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READ THESE INSTRUCTIONS FIRST:

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.
:riWe�\our�Qame��cOass�QumEer�aQG�reJisWraWioQ�QumEer�oQ�WKe�opWicaO�aQswer�sKeeW��2$6��
proYiGeG.�

7Kere�are forty TuesWioQs�iQ�WKis�paper.�$Qswer�all TuesWioQs.�
)or�eacK�TuesWioQ��WKere�are�Iour�possiEOe�aQswers��A� B� C aQG D.
&Koose� WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice� iQ�soft pencil oQ�WKe�opWicaO�
aQswer�sKeeW��2$6��proYiGeG.

Read the instructions on the answer sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�TuesWioQ�paper.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�TuesWioQ�paper�coQsisWs�oI�20 priQWeG�paJes

3



2 

1 PeQGuOum�A maNes����compOeWe�osciOOaWioQs�iQ����s.�PeQGuOum�B maNes����compOeWe�
osciOOaWioQs� iQ� ��� s.� %oWK� peQGuOums� were� GispOaceG� E\� a� smaOO� aQJOe� EeIore� WKeir�
osciOOaWioQs.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�musW�Ee�Wrue"

A PeQGuOum�B Kas�a�sKorWer�perioG�WKaQ�peQGuOum�A.
B 7Ke�sWriQJ�oI�peQGuOum�B is�OoQJer�WKaQ�WKaW�oI�peQGuOum�A.
C 7Ke�mass�oI�WKe�EoE�oI�peQGuOum�B is�smaOOer�WKaQ�WKaW�oI�peQGuOum�A.
D 7Ke�aQJOe�oI�swiQJ�oI�reOease�Ior�peQGuOum�%�is�smaOOer�WKaQ�WKaW�oI�peQGuOum�A.

2 $�pair�oI�YerQier�caOipers is�useG�Wo�measure�WKe�WKicNQess�oI�a�coiQ.

'iaJram���sKows�WKe�reaGiQJ�wiWK�WKe�Maws�cOoseG.�'iaJram���sKows�WKe�reaGiQJ�wKeQ�
WKe�Maws�are�cOoseG�arouQG�WKe�coiQ.

:KaW�is�WKe�]ero�error�aQG�WKe�acWuaO�WKicNQess�oI�WKe�coiQ"

� � Zero error / cm Corrected reading / cm

A ��.�� �.��

B ��.�� �.��

C ��.�� �.��

D ��.�� �.��

cm cm

'iaJram�� 'iaJram��
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3 $�sWuGeQW�uses�a�micromeWer screw�JauJe�Wo�measure�WKe�GiameWer�oI�a�EaOO�EeariQJ.�
'iaJram���sKows�WKe�]ero�error�oI�WKe�JauJe�aQG�GiaJram���sKows�WKe�measuremeQW�
oI�WKe�GiameWer�EeIore�iW�is�correcWeG.

'iaJram���������������������������������'iaJram��

:KaW�is�WKe�Wrue�GiameWer oI�WKe�EaOO�EeariQJ"

A �.���mm B �.���mm C �.���mm D �.���mm

4 $�spKere�ruQs�aOoQJ�a�smooWK�raiO�Irom�P Wo Q as�sKowQ.

:KicK�oI�WKe�IoOOowiQJ�JrapKs�EesW�represeQWs�WKe�YariaWioQ�oI�WKe�GisWaQce�d WraYeOOeG�
E\�WKe�spKere�wiWK�Wime t"�
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5 $�Eic\cOe�acceOeraWes�Irom�a�speeG�oI��.��m�s�Wo����m�s�iQ��.��s.�

:KaW�is�iWs�aYeraJe�speeG�GuriQJ�WKe�MourQe\"

A �.��m�s B �.��m�s C �.��m�s D �.��m�s

6 7Ke�GiaJram�sKows�WKe�JrapK�oI�GispOacemeQW�s aJaiQsW�Wime�t Ior�a�EoG\�moYiQJ�iQ�a�
sWraiJKW�OiQe.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�JrapK�oI�speeG�v aJaiQsW�Wime t Ior�WKis�EoG\"

7 7wo�meWaO�EOocNs�are�sWacNeG�oQe�oQ�Wop�oI�WKe�oWKer�as�sKowQ�iQ�WKe�GiaJram�EeOow.�
7Ke\�are�GroppeG� iQ�Yacuum�� IaOOiQJ� WoJeWKer� IreeO\�uQGer�earWK¶s�JraYiWaWioQaO� IieOG.�
:KaW�is�WKe�QeW�Iorce�acWiQJ oQ�WKe���NJ�meWaO�EOocN�GuriQJ�WKe IaOO"

A ���1 B ���1 C ���1 D ���1
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8 7Ke�GiaJram�sKows�a�Jas�WrappeG�iQ�WKe�OeIW�arm�oI�a�maQomeWer�coQWaiQiQJ�mercur\.

,I�WKe�aWmospKeric�pressure�is�����mm�+J��wKaW�is�WKe�pressure�oI�WKe�WrappeG�Jas"

A ���mm�+J B ����mm�+J C ����mm�+J D ����mm�+J

9 $�EeaNer�oI�OiTuiG�is�pOaceG�uQGer�a�EeOO�Mar.��7Ke�pressure�oI�WKe�air�aEoYe�WKe�OiTuiG�is�
reGuceG�aQG�some�OiTuiG�eYaporaWes.��7Kis�causes�WKe�OiTuiG�Wo�Eecome�coOGer.

:K\�Goes�WKe�WemperaWure�oI�WKe�OiTuiG�IaOO"

A 7Ke�air�moOecuOes�EOow�awa\�WKe�OiTuiG�moOecuOes.

B 7Ke�air�moOecuOes�cooO�GowQ�WKe�OiTuiG.

C 7Ke�KiJKer�eQerJ\�moOecuOes�OeaYe�WKe�OiTuiG.

D 7Kere�are�Iewer�moOecuOes�oI�OiTuiG�iQ�WKe�EeaNer.
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10 $�K\GrauOic�OiIW�is�useG�Wo�supporW�a�car�oI�weiJKW������1.

PisWoQ�A Kas�a�cross�secWioQaO�area�oI��.���m� wKiOe�pisWoQ B Kas�a�cross�secWioQaO�
area�oI��.��m�.�:KaW�is�WKe�Iorce�F QeeGeG�Wo�supporW�WKe�weiJKW�oI�WKe�car"

A ����1 B ����1 C ����1 D �����1

11 7Ke�ouWOeW�oI�a�s\riQJe�is�seaOeG�aQG�air�is�WrappeG�iQ�WKe�s\riQJe.�7Ke�WemperaWure�oI�
WKe�air�is�NepW�coQsWaQW.

:K\�Goes�WKe�pressure�oI�WKe�air�iQcrease�wKeQ�WKe�pisWoQ�is�pusKeG�Irom�X Wo Y"�

A 7Ke�air�moOecuOes�are�moYiQJ�IasWer.

B 7Ke�coOOisioQ�EeWweeQ�WKe�air�moOecuOes�iQcreases.

C 7Ke�Iorces�EeWweeQ�air�moOecuOes�iQcreases.

D 7Ke�raWe�oI�coOOisioQ�oI�WKe�air�moOecuOes�wiWK�WKe�waOO�iQcreases.

�����1�car

)orce�F

PisWoQ�A
�.���m�

PisWoQ�B
�.��m�

)OuiG
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12 $�mercur\�iQ�JOass�WKermomeWer�is�sKowQ.�:KaW�is�WKe�WemperaWure�wKeQ�WKe�mercur\�
WKreaG�is�aW�T"�

A �� o& B �� o& C �� o& D �� o&

13 :aWer�oI�mass��.���NJ�aW�����&�is�poureG�iQWo�aQ�iQsuOaWeG�meWaO�coQWaiQer�oI�mass�
�.���NJ�aW�����&.�7Ke�IiQaO�WemperaWure�oI�waWer�is���.���&.�,I�WKe�speciIic�KeaW�capaciW\�
oI�waWer�is �����-�NJ��K����wKaW�is�WKe�speciIic�KeaW�capaciW\�oI�WKe�meWaO�iQ�-�NJ��K��"�

A ��� B ��� C ��� D ���

14 :KicK�sWaWemeQW�aEouW�a�IixeG�mass�oI�Jas�is�correcW"

A $s�pressure�iQcreases�aW�coQsWaQW�WemperaWure��WKe�YoOume�Gecreases.

B $s�pressure�iQcreases�aW�coQsWaQW�WemperaWure��WKe�YoOume�iQcreases.

C $s�WemperaWure�iQcreases�aW�coQsWaQW�pressure��WKe�YoOume�Gecreases.

D $s�WemperaWure�iQcreases�aW�coQsWaQW�YoOume��WKe�pressure�Gecreases.

15 :KaW�GescriEes�WKe�YoOume�aQG�sKape oI�a�Jas�or�OiTuiG�aW�coQsWaQW�WemperaWure"

A 7Ke�YoOume�oI�a�Jas�is�IixeG�EuW�iWs�sKape�is�QoW�IixeG.�

B 7Ke�YoOume�oI�a�Jas�is�QoW�IixeG�aQG�iWs�sKape�is�QoW�IixeG.

C 7Ke�YoOume�oI�a�OiTuiG�is�IixeG�aQG�iWs�sKape�is�IixeG.

D 7Ke�YoOume�oI�a�OiTuiG�is�QoW�IixeG�EuW�iWs�sKape�is�IixeG.
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16 $ir� iQ� a� cOoseG� coQWaiQer� coQWaiQs� smoNe�� iOOumiQaWeG� E\� EriJKW� OiJKW.�:KeQ� YieweG�
WKrouJK�microscope��EriJKW�specNs�oI�OiJKW�are�seeQ�moYiQJ�aW�raQGom.
:KicK�sWaWemeQW�is�correcW"

A 7Ke�raQGom�moWioQ�oI WKe�specNs�is�IasWer�iQ�a�Yacuum.

B 7Ke�specNs�moYe�IasWer�wKeQ�WKe�air�is�aW�a�KiJKer�WemperaWure.

C 7Ke�specNs�seeQ�are�moOecuOes�oI�air�iQ�rapiG�raQGom�moWioQ.

D :KeQ�WKe�OiJKW�is�WurQeG�oII��WKe�specNs�sOow�GowQ�aQG�sWop�moYiQJ.

17 7Ke GiaJram�sKows�Iour�iGeQWicaO�caQs�wiWK�WKeir�ouWsiGe�surIaces�paiQWeG�eiWKer�GuOO�
EOacN�or�poOisKeG�siOYer.�EacK�caQ�coQWaiQs�WKe�same�YoOume�oI�waWer��iQiWiaOO\�aW�����&.
$IWer�IiYe�miQuWes�iQ�a�cooO�room��wKicK�caQ�coQWaiQs�WKe�KoWWesW�waWer"

A                           B  C  D 
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18 7Ke�GiaJram�sKows�a�Yacuum�IOasN�aQG�aQ�eQOarJeG�Yiew�oI�a�secWioQ�WKrouJK�WKe�IOasN�
waOO.

7Ke�maiQ�reasoQ�Ior�WKe�siOYeriQJ�is�Wo�reGuce KeaW�WraQsIer�E\

A coQGucWioQ�oQO\.

B coQGucWioQ�aQG�coQYecWioQ.

C raGiaWioQ�oQO\.

D raGiaWioQ�aQG�coQYecWioQ.

19 $�cooN�maNes�WKe�puGGiQJ�µEaNeG�$OasNa¶.

7Ke�puGGiQJ�is�pOaceG�iQ�a�Yer\�KoW�oYeQ�uQWiO�WKe�Wop�oI�WKe�eJJ�wKiWe�WurQs�ErowQ.�,W is�
WKeQ�remoYeG�Irom�WKe�oYeQ.
:K\�Goes�WKe�ice�cream�sWa\�coOG"

A $ir�is�a�JooG�coQGucWor�oI�KeaW�aQG�coQGucWs�WKe�KeaW�awa\�Irom�WKe�ice�cream.

B $ir�is�a�poor�coQGucWor�oI�KeaW�aQG�sOows�WKe�KeaW�Irom�reacKiQJ�WKe�ice�cream.

C 7Ke�meWaO�GisK�is�a�JooG�coQGucWor�oI�KeaW�aQG�coQGucWs�WKe�KeaW�awa\�Irom�WKe�
ice�cream.

D 7Ke�meWaO�GisK�is�a�poor�coQGucWor�oI�KeaW�aQG�sOows�WKe�KeaW�Irom�reacKiQJ�WKe�
ice�cream.
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20 $�ra\�oI�OiJKW�is�iQciGeQW�oQ�oQe�siGe�oI�a�recWaQJuOar�JOass�EOocN.�7Ke�aQJOe�oI�reIracWioQ�
is�����iQ�WKe�JOass.�7Ke�criWicaO�aQJOe�Ior�OiJKW�iQ�JOass�is����.
:KicK�GiaJram�sKows�WKe�paWK�oI�WKis�ra\"

21 7Ke�IiJure�EeOow�sKows�WKe�Wop�Yiew�oI�aQ�empW\�room�wiWK�a�YerWicaO�pOaQe�mirror�M aW�
WKe�miGGOe.�5acKeO�sWaQGs�aW�poiQW�P aQG�OooNs�iQWo�WKe�mirror.

:KicK�oEMecW�cannot Ee�seeQ�E\�5acKeO�iQ�WKe�mirror"��
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22 :KeQ�aQ�oEMecW�is�pOaceG����cm�iQ�IroQW�oI�a�coQYex�OeQs�WKe�imaJe�is�IormeG����cm�
EeKiQG�WKe�OeQs.

+ow�wouOG�WKe�si]e�oI�WKe�imaJe�aQG�WKe�imaJe�GisWaQce�cKaQJe wKeQ�WKe�oEMecW� is�
moYeG���cm�IurWKer�awa\�Irom�WKe�OeQs"

Size of image Image distance

A Gecreases Gecreases

B Gecreases iQcreases

C iQcreases Gecreases

D iQcreases iQcreases

23 $� poiQW�P is�marNeG� oQ� a� rope� EeIore� WKe� rope� is� seW� Wo� osciOOaWe.� $W� WKe� parWicuOar�
iQsWaQce�sKowQ��wKaW�is�WKe�GirecWioQ�oI�moYemeQW�oI�WKe�poiQW�P"�

24 ,W�WaNes��.���s�Wo�JeQeraWe�oQe�compOeWe�waYeOeQJWK�iQ�a�rippOe�WaQN.�7Ke�waYeOeQJWK�
oI�eacK�waYe�proGuceG�is��.��cm.�:KaW�is�WKe�speeG�oI�WKe�waYe"

A �.�����cm�s�� B �.� cm�s�� C �.� cm�s�� D ��.� cm�s��
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25 7Ke�IiJure�sKows�waWer�WraYeOiQJ�Irom�6ecWioQ�R Wo S iQ�a�rippOe�WaQN.

:KicK�sWaWemeQW�is�correcW"

A 7Ke�IreTueQc\�is�KiJKer�iQ�secWioQ�S.

B 7Ke�waWer�is�sKaOOower�iQ�secWioQ�S.

C 7Ke�waWer�is�Geeper�iQ�secWioQ�S.

D 7Ke�waYes�moYe�sOower�iQ�secWioQ�S.

26 :aYes�P aQG�Q are� compoQeQWs� oI� WKe� eOecWromaJQeWic� specWrum.�P Kas� a� OoQJer�
waYeOeQJWK�WKaQ�Q.�:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�true aEouW P aQG Q"�

A P is�raGiowaYe�aQG�Q is�iQIrareG�raGiaWioQ.

B P caQ�WraYeO�IasWer�WKaQ�Q iQ�Yacuum.

C Q Kas�a�Oower�IreTueQc\�WKaQ�P.

D Q is�uOWraYioOeW�ra\�aQG�P is�;�ra\.
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27 $�poOice�souQGs� iWs� sireQ�wKeQ� WraYeOOiQJ� Wo�aQ�emerJeQc\.�7Ke�sireQ�proGuces� Wwo�
GiIIereQW�souQGs�P aQG Q��wKicK�are�emiWWeG�aOWerQaWeO\.

7Ke�GiaJram�represeQWs�WKe�souQG�emiWWeG�E\�WKe�sireQ.

:KicK�oI�WKe�Wwo�souQGs�P aQG Q is�WKe�soIWer�aQG�wKicK�Kas�WKe�Oower�piWcK"

Softer sound Sound of lower pitch
A P P

B P 4�

C 4� P

D 4� 4�

28 &ompressioQs�aQG� rareIacWioQs�are�seQW�ouW� Irom�a� OouGspeaNer�coQe�as� iW� YiEraWes�
EacNwarGs�aQG�IorwarGs.�7Ke�IreTueQc\�oI�YiEraWioQ�is����+].

$�compressioQ�is�aW�poiQW�P.�+ow�mucK�Wime�eOapses�EeIore�WKe�QexW�rareIacWioQ�arriYes�
aW P"�

A �.����s B �.����s C ���s D ���s
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29 $�QeJaWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�Wwo�isoOaWeG�meWaO�EaOOs�X aQG�Y. X is�WKeQ�
earWKeG�momeQWariO\�as�sKowQ�iQ�WKe�GiaJram.�,I�WKe�roG�is�WKeQ�remoYeG��Kow�wouOG�
WKe�EaOOs�Ee�cKarJeG"

X Y
A QeJaWiYe posiWiYe

B QeuWraO QeuWraO

C posiWiYe QeJaWiYe

D posiWiYe QeuWraO

30 $�resisWor�wiWK�resisWaQce�R is�maGe�Irom�a�OeQJWK�L oI�resisWaQce�wire�wiWK�a�cross�
secWioQaO�area�A.�$�secoQG�resisWor�wiWK�resisWaQce��R is�maGe�Irom�wire�oI�WKe�same�
maWeriaO�wiWK�a�cross�secWioQaO�area�oI��.�A.�

:KaW�OeQJWK�oI�wire�is�QeeGeG�Ior�WKe�secoQG�resisWor"

A � L B �.� L C L D �.� L
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31 7Ke�GiaJram�sKows�a�poWeQWiaO�GiYiGer�circuiW�wiWK�Wwo�iGeQWicaO�Oamps�L1 aQG L2.

:KaW�wiOO�KappeQ�Wo�WKe�EriJKWQess�oI�WKe�Oamps�wKeQ�coQWacW�K is�moYeG�WowarGs�X"�

lamp L1 lamp L2

A %riJKWer %riJKWer

B %riJKWer 'immer

C 'immer %riJKWer

D 'immer 'immer

32 7Ke�GiaJram�sKows�WKe�resisWaQce±WemperaWure�JrapK�oI�a�WKermisWor�iQ�a�circuiW.

:KaW�are�WKe�curreQW�aQG�YoOWaJe�wKeQ�WKe�WemperaWure�oI�WKe�WKermisWor�is�����&"

Current /A Voltage / V

A �.��� �.�

B �.��� �.�

C �.��� �.�

D �.��� �.�
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33 ,Q�circuiWs�X� Y aQG Z sKowQ��aOO�WKe�Oamps�are�iGeQWicaO�aQG�WKe\�use�iGeQWicaO�Gr\�ceOOs.

:KaW�is�WKe�GesceQGiQJ�orGer�oI�resisWaQce iQ�eacK�circuiW"

A X� Y aQG Z

B X� Z aQG Y

C Y� Z aQG X

D Z� Y aQG X

34 $Q�eOecWricaO�caEOe�coQWaiQs�WKree�wires��OiYe��QeuWraO�aQG�earWK.�7Ke�caEOe�is�correcWO\�
wireG�Wo�a�pOuJ�wKicK�coQWaiQs�a���$�Iuse.�7Ke�caEOe�iQsuOaWioQ�Eecomes�GamaJeG�aQG�
WKe�Eare�meWaO�wires�are�exposeG.�)iYe�possiEOe�eYeQWs�ma\�occur.

$�persoQ�WoucKes�WKe�earWK�wire.

� $�persoQ�WoucKes�WKe�QeuWraO�wire.

$�persoQ�WoucKes�WKe�OiYe�wire.

7Ke�OiYe�wire�WoucKes�WKe�QeuWraO�wire.

7Ke�OiYe�wire�WoucKes�WKe�earWK�wire.

+ow�maQ\�oI�WKese�eYeQWs�wiOO�cause�WKe�Iuse�iQ�WKe�pOuJ�Wo�EOow"

A � B � C � D �

circuiW�X circuiW�Y circuiW�Z
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35 P aQG Q represeQW�Wwo��paraOOeO��sWraiJKW�wires�carr\iQJ�curreQWs�iQWo�WKe�pOaQe�oI�WKe�
paper.�P aQG Q exerW�a�Iorce�oQ�eacK�oWKer.

:KicK�arrow�sKows�WKe�Iorce�oQ�Q"�

36 7Ke�GiaJram�EeOow�sKows�a�simpOe�G.c.�moWor.

:KeQ�WKe�swiWcK�is�cOoseG��wKicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�are�correcW"

,� $�curreQW�wiOO�IOow�rouQG�WKe�coiO�iQ�WKe�GirecWioQ�WXYZ.�
,, 7Ke�coiO�wiOO�roWaWe�iQ�a�cOocNwise�GirecWioQ�aEouW�WKe�axOe.

,,, 7Ke�spOiW�riQJ�commuWaWor�wiOO�reYerse�WKe�GirecWioQ�oI�WKe�curreQW�eYer\�����.

A ,�oQO\ B ,�aQG�,,�oQO\ C ,�aQG�,,,�oQO\ D ,��,,�aQG�,,,
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Section B

$Qswer�all WKe�TuesWioQs�Irom�WKis�secWioQ.
$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Q12.�
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couQWries�are�expOoriQJ�Qew�wa\s�oI�JeWWiQJ�waWer.�,Q�&aQaGa��oQe�scieQWisW�suJJesWs�maNiQJ�use�oI�
iceEerJs�IouQG�iQ�WKe�$WOaQWic�2ceaQ�Wo�oEWaiQ�waWer.�,ceEerJs��wKicK�are�maGe�Irom�IresK�waWer��
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Bukit Batok Secondary School 

O-LEVEL PRELIMINARY EXAMINTION 2018

SECONDARY FOUR EXRESS 

PHYSICS 6091 / 01 
Paper 1 Multiple Choice    21 August 2018 
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     1 hour 

Additional Materials:  Multiple Choice Answer Sheet 

READ THESE INSTRUCTIONS FIRST 

Write in soft pencil. 
Do not use staples, paper clips, highlighters, glue or correction fluid. 
Write your name, class, and class register number on the answer sheet in the spaces provided unless 
this has been done for you. 

There are forty questions on this paper. Answer all questions. For each question, there are four 
possible answers A, B, C and D. 
Choose one you consider correct and record your choice in soft pencil on the separate Answer Sheet. 

Read the instructions on the Answer Sheet very carefully. 

Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 
Any rough working should be done in this booklet. 
The use of an approved scientific calculator is expected, where appropriate. 

This document consists of 15 printed pages (including this cover page) 
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1 Which of the following quantities is a base quantity? 
 
 A charge 
 B energy 
 C force 
 D temperature 
 
2 A student wanted to measure the diameter of a pen. 
 
 Which steps provide most accuracy in the measurement? 
 
 A Take average values of the diameter using a ruler. 
 B Take average values of the diameter using vernier calipers with zero error.   
 C Take average values of the diameter using vernier calipers without zero error. 
 D Take one value of the diameter using a micrometer with zero error. 
 
3 The distance-time graph below shows the distance travelled by a moving car. P represents the 

area under the graph. 

 
 Which of the following expressions would be used to determine the average speed of the car? 
 
 A P / t  
 B d2 / t 
 C (d2 + d1) / t  
 D (d2  d1) / t 
 
4 A bus was travelling at a speed of 20 m/s. When the bus was 50 m from a traffic light, the light 

turned red. The bus driver reacted immediately and applied a constant braking force for 5.0 s. 
The bus decelerated at 4.0 m/s2. 

 
 Which of the following correctly describes the motion of the bus? 
 
 A  The bus stopped past the traffic light. 
 B  The bus stopped at the traffic light. 
 C  The bus stopped before the traffic light. 
 D  The bus continued to move past the traffic light with decreasing speed. 
 
 
 
 
 
 
 

distance / m 

time /s
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5 A toy rocket is accelerated vertically upwards. The velocity-time graph below shows the 
relationship between the velocity of the rocket and time. 

 

 
 Which of the following statements is/are correct?  
   (1)       The rocket reaches the highest position at instant X. 
   (2)       The resultant force acting on the rocket is zero at instant Y. 
   (3)       The rocket is still in the air at instant Z. 
 
 A (1) only   
 B (3) only    
 C (1) and (2) only   
 D (2) and (3) only 
 
6 A pendulum bob of mass 2.0 kg is pulled horizontally to the left by a 30 N force as shown. 
 

 
 
 Which will be the approximate final tension in the string when the bob is in equilibrium? 
 
 A 30 N   
 B 36 N   
 C 40 N  
 D 45 N 
 
7 A constant force of 40 N acts on an object of mass 2.0 kg. The object moves along a rough 

horizontal surface with an acceleration of 5.0 m/s2. 
 
 What is the average frictional force acting on the object?  
 
 A 8.0 N  
 B 10 N 
 C 30 N 
 D 50 N 
 
 
 

v / m s 1 

time / s 
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8 Which property of an object resists a change in the state of rest or motion of the object? 
 
 A acceleration 
 B density 
 C mass  
 D volume 
 
9 A bottle full of mercury has a mass of 730 g. When the same bottle is filled with an unknown 
 liquid P, its mass is 100 g. The mass of the empty bottle is 50 g. 
 
 Calculate the density of the unknown liquid P. (Take density of mercury to be 13.6 g/cm3) 
 
 A 1.0 g/cm3 
 B 2.0 g/cm3 
 C 7.0 g/cm3  
 D 14.4 g/cm3 
 
10 A uniform rectangular board (8.0 m x 2.0 m), pivoted at its centre X, is acted on by three forces 

on the edges.  

 
 
 What is the size of force F such that the board remains in equilibrium? 
 
 A 40 N 
 B 45 N 
 C 85 N  
 D 90 N 
 
11 A non-uniform object is placed on an inclined plane as shown below.  
  
 If the object is just about to topple, which position is the centre of gravity? 
 

 
 
 
 
 
 
 
 

5.0 N 

10 N 

F
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12 A student left two identical, heavy, stone blocks resting on soft earth.  
 One is vertical and the other is horizontal as shown in the diagram below. 
 

 
 
 Which row correctly compares the force and the pressure that the two blocks exert on 

the earth? 
 

 force pressure  
A  same different 
B  same same 
C  different different 
D  different  same 

 
13 One end of an oil-filled manometer is connected to a pump. The other end is open to the 

atmosphere.  
 
 Which length is used when calculating the difference between pressure of the air in the pump 

and atmospheric pressure? 
 

 
 
 
14 A block of wood is pulled along a horizontal bench at a constant speed of 6.0 m/s by a force of 

8.0 N. 
 

 
 

 How much work is done in 5.0 s against the frictional force? 
 
 A 40 J 
 B 48 J 
 C 240 J  
 D 480 J 
 
 

to pump 

oil 

A 

B 

C 

D 

6.0 m/s 

8.0 N 
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15 The diagram below shows a motor having a power input of 500 W. 
 

 
 
 It is used to lift a load weighing 600 N through a vertical height of 10 m in 20 s. 
  
 What is the useful power output of the motor? 
 
 A 300 W 
 B 390 W 
 C 500 W 
 D 800 W 
 
16 When a tennis ball drops onto a hard and smooth horizontal surface, it bounces up and down in 

the air. The height of each bounce gradually reduces until the ball stops moving. 
 
 Which of the following statements is true? 
 
 A The kinetic energy of the ball is constant. 
 B The potential energy of the ball is constant. 
 C The sum of the kinetic energy and potential energy of the ball is constant. 
 D The sum of the kinetic energy and potential energy of the ball is not constant. 
 
17 Gas inside a cylinder is cooled slowly to a lower temperature. The pressure inside the cylinder 

remains constant as the piston moves inwards. 
 

 
 

 How do the speed of the particles and their rate of collisions with the cylinder and piston 
compare with their initial values at the higher temperature? 

 
 average speed rate of collision 
A  lower reduced 
B  lower increased 
C  same same 
D  same reduced 

 

10 m 

Weight 
600 N 

Rope pulled 
down 

Power input 
500 W 

 

motor 

20 s 
taken 

gas direction of motion 
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18 The figure below shows a rug and a tiled floor. The rug has been on the floor for a long time. 
 
 
 
 
 
 
 
 Which statement(s) correctly explain(s) why the floor feels colder than the rug? 
 

(1) The floor is at a lower temperature than the rug. 

(2) The floor is a better conductor of heat than the rug. 

(3) The floor has a smaller specific heat capacity than the rug. 
 
 A (1) only 
 B (2) only 
 C (2) and (3) 
 D (1), (2) and (3) 
 
19 The diagram shows a beaker of water placed near a burning candle. 
 

 
  
 How does thermal energy from the candle reach the water in the beaker? 
 
 A conduction, followed by convection     
 B radiation, followed by conduction  
 C convection, followed by conduction     
 D radiation, followed by convection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

burning 
candle 

beaker 

water 
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20 The diagram shows the rise in temperature of 2.0 kg of a substance, X. The substance is initially 
in solid state and it was heated uniformly at the rate of 2000 J/min. 

 

 
Which of the following sets of data about X is correct? 

 
 specific heat capacity of solid X  

in J / (kg °C) 
specific latent heat of fusion of X  

in J / kg  
A  8000 6000 
B  1330 6000 
C  4000 3000 
D  1330 3000 

 
21 The water taken from two buckets is mixed together. One bucket contains 5.0 kg of water at    

20 °C and the other contains 1.0 kg of water at 80 °C. 
 
 What is the final temperature of the mixture, assuming no heat is lost to the surroundings? 
 
 A 30 °C 
 B 50 °C 
 C 60 °C    
 D 70 °C 
 
22 Which of the following changes in physical property cannot be used for temperature 

measurement? 
 
 A  e.m.f. of a battery 
 B  electrical resistance of a solid 
 C  pressure of a gas 
 D  volume of a liquid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

temperature / °C 

time / min 
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23 The diagram shows circular wavefronts moving from X to Z as seen from the top. 
 

 
 
 The distance between Y and Z is 1.2 m and the frequency of the dipper at X is set at 15 Hz. 
 
 What is the speed of the wave? 
 
 A  4.5 m/s 
 B  6.0 m/s 
 C  12.5 m/s 
 D  18.0 m/s 
 
24 A student makes three statements. 
 

(1) All electromagnetic waves can travel in a vacuum and in air. 

(2) All waves obey the laws of reflection but some waves do not obey the laws of refraction. 

(3) Sound is a longitudinal wave which travels in a direction parallel to the direction of 
vibrations. 

 
 Which statements is/are not correct? 
  
 A  Statement 1 
 B  Statement 2 
 C  Statements 1 & 2 
 D  Statements 2 & 3  
 
25 Statements 1 and 2 are about signals passing through an optical fibre of refractive index of 1.5. 
 

Statement 1: The speed of the signal in the optical fibre is 2.0 x 108 m/s 
Statement 2:  There is less signal loss in the optical fibre than in a copper cable. 

 
 Which statements are correct? 
 
 A  statement 1 only 
 B  statement 2 only 
 C  statement 1 and 2 
 D  neither of the statements 
 
26 Which of the following is arranged in order of decreasing wavelength? 
 
 A  microwaves, X-rays, visible light 
 B  radio waves, ultraviolet rays, infra-red radiation 
 C  radio waves, visible light, gamma rays 
 D  ultraviolet rays, visible light, infra-red radiation 
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27  Which electromagnetic wave is most likely to cause structural damage to living cells and tissue? 
 
 A  infra-red radiation 
 B  microwaves 
 C  radiowaves 
 D  ultra-violet radiation 
 
28 The diagram shows waveforms produced by a flute (Y) and turning fork (Z) played by two 
 students. 
 

 
 
 How does the loudness and pitch of the sound from the turning fork Z compare to flute Y? 
 
 A  The loudness of Y is lower but has the same pitch as compared to Z. 
 B  Both Y and Z have the same pitch and loudness. 
 C  The loudness of Y is higher and the pitch is lower as compared to Z. 
 D  The loudness of Y is the same and the pitch is higher as compared to Z. 
 
29 A student draws three rays of light from point P through a converging lens.  
 Each point labelled F is a principal focus of the lens. 
 

 
 
 Which of the rays is/are drawn correctly? 
 
 A  ray Y only      
      B   ray Z only       
 C   ray X and Y      
     D   ray X and Z      
 
 
 
 
 
 
 

Pressure variation 

time 

ray X 

ray Y ray Z 
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30 The rays of light from a ray-box pass through three lenses placed at positions 1, 2 and 3. 
 

 
 

What type of lens is used at each position?   
 

 position 1 position 2  position 3 
A  converging converging converging 
B  converging converging diverging 
C  diverging converging diverging 
D  diverging diverging converging 

 
31 A positively charged rod is held close to an earthed metal sphere. 
 

 
 
 Which of the following describes the charge on the metal sphere? 
 
 A It is negative because electrons are attracted towards the rod. 
 B It is neutral because electrons are attracted towards the rod and protons are repelled. 
 C It is neutral because it is earthed. 
 D It is positive because protons are repelled by the rod. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

position 1 position 2 position 3 

ray box 

sphere 

rod 

earth 
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32 The figure below represents the electric field lines in the vicinity of two isolated electric charges, 
P and Q.  

 

 
 
 Which statement identifies the charges P and Q? 
 
 A Both P and Q are negative. 
 B Both P and Q are positive. 
 C P is positive and Q is negative. 
 D P is negative and Q is positive. 
 
33 A circuit is set up in the diagram below. 
 

 
 
 
 What is the ammeter reading in the circuit? 
 
 A 0.50 A 
 B 0.67 A 
 C 1.5 A 
 D 2.0 A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12 V 

2.0  
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3.0  
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34 Which one of the following electrical appliances is correctly wired to a three-pin plug? 
 

A 

 
 

B 

 
 

C 

 
 

D 

 
35 The diagram shows three bars placed in a line. X and Y are both magnets. Z is soft iron. 
 

 
 What are the magnetic forces on X and Z due to magnet Y? 
 

 force on X force on Z 
A attraction attraction 
B attraction repulsion 
C repulsion attraction 
D repulsion repulsion 
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36 Four magnetic compasses are placed near a bar magnet as shown in the figure below.  
 
 Which compass is faulty? 
 

 
 
37 The following figure shows a beam of electrons entering a magnetic field going into the paper. 
 

 
 
 How will the beam of electrons be deflected? 
 
 A downwards 
 B into the paper 
 C upwards 
 D out of the paper 
 
38 The diagram shows the trace obtained on the screen of an oscilloscope when a given signal is 

applied to the input terminals.  
 
 The time-base is set at 2.0 ms / div and the y-gain is set at 2.0 V / div.  
 

 
 

 Which of the following correctly represents the peak voltage and frequency of the signal? 
 

 peak voltage / V frequency / Hz 
A 4.0 83.3 
B 4.0 125
C 8.0 83.3 
D 8.0 125
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39 Three identical filament lamps, X, Y and Z, are connected to an iron core with multiple coils.  
 The resistance of each lamp is 4.5  and each requires a current of 2.0 A to light up normally. 
 

 
 What can be observed about the brightness of the three lamps? 
 

 lamp X lamp Y lamp Z 
A dimmer than normal normal brightness brighter than normal
B brighter than normal normal brightness dimmer than normal 
C not lit normal brightness not lit
D not lit not lit not lit 

 
40 In the graph shown, the solid curve shows how the e.m.f. produced by a simple a.c. generator 

varies with time. The dashed (dotted) curve is the output from the same generator after a 
modification has been made to the generator. 

 

 
 
 
 Which modification was made to produce the new output shown?  
 
 A     The thickness of the coil was doubled. 
 B     A split-ring commutator was added.  
 C     The number of turns in the coil was doubled.  
 D     The speed of rotation of the coil was doubled. 
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------ End of Paper ------
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Q ANSWER Suggested Reason 
1 D Recall. 7 base quantities. 
2 C Most accurate method (average of few readings and precise instrument) 
3 D Distance travelled ÷ Time taken 
4 B Area under speed-time graph = ½ (20) (5.0) = 50.0 m. He reacted immediately. 

Taking into account negligible human reaction time, he would stop on the line. 
5 B Y is the highest point (momentarily at rest at highest point) 

To stop, speed should be zero. 
6 B For right angled triangle, tension = sqrt (202 + 302) = 36.1 N 
7 C Push – friction = m a and hence 40 – friction = 2.0 (5.0) 

Friction = 40 – 10 = 30 N 
8 C Recall. Inertia depends on mass. 
9 A Volume of bottle = mass / density = 680 / 13.6 = 50 cm3 

Density of P = mass / volume = 50 / 50 = 1.0 g/cm3  
10 B Clockwise moments = anti-clockwise moments 

10 (4.0) + 5.0 (1.0) = F (1.0) and hence F = 45 N 
11 B Recall. Weight acts through corner (edge) of base. 
12 A Recall. Pressure = Force / Area. 
13 B Recall. Manometer. 
14 C W = F d = 8.0 (6.0 x 5.0) = 240 J 
15 A P = F d / t = 600 x 10 / 20 = 300 W 
16 D Due to friction, energy is converted to heat and sound and dissipated away. 
17 B Pressure inside stays the same so when speed drops the rate of frequency increases due to 

smaller inner wall surface area. 
18 C Heat is lost from feet faster on floor tile due to smaller c and better conductor of heat. 
19 B Radiation through the air followed by conduction of heat through glass. 
20 D Q = m c ѐɽ = P t 

2000 x 4.0 = 2.0 x c x (3 – 0) and hence, c = 1330 J/(kg °C) 
Q = m lF = Pt 
2000 x 3.0 = 2.0 x lF and hence, lF = 3000 J/kg 

21 A Heat gained by colder water = heat lost by hotter water 
5.0 x c x (new temperature - 20) = 1.0 x c x (80 - new temperature) 
5T - 100 = 80 – T and hence, 6T = 180 °C and so T = 30 °C 

22 A Recall. Thermometric property. 
23 B wavelength = 1.2/3 = 0.40 m 

v = f ʄ = 0.40 x 15 = 6.00 m/s 
24 B Statements 2 is incorrect. It can be refracted and reflected. 
25 C Speed in fibre = 2.0 x 108 m/s apply n = c/v. 
26 C Recall. 
27 D Recall. Higher frequency implies higher penetrating power and larger ionising power. 
28 A Recall. Smaller maximum value (smaller amplitude) and same period. 
29 C Ray X and Ray Y are correct. 
30 B Converge means rays go nearer after lens. Diverge means ray move farther apart after lens.
31 A Electrons are attracted up from earth. Electrostatic induction. 
32 B Recall. 
33 D I = V / R = 12 / 6 = 2.0 A (effective resistance = 1 + 2 + 3 = 6 ё) 
34 D Recall. Switch is along live wire. Earth wire touches metal casing. 
35 A Unlike poles attract. Z becomes an induced magnet that is attracted to Y. 
36 C Magnetic field lines go from right-hand-side pole to left-hand-side pole. 
37 A Apply fleming’s left hand rule (conventional current to left) 
38 B Amplitude = max value of 2 boxes vertically. 

Frequency = 1 / 4 horizontal boxes. 
39 C Y is powered by the d.c. cell. X and Z do not lit due to no changing magnetic field (no a.c. 

supply). 
40 D Halved the period implies twice the frequency. 

Twice the amplitude implies twice the rate of cutting of magnetic flux (faraday’s law) 

Density of P = mass / volume = 50 / 50 = 1.0 g/cm3

B Clockwise moments = anti-clockwise moments
10 (4.0) + 5.0 (1.0) = F (1.0) and hence F = 45 N

B Recall. Weight acts through corner (edge) of base. 
A Recall. Pressure = Force / Area.
B Recall. Manometer.
C W = F d = 8.0 (6.0 x 5.0) = 240 J
A P = F d / t = 600 x 10 / 20 = 300 W
D Due to friction, energy is converted to heat and soundndndndndndddddddddddddddddd aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandndndndndndndndndndndndndndndnndndndndndndndndnnndndndndndndnddddddndndddndndndndndddndndddddnddddnddddndnddndddndddnddndndndndnnddddddnndnddndndndnnnddndnndndndnddnndnnnnndd dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddisisisisisisisisisississsssississsisisissisisssisissssisissssssisssssssisssssssssssissssissssississiisssisisissssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss papapapapapatted awwwwwwayayayayayay.
B Pressure inside stays the same so when speed drororororororoooopspspppppspsspspspsspspsppspsspspspspspspspspsppspspssppspspsppppsppspspsppppspspspspsspsppppsppppppppppppsppspppppsppppspsppppspsppspspspspsppspsppsspppsspss tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehhhehhhehhehhehhehehehehehehhhhhehhhehhehhehehehehehehehehhhhhehehehehehhhehhehehehhehhehhehehehehehhhehhehehehehhhhehehehehehehhehehehhhhehhhhehehhhheheheheheheehhhheeeeheeeheeeeeheeeehehhhhhehhhehhehhheh rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrratatataatatatatatatatatatatatatatatatatatatatatatatataatatatatataataatatattttatatatatatatatatatattatatattataataaatataaattatatatatatattataattatataatattatatatataattttatattattatattattataatatataaaaaaaaaaaaaaaaaaaa eeeeeee e eeeeee eeeeee eeeeeeee eeeee eeeeeeeeee eeee eeeeeeeeeeeeeeeeeeee ofofofofofoofoffofofoofoofofofofffofoofofofoofoofofoffofofofoofofoofofofofofoofoofoffofofoofooooofoofofoffofofofooffoofofffffoffofffffofofofoofffoofofofoffoffofoofofofoofooooofoooooooooooo fffffffffffffrrererererererrr ququququququenenenenencycycycycycy iiiiiincncncncncncreeeeeeaaaaasa es due to 

smaller inner wall surface area.
C Heat is lost from feet faster on floor tile due to smallerrrrrrrr cccccccccccccccccccccccccccccccccc aaaaaaaaaaaaaaaand bettttttteeeerrrrr  cccccoc nducucucucucuctotototototorrrrrr of heat.
B Radiation through the air follllowo ed by conduction of heat throughghghghghgh gggggglaaaaaass.
D Q = m c ѐɽ = P t

2000 x 4.0 = 2.0 x c x (3 – 0) and hence, c = 1330 J/(kgkg °°C)C
Q = m lF = Pt
2000 x 3.0 = 2.0 x lF and hence,e  lF = 3030000  J/kg

A Heat ggained by colder water = heh att lloso t byby hhototteterr wawatet r
5.0 x c x (new temperature - 20) = 1.0 0 x x c c xxx (8(80 0 - new temperature)
5T - 100 = 80 – T and hence,e, 66T T == 18180 0 0 °°CC anandd soso T = 30 °C

A Recall. Thermometric properertyty..
B wavelengthh = 11.2.2/3/3 = 0.40 0 mm

v = f ʄ == 0.0.40 xx 1155 = 6.6.0000 mm/s/s
B Statemmenentsts 2 is inncocorrrrecect.t. IIttt cac n be refracted and reflected.
C Speed in fibree == 22.0.0 xx 1100888 m/s apply n = c/v.
C Reecacallll..
D Recacaallll.. HiHighgherr ffrequency implies higher penetrating power and larger ionising power.
A Recallll.. SmSmmalalleler maximum value (smaller amplitude) and same period. 
C Ray X annd d Ray Y are correct.
B Converge means rays go nearer after lens. Diverge means ray move farther apart after lens.
A Electrons are attracted up from earth Electrostatic induction
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Bh</d BAdK< SECKNDARz SC,KK> 
KͲ>EsE> WRE>/D/NARz EyAD/NAd/KN 
W,zS/CS ϲϬϵϭ WAWER Ϯ ʹ Sh''ESdED ANSWERS 

Q Suggested Ansǁeƌ 
1a Record down force (using the force meter already on the machine)

Measure and record down distance = length of rope pulled (using measuring tape or metre
rule)
Measure and record down time (using stopwatch)
Calculate Power = ( Force x distance ) / time
Repeat for another try to get another power reading and then calculate average

1b Pull on earth on him downwards Θ Pull by him on earth upwards with same size of force
Pull on man by rope to right Θ pull by man on rope to the left with same size of force

No ŵaƌŬs ŝĨ no dŝƌeĐtŝon ŵentŝoned

2a Velocity = gradient of displacement-time graph 
= 0 – 1.0 / (1.0 – 0.8)  
= – 5.0 m/s    (accept 5.0 m/s downwards) 

2c Velocity increases by less and less until it becomes constant
Acceleration decreases until it becomes zero

3a Randomly moving gas molecules hit on the inner wall randomly with equal probability
These collisions exert  a force per unit area that is constant all along inner wall

3b Speed of gas molecules decrease and they move less vigorously
They hit inner walls with small force and less frequently
Smaller force exerted per unit area on inner walls (smaller pressure)

4a Molecules of seawater roll and slide faster
Molecules of seawater move more vigorously
Molecules of seawater move farther apart from each other

4b Q =  m c ѐɽ 
265 000 000 = m (3900) (64 – 30) 
mass = 1998.5 kg = 2000 kg 

5a(i) angle A = 42 ° and angle � = 30 ° 
(nearest degree for angle) 

4a Moleculelelelelelelleleleleleleeleeeees ssssssssssssssssss offffffffffffffffffff sssssssssssssssssseeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaaeaeaee water roll and slide faster
Molecules sssssssssss ofofofofofofofofofofofofofoffofofofoffofooo  seawater move more vigorously

3b SpSpSpSpSpSpSpSpSpSpSpSpSpSpSSSS eedddddddddddddd ofofofofoofofofofofofofofofoofof gggggggggggggggggasaaaaa  moololooololoololooooololooo ecececececececccecececcecceccecececceeee ules dddddddddddddddddddddececececececececeecececeececececccrererererereeeereeerereeer asasasasassasasssssasasasaaa eee eeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaandndndndddndndndndndndndndndndndndnnddnnnn  they move less vigorously
Theyeeeeeeeeeeeee hhhhhhhhhhhhhitiititititititititititittititi iiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnner r rrrr rrrrrrrrrrrr wawwwwwwwwwwwwwwww lls wiwiwiwiwiwiwwiwiwiwiwiwiwiwiiwwww thhthththhthththththththhthtttt sssssssssssssssssmammmmmmammmmmmmmmmmmmm lllllllllllllllllllllllllllllllllll ffffffffffffffffffffffforoooooooooo ce and less frequently
SmSmSmSmSmSmSmSmSmSmSmSmSmSmSmSmmmalalalalalalalalalaalallllellllllllllll r force exxxxxxxxxxxerererereerereereeeeeerereee tetetetetetetetetetetetteteeteteetedddddddddddddddddddddd pepepepepppepeppeppeppppepepperrrrr rrrrrrrrrrrrrr ununununununununununununununununununununuuuniiitiiii  ar

1b Pull on earth on him downwards Θ Pull by him on earth upwards with same size of force
Pull on man by rope to right Θ pull by man on rope to the left with same e e ee eee eeeee eee eeee sisisisiisiisissisisisisisisisisisisiss zezezezeezeezezezezezezezezzeezezeee oooooooooooooooooooooof force

No ŵaƌŬs ŝĨ no dŝƌeĐtŝon ŵentŝoned

2a Velocity = gradient of displacement-time graph
= 0 – 1.0 / (1.0 – 0.8)  
= – 5.0 m/s    (accept 5.0 m/s downwards)

2c Velocity increases by less and less untnnnnnnnnnnnnnnnn illllllllll iiiiiiiiiiiiiittt becomemememememmemememmemememeees cococccocococcoccccccc nstant
Acceleration decreases untititiitiiitiiitiiiitil lllllllllllll iiit bbbbbbbbbbbecomomomomoomomoomomomooomommo eseseseeseseseseeeeseeeee  zeeeereeeeeeeeeeeeee o

3a Randomly movininininninininininininninininng gagagagagaggagagagaggagaaaaas ssssssssssss moleculles hit onnnnnnnnnnnnnnnnnn thehhhhhhhhhhhhhhhhh  inner wwwwwwwwwwwwwwwwwwwwalalalalalalalalalalalalalalalalalalaallllllll lllllllll rarararararararararararararararaaaararaaaandndndndndndndndndndndndndndndndndndnddndomoooooooooooooooooooooooo ly with equal probability
These collisions eeeeeeeeeexeeeeeeeeeeeeeerrrrrrrrrrrrt tttttttttttt  a ffffffffffffforooooooooooooooo ce ppppppppppppppperrr uuuuuuuuuuuuuuuuninininininininiinnininninnnnn ttt t arararararararaararararaaraaraaaaa ea ttttttttthahahahahahahahahahahahahahahahahahahhhhaattttttttttttttt isisisisisisisisisisisisssssssss cccccccccccccccccccononnonononononononononnonnnnnoo ststtsttststtststststststststsssssttanaaaaaaaaaaaaaaa t all along inner wall

ea on inner walls (smaller pressure)

Molecules of seawater move farther apart from each other
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Q Suggested Ansǁeƌ 
5a(ii) n = sin (large angle) / sin (smaller angle) 

= sin A / sin � 
= sin (42) / sin (30)  
= 1.34 (no units) 
 

5b Angle of incidence in water (optically denser medium) is larger than critical angle 
>ight is travelling from optically denser medium to optically less dense medium 
Total internal reflection occurred and light reflects back into optically denser medium 

 

6a Metal legs gained (surface) electrons from woollen cloth due to friction. 
 

6b The force of attraction between the positive charges on Al and electrons on metals legs is 
larger than the force of repulsion between the electrons on Al and electrons on metal legs 
As the positive charges on Al are now closer to the metal legs than the electrons of Al. 
Upward force of attraction is larger than downward weight of Al foil as well 

 

7a(i) Vertically upwards on coil next to N-pole of magnet 

 
 

7a(ii) �y Fleming’s left hand rule, left middle finger points in direction of current 
>eft index finger points in direction of magnetic field lines from N-pole to S-pole 
>eft thumb points in direction of magnetic (>orentz) force on coil upwards 

7b Force on coil acts through the pivot (M = F d, d = 0 m, M = 0 Nm) 
 

7c It reverses the direction of current in the coil every half a turn 
Such that the force on coil nearest to N-pole of magnet is always upwards  
It also prevents entangling of the external wires from power source during rotation 

 

8a Current in solenoid creates a strong electromagnet with N-pole at top of coil 
�ottom left of iron arm is attracted downwards to the solenoid due to magnetic induction as it 
is now an induced S-pole 
Anti-clockwise moment due to downward magnetic force of iron arm about pivot is more than 
clockwise moment due to upward force of spring about pivot 

 

6a Metal legs gained (surface) electrons from woollen cloth due to friction.

6b The force of attraction between the positive charges on Al and electrtrrtrrtrtrrrrrrrrrrrrrrononononononononononoononononononononononssssssssssssssssssssss ononoononononononononoononoonoonononnnn mmmmmmmmmmmmmmmmmmeeeeeeteeeeeeeeeee als legs is
larger than the force of repulsion between the electrons on Al anannnnnnnnnnnnnnnnnnnndddddddddddddddddddddd eleleeleleleleleeeleleelelelelelee ececececececececececececeecececececce tronnnnnnnnnnnnnnnnnsssssssssssssssssss onooooooooooooooooooo  metetttetetetttettettttttalalaalaaaaaaaaaaaaaaaa  legs 
As the positive charges on Al are now closer to the metal legssssssssssssssssssssss thtthththhththththththththththththththththt anananananananannananananananaanananannan ttttttttttttttttttttthehehehehehehehehehehehehehehehehehehehehehehe electttttttttttttttttttttrorororororororororororoorrorororrrrooonsnsnsnsnsnsnsnsnsnsnsssnsnsnsnnsnnsnsnn oooooooooooooooooooooooofffffffff ffff fff fff ff AAlAlAlAlAlAlAlAlAAlAlAAAlAlAAAAlAlAAA .. 
Upward force of attraction is larger than downward weight ofofofofofoofofofofofofofofofofofofofofofooffofofofffooofff AAAAAAAAAAAAAAAAAAAAAAlllllllllllllllll fofofofofofofofofofofofofofofofofofofoffofofofoofooffofofoofofofoofofooffofofofoooofooooofoooofofofooofofoooofooofofofooooffoooooooooooofooooffffoofffff illllllllllllll aaaaaaaaaaaaaaaaaas welllllllllllllllllllllll 

7a(i) Vertically upwards on coil next to N-pollolollllllllololleeeeeeeeeeeeeeeeeeee ofooooooooooooo  magneeeeeeeeeeeeeeet ttttttttttttt

7a(ii) �y�yy�yy�y�y�yy�y�y�yy�y FFFFFFFFFFFFFFleleleleleleleleleleeleleeeemimmmmmmmmmmmmmmmm ng’s lefefefefefefefefefefefefefeffeffffffffft tttttttttt hahhaahahahahahahahahahahaahahaaaaaaaandndndndndndnddndndndndndndndnddndndn  rule,e,e,e,e,e,e,ee,e,ee,eeeeeeee lllllllllllllllefefefefefefefefefefefefefefffefefe t tttttttttttttttttt mimimimimmimimimmimimimimiimimimimimimm ddddddddddddddddddddddddddddddddddddddddddddd le finger points in direction of current
>e>e>e>e>>e>>e>>e>e>e>eeeftttttttttttttttt iiiiiiiiiiiiiindndndndndndndndndndndndndnddddexeeeeeeeeeee fffffffffffffiniininininininniinnnnnnngegegegegegegegegegegegeggegeggegegeeeer points iiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnn didddddddddddddddd rererererererererrererrererrererereeectctctctctctccctctctctctctctccctctctioooooooooooooooooooonnnnnnnnnnnnn of magnetic field lines from N-pole to S-pole 
>e>e>>>>>>>>>>>>> fttttftfttftttfttttttt tttthumb points ininninininininininninininniiini ddddddddddddddddddddiririrrirrrirececeeceeceeececececeeeeeeeeee ttitititttititittititititttitionononoonoonooonoonoonoooononn of magnetic (>orentz) force on coil upwards 

7b Force oooooooooooooooon cocococococococcccocococcoocoooil aaaaaaaaaaaaaaaaaaaaactcccccccccccccccccc ss thththththththththththttthttthrorooooorooooooooouggggggggggggggggggghhhhhhhhhhhh ththththththththhhthththhtththhththttheeeeeeeeeeeeeeeeee pivot (M = F d, d = 0 m, M = 0 Nm)

7c It reverses the direction of current in the coil every half a turn
Such that the force on coil nearest to N-pole of magnet is always upwards 
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Q Suggested Ansǁeƌ 
8b Steel core becomes a permanent magnet that cannot be easily demagnetised.

Iron arm cannot move back up to close the contacts.
Current cannot flow as contacts stay open.

8c Fŝƌst Ɖoŝnt 
Much larger current will create a much stronger electromagnet. 
Hence, we need to reduce the strength of the electromagnet.  

Fewer turns of coil of solenoid so that the circuit breaker will not activate at a low current.
>arger distance (х 25 cm) of spring away from pivot for a larger moment to overcome.

9a Voltmeter 1 will change from decrease from initial 12 V
Voltmeter 2 will increase from initial 0 V
Ammeter will decrease from initial value

9b Q = I t 
= 0.15 (5.0 x 60) 
= 45.0 C (accept 45 C) 

10a(i) The copper wire experiences a temporary change in magnetic flux (of magnets) linked to it (per 
second), induced an e.m.f.  

10a(ii) Arrow drawn on wire in-between magnets INTK paper 

10b Smaller size of momentary deflection
Deflection in the opposite direction (to the left)

11a(i) The p.d. increases proportionally /uniformly / constantly / linearly as current increases 
11a(ii) High current caused overheating of the wire (P = I2 R heating) and wire melted

Kverwhelming maũority of candidates wrote that the voltmeter range is 0 to 3 V and hence could 
not measure more than 3 V. However, under working conditions, the voltmeter used would 
definitely be able to. The only exception is for a short-circuit fault (for ammeter) where the current 
would rise by a lot. 

11a(iii) R = V / I 
= 0.23 / 1.6 
= 0.144 ё (accept 0.14 ё) 

11a(ii) High currerereererererereeeeeeeeeeeeentntntntnttntntnttnttntntttntttnntt ccccccccccccccccccccccaused overheating of the wire (P = I2 R heating) and wire melted
11a(i) The p.d. incrcrcrcrcrcrcrccrcrcrcrcccccrccccreaeaeaeeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeaasessssssssssssssssss s prprprprprprprprprprprprpprprpprprprprpprprp opooooooooooooooooooooooo ortionally /uniformly / constantl

Ammeter will decrease from initial value

9b Q = I t 
= 0.15 (5.0 x 60) 
= 45.0 C (accept 45 C) 

10a(i) The copper wire experiences a temporary change in magnetic fluuuuuuuuuuuuuuuuuuuuuxxx x xx x xxx x x x xxx (o(o(o(o(o(o(o(oo(o(o(o(o(o(o(o(o(o(oo(o(oof f f f f f f f ff f ff f ffff f f mamamamamamamamamamamamamamamamamamamamagggggngggggggggggggggg ets) llllllllllininininininininininininnininininiinininnkekekekekekekekeekekekekekekeeekekekekek ddddddddddddddddddddddd totototototototototototototototototoootoo iiiiiiiiiiiiiiiiitttt ttttttt (per 
second), induced an e.m.f. 

10a(ii) Arrow drawn on wire in-between magnets INTK paper

10b Smmmmmmmmmmmmmmmmmmalleeleleleleleleleeeeeeeeeeeeeeer siiiizezzezzezezzezezzezezezezezeezezzzzeee oof fff momomomomomomomommoomomomoomm mememememeeeeeeeeeeeeeeentntntntntntntntntntntntntntntnntntntntn ararararrararararararrraarraraa y yyyyyyyyyyyyyyyyy deflection
Defllecececececececececcccccccccccctitititititiitititititititittitttttt ononononononononononononononnoooooo in nnnn nnnnnn nnnnnnnn nnn ththththththththththtthththththheeeeeeeeeeeeeeeeee opopopopopopopoppoppopopopoppopoooopppopopopoppoppopopopopopopppopppopoppp site direction (to the left)

y / linearly as current increases 

Kverwhelming maũority of candidates wrote that the voltmeter range is 0 to 3 V and hence could 
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Q Suggested Ansǁeƌ 
11a(iv) Workable circuit to vary current and get p.d. (e.g. use of rheostat or potentiometer or variable

power supply)
Correctly drawn circuit symbols and connections with ruler
Able to measure accurately current (ammeter) in wire and p.d. (voltmeter) across wire

AĐĐeƉt eŝtŚeƌ ǁŝƌe E oƌ ǁŝƌe F 
Do not aĐĐeƉt tǁo ǁŝƌes ĐonneĐted ŝn Ɖaƌaůůeů 

11a(iv) Approximately 2.0 A (same current for series connection)
Sum of p.d. in both wires in series is about 0.37 V + 1.19 V = approximately 1.5 V

11b(i) Strong wind causes cooling, reducing resistance and hence, by V = IR, reducing p.d.
Conduction of heat away from wire also leads to lower temperature

11b(ii) Fig 11.3 is now able to measure p.d. of currents previously not measurable in Fig. 11.2
Fig. 11.3 shows smaller increase in p.d. as current is increased than Fig. 11.2

12a Positive and negative terminals switches position periodically
Size (magnitude) of voltage changes sinusoidally

12b Increase the magnetic field strength by concentrating magnetic field lines inside it
Ensures good magnetic flux linkage between primary and secondary coil

Kverly broad answers such as increasing efficiency were reũected unless candidates went on to 
elaborate further on why efficiency went up. 

12c NS / NP = VS / VP 
NS = 12 (2200) / 230  
= 114.8 = 115 turns 

12d(i) Energy cannot be created nor destroyed. It changes from one form to another.
Total energy in a closed (isolated) system is fixed (constant)

12d(ii) For 100й ideal transformer (zero loss), 
Is Vs = Ip Vp 
Ip = (1.2 x 12) / 230  
= 0.0626 A (accept 0.063 A) 

Q Suggested Ansǁeƌ 
11a(iv) Workable circuit to vary current and get p.d. (e.g. use of rheostat ooooooooooooooooooor r r r r r r rrrr popppppppppppppppp teeeentntntntntntntntntntntntntntnttntntntnttiometer or vari

power supply)
Correctly drawn circuit symbols and connections with rulerererererererrerrererrerrrererrre
Able to measure accurately current (ammeter) in wire andndndndndndndndndndndndnndndnndndnddndnd ppppppppppppppppppppp dddddddd.ddddddd.dddddd. ((((vovovovovovovoovovovovovvovovovovovovovvoltmeeteteteteteteteteteteteteteteteteteteteteer)r)r)r)r)r)r)r)r)r)r)r)r)rr)r)rrr)r))) aaaaaaaaaaaaaaaaaaaaacrcrcrcrcrcrcrcrcrcrcrcrrcrcrrcrcrcrcrcrcc oooooooooooooooooooossssssssssssssssssssss  wire

AĐĐeƉt eeeeeeeeeeeeeŝŝŝŝŝŝŝŝŝŝŝŝŝtŚtttttttttttttttt eƌ ǁŝŝŝƌŝŝŝŝŝŝŝŝŝŝŝŝ e E EEE oƌoƌoƌoƌoƌoƌoƌoƌoƌoƌoƌoƌoƌoƌoo  ǁŝƌŝƌŝŝƌŝŝƌŝƌŝƌŝŝŝƌŝƌŝŝƌƌƌƌe eeeeeeeeeeeeeee FF
Do nnnnnnnnnnnnotoooooooooooooooo aaaaaaaaaaaaaaaaaaĐĐeeƉeeƉeƉeƉeeƉeeƉeƉeeeeƉe t tǁǁǁǁǁǁǁǁǁǁǁǁǁǁǁǁo ooooooooo ǁŝǁŝǁŝǁŝǁŝǁŝǁŝǁŝǁŝǁŝǁǁǁŝǁŝǁǁŝǁŝǁǁǁ ƌeƌeƌeƌeƌeƌeƌeƌeƌƌeeessssssssssssssss ĐoĐoĐoĐoĐoĐoĐoĐoĐoĐoĐoĐoĐoĐoooooonnnnnnnnnneĐeĐeĐeĐeĐeeĐeĐeĐeĐeĐeĐeĐĐĐĐĐĐĐĐĐted ŝnnnnnnnn ƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉƉaƌaƌaaaaaaaaaaaaaaa aůaaůaůaůaaaůaaaaaaaaaaaaa ůeůeůeůeeůeůeůeůeůeůeůeůeůeůeůeůůeůeeeeeeůůůůůůůůůůů

11a(iv))))))))))))))) ApApApApApApApApApApApApApApApppprpppppppppppppp oxxxxxxxxxxximimimimimimimimimimimimimmmmmmmmmmatatataaataaaaaaaaaaaaaaa eleleeleleellelelelelleele y 2.0 A AAAA AAAAAAAAAAAAAAAAAAAA (ssssssssssssssssssamamammmmammmmmmmmmmmmmmmeeeeeeeeeeeeeeeeeeee cucucucucucucucuccucucuuucucuuuuuuuurrrrrrrrrrrrr ent for series connection)
Sum offffffffffffffff ppppppppppppppppp.dd. in bbbbbbbbbbbbbbbbbbototototototototototototottotototottotoo hhhhhhhhhhhhhhhhh wiwiwiwiwiwiwiwiwiwiwiwiwiwiwwiiwiwiiww rererererererererereererererereerereerer s ssssssssssssssss inininininiiiiniinnnnn serfffffffff ies is about 0.37 V + 1.19 V = approximately 1.5 V

11b(i) StStStStStStStStStStStttttrorrrrrrrr ngnggnggngngngngngnggngggggngggg winnnd dddddddddddd cacccccccccccccc ussssssssssssssssseseseseseseseseseeseseseseseseseesessessee ccccccccccccccccccooooooooooooooooooooooo ling, reducing resistance and hence, by V = IR, reducing p.d.
CoCoCoCoCoCoCoCoCCoCoCCoCoCoooooooondndndndndndndndndndndndndndndndndnddndducucucctitititititititittittitititittititittitiononononononnnnnnnnnnnnn ooof f f f f f fff f ff fff ffffff f hehehehehehehehehehehehehhehehehehehheheeeeeata  away from wire also leads to lower temperature

11b(ii) Fig ggggggggggggg 111111111111111111111111111111111111111.3333.3.333333333.3.333333333 iss nononononononononononononononnoononnnooowwwwwwwwwwwwwwwwwwww able to measure p.d. of currents previously not measurable in Fig. 11.2
Fig. 11111111111111111111.1.1.1.1.1.11.111.1.1.11.1.1.1.11 333333333333333333333 shshshshshshshshshshshshshshshshshhsss ows smaller increase in p.d. as current is increased than Fig. 11.2

12a Positive and negative terminals switches position periodically
Size (magnitude) of voltage changes sinusoidally
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Q Suggested Ansǁeƌ 
12d(iii) Efficiency = useful output / total input 

= Is Vs ÷ Ip Vp 
= ( 1.2 x 12 ) ÷ ( 230 x 0.080 ) 
= 0.783 (accept 78.3 й) 

E/d,ER E/d,ER 
13a Chemical energy  gravitational potential energy (initial and final forms) 

<inetic energy  gravitational potential energy (during the run) 
13b P = F d / t 

= ( 620 x 5.2 ) / 16 
= 202 W 

13c(i) Ignoring effects of air resistance, 
>oss in <E = 'ain in 'PE 
½ m v2 = m g ѐh 
V = sqrt (2 x 10 x 1.8) 
= 6.00 m/s 

13c(ii) Work done by springboard on man = gain in 'PE by man 
F x d = (620 x 1.8) 
F = 620 x 1.8 / 0.30  
= 3720 N (accept 3700 N) 

13d(i) The water molecules vibrate vertically up and down,
Perpendicular to the propagation of wave (energy) from left to right

13d(ii) F = number of vibrations in 1 second 
= 240 / 60  
= 4.0 Hz 

KR KR 
13a Rate of flow of electric charge 
13b 

13c(i) I = V / R  
= 12 / (3000 + 1000)  
= 0.0030 A 

13d(ii) F = number of vibrations in 1 sssessessssssssssses cocooooooooooooooondndnddndnddndnddndndndndndndn  
= 240 / 60 
= 4.0 Hz 

= ( 620 x 5.2 ) / 16 
= 202 W

13c(i) Ignoring effects of air resistance, 
>oss in <E = 'ain in 'PE 
½ m v2 = m g ѐh
V = sqrt (2 x 10 x 1.8) 
= 6.00 m/s 

13c(ii) Work done by springboard on man = gain in 'PE by man 
F x d = (620 x 1.8) 
F = 620 x 1.8 / 0.30  
= 3720 N (accept 3700 N) 

13d(i) The water molecules vibrattttttttttteeeeeeeeeeeeeee verticcccccccalaaaaaaaaaaaaaaaaa lyyyyyyyyyyyyy up pppp anaaaaaaaaaaaa d downwwwwwwwwwwww ,,,,
Perpendicular to the propappppppppppppppp gagggggaagaggggggggggg tion of waveveveveveveveveveveveveveeeeee ((((enenenenenenenenenenenenenennnererererererrerrerreergygygygygygygygygggygggg ))))) frfffffffffffffffffff om llllllllllllefeeeeeeeeee t to righhhhhhhhhhhhhhhhhhhhhttttttttttttttttt

KR KR 
13a Rate of f f ff f fffffffff flflflflflflflflflflflfflffff owoooooooooooo oooooooooooooooooof eleleleleleleleleleleleelelllleceeee tricicccccccccccccccc chaahahahahahahahahahahahahaargrgrgrgrgrgrgrgrgrrrggr e 
13b
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Q Suggested Ansǁeƌ 
13c(ii) V = IR 

= 1000 x 0.0030  
= 3.00 V 

Many candidates lost marks as they left their answer as 3 V. 

13d Voltmeter reading will slowly increase.
�ecause . When light intensity decreases,  increases and Voltage 
will increase accordingly to the formula 

13e Foƌ ďƌŝgŚt sŝtuatŝons͕ tŚe Ɖ͘d͘ aĐƌoss >DR ŝs noǁ sŵaůůeƌ͘
Foƌ daƌŬ sŝtuatŝons͕ tŚe Ɖ͘d͘ aĐƌoss >DR ŝs noǁ sŵaůůeƌ as ǁeůů͘
It will make the circuit less sensitive/needs more changes in light intensity before voltmeter
reading change
by increasing ,  must change even more before the voltage will make the
corresponding change.

3e Foƌ ďƌŝgŚt sŝtuaaaaaaatŝtttttttttttttttt ons͕sssssss tttttttttttttttŚe Ɖ͘d͘ aĐĐĐĐĐĐĐĐĐĐĐĐĐĐĐƌoss >>>>>>>>>>>>>>DRDRDRDRDRDRDRDRDRDRDRDRDRDRDRDRDRDRDRR ŝs noǁ sŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵŵaůaůaůaůaůaůaůaůaůaůaůaůaaůaaaůaaůaůaůůeůeůeůeůeůeůeeeeůeůeůeůeeůeůeeůeůeůeeeů ƌ͘ƌ͘ƌ͘ƌ͘ƌ͘ƌ͘ƌƌƌ͘ƌƌƌ͘ƌ͘ƌƌƌƌƌ
Foƌ daƌŬ sŝtuatŝonoooooooooooooooo s͕s͕s͕͕͕s͕s͕͕s͕͕͕͕͕͕͕͕͕ tttttttttttttŚeŚeŚŚŚŚŚŚŚŚŚŚŚeŚŚŚ ƉƉƉƉƉƉƉƉƉ͘d͘d͘d͘d͘d͘d͘d͘d͘d͘d͘dddd͘ aĐĐĐĐĐĐĐĐĐĐĐĐĐƌoƌƌoƌƌƌƌƌƌƌƌƌƌƌƌƌ ss >>>DRDRDRRDRDRDRDRDRDRDRDRDRRRRDRRRDRRRRDRDRD  ŝs nonoononononononoonononooonononoonooonn ǁ ǁǁǁ ǁǁǁǁǁǁǁǁǁǁǁǁǁǁ sŵsŵsŵsŵsŵsŵsŵsŵsŵsŵŵsŵsŵsŵsŵsŵŵŵssŵŵaůaůaůaůaaůaůaůaůaůaůaůaaůaůaaůaaaa ůeůeůeůeůeůeůeůeůeůeůeůeůeůůůůeƌ ƌƌƌƌƌƌƌƌƌƌƌƌƌƌƌƌ asaaaaaaaaa  ǁeůů͘
It will mamamamamamamamamamamaaamakeeeeeeeeeeeeee the ciiiiririiiriiiiiiirii cuuuuuuuuuuuuuuuitittttitttitttttitititii llllllllllllesssssssssssssssssssssssssssssss sessssssss nsnsnsnsnsnsnsnnsnsssssssititititiitiiititttive/neeeededededededddedededededdededededededee s sss ss sss s momomomomomomomomomommomomomomomomooomoorerererererrerrerererereeee cccccccccccccchahhhhhhhhhhhhhhhhhh nges in light intensity before voltmeter
readadadadadadadadadadadadadaaaaa innnininninininininnng chhhhhhhhhhhhhhhhhanaaaaaaaaa gegegegeggegegegegeggggegg
byyyyyyyyyyyyyy incncnnncnnncnncnnn reasing g g g ggg gggg ggggg

Q Suggested Ansǁeƌ 
3c(ii) V = IR 

= 1000 x 0.0030  
= 3.00 V 

Many candidates lost marks as they left their answer as 3 V. 

3d Voltmeter reading will slowly increase.
�ecause . WhWhWhWhhWhWhWhhWhWhWhhhWhWhWhhWhW eneeeeeeeeeeeeeee  light iiiiiiiiiiiiintnnnnnnnnnnnnnnn enenenennnnennnnnnnnnnnsity ddddddddddddddddddddddddddddddddddddddddddddddddddddddddecececececeeeeececceccccccecececeeececccccceceeeeccccccececccecccccccccccccccccccecccccccccccccccccecccccccccccccccccccccccccccccccccccccccrrrrrrerererererererrrrrrrrereeererrerereeerrrrrrrerrrrereerrrrrrererrreereeerrrreeereeererreeerreererrrreeerrrrreerrrrerrrrerrrrerrrrrrrrrrrrrerrr asaaasasasasasasasasasasasasasasasaaaassaaaa es, iiiiiiiiiiiiiiiiiiiincreeeeeasasasasasasasasasasasasasasasasasasasasasasesesesesesesesesesseseseseseseseees aand Voltage 
will increase accordingly to theeeeeeeeeee fffffffffffforooooooroooooooooo muuuuuuuuuuuuuuuula 

, mmmmmmmmmmmmmmmmmmmmususususususususussussussussusussussust tttttttttttttttttt chchchchchchchchchchcchchchchchchchchhc angegegeggegegegegegeggegegggeggegeeee eeeeeeeeeeeeeeeven more before the voltage will make the
coooooooooooooorrreseeeeeeeeeeeeeee ponding gggggggggggg chcccccccccccc ananaananaaaananaaaanaaanaaangegegegegegegegegegegegegeegegegegegeeggee.
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>40 marks@
$Qswer�aOO�TuesWioQs�iQ�WKis�secWioQ�

1. 7Ke�OiJKW�\ear�is�GeIiQeG�as�WKe�GisWaQce�OiJKW�WraYeOs�iQ���\ear.�:KicK�oI�WKe�IoOOowiQJ

is�WKe�QearesW�esWimaWe�oI���OiJKW�\ear�iQ�JiJameWers��*m�"

A������ B ���� C ����� D ��������

2. 7Ke�IoOOowiQJ�GiaJram�sKows�WKe�reaGiQJ�oQ�a�micromeWer�screw�JauJe.

:KaW�is�WKe�reaGiQJ�oQ�WKe�micromeWer�screw�JauJe"

A����.���mm B �.���mm C �.���cm D �.���cm

3. $�cuEe�oI�mass��.��NJ�wiWK�siGes��.���m�OoQJ�Kas�a�cuEe�oI�siGes��.���m�cuW�Irom�iWs

corQer as�sKowQ.�:KaW�is�WKe�GeQsiW\�oI�WKe�remaiQiQJ�porWioQ"

A������NJ�mñ B ��� NJ�mñ

C ����NJ�mñ D ����NJ�mñ

4. The overall stopping distance of a car consists of a ‘thinking distance’ Ior�WKe�GriYer

Wo�reacW and the ‘braking distance’ Wo�sWop�Kis�car.�$�GriYer�GriYiQJ aW����m�s WooN

�.�� s�Wo�reacW�aQG�a�IurWKer��.� s�Wo�sWop�Kis�car.�:KaW�is�Kis�oYeraOO�sWoppiQJ

GisWaQce"

A����� m B �� m C �� m D ����m

�����6ec���PK\sics�6$����&KuQJ�&KeQJ�<isKuQ
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5. 7Ke�IoOOowiQJ�JrapK�sKows�WKe�speeG�Wime�JrapK�oI�a�EoG\.

:KicK�oI�WKe�IoOOowiQJ�JrapKs�sKows�WKe�GisWaQce�Wime�JrapK�oI�WKe�EoG\"

A B

C D

6. $ EaOO�roOOiQJ�across�a�IieOG wiOO�sOow�GowQ�aQG�eYeQWuaOO\�sWop�Eecause

A iQerWia�wiOO�cause�aOO�oEMecWs�Wo�remaiQ�iQ�a�sWaWe�oI�resW.

B WKere�is�Qo�QeW�Iorce�acWiQJ�oQ�WKe�EaOO.

C WKere�is�a�Iorce�WKaW�acWs�iQ�WKe�GirecWioQ�opposiWe�iWs�moWioQ.

D WKe�EaOO Kas�Qo�eQerJ\�siQce�WKere�is�Qo�worN�GoQe�oQ�WKe�EaOO.

7. $������NJ�car�WraYeOOiQJ�aW�a�coQsWaQW�YeOociW\�oI����m�s�eQcouQWers�a�WoWaO�resisWiYe�

Iorce�oI����N1.�$ssumiQJ�WKere�are�Qo�oWKer�Kori]oQWaO�Iorces�acWiQJ�oQ�WKe�car��

wKicK oI�WKese�reOaWioQsKips GescriEes WKe�GriYiQJ�Iorce�)�proYiGeG�E\�WKe�eQJiQe"

A���)� ���1 B )������N1 C )� ����N1 D )�!����N1

8. 7Ke peOOeW�oI�mass����mJ�is�IireG�YerWicaOO\�upwarGs�aQG�reacKes�a�KeiJKW�oI������m.�

:KaW�is�WKe�WoWaO�eQerJ\�aW�WKe�KiJKesW�poiQW"

A�����-� B �.��- C ����- D �������-

Y

W

s

W

s

W

s

W

s

W
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Horizontal 
level

9. $�WecKQiciaQ�Wries�Wo�OooseQ�a�QuW�wiWK�a�spaQQer�EuW�WKe�

QuW�Goes�QoW�WurQ. +e�Kas�KeOG�WKe�spaQQer�aEoYe�WKe�

Kori]oQWaO�OeYeO�as�sKowQ. :KicK�oI�WKe�IoOOowiQJ�

meWKoGs�is�QoW�a OoJicaO�aWWempW" ����������������spaQQer

A 8se�a�OoQJer�spaQQer. Jap

B %riQJ�WKe�spaQQer�Qearer�WKe�Kori]oQWaO�OeYeO.

C $ppO\�more�Iorce. QuW

D PusK�WKe�QuW�IurWKer�iQWo�WKe�Jap.

10. $�recWaQJuOar�Eox�oI�GimeQsioQs��.��m�E\��.��m�E\��.��m�weiJKs����1.�:KaW�is�WKe�

miQimum�pressure�iW�exerWs�oQ�WKe�surIace�iW�resWs�oQ"

A����.��Pa B �.��Pa C �.��Pa D �.��Pa

11. :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is Wrue"

A 7Ke�Iorce�aW�pisWoQ�/�is����� 1.

B PisWoQ�K�wiOO�moYe�a�OoQJer�GisWaQce�WKaQ�pisWoQ�/.

C 7Ke�pressure�aW�pisWoQ�K�aQG�pisWoQ�/�is�WKe�same.

D 7Ke�pressure�aW�pisWoQ�K�is�Oower�WKaQ�aW�pisWoQ�/.

12. $�maQ�Oies�oQ�a�EeG�oI�QeeGOes.�:KaW�KappeQs�iI�WKe�QumEer�oI�QeeGOes�is GouEOeG"

)orce�oQ���QeeGOe )orce�oQ�WKe�maQ Pressure�aW�coQWacW

A 5emaiQs�WKe�same 'ouEOeG 5emaiQs�WKe�same

B +aOYeG 5emaiQs�WKe�same +aOYeG

C 5emaiQs�WKe�same 'ouEOeG 'ouEOeG

D +aOYeG 5emaiQs WKe�same 5emaiQs�WKe�same
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13. ,OOumiQaWeG�smoNe�parWicOes��suspeQGeG�iQ�air��are�YieweG�WKrouJK�a�microscope.�

7Ke\�appear�Wo�moYe�raQGomO\.�:KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�

coQYersioQ�aQG�WraQsIer�oI�eQerJ\�WKaW�WaNes�pOace"

A KiQeWic�eQerJ\ of air molecules → Kinetic energy of smoke particles

B PoWeQWiaO�eQerJ\�oI�air�moOecuOes�→ Kinetic energy of smoke particles

C Heat energy from source → Kinetic energy of smoke particles

D Light energy from source → Kinetic energy of smoke particles

14. :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is Wrue�wKeQ�WKe�WemperaWure�oI�a�soOiG�is�raiseG"

A 7Ke�moOecuOes�expaQG�aQG�WKe�soOiG�occupies�a�JreaWer�YoOume

B 7Ke�moOecuOes�iQ�WKe�soOiG�sWarW�Wo�moYe�arouQG

C 7Ke�mass�oI�WKe�soOiG�iQcreases�as�WKe�YoOume�iQcreases

D +eaW�WraYeOs�Wo�aOO�parWs�oI�WKe�soOiG�iQ�WKe�Iorm�oI�NiQeWic�eQerJ\�oI�WKe�moOecuOes

15. $�Jas�iQ�WKe�process�oI�coQGeQsaWioQ�wiOO

A QoW�JiYe�oII�or�WaNe�iQ�aQ\�KeaW�Eecause�WKere�is�Qo�cKaQJe�iQ�WemperaWure.

B JiYe�oII�KeaW�Eecause�iWs�moOecuOes�are�OosiQJ�NiQeWic�eQerJ\.

C JiYe�oII�KeaW�Eecause�iQWermoOecuOar�Iorces�are�IormiQJ.

D WaNe�iQ�KeaW�iQ�orGer�Wo�EreaN�WKe�iQWermoOecuOar�Iorces.

16. %OowiQJ�across�WKe�surIace�oI�a�spooQ�oI�KoW�soup�wiOO�cause�iW�Wo�cooO�maiQO\�

Eecause

A sWiOO�air�is�a�poor�coQGucWor�EuW�moYiQJ�air�is�JooG�coQGucWor.

B coQYecWioQ�caQQoW�occur�wiWKouW�EOowiQJ.

C EOowiQJ�across�WKe�surIace�iQcreases�WKe�surIace�area�Ior�raGiaWioQ.

D EOowiQJ�across�WKe�surIace�aOOows�more�eYaporaWioQ�Wo�WaNe�pOace.

17. 7Ke�iQWerior��wKicK�is�WoucKiQJ�WKe�waWer��oI�a�Yacuum�IOasN�GesiJQeG�Wo�KoOG�KoW�

waWer�is�sKiQ\�Eecause

A sKiQ\ surIaces�are�poor�aEsorEers�oI�raGiaWioQ.

B sKiQ\ surIaces�are�JooG�aEsorEers�oI�raGiaWioQ.

C sKiQ\ surIaces�are�poor�emiWWers�oI�raGiaWioQ.

D sKiQ\ surIaces�are�JooG�emiWWers�oI�raGiaWioQ.
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18. $���N:�NeWWOe�coQWaiQiQJ���� J�oI�a�EoiOiQJ�OiTuiG�is�pOaceG�oQ�a�EaOaQce.�7Ke�

EaOaQce�reaGs���� J�aIWer���miQuWes.�:KaW�is�WKe�YaOue�oI�WKe�speciIic�OaWeQW�KeaW�oI�

YapourisaWioQ�oI�WKe�OiTuiG"

A����.� N-�NJ B �.� N-�NJ C �.��0-�NJ D �.��0-�NJ

19. :KaW�iQIormaWioQ�caQ�\ou�coQcOuGe�Irom�WKe�JrapK GescriEiQJ�a�waYe"

A 7Ke�ampOiWuGe�is�;. B 7Ke�ampOiWuGe�is�;��.

C 7Ke�perioG�is�<. D 7Ke�perioG�is�<��.

20. :KicK�oI�WKe�IoOOowiQJ�caQ�Ee�useG�Wo�caOcuOaWe�WKe�perioG�oI�a�waYe"

A IreTueQc\�GiYiGeG�E\�waYe�speeG

B IreTueQc\�GiYiGeG�E\�WKe�waYeOeQJWK

C waYeOeQJWK�muOWipOieG�E\�WKe�IreTueQc\

D waYeOeQJWK�GiYiGeG�E\�WKe�waYe�speeG

21. *iYeQ�WKaW�WKe�criWicaO�aQJOe�oI�a�meGium�is������wKaW�is�WKe�reIracWiYe�iQGex"

A����.�� B �.�� C �.�� D �.��

22. $Q�oEMecW�is�pOaceG����cm�Irom�a�OeQs�oI�IocaO�OeQJWK���cm.�:KicK�oI�WKe�IoOOowiQJ�

EesW�GescriEes�WKe�properW\�oI�WKe�imaJe"

A reaO��iQYerWeG��GimiQisKeG B reaO��iQYerWeG��maJQiIieG

C YirWuaO��upriJKW��maJQiIieG D YirWuaO��upriJKW��GimiQisKeG

'ispOacemeQW�

'isWaQce
;

<
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23. 7Ke�reIracWiYe�iQGex�oI�waWer�is��.��.�:KaW�is�WKe�speeG�oI�OiJKW�iQ�waWer"

A����.��x���� m�s B �.���x���� m�s C �.���x ��� m�s D �.���x���� m�s

24. $�Eo\�sKouWs�oQ�a�mouQWaiQ�aQG�Kears�WKe�ecKo�Irom�WKe�QearesW�QeiJKEouriQJ�

mouQWaiQ�aIWer��.��s.�*iYeQ�WKaW�WKe�speeG�oI�souQG iQ�air is���� m�s��Kow�Iar�is�WKe�

QeiJKEouriQJ�mouQWaiQ�Irom�WKe�Eo\"

A������m B ����m C ����m D ����m

25. 7Ke�IoOOowiQJ�JrapK�GescriEes�a�OoQJiWuGiQaO�waYe��wiWK�OeIW GeIiQeG�as�WKe�posiWiYe�

GirecWioQ.�:KicK�is�a�reJioQ�oI�compressioQ"

26. :KicK�oI�WKe�IoOOowiQJ�meWKoGs�caQ�Ee�useG�Wo�WesW�wKeWKer�aQ�uQNQowQ�maWeriaO�;�

is�a�maJQeW"

I )iQG�ouW�wKeWKer�a�compass�QeeGOe�is�GeIOecWeG�wKeQ�a�wire�carr\iQJ�a�

curreQW�is�wouQG�arouQG�iW.

II )iQG�ouW�wKeWKer�a�1orWK�poOe�oI�a�permaQeQW�maJQeW�wiOO�aWWracW�;.

III )iQG�ouW�wKeWKer�a�6ouWK�poOe�oI�a�permaQeQW�maJQeW�wiOO�repeO�;.

A ,�aQG�,,,�oQO\ B ,,�aQG�,,,�oQO\ C ,�aQG�,, oQO\ D ,,, oQO\

27. 7Ke�GiaJram�sKows�Wwo�cKarJes.�,Q�wKicK�GirecWioQ�wiOO�WKe�eOecWric�IieOG�acW"

Displacement / m

Position / m�� ��

��

��

A
B

C
D
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28. 7Ke�GiaJram�sKows�Wwo�iQsuOaWeG meWaO spKeres�P�aQG�4.�7Ke�sWeps�are��iQ�orGer�

Step 1: %riQJ�WKe�����cKarJeG�roG�cOose�Wo�P
Step 2: 0omeQWariO\�earWKeG P
Step 3: 6eparaWe�P�Irom�4
Step 4: 5emoYe�WKe�cKarJeG�roG
:KaW�are�WKe�cKarJes�oQ�P�aQG�4"

2pWioQ A B C D
&KarJe�oQ�P PosiWiYe 1o�cKarJe 1eJaWiYe 1eJaWiYe

&KarJe�oQ�4 PosiWiYe PosiWiYe 1o�cKarJe 1eJaWiYe

29. $�circuiW�is�seW�up�as�sKowQ.�7Ke�ceOO�Kas�aQ�emI�oI��.��9�aQG�WKe�resisWaQce�oI�5�is�

5.0 Ω.

9 5

$

:KaW�are�WKe�reaGiQJs�oQ�WKe�ammeWer�$�aQG�YoOWmeWer�9�wKeQ�WKe�MocNe\�is�

aGMusWeG�Wo�JiYe�miQimum�resisWaQce aQG�WKe�swiWcK�is�cOoseG"

2pWioQ A B C D
5eaGiQJ�oQ�$ �.��$ 6KooWs�Wo�IuOO�scaOe�GeIOecWioQ ��$ ��$

5eaGiQJ�oQ�9 �.��9 �.��9 �.��9 ��9

30. :KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�cKaracWerisWics�oI�a�WKermisWor�as�curreQW�

iQcreases"

2pWioQ A B C D
9oOWaJe ,Qcreases ,Qcreases 'ecreases 'ecreases

5esisWaQce ,Qcreases 'ecreases ,Qcreases 'ecreases

31. $�wire�Kas�resisWaQce�5.�$�wire�KaOI�as�OoQJ�wiWK�Wwice�WKe�GiameWer�maGe�oI�WKe�

same�maWeriaO�wiOO�KaYe�resisWaQce

A���5�� B 5�� C 5 D �5

� � � � �

104



&&+<�PreOimiQar\�ExamiQaWioQ������� ��������������PK\sics���6ec�)our Express 9

32. 7wo�iGeQWicaO�ceOOs�are�coQQecWeG�Wo�Wwo�circuiWs.�,W�is�IouQG�WKaW�EoWK�circuiWs�KaYe�

WKe�same�curreQW�IOowiQJ�iQ�WKem.�:KaW�is�WKe�YaOue�oI�5"

A���1.5 Ω B 5.0 Ω C �.0 Ω D ��.0 Ω

33. 7Ke�mosW�suiWaEOe�Iuse�raWiQJ�Ior�a�KeaWer�marNeG�����9���.��N:�is

A�����$ B ��$ C ���$ D ���$

34. 7Ke�cosW�oI�a�uQiW��N:K��oI�eOecWriciW\�is����ceQWs.�:KaW�is�WKe�cosW��Wo�WKe�QearesW�

ceQW��Wo�WurQ�oQ�a��.��N:�compuWer�Ior����miQuWes"

A�����.�� B ��.�� C ���.�� D ���.��

35. $�curreQW�oI���$�IOows�iQ�WKe�OiYe�wire�oI�a�socNeW�wKeQ�WKe�appOiaQce�is�IuQcWioQiQJ�

QormaOO\.�:KicK�oI�WKe�IoOOowiQJ�is�Wrue"

A���$�curreQW�oI���$�IOows�iQ�WKe�QeuWraO�wire
B $�curreQW�oI���$�IOows�iQ�WKe�earWK�wire

C $�curreQW�oI�Oess�WKaQ���$�IOows�iQ�WKe�QeuWraO�wire

D $�curreQW�oI�Oess�WKaQ���$�IOows�iQ�WKe�earWK�wire

36. $�/'5�is�coQQecWeG�iQ�series�wiWK�a�IixeG�resisWor�

5� = 5.0 Ω. The input voltage is 6 V and the 

ouWpuW�YoOWaJe�is�� 9.�:KicK�is�WKe�OiNeO\�pK\sicaO�

coQGiWioQ�oI�WKe�surrouQGiQJ"

A���EriJKW
B GarN

C KoW

D coOG
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9oOWaJe�

7ime�.��s

37. :KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�wK\�a�maJQeW�wiOO�aWWracW�a�piece�oI�soIW�iroQ"

A���7Ke�piece�oI�soIW�iroQ�Eecomes�aQ�iQGuceG�maJQeW.
B 7Ke�piece�oI�soIW�iroQ�Eecomes�a�Wemporar\�maJQeW.

C 7Ke�piece�oI�soIW�iroQ�Eecomes�a�permaQeQW�maJQeW.

D $Q�iQGuceG�curreQW�wiOO�IOow�iQ�WKe�piece�oI�soIW�iroQ.

38. $�Eeam�oI�eOecWroQ�experieQces�a�maJQeWic�IieOG�Irom�WKe�Wop�Wo�WKe�EoWWom�oI�WKe�

paJe.�$�Iorce Wo�WKe�riJKW�oI�WKe�paJe acWs�oQ�WKe�eOecWroQ�Eeam.�:KaW�is�WKe�

GirecWioQ�wKicK�WKe�eOecWroQ�Eeam�WraYeOs�aQG�wKicK�ruOe�GeWermiQes�WKe�GirecWioQ"

2pWioQ A B C D
'irecWioQ ,QWo�WKe�

paJe

,QWo�WKe�paJe 2uW�oI�WKe�

paJe

2uW�oI�WKe�

paJe

Rule: Fleming’s 

BBBB�+aQG�5uOe

/eIW 5iJKW /eIW 5iJKW

39. $Q a.c.�iQpuW�oI�����9�is�coQQecWeG�Wo�WKe�primar\�coiO�oI�aQ�iGeaO WraQsIormer.�7Ke�

ouWpuW�curreQW�is���$. :KicK�oI�WKe�IoOOowiQJ�is�a�possiEOe�comEiQaWioQ�oI�WKe�iQpuW�

curreQW�aQG�ouWpuW�YoOWaJe"

2pWioQ A B C D
,QpuW�&urreQW ���$ ����$ ��$ ��$

2uWpuW�9oOWaJe ��� 9 ���9 ���9 ��9

40. $Q�ac�JeQeraWor�proGuces�aQ ouWpuW�

YoOWaJe�as�sKowQ�iQ�WKe�GiaJram.

:KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�

cKaQJes�iI�WKe�JeQeraWor�is�WurQeG�Wwice

as�IasW"

2pWioQ A B C D
2uWpuW�9oOWaJe 'ouEOes +aOYes 'ouEOes 8QcKaQJeG

PerioG 'ouEOes 'ouEOes +aOYes 'ouEOes

----------------------------------------- END OF PAPER -------------------------------------------------
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Section A (50 marks)

Answer all the questions in the space provided.

1. $ car GescriEes�a�OiQear�moWioQ�represeQWeG�E\�WKe�JrapK�sKowQ�iQ�)iJ.�.�.

       v / ms-1

����������������������� ��

��

��������������������� ��
��������������������������������
������������������������� �

�� �� �������� �������������� ��������� ��� �����������������t / s �����������
���������������������
����������������������� � ��

Fig.1.1

(a) (i) 'escriEe�WKe�moWioQ�oI�WKe�car Irom�W� �� Wo�����s. >�@

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

(ii) :KaW�is�WKe�YaOue�oI�WKe�reWarGaWioQ�oI�WKe�car�Irom�W� ����Wo����s" >�@

…………………………………………………………………………………

…………………………………………………………………………………

(b) )iQG�WKe�WoWaO�GispOacemeQW�WraYeOOeG�E\�WKe�car Ior�WKe�wKoOe�MourQe\. >�@

(c) 6NeWcK�WKe�GispOacemeQW�Wime�JrapK�Ior�WKe�car’s�moWioQ.
,QGicaWe�aOO�reOeYaQW�YaOues. >�@
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2. $�uQiIorm�roG�PQ oI�OeQJWK���.��cm�aQG�weiJKW��.��1�is�pOaceG�oQ�WKe�piYoW�as�sKowQ�
iQ�)iJ.��.��EeOow.�$�spriQJ�EaOaQce�is�aWWacKeG�Wo�WKe�oWKer�eQG�oI� WKe�roG.�$�OoaG�oI�
�.��1�is�pOaceG���.��cm�Irom�WKe�spriQJ�EaOaQce.

����Fig. 2.1

(a) :KaW�is�WKe reaGiQJ�oQ�WKe�spriQJ�EaOaQce�iQ�orGer�Ior�WKe�roG�Wo�EaOaQce�
Kori]oQWaOO\" >�@

(b) 'eWermiQe�WKe�maJQiWuGe�aQG�GirecWioQ�oI�WKe�reacWioQ��Iorce��oQ�WKe�piYoW. >�@

(c) ,I�WKe��.��1�weiJKW�is�JraGuaOO\�moYeG aOoQJ�WKe�roG�WowarGs�P� WKe�roG�EeiQJ�
NepW�Kori]oQWaO� sWaWe�aQG�expOaiQ�WKe�cKaQJe�iQ�WKe�maJQiWuGe�oI�T. >�@

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………
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3. $��.���NJ�EaOO�sWarWiQJ�Irom�posiWioQ�A wKicK�is��.��m�aEoYe�WKe�JrouQG��sOiGes�GowQ�
Irom�aQ�iQcOiQe�wiWK�aQ�iQiWiaO�speeG�oI�vo m�s�as�sKowQ.�)ricWioQ�oQ�WKe�rouJK�iQcOiQe�
proGuces� ��.�� -� oI� KeaW� eQerJ\.� 7Ke� EaOO� OeaYes� WKe� iQcOiQe� aW� posiWioQ�B WraYeOOiQJ�
YerWicaOO\�upwarG�aQG�reacKes�a�KeiJKW�oI���.��m�aEoYe�WKe�IOoor��posiWioQ�C��EeIore�
)aOOiQJ�YerWicaOO\�GowQ.

(a) 6WaWe�WKe�PriQcipOe�oI�&oQserYaWioQ�oI�EQerJ\. >�@����������������������

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

(b) :KaW�is�are�WKe�eQerJ\�eQerJies�WKaW WKe�EaOO�possesses aW�posiWioQ�A" >�@

…………………………………………………………………………………………

(c) &aOcuOaWe�WKe�JraYiWaWioQaO�poWeQWiaO�eQerJ\�aW�posiWioQ�C. >�@

(d) &aOcuOaWe�WKe�iQiWiaO�speeG��v0��aW�posiWioQ�A. >�@
�����������

(e) 6WaWe�oQe�assumpWioQ�Ior�\our�caOcuOaWioQ�iQ�(d). ���������>�@

………………………………………………………………………………………

B

v0

C

A
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4. )iJ.�.��sKows�WKe�pOaQ�Yiew�oI�a�IisK�WaQN�coQWaiQiQJ�oQe�JoOGIisK.
7Ke�GiaJram�is�GrawQ�full scale.

WaQN

�������waWer
siGe�B        

�������� IisK

siGe�A
Fig. 4.1

E\e

$�Eo\�caQ�see�Wwo�imaJes�oI�WKe�IisK�wKeQ�Ke�OooNs Irom�WKe�posiWioQ�sKowQ.
)iJ.��.��sKows�a�ra\�oI�OiJKW��Irom�WKe�IisK��WKaW�is�reIracWeG�aW�siGe�B oI�WKe�WaQN.
7Ke�ra\�eQWers�WKe�e\e�as�sKowQ.

(a) Measure WKe�aQJOe�oI�iQciGeQce�aQG�reIracWioQ aQG�use�WKe�aQJOes�Wo�GeWermiQe�
WKe�reIracWiYe�iQGex�oI�WKe�waWer�iQ�WKe�WaQN. >�@

On Fig.4.1�

(b)      (i) sNeWcK a�secoQG�ray �Qo�QeeG�Wo�Graw�Wo�scaOe��Irom�WKe�IisK�Wo�WKe�e\e�
WKaW�is�reIracWeG�aW�siGe�A oI�WKe�WaQN�

(ii) sKow�WKe�posiWioQs�oI�WKe two images oI�WKe�IisK. >�@
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5. (a) ExpOaiQ��E\�wriWiQJ�aEouW�moOecuOes� Kow�WKe�air�iQsiGe�a�car�W\re�exerWs�
a�pressure�oQ�WKe�waOOs�oI�WKe�W\re. >�@

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

……………………………………………………………………………………..

(b) $� YesseO� cOoseG� E\� a� pisWoQ� coQWaiQeG� a� coQsWaQW�mass� oI� Jas.� KeepiQJ� WKe
WemperaWure�oI�WKe�Jas�coQsWaQW��weiJKWs�are�pOaceG�oQ�Wop�oI�WKe�pisWoQ�wKicK�
reGuces�WKe�YoOume�oI�WKe�Jas.

&ompOeWe�WKe�WaEOe�EeOow��usiQJ�WKe�worGs�increases� decreases or no effect 
Wo�GescriEe�WKe�cKaQJes�WKaW�KaYe�occurreG. �����������>�@

Property of the gas Change that has occurred
1umEer�oI�moOecuOes�iQ�eYer\�cm�

)reTueQc\�oI�coOOisioQs�oI�WKe�Jas�moOecuOes�
wiWK�WKe�pisWoQ

$YeraJe�NiQeWic�eQerJ\�oI�WKe�Jas�moOecuOes

Pressure�oI�WKe�Jas

6. $�OiJKW�perspex�EaOO�is�pOaceG�Qear�a�KiJKO\�posiWiYeO\�cKarJeG meWaO�Gome�iQ�a�9aQ�Ge�
*raaII�JeQeraWor.�7Ke�EaOO�swiQJs awa\� Irom� WKe�posiWiYeO\�cKarJeG�meWaO�Gome aQG�
remaiQs�sWaWioQar\�aW�posiWioQ�X.  �)iJ.��.��

�����
meWaO�Gome � �

�������������������������������������� � X
� �
� �

���������������9aQ�Ger�*raIW
JeQeraWor

Fig.  6.1

(a) ExpOaiQ�wK\�WKe�perspex�EaOO�moYes�awa\�Irom�WKe�meWaO�Gome. >�@

…………………………………………………………………………………………

…………………………………………………………………………………………
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(b) 7Ke�perspex�EaOO�Kas�a�mass�oI��.� J.

$W�WKe�iQsWaQW�wKere�WKe�EaOO�is�sWaWioQar\ aW�X� WKere�is�a�Kori]oQWaO�eOecWric�
Iorce��)E  ��.�� 1�acWiQJ�Wo�WKe�riJKW� a�WeQsioQ�T iQ�WKe�sWriQJ�aQG�WKe�weiJKW�W�
�)iJ.��.��

T

FE   0.15 N

Fig. 6.2

W

%\�usiQJ�a�scaOe�GrawiQJ��GeWermiQe�WKe�WeQsioQ�T aQG�WKe�aQJOe� WKaW�WKe�
sWriQJ�maNes�wiWK�WKe�YerWicaO.��7aNe�J� ��.���1���J� >�@
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7. (a) )iJ.��.��sKows�aQ�eOecWric�circuiW powereG�E\�a���.��9�EaWWer\�oI�QeJOiJiEOe
iQWerQaO�resisWaQce.

��������.�� �.��

E0)
����������12.0 V �������V

�.�� �������.��

��������S
   A

Fig. 7.1
'eWermiQe�WKe�ammeWer�aQG�WKe�YoOWmeWer�reaGiQJs�wKeQ�

(i) WKe�swiWcK�S� is�opeQ� >�@

(ii) WKe�swiWcK�S�  is�cOoseG. >�@

 

113



&&+<�PreOimiQar\�ExamiQaWioQ����������������������PK\sics���6ec�)our�Express� �

(b) 7Ke�same�power�source�is�Qow�coQQecWeG�Wo�a�poWeQWiaO�GiYiGer�coQsisWiQJ�oI�aQ�
/'5�aQG�a�resisWor.��)iJ.��.��.

$Q�/'5��OiJKW�emiWWiQJ�GioGe��is�aQ�input transducer wKose�resisWaQce caQ�
cKaQJe accorGiQJ�Wo�WKe amouQW�oI OiJKW�IaOOiQJ�oQ�iW.�

10 k 

                     12.0 V

                    LDR        V

       Fig. 7.2

(i) Explain the word ‘input transducer’. >�@

……………………………………………………………………………….

……………………………………………………………………………….

(ii) :KaW�is�WKe�resisWaQce oI�WKe�/'5�wKeQ�WKe�YoOWmeWer�reaGs�
�.��9" >�@
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8. $�pupiO�maNes a�simpOe�G.c�moWor�as�sKowQ�iQ�)iJ.��.��usiQJ�some�commoQ�maWeriaOs�
aQG�coQQecWeG�Wo�a��.� 9�EaWWer\.�

Fig. 8.1

7Ke�eQameOOeG�copper�wire�is�aQ�iQsuOaWeG�wire�wiWK�part of its insulation remoYeG.�
7Ke�eQGs�oI�WKe�coiO�are�pOaceG�oQ�WKe�OarJe�paper�cOip.

:KeQ�WKe�power�source�is�WurQeG�oQ��WKe�coiO�is�JiYeQ�a�slight push aQG�WKe�coiO�EeJiQs�
Wo�spin.

(a)(i) :K\�is�WKe�coiO�JiYeQ�a�slight push" >�@

………………………………………………………………………………………

(ii) ExpOaiQ�wK\�WKe�coiO�sWarWs�Wo�roWaWe�coQWiQuousO\. >�@

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

(b) ,I�a�sWroQJer�power�source�is�useG��sWaWe�iWs�eIIecW�oQ�WKe�roWaWioQ�oI�WKe�coiO. >�@

………………………………………………………………………………………..

(c) :KaW�is�WKe�purpose�oI�WKe�WKirG�maJQeW�iQsiGe�WKe�cup" >�@

………………………………………………………………………………………..
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9. )iJ.��.��sKows�WKe�sWrucWure�oI�a�WraQsIormer�wKicK�is�useG�iQ�WKe�WraQsmissioQ�oI�
eOecWricaO�power�WKrouJK�WKe�caEOes.

Fig. 9.1 Table 1

$Q�eQJiQeer�is�assiJQeG�Wo�EuiOG�a�sWep�GowQ�WraQsIormer�Ior�sWeppiQJ�GowQ�WKe�YoOWaJe�
Irom��.��N9�Wo�����9�iQ�WKe�suEsWaWioQ�oI�a�KousiQJ�esWaWe.�+e�Kas�WKe�cKoice�oI�usiQJ�
Iour�W\pes�oI�coiOs�wiWK�GiIIereQW�QumEer�oI�WurQs�as�sKowQ�iQ�7aEOe���aEoYe.

(a) %aseG�oQ�7aEOe����seOecW� WKe�mosW�suiWaEOe�pair�oI�coiOs� Ior�maNiQJ� WKe�primar\�coiO�
aQG�secoQGar\�coiO�oI�WKe�WraQsIormer.�ExpOaiQ�\our�cKoice. >�@
…………….…………………………………………………………………………………..

………………………………………………………………………………………………...

…………………………………………………………………………………………………

(b) $ssume�WKaW�WKe�WraQsIormer�is������eIIicieQW�aQG�WKe�power�ouWpuW�is����N:��
GeWermiQe�WKe�curreQW�IOowiQJ�iQ�WKe�primar\�coiO. >�@

(c) 6WaWe�aQG�expOaiQ�one IeaWure�WKaW�caQ�improYe�WKe�eIIicieQc\�oI�WKis�WraQsIormer.�>�@
…………….…………………………………………………………………………………..

………………………………………………………………………………………………...

…………………………………………………………………………………………………

�END OF SECTION A-
  

  

&oiO 1umEer�oI�WurQs
- ��
K ���
/ �����
0 �����
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Section B > 30 marks @

$Qswer�aOO�WKe�TuesWioQs�Irom�WKis�secWioQ.�4uesWioQ����Kas�a�cKoice�oI�secWioQ�Wo�aQswer.

            10. Fig. 10.1 sKows�WKe�K\GrauOic�EraNiQJ�s\sWem�Ior�a�car�Irom�WKe�EraNe�peGaO�Wo�WKe�
EraNiQJ�Giscs�oI�WKe�wKeeO.

����

$�Iorce�is�appOieG�GowQwarGs�oQ�WKe�EraNe�peGaO�iQ�orGer�Wo sOow�GowQ�WKe�wKeeOs�oI�
WKe�car.

�������������������(a) 8siQJ�Fig. 10.1��expOaiQ�cOearO\�Kow�a�Iorce�appOieG�oQ�WKe�EraNe�peGaO�caQ�sOow�
GowQ�a�moYiQJ�car. ���������������������>�@

…………………………………………………………………………………………………....

….…………………………………………………………………………………………………

.……………………………………………………………………………………………………

.……………………………………………………………………………………………………

(b) 7Ke� surIace� area� oI� pisWoQ� P iQ� coQWacW� wiWK� WKe� EraNe� IOuiG� aW� WKe� masWer�
c\OiQGer�is �.��x������ m� aQG�WKe�area�oI�pisWoQ�Q oI�WKe�sOaYe�c\OiQGer�is�
�.��x������ m�.

(i) ExpOaiQ�wK\�WKe�area�oI�pisWoQ�P Kas�Wo�Ee�smaOOer�WKaQ�pisWoQ�Q.�����>�@
���������

……………………………………………………………………………………

����������������������…….………………………………………………………………………………

PisWoQ�Q

Fig 10.1
PisWoQ�P
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(ii) )iQG�WKe�Iorce�exerWeG�oQ�PisWoQ�Q wKeQ�a�Iorce�oI�����1�is�exerWeG�oQ�
WKe�EraNe�peGaO. ���������>�@

(iii) ,I�pisWoQ�P moYes�GowQ�E\���cm�wKeQ�WKe�EraNe�peGaO�is�GepresseG��
caOcuOaWe WKe�GisWaQce�moYeG�E\�pisWoQ�Q. �������������������>�@

(c) ,Q� orGer� Wo� eQsure� WKaW� WKe� EraNiQJ� s\sWem� IuQcWioQs� properO\�� air� caQQoW� Ee�
WrappeG� iQ� WKe�EraNe� IOuiG.�ExpOaiQ� cOearO\� Kow� WrappeG�air� iQ� WKe�EraNiQJ� IOuiG�
caQ�aIIecW�WKe�perIormaQce�oI�WKe�K\GrauOic�EraNiQJ�s\sWem. ������������������>�@

……………………………………………………………………………………………

……………………………………………………………………………………………

(d) :KeQ�WKe�roaG�is�weW��a�suGGeQ�KarG�EraNiQJ�wKeQ�WKe�car�is�moYiQJ�aW�a�KiJK�
speeG�caQ�cause�WKe�wKeeOs�Wo�sWop�roWaWiQJ�iQsWaQWO\�aQG�WKe�car�wiOO�sNiG��sOiGe
uQcoQWroOOaEO\�.��

(i) ExpOaiQ�wK\�a�IasW�moYiQJ�car�sNiGs�oQ�WKe�weW�roaG�wKeQ�WKe�EraNe�is�
suGGeQO\�presseG�Yer\�KarG�aQG�WKe�wKeeOs�sWop�roWaWiQJ. ��������>�@

……………………………………………………………………………………

..………………………………………………………………………………….

……………………………………………………………………………………

(ii) 7o�reGuce�WKe�possiEiOiW\�oI�a�car�sNiGGiQJ�oQ�a�weW�surIace��WKe�wKeeOs�oI�
WKe�car�KaYe�speciaOO\�GesiJQeG� WKreaGs�as�sKowQ� iQ Fig.10.2.�6uJJesW�
Kow WKese WKreaGs�are�aEOe�Wo�reGuce�WKe�cKaQces�oI�WKe�car�sNiGGiQJ�oQ�
a�weW�surIace. �������>�@

�����������������������������������………..…………………………………………………………………………………

�����������������������������������……………………………………………………………………….………………....

7\re�WKreaGs Fig. 10.2
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11. (a) ��NJ�oI�pure�suEsWaQce�X was�KeaWeG�uQiIormO\�Irom�iWs�soOiG�sWaWe�uQWiO�iW�reacKes�
WKe�Jaseous�sWaWe.�7Ke�WemperaWure�oI�X was�WaNeQ�iQ�iQWerYaOs�oI��.��miQuWes�aQG
are�WaEuOaWeG�as�sKowQ�iQ�Fig.11.1.�$ssume�WKaW�WKe�KeaW�suppOieG�was�coQsWaQW�
aQG�Qo�KeaW�was�OosW�GuriQJ�WKe�KeaWiQJ�process.

0eOWiQJ�poiQW�oI�pure�X  ���.���&
%oiOiQJ�poiQW�oI�pure�X  ���.���&
7ime�wKeQ�X EeJaQ�meOWiQJ� ��.��miQuWes
7ime�WaNeQ�Ior�aOO�oI�soOiG�X Wo�meOW� ��.��miQuWes
7ime�wKeQ�X EeJaQ�EoiOiQJ� ���.��miQuWes
6peciIic�OaWeQW�KeaW�oI�Yapori]aWioQ�oI�X  ���.��N-�NJ�
Power� �����:

(i) %\�aQaO\]iQJ�WKe�GaWa�oEWaiQeG�aQG�usiQJ�WKe�JiYeQ�iQIormaWioQ��pOoW�WKe�KeaWiQJ�
curYe�oI�pure�suEsWaQce�X iQ�WKe�JriG�OiQes�proYiGeG. �����������>�@

(ii) &aOcuOaWe�WKe�speciIic�KeaW�capaciW\�oI�WKe�soOiG�X. >�@

Time
/ min

Temperature
/ �C

�.� ��.�
�.� ��.�
��.� ��.�
��.� ��.�
��.� ��.�
��.� ��.�

Fig. 11.1

�.�

��.�

7emperaWure����&

7ime���miQ
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(b) Fig. 11.2 EeOow�sKows�WKe�cooOiQJ�curYe�JrapKs�oI�Wwo�pure�OiTuiGs� Y aQG Z� oI�WKe�
same�mass.

(i) :KicK�suEsWaQce��Y or�Z��Kas�a�Oower�meOWiQJ�poiQW" �����������>�@
�����������
……………………………………………………………………………………………

(ii) :KicK�suEsWaQce��Y or�Z� Kas�a�JreaWer�speciIic�KeaW�capaciW\�iQ�WKe�OiTuiG�
sWaWe"�ExpOaiQ�\our�aQswer�cOearO\. >�@
����������
……………………………………………………………………………………………

……………………………………………………………………………………………

(iii) :KicK�suEsWaQce��Y or�Z� Kas�a�JreaWer�speciIic�OaWeQW�KeaW�oI�IusioQ"�ExpOaiQ�
\our�aQswer�cOearO\. >�@

…………………………..………………………………………………………………

……………………………………………………………………………………………………

Fig. 11.2

T1
<

=

7emperaWure�

7ime�
�
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EITHER

       12A.(a) Fig. 12.1 sKows�aQ�oEMecW�AB Qear�a�WKiQ�coQYerJiQJ� OeQs.�7Ke�priQcipaO�Ioci�oI���
WKe�OeQs�are�aW�F aQG�F’

(i) %\�meaQs�oI�aQ�accuraWe�GrawiQJ� Graw�ra\s�Wo�IiQG�WKe�posiWioQs�oI�WKe�
imaJes�oI�WKe�poiQWs�A aQG B. >�@

(ii) ,I�oEMecW�AB is�ErouJKW�cOoser�aQG�cOoser�Wo�WKe�coQYerJiQJ�OeQs�uQWiO�a�GisWaQce�
Oess WKaQ� oQe� IocaO� OeQJWK�� GescriEe� cOearO\� WKe� cKaQJes� Wo� WKe� imaJe oI�AB.

��������������������������������>�@�

……………………………………………………………………………………………

………………………………………………………………………………………….

(b) Fig. 12.2 sKows� a� scaOeG� GrawiQJ� oI� aQ� oEMecW� PQ aQG� iWs� imaJe� P’Q’ aIWer�
passiQJ�WKrouJK�a�WKiQ�coQYerJiQJ�OeQs.�%\�OocaWiQJ�WKe�posiWioQ�oI�WKe�coQYerJiQJ�
OeQs� aQG� GrawiQJ� ra\s� oQ� WKe� GiaJram�� IiQG� WKe� IocaO� OeQJWK� oI� WKe� coQYerJiQJ�
OeQs. >�@

Focal length = ………………………..

Fig. 12.1

P

Q

P’

Q’

Fig. 12.2
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(c) /iJKW�ra\s�passiQJ�iQWo�aQ�e\eEaOO�uQGerJo�Wwo�reIracWioQs��oQce�as�WKe\�pass�WKrouJK�
WKe�corQea�aQG�aQoWKer�as�WKe\�pass�WKrouJK�WKe�OeQs�oI�WKe�e\e.�Fig.12.3 sKows�Kow�
OiJKW�ra\s�pass�WKrouJK�WKe�e\eEaOO�aQG�WKe�imaJe�oI�aQ�oEMecW�is�IormeG�aW�WKe�EacN�oI�
WKe�e\e��reWiQa��Ior�aQ�iQGiYiGuaO�wiWK�perIecW�e\esiJKW.�)or�a�sKorW�siJKWeG�persoQ��WKe�
imaJe�oI�a�GisWaQW�oEMecW�is�IormeG�iQ�IroQW�oI�WKe�reWiQa.

(i) 2Qe� wa\� Wo� correcW� sKorW�siJKWeGQess� is� Wo� use� a� pair� oI� specWacOes. :KicK�
W\pe� oI� specWacOe� OeQs� �coQYerJiQJ� or� GiYerJiQJ�� wouOG� Ee� suiWaEOe� Wo� correcW�
sKorW�siJKWeGQess"�ExpOaiQ�\our�aQswer�cOearO\.� >�@

…………………………………………………………………………………………….

….…………………………………………………………………………………………

………………………………………………………………………………………….…

(ii) $QoWKer�meWKoG�Wo�correcW�sKorW�sightedness is by performing a ‘lasik surgery’ 
wKicK�remoYes�a�smaOO�porWioQ�oI�Wissue�iQ�WKe�corQea�Wo�maNe�WKe�corQea�Oess�
rouQGeG.�6uJJesW�Kow�WKe�Oess�rouQGeG�corQea�iQ front of the eye’s lens can 
KeOp�Wo�correcW�sKorW�siJKWeGQess. �������������������������������>�@

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

Fig. 12.3
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OR

12B. (a) Fig. 12.4 sKows�a�soOeQoiG�wiWK�aQ�aOWerQaWiQJ�curreQW��a.c��suppO\�coiOeG�arouQG�a�
soIW� iroQ�core.�$Q�aOumiQium�riQJ� is�pOaceG�WKrouJK�WKe�soIW� iroQ�aQG�resWs�oQ� WKe�
solenoid. When the a.c supply is turned on, the ring ‘floats’ above the solenoid as 
sKowQ�iQ�Fig. 12.5.

(i) Explain clearly why the aluminium ring ‘floats’ when the a.c supply is WurQeG�oQ.
����������������������������������>�@

…………………………………………………………………………………………....

.……………………………………………………………………………………………

.……………………………………………………………………………………………

.……………………………………………………………………………………………

.……………………………………………………………………………………………

….…………………………………………………………………………………………

(ii) ,I�WKe�a.c�suppO\�is�Qow�repOaceG�E\�a�G.c�suppO\��wKaW�wiOO�Ee�oEserYeG�
aIWer�WKe�suppO\�is�WurQeG�oQ" >�@

……………………………………………………………………………………………

……………………………………………………………………………………………

6oIW�iroQ�core

$OumiQium�riQJ

Fig. 12.4
Fig. 12.5
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(iii) 7Ke�soOeQoiG�Kas�aQ�a.c�suppO\�EuW�WKe�aOumiQium�riQJ�is�repOaceG�wiWK�
a ‘C’�sKapeG�riQJ�iQsWeaG�as�sKowQ�iQ�Fig. 12.6. :KeQ�WKe�suppO\�is�
WurQeG�oQ��WKe�&�shaped ring does not ‘float’ upwards but continued to 
remaiQ�aW�resW�oQ�WKe�soOeQoiG�iQsWeaG.�ExpOaiQ�WKe�reasoQ�wK\�WKis�
KappeQs. >�@

…………………………………………………………………………………………....

.……………………………………………………………………………………………

.……………………………………………………………………………………………

�����������…………………………………………………………………………………………….

…………………………………………………………………………………………….

(b) Fig.12.7 sKows�a�simpOe�a.c�JeQeraWor�wKicK�Kas�a�IreTueQc\�oI����+]�aQG�
peaN�YoOWaJe����9.

Fig. 12.7

Fig. 12.6
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(i) 6NeWcK�WKe�JrapK�oI�WKe�YoOWaJe�proGuceG�aJaiQsW�Wime�Ior�Wwo�compOeWe�c\cOes�
EeOow.�7aNe�WKe�posiWioQ�oI�WKe�coiO�Wo�Ee�WKaW�iQ�Fig. 12.7 wKeQ�Wime� ���s.

>�@

(ii) ,I�WKe�speeG�oI�roWaWioQ�is�reduced by ó�Wimes�WKe�oriJiQaO�speeG��sNeWcK�WKe�
Qew�JrapK�oI�WKe�YoOWaJe�proGuceG�oQ�WKe�same�axis�aEoYe.�/aEeO�WKis�Qew�
JrapK�wiWK�(ii). >�@

(iii) ExpOaiQ�cOearO\�WKe�GiIIereQces�EeWweeQ�WKe�JrapK�Ior�b(i) aQG�b(ii). >�@

…………………………………………………………………………………………....

.……………………………………………………………………………………………

.……………………………………………………………………………………………

��End of Section B—
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CCHY 2018 Pure Physics Prelim Exam Mark Scheme

Paper 1

� D � C �� C �� D �� D �� D �� A �� A
� B � C �� B �� A �� B �� D �� B �� A
� C � B �� A �� C �� B �� C �� B �� A
� C � D �� D �� B �� C �� C �� A �� C
� B �� B �� C �� D �� D �� B �� A �� C

Paper 2 
Note: 1 mark will be deducted for not expressing numerical value to 2/3 sig. fig on 1 
occasion. 2 marks to be deducted for more than 1 occasion.
50% mark for each part of qn will be deducted for missing or wrong “unit”.

Section A
Qn no. Suggested Solution Marks
��a��i� 7Ke�car�WraYeOOeG�aW�coQsWaQW�speeG�aW����m�s��Irom�W� ���Wo����s�

WKeQ�GeceOeraWes�uQiIormO\�Wo�sWop�Irom�W� ����s�Wo����s�
aQG�remaiQ�sWaWioQar\���aW�resW�Ior�a�IurWKer����s��
,W�reYerses���cKaQJe�GirecWioQ�aQG�acceOeraWes�uQiIormO\

�

�

�ii� EiWKer��E\�JrapKicaO�meWKoG
5eWarGaWioQ��r�� �JraGieQW�� ������������� ��.��ms��
2r����usiQJ�IormuOa

a� ���Y�– u����W� �����– ��������� �� �.��ms��
or���r� ��.��ms��

�1o�marN�awarGeG�iI�worNiQJ�is�QoW�sKowQ�

�

�E� 7oWaO�GispOacemeQW�
 �GisWaQce�moYeG�GuriQJ�WKe�IirsW����s�� GisWaQce�moYeG�GuriQJ�W ����
���s  ��ò������������x������ ^�ò�x����x���`�
 ������m

�

�
�c� s / m

����
���� B

��
��� ���� ���� ����� �W�s�

6Kow�a�constant slope Ior�IirsW����s�up�Wo������m�
a reducing gradient Ior�WKe�QexW��� s�Wo������m�
a horizontal line graph EeWweeQ�W� ����– ���s�aW������m
aQ��iQcreasiQJ�aQG�GecreasiQJ��curve Ior�sKowiQJ�WKe�OasW����s

1 mark will be deducted for not stating / labeling the axes.

�

�

occasion. 2 marks to be deducted for more than 1 occasion.
50% mark for each part of qn will be deducted for missing or wrong “unit”.

Section A
Qn no. Suggested Solution Marks
��a��i� 7Ke�car�WraYeOOeG�aW�coQsWaQW�speeG�aW����m�s��Irom�W� ��� WoWo ����s�

WKeQ�GeceOeraWes�uQiIormO\�Wo�sWop�Irom�W� ����s�Wo����� ss�
aQG�remaiQ�sWaWioQar\���aW�resW�Ior�a�IurWKer����s��
,W�reYerses���cKaQJe�GirecWioQ�aQG�acceOeraWes uuuuQiQiQiQiQiQiQQiQiQiiiiQiiiQQQQiiiiiQiIIIoIoIoIIoIoIoIoIIoIoIoIoIoIooIoIoIoIooooIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIoIooIoooIoIoIooIoIoooIoIoIoIoIoIooIooIoIooooIoooIoIIIIoooIooIIoIoIoooIIoIooIIIoIoIIoIIIooIIIoooIIooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrmOmOmOmOmOmmOOmmmmOmOmmmOmmOmOmOmOmmmmOmmmmOmOmOmmOmmmOmOmOmmOmOmOmOmOmOmOmOmmmOmOmmOmOmOmmmmmmmmOmOmOmOmOmmOmOmOmOmOmOmmmmOmmOmmOmOmOmmmmOmmmOmmOmmmmmmmmmmmmOmmmmmmmmmmmmmmmmmmmOmmmmmmmmmmOmmmmmmmmOOO\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

�

�

�ii� EiWKer��E\�JrapKicaO�meWKoG
5eWarGaWioQ��r�� �JraGieQW�� ������������� ������.� �������������������������������������������������������������������������������������������������������������������������� msmsmsmsmsmsmmsmsmmsmsmsmsmsmsmsmsmsmsmsmmsmsmmsmsmsmsmsmsmsmsmsssmsssmsmsmmsmmsmssmsmsmsmsmsmmmsmsmsmsmssmsmmsmsmsmmmsmsmsmsmmmmmmmmmmsmmmmmmmmmmmmmsmssmmmmsmmmmmmmmsm ����������������������������������������������������������������������������������������

2r����usiQJ�IormuOa
a� ���Y – u����W� �����– ��������� �� �.��ms��

or���r� ��.��ms��
�1o�marN�awarGeG�iI�worNiQJ�is�QoW�sKowQ�

�

�E� 7oWaO�GispOacemeQW
 �GisWaQce�moYeG�GuriQJ�WKe�IirsW�W�����s�� GisWsWaQaQcece mmoYo eG�GuriQJ W ����
���s  ��ò������������x���� � ^̂ òò x�x ��� xx ���`�`��
 ������m

�

�
�c� s / m

�������
���� BB

�
��� �� ��� ���� W�s

6KKowo a�constant slope Ior�IirsW����s�up�Wo������m�
a reducing gradient Ior�WKe�QexW �� s�Wo������m�
a horizontal line graph EeWweeQ W  �� �� s aW ���� m

�

�
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�

��a�
Let the spring balance reading (or tension) be T
To balance about (pivot) P, 1eW�momeQW�aEouW�P� ��
7oWaO�aQWicOocNwise�momeQW� �7oWaO�cOocNwise�momeQW�

7�x����  �����x�����������x�������
7  ���7.0 N

�
�

�E� Either�  
/eW�WKe�reacWioQ�Iorce�aW�WKe�piYoW�Ee�5.
6iQce�QeW�Iorce�� �������QoW�moYiQJ���aW�EaOaQce�
+eQce�����7oWaO�upwarG�Iorce� �7oWaO�GowQwarG�Iorce

7���5�  ������
����5  ���
5  3.0 N

'irecWioQ�oI�5�is��YerWicaOO\��upward

OR � using POM and take moment about the spring position

�
�

�c� 0aJQiWuGe��si]e��oI�WKe�spriQJ�EaOaQce�reaGiQJ�decreases

7Ke�WoWaO�cOocNwise�momeQW�Kas�GecreaseG as�WKe�cOocNwise�momeQW�
E\�WKe���1�weiJKW�aEouW�P�Kas�GecreaseG�wiWK�WKe�reGucWioQ�iQ�WKe�
�perpeQGicuOar��GisWaQce.
7o�maiQWaiQ�eTuiOiErium��WKe�aQWicOocNwise�momeQW�E\�spriQJ�musW�aOso
Gecrease�proporWioQaWeO\.
$s�momeQW� �Iorce�x�perpeQGicuOar�GisWaQce��aQG�WKe�GisWaQce�is�
coQsWaQW���WKe�spriQJ�Iorce�musW�Gecrease�Wo�compeQsaWe�WKe�reGucWioQ�
iQ�WKe�momeQW.

�

�

��a� 7oWaO�eQerJ\�is�aOwa\s�coQserYeG��remaiQ�uQcKaQJeG��EQerJ\�caQQoW�
Ee�creaWeG�or�GesWro\eG��7Ke\�caQ�oQO\�Ee�coQYerWeG�Irom�oQe�Iorm�Wo�
oWKer�Iorm�s�

�

�E� NiQeWic�aQG�JraYiWaWioQaO�poWeQWiaO�eQerJ\� �
�c� Ep� �mJK�  ��.��x����x����

 ��65 - �
�G� $ssume�Qo�eQerJ\�is�Ooss�aQG�WoWaO�eQerJ\�is�coQserYeG��

EP��aW�&����:IricWioQ  �WoWaO�eQerJ\�aW�$��PE���KE���
��������.��� �ò���.����Y��������.��x����x��.���

Y�  12.4 m/s

OR
EK �aW�$��� �:orN�GoQe�aJaiQsW�IricWioQ���Ep�JaiQ
ò���.��Y��  ���.������.��x����x�^���– �.�`����

Y�  12.4 m/s

�

�

�e� 7Kere�is�QeJOiJiEOe�Ooss�oI�eQerJ\ Gue�Wo�souQG�KeaW�eQerJ\��oQ�Ease� �

��a� 8siQJ�WKe�PriQcipOe�oI�5eYersiEiOiW\�oI�/iJKW
By measurement

� J �
+eQce�����7oWaO�upwarG�Iorce� �7oWaO�GowQwarG�Iorce

7���5�  ������
����5  ���
5  3.0 N

'irecWioQ�oI�5�is��YerWicaOO\��upward

OR � using POM and take moment about the springng ppoosititiion

�
�

�c� 0aJQiWuGe��si]e��oI�WKe�spriQJ�EaOaQce�reaGiQJJ�dedededeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeecrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrccrcrcrccrcccccrrcrccrccrcrcrcrccrcrcrcccccrrcrrrrccccrcrcrrcrcrccrccrrcrccrcrcrrrrcrrcrcrrccrrrrccrrrrrcrcrrccrrrcrrrcrcrrrrrcrrrcrrrccrrrrcrrcccccccccccccccccrreaeaeeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaaaeaeaeaeeaeaeaeeaeaeaeaaeaeaeeaeaeaeaeaeeaaaeaaeaeaeaeaeaeaeaeaeaeeaeaaeaaeaeaeaeaeeaaeaeaaaeaeaeaeaeaaeaeaeaaaeeeaeaaeaaaeaaeaeaeaeaaaeaeaaeaeaeeeeaeeeeaeeeeeeeeeaeeaeeaeaaaaaaeeaaaaseseseseseseseseseseseseseseseseseseseseseesesssseseeseseseseseseeseseseseesesesesesessesesesesseseseeseseesesssseseeeseseseseseseesessesessesseseseeesssseseeeesssessssseeesessseesesesesesseseesesesssesseeeeesssssseeeseseessssseeeeeeseeeesseeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

7Ke�WoWaO�cOocNwise�momeQW�Kas GecreaseG assss WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKeKeeKeKeKeKeKeKeKKeKeKeKeKeKeKeKeeKeKeKeKeeeKeKeKeKeKeKeKeKeKeKKKeKKeKeKeKeKeKeKeKeKeKeKKeKeKeeKeKeKeKeeKeKeKeKeKKeKKKKeKKKKKeKeKeeKeKKeKeKKeKKKKKKeKeKeKKKKKKKKeeKeeKeKKKeKeKKeKeeKKeeeeeeKeeeeKeeeeKeeeeeeeeeeeeKeeeeeeKee cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccOoOoOoOooOoOooOoOoOoOoooOoOoOoOoOoOoOoOooooOooOoooooooooOoOooOoOoOooOooOooOooOOoOoOooOoOoOOOoOoOooOOoOOOOoOoOoOOOoOoOoOoOoOOoooooooooooooooooOoooooOooOOOoooooOoooooOoooooooooooooooooooooOooooccNcNccNcNcNcNccNccNcNcNcNccNcNcNcNcNcNcNcNcNcNcNcNcNccNccNcNcNcccccNccccNccNcNcccccNccccccNNcccc wwisesesese mmmmomeQeQeQeQWWW�W�
E\�WKe���1�weiJKW�aEouW�P�Kas�GecreaseG�wiWK�WKe rreGeGeGeGGeeeGeGeGGeGeGeGGeGeeGeGGeGeeGGGeGeeeee ucWiooQQQ�iQQQQ�WKe�
�perpeQGicuOar��GisWaQce.
7o�maiQWaiQ�eTuiOiErium��WKe�aQWicOocNwise�momem QW�E\�spriQJQJ mmusW�aOso
Gecrease�proporWioQaWeO\.
$s�momeQW� �Iorce�x�perpeQQGiGicuc Oaar�GiG sWaQce ��aQaQGG WKWKe�GisWaQce�is�
coQsWaQW���WKe�spriQJ Iorce�mumusW GGececrer asee WoWo�cocompmpeQeQsaWe�WKe�reGucWioQ�
iQ�WKe�momo eQW.

�

�

��a� 7oWaO�eQerJ\�is�aOwa\s�coQseserYrYeGeG ��reremamaiQiQ uuQcQ KaQJeG��EQerJ\�caQQoW�
Ee�creaWeG�or�GesWro\eG��7KeKe\�\ cacaQ�oQoQO\O\�Ee�coQYerWeG�Irom�oQe�Iorm�Wo�
oWKer�Iorm�s��

�

�E� NiQeWic�aQQGG JrJraYYiWiWaWioQaQaOO popoWeWeQWQWiaiaO�eQerJ\� �
�c� Ep� �mJKK�  ��..����x�x ���� xx ����

 ��65 - �
�G� $ssumeme QQo�o�eQeQererJ\J\ iiss Ooss�aQG�WoWaO�eQerJ\�is�coQserYeG�

EP��aWaW &&��� �� ::IriIr cWicW oQ  �WoWaO�eQerJ\�aW�$��PE���KE���
���������.�.���  òò ��.�� �Y��������.��x����x��.���

Y�  12.4 m/s

OR

�

�
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�

i���iQ�air�� ���� r��iQ�waWer�� ���� � �� �

QwaWer  �siQ�i���siQ�r� �siQ������siQ���� �1.31 �or�EeWweeQ��.���Wo��.���

�

�

�E��i�

���

���

�QG reIracWeG�ra\

siGe�A

I1 and I2 are�WKe�IirsW�aQG�secoQG�imaJes�oI�WKe�IisK
6Kow�correcW��QG reIracWeG�ra\�Irom�siGe�$�Wo�e\e �

�ii� sKow�correcW�posiWioQs�oI�WKe���imaJes��I1 and I2 �
��a� air�moOecuOes�moYiQJ�raQGomO\�aQG�EomEarGiQJ���coOOiGiQJ�wiWK WKe�

�W\re��waOOs�aQG�reEouQGiQJ�oII.
exerW�a�Iorce�oQ�WKe�uQiW�area of wall’s surface.
7Kis�proGuces�a�pressure��as�pressure�is�Iorce�per�uQiW�area��

�

�

�E� Increase � increases� no effect � increases
$OO����are�correcW

�

��a� perspex�EaOO�Kas�EeeQ�cKarJeG�wiWK�iQGuceG�posiWiYe�cKarJes�oQ�iWs�
surIace�aWoms�Qear�Wo�WKe�9aQ�Ge�*raaII�JeQeraWor�
$s�like charges repel��WKe�����cKarJeG�EaOO�wiOO�Ee�repeOOeG�oII�E\�WKe�
����cKarJeG�meWaO�Gome.

�
�

,�

,�

QwaWer  �siQ�i���siQ�r� �siQ������siQ���� 1.31 �or�EeWweeQ��.���Wo��.��� �

E��i�

���

���

�QG reIracWeG�ra\

siGe�e�AA

II11 anand d II22 ara e�WKe�IirsW�aQG�secoQG�imaJes�oI�WKe�IisK
6Kow correcW ��QGQG rereIrIracacWeWeGG ra\�Irom�siGe�$�Wo�e\e �

ii� sKow ccororrerecWcW ppososiWiWioioQsQs�oI�WKe���imaJes� I1 and I2 �
��a� air�mooOeOecucuOeOess momoYiiQJ�raQGomO\�aQG�EomEarGiQJ���coOOiGiQJ�wiWK WKe�

�W\re��waOaOOsOs aaQGQG�reEouQGiQJ oII.
exerW�a�Iorcrce�e oQ�WKe�uQiW�area of wall’s surface.
7Kis�proGuces�a�pressure��as�pressure�is�Iorce�per�uQiW�area�

�

�

,�

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,����������������������������������������������������������������������������
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�

�E� ��J��Kas�a�weiJKW��:��oI���x��.��� ��.���1

6caOe���������cm�Wo��.���1��or�Oess���

FE   0.15 N

W   0.05 N

T

FE aQG�W are�correcWO\�sKowQ��EoWK�maJQiWuGe�aQG�GirecWioQ�

&orrecW�triangle sKowQ �or�paraOOeOoJram�sKowiQJ�WKe�
resultant oI�)�aQG�:�

&orrecW�7�aQG� YaOues����7� ���.���1����  ���� �

(Deduct 1 mark each for not expressing T to 2 or 3 sf / not 
labeling the forces on the scale drawing/ not indicating the 
direction of the force(s)

�

�

�

�

��a��i� 6�opeQ��YoOWmeWer�reaGiQJ�is�0 as�WKere�is�Qo�curreQW.
&omEiQeG�resisWaQce� ������� ����

,� �9���5�� ���������� ��.��$
$mmeWer�reaGs�1.2 A

�

�
�ii� 6�cOoseG��comEiQeG�resisWaQce� �����^���x����������� ���`�� ���

,� �9���5�� �������� ��.��$
$mmeWer�Qow�reaGs��.5 A

p.G�across���  �,5� ��.��x��� ��.��9
KeQce��p.G�across�paraOOeO�QeWworN� ����– �� ���9
&urreQW�WKrouJK���  �9���5� �������� �ò�$
P.G�across���  �,5� �ò�x��� ��.��9
9oOWmeWer�Qow�reaGs�4.5 V

�

�
�E��i� $�GeYice�WKaW�coQYerWs�oWKer�Iorm�oI�eQerJ\�s��Wo�eOecWricaO�eQerJ\. �

�ii� 8siQJ�poWeQWiaO�GiYiGer�
$s�p.G� 5����aW�coQsWaQW�,
KeQce� 5/'5 �����N ��� ���9������9�

5/'5  2.0 k �

W   0.05 N

T

FE aQG W are�correcWO\�sKowQ��EoWK�maJQiWuGuGuGuGGGGGGGGGGGeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeee�eeeeeeeeeeeeeee�ee�eeee�eeeeeee�eeeeeeeeee�eeeeeeeeeeeee aaQaQaQaQaQaQaQaQaQaQaQQaQaQaQaQaQaQaQQaQaQaQQaQaQaQaQaQQaaQaQQQaQaQaQQaQQQQQaQaQaQaQaQQaQaQaaaaQaQQaQaQaaaaQQQQQQQQQaQaQaaaQQQQaaaaQQQaaQQQQaQaaQQQQQQQQQQaQQaQQGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG GiGiGiGiGGGGGGGGGGGG recWiooooQQQQ�

&orrecW�triangle sKowQ �or�paraOOeOoJoJoJoJoJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJrarararararararaararararaaaraararararararraararaaraaaaaaaaararraaaaarraraaaaarraaraaraaraarrarrrraarrrrarrarrrarararrarararraaaraaaaaaaaaammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm sKsKsKsKssKsKsKsKsKKsKsKsKsKsKsKsKssKsKsKsKsKsKsKsKssKsKsKssKsKsKsKsKsKKsKsKsKsKsKsKsKsKKsKsKsKsKsKsKsKsKsKsKKKsKsKsKsKsKsKsKKsKsKsKsKsKsKKKKsKsKssKsKKKKsKKKsKsKKKKsKsKKsKsKssKsKsKsKsKKsKKsKKKsKsKKsKKKsKsKsKKKKssKKKKKsKsKsKsssssKKKKKKsKssKssKsKKKKKKKsKsssKKsKKsKKKsssss owowowowowowowowowowowowowowwwwwowowowowowowowowowowoowwwowowowowowowowwowowowowowowoowowowowwowowoowowoowwowowooooowowwowowowoooowwwowowooowwwwowowowooowowowooowwwowooooowwooooowwowwooooooowwoowwwowowowooowwwoooooowwowwwwooooowwwwowwowowwowowoowowwwwwwwwwwo iQiQiQiQQiQiQQiQiQiQiQiQQiQiQiQiQiQQiQiQiQiQiQQiQiQiiQiQiQiQiQiQiQiQiQiiiiQQiQQiiQiiiQiQiQiiiiQQiiiiiQiQQiQQQQQQQQQQQQQQQQiQiQiQQQQQQQQQQiQQiiQQQQQQQQQQQQiQQiiQiiiiiiQiii JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ WKWKWKWKee�e�e�
resultant oI�)�aQG�:�

&orrecW�7�aQG� YaOues����7� ���.���1����  ���� �

(Deduct 1 mark each fofor r noot exe pressingng TT tto o 2 or 3 sf / not 
labeling the forces on tthe sscacalel  drarawiwingng/ / nonott inindicating the 
diirer ction of the force(ss))ff

�

�

�

��a��i� 6�opeQ��YoOWmeWer�reaGiQJ�isis�00 asas WWKeKerere iis�s QoQo�curreQW.
&omEiQeG�resisWaQce� ��������   ��� �

,,   9�9���� 5�� ���� ��� �����  ��.� $
$m$mmeWeer�r rereaGaGs�s 1.1.2 2 A

�

�
�ii� 6�cOoseG��cocomEiQQeGeG rresesisisWaWaQcQ e� �����^���x����������� ���`�� ��

,�  9�9 ����5�5�   �������� ��.��$
$m$mmemeWeWer�Qow�reaGs �.5 A

p.G�acroossss ���  �,5� ��.��x��� ��.� 9
KeQce��p.GG�across�paraOOeO�QeWworN� ����– �� ���9
&urreQW�WKrouJK��  �9���5� �������� ò�$
P G � ,5 ò � � � 9

�

 

130



�

Alternatively
OeW���x� �5/'5
x����x������� �������
�x�� �x�����
�x�� � ���
x�� � �2.0 k

��a��i� 7o�oYercome iQerWia oI�WKe�coiO�so�WKaW�iW�caQ�sWarW�Wo�WurQ���eQaEOe�WKe�
coQGucWiQJ��eQameOeG��parW�oI�WKe�wire�Wo�Ee�iQ�coQWacW�wiWK�paper�cOip�
Wo�aOOow�curreQW�Wo�pass�iQWo�WKe�coiO.

�

�ii� :KeQ�eOecWric�curreQW�IOows�iQWo�WKe�coiO�Yia�WKe�paper�cOip�sa\�Irom�
riJKW�Wo�OeIW���assume�WKe�coiO�is�YerWicaO��as�sKowQ�iQ�WKe�GiaJram�

Explanation of the force set up 
iW�seWs�up�a�maJQeWic�IieOG�aW�WKe�EoWWom�coiO�wKicK
iQWeracW�wiWK�WKe�maJQeWic�IieOG�oI�WKe�permaQeQW�maJQeWs�
EeOow��wiWK�a�QorWK�poOe�up�

7Ke�QeW�resuOWaQW�IieOG�proGuces�a�Iorce pusKiQJ�WKe�
bottom coil (using Fleming’s LHR) near the bottom tape 
wKicK�WurQs�WKe�coiO.�
7Kis�causes�WKe�coQGucWiQJ�eQameOeG�copper�wire�Wo�
roWaWe.

�$OWerQaWiYeO\��wKeQ�WKe�coiO�is�sOiJKWO\�GispOaceG�Wo�oQe�
siGe��WKe�curreQW�proGuces�a�maJQeWic�poOe�iQ�WKe�coiO�
wKicK�wiOO�cause�WKe�coiO�Wo�WurQ�as�iW�is�repeO�E\�WKe�
maJQeW�poOe.�,I�iW�is�aWWracWeG��WKe�coiO�wiOO�QoW�WurQ�aQG�
\ou�KaYe�Wo�GispOace�coiO�oQ�WKe�oWKer�siGe�

Explanation for continuous rotation 

1o�curreQW�IOows�iQWo�WKe�coiO�wKeQ�WKe�iQsuOaWeG�parW�oI�
eQameOeG�wire�is�iQ�coQWacW�wiWK�WKe�paper�cOip��aQG�
KeQce�Qo�more�maJQeWic�Iorce.

%uW��iQerWia�wiOO�coQWiQue�Wo�roWaWe�WKe�coiO�uQWiO�WKe�
coQGucWiQJ�eQameOeG�copper�wire�coQQecWs�up�WKe�circuiW�
aJaiQ.�
7Kis�aJaiQ�seW�up�a�Iorce�pusKiQJ�WKe�coiO�iQ�aJaiQ��
repeaWiQJ�WKe�c\cOe�aQG�causiQJ�WKe�coiO�Wo�coQWiQue�Wo�
WurQ.

�

�

�

�E� 7Ke�roWaWioQ�speeG�wiOO�iQcrease.
Mention ‘ increased rotation’ – zero mark

�

�c� 7o�secure�WKe���maJQeWs�sWroQJO\�iQ�WKe�same�posiWioQ�oQ�Wop�oI�WKe�
Ease�oI�KoOGer�E\�aWWracWiQJ�WKem��preYeQW�maJQeW�aWWracWiQJ�WKe�coiO�
aEoYe�iW.

�

1

p
�ii� :KeQ�eOecWric�curreQW�IOows�iQWo�WKe�coiO�Yia�WKe�paper�cOip�sa\�Irom

riJKW�Wo�OeIW���assume�WKe�coiO�is�YerWicaO��as�sKowQ�iQ�WKe�GiaJramm��

Explanation of the force set up 
iW�seWs�up�a�maJQeWic�IieOG�aW�WKe�EoWWom�coiO�wKwKicicKK
iQWeracW�wiWK�WKe�maJQeWic�IieOG�oI�WKe�permrmaQaQeQeQW�W�maJQJQeWeWs�s�
EeOow��wiWK�a�QorWK�poOe�up�

7Ke�QeW�resuOWaQW�IieOG�proGuces�a�a�a�a�IoIoIoIoooIoIoIoIoIoooIoIoooIooooIoooIoooIoooooooooooooooooooooooooooooooooooooooooooooooooIoooooooooooooooooooooooooooIooooIoIorcrcrcrcrrrcrcrcrcrcrcrcrcrcrcrcrcrcrcrrrcrcrcrrrcrcrcrcrcrcrcrrcrcrcrcrcrcrcrcrcrcrrcrrcrccrrcrcrrccccrcrcrcccccccrccccrccccccccccccrrcccccccccccccccccrcccrrccccccccccccccccccrrrrcccrrceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee pupupupupupupupupupupupupupupupupupupupupuuppupupupupupupuupupupupupupupupupupupupupuupupupuuppuupupupupupupppupupupupuppuupuuuupuuupuuupupupuuuuuupupuuupuupupupupupuppuuuuupuupupuuuuuupuupupppppupuuupupuppupupupupupupupppppupuppppuppuppuuppupuupppppp sssKsKsKsKsKsssssssKsKsssKsKsKssssKsssssssssssssKsssssKssKsssKKsssssssssssssssKsKsKsKsssKssssKKKKssKsKssssKsKsKsKsKKsssssKKsssKKssKssssKsKsssKKsKsKKsssssKKsKsKsssssssKKKKKKKsKKKKKKKiQiQiQiQJJJJ WKe�eee
bottom coil (using Fleming’s LHRHRHRHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR)) )) )))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ))))))))) ))))))))  )))))))) neneneneneneneneneneneneneneneneneneneneneneeneneneneeenenenenenenenenenenennenenenneeeneenenennennnnnenenenenennnnnenenneeeeeenenenenenennneeeeeeeneeeennnneneeneeneneneneeeeneneneneennnneneneeeeeneeeennneeneeeenenenennenenennenennennnnnnnennnenneararararaararrarararararararararararararrrarararararararararaarrarrarararararararrarararararaaaaaaararaaaaaaararaaaraaaaaararararararaaaararaaararaaarararaaaaararrrrrararraararaaraaraaaarrrrarrrrrararaaaarrrraarrarraarrarrrraaararrarr tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehehehehehhehehehehehehhhehheheheheheheehehehehehhhehehehehehehehehehehehehehehehehehehehehehehehehehheeheheheheheheheheeheehehehheheheheheheeheheeeheeeheeheheeehehehehehehehehehehehehhehehhehehhehhheheehheehheeeheeeehhhheehhehhheeeehheeeeheehhhhhe bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbototototoooooooooooooooooooooooooooooooooooooooooo totototommmm tatatatapepepepe 
wKicK�WurQs�WKe�coiO.�
7Kis�causes�WKe�coQGucWiQJ�eQameOeGGGGGG copperr�wwwwirrrre�Wooo
roWaWe.

�$OWerQaWiYeO\��wKeQ�WKe�coiO�is�sOiJKKWOWO\�\�GispOaceeGG Wo�oQe�
siGe��WKe�curreQQW�W pproGoGucces�a�maJaJQeQeWiWic�c�poOe�iQ�WKe�coiO�
wKicK�wiOO�causese�WKee�coio O�Wo WWuru QQ asas iiW�W�iss�repeO�E\�WKe�
maJQeW�poOe.�,I�I�iWiW is�s�aWaWWraccWeWeG�G WWKeKe ccoio O�wiOO�QoW�WurQ�aQG�
\ou�KaYe�Wo�GispspOacee ccoioiOO oQoQ WWKeKe�oWKer�siGe�

ExExplplananatioon n foforr cocontn inuous rotation 

1o ccururrereQWQW IIOoowsw �iQWo�WKe�coiO�wKeQ�WKe�iQsuOaWeG�parW�oI�
eQeQamameOeOeGeG wwire�is�iQ�coQWacW�wiWK�WKe�paper�cOip��aQG�
KeKeQcQcee QoQ �more�maJQeWic�Iorce.

%u% W��iQerWia�wiOO�coQWiQue�Wo�roWaWe�WKe�coiO�uQWiO�WKe�
coQGucWiQJ�eQameOeG�copper�wire�coQQecWs�up�WKe�circuiW
aJaiQ.�
7Kis aJaiQ seW up a Iorce pusKiQJ WKe coiO iQ aJaiQ

�

�

�

 

131



�

��a� &oiOs M.��Primar\�coiOs�������aQG�coiO�K : secondary coil
&ompariQJ�WKe�YoOWaJes�oI�primar\�coiO�Wo�secoQGar\�coiO�
6Wep�GowQ�raWio� ������������

 �������
+eQce�WKe�coiOs�musW�Ee�sWep�GowQ�Wo�WKe�same�raWio�oI�������

&ompariQJ�WKe�WurQ�raWio
i.e� &oiO�0���&oiO�K�� ������������� �������

�If working is not clearly shown, award maximum 1 mark)

�

�

�E� ,QpuW�power� ����������x����N:�� ����N:�
8siQJ� ,�� �P���9�� ����������������

 6.1 A

�

�
�c� Any one of the following…..

/amiQaWiQJ�WKe�iroQ�core wiOO�reGuce�WKe�power�Ooss�Gue�Wo�KeaW�
proGuceG�E\�iQGuceG�curreQW��NQowQ�as�eGG\�curreQW��iQ�WKe�core iWseOI.

8siQJ�Oow�resisWaQce �primar\�aQG�secoQGar\��coiOs wiOO�miQimi]e�WKe�
amouQW�oI�KeaW proGuceG�iQ�WKe�coiOs.

7o�iQcrease�WKe��maJQeWic�IOux�OiQNaJe�EeWweeQ�WKe�primar\�aQG�
secoQGar\�coiOs�E\�usiQJ�a�soIW�maJQeWic�maWeriaO��iroQ�core��Wo�OiQN�
them up…

�

Section B
���a� $�Iorce�exerWeG�oQ�WKe�EraNe�peGaO�acts on the surface area of Piston P in 

contact with the oil iQ�WKe�masWer�c\OiQGer�to create a pressure
7Kis�pressure in the oil is transmitted to all parts of the oil

6iQce�oil is incompressible� tKis�creates a force pressing on the disc 
pads oI�WKe�wKeeOs.�Friction between the disc pads and the wheels sOows�
WKe�car�GowQ.

�

�

�E��i� 6iQce�WKe�pressure acting in the liquid is the same throughout�
$ small area at Piston P would require a smaller force exerWeG�to 

produce a larger force at  Piston Q.

�

�ii� )orce�exerWeG�oQ�pisWoQ�4� ��)P x�$4��$P
 ������x��.��x���������.��x�����
 1800 N

�Pressure�oQ�pisWoQ�P� ��������.��x�����  ���������Pa�iI�JoW�WKe�aEoYe�wroQJ��
>�@

�

�

�iii� $ssumiQJ�Qo�eQerJ\�Ooss�
)P x�GP  �)4 x�G4
G4  ������x���� ����

 0.4 cm

�

�c� 6iQce�air is compressible
Pressure exerted at the master cylinder will not be fully transmitted Wo�
WKe�Gisc�EraNes�5esuOWiQJ�iQ�a�greater force required at brake pedal to 
obtain the same force on the disc brake Ior�WKe�iGeaO�s\sWem
Force on Piston Q is smaller

�

�G��i� 7Ke�IasW�moYiQJ�car�Kas�high inertia
2Q�a�wet road� there is less friction between the wheels and the road �

J
 6.1 A �

�c� Any one of the following…..
/amiQaWiQJ�WKe�iroQ�core wiOO�reGuce�WKe�power�Ooss�Gue�Wo�KeaWaW�
proGuceG�E\�iQGuceG�curreQW��NQowQ�as�eGG\�curreQW��iQ�WKe�cororee iWseseOOI.

8siQJ�Oow�resisWaQce �primar\�aQG�secoQGar\� coiOs wiOOOO�mimiQiQimimi]e�WKeKe�
amouQW oI�KeaW proGuceG�iQ�WKe�coiOs.

7o�iQcrease�WKe��maJQeWic�IOux�OiQNaJe�EeWweeQQ WWWWKKKeKeKeeKeKeKeKeeKeKeeKeKeeKeKeKeKeeKeeKeKeeeKeeKKeKeKeKeKeKeKeKeKeeKeKeeKeKeKeeKeKeKeKeKeKeeeKeeKeKeeKeeeeeeeeeKeKeeeKeKeeeeKeeKeeeKKKKKKeKeKKeKKKKeKKKeKKKKKKKKeKKKKeeKKeKKKKKKeeeKK ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp iriririririririiririrriririirirririririiiriririirrriiririiiiririririrriririrrriririirirrrririririrriririrrrriririrrrirrrrrririrrrrrrirrrrrrrrrrrrrrrrrrr mamamamamamamamamamamamamamamamamamamamamamamaamaaamammammamaamamamamammamammamaamamammamamamammamamammammaamamamamamamamamaaaamamamamamamamaamamamamamaamammammamamamamaaamammmmamaaaaammmammmmaaaamammmmamamammamaamammmmmmamaammmmmmaaamamaamammmmmaaaaammamaamaaammmmmmmaam r\r\r\\rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\\\ aaaaQG�
secoQGar\�coiOs�E\�usiQJ�a�soIW�maJQeWic�maWaWaWaWaWWererererrererererererrrrererererererererrererererererrerrrerrerrrererrrererererrrrrrrrrererrererrerrerreeeeeeeereeeereereereeeeeeeeeereeereeeeee iaiaiaiaiaiaiaaiaiaiaaaiaiaaiaiaiaiaaaiaiaiaiiaaaiaiaiaiaiiaiaiaiaaiiiiaaiiiiiiaiaiaiiaiaiiaiaiaaiaiaaaaaiaaaaaaaaaaiaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiaaaiiaaiaaaiaiiaOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO �i���i�i�i��i�i�i�i��i�ii�i���i�i�i��i�iii�i�i��i�ii�i�i�i��ii�i�i�i�i���i�i�ii�i���iii�i��i����i�i�i�i�i�i�i����i��i����i��i����i�i�����i�i������i����i����i�i�i�������iiiiiiiii����iiii���������� rrrroroororoorororororoorororoororoooorooororororooooorooroorooorororororroroororororrrrrrrorororrrrrrororrorororrrrororrororororororrroorrrororrroororrrroooooooooroooooororooroooooooooooooooooooooooooooooooooooQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ cococococococococccoccococococococococococococococooccocccocococcococccocococococococococcocoocococcooococococccococcooooocococcooccoccocococccccoocooooococccoooococoooooooccccooocooooooooooococcccoccccoccccccccccc rerrrererrrererererererereererererrereererrerreerererereeeeeeeeeeeereeeeeerrrreeeeereerrrrrr ���� WoWoWoWo OOOOiQiQiQiQNN�N�N�
them up…

�

Section B
���a� $�Iorce�exerWeG�oQ�WKe�EraNe�peGaO�acts on the suurface area off PiPisston P in 

contact with the oil iQ�WKe�masWer�c\OiQGer�to creata e a pressurre
7Kis�pressure in the oil is transmitted to all parts ofof tthe oil

6iQce�oil is incompressible� tKis�creae tetes a forcce e prpresessis ng on the disc 
pads oI�WKe�wKeeOs.�Friction betetweweenen thee ddisisc c papadsds and the wheels sOows
WKe�car�GowQ.

�

�

�E��i� 6iQce�WKe�pressure acting inn tthehe lliqquiuidd isis tthehe ssame throughout�
$ small area at Piston P wwououldld rrequiire a smaller force exerWeG�to 

produce a larggerer ffororce aat t PPisistoton n Q.

�

�ii� )orce�exerWeWeGG oQ ppisisWoWoQ�Q�44   �)�)P x�$4��$P
 ������x��.��x���������.��x�����
 1800 N

�Presssurure�e�oQoQ�pissWooQQ P� ��������.��x�����  ���������Pa�iI�JoW�WKe�aEoYe�wroQJ��
>�@

�

�

�iii� $ssumiQJ QQo�o eQerJ\�Ooss�
)P x�GP  �)4 x�G4
G4  ������x���� ����

�
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�

:KeQ�wKeeOs�suGGeQO\�sWops�WurQiQJ��WKe�forward force is greater than the 
resistive force 

�

�ii� 7Ke�WKreaGs�allows water to pass through WKe�surIace�oI�WKe�W\re
7Kis�increases the friction between the car and the road surface Wo�
preYeQW�sNiGGiQJ.

�

���a��i�

eacK�correcW�parW�sKape�oI�WKe�JrapK�wiWK�correcWO\�OaEeOeG�YaOues�Ior�axes�
�WoWaO���parWs��
��Wo��.��miQ
�.��miQ�Wo��.��miQ
�.��miQ�Wo����miQ
���miQ�Wo����miQ
���miQ�Wo����miQ

��correcW�
� ��marN

��correcW�
� ��marNs

$OO���
correcW��
��marNs

�ii� +eaW�eQerJ\�suppOieG� �power�x�Wime�
 �����x��.��x���

����� 15 k-
7emperaWure�cKaQJe� ����– ��

����� 15 �C
+eaW�capaciW\�oI�soOiG�=� �+eaW�eQerJ\�suppOieG���
�mass�x�WemperaWure�cKaQJe�

�� �������������x����
 500 -/kg�C

�

�

�E��i� 6uEsWaQce�= �

�ii� 6uEsWaQce�Y
:KeQ�suEMecWeG�Wo�WKe�same cooling condition���WKe�fall in temperature for 
substance Y is slower than substance Z
7Kis�iQGicaWes�WKaW�a�higher amount of energy needs to be lost E\�
suEsWaQce�< compareG�Wo�= Ior�WKe�same amount of fall in temperature.

�

�

�iii� 6uEsWaQce Z
)or�WKe�same mass� same period of time�
6uEsWaQce�= WaNes�a�longer time to change state
,QGicaWiQJ�WKaW�higher amount of latent heat needs to be lost E\�=
compareG�Wo�< Wo�cKaQJe�Irom�OiTuiG�Wo�soOiG�sWaWe

�

�

eacK�correcW�parW�sKape�oI�WKe�JrapK�wiWK�correcWO\�OaEeOeG YaOueses IIor�axeess�
�WoWaO���parWs��
��Wo��.��miQ
�.��miQ�Wo��.��miQ
�.��miQ Wo����miQ
���miQ�Wo����miQ
���miQ�Wo����miQ

��correcW�
� � marN

��correcW�
� � marNs

$OO��
correcW��
��marNs

�ii� +eaW�eQerJ\�suppOieG� �power xx�Wime�
 �������x�x �.�.��� x�x ����
� 155 kk--

7emperaWurre�e cKcKaQaQJeJ � ����� –– ����
������  1515 ��CC

+eaW�capapacciWiW\�oI ssoOoOiGiG ==   ++eaeaWW�eQerJ\�suppOieG���
�mass�x�Wempere aWaWurure�e�cKcKaQaQJe�

��  ������������x����
 500 -/kg�C

�

�

�E��i� 6uEsWaQccee == �

�ii� 6uEsWaQce�Y
:KeQ suEMecWeG Wo WKe same cooling condition WKe fall in temperature for �
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�

EiWKer
��$�a��i�

&orrecW�pair of rays Irom�$��oQe�reIracWeG�WKrouJK�WKe�OeQs�aQG�passiQJ�)��
WKe�oWKer�sWraiJKW�WKrouJK�opWicaO�ceQWre
&orrecW pair of rays Irom�%��oQe�reIracWeG�WKrouJK�WKe�OeQs�aQG�passiQJ�)��
WKe�oWKer�sWraiJKW�WKrouJK���opWicaO�ceQWre�
&orrecW�smaller straight image GrawQ
Arrowheads drawn Ior�eYer\�OiJKW�ra\�aQG�image labelled with A’ and B’
�Qo�arrowKeaGs�or�iQcompOeWe�arrow�KeaGs�– miQus���marN�
�imaJe�is�QoW�sWraiJKW�– miQus���marN�

�

�

�ii� $s�WKe�oEMecW�is�ErouJKW�Qearer�Wo�WKe�OeQs�WowarGs�oQe�IocaO�OeQJWK�GisWaQce�
imaJe�Eecomes�magnified EuW�remain inverted and real  
:KeQ�WKe�oEMecW�is�Oess�WKaW�oQe�IocaO�OeQJWK�GisWaQce Irom�WKe�OeQs��WKe�
imaJe�Eecomes�maJQiIieG��Upright aQG virtual.

�

�

�E�

�a�

������� ���� �E�

&orrecW�OiQe�passiQJ�WKrouJK�Wop�oI�oEMecW�aQG�imaJe�Wo�OocaWe�posiWioQ�oI�
OeQs���a���&orrecW�OiQe�Irom�oEMecW�Wo�OeQs��comEiQeG�wiWK�OiQe��E�

)ocaO�OeQJWK�EeWweeQ��.��Wo��.��cm

�

�

�c��i� Diverging OeQs.
'iYerJiQJ�OeQs�wiOO�spread the incoming rays EeIore�iW�reacKes�WKe�OeQs
7Ke�more�GiYerJeG�ra\s�eQWeriQJ�WKe�OeQs�wiOO�Ee�focused at a further 
distance in the eye oQWo�WKe�reWiQa��

�
�

�ii� :KeQ�ra\s�eQWer�WKe�Oess�rouQGeG�corQea��iW�undergoes lesser 
refraction/less converging  
7Kis�causes�WKe�Oesser�reIracWeG�ra\s�Wo�Ee�focused at a further distance in 

�

P

Q

P’

Q’

&orrecW�pair of rays Irom�$��oQe�reIracWeG�WKrouJK�WKe�OeQs�aQGG ppasassisiQJQJ ))�
WKe�oWKer�sWraiJKW�WKrouJK�opWicaO�ceQWre
&orrecW pair of rays Irom�%��oQe�reIracWeG�WKrouJK�WKe�OeQsQs aaQGQG ppaassiQJJ ))��
WKe�oWKer�sWraiJKW�WKrouJK���opWicaO�ceQWre
&orrecW�smaller straight image GrawQ
Arrowheads drawn Ior�eYer\�OiJKW�ra\�aQG�imagggggggge e e e  e e lalaalalalalalalaalalalalalalalalalaaaaalalalalallalalalaalalalalalalalalaalaalalalalaaalaaaaaaalaalalalaalaaalaaaaaaaaaaallaallllllllllaaaaalaaaaaaaaaaaaaaaaaaaaaabebebebebebebeebebeeebebebebebebebebebebebeebeebebebebeeebebebebebeebebbebebebebeebebbbbbebebebebebbebbbbebebbbbbebebebebbebebebebbbbebebebebbbbebeeebebebebbebbebebeeebeeebebebebebeebebbbeeebebebbbeeeebbbeeeebebebbbeebbebeeebebebebeeeeeeeeeebeeeelllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllledededededededdedededededeedededddededededddededededededededededededededdededeeddeddededddededdedddedededededdeddeddededededdededededdededeeddedddeededeeeedeedededdeeeeeedeedeeeddeeedeeededeeedeedddedeedeedddededdddeeeeedddddeeeddddddedddddddddddddddddddddddd wiwiwiwiwiwiwiwwwiwwwwiwiwiwiwiwiwwwiwiwiwwwiiiwwiwwwwwiiiiiiiwiwiwiwiwiwiwiiwiwiiiwiwiwiwiwiwiwwiiwiwwwwwwiwiwiwiwwwwwiwwiwwwwiwwwwiwiwiwiwwwwwwiwiwwwwwwwwwwwwwwwwiwwwiwiwwiwwiwiwwiwwwwwwwiiiiththhththththttthttththtttttttthttttthtttttttththhtthhhhttthhhhthttttthththttthtthhtttttthttttttthttttthtttttthth AAAA’ anana dddd B’BBB
�Qo�arrowKeaGs�or�iQcompOeWe arrow�KeaGs�– miiiiiQuQuQuuuuuuuuuQuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss �������������������������������������������������������������������� mamamamamamammmmmmammammamamaaaamamamamamamammammaamamamamamamamamammmamamamamamammaamaaamammmmmaaamaamammamamamaammmaaaaammammmmmmaaamaaamamamamaammammammmmmmmmmmmmamaamaaaaaaaaaamaaaaaaaaamaaaarNrNrNrNrNNrNNrNrNNrNrNrNrNrNrNrNrNrNrNNrNrNrNrNrNNNNNrNrNrNrNrNrNNrNrNNrNNrNNNrNNrNNrNNNrNrNNrNrNrNrNNNNrNrNrNrNrNNNNNrNrNrNrNrNrNNNNrNrNrNrrrNrrrrrNrNrNrrrrNrrrNrrNrNNrrNNNrNrrNrNNNNNNrrNNNNNNNNNNNNN������������������������������������������������������������������������������
�imaJe�is�QoW�sWraiJKW�– miQus���marN�

�

�

�ii� $s�WKe�oEMecW�is�ErouJKW�Qearer�Wo�WKe�OeQs�WowarGss oQe�IocaO�OeQJQJWKK GisWaQce�
imaJe�Eecomes�magnified EuW�remain inverted and rer al  
:KeQ�WKe�oEMecW�is�Oess�WKaW�oQe�IocaO�OeQJWK�GisWaQccee IrIrom�WKe�OeQs��WKe�
imaJe�Eecomes�maJQiIieG��Upriright aQa GG virtual..

�

�

�E�

� � � � �E�

&orrecW�OiQee�passiQJ�WKrouJK�Wop�oI�oEMecW�aQG�imaJe�Wo�OocaWe�posiWioQ�oI�
OeQs���a���&orrecW�OiQe�Irom�oEMecW�Wo�OeQs��comEiQeG�wiWK�OiQe��E�

�

�

�a�

�E�

PP

Q� �� �

P’

Q’Q
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�

the eye aIWer passiQJ�WKrouJK�WKe�OeQs. �

��%�a��i� :KeQ�WKe�suppO\�is�WurQeG�oQ��a�changing magnetic field is�proGuceG�
arouQG�WKe�soOeQoiG
7Ke�cKaQJiQJ�maJQeWic�IOux�maJQeWic�IieOG�OiQes cuWWiQJ�WKe�aOumiQium�ring 
induces an emf on the ring
%\�Lenz’s law��WKe�iQGuceG�emI�oQ�WKe�riQJ�is�sucK�WKaW�WKe�magnetic field 
induced around the aluminum ring opposes the magnetic field of the 
solenoid WKaW�proGuceG�iW
Like poles wiOO�exisW�EeWweeQ�WKe�aOumiQium�riQJ�aQG�WKe�soOeQoiG
$QG�repeO�WKe�riQJ�upwarGs�siQce�like poles repel

�

�

�

�ii� 7Ke�riQJ�wiOO�move upwards momentarily aQG�suEseTueQWO\�falls back 
down and rest oQ�Wop�oI�WKe�soOeQoiG.

�

�iii� 7Ke�&�sKapeG�riQJ�does not allow current to pass around the aluminium 
continuously.
7Kis�does not allow any induced current� magnetic force/field to be 
produced arouQG�WKe�c�sKapeG�riQJ.�+eQce�WKe�riQJ�wiOO�remaiQ�aW�resW�oQ�WKe�
Wop�parW�oI�WKe�soOeQoiG.�

�

�

�E��i�

&orrecW�siQe�curYe�sWarWiQJ�Irom�max
&orrecW�max.�emI��miQ�emI�aQG�perioG

�

�ii� &orrecW�siQe�curYe��GoWWeG��sWarWiQJ�Irom�max
&orrecW�max.�emI� ���9
miQ��emI�� ����9

perioG  ��.����s

�

�

�iii� $�roWaWioQ�����Wimes�sOower�wouOG�resuOW�iQ�
a� Output e.m.f   9.0 V wKicK�is�����Wimes�Oesser�WKaQ�iQiWiaO
E� Period becomes 0.022 s siQce�IreTueQc\�Eecomes����+]
c� $�slower rotation causes lesser e.m.f to be induced iQ�WKe�JeQeraWor

and it the period for each oscillation is longer.

�

��

�

�

��

EmI���9

7ime���

�.��

�.��

�.��

�.��

$QG�repeO�WKe�riQJ�upwarGs�siQce�like poles repel

�ii� 7Ke�riQJ�wiOO move upwards momentarily aQG�suEseTueQWO\�falls baackck 
down and rest oQ�Wop�oI�WKe�soOeQoiG.

�

�iii� 7Ke�&�sKapeG�riQJ�does not allow current to pass around the alumuminiuiumm
continuously.
7Kis�does not allow any induced current� magnetic force/e/fifieleldd too be 
produced arouQG�WKe�c�sKapeG�riQJ.�+eQce�WKe�riQJ�wiOO�rememaiaiQQ aWaW rresW�oQoQ WWKeKe�
Wop�parW�oI�WKe�soOeQoiG.�

�

��

�E��i�

&orrecW�siQeQ ccuurYe sWaWarWrWiQiQJJ IrIromom�max
&orrecW�max.�emII��mimiQ�Q�ememI�I aaQG�perioG

�

�ii� &orrecWW�sisiQeQe�cururYeYe �GoWWeG� sWarWiQJ�Irom�max
&orrecW�mamax.x eemI� ���9
miQ��emI��  ���9

perioG  ��.����s

�

�

��

�

�

��

EmI���99

7ime ��

�.��

�.� ����

�.��

�.��
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COMMONWEALTH SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2018

PHYSICS (6091/1)

1ame��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�� � &Oass��BBBBBBBBBBB

SECONDARY FOUR EXPRESS
PAPER 1

17 September 2018
1 hour

1200 h – 1300 h

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��iQGex�QumEer�aQG�cOass�oQ�WKe�TuesWioQ�paper�aQG�aQ\�separaWe�aQswer�
sKeeWs�useG.

7Kere�are�forty TuesWioQs�iQ�WKis�paper.��$Qswer�all TuesWioQs.��)or�eacK�TuesWioQ�WKere�are�
Iour�possiEOe�aQswers��A� B� C aQG�D.��&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�
cKoice�iQ�soft pencil oQ�WKe�27$6.

Read very carefully the instructions on the OTAS.

INFORMATION FOR CANDIDATES

EacK�correcW�aQswer�wiOO�score�oQe�marN.��$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.

$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.

7aNe�WKe�JraYiWaWioQaO�IieOG�sWreQJWK�oQ�EarWK��g Wo�Ee����1NJ��.

7Kis�paper�coQsisWs�oI 19 priQWeG�paJes�iQcOuGiQJ�WKe�coYer�paJe.
>7urQ�oYer
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1 7Ke�JrapK�sKows�WKe�speeG�Wime�JrapK�oI�a�peQGuOum�EoE�osciOOaWiQJ�Irom�a�poiQW.

:KaW is�WKe�perioG�oI�WKe�osciOOaWioQ�oI�WKe�peQGuOum�EoE"

A ��s B �.��s C �.��s D �.��s

2 7Ke�IoOOowiQJ�GiaJram�sKows�WKe�WKicNQess�oI����meWaO�coiQs�usiQJ�a�micromeWer.

:KaW�is�WKe�WKicNQess�oI�oQe�meWaO�coiQ"

A �.���mm B �.���mm C �.���mm D �.���mm

3 $�car�WraYeOs�aW�constant speed rouQG�a�EeQG.

���:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�moWioQ�oI�WKe�car�is�not correcW"

�������A 7Ke�car�is�acceOeraWiQJ.
�������B 7Ke�YeOociW\�oI�WKe�car�is�uQiIorm.
�������C 7Ke�GispOacemeQW�oI�WKe�car�iQcreases.
�������D 7Ke�GisWaQce�coYereG�per�uQiW�Wime�E\ WKe�car�is�coQsWaQW.

�.�
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4 $�sWoQe�is�WKrowQ�YerWicaOO\�upwarGs�aQG�IaOOs�EacN�Wo�iWs�sWarWiQJ�poiQW�aQG�sWops.

7aNiQJ� YeOociW\� iQ� WKe� upwarG� GirecWioQ� as� posiWiYe�� wKicK oI� WKe� IoOOowiQJ�
YeOociW\�Wime��Y�W��JrapKs�is�correcW"

5 6ome�sWuGeQWs�waQW�Wo�caOcuOaWe�WKe�GeQsiW\�oI�pure�copper.�7Ke\�measureG�WKe�
mass�aQG�YoOume�oI�GiIIereQW�sampOes�oI�pure�copper.

:KicK�oI�WKe�IoOOowiQJ�mass�YoOume�JrapKs sKows�WKeir�resuOWs"

A BA

C D

A

%

& '

B

C D
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6 $�rocNeW�Kas�a�mass�oI�����NJ.��7Ke�Iorce�proGuceG�E\�WKe�eQJiQe�oI�WKe�rocNeW�is�
�����1�iQ�WKe�GirecWioQ�aJaiQsW�WKe�Iorce�oI�JraYiW\.��

:KaW�is�WKe�acceOeraWioQ�oI�WKe�rocNeW"

A ���ms��
B ���ms��
C ���ms��
D ���ms��

7 An aircraft heads north-east at 400 km/h. The wind is blowing towards the 
north-west at 100 km/h.

Which vector diagram represents the correct way to obtain the resultant velocity of 
the aircraft?

���������1

���:��������E

�������� 6

A B

C D
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8 7Ke�GiaJram�EeOow�sKows�a�caQ�oI�soIW�GriQN�EaOaQceG�oQ�iWs�eGJe.

:Kere�is�WKe�OiNeO\�posiWioQ�oI�WKe�ceQWre�oI�JraYiW\"

9 $�Iorce�F acWs�oQ�aQ�/�sKapeG�oEMecW�piYoWeG�aW�poiQW�P aW�GiIIereQW�posiWioQs.�

:KicK�oI�WKe�IoOOowiQJ�GiaJrams�sKows�WKe�posiWioQ�wKere�Iorce�F is�appOieG�WKaW�
wouOG�resuOW�iQ�WKe�OowesW�maJQiWuGe�oI�momeQW�aEouW�piYoW�P"

A B

DC

X A

B X

X
D

X C
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10 $�Iorce�oI�����1�is�appOieG�Wo�a�Eox�Wo�moYe�iW�up�WKe�ramp�as�sKowQ.��7Ke�IricWioQ�
acWiQJ�oQ�WKe�Eox�is�����1.

���+ow�mucK�worN�is�GoQe�aJaiQsW�IricWioQ"

���A ����-
���B ������-
���C ������-
���D ������-

11 6moNe�parWicOes� iQ�a� WraQspareQW�Eox�are�oEserYeG�usiQJ�a�microscope.�$�smaOO�
poiQW�oI�OiJKW�is�seeQ�Wo�moYe�arouQG�as�sKowQ.

:KaW�Goes�WKis�experimeQW�GemoQsWraWe�aEouW�air�moOecuOes"

A 7Ke\�are�iQ�coQWiQuous�raQGom�moWioQ.
B 7Ke\�caQ�Ee�seeQ�WKrouJK�a�microscope.
C 7Ke\�moYe�more�TuicNO\�wKeQ�WKe\�are�KeaWeG.
D     7Ke\�moYe�Eecause�oI�coOOisioQs�wiWK�smoNe�parWicOes.

�m

<

;

����1

����1 �m

�m
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13 7Ke�GiaJram�sKows�aQ�eOecWric�KeaWer�EeiQJ�useG�Wo�KeaW�a�EeaNer�oI�waWer�aQG�a�
EeaNer�oI�oiO�Ior�seYeraO�miQuWes. %oWK�EeaNers�are�iGeQWicaO�iQ�si]e.

7Ke�WemperaWure�oI�WKe�waWer�aQG�WKe�WemperaWure�oI�WKe�oiO�iQcrease�coQsWaQWO\.�7Ke�
rise�iQ�WemperaWure�oI�WKe�oiO�is�mucK�JreaWer�WKaQ�WKaW�oI�WKe�waWer.

:KicK�oI�WKe�IoOOowiQJ�expOaiQs�WKe�oEserYaWioQ"

A    7Ke�oiO�Kas�a�KiJKer�EoiOiQJ�poiQW�WKaQ�waWer.
B ��� 7Ke�oiO�Kas�a�KiJKer�KeaW capaciW\�WKaQ�waWer.
C 7Ke�oiO�Kas�a Oower�EoiOiQJ�poiQW�WKaQ�waWer.
D 7Ke�oiO�Kas�a�Oower�KeaW capaciW\�WKaQ�waWer.

12 $�smaOO�corN�is�IixeG�wiWK�wax�Wo�a�meWaO�pOaWe.�$Q�eOecWric�KeaWer�is�pOaceG�cOose�Wo�
WKe�pOaWe.�

$IWer�some Wime��WKe�wax�meOWs�aQG�WKe�corN�Grops�oII.

+ow�Goes�KeaW�reacK�WKe�wax"

A %\�coQGucWioQ�oQO\
B %\�coQGucWioQ�aQG�coQYecWioQ
C %\�raGiaWioQ�aQG�coQGucWioQ
D       %\ raGiaWioQ�aQG�coQYecWioQ

eOecWric�
KeaWer

meWaO�pOaWe

corN

wax
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15 7Ke�IoOOowiQJ�sWeps�are�useG�Wo�coQsWrucW�aQG�caOiEraWe�a�WKermomeWer� iQ�WKe�&eOsius�
scaOe.�$rraQJe�WKem�iQ�WKe�correcW�orGer.�

� 0easure�WKe�YaOue�oI�WKe�WKermomeWric�properW\�aW�sWeam�poiQW.
� &Koose�aQ�appropriaWe�WKermomeWric�properW\.
� 0easure�WKe�YaOue�oI�WKe�WKermomeWric�properW\�aW�ice�poiQW.
� 'iYiGe�WKe�WemperaWure�raQJe�EeWweeQ�WKe�Wwo�IixeG�poiQWs�iQWo�����eTuaO�parWs.

A ����������
B ����������
C ����������
D ����������

16 :KicK�oI�WKe�IoOOowiQJ�ra\�GiaJrams�is�correcW"

A      B

C      D

14 $�piece�oI�wire�Kas�aQ�eOecWricaO�resisWaQce�oI��.�� iQ�meOWiQJ�ice aQG��.�� iQ�EoiOiQJ�
waWer.�

:KaW� is� WKe� resisWaQce� aW� ��� �&� assumiQJ� WKaW� resisWaQce� cKaQJes� uQiIormO\� wiWK�
WemperaWure"�

A ����.��
B ����.��
C ����.��
D    �.��

oEMecW

e\e

oEMecW

e\e

oEMecW

e\e

oEMecW

e\e
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17 7Ke� GiaJram� sKows� OiJKW� WraYeOOiQJ� WKrouJK� a� meGium.� 7Ke� OiJKW� reacKes� WKe�
EouQGar\�wiWK�a Yacuum�as�sKowQ.�7Ke�OiJKW�emerJes�WraYeOOiQJ�aOoQJ�WKe�surIace.

:KaW�is�WKe�reIracWiYe�iQGex�oI�WKe�meGium"

A B

C D

18 $�OiJKW�Eeam�is�iQciGeQW�iQWo�a�semi�circuOar�JOass�EOocN�aQG�reIracWeG�ouW�as sKowQ.�$�
�������� JrapK�oI�siQ�a aJaiQsW�siQ�b is�pOoWWeG�as�sKowQ.

���:KaW�is�WKe�criWicaO�aQJOe�oI�WKe�JOass"

   A ��� B ���
   C ��� D ���

b

a

siQ�a

siQ�b
�.�� �.��

�.��
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19 7Ke�GiaJram�sKows�a�secWioQ�oI�a�waYe�moWioQ.�7Ke�parWicOe�aW�posiWioQ�xmoYes�iQ�
WKe�GirecWioQ�oI�WKe�arrow�sKowQ.�

:KicK�oI�WKe�IoOOowiQJ�parWicOes�aW�WKe�OaEeOOeG�posiWioQs��A� B� C aQG�D is�iQcorrecW"

20 7Ke�Wwo�JrapKs�sKowQ�EeOow�reIer�Wo�WKe�same�waYe.

:KaW�is�WKe�speeG�oI�WKe�waYe"

A �.��ms��
B �.��ms��
C ����ms��
D ����ms��

Direction of wave
velocity

A

B

C

D

Direction of 
wave velocity

'isWaQce�m

'ispOacemeQW�m'ispOacemeQW�m

7ime�ms

x
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22 %eOow�are�WKree�sWaWemeQWs�aEouW�eOecWromaJQeWic�raGiaWioQ.

0icrowaYes�ma\�cause�WKe�ioQisaWioQ�oI�ceOOs.

5aGio�waYes�are�use�iQ�caQcer�raGioWKerap\.

8OWraYioOeW�raGiaWioQ�is�useG�iQ�remoWe�coQWroOs�Ior�WeOeYisioQ�seWs.

+ow�maQ\�oI�WKe�sWaWemeQWs are�correcW"

A �
B �
C �
D �

23 5aGio�waYes��YisiEOe�OiJKW�aQG�;�ra\s�are�aOO�parW�oI�WKe�eOecWromaJQeWic�specWrum.�

:KaW�is�WKe�correcW�orGer�oI�iQcreasiQJ�waYeOeQJWK"

sKorWesW OoQJesW

A
B
C
D

raGio�waYes YisiEOe�OiJKW ;�ra\s
raGio�waYes ;�ra\s YisiEOe�OiJKW
;�ra\s raGio�waYes YisiEOe�OiJKW
;�ra\s YisiEOe�OiJKW raGio�waYes

21 7Ke�GiaJram�sKows�waYeIroQWs�moYiQJ�Irom�OeIW�Wo�riJKW�as�seeQ�Irom�aEoYe�a�
rippOe�WaQN.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�GepWK�oI�WKe�waWer�iQ�WKe�WaQN�as�seeQ�
Irom�WKe�cross�secWioQ oI�WKe�WaQN"

A B

C D
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24 7Ke� GiaJram� sKows� a� OouGspeaNer� WKaW� is� proGuciQJ� a� coQWiQuous� souQG� waYe� oI�
IreTueQc\�����+]�iQ�air.

:KicK�GiaJram�EesW�sKows�Kow�WKe�souQG�causes�a�moOecuOe�aW�P�Wo�moYe�GuriQJ�
s"

25 ���7Ke�speeG�oI�a�souQG�waYe�is�reGuceG�E\�KaOI�wKeQ�iW�passes�Irom�meGium�$�Wo�
             meGium�%.�

���:KicK�sWaWemeQW�EeOow�GescriEes�WKe�cKaQJe�iQ�WKe�souQG�waYe�correcWO\"

   A 7Ke�IreTueQc\�is�reGuceG�E\�KaOI.
   B 7Ke�waYeOeQJWK�is�reGuceG�E\�KaOI.
   C 7Ke�IreTueQc\�Eecomes�Wwice�iWs�iQiWiaO�YaOue.
   D 7Ke�waYeOeQJWK�Eecomes�Wwice�iWs�iQiWiaO�YaOue.

26 ,Q�WKe�GiaJram� Wwo�copper�caQs�; aQG < wiWK�ouWer�surIace�oI�GiIIereQW�WexWure�are�
IiOOeG�wiWK�same�amouQW�oI�waWer�aW�room�WemperaWure�aQG�KeaWeG�E\�KeaWers�oI�WKe�
same�power

�����������������������������������������������������������
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�correcW"

A :aWer�iQ�;�EoiOs�IasWer�Eecause�GuOO�surIace�is�a�JooG�aEsorEer oI�raGiaWioQ.
B :aWer�iQ�<�EoiOs�IasWer�Eecause�poOisKeG�cKrome�surIace�is�a�poor�aEsorEer oI�

raGiaWioQ.
C :aWer�iQ�<�EoiOs�IasWer�Eecause�poOisKeG�cKrome�surIace�is�a�poor�emiWWer�oI�

raGiaWioQ.
D :aWer�iQ�EoWK�caQs�WaNe�WKe�same�OeQJWK�oI�Wime�Wo�EoiO�Eecause�WKe�WexWure�oI�

ouWer�surIace�wiOO�QoW�aIIecW�WKe�raWe�oI�eQerJ\�aEsorEeG�E\�WKe�waWer.
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27    :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�Wrue"

A $OO�meWaOs�are�maJQeWic�maWeriaOs.
B $OO�eOecWricaO�coQGucWors�are�maJQeWic�maWeriaOs.
C $OO�maWeriaOs�WKaW�caQ�Ee�eOecWricaOO\�cKarJeG�are�maJQeWic�maWeriaOs.
D �����$OO�maWeriaOs�WKaW�caQ�aIIecW�WKe�GirecWioQ�oI�a�compass�QeeGOe�are�maJQeWic�

��������������maWeriaOs.

28 $�OiJKW uQcKarJeG coQGucWiQJ EaOO is moYeG WowarGs�WKe posiWiYe pOaWe.

:KicK GiaJram correcWO\ sKows WKe cKarJes oQ WKe EaOO MusW aIWer iW Kas WoucKeG
WKe posiWiYe pOaWe"

29 7Ke�eOecWromoWiYe�Iorce�oI�a�ceOO�is��.��9.��

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�ceOO�is�correcW"

A 7Ke�ceOO�caQ�suppO\��.��&�oI�cKarJe�per�secoQG.
B 7Ke�ceOO�caQ�suppO\��.��:�oI�eOecWricaO�power�per�secoQG.
C 7Ke�ceOO�caQ�suppO\��.��-�oI�eQerJ\�per�couOomE�oI�cKarJe.
D 7Ke�ceOO�caQ�suppO\��.��-�oI�eQerJ\�per�couOomE�oI�cKarJe�per�secoQG.
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30 ���:KaW�is�WKe�curreQW�I"

���A �.��m$
���B �� m$
���C �� m$
���D �� m$

31 7Ke�GiaJram�sKows�a�EaWWer\��a�IixeG�resisWor��aQ�ammeWer�aQG�a�YariaEOe�resisWor�
coQQecWeG�iQ�series.�$�YoOWmeWer�is�coQQecWeG�across�WKe�IixeG�resisWor.

7Ke�resisWaQce oI�WKe�YariaEOe�resisWor�is�reGuceG.�

:KicK�oI�WKe�IoOOowiQJ�correcWO\�GescriEes�WKe�cKaQJes�iQ�WKe�reaGiQJs�oI�WKe�
ammeWer�aQG�WKe�YoOWmeWer"

ammeter voltmeter

A iQcreases iQcreases

B iQcreases Gecreases

C Gecreases iQcreases

D Gecreases Gecreases

I

I1I2
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32         7Ke�sWeps�WaNeQ�Wo�cKarJe�a�coQGucWor�are�sKowQ EeOow.

��� � POace�WKe�coQGucWor�Wo�Ee�cKarJeG�oQ�aQ�iQsuOaWiQJ�sWaQG.
���� � 5emoYe�WKe�cKarJeG�roG.
���� � POace�a�posiWiYeO\�cKarJeG�roG�Qear�WKe�surIace�oI�WKe�coQGucWor.
���� � &oQQecW�WKe�coQGucWor�Wo�WKe�JrouQG.
���� � 5emoYe�WKe�JrouQG�wire.

����:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�seTueQce�oI�eYeQWs"

    A �����������������
    B �����������������
    C �����������������
    D �������������

33 7Kree�iGeQWicaO�OiJKW�EuOEs��L1� L2 aQG�L3��aQG�a�resisWor�R are�coQQecWeG�as�sKowQ�iQ�
WKe�GiaJram.

+ow�wiOO�WKe�EriJKWQess�oI�Oamps�L1� L2 aQG L3 cKaQJe�wKeQ�WKe�swiWcK�S is�opeQeG"

����
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34 7Ke�GiaJram�EeOow� sKows� WKe� simpOe� circuiW� oI� aQ� eOecWric� IaQ.�:KicK� oI� WKe�
IoOOowiQJ�acWioQs�wiOO�EOow�WKe�Iuse"��

I PoiQW�A WoucKes�poiQW�C.
II PoiQW�B WoucKes�poiQW�C.
III PoiQW�A WoucKes�poiQW�B.

A�������� I oQO\
B�������� I aQG II oQO\
C�������� II aQG�III oQO\
D�������� I� II aQG III

35 7Ke� GiaJram� sKows� a� Erass� roG� supporWeG� oQ� Wwo� copper� raiOs� wKicK� are�
coQQecWeG�Wo�a�EaWWer\.�7Ke�1�poOe�oI�a�maJQeW�is�pOaceG�EeQeaWK�WKe�raiOs.

,Q�wKicK�GirecWioQ�Goes�WKe�Erass�roG�experieQce�a�Iorce"
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37 7Ke�GiaJram�EeOow�sKows�a�JeQeraWor�WurQiQJ�iQ�WKe�aQWi�cOocNwise�GirecWioQ.

:KicK�row�is�correcW"

direction of current flow through 
the coil at the position shown

position of coil when current 
through the coil is maximum

A - K / 0 Kori]oQWaO

B - K / 0 YerWicaO

C 0 / K - Kori]oQWaO

D 0 / K - YerWicaO

3 7wo�maJQeWs�are�GroppeG�YerWicaOO\�Irom�WKe�same�KeiJKW.�

7Ke�maJQeW�WKaW�GroppeG�WKrouJK�WKe�copper�pipe�WooN�a�OoQJer�Wime�Wo�Grop�WKrouJK
WKe�pipe�compareG�Wo�WKe�oWKer�oQe�WKaW�GroppeG�WKrouJK�WKe�pOasWic�pipe.

:KicK�oI�WKe�IoOOowiQJ�is�WKe�correcW�expOaQaWioQ"

A &urreQW�is�iQGuceG�iQ�WKe�copper�pipe.
B &opper�pipe�is�a�QoQ�maJQeWic�maWeriaO.
C 0aJQeWism�is�iQGuceG�iQ�WKe�copper�pipe.
D POasWic�is�a�EeWWer�coQGucWor�oI�eOecWriciW\.

POasWic�
pipe

-

K L

M

axOe�oI�roWaWioQ
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38 $�Ear�maJQeW�is�moYeG�sOowO\�iQWo�a�coiO�oI�wire�wKicK�is�coQQecWeG�Wo�aQ�osciOOoscope.

7Ke�Wrace�oQ�WKe�osciOOoscope�is�sKowQ�EeOow�

7Ke�maJQeW�is�WKeQ�moYeG�EacN�Irom�WKe�coiO�aW�a�JreaWer�speeG.�

:KicK�Wrace�sKows�WKis"
���A                          B                         C                          D  

39 7Ke� GiaJram iOOusWraWes� WKe� Wrace� oEWaiQeG� oQ� WKe� screeQ� oI� aQ� osciOOoscope�
wKeQ�a�JiYeQ�siJQaO�is�appOieG�Wo�WKe�iQpuW�WermiQaOs.�

�������������������������������������������������������

7Ke�Wime�Ease�is�seW�Wo��.��ms�GiY�aQG�WKe�YoOWaJe�seQsiWiYiW\�is��.��9�GiY.�
:KicK� oI� WKe� IoOOowiQJ� correcWO\� represeQWs� WKe� peaN� YoOWaJe� aQG� IreTueQc\� oI� WKe�
siJQaO"

PeaN�YoOWaJe )reTueQc\
A �.��9 ��.��+]
B �.��9 ����+]
C �.��9 ��.��+]
D �.��9 ����+]

��GiYisioQs

��GiYisioQs
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40 7Kree� iGeQWicaO� IiOameQW� Oamps�� ;�� <� aQG� =�� are� coQQecWeG� Wo� a� WraQsIormer� wiWK�
multiple coils. The resistance of each lamp is 4.5 Ω and each requires a current of 
�.��$�Wo�OiJKW�up�QormaOO\.

:KaW�caQ�Ee�oEserYeG�aEouW�WKe�EriJKWQess�oI�WKe�WKree�Oamps"

/amp�; /amp�< /amp�=

A 'immer�WKaQ�QormaO 1ormaO�EriJKWQess %riJKWer�WKaQ�QormaO

B %riJKWer�WKaQ�QormaO 1ormaO�EriJKWQess 'immer�WKaQ�QormaO

C 1oW�OiW 1ormaO�EriJKWQess 1oW�OiW

D 1oW�OiW 1oW�OiW 1oW�OiW
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1 $�sN\�GiYer�Mumps�Irom�a�KiJK�aOWiWuGe�KeOicopWer�as�sKowQ�iQ�Fig. 1.1.

                                                            Fig. 1.1

(a) ExpOaiQ�wK\�WKe�acceOeraWioQ�oI�WKe�sN\�GiYer

(i) is���.��ms�� aW�WKe�sWarW�oI�WKe�Mump� >�@

…………………………………………………………………………………

…………………………………………………………………………………

(ii) Gecreases�wiWK�Wime. >�@

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

(b) $W�oQe�poiQW�GuriQJ�WKe�GiYe��WKe�acceOeraWioQ�oI�WKe�sN\�GiYer�was��.��ms��.�7Ke�
sN\�GiYer�aQG�Kis�eTuipmeQW�KaYe�a�WoWaO�mass�oI����NJ.�

'eWermiQe�WKe�WoWaO�resisWiYe�Iorce�acWiQJ�oQ�WKe�sN\�GiYer�aW�WKaW�poiQW. >�@

total resistive force = ………….
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2 (a) 'eIiQe�gravitational field strength. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) $ sWoQe is�reOeaseG�Irom�resW�aW aQ�uQNQowQ�KeiJKW oQ�WKe�EarWK.��,W�reacKes
WKe�JrouQG�aIWer��.��s.��$ssume�WKaW�air�resisWaQce�is�QeJOiJiEOe.��

(i) &aOcuOaWe�WKe�YeOociW\�oI�WKe�sWoQe�aW��.��s. >�@

Velocity = …………………

(ii) ,Q�WKe�space�EeOow��sNeWcK�WKe�YeOociW\�Wime�JrapK�oI�WKe�sWoQe.��,QGicaWe�
Wime� ��.��s�aQG�iWs correspoQGiQJ�YeOociW\�oQ�WKe�axes. >�@

(iii) 'eWermiQe�WKe�KeiJKW�Irom�wKere WKe�sWoQe�is�GroppeG. >�@

Height = ………………….

158



�

3 )ossiO� IueOs�wiOO� eYeQWuaOO\� ruQ�ouW.�7Kis�Kas� OeG� Wo� scieQWisWs� OooNiQJ� Ior�aOWerQaWiYe�
sources� oI� eQerJ\.� 7iGaO� sWream� s\sWems� use� WKe� NiQeWic� eQerJ\� oI� seawaWer� Wo�
JeQeraWe�eOecWricaO�eQerJ\�GuriQJ�WKe�iQcomiQJ�aQG�ouWJoiQJ�WiGes.�

Fig. 3.1 EeOow�sKows�a�WwiQ�WurEiQe�s\sWem�iQ�wKicK�IOowiQJ�seawaWer�WurQs�WKe�WurEiQe�
EOaGes.

Fig. 3.1

:KeQ�operaWiQJ���.��x���� NJ�oI�seawaWer� WraYeOOiQJ�aW�a�speeG�oI��.��ms�� passes�
WKrouJK�eacK�WurEiQe�eYer\�secoQG.�EacK�WurEiQe�JeQeraWes��.��x���� :�oI�eOecWricaO�
eQerJ\.

(a) 'eIiQe�power. >�@

…………………………………………………………………………………………

(b) 7Ke�iQpuW�power�Wo�eacK�WurEiQe�is�WKe�NiQeWic�eQerJ\�oI�WKe�seawaWer�WKaW�IOows�
WKrouJK�eacK�WurEiQe�iQ�oQe�secoQG.�

&aOcuOaWe�WKe�iQpuW�power�oI�eacK�WurEiQe. >�@

,QpuW�power  ……………

(c) &aOcuOaWe�WKe�perceQWaJe�eIIicieQc\�oI�eacK�WurEiQe. >�@

PerceQWaJe�eIIicieQc\ =………….

(d) 6uJJesW�oQe�aGYaQWaJe�oI�WiGaO�sWream�s\sWems�oYer�coQYeQWioQaO�wiQG�
Iarms. >�@

…………………………………………………………………………………………

…………………………………………………………………………………………
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4 Fig. 4.1 sKows�a�Yer\�OarJe�pOaQe�mirror��iQcOiQeG�aW�����Wo�WKe�Kori]oQWaO��EeQeaWK�a�
paWWerQ�oQ�WKe�KiJK�ceiOiQJ�oI�a�KaOO.

Fig. 4.1

7Ke�mirror�is�seW�oQ�a�sWaQG�immeGiaWeO\�EeOow�WKe�ceQWre�C oI�WKe�paWWerQ.�R aQG�S
are�Wwo�ra\s�oI�OiJKW�Irom�C WKaW�sWriNe�WKe�mirror.

7Ke�GiaJram�is�GrawQ�Wo�scaOe.

(a) 2Q�Fig. 4.1��marN�wiWK�a�cross��x��WKe�posiWioQ�oI�I��WKe�imaJe�oI�C.��/aEeO�\our�
cross�I. >�@

(b) &ompOeWe�WKe�OiJKW�ra\s�Wo�sKow�Kow�5a\s�R aQG S WraYeO�aIWer�WKe\�sWriNe�WKe�
mirror. >�@
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5 Fig. 5.1 sKows�ra\s�Irom�a�GisWaQW�oEMecW�reacKiQJ�a�coQYerJiQJ�OeQs�wiWK�a IocaO�OeQJWK�
oI��.��cm.�

Fig. 5.1

(a) 6WaWe�wKaW� is�meaQW�E\ WKe�pKrase “the focal length of a converging lens is 
6.0 cm”. >�@

………..……………………………………………………….………………...

………..……………………………………………………….………………...

………..……………………………………………………….………………...

(b) &ompOeWe� WKe� ra\� GiaJram iQ�Fig. 5.1 Wo� scaOe Wo� sKow�Kow� WKe� coQYerJiQJ�
OeQs�Iorms�aQ�imaJe. >�@

(c) 'escriEe�WKe�eIIecW��iI�aQ\��oQ�WKe�imaJe wKeQ�KaOI�oI�WKe�OeQs�is�EeiQJ�cuW�awa\.
>�@

………..………………………………………..…………………….………………...

………..………………………………………..…………………….………………...
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6 Fig. 6.1 sKows�Wwo�IOaW�meWaO�pOaWes posiWioQeG�Kori]oQWaOO\��oQe�aEoYe�WKe�oWKer.�7Ke�
posiWiYe�WermiQaO�oI�a�KiJK�YoOWaJe�suppO\�uQiW is coQQecWeG�Wo�WKe�EoWWom�pOaWe�aQG�WKe�
QeJaWiYe�WermiQaO�is�coQQecWeG�Wo�WKe�Wop�pOaWe.

Fig. 6.1

7Ke�KiJK�YoOWaJe�suppO\�is�swiWcKeG�oQ.

(a) 2Q�Fig. 6.1� Graw�WKe�sKape�aQG�WKe�GirecWioQ�oI�WKe�eOecWric�IieOG�proGuceG�E\�
WKe�Kori]oQWaO�pOaWes. >�@

(b) $� smaOO� oiO� GropOeW� is� pOaceG� EeWweeQ� WKe� Wwo�meWaO� pOaWes.� 7Ke� oiO� GropOeW�
remaiQs�sWaWioQar\�iQ miG�air.

(i) 6WaWe�WKe�cKarJe�oI�WKe�oiO�GropOeW. ��� >�@

…………………………………………………………………………………

(ii) Explain, using your understanding of Newton’s laws of motion, how the 
oiO�GropOeW�caQ�remaiQ�sWaWioQar\�iQ�miG�air. ��� >�@

…………………………………………………………………………………

…………………………………………………………………………��

…………………………………………………………………………��

…………………………………………………………………………��

…………………………………………………………………………��

�
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7 $�Oamp�is�operaWeG�Irom�a����9�G.c�suppO\.�7Ke�EriJKWQess�oI�WKe�Oamp�is�Wo�Ee�YarieG�
coQWiQuousO\�oYer�a�wiGe� raQJe.�7Kis� is�maGe�possiEOe�E\�usiQJ�a�YariaEOe� resisWor�
AB oI�maximum�resisWaQce��.� wiWK�sOiGiQJ�coQWacW�X.��7wo�circuiWs�Ior�acKieYiQJ�
WKe�GesireG�resuOWs�are�suJJesWeG�aQG�sKowQ�iQ�Fig 7.1 aQG�Fig. 7.2.

(a) &aOcuOaWe�WKe�resisWaQce�oI�WKe�Oamp. >�@

Resistance = …………….

(b) &aOcuOaWe�WKe�maximum�aQG�miQimum�curreQW�IOowiQJ�WKrouJK�WKe�Oamp�iQ�

(i) circuiW�iQ�Fig. 7.1� >�@

Maximum current = ……………...

Minimum current = ……………....

(ii) circuiW�iQ�Fig. 7.2. >�@

Maximum current = ……………...

Minimum current = ……………....

Fig. 7.1 Fig. 7.2
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8 Fig. 8.1 sKows�WKe�siGe�Yiew�oI�waWer�waYes�IormeG�iQ�a�rippOe�WaQN.�

Fig. 8.1

(a) 'eWermiQe�WKe�waYeOeQJWK�oI�WKe�waYe. >�@

:aYeOeQJWK� �………….

(b) *iYeQ�WKaW�WKe�perioG�oI�WKe�waYe�is��.���s��GeWermiQe�WKe�speeG�oI�WKe�waYe.��
>�@

6peeG�oI�WKe�waYe� ……….….

(c) $�smaOO�piece�oI�sW\roIoam is�IOoaWiQJ�aW�A oQ�WKe�waYe aW �.����m�Kori]oQWaOO\
Irom�WKe�oriJiQ������.�6WaWe�aQG�expOaiQ�wKaW�wouOG Ee WKe�Kori]oQWaO�GisWaQce�
oI�WKe�sW\roIoam Irom�WKe�oriJiQ�aIWer��.��s. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

A

�.��� �.��� �.��� �.��� �.��� �.��� �.���

'isWaQce�m
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9 7Ke�GiaJram�EeOow�sKows�WKe�screeQ�oI�a�caWKoGe�ra\�osciOOoscope �&52�.�7Ke�Wime�
Ease�is�seW�aW��.�� ms�mm�aQG�WKe�OeQJWK�oI�WKe�Wime�Ease�sweep�MN is�����mm.

��������������������������

(a) &aOcuOaWe�WKe�Wime�GuraWioQ�represeQWeG�E\�MN. >�@

Time = ……………………….

(b) $�raGar�siJQaO��seQW�Irom�a�raGar�sWaWioQ�Wo�a�GisWaQW�aircraIW��is�GispOa\eG�oQ�WKe�
&52�aW�X aQG�WKe�siJQaO�receiYeG�EacN�Irom�WKe�aircraIW�is�GispOa\eG�aW�Y.�7Ke
GisWaQce�XY is����mm.�

*iYeQ�WKaW�WKe�speeG�oI�WKe�raGio�waYe�is��.��x���� ms��� caOcuOaWe�WKe�GisWaQce�oI�
WKe�aircraIW�Irom�WKe�raGar�sWaWioQ. >�@

Distance = ……………………….

(c) 7Ke�siJQaO�GispOa\eG�aW�Y is�weaNer�WKaQ�WKaW�aW�X.�6WaWe�a�reasoQ�wK\�WKis�is�so.
>�@

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

M NX Y

����mm
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Section B
$Qswer�all WKe�TuesWioQs�Irom�WKis�secWioQ.

$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Question 12.

10 )our�WraQsIormers��A� B� C aQG�D are�EeiQJ�iQYesWiJaWeG.�)or�eacK�WraQsIormer�� WKe�
iQpuW�YoOWaJe�is�cKaQJeG�aQG�WKe�ouWpuW�YoOWaJe�measureG�eacK�Wime.�7Ke�resuOWs�Ior�
eacK�WraQsIormer�are�sKowQ�E\�WKe�JrapKs�iQ�Fig. 10.1.

               Fig. 10.1

�.�� �.�� �.�� �.�� �.���.��

��.�

��.�

��.�

��.�

��.�
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2Qe�oI�WKe�WraQsIormers�is�WKeQ�useG�Wo�OiJKW�up�a����9�Oamp�Irom�a���9�power�suppO\�
as�sKowQ�iQ�Fig. 10.2.

                                                                Fig. 10.2

(a) ExpOaiQ�Kow�a�curreQW� iQ� WKe�primar\� coiO� proGuces�aQ�ouWpuW� YoOWaJe� iQ� WKe�
secoQGar\�coiO. >�@

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

(b) 'escriEe�WKe�purpose�oI�WKe�iroQ�core. >�@

…………………………………………………………………………………………

…………………………………………………………………………………………

(c) 8se WKe�GaWa�oQ�WKe�JrapKs�iQ�Fig. 10.1 Wo�aQswer�WKe�IoOOowiQJ�TuesWioQs.

(i) 6WaWe�aQG�expOaiQ�wKicK�WraQsIormer��A� B� C or�D��wouOG�Ee�useG�Wo�
OiJKW�WKe����9�Oamp�Wo�QormaO�EriJKWQess��Irom�a���9�suppO\�as�sKowQ�iQ�
Fig. 10.2. >�@

…………………………………………………………………………………

………………………………………………………………………………….
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(ii) 7raQsIormer� C coQWaiQs� ��� WurQs� oQ� iWs� primar\� coiO.� &aOcuOaWe� WKe�
QumEer�oI�WurQs�oQ iWs�secoQGar\�coiO. >�@

Number of turns = …………….….

(iii) 7raQsIormer�A Kas�a�curreQW�oI��.��� $�iQ�WKe�primar\�coiO.�&aOcuOaWe�
WKe�curreQW�iQ�WKe�secoQGar\�coiO. >�@

Current = ………………………….

(iv) 6WaWe�aQG�expOaiQ�wKicK�WraQsIormer��A� B� C or D��is�not suiWaEOe�Wo�Ee�
useG�Ior�WKe�WraQsmissioQ�aQG�GisWriEuWioQ�oI�eQerJ\�Irom�power�sWaWioQs�
Wo�WraQsmissioQ�caEOes. >�@

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………
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11 (a) Fig. 11.1 sKows�a�maQomeWer�wKicK�coQWaiQs�mercur\�EeiQJ�useG�Wo�measure�WKe�
pressure�Irom�a�Jas�suppO\.�2Qe�eQG�oI�WKe�WuEe�is�coQQecWeG�Wo�WKe�Jas�suppO\�
aQG�WKe�oWKer�eQG�is�opeQ.

Fig. 11.1

(i) ExpOaiQ�Kow�WKe�Jas�moOecuOes�iQ�WKe�maQomeWer�creaWe�a�pressure. >�@

……………………………………………………………………………………...

……………………………………………………………………………………...

……………………………………………………………………………………...

(ii) 0arN�aQG�OaEeO�oQ�WKe�riJKW�OimE�oI�WKe�maQomeWer�iQ�Fig. 11.1��a�poiQW�Q iQ�
WKe�WuEe�wKicK�is�aW�WKe�same�pressure�as�poiQW�P. ����������������������� >�@

(iii)*iYeQ�WKaW�WKe�GeQsiW\�oI�mercur\�is�������NJm�� aQG�WKaW�WKe aWmospKeric�
pressure�is�����mm+J��caOcuOaWe�WKe�pressure�oI�WKe�Jas�suppO\�iQ�Pa. >�@

Pressure� �……...........

(iv)6WaWe Kow�WKe�OiTuiG�OeYeOs�iQ�WKe�WuEe wiOO�cKaQJe�iI�a�maQomeWer�WuEe�oI�a�
OarJer� Eore� �iQQer� cross�secWioQaO� area� is� useG.� � 7Ke� WoWaO� amouQW� oI�
mercur\�is�coQsWaQW. >�@

……………………………………………………………………………………...

……………………………………………………………………………………...

……………………………………………………………………………………...
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(b) Fig. 11.2 sKows�a�OoQJ�YerWicaO�JOass�WuEe�wiWK�oQe�eQG�immerseG�iQ�mercur\�
aQG�WKe�oWKer�coQQecWeG�Wo�a�Yacuum�pump�aW�A.�7Ke�JOass�WuEe�IiWs�WiJKWO\�iQWo�
a�EeOO�Mar.�:iWK�aQ�opeQiQJ�aW�B aQG�aOO�air�iQ�WKe�JOass�WuEe�pumpeG�ouW�WKrouJK
A��WKe�mercur\�rises�Wo�a�maximum�KeiJKW�oI�����mm�aEoYe�WKe OeYeO�oI�mercur\�
iQ�WKe GisK.�

Fig. 11.2

$�Eic\cOe�pump�is�Qow�aWWacKeG�Wo�opeQiQJ�B aQG�air is�EeiQJ�pumpeG�iQWo�WKe�
EeOO�Mar.

6WaWe�aQG�expOaiQ�Kow�WKe�mercur\�coOumQ�iQ�WKe�JOass�WuEe�wouOG�EeKaYe�as�
air�is�pumpeG�iQWo�WKe�EeOO�Mar�E\�WKe�Eic\cOe�pump. >�@

……………………………………………………………………………………..…...

…..……………………………………………………………………………………...

…..……………………………………………………………………………………...

AWo�Yacuum�pump

�����mm ����mm

0ercur\ iQ�WKe�GisK

B

JOass WuEe

EeOO�Mar

Y
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12 EITHER

(a) $� YeWeriQariaQ� waQWs� Wo� Go� a miQor� surJer\� oQ� a� GoJ.� � 6Ke� sWeriOi]es� Ker�
iQsWrumeQWs��comprisiQJ�oI�a�scaOpeO�aQG�a�KemosWaW��E\�immersiQJ�WKem�iQ�
�.�� NJ� oI� EoiOiQJ� waWer� Ior� ��� miQuWes.� � 6Ke� WKeQ� TuicNO\� WraQsIers� WKe�
iQsWrumeQWs�Wo�a�weOO�iQsuOaWeG�Wra\�coQWaiQiQJ�����J�oI�sWeriOi]eG�waWer�aW�room�
WemperaWure����o&��wKicK�IuOO\�coYers�WKe� iQsWrumeQWs.� �$IWer�a�Iew�miQuWes��
WKe�iQsWrumeQWs�aQG�waWer�reacK�WKe�same�WemperaWure� y o&.

7Ke�mass�oI�WKe�scaOpeO�is����J�aQG�WKe�mass�oI�WKe KemosWaW�is����J.��%oWK�are�
maGe�Irom�sWeeO�wiWK�a�speciIic�KeaW�capaciW\�oI�����-�NJK.��7Ke�speciIic�KeaW�
capaciW\�oI�waWer�is������-�NJK.

(i) 'eWermiQe��iQ�Werms�oI y��WKe

1. KeaW�OosW�E\�WKe�scaOpeO�aQG�KemosWaW. >�@

Heat lost = ………………………………

2. KeaW�JaiQeG�E\�WKe�sWeriOi]eG�waWer. >�@

Heat gained = ………………………….

(ii) )rom�(a)(i)� wriWe�aQ�eTuaWioQ�reOaWiQJ�WKe�KeaW�excKaQJe�EeWweeQ�WKe�
scaOpeO��KemosWaW�aQG�waWer.� >�@

…………………………………………………………………………………

…………………………………………………………………………………

(iii) +eQce�or�oWKerwise��GeWermiQe�y. >�@

y = ………………………

171



��

(b) 7Ke�apparaWus�is seW�up�Wo�GeWermiQe�WKe�speciIic�OaWeQW�KeaW�oI�IusioQ�oI�ice�as�
sKowQ�iQ�Fig. 12.1.

                          Fig. 12.1                                                                         Fig. 12.2

%oWK�seWups�useG�simiOar�apparaWus�aQG�maWeriaOs.��7Ke�KeaWer�iQ�A is�swiWcKeG�
oII�wKiOe�WKe�KeaWer�iQ�B is�swiWcKeG�oQ.��7Ke�EaOaQce�reaGiQJs�are�recorGeG�aW�
reJuOar�Wime�iQWerYaOs�aQG�WKe�resuOWs�are�pOoWWeG�aJaiQsW�Wime�as�sKowQ�iQ�Fig. 
12.2.

����� (i) 6WaWe�wKaW�is�meaQW�E\�WKe�specific latent heat of fusion oI�ice. >�@

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

(ii) 'eWermiQe�WKe�mass�oI�ice�meOWeG�E\�WKe�KeaWer�iQ�WKe�IirsW����s. >�@

Mass of ice = ………....….

+eaWer�
swiWcKeG�
on

&rusKeG�ice�aW��o&
EOecWroQic�%aOaQce�reaGiQJ�J

7ime�s
EOecWroQic�%aOaQce EOecWroQic�%aOaQce

+eaWer�
swiWcKeG�
off
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(iii) ,I�eQerJ\�is�EeiQJ�suppOieG�aW�a�raWe�oI�����-s����caOcuOaWe�WKe�speciIic�
OaWeQW�KeaW�oI�IusioQ�oI�ice��assumiQJ�WKaW�aOO�WKe�eQerJ\�reOeaseG�Irom�
WKe�KeaWer�is�aEsorEeG�E\�WKe�ice. >�@

Specific latent heat of fusion = ………………….
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12 OR

(a) 7o�iQYesWiJaWe�a�Oa\er�oI�rocN�uQGerJrouQG��aQ�expOosioQ�is�WriJJereG�oQ�WKe�surIace�oI�
�������WKe�EarWK.�Fig. 12.3 EeOow�sKows�WKe�arraQJemeQW.

�������6ouQG�waYe�Irom�WKe�expOosioQ�ma\�WraYeO�Wo�WKe�GeWecWor�WKrouJK�air��path 1��or
����WKrouJK�EarWK��path 2�.�,W�caQ�aOso�Ee�WraQsmiWWeG�iQWo�WKe�Oa\er�oI�rocN�E\�path 4 wiWK�

�������parW�oI�waYe�EeiQJ�reIOecWeG�aW�WKe�EouQGar\�EeWweeQ�WKe�EarWK�aQG�WKe�Oa\er�oI�rocN�
����� as�iQGicaWeG�E\�path 3.

������7Ke�Wime�WaNeQ�Ior�WKe�souQG�Wo�reacK�WKe�GeWecWor�is�sKowQ�iQ�Table 12.4.

PaWK 1 2 3
7ime�WaNeQ��iQ�secoQGs��Ior�souQG�Wo�
WraYeO�Irom�WKe�source�Wo�WKe�GeWecWor �.��� �.��� �.���

(i) ExpOaiQ�wK\�souQG�waYe�WaNes�WKe�sKorWesW�Wime�Wo�reacK�WKe�GeWecWor�aOoQJ�
path 2. >�@

…………………………………………………………………………….……………

………………………………………………………………………………………….

(ii) *iYeQ�WKaW�WKe speeG�oI�souQG�iQ�air�is�����ms����caOcuOaWe�WKe�GisWaQce�EeWweeQ�
WKe�source�oI�souQG�aQG�WKe�GeWecWor. >�@

��������'isWaQce  

(iii) 8se�WKe�aQswer�iQ�parW�(ii) Wo�caOcuOaWe�WKe�speeG�oI�souQG�iQ�EarWK. >�@

6peeG�oI�souQG  

Fig. 12.3

Table 12.4

EarWK
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(iv) 5eIerriQJ�Wo�path 4��expOaiQ�Kow�WKe�speeG�oI�souQG�cKaQJes�wKeQ�iW�WraYeOs�
Irom�EarWK�Wo�WKe�Oa\er�oI�rocN.�� >�@

……………………………………………………………………………….…………

………………………………………………………………………………………….

(b) Fig. 12.5 sKows�uOWrasouQG�EeiQJ�useG�Wo�sWuG\�aQ�uQEorQ�EaE\.
������

Fig. 12.5

(i) ExpOaiQ�Kow�WKe�YiEraWioQs�oI�WKe�source�proGuce�waYes�oI�uOWrasouQG�aQG�
suJJesW�Kow� WKese�waYes�are� WraQsmiWWeG� WKrouJK� WKe�EoG\� Wissue� Wo� WKe�
receiYer. >�@

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

(ii) 8OWrasouQG�useG�iQ�meGiciQe�Kas�a�IreTueQc\�wKicK�is�����Wimes�KiJKer�WKaQ�
WKe�maximum�IreTueQc\�WKaW�caQ�Ee�KearG�E\�KumaQs.

EsWimaWe�WKe�IreTueQc\�WKaW�miJKW�Ee�useG�Ior�uOWrasouQG�iQ�meGiciQe. >�@

)reTueQc\� 
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1 D 11 A 21 A 31 A
2 B 12 C 22 A 32 B
3 B 13 D 23 D 33 B
4 D 14 A 24 A 34 C
5 D 15 B 25 B 35 B
6 B 16 B 26 C 36 A
7 A 17 C 27 D 37 C
8 B 18 B 28 D 38 C
9 B 19 B 29 C 39 B
10 C 20 D 30 C 40 C
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SECONDARY FOUR EXPRESS PHYSICS 

PRELIMINARY EXAMINATION 2018
ANSWER KEY

1 D 11 A 21 A 31 A
2 B 12 C 22 A 32 B
3 B 13 D 23 D 33 B
4 D 14 A 24 A 34 C
5 D 15 BB 2525 B 35 B
6 B 16 BB 2626 C 36 A
7 A 17 CC 2727 D 37 C
8 B 18 BB 282 D 38 C
9 B 19 B 292 C 39 B
10 CC 200 D 30 C 40 C
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   Section A (50 marks)

7o�GeGucW�oQe�marN�per�TuesWioQ�Ior�errors iQ�siJQiIicaQW�IiJures.

Qn Answers Mark
1ai Air resistance is�negligible 

2r��1o�air�resisWaQce or�resisWiYe�Iorce
2r��WKe�oQO\�Iorce�acWiQJ�is�WKe�weiJKW�or�JraYiWaWioQaO�Iorce or�JraYiW\
2r��5esuOWaQW�Iorce�is �Gue�Wo� WKe�weiJKW�or�JraYiWaWioQaO�Iorce

�

1aii Air resistance increases as�speeG�iQcreases

Resultant force decreases
$ccepW� )5 Gecreases

�

�

1b 5esuOWaQW�Iorce� �ma
 ����NJ�x��.��ms��
 675 N
'o�QoW�JiYe� WKe�IirsW�marN� iI�sWuGeQW�puWs�resuOWaQW� Iorce�as�WKe�resisWiYe�
Iorce.

7oWaO�resisWiYe�Iorce� �:eiJKW�– resuOWaQW�Iorce
 ���� 1 – ��� 1
 ����1
 230 N ���sI������

2r��5esuOWaQW�Iorce� �ma
 ����NJ�x��.��ms��
 ����1
 680 N ���sI� >�@

7oWaO�resisWiYe�Iorce� �:eiJKW�– resuOWaQW�Iorce
 ���� 1 – ����1
 220 N ���sI����������������>�@�����

�

�

7oWaO�marN�Ior�4� 5

2a Gravitational force per unit mass. �

COMMONWEALTH SECONDARY SCHOOL
SECONDARY FOUR EXPRESS PHYSICS

PRELIMINARY EXAMINATION 2018
MARK SCHEME

1ai Air resistance is�negligible 
2r��1o�air�resisWaQce or�resisWiYe�Iorce
2r��WKe�oQO\�Iorce�acWiQJ is�WKe�weiJKW�or JraYiWaWioQaO�Iorce or JJraraYiYiW\W\
2r��5esuOWaQW�Iorce�is �Gue�Wo� WKe�weiJKW�or�JraYiWaWioQaO�Iorce

�

1aii Air resistance increases as�speeG�iQcreases

Resultant force decreases
$ccepW� )5 Gecreases

�

�

1b 5esuOWaQW�Iorce� �ma
 ����NJ�x��.��ms��
 675 N
'o�QoW JiYe� WKe�IirsW�marN� iI�sWuGeQW�puWs�ressuOWaQW�Iorce aass WKWKe�resisWiYe�
Iorce.

7oWaO�resisWiYe�Iorce� �:eiJJKWKW�– reresuuOWaQW�Iorccee
 ���� 1 – ��� 1
 ����1
 230 N ���sI������

2r� 5esuOWaQW�Iorce� �ma
 ����NJ�x��.��ms��
 ����1
 680 NN ���� ssI�I� >�>�@@

7oWaW O�reresisWiYYee IoIorcrce�e   :eiJKW�– resuOWaQW�Iorce
 ������� 11 – ������ 11
 222200 NN ���� ssI�I����������������>�@�����

�

�

7oWaO�marN Ior 4� 5
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Qn Answers Mark
2bi a� ��Y�u��W

10 ms-2   (v – 0 ms-1)/2.0s

Y� �20 ms-1

�

�

2bii Straight line JrapK�wiWK�positive gradient starting from origin.

&orrecW YaOues�oI�velocity oI�20 ms-1 aQG corresponding time oI 2.0 s 
cOearO\�iQGicaWeG�oQ�JrapK.�Axes labelled with units.

�

�

2biii $rea�uQGer�WKe�JrapK� ò x 2.0 s x 20 m/s

 20 m

7Ke�KeiJKW�Irom�wKicK�WKe�EaOO�is�GroppeG�is����m.
e.c.I.�Irom��E���i�� �ii�

�

�

Examiners’ comments:
*eQeraOO\�weOO�GoQe�aparW�Ior�some�sWuGeQWs�wKo�sWiOO�sNeWcK�WKe�JrapK�
wiWK�wroQJ�iQiWiaO�speeG�oI����m�s.
7Kese�sWuGeQWs�QeeG�Wo�uQGerOiQe�Ne\�pKrase�sucK�as�“released from rest” 
iQ�WKe�TuesWioQ�sWem�Wo�remiQG�WKemseOYes.

7oWaO�marN�Ior�4�� 7

3a Rate of work done or Rate of energy conversion �

3b ò (9.7 X 105 kgs-1) (3.0 ms-1)2

 4.4 X 106 -/s or W ���sI�

�

�
3c (1.2 x 106 / 4.37 x 106) x 100�

 ��.��
 28 � ��sI�
e.c.I.�Irom��E�

2r��(1.2 x 106 / 4.4 x 106) x 100�
 ��.��
 27 � ��sI�

�

�

v/ms-1

t/s

��

�.�

2bii Straight line JrapK wiWK�positive gradient starting from origginin.

&orrecW YaOues oI�velocity oI�20 ms-1 aQG corresponding timeme oI 2.2.00 s
cOearO\�iQGicaWeG�oQ�JrapK.�Axes labelled with units.

�

�

2biii $rea�uQGer�WKe�JrapK� òò x x 2.2.0 0 s x 2020 mm/s/s

 2020 mm

7Ke�KeiJKKW�Irromom wwKicKK WWKeKe EEaOaOO�is�GroppeG�is����m.
e.c.I. IIrorom��E�E��� �i�� �i�ii�i�

�

�

ExExamamininere s’s ccomomments:
*eeQeQeraraOO\�\�weweOO�GoQe�aparW�Ior�some�sWuGeQWs�wKo�sWiOO�sNeWcK�WKe JrapK�
wiWK wwroroQJQ �iQiWiaO�speeG�oI����m�s.
7Kese�sWuGeQWs�QeeG�Wo�uQGerOiQe�Ne\�pKrase�sucK�as�“released from rest” 
iQ�WKe�TuesWioQ�sWem�Wo�remiQG�WKemseOYes.

v/ms-1

t/s

��

t/s
�.�
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Qn Answers Mark
3d $Q\�oI�WKe�IoOOowiQJ�

o 7Kere�is�curreQW or�waWer�moYiQJ WKrouJKouW�WKe Ga\ �EuW
QoW�so�Ior�wiQG�EOowiQJ�iQ�WKe�correcW�GirecWioQ�.

o No noise pollution Ior�WiGaO�eQerJ\.
o Do not require large clearance of land space.
o 'oes�QoW�oEsWrucW�WKe�IOiJKW�paWK�oI�birds

�

7oWaO�marN�Ior�4�� 6

4a

,maJe�OocaWeG correctly and accurately (+/- 1 mm) aQG�OaEeOOeG�as I. �

4b 5eIOecWeG� ra\s� GrawQ� correcWO\� �accepW� eiWKer� exWeQsioQ� Wo� I or� Irom�
measuremeQW�oI�aQJOe�oI�iQciGeQce� �aQJOe�oI�reIOecWioQ���� �o�.

2Qe�marN�Ior�eacK�ra\.
�

7oWaO�marN�Ior�4�� 3

5a 7Ke�distance between the optical centre�ceQWre�oI�coQYerJiQJ�OeQs�OeQs�
axis and Principal Focus�)ocaO�PoiQW is�6.0 cm. �

5b $�ra\� is�GrawQ�parallel Wo�WKe�oWKer�Wwo�ra\s aQG passing through the 
optical centre undeviated.

$OO� �� ra\s�brought to a focus oQ� WKe� IocaO� pOaQe. Don’t accepW� imaJe�
IormeG�aW�PriQcipaO�)ocus�).

aW 6.0 cm ���� �.��cm� away from the lens 

�

�

�

4a

,maJe�OocaWeG correctly anndd accuc rar tely (+/+/- 11 mmmm)) aQG�OaEeOOeG�as I. �

4b 5eIOeccWeG� ra\s� GrawQ� corrrerecWcWO\O\� �accec pWp eeiWiWKeKer�r exWeQsioQ� Wo� I or� Irom�
measuremeQW�oI�aQJOe�oI�iQQciGeQcce�e�  aQaQJOJOe�e�oI�reIOecWioQ���� �o�.

2Qe�marN�Ior�eacK�ra\.
�

7oWaO�mamarNrN IIor 44 �� 3

5a 7Ke�e didiststanancece bebetwtweee n the optical centre�ceQWre�oI�coQYerJiQJ�OeQs�OeQs
axxisis anandd PrP inincicipap l Focus�)ocaO�PoiQW is�6.0 cm. �

5b $�ra\� is�GrawQ�parallel Wo�WKe�oWKer�Wwo�ra\s aQG passing through the 
optical centre undeviated. �
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Qn Answers Mark

5c ,maJe�Eecomes�less bright or dimmer. �

Examiners’ comments:
0aQ\�sWuGeQWs�WKouJKW�WKaW�WKe�imaJe�wiOO�Ee�KaOYeG�or�imaJe�wiOO�
Gisappear�or�Eecome�EOur.
6WuGeQWs�QeeG�Wo�NQow�WKaW�wKeQ�WKe�KaOI�WKe�OeQs�is�cuW��aOO�WKe�ra\s�WKaW�
useG� Wo�Ee�coQYerJeG�E\� WKis�KaOYe�oI� WKe� OeQs�wiOO�Qo� OoQJer� reacK� WKe�
imaJe��ra\s�iQciGeQW�oQ�WKe�oWKer�KaOI�is�QoW�aIIecWeG.�6iQce�Oess�OiJKW�ra\s�
reacK�WKe�imaJe��WKe�imaJe�wiOO�Ee�Oess�EriJKW.��

7oWaO�marN�Ior�4�� 5

6a 6Kape�Vertical straight lines are�GrawQ�Irom�oQe�pOaWe�Wo�aQoWKer
wiWK�equal spacing EeWweeQ�WKem.���� ��mm�iQ�spaciQJ�is�aOOoweG

'irecWioQ� 7Ke�arrows poiQW�Irom�EoWWom�pOaWe�Wo�Wop�pOaWe

�

�

�
6bi Positive. �

6bii 7Ke�electrostatics or�eOecWric Iorce��oI�aWWracWioQ�Irom�WKe�Wop�pOaWe�aQG�
repuOsioQ�Irom�WKe�EoWWom�pOaWe��is�acting upwards oQ�WKe�oiO�Grop�

aQG is equal to the weight oI�WKe�oiO�Grop�wKicK�acWs�GowQwarGs.

$s�WKere�is�no resultant force acWiQJ�oQ�WKe�oiO�Grop��WKe�oiO�Grop�remaiQs�
aW�resW.�

�

�

�

7oWaO�marN�Ior�4�� 7

7a 5� �9��P
 (12 V)2 / 24 W

 6.0 Ω

�

�
7bi

0aximum�curreQW  

 2.0 A
�

5c ,maJe�Eecomes less bright or dimmer. �

Examiners’ comments:
0aQ\�sWuGeQWs�WKouJKW�WKaW�WKe�imaJe wwiOiOiOiOOOOOOOOOOOOOOOOOOOOOOOO EeEeEeEEeEEeEeEEeEEeEeEeEeEeeEeEeeeeeEeEEeEeEeEEeEeEeEeeeEeEeEeEeEeEeEEeEeEeeeeEeEeEeEeEeEeEEeEeEeeEeEeEEEEeeeEeEEEeEEEeEEEEEEeEeEeeEeEeEEeeeeEeEeeeeeeeeEEEEeEeeeeeeeEeeeeeeeEeeeeeEeeEeEeeeeeeeeeeeee KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKaOaaaaOaOOaaaaOaOOOaOOaOaOaOaaOaOaOaOaOOaaOaOaOaOaaaaaaOaOaOaOaOaOOaOaOaaaaaaaaaaOaOaaaOaOaaOaaaaaaOaaaaaaaaaaaaaaaOaaaaaaOaaaaaOaOaaaOaOOOa YeYeYeYeYeYeYeYYeYeYeYeeYeYeYeYeYeYeYeYeYYeYeeeYeeYeeYeYeYeYeYYYeYeYeeYeYYeYeYeYYeYeYeYYYeYeYeYYYYYeYeYeYYYeeYYeYeYYYYeYeYeeYeYYYYYeYYYeYeYeYYYeYYYYYYYYYeYYYYYYYYeYYeeeeYeYeYeYYYYYeeYYYYeeeYYYeeeeYYeeeeeYeeeeeeeeeeeeeeeeYeYYeeYYeeeeeGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG oooooooooorooooooooooooooooo iiiimamamamaJeJJJ �wiOOO
Gisappear�or�Eecome�EOur.
6WuGeQWs�QeeG�Wo�NQow�WKaW�wKeQ�WKe�KaOI�WKe�OeQs�is�cuWuW��aOaOO�WKe�rara\\s�WKaW�
useG� Wo�Ee�coQYerJeG�E\� WKis�KaOYe�oI� WKe�e OeQs�wiOO�Qoo� OoQoQJer� reacK� WKe
imaJe��ra\s�iQciGeQW�oQ�WKe�oWKer�KaOI�is�QoW�aIIIeIecWeG.�6iiQcQcee Oess�OiJKW�ra\s
reacK�WKe�imaJe��WKe�imaJeJ �wiOO�Ee�Oess�EriJJKWKW.���

7oWaO�marN�Ior�4�� 5

6a 6Kape�Vertical straightht llininess arare�e GrGrawawQQ Irom�oQe pOaWe�Wo�aQoWKer
wiWK�equal spacing EeEeWwWweeeeQQ WKWKemem. ������ �� mm�iQ�spaciQJ�is�aOOoweG

'irecWiooQ�Q 7K7Ke�e arroowsws popoiQiQW�W Irom�EoWWom�pOaWe�Wo�Wop�pOaWe

�

�

�
6bi Posisititivev . �

6bii 7K7Ke�e�elelecectrrosostatatitics or�eOecWric Iorce �oI�aWWracWioQ�Irom�WKe�Wop�pOaWe�aQG�
rerepupuOsOsioQQ IrIromom�WKe�EoWWom�pOaWe��is�acting upwards oQ�WKe�oiO�Grop�

aQGG isis equal to the weight oI�WKe�oiO�Grop�wKicK�acWs�GowQwarGs.

$s�WKere�is no resultant force acWiQJ�oQ�WKe�oiO�Grop��WKe�oiO�Grop�remaiQs�

�

�

�
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Qn Answers Mark

0iQimum�curreQW  

 1.0 A 

�

7bii

0aximum�curreQW  

 2.0 A

0iQimum�curreQW  �accepW�iI�worNiQJ�is�QoW�wriWWeQ�

 0 A 

�

�

7oWaO�marN�Ior�4�� 6

8a λ = 0.550 m – �.����m
 0.400 m �

8b V = λ�7
 0.400 m/0.33 s

 1.2 ms-1

�

�
8c 7Ke�piece�oI�6W\roIoam�wouOG�Ee�0.500 m �Kori]oQWaOO\��Irom�WKe�oriJiQ.

7Kis�is�Eecause�WKe�waYe�is�a�transverse wave or�WKe�moYemeQW�oI�
sW\roIoam�is�perpeQGicuOar�Wo�WKe�GirecWioQ�oI�WKe�waYe

eacK�parW�oI�WKe�waYe�only oscillates up and down aQG�QoW�OeIW�aQG�
riJKW�or�WKe�6W\roIoam�YiEraWes�perpeQGicuOarO\�Wo�WKe�GirecWioQ�oI�WKe�
waYe
2r��waYes�WraQsIer�eQerJ\�>�@�wiWKouW�WraQsIerriQJ�maWWer�>�@ +eQce�iWs�
Kori]oQWaO�GisWaQce�wouOG�remaiQ�coQsWaQW.��

�

�

�

7oWaO�marN�Ior�4�� 6

9a ����mm x��.�� ms�mm
 20 ms or 0.020 s or 2.0 x 10-2 s �

9b
'iYiGe�Wime�E\����e.J.� or��

G  �.��x���� m�s�x��.����s�

 1 800 000 m or�1.8 x 106 m

�

�

9c EQerJ\�is�absorbed E\�WKe�surrouQGiQJ�air.�

7Kus less energy is received E\�WKe�raGar.

�

�

 2.0 A

0iQimum�curreQW  �accepW�iI�worNiQJ�is�QoW�wriWWeQ�

 0 A ��

7oWaO�marN�Ior�4�� 6

8a λ = 0.550 m – �.����m
 0.400 m �

8b V = λ�7
 0.400 m/0.33 s

 1.2 ms-1

�

�
8c 7Ke�piece�oI�6W\roIoam�wouOG�Eee 0..500 m �K�Korori]i]oQoQWaWaOO\��Irom�WKe�oriJiQ.

7Kis�iss Eecause�WKe�waYe�is�s aa trtrana svere ses wwavave or�WKe�moYemeQW�oI�
sW\roIoam�is perpeQGicuOar Wo�o�WKWKe�e�GiGirerecWcWioioQQ oIoI�WKe�waYe

eacK�parW�oI�WKe�waYe�onlyly ooscscillaatetes s up and down aQG�QoW�OeIW aQG�
riJKW or�WKee 66W\W\roroIoIoam YYiEiEraraWeWes�s�perpeQGicuOarO\�Wo�WKe�GirecWioQ�oI�WKe
waYe
2r��waaYeYes�s�WrW aQsIsIerer eeQeQerJrJ\�\ >�@ wiWKouW�WraQsIerriQJ�maWWer�>�@ +eQce�iWs�
Kori]oQWaO GisisWaWaQcQcee wowouOuOG�remaiQ coQsWaQW.�

�

�

�

7ooWaWaO�O mamarNrN�Ioror 44 �� 6

9a ����mmm x�x��.� �� ms�mm
 20 ms or 0.020 s or 2.0 x 10-2 s �
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Qn Answers Mark

7oWaO�marN�Ior�4�� 5

10a 7Ke�current iQ�WKe�primar\�coiO�is�alternating�changing

7Ke�magnetic flux in the secondary coil is changing coQWiQuousO\�
KeQce�iQGuciQJ aQ�emI�iQ�WKe�secoQGar\�coiO.�

�

�

b 7o concentrate the magnetic field lines �

ci B Eecause�WKe the output voltage is 12.0 V when the input voltage is 
3.00 V.�as�sKowQ�oQ�WKe�JrapK�

�

cii Ns/50   12.0 V/6.00 V

1s   100

�

�
ciii 48.0 V/ 6.00 V   0.500 A/Is

,s  0.0625 A ���sI�

�

�
civ D Eecause�iW�is�a�step-down WraQsIormer or�current is stepped up

resuOWiQJ�iQ�a�higer power loss in the cables.

�

�

7oWaO�marN�Ior�4��� 10

11ai 7Ke� Jas� moOecuOes� are� moving randomly aQG� continuously aW� KiJK�
speeG.
$ccepW��constant and random or�constant random

7Ke\�collide with the walls of the container/mercury WKus�exerWiQJ�a�
force oQ�WKe�waOOs�mercur\.��7Ke�Iorce�per�uQiW�area�is�WKe�pressure.

�

�

11aii

�Q

p g p g
3.00 V.�as�sKowQ�oQ�WKe�JrapK�

cii Ns/50   12.0 V/6VV .00 V

1s   100

�

��
ciii 48.0 V/ 6.00 V   0.500 A/Is

,s  0.0625 A ���sI�

�

�
civ D Eecause�iW�is�a�step-down WraQsIormer orr�cucucuccucucucuccucucucucucuucucucucuuucuuuuccuucuuuuccuuuuucucuuuuucucccuuuucucucuccccuucucuucuucucucucuuuuuuuuucccuuuuuuccuuuuuuuccuuuuuuucuccucuuucuuccucuuuucucccccuccccccuuc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeneneneenenenenenenenenennenenenenenenenenenenenenenenenenenennenenenennennenenenennenenenenneneeneneneennneenenennnneneeeenenenenenneenenenenneeenennenneeeennnnnneeennnnneeennnnneeenneneenttttttttttttttttttttttttt tttttttttttttttttttttttttttt ttttttttt t tttttttttttttttttttttt t isisisisisisisissisisisisisisisissisississisisisssisisisisisisisissisisisisisisssississisissisisssssssssssisssssissssisisssisssisisisissssisssssisissiisiissisiisisiiissssssssssssissssssssss sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssttettetttetetetetetetetetetetetetetetetetetetetetetetetteteteteteetettt ppppppppedededed uupp

resuOWiQJ�iQ�a�higer power loss in the cables.

�

�

7oWaO�marN�Ior�4��� 10

11ai 7Ke� Jas� moOecuOes� are momoviingng rrandodomlmlyy aQaQGG continuously aW� KiJK�
speeG.G
$ccepW��constant and randod m oror�coconsnstatantnt random

7Ke\�collide with the walallsls oof f thhe e ccontainer/mercury WKus�exerWiQJ�a�
force oQ�WKeKe wwaOaOOsOs�mercucur\r\.. 77KeK �Iorce per�uQiW�area�is�WKe�pressure.

�

�

11aii
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11aiii ����mm�– ����mm� �80 mm or�Pressure difference is 80 mmHg

P� ���� mm+J � �� mm+J
 ����mm+J

P = ρgh
 0.840 m x 13600 kgm-3 x 10 Nkg-1

 ��� ���
 110 000 Pa ���sI� or�114 000 Pa �� sI� or�1.14 x 105 Pa

�

�

�
11aiv 7Ke�OiTuiG�levels iQ�both sides oI�WKe�WuEe�wiOO�fall.

+oweYer��WKe�difference iQ�WKe�Wwo�OeYeOs wiOO remain unchanged.

�

�

11b $s�air�is�pumpeG�iQWo�WKe�EeOO�Mar��WKe�pressure of the bell Mar increases
aEoYe�aWmospKeric�pressure.

$s�sucK��mercur\�wouOG�Ee�IorceG�iQ�Wo�WKe�JOass�WuEe�maNiQJ�WKe
mercury column taller/longer.

�

�

7oWaO�marN�Ior�4��� 10

12
EITHER
ai1

+eaW�OosW�E\�scaOpeO�aQG�KemosWaW
 (0.050 kg + 0.070 kg) x (450 -/kgK) x (100oC -y)
 ���.����x�����x������-�� ��.���x�����x y��-
 (5 400- 54 y) - or�54(100 –y) -

�

�

ai2 +eaW�JaiQeG�E\�WKe�sWeriOi]eG�waWer��4  mcθ
 ��.����NJ�x�������-�NJK�x��y���o&�
 ��840y - 23 520) - or 840(y -28) - �

aii Heat lost by scalpel and hemostat   heat gained by water

2r��54(100 –y)   840(y -28)

�

aiii ������� ��\� ����y � �����
������������� �����y �����y
������ ����y
y  32 �� sI� �

bi 6peciIic� OaWeQW� KeaW� oI� IusioQ� oI� ice� is� WKe� amount of thermal energy
required

Wo�cKaQJe�unit mass of ice Irom�iWs�solid to liquid state� wiWKouW�a�cKaQJe�
iQ�WemperaWure.

�

�

+oweYer��WKe�difference iQ�WKe�Wwo�OeYeOs wiOO remain unchanged. �

11b $s�air�is�pumpeG�iQWo�WKe�EeOO�Mar��WKe pressure of the bell Mar iinncreasasees
aEoYe�aWmospKeric�pressure.

$s�sucK��mercur\�wouOG�Ee�IorceG�iQ�Wo�WKe�JOass�WuEee mamaNiNiQJQJ�WKe
mercury column taller/longerrr .

�

�

7oWaO�marN�Ior�4��� 10

12
EITHER
ai1

+eaW�OosW�E\�scaOpeO�aQG�KemosWaW
 (0.050 kg + 0.070 kg) x (450 -/kgK) x (100ooC -y)yy
 ���.����x�����x������-�� ��.���x�����x y��-
 (5 400- 54 y) -yy or�54(100 –y) -

�

�

ai2 +eaW JJaiQeG�E\�WKe�sWeriOi]eeG�G�wawaWeWer� 44   mcmcθθ
 ��.����NJ�x�������-�NJK x��yy�yy ��o&�&�
 ��840y - 23 520) - or 840(0(y y --2828) ) -- �

aii Heat losost t byby sscalppelel aandnd hhememostat   heat gained by water

2r� 54(100 ––yy))   84840(0(y y -28)

�

aiii ��������� � ����\�  ������y � �����
�������� �� �������� � �����y �����y
�������  �����y
y  32 �� sI� �
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bii 0ass�oI�ice�meOWeG�E\�WKe�KeaWer�aOoQe�iQ�WKe�IirsW����s� �����J�– ����J

 25 g �

biii /aWeQW�KeaW�JaiQeG�E\�ice� �KeaW�suppOieG�E\�KeaWer
6peciIic�OaWeQW�KeaW�oI�IusioQ�  �PW���m�

 �400 -/s î 20s) / 25g 

 320 -/g

�

�

7oWaO�marN�Ior�4����E,7+E5 10

12 OR
ai 6ouQG�WraYeOs�faster in solid �earWK or�JrouQG��compareG�Wo�air. �

aii 'isWaQce� �330 ms-1 x 0.100 s
 33 m or�33.0 m

�

�
aiii 6peeG� �33 m /0.020 s or�33.0 m /0.020 s

 1700 ms-1 ��sI� or�1650 ms-1 ��sI�

�

�

aiv 7Ke�speed of sound increases.�7Ke�reIracWeG�waYe�bends away from 
the normal. �

bi ProGucWioQ�oI�uOWrasouQG�
Vibration of the source aW�KiJK�IreTueQc\ Wo�aQG�Iro
along the direction of the propaJaWioQ�oI�WKe�wave
�or�OoQJiWuGiQaO�waYe��proGuces�uOWrasouQG.�

7raQsmissioQ�WKrouJK�EoG\�Wissues�
7Ke�molecules oI�WKe�body tissue vibrate EacNwarG�aQG�IorwarG in the
direction parallel Wo�WKe�GirecWioQ�oI�WKe�propaJaWioQ�oI�sound or wave.

2r�
7Ke�YiEraWioQs�oI�WKe�source�resuOWs�iQ�WKe�IormaWioQ�oI�a�series�oI�
compressions (or region of high pressure) and rarefactions (or 
region of low pressure) iQ�WKe�body tissue.

7raQsmissioQ�Wo�WKe�receiYer�
:KeQ�WKe�uOWrasouQG�KiWs�WKe�GeQser�parW�oI�WKe�Wissue��iW�is�reflected 
WKrouJK�WKe�EoG\�Wissue�aQG�is�GeWecWeG�E\�WKe receiver (or�Jo�EacN�Wo�
WKe receiver�.

�

�

�
bii 2 MHz or�2 x 106 Hz or�2000 kHz �

7oWaO�marN�Ior�4����25 10

320 -/g

7oWaO�marN�Ior�4��� E,7+E5 10

12 OR
ai 6ouQG�WraYeOs faster in solid �earWK or�JrouQG��compareG�Wo�o�aiairr. �

aii 'isWaQce� �330 ms-1 x 0.100 s
 33 m or�33.0 m

��

�
aiii 6peeG� �33 m /0.020 s or�33.0 m /0.020 s

 1700 ms-1 ��sI� or�1650 ms-1 ��sI�

�

�

aiv 7Ke speed of sound increases.�7Ke�reIracWeeG�waYe�benddss awaway from 
the normal. �

bi ProGucWioQ oI�uOWrasouQG�
Vibration of the source aWW�KiJKJK IIrereTueQQc\c\ WoWo aaQGQG IIror
along g the direction of thee prpropopaJa aWiooQ�Q�oIoI WWKeKe�waw ve
�or�OoQJiWuGiQaO�waYe��proGuuces�uOuOWrWrasasououQGQG..

7raQsmissioQ�WKrouJK�EoGG\�\�WiWissssueu s�s�
7Ke�molecuc lees oIoI WKe�bobodydy ttisissue vibrate EacNwarG aQG IorwarG in the
directioion paararallel WoWo WWKeKe GGirirececWiWioQ�oI�WKe�propaJaWioQ�oI�sound or wave.

2r�
7Ke�e YiYiErEraWaWioioQsQs ooI�I WKWKe�e source�resuOWs�iQ�WKe�IormaWioQ�oI a series�oI�
coompmpreessssioionsns ((oro  region of high pressure) and rarefactions (or 
regigionon oof lolow w pressure) iQ�WKe�body tissue.

7raQsmissioQ�Wo�WKe�receiYer�
:KeQ�WKe�uOWrasouQG�KiWs�WKe�GeQser�parW�oI�WKe�Wissue��iW�is reflected 
WKrouJK WKe EoG\ Wissue aQG is GeWecWeG E\ WKe receiver (or Jo EacN Wo

�

�

185



186



&aQGiGaWe�1ame� &Oass� ,QGex�1o�

DUNMAN SECONDARY SCHOOL

Where…… discernment, discipline, daring,   

determination  & duty  become a part of life.      

PRELIMINARY EXAMINATION 2018 
SEC 4 EXPRESS

PHYSICS (REVISED) 6091 PAPER 1 

1 hour 7 August 2018 
0800 ± 0900 h Tuesday

$GGiWioQaO 0aWeriaOs��0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWer��JOue�or�correcWioQ�IOuiG.
:riWe�\our�Qame�aQG�iQGex�QumEer�aQG�cOass�oQ�WKe�$Qswer�6KeeW�iQ�WKe�spaces�proYiGeG�uQOess�
WKis�Kas�EeeQ�GoQe�Ior�\ou.�

7Kere�are forty TuesWioQs oQ�WKis�paper.�$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ�WKere�are�Iour�
possiEOe�aQswers�A� B� C aQG D.�
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�
$Qswer�6KeeW.

Read the instructions on the Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�TuesWioQ�paper�coQsisWs�oI�17 priQWeG�paJes�iQcOuGiQJ�WKe�coYer�paJe.
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>Turn over

1  7Ke�GiaJram�EeOow�sKows�a�pair�oI�YerQier�caOipers�seW�Wo�measure�a�meWaO�pipe.�*iYeQ�WKaW�
WKe�pipe�Kas�aQ�iQWerQaO�GiameWer�oI���.��mm��wKaW�is�WKe�WKicNQess�oI�WKe�waOO�oI�WKe�meWaO�
pipe"

A �.��mm B �.��mm C �.��mm D �.��mm

2  7Ke�IoOOowiQJ�sWaWemeQWs�GescriEe�Yarious�moWioQs.

�. $�pOaQe�IOies�Gue�1orWK�Ior�����Nm.
�. $�WourisW�WraYeOs�����Nm�oQ�a�MourQe\.
�. $�sQaiO�crawOs�aW���mm�s�iQ�a�sWraiJKW�OiQe�WowarGs�a�carroW.
�. $�ruQQer¶s�aYeraJe�speeG�iQ�a�race�arouQG�a�WracN�is���m�s.

:KicK�sWaWemeQWs�GescriEe�YecWor�TuaQWiWies"

A ��aQG��� B ��aQG�� C ��aQG�� D ��aQG��

3  7Ke�YeOociW\�Wime�JrapK�Ior�a�moYiQJ�oEMecW�is�sKowQ�EeOow.

,Q�wKicK�reJioQ�is�WKe�acceOeraWioQ�uQiIorm"�

A M Wo N B N Wo O C O Wo P D P Wo Q

�

speeG���m�s��

Wime���s�� � �

� N                       P            Q  

M                     O
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>Turn over

4  $�JrapK�oI�resuOWaQW�Iorce�oI�a�moYiQJ�car�aJaiQsW�Wime�is�pOoWWeG�as�sKowQ�EeOow.

:KicK�oI�WKe�IoOOowiQJ�YeOociW\�Wime�JrapKs�sKows�WKe�YeOociW\�oI�WKe�car"�

A B 

C D 

5  2QO\� �� Iorces� acW� oQ� aQ� oEMecW.� ,I� WKe� oEMecW� is� iQ� eTuiOiErium�� wKicK� oI� WKe� IoOOowiQJ�
coQGiWioQ�s��is�are�reTuireG"

�� 7Ke���Iorces�KaYe�WKe�same�maJQiWuGe.
�� 7Ke���Iorces�are�opposiWe�iQ�GirecWioQ.
�� 7Ke���Iorces�are�iQ�WKe�same�GirecWioQ.
�� 7Ke���Iorces�are�oI�WKe�same�W\pe.

A ��aQG���oQO\
B ��aQG���oQO\
C ��aQG���oQO\
D �����aQG���oQO\

Y���ms��

W � s

Y���ms��

W � s

Y���ms��

W � s

Y���ms��

W � s

)���1

W � s
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>Turn over

6  $�c\cOisW�is�riGiQJ�aW�a�sWeaG\�speeG�oQ�a�OeYeO�roaG.

$ccorGiQJ� Wo�1ewWoQ¶s�7KirG�/aw�oI�moWioQ��wKaW� is� WKe�eTuaO�aQG�opposiWe� Iorce� Wo� WKe�
EacNwarG�pusK�oI�WKe�EacN�wKeeO�oQ�WKe�roaG"

A WKe�WeQsioQ�iQ�WKe�c\cOe�cKaiQ
B WKe�WoWaO�air�resisWaQce�aQG�IricWioQaO�Iorce
C WKe�Iorce�exerWeG�E\�WKe�c\cOisW�oQ�WKe�peGaOs
D WKe�IorwarG�pusK�oI�WKe�roaG�oQ�WKe�EacN�wKeeO

7  6ome�sWuGeQWs�measure�WKe�masses�aQG�YoOumes�oI�GiIIereQW�si]eG�sampOes�oI�a�W\pe�oI�
wooG.�:KicK�JrapK�sKows�WKeir�resuOWs"

A B 

C D 

8  7Ke�GiaJram�EeOow�sKows�a�uQiIorm�meWre�ruOe�oI�weiJKW��.���1�suspeQGeG�E\�Wwo�spriQJ�
EaOaQces.�7Ke�WeQsioQs�oQ�WKe�spriQJ�EaOaQces�are��.���1�aQG��.���1�respecWiYeO\.

'eWermiQe�X��WKe�GisWaQce�EeWweeQ�WKe�Wwo�spriQJs.

A �.���m B �.���m C �.���m D �.���m

mass

YoOume

mass

YoOume

mass

YoOume

mass

YoOume
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>Turn over

9  1aWKaQ�uses�paper�cOips�Wo�EaOaQce�a�Wo\�EirG�oQ�Kis�IiQJer�as�sKowQ.

:KaW�is�WKe�eIIecW�oI�WKe�paper�cOips"

A 7Ke\�KeOp�Wo�raise�WKe�ceQWre�oI�JraYiW\�aEoYe�Kis�IiQJer.
B 7Ke\�KeOp�Wo�raise�WKe�ceQWre�oI�JraYiW\�Wo�Kis�IiQJer.
C 7Ke\�KeOp�Wo�Oower�WKe�ceQWre�oI�JraYiW\�Wo�EeOow�Kis�IiQJer.
D 7Ke\�Go�QoW�aIIecW�WKe�ceQWre�oI�JraYiW\�EuW�iQcrease�WKe�weiJKW.

10  7Ke� GiaJram� EeOow� sKows� a� simpOe� K\GrauOic� MacN.�:KicK� oI� WKe� IoOOowiQJ� cKaQJes� wiOO�
eQaEOe�KeaYier�OoaGs�Wo�Ee�OiIWeG"

GiameWer�oI�: GiameWer�oI�=

A GouEOeG remaiQs�WKe�same
B GouEOeG KaOYeG
C remaiQs�WKe�same KaOYeG
D KaOYeG GouEOeG

KaQGOe

K\GrauOic�IOuiGpisWoQ�:

pisWoQ�=

paper�cOips

Wo\�EirG
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>Turn over

11  7Ke�GiaJram�sKows�a�QaiO�EeiQJ�NQocNeG�iQWo�a�piece�oI�wooG�wiWK�a�Iorce�oI����1.�

:KaW�is�WKe�pressure�oQ�WKe�wooG"�

A ���î����Pa
B ���î�����Pa�
C ���î�����Pa�
D ���î�����Pa�

12  $�maQomeWer�is�useG�Wo�iQGicaWe�WKe�pressure�iQ�a�sWeeO�YesseO��as�sKowQ�iQ�WKe�GiaJram�
EeOow.

:KicK�opWioQ�GescriEes�WKe�pressure�iQ�WKe�YesseO�as�iQGicaWeG�E\�WKe�OiTuiG�maQomeWer"

A ,W�is�]ero.
B ,W�is�EeWweeQ�]ero�aQG�aWmospKeric�pressure.
C ,W�is�eTuaO�Wo�aWmospKeric�pressure.
D ,W�is�JreaWer�WKaQ�aWmospKeric�pressure.

sWeeO�
YesseO

OiTuiG�
maQomeWer

����mm�

��mm�

�� mm�

wooG
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>Turn over

13  $�Iorce�oI��.��1�exerWeG�oQ�aQ�oEMecW�causes� iW� Wo�acceOeraWe� Irom�a�YeOociW\�oI���m�s� Wo�
��m�s�iQ����s.

'eWermiQe�WKe�power�oI�WKis�Iorce.

A �.���: B �.��: C ���: D ���:

14  $�coOumQ�oI�Jas�is�sOowO\�compresseG�as�sKowQ�iQ�WKe�GiaJram.

:KicK�oI�WKe�IoOOowiQJ�JrapKs�correcWO\�sKows�WKe�reOaWioQ�EeWweeQ�WKe�Jas�pressure�P�aQG�
WKe�OeQJWK�oI�WKe�Jas�coOumQ�K"

A B 

C D 

15  7Ke�ouWer�surIace�oI�aQ�eOecWric�NeWWOe�is�aOwa\s�NepW�poOisKeG�aQG�sKiQ\.�:KaW�is�WKe�purpose�
oI�WKis"

A Wo�sWop�eQerJ\�Ooss�E\�coQGucWioQ
B Wo�Ee�a�poor�emiWWer�so�as�Wo�reGuce�eQerJ\�Ooss
C Wo�reGuce�eQerJ\�Ooss�E\�WKermaO�coQGucWioQ
D Wo�reIOecW�aQ\�raGiaWioQ�iQciGeQW�oQ�iWs�ouWer�surIace

P

K

P

K

P

1݄
P

1݄

K

Jas

pisWoQ
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>Turn over

16  7Ke�GiaJram�EeOow�sKows�Wwo�WKermomeWers��;�aQG < KeOG�aW�WKe�same�GisWaQce�awa\�Irom�
a�OiJKWeG�%uQseQ�EurQer.�7Ke�EuOE�oI�WKermomeWer�; is�wrappeG�wiWK�a�siOYer�IoiO�wKiOe�WKe�
EuOE�oI�WKermomeWer�< is�wrappeG�wiWK�a�EOacN paper.

:KicK� oI� WKe� IoOOowiQJ� JrapKs� sKow� WKe� correcW� cKaQJe� iQ� WemperaWure� oI� WKe� Wwo�
WKermomeWers"

A B 

C D 

17  :KeQ�caOiEraWiQJ�a�WKermocoupOe�WKermomeWer��oQe�oI�iWs�MuQcWioQs�is�immerseG�iQ�meOWiQJ�
ice�wKiOe� WKe�oWKer� is�NepW� iQ�EoiOiQJ�waWer.�7Ke�curreQW� reaGiQJ�oQ� WKe�micro�ammeWer� is�
�����$.�,I�WKe�³KoW�MuQcWioQ´�is�immerseG�iQ�suEsWaQce�;�aQG�WKe�reaGiQJ�is�����$��wKaW�is�
WKe�WemperaWure�oI�suEsWaQce�;"

A ௅ �� o&� B ௅ �� o&� C �� o&� D �� o&�

WemperaWure

Wime

;
<

WemperaWure

Wime

<
;

WemperaWure

Wime

;
<

WemperaWure

Wime

<
;

WKermomeWer�; WKermomeWer�<

EuQseQ�EurQer

siOYer�IoiO EOacN�paper
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>Turn over

18  7Ke�same�TuaQWiW\�oI�WKermaO�eQerJ\�is�appOieG�Wo�Iour�GiIIereQW�EOocNs.�
7Ke�WemperaWure�rise�proGuceG�is�sKowQ�oQ�eacK�EOocN.
:KicK�EOocN�Kas�WKe�KiJKesW�KeaW�capaciW\"

A B 

C D 

19  7Ke�JrapK�EeOow� reIers� Wo�aQ�experimeQW� iQ�wKicK�aQ� iQiWiaOO\� soOiG�specimeQ�oI�QiWroJeQ�
aEsorEs� KeaW� aW� a� coQsWaQW� raWe.� 6oOiG� QiWroJeQ� Kas� a� speciIic� KeaW� capaciW\� oI�
�.��î���� -���NJ K�aQG�meOWs�aW����K.

:KicK�oI� WKe� IoOOowiQJ�are� WKe�speciIic� OaWeQW�KeaW�oI� IusioQ�aQG�speciIic�KeaW�capaciW\�oI�
OiTuiG�QiWroJeQ�respecWiYeO\"

speciIic�OaWeQW�KeaW�oI�IusioQ speciIic�KeaW�capaciW\�oI�OiTuiG�QiWroJeQ

A �.��x���� -���NJ �.��x���� -���NJ�K
B �.��x���� -���NJ �.��x���� -���NJ�K 
C �.��x���� -���NJ �.��x���� -���NJ�K� 
D �.��x���� -���NJ �.��x���� -���NJ�K

WemperaWure�
rise�oI���o&

WemperaWure�
rise�oI���o&

WemperaWure�
rise�oI���o&

WemperaWure�
rise�oI����o&
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>Turn over

20  6uEsWaQce�K� coQsisWs� oI� parWicOes� WKaW� are� cOose� WoJeWKer� aQG� sOiGiQJ� pasW� eacK�oWKer�
raQGomO\.�7Ke�aYeraJe�speeG�oI�WKe�parWicOes�iQ�suEsWaQce�K�is�aOso�JraGuaOO\�iQcreasiQJ.

:KicK�oI�WKe�IoOOowiQJ�EesW�GescriEes�WKe�suEsWaQce"

A 6uEsWaQce�K�is�a�OiTuiG�EoiOiQJ.
B 6uEsWaQce�K�is�a�OiTuiG�EeiQJ�KeaWeG.
C 6uEsWaQce�K�is�a�soOiG�meOWiQJ.
D 6uEsWaQce�K�is�a�soOiG�EeiQJ�KeaWeG.

21  $�persoQ�sWaQGs�aW�poiQW�;�as�sKowQ�iQ�WKe�GiaJram�EeOow.

:KicK�oI�WKe�piQs���������������� wiOO�WKe�persoQ�Ee�aEOe�Wo�see�iQ�WKe�mirror"

A piQs���aQG��
B piQs���aQG��
C piQs������aQG��
D piQs������aQG��

mirror

;
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>Turn over

22  )iJ.�sKows�a�semicircuOar�JOass�sOaE�wiWK�ceQWre�2�aQG�criWicaO�aQJOe�oI����o.�

:KaW�KappeQs�wKeQ�a�ra\�oI�OiJKW��perpeQGicuOar�Wo�WKe�GiameWer�P24��is�iQciGeQW�aW�$"�

A 7Ke�OiJKW�ra\�emerJes�as�2.
B 7oWaO�iQWerQaO reIOecWioQ�occurs�aW�2.
C 7Ke�OiJKW�ra\�emerJes�aW�some�poiQW�EeWweeQ�2�aQG�P.
D 7oWaO�iQWerQaO�reIOecWioQ�occurs�aW�some�poiQW�EeWweeQ�2�aQG�P.

23  7wo�paraOOeO�ra\s�oI�OiJKW�*�aQG�+�passes�WKrouJK�a�coQYerJiQJ�OeQs�as�sKowQ�EeOow.
:KicK�poiQW�wiOO�ra\�P�pass�WKrouJK"

24  $�peEEOe�is�GroppeG�iQWo�sWiOO�waWer�so�WKaW�WKe�circuOar�waYeIroQWs are�seeQ�Wo�WraYeO�ouWwarGs�
wiWK�a�speeG�oI�Y.�,I�WKe�waYeOeQJWK�is�Ȝ��wKaW�is�WKe�Wime�WaNeQ�Ior�WKe�GisWurEaQce�aW�0�Wo�
reacK�:"

A Ȝ���Y B Ȝ����Y C �Ȝ����Y D �Ȝ���Y

A

B

C D++
*

P

$

P

2�

4

�� o

0 :
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>Turn over

25  7Ke�JrapK�sKows�Kow�WKe�GispOacemeQW�oI�a�parWicOe�iQ�a�waYe Yaries�wiWK�Wime.

:KicK�oI�WKe�IoOOowiQJ�is�correcW"

A 7Ke�waYe�Kas�aQ�ampOiWuGe�oI���cm�aQG�caQ�Ee�eiWKer�WraQsYerse�or�OoQJiWuGiQaO.
B 7Ke�waYe�Kas�aQ�ampOiWuGe�oI���cm�aQG�caQ�Ee�eiWKer�WraQsYerse�or�OoQJiWuGiQaO.
C 7Ke�waYe�Kas�aQ�ampOiWuGe�oI���cm�aQG�caQ oQO\ Ee�WraQsYerse.
D 7Ke�waYe�Kas�aQ�ampOiWuGe�oI���cm�aQG�caQ�oQO\�Ee�WraQsYerse.

26  7Ke�GiaJram�EeOow�sKows�GiIIereQW�reJioQs�oI�WKe�eOecWromaJQeWic�specWrum.

:KicK�oI�WKe�sWaWemeQWs�EeOow�is�Wrue�oI�WKe�raGiaWioQ�IouQG�iQ�reJioQ�="

raGio�
waYes

=� YisiEOe�
OiJKW

Jamma�
ra\s

A ,W�Kas�a�KiJKer�speeG�iQ�JOass WKaQ�iQ�air.
B ,W�Kas�a�Oower�IreTueQc\�WKaQ�raGio�waYes.
C ,W�caQ�Ee�useG�iQ�a�remoWe�coQWroOOer.�
D ,W�Kas�a�smaOOer�waYeOeQJWK�WKaQ�Jamma�ra\s.

27  ,QIrareG�raGiaWioQ�Kas�waYeOeQJWKs�EeWweeQ�����Qm�Wo��.��mm.

:KaW�is�WKe�maximum�IreTueQc\�oI�iQIrareG�raGiaWioQ�iQ�Yacuum"

A �.��î���� +]

B �.��î����� +]

C �.���î����� +]

D �.���î����� +]

GispOacemeQW���cm

Wime���s
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>Turn over

28  :aYeIorms� are� sKowQ� oQ� a� caWKoGe�ra\� osciOOoscope� Ior� a� IOuWe� aQG� a� JuiWar.� 7Ke�
osciOOoscope�seWWiQJs�are�WKe�same�Ior�EoWK�waYeIorms.

����IOuWe������������������������������������������������������������JuiWar�
:KaW�is�are�WKe�simiOariWies�EeWweeQ�WKe�Wwo�souQGs"

A WKe�OouGQess�oQO\
B WKe�piWcK�oQO\
C WKe�OouGQess�aQG�WKe�piWcK
D WKe\�KaYe�Qo�simiOariWies

29  $� QeJaWiYeO\� cKarJeG� roG� is� ErouJKW� Qear� coQGucWor� $�wKicK� is� earWKeG�momeQWariO\� as�
sKowQ�EeOow.

$IWer�WKe�roG�is�remoYeG��wKaW�are�WKe�resuOWiQJ�cKarJes�oQ�coQGucWor�%�aW�P�aQG�4"

P 4�

A posiWiYe posiWiYe
B posiWiYe QeJaWiYe 
C QeJaWiYe posiWiYe  
D QeJaWiYe QeJaWiYe

30  $� cKarJeG� cOouG� carr\iQJ� a� cKarJe� oI� ����&� passes� aOO� iWs� cKarJe� Wo� WKe� earWK� WKrouJK�
OiJKWQiQJ.�7Ke�OiJKWQiQJ�OasWs�Ior��.���ms.
:KaW�is�WKe�OiJKWQiQJ�curreQW"

A ���$ B �.��î�����$� C �.��î�����$� D �.���î�����$�

coQGucWor�$

coQGucWor�%

KaQG

iQsuOaWiQJ�
sWaQG
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>Turn over

31  :KicK�oI�WKe�IoOOowiQJ�are�correcW"

�� $Q�eOecWroQ�wiOO�acceOeraWe�wKeQ�pOaceG�iQ�aQ�eOecWric�IieOG.

�� $Q�eOecWroQ�wiOO�aOwa\s�moYe�WowarGs�a�posiWiYeO\�cKarJeG�oEMecW�iQ�a�sWraiJKW�OiQe.

�� 7Ke�GirecWioQ�oI�aQ�eOecWric�IieOG�aW�aQ\�poiQW�is�WKe�GirecWioQ�oI�WKe�Iorce�oQ�a�smaOO�
posiWiYe�cKarJe�pOaces�aW�WKe�poiQW.

A ��aQG���oQO\
B ��aQG���oQO\
C ��aQG���oQO\
D �����aQG���

32  $�wire�oI�OeQJWK���m�Kas�a�resisWaQce�oI�����.�$�secoQG�wire��maGe�oI�WKe�same�maWeriaO��
Kas�GouEOe�WKe�resisWaQce�aQG�KaOI�WKe�cross�secWioQaO�raGius.

:KaW�is�WKe�OeQJWK�oI�WKe�secoQG�wire"

A ��m B ��m C ���m D ���m

33  7Ke�GiaJram�sKows a�circuiW�coQWaiQiQJ�IiYe�resisWors�coQQecWeG�Wo�a�EaWWer\.

,Q�wKicK�resisWor�is�WKe�curreQW�WKe�smaOOesW"

A

B

C D

����

����

����

���� ����
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>Turn over

34  7Ke�circuiW�sKows�a�poWeQWiaO�GiYiGer��wKicK�coQsisWs�oI�a�IixeG�resisWor�aQG�a�OiJKW�GepeQGeQW
resisWor.�7Ke�poWeQWiaO�GiYiGer�is�useG�Wo�swiWcK�oQ�a�Oamp�wKeQ�iW�JeWs�GarN.

)iJ. ��.�

7Ke�resisWaQce oI�WKe�IixeG�resisWor�is����N�.�7Ke�poWeQWiaO�GiIIereQce�across�-K�is��.���9�
wKeQ�WKe�Oamp�is�swiWcKeG�oQ.
:KaW�is�WKe�resisWaQce�oI�WKe�OiJKW�GepeQGeQW�resisWor�wKeQ�WKe�Oamp�is�swiWcKeG�oQ"

A �.� N� B �.� N� C ��� N� D ��� N�

35  EOecWricaO appOiaQces�KaYe�YoOWaJe�aQG�power�raWiQJs�as�OisWeG�EeOow.�:KicK�Kas�WKe�OowesW�
eOecWricaO�resisWaQce"

appOiaQce YoOWaJe power

A NeWWOe ��� ����
B Kair�Gr\er ��� ��
C WeOeYisioQ ��� ���
D wasKiQJ�macKiQe ��� ����

36  7Ke�GiaJram�sKows�WKe�GirecWioQ�oI�WKe�compass�QeeGOe�wKeQ�pOaceG�Qear�Wwo�Ear�maJQeWs.�

:KaW�is�WKe�OiNeO\�poOes�aW�;�aQG�<"

poOe�aW�; poOe�aW�<

A 1orWK 6ouWK
B 1orWK 1orWK
C 6ouWK 1orWK
D 6ouWK 6ouWK

;���������������������������������������������<

1

-

K

�.��9

���N�
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>Turn over

37  7Ke�<�iQpuW�WermiQaOs�oI�a�caWKoGe�ra\�osciOOoscope�are�coQQecWeG�Wo�a�suppO\�oI�peaN�YaOue�
�.��9�aQG�oI�IreTueQc\����+].�7Ke�Wime�Ease�is�seW�as����ms�per�GiYisioQ�aQG�WKe�<�JaiQ�aW�
�.��9�per�GiYisioQ.

:KicK�Wrace�is�oEWaiQeG"

A B 

C D 

38  6pOiW�riQJ�commuWaWors�caQ�Ee�IouQG�iQ�a�G.c.�moWor.
:KaW�is�WKe�purpose�oI�WKe�spOiW�riQJ�commuWaWor"

A ,W�aOOows�WKe�coiO�Wo�roWaWe�iQ�WKe�same�GirecWioQ�E\�NeepiQJ�WKe�GirecWioQ�oI�WKe�curreQW�
WKrouJK�WKe�coiO�coQsWaQW�eYer\�KaOI�c\cOe.

B ,W�aOOows�WKe�coiO�Wo�roWaWe�iQ�WKe�same�GirecWioQ�E\�reYersiQJ�WKe�GirecWioQ�oI�WKe�curreQW�
WKrouJK�WKe�coiO�eYer\�KaOI�c\cOe.

C ,W�aOOows�WKe�coiO�Wo�cKaQJe�iWs�GirecWioQ�oI�roWaWioQ�eYer\�KaOI�c\cOe.
D ,W�proGuces�a�JreaWer�WurQiQJ�eIIecW�E\�EecomiQJ�maJQeWicaOO\�iQGuceG.

39  7Ke�GiaJram�EeOow�sKows�a�wire�carr\iQJ�a�curreQW�EeWweeQ�Wwo�permaQeQW�maJQeWs.

:KaW�wouOG�Ee�WKe�GirecWioQ�oI�WKe�Iorce�acWiQJ�oQ�WKe�wire"

A Wo�WKe�OeIW
B Wo�WKe�riJKW
C iQWo�WKe�paJe
D ouW�oI�WKe�paJe

S NS N

curreQW�carr\iQJ�
wire
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 >Turn over

40  7Ke�raWio�oI�QumEer�oI�WurQs�iQ�WKe�secoQGar\ coiO Wo�WKaW�iQ�WKe�primar\ coiO oI�a�WraQsIormer�
is������.�

'eWermiQe�WKe�primar\�YoOWaJe�iI�WKe�secoQGar\�YoOWaJe�is�����9.

A ���9 B ���9 C ����9 D ����9

- - - End of Paper 1 - - - 
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Candidate Name: Class: Index No:

            
                       DUNMAN SECONDARY SCHOOL

                              Where…… discernment, discipline, daring,                                                                  

determination  & duty  become a part of life.                      

PRELIMINARY EXAMINATION 2018 
SEC 4 EXPRESS  

PHYSICS (REVISED) 6091 PAPER 2

1 hour 45 minutes                                                                                   31 -uly 2018
1115 ± 1300h                         Tuesday

&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.
1o�$GGiWioQaO�0aWeriaOs are�reTuireG.

READ THESE INSTRUCTIONS FIRST   

:riWe�\our�Qame�aQG�iQGex�QumEer�aQG�cOass�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�GarN�EOue�or�EOacN�peQ�oQ�WKis�TuesWioQ�paper.
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs�or�rouJK�worNiQJ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

Section A
$Qswer�all TuesWioQs.

Section B
$Qswer�all TuesWioQs. 4uesWioQ����Kas a�cKoice�oI�parWs�Wo�aQswer.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.�

&aQGiGaWes�are�remiQGeG WKaW�aOO�TuaQWiWaWiYe�aQswers�sKouOG�iQcOuGe�appropriaWe�uQiWs.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.
&aQGiGaWes�are�aGYiseG�Wo�sKow�aOO�WKeir�worNiQJ�iQ�a�cOear�aQG�orGerO\�maQQer��as�more�marNs�
are�awarGeG�Ior�souQG�use�oI�PK\sics�WKaQ�Ior�correcW�aQswers.

$W�WKe�eQG�oI�WKe�examiQaWioQ��IasWeQ�aOO�\our�worN�secureO\�WoJeWKer.
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>�� @�aW�WKe�eQG�oI�eacK TuesWioQ�or�parW�TuesWioQ.
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expOoGeG� iQ� WKe� sea� aQG� oEserYeG� Irom� a� suEmariQe.� $ssume� WKaW� WKe�
GisWaQce�Irom�WKe�EomE�aQG�oEserYer�is�sWiOO�����Nm.

««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««.�

«««««««««««««««««««««««««««««««.>�@�
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>Turn over

(b)  $�QucOear�prooI�seQsor�is�pOaceG�aW���Nm�awa\�Irom�WKe�EomE�siWe.�7Ke�seQsor�
GeWecWs� WKe� amouQW� oI� OiJKW� iQ� WKe� eQYiroQmeQW� aQG� seQGs� WKe� siJQaO� Wo� aQ�
osciOOoscope.�7Ke�GispOa\�oI�WKe�osciOOoscope�is�as�sKowQ�EeOow.

7Ke�amouQW�oI� OiJKW� is�measureG� iQ� Oux.�*iYeQ� WKaW� WKe�\�JaiQ�scaOe� is��������
Oux�GiY�aQG�Wime�Ease�scaOe�is�����Qs�GiY�

(i) caOcuOaWe� WKe� speeG�oI� OiJKW� emiWWeG� E\� WKe� QucOear� EomE�EaseG� oQ� WKe�
GispOa\�iQ�WKe�osciOOoscope�aQG��

speeG�oI�OiJKW� �«..««««««««««>�@�

(ii) 2Q�WKe�JriGs�aEoYe��sNeWcK�WKe�GispOa\�iI�WKe�\�JaiQ�aQG�Wime�Ease�
scaOes�are�aGMusWeG�Wo��������Oux�GiY�aQG����Qs�GiY�respecWiYeO\. >�@
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>Turn over

10 EITHER 

7Ke� GiaJram� EeOow� sKows� aQ� experimeQW� Wo� oEserYe� Kow� sWeam� caQ� Ee� useG� Wo�
JeQeraWe�power.

$Q�osciOOoscope�is�useG�Wo�GeWermiQe�WKe�eIIicieQc\�oI�WKe�sWeam�JeQeraWor.

(a)  7Ke�KeaW�source�is�aQ�eOecWric�KeaWer�WKaW�reTuires����:�oI�power.�'eWermiQe�WKe�
eQerJ\� coQsumeG� E\� WKe� KeaWer� iI� iW� is� WurQeG� oQ� Ior� �� Kours� Wo� supporW� WKe�
experimeQW.

eQerJ\�coQsumeG� �«..««««««««««>�@

(b)  6Weam�proGuceG�E\�WKe�waWer�is�aEOe�Wo�osciOOaWe�WKe�WurEiQe�aW����reYoOuWioQs�per�
secoQG.�*iYeQ� WKaW� WKe� JeQeraWor� caQ� proGuce� a� peaN� YoOWaJe� oI� �.���9� per�
reYoOuWioQ�eYer\�secoQG�aQG�a�peaN�curreQW�oI���$��GeWermiQe�

(i) WKe peaN�YoOWaJe�WKe�JeQeraWor�caQ�proGuce�iQ���secoQG�wiWK�WKe�WurEiQe�
coQQecWeG.��$ssume�WKere�is�Qo�Ooss�iQ�eQerJ\�aW�WKis�sWaJe.�

peaN�YoOWaJe� �«..««««««««««>�@�

waWer

KeaW

WurEiQe

$&
JeQeraWor

$&�ouWpuW

caWKoGe�ra\�
osciOOoscope
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>Turn over

(ii) WKe�maximum�power�WKe�JeQeraWor�caQ�proGuce�iQ���secoQG.

maximum�power� �«..««««««««««>�@

(c)  8siQJ�WKe�JriG proYiGeG��sNeWcK�WKe�waYeIorm�proGuceG�E\�WKe�$&�JeQeraWor�as�
oEserYeG�Irom�WKe�osciOOoscope.

(d)  'eWermiQe�WKe�maximum�eQerJ\�iQ�N:K��WKe�JeQeraWor�caQ�proGuce�iQ���Kours�
���miQuWes.

maximum�eQerJ\� �«..««««««««««>�@

(e)  'eWermiQe�WKe�eIIicieQc\�oI�WKe�JeQeraWor�iQ��.

eIIicieQc\� �«..««««««««««>�@

��YoOW

��ms

221



19

>Turn over

OR

$�sWuGeQW�iQYesWiJaWes WKe�eIIecWs�oI�WemperaWure�oQ�WKe�YoOume�oI�a�Jas�useG�E\�a�
coOumQ�oI�air�seaOeG�iQ�a�capiOOar\�WuEe�oI�cross�secWioQaO�area�oI��.���mm� E\�a�sKorW�
coOumQ�oI�mercur\�as�sKowQ�iQ�)iJ.���.�.

Fig. 10.1                                                                  Fig. 10.2

$W����o&��WKe�OeQJWK�oI�WKe�air�coOumQ��h��was���.� cm��WKe�aWmospKeric�pressure�is
�.���î���� Pa��WKe OeQJWK�oI�WKe�mercur\�coOumQ�is��.��cm�aQG�WKe�GeQsiW\�oI�mercur\�
is�������NJ�m�.�

(a)  &aOcuOaWe�WKe�pressure�oI�WKe�air�coOumQ.

pressure� �«..««««««««««>�@

(b)  &aOcuOaWe�WKe�weiJKW�oI�WKe�mercur\�coOumQ.

weiJKW� �«..««««««««««>�@

mercur\

air�coOumQ
h

mercur\air�coOumQ

h
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>Turn over

(c)  %o\Oe¶s�/aw�sWaWes�WKaW�PV  �coQsWaQW��wKere�P�is�WKe�pressure�oI�WKe�Jas�

aQG V is�WKe�YoOume�oI�WKe�Jas.�6NeWcK�WKe�JrapK�oI�P�aJaiQsW�
ଵ௏ Ior�WKe�air�

coOumQ�iQ�WKe�capiOOar\�WuEe.

>�@

(d)  7Ke capiOOar\�WuEe�is�QoW�KeaWeG.�,Q�Werms�oI�NiQeWic�WKeor\��sWaWe�aQG�expOaiQ�WKe�
cKaQJes�Wo�WKe�OeQJWK�oI�WKe�air�coOumQ��iI�aQ\��WKaW�wiOO�Ee�oEserYeG.

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«««.....«..««««««««««««««««««««..««««««««..�

«...«..««««««««««««««««««««..««««««««««>�@�

(e)  7Ke�capiOOar\�WuEe�is�aOOoweG�Wo�cooO�EacN�Wo����o&�aQG�pOaceG�Kori]oQWaOO\�as�
sKowQ�iQ�)iJ.���.�.�6WaWe�WKe�Qew�pressure�oI�WKe�air�coOumQ.

Qew�pressure� �«..««««««««««>�@�

- END OF PAPER - 
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DUNMAN SECONDARY SCHOOL
PRELIMINARY EXAMS 2018

SEC 4 PHYSICS 6091 ANSWER SCHEME

PAPER 1 >40M@

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B B D A D B C C D

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20
D C C D B D C A B B

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
D C A D A C D C C C

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B A C B D A D B C B

PAPER 2 ± SECTION A
1(a) ����

N
JiJa

%�
%��
%�

1(b) force͕ weight and acceleration only ;all 3 mƵst ďe correctly ƵnderlinedͿ %�
1(c) 
(i) 

correcWO\�OaEeOOeG�GiaJram�usiQJ�Wip�Wo�WaiO�meWKoG�or�paraOOeOoJram�meWKoG�
�resuOWaQW�Iorce�sKouOG�KaYe�GouEOe�arrows�
resuOWaQW�Iorce� ���.��1�(range 11.0 to 11.8 N)
GirecWioQ� ����GeJree�Wo�WKe��.��1�Iorce�25 �� GeJree�Wo�WKe��.�1�Iorce�or�
��o Irom�Kori]oQWaO

%��
%��

%�
1(c) 
(i)

��.� 1��aQswer�sKouOG�Ee�WKe�same�as�resuOWaQW�Iorce�iQ�c�i�� %�

2(a) ��� ± ���� �����1 %�
2(b)

&orrecW�OaEeOOiQJ�oI�µ;¶�aQG�µ&.*¶��WowarGs�spriQJ�$�
&orrecW�GrawiQJ�oI���arrows�represeQWiQJ�WKe���Iorces
&orrecW�OaEeOOiQJ�oI�WKe���Iorces �WeQsioQ�$�musW�Ee�OoQJer�WKaQ�WeQsioQ�%�

%�
%��
%��

y 
C.G

weight of plank

tension
tension

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30
D C A D A C D C CC C

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q399 Q40
B A C B D A D BB CC B

PAPER 2 ± SECTION A
1(a) ����

N
JiJa

%�
%��
%�

1(b) force͕ weight and acceleration only ;all 3 mƵst ďe correctlllllllyyyyyllllyylyllllllyllllyylylllllyyyyy ƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵƵnnnnnnndndndnnndndnnnnnnnnnnnnnnnnnnn erlinenenenedͿͿͿͿ %�
1(c) 
(i)

correcWO\�OaEeOOeG�GiaJram�usiQJ�Wip�Wo�WaiO�meWKoG�or�paraOOeOoJrJramm�meWWKoKoGG
�resuOWaQW�Iorce�sKouOG�KaYe�GouEOe�arrows�
resuOWaQW�Iorce� ���.��1�(range 11.0 to 11.8 N)
GirecWioQ� ����GeJree�Wo�WKe��.��1�Iorce�25 �� GeJrJreeee�Wo�WKe��.�1�Iorce�or�
��o Irom Kori]oQWaO

%��
%��

%�
1(c) 
(i)

��.� 1��aQswer�sKouOG�Ee�WKe�sasameme aas�s resusuOWOWaQaQW�W IoIorcrce�iQ�c�i�� %�

2(a) ��� ± ���� �����1 %�
2(b)

yy
C.GC.G

tension
ontensio
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2(c) %\�PriQcipOe�oI�0omeQW���25�7aNiQJ�6priQJ�%�Wo�Ee�WKe�piYoW��
&OocNwise�momeQW� �aQWi�cOocNwise�momeQW
����x���.���±��.�� ±��.���� �����x�K
K� ��.��� m
'isWaQce� ��.�������.��� ��.�� m

%�
%��
%�

2(d) 7Ke�OiQe�oI�acWioQ�oI�WKe�WeQsioQ�iQ�spriQJ�%�cuWs�WKe�piYoW��KeQce�
perpendicular distance EeWweeQ�WKe�OiQe�oI�acWioQ�oI�WKe�Iorce�aQG�piYoW
is zero.�+eQce��as�momeQW� �Iorce�x�perpeQGicuOar�GisWaQce��momeQW�Gue�
Wo�WKe�WeQsioQ�iQ�spriQJ�%�aEouW�%�wiOO�Ee�]ero.�

%��

3(a) speeG� �waYeOeQJWK���perioG
�.��� ��.����perioG

perioG� ��.���s
0�
$�

3(b) IreTueQc\� �speeG���waYeOeQJWK
 ��.�����.�� ��.���+]

speeG� �IreTueQc\�x�waYeOeQJWK�
 ��.���x��.��� ��.����m�s �25��.���cm�s�

0�

$�
3(c) 
(i) 

$W�<��perioG�is�aOso��.���s.
$YeraJe�speeG� ����x���.������.���

 ����cm�s �25��.���m�s�
0�
$�

3(c) 
(ii)

�.��cm�s��cKecN�Ior���or���sI� $�

3(c) 
(iii)

$�

4(a)
(i) 

Q� ��.��x���� ��speeG�oI�OiJKW�iQ�prism
speeG�oI�OiJKW�iQ�prism� ��.��x���� ���.�

 ��.�� x����m�s
0�
$�

4(a)
(ii)

Q� �����siQ�c
c� �siQ�������.��
 ���.�� $�

4(a)
(iii)

Incident angle is 45� which is more than the critical angle 38.7�
Total internal reflection occurs�KeQce�WKe�ra\�$%�GiG�QoW�pass�ouW�oI�
prism�aW�%

reMecW�iI�sWuGeQWs�ciWeG�iQciGeQW�aQJOe�as���o.

%��

y 
� 

� 
z 

�.��� ��.����perioG
perioG� ��.���s

0�
$�

3(b) IreTueQc\� �speeG���waYeOeQJWK
 ��.�����.�� ��.���+]

speeG� �IreTueQc\�x�waYeOeQJWK�
 ��.�� x �.��  ��.��� m�s �25��.���cm�s�

0�

$�$�
3(c) 
(i)

$W�<��perioG�is�aOso��.���s.
$YeraJe�speeG� ����x���.������.���

 ����cm�s �25��.���m�s�
00�
$�

3(c) 
(ii)

�.��cm�s��cKecN�Ior���or���sI� $�

3(c) 
(iii)

$�

4(a)
(i)

Q� ��.��x������ ��� speeeeGG oIoI OOiJiJKWKW iiQQ prism
speeG�oI�OiJKW�iQQ prprisism�m�  �.�.�� x���� ���.�

  �.�� x����m�s
0�
$�

4(a)
(ii)

Q� �������sisiQQ cc
c� �siQ��� �������.�.���
 ���.��� $�

4(a)
(iii)

Incident angle is 45� which is more than the critical angle 38.7�
Total internal reflection occurs�KeQce�WKe�ra\�$%�GiG�QoW�pass�ouW�oI� %��

y
�

�
z
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4(a)
(iv)

&orrecW�ra\�wiWK�aW�OeasW�aQ�arrow�GrawQ.� %�
4(b)
(i)

&oQYerJiQJ�OeQs %�

4(b)
(i) 

%�

4(b)
(i) 


Qo�arrows�GeGucW��m

%�

5(a) &urreQW�is�GirecWO\�proporWioQaO�Wo�WKe�poWeQWiaO�GiIIereQce�across�WKe�circuiW�
iQ�a�meWaOOic�coQGucWor
iI�WemperaWure�pK\sicaO�coQGiWioQs�are�coQsWaQW

%�

%�
5(b) 5� �9���,�

 ������.����������usiQJ�aQ\�YaOue�oI�9�aQG�,�Irom�JrapK�
 ���.���� $�

5(c) 
(i) 

KaOI WKe�OeQJWK� ��.���
KaOI�WKe�GiameWer�meaQs�ó�oI�WKe�oriJiQaO�area� ��.��x��� ���.���

25

5� �ȡ�����x�/���������x�$�
 ���x��ȡ/���$�
 ���x���.��
 ���.���

0�
$��

W � 

45° 

45° 

B 

Y 

/

F

&orrecW�ra\�wiWK�aW�OeasW�aQ�arrow�GrawQ.� %�
4(b)
(i)

&oQYerJiQJ�OeQs %�

4(b)
(i)

%�

4(b)
(i)


Qo�arrows�GeGucucW�W �m�m

%�

5(a) &urreQW�W isis GGirececWOWO\�\ proporWioQaO�Wo�WKe�poWeQWiaO�GiIIereQce�across�WKe�circuiW�
iQ�a�meWaOaOOiic�c�coc QGucWor
iI�WemperaWure�pK\sicaO�coQGiWioQs�are�coQsWaQW

%�

%�
5(b) 5� �9���,�

� � � � � i O I 9 G , I K�

/////

FFFFFFFFFFFFFFFFFFFFFFFF
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5(c) 
(ii)

$�

6(a) %rass�is�QoW�a�IerromaJQeWic�maWeriaO�wKiOe�iroQ�is.�
+eQce��Ear�maJQeW�caQQoW�induce magnetism iQ�Erass.� 2r�KeQce�Erass�
caQQoW�Ee�maJQeWiseG�Wo�Eecome�a�maJQeW.

%�
%��

6(b) :KeQ�WKe�1�poOe�oI�WKe�Ear�maJQeW�is�moYeG�TuicNO\�WowarGs�WKe�riQJ��
WKere�is�a�change in magnetic flux linking the ring.
+eQce��E\�)araGa\¶s�/aw��aQ�e.m.I is�iQGuceG�iQ�WKe�riQJ.�$s�WKe�riQJ�is�a�
closed loop� a current is hence induced.��

2r

7Kere�is�cuWWiQJ�oI�WKe�maJQeWic�IOux�OiQNaJe�iQ�WKe�Erass�riQJ��WKis�cKaQJe�
iQ�maJQeWic�IOux�iQGuces�aQ�emI�aQG�aQ�iQGuceG�curreQW�iQ�WKe�Erass�riQJ�
Gue�Wo�)araGa\¶s�/aw�oI�E0,.

%��

%�

6(c) %\�/eQ].s�/aw��WKe�GirecWioQ�oI�WKe�iQGuceG�curreQW�iQ�WKe�riQJ�aQG�KeQce�
WKe induced magnetic flux will oppose the original change in 
magnetic flux Gue�Wo�WKe�Ear�maJQeW�approacKiQJ.�
+eQce��aQ�induced N-Pole will be created in the brass ring on the side 
facing the bar magnet aQG�repeO�WKe�awa\�Irom�WKe�approacKiQJ�Ear�
maJQeW.�

%��

%�

7(a)
(i)

$Q�aOWerQaWiQJ�YoOWaJe�is�a�YoOWaJe�WKaW�cKaQJes�WKe�GirecWioQ�oI�iWs�polarity 
perioGicaOO\.�

%�

7(a)
(ii)

,roQ�core�is�useG�as�iW�is�a�soIW�maJQeW�WKaW�caQ�easiO\�Ee�maJQeWiseG�or�
GemaJQeWiseG.�:KiOe�sWeeO�caQQoW�Ee�easiO\�maJQeWiseG�or�GemaJQeWiseG.

%�

7(b) 1s���1p� �9s���9p
1s� ���.���������x����

 ��.��WurQs
0�
$�

7(c) Pp� ��.����x����� ��.���:
Ps� ��.��x��.�� ��.���:
EIIicieQc\� ���.�����.����x�����

 ���.��
0�
$�

cƵrrent ͬ � 

0 
 1    2  3   4   5 0 

0.2 

0.4 

0.6 

0.ϴ 

(ii)

$�

6(a) %rass�is�QoW�a�IerromaJQeWic mmaWaWere iaaOO wKiOiOe�e iriroQoQ iis.s.�
+eQce��Ear�maJQeW�caQQoW�innduducece magagneetiismsm iQi �Erass.� 2r�KeQce�Erass�
caQQoW�Ee�maJQeWiseG�Wo�Eecocomeme aa mmaJaJQeQeW.W.

%�
%��

6(b) :KeQ�WKe�1�poOe�oI�WKe�Ear�r�mamaJQJQeWeW iiss momoYeYeGG TuicNO\�WowarGs�WKe�riQJ�
WKere�is a�change in magneteticic fflulux lilinknking the ring.
+eQce��E\�)a)araraGaGa\¶\¶s�/aaw�w� aaQQ e.e.m.m I is�iQGuceG�iQ�WKe�riQJ.�$s�WKe�riQJ�is�a�
closed lloooop�p aa curreentnt iiss hehencnce induced.��

2r

7Kerree isis ccuWuWWiQJQJ ooI�I WWKe�maJQeWic�IOux�OiQNaJe�iQ�WKe�Erass�riQJ��WKis�cKaQJe�
iQ�maJJQeQeWic�c�IOIOuxux�iQGuces�aQ�emI�aQG�aQ�iQGuceG�curreQW�iQ�WKe�Erass�riQJ�
Gue�Wo ))araraGaGa\¶s�/aw�oI�E0,.

%��

%�

6(c) %\�/eQ].s�/aw��WKe�GirecWioQ�oI�WKe�iQGuceG�curreQW�iQ�WKe�riQJ�aQG�KeQce�
WKe induced magnetic flux will oppose the original change in %��

cƵrrent ͬ �

0
1    2  3   4   50

0.2

0.4

0.6

0.ϴ0 ϴ
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PAPER 2 ± SECTION B

8(a) /iJKW�ma\�Ee�aEsorEeG�E\�WKe�impuriWies�oI�WKe�JOass�uQGer�WKe�
seaEeG.�+eQce��OiJKW�Kas�Wo�Ee�EoosWeG�aW�WKe�repeaWers�Wo�sure�
OiJKW�wiOO�arrive at the output.�

or
7Kis�is�Wo�eQsure�WKaW�OiJKW�siJQaOs�will arrive at the output end
JiYeQ�WKaW�WKe�WraQsmissioQ�oI�OiJKW�is�QoW������eIIicieQW.

%�

8(b) &riWicaO�aQJOe�is�GeIiQeG�as�WKe�angle of incidence in the optically 
denser medium wKicK�maNes�an angle of refraction of 90o iQ�WKe�
opWicaOO\�less dense medium.

%�

8(c) 7Ke�cOaGGiQJ�acWs�as�a�Oa\er�oI�optically less dense medium as�
compareG�Wo�WKe�JOass�core.�7Kis�is�Wo�eQsure�WKaW�total internal 
reflection is able to occur iQ�WKe�JOass�core.

%�

%�
8(di) �iQ�series�

7oWaO�poWeQWiaO�GiIIereQce� ����9�x����� �����9 %�
8(dii) 7oWaO�resisWaQce�iQ�meWaO�sKeaWK� ��.�����Nm�x������Nm

 �������
7oWaO�poWeQWiaO�GiIIereQce� �,5

 ��.���x�����
 ������9�

%��

%�
8(diii) 7oWaO�poWeQWiaO�GiIIereQce� ������9��������9

 ������9 %�
8(div) 7KermaO�eQerJ\�Ooss� �,�5W

 ���.���� x��.���x�����x����x����
 ������.��-
 ����������sI��or�������-����sI�

0�

$�

9(a)(i) 7ime�WaNeQ�Ior�souQG� �����s
7ime�WaNeQ�Ior�OiJKW��.���x ���� m�s

%�
%��

9(a)(ii) ����s %�
9(a)(iii) 7Ke�Wime�iQWerYaO�wiOO�Ee�sKorWer.�

7Ke�speeG�oI�OiJKW�iQ�waWer�is�sOower�aQG�WKe�speeG�oI�souQG�iQ�
waWer�is�IasWer��KeQce�WKe�Wime�iQWerYaO�wiOO�Ee�sKorWer.�

%�

%�

9(b)(i) 7ime�WaNeQ� ����GiY�x�����Qs�
 ������Qs

6peeG�oI�OiJKW� ������·������x�����
 �.���x���� m�s

%�
$�

9(b)(ii) 7ime�Ease�aW����GiY
PeaN�oI�Oux�is�Wwice�WKe�oriJiQaO
7Ke�eTuiOiErium�OiQe�aW�Wwice�WKe�oriJiQaO�aQG�WKe�sKape�oI�WKe�JrapK

%�
%��
%�

10 Either
(a) E� �PW

 ����x���x����x���
 �����N-

0�
$�

(bi) PeaN�YoOWaJe� ��.���9�x����reY�s� ��.��9 %�
(bii) 0aximum�power� �,9� ���x��.�� ��.��: %�

opWicaOO\�less dense medium.
8(c) 7Ke�cOaGGiQJ�acWs�as�a�Oa\er�oI�optically less dense medium ass�

compareG�Wo�WKe�JOass�core.�7Kis�is�Wo�eQsure�WKaW�total internalalalalalal 
reflection is able to occur iQ�WKe�JOass�core.

%�

%%%%%�%
8(di) �iQ�series�

7oWaO�poWeQWiaO�GiIIereQce� ����9�x����� �����9 %�
8(dii) 7oWaO�resisWaQce�iQ�meWaO�sKeaWK� ��.�����Nm�x������NmNmNmNmNmNm

 �������
7oWaO�poWeQWiaO�GiIIereQce� �,5

 ��.�� x ����
 ������9�

%�%�%�%�%�%��

%�%�%�%�%�%�
8(diii) 7oWaO�poWeQWiaO�GiIIereQce� ������9������� 9

 ������9 %%%%%�%
8(div) 7KermaO�eQerJ\�Ooss� �,�5W

 ���.���� x��.���x�����x ����x����
 ������.��-
 ��������� ��� ssI���or���������-- ����� ssI�I�

0�

$�

9(a)(i) 7ime WWaNa eQ�Ior�souQG� ����� ss
7ime�WaNeQ�Ior�OiJKW��.���x ��� �� m��ss

%�
%��

9(a)(ii) ����s %�
9(a)a)a (iii) 7Ke�Wime�iQWQWerrYaYaO�O�wiw OO�Eee sKsKororo WeWer.r �

7Ke�sppeeeeG oIoI OOiJiJKW�iQQ wawaWeWer�isis ssOoOower�aQG�WKe�speeG�oI�souQG�iQ�
waWer�isis IIasasWWer� KKeQeQcece WWKeKee WWimi e�iQWerYaO�wiOO�Ee�sKorWer.�

%�

%�

9(b)(i) 7imeme WWaNaNNeQeQ   ����� GiGiY�Y�x�����Qs�
  ��������Qs

6peeGG ooI�I�I OiOiJKW� ������·������x�����
 �.���x���� m�s

%�
$�

9(b)(ii) 7ime�Ease�aW����GiY
P N I O i W i WK i i O

%�
%�
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(c) 

%��

(d) 0aximum�E� �PW� ��.����N:�x��ଵଷ K
 ��.�����N:K

0�
$��

(e) EIIicieQc\� �>ouWpuW���iQpuW@�x�����
 ����:������:��x�����
 ����

0�
$�

10 OR
(a) Pressure�oI�air� �Pressure�oI�+J���Pressure�oI�$WmospKere

 ��.����x�������x�������.���x�����Pa
 ���������Pa���sI�

0�
$�

(b) P� �)�$
����� �)����x�����
)� ��.��x������1�

2r�
0ass� �������x���.�����x����x�������

 ��.��x����� NJ

:eiJKW� ���.��x����� ��x���� ��.��x������1�

0�
$��

0�

$�
(c)

%��±�sWraiJKW�OiQe�JrapK�Irom�oriJiQaO

%��±�correcW�axes�OaEeO�(only when graph shape is correct)

(d) :KeQ�KeaWeG��WKe�air�moOecuOes�gain energy and moves faster. 
Rate of collision against the walls of the tube as well as the 
mercury column increases.
7Kis�wiOO�raise the pressure iQ�WKe�WuEe�Wo�iQcrease�pushing the 
mercury column upwards�
increasing the length of the air column.

%��

%��

%�
(e) Pressure�oI�air� �Pressure�oI�$WmospKere

 ��.���x�����Pa� %��

%��

(d) 0aximum�E� �PW� ��.����N:�x��ଵଷ K
 ��.�����N:K

0�
$��

(e) EIIicieQc\� �>ouWpuW���iQpuW@�x�����
 ����:������:��x�����
 ����

0�
$�

10 OR
(a) Pressure�oI�air� �Pressure�oI�+J���Pressururee oIo �$WmosspKpKere

 ��.����x�������x���� ����.���� x�x ����Pa
 ���������Pa���sI�

0�
$�

(b) P� �)�$
����� �)����x�����
)� ��.��x������1�

2r�
0ass�  ������� ��x�x�����.�.������� x�x ���x�������

  �.� ��x������� NJNJ

:e: iJiJKWKW   ���.�.�� x�x ��� �� ��x���� ��.��x������1�

0�
$��

0�

$�
(c)
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2 �����������������������*06�6��PK\sics�P��PreOim������E

1 Pressure�caQ�Ee�GeWermiQeG�usiQJ�WKe�IoOOowiQJ�IormuOa�

P   F A
F   m a

wKere��P �pressure��pascaO��Pa������������A  �area��m�����������������������m  �mass��NJ�

������������F  �Iorce��QewWoQs��1����������������a  �acceOeraWioQ�� 2s

m �

7Ke�uQiW��pascaO��is�eTuiYaOeQW��Wo
A

sm

kg B
kgm

s2 C
mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

-eQQ\� reOeaseG� WKe�caQ�aQG� iW� roOOeG� IreeO\�GowQ� WKe� ramp�wiWKouW�sOippiQJ.�:KaW�
wouOG sKe�oEserYe�oQ�WKe�paper�maGe�E\�WKe�marNer�peQ"
A 7Ke�GoWs�JeW�IarWKer�aparW.
B 7Ke�GoWs�JeW�cOoser�WoJeWKer.
C 7Ke�GoWs�JeWs�cOoser�WKeQ�IurWKer�aparW.
D 7Ke�GoWs�are�eTuiGisWaQW�Irom�eacK�oWKer.

3 7roOOe\�X aQG� WroOOe\�Y are� MoiQeG� WoJeWKer� E\� a� sWreWcKeG� spriQJ.� 7roOOe\� X Kas�
Wwice�WKe�mass�oI�WroOOe\�Y. :KeQ�WKe�WroOOe\s�are�reOeaseG��WKe�acceOeraWioQ�oI�X is�
�.� m�s�� Wo�WKe�riJKW.

:KaW�is�WKe�iQiWiaO�acceOeraWioQ�oI�WroOOe\�Y Wo�WKe�OeIW"
A �.��m�s�� B �.��m�s�� C �.��m�s�� D �.� m�s��

meWaO�caQ�wiWK�marNer�peQ�iQsiGe

paper

wooGeQ�ramp

Y
X
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3 �����������������������*06�6��PK\sics�P��PreOim������E

4 7Kree� oEMecWs� are� cuW� Irom� WKe� same� EiJ� sKeeW� oI� meWaO.� 7Ke\� KaYe� WKe same�
YoOume�EuW�GiIIereQW�sKapes.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�true"
A 7Ke\�KaYe�GiIIereQW�mass�aQG�posiWioQ�oI�&.*.
B 7Ke\�KaYe�GiIIereQW�mass�EuW�same�posiWioQ�oI�&.*.
C 7Ke\�KaYe�WKe�same�mass�aQG�posiWioQ�oI�&.*.
D 7Ke\�KaYe�WKe same�mass�EuW�GiIIereQW�posiWioQ�oI�&.*.

5 7Ke�GiaJram�EeOow�sKows�Wwo�immisciEOe�OiTuiGs��P�	�4��wKicK�KaYe�EeeQ�poureG�
iQWo�a�maQomeWer�wKicK�is�exposeG�Wo�WKe�aWmospKere�aW�WKe�Wop�oI�EoWK�arms.

:KaW�is�WKe�raWio�oI�WKe�GeQsiW\�oI�/iTuiG�4�Wo�/iTuiG�P"
A ��� B ��� C ��� D ���

6 7Ke�GiaJram�EeOow�sKows�a�uQiIorm�meWre�ruOer�wiWK�a�weiJKW�oI����1��uQGer�WKe�
acWioQ�oI�a�YerWicaO�Iorce�oI���.��1.

$W�wKaW�marN�musW�a�IuOcrum�Ee�pOaceG�Wo�KoOG�WKe�ruOer�iQ�eTuiOiErium"

A ��.��cm B ��.� cm C ��.� cm D ��.� cm

0 cm 100 cm

30.0 N

Gisc sTuare /� sKape
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4 �����������������������*06�6��PK\sics�P��PreOim������E

7 :KicK�oI�WKe�IoOOowiQJ�oEMecWs�Kas�WKe�least iQerWia"
A $ roEoW oI�weiJKW�����1�WraYeOOiQJ�oQ�WKe�0ooQ.
B $�roEoW�oI�weiJKW�����1�WraYeOOiQJ�oQ�EarWK.
C $�sWaWioQar\�rocN oI�mass�����NJ oQ�WKe�0ooQ.
D $�sWaWioQar\�rocN oI�mass�����NJ oQ�EarWK.

8 7Ke�GiaJram�sKows�a�simpOe�mercur\�EaromeWer.

:KeQ�WKe�aWmospKeric�pressure�iQcreases��wKicK�GisWaQce�iQcreases"
A 9: B ;< C <= D :;

9 $�EaOO��wKicK�weiJKs���1��is�moYeG�up�a�sOope�Irom�;�Wo�<��E\�appO\iQJ�a�Iorce�oI���
1�as�sKowQ�iQ�WKe�GiaJram�EeOow.

$ssumiQJ�Qo�eQerJ\�is� OosW� Wo�WKe�surrouQGiQJ��wKaW� is�WKe�JaiQ� iQ�NiQeWic�eQerJ\��
JaiQ�iQ�JraYiWaWioQaO�poWeQWiaO�eQerJ\�aQG�worN�GoQe�oQ�WKe�EaOO"

Kinetic Energy Gravitational Potential Energy Work Done
A ��- ��- ��-
B ��- ��- ��-
C ���- ��- ���-
D ��- ��- ���-

10 $ powerIuO�IaQ�uses�a����:�EaWWer\.�7Ke�IaQ�JeQeraWes����-�oI�KeaW�eYer\�secoQG�
as�iWs�moWor�WurQs.�

:KaW�is�WKe�eIIicieQc\�oI�WKis�IaQ"
A ��.��� B ��.� � C ��.��� D ��� �

5 P3 P

4 P

3 N

;

<
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5 �����������������������*06�6��PK\sics�P��PreOim������E

11 :KicK�JiYes�WKe�sWaWes�oI�maWWer�iQ�wKicK�moOecuOes��aW�a�JiYeQ�WemperaWure��KaYe�
WKe�smaOOesW�spaciQJ�EeWweeQ�WKem�aQG�moYe�aW�WKe�OowesW�speeG"

Smallest spacing between molecules Molecules have the lowest speed
A 6oOiG 6oOiG
B /iTuiG 6oOiG
C 6oOiG /iTuiG
D /iTuiG /iTuiG

12 :KicK�oI�WKese�exampOes�Kas�WKe�wroQJ�W\pe�oI�KeaW�WraQsIer�associaWeG�wiWK�iW"

Example Type of heat transfer
A +eaW�Irom�IOame�Wo�IO\iQJ�paQ &oQGucWioQ
B 6uQOiJKW�warmiQJ�WKe�iQWerior�oI�a�car &oQYecWioQ
C &ooOiQJ a�cup�oI�coIIee�wiWK�a�sWeeO�spooQ &oQGucWioQ
D +eaW�Irom�EurQiQJ�OoJs�Wo�persoQ�EesiGe�Iire�pOace &oQYecWioQ

7Ke�JrapK�EeOow�sKows�WKe�cKaQJes�iQ�WemperaWure�oI�a�����J�soOiG�wKeQ�iW�is�KeaWeG�E\�
a�KeaWer�wiWK�a�raWiQJ�oI����:. 8se�iW�Wo�aQswer�TuesWioQs����Wo���.

13 :KicK� oI� WKe� IoOOowiQJ� sWaWemeQWs sKow� a GiIIereQce� EeWweeQ� KeaW� aQG�
WemperaWure.�

A :KeQ����:�oI�KeaW�is�suppOieG��WKe�WemperaWure�reacKeG���� &.
B +eaW�Kas�a�6,�uQiW�iQ�KeOYiQ�wKiOe�WemperaWure�6,�uQiW�is�iQ� &
C +eaW�iQcreases�wKeQ�WemperaWure�iQcreases.
D +eaW�remaiQs�coQsWaQW�reJarGOess�wKeWKer�WemperaWure�cKaQJes.

14 $ssumiQJ� WKere� is�QeJOiJiEOe�eQerJ\� Ooss� Wo� WKe�surrouQGiQJs��wKaW� is� WKe�speciIic�
KeaW�capaciW\ oI�WKe�OiTuiG"
A ���-�NJ & B ����-�NJ & C ����-�NJ & D �����-�NJ &
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6 �����������������������*06�6��PK\sics�P��PreOim������E

15 $ssumiQJ� WKere� is�QeJOiJiEOe�eQerJ\� Ooss� Wo� WKe�surrouQGiQJs��wKaW� is� WKe�speciIic�
OaWeQW�KeaW�oI�IusioQ�oI�WKe�soOiG"�
A ���-�NJ B ����-�NJ C ����-�NJ D ������-�NJ

16 7Ke�JrapK�sKows�WKe�YerWicaO�GispOacemeQW�oI�aQ�oEMecW�IOoaWiQJ�oQ�waWer�as�a�waYe�
passes�WKrouJK�WKe�waWer.

:KaW�is�WKe�IreTueQc\ oI�WKe�waYe"

A ���+] B ���+] C ���+] D ����+]

17 $�pOaQe�mirror��.��m�iQ�OeQJWK�is�KuQJ�oQ�a�YerWicaO�waOO�wiWK�iWs�EoWWom��.��m
aEoYe�JrouQG.�$�Eo\�wiWK�Kis�e\es��.��m�aEoYe JrouQG�OooNs�iQWo�WKe�mirror�Wo
see�WKe�imaJe�oI�KimseOI.

:KaW�OeQJWK�oI�KimseOI��EeOow�Kis�e\es��caQ�Ee�seeQ�iQ�WKe�mirror"

A �.��m B �.��m C �.��m D �.��m

18 $� ra\� oI� OiJKW� eQWers� a� prism�maGe� oI� maWeriaO� X aQG� WraYeOs� aOoQJ WKe� paWK� as�
sKowQ�iQ WKe�IiJure�EeOow.

:KaW�is�WKe�reIracWiYe�iQGex�oI�WKe�maWeriaO�X"
A �.�� B �.�� C �.�� D �.��

237



7 �����������������������*06�6��PK\sics�P��PreOim������E

19 7Kree� oEMecWs�� P� Q aQG R�� are� YieweG� WKrouJK� a� pOaQe� mirror� as� sKowQ.� $Q�
oEsWacOe�moYes�WowarGs�WKe�mirror�as�iQGicaWeG�E\�WKe�arrow.

:KicK�imaJe�wiOO�Gisappear�IirsW�aQG�wKicK�imaJe�wiOO�Gisappear�OasW"
Gisappears�IirsW Gisappears�OasW

A P Q
B P R
C Q R
D R Q

20 $� OiJKW� ra\� passes� WKrouJK� WKree� meGia� oI� reIracWiYe� iQGices� η�� η� aQG� η�
respecWiYeO\.�

*iYeQ�WKaW� � ! � ! ���wKicK�oI�WKe�IoOOowiQJ�is�correcW"

A η� > η� > η� B η� > η� > η� C η� > η� > η� D η� > η� > η�

meGium��
η�

meGium��
η�

meGium��
η�

�

�

�
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8 �����������������������*06�6��PK\sics�P��PreOim������E

21 7Kree�ra\s�oI�OiJKW�IaOO�oQ�a�coQYerJiQJ�OeQs�as�sKowQ.

:KicK�GiaJram�sKows�WKe�paWK�oI�WKe�ra\s�aIWer�passiQJ�WKrouJK�WKe�OeQs"

A B

C D

22 $�sWuGeQW�arraQJes�aQ�iOOumiQaWeG�oEMecW��a�OeQs�aQG�a�screeQ�sucK�WKaW�WKe si]e�oI�
WKe�imaJe�is�Wwice�WKaW�oI�WKe�oEMecW.�KeepiQJ�WKe�GisWaQce�EeWweeQ�WKe�screeQ�aQG�
WKe� iOOumiQaWeG� oEMecW� IixeG�� Ke� excKaQJes� WKe� posiWioQ� oI� WKe� screeQ� aQG� WKe�
iOOumiQaWeG�oEMecW.

:KaW�wouOG�Ee�oEserYeG�oQ�WKe�screeQ"
A $�EOurreG��maJQiIieG�imaJe.
B $�EOurreG��GimiQisKeG�imaJe.
C $�sKarp�imaJe�Wwice�WKe�si]e�oI�WKe�oEMecW.
D $�sKarp�imaJe�KaOI�WKe�si]e�oI�WKe�oEMecW.
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9 �����������������������*06�6��PK\sics�P��PreOim������E

23 :KicK�oI� WKe� IoOOowiQJ�JrapKs�aEouW�eOecWromaJQeWic�waYes� WraYeOOiQJ� iQ� Yacuum�
is�are�correcW"�

A ,�oQO\ B ,�aQG�,,�oQO\ C ,,�aQG�,,,�oQO\ D ,��,,�aQG�,,,

24 7Ke�GiaJram�sKows�WKe�maiQ�secWioQs�oI�WKe�eOecWromaJQeWic�specWrum�iQ�orGer�oI�
iQcreasiQJ IreTueQc\.�6ome�oI�WKe�secWioQs�are�OaEeOOeG.�7Ke�secWioQ�5�Kas�a�
IreTueQc\�MusW�EeOow�WKaW�oI�OiJKW.

:KicK�appOicaWioQ�uses�WKe�secWioQ�5"
A 6WeriOisaWioQ
B 6aWeOOiWe�WeOeYisioQ
C %reaG�WoasWer
D /aser�poiQWer

25 7Ke�seW�up�sKowQ�iQ�WKe�GiaJram�EeOow�coQsisWs�oI�aQ�osciOOoscope�aQG�a�speaNer�
WKaW� emiWs� a� souQG�waYe�wiWK� IreTueQc\� �����+].� $�micropKoQe� pOaceG� �.���m�
Irom� WKe� speaNer� GeWecWs� WKe� souQG� emiWWeG� E\� WKe� speaNer.� $� waYeIorm� is�
oEserYeG�oQ�WKe�osciOOoscope�represeQWiQJ�WKe�souQG�emiWWeG.

7Ke�speaNer�is�WKeQ�moYeG�Wo�a�GisWaQce��.��m�WowarGs�WKe�micropKoQe�aQG�a�Qew�
waYeIorm�is�oEserYeG�oQ�WKe�osciOOoscope.�&ompareG�Wo�WKe�earOier�waYeIorm��WKis�
Qew�waYeIorm�Kas�a�JreaWer�BBBBBBBBBBB.

A speeG B ampOiWuGe C IreTueQc\ D waYeOeQJWK

osciOOoscope

micropKoQe speaNer
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26 Fig. 26.1 is� a� full-scale GiaJram� WKaW� sKows� air� parWicOes� aW� WKeir� eTuiOiErium�
posiWioQs��represeQWeG�E\�GoWWeG�OiQes�.�:KeQ�a�souQG�waYe�passes��parWicOes�are�
GispOaceG�iQWo�Qew�posiWioQs�sKowQ�iQ�Fig. 26.2. Q represeQWs�a�parWicOe.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�IaOse"
A PoiQW�Q is�WKe�ceQWre�oI�a�rareIacWioQ.
B ParWicOes�QexW Wo�Q are�moYiQJ�iQ�opposiWe�GirecWioQ.
C 7Ke�ampOiWuGe�oI�WKe�waYe�is��.��cm.
D 7Ke�waYeOeQJWK�oI�WKe�waYe�is���.�cm

27 :KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKe�uQiIorm�eOecWric�IieOG�EeWweeQ�
Wwo�cKarJeG�paraOOeO�meWaO�pOaWes"

Fig. 26.1

Fig. 26.2
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28 7wo�uQcKarJeG�meWaO�spKeres�P aQG�Q are�pOaceG�WoJeWKer�wiWK�a�WKicN�carGEoarG�
iQserWeG EeWweeQ�WKem.�%oWK�spKeres�are�supporWeG�E\�iQsuOaWiQJ�sWaQGs�aQG�Q is
earWKeG�wiWK�a�wire.

$�QeJaWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�WKe�spKeres�as�sKowQ.
:KaW�wouOG�Ee�WKe�GisWriEuWioQ�oI�cKarJes�oQ�spKeres�P aQG�Q wKeQ�WKe�wire�is�
remoYeG�IoOOoweG�E\�WKe�cKarJeG�roG"

P 4
A QeJaWiYe posiWiYe
B QeJaWiYe QeuWraO
C QeuWraO posiWiYe
D QeuWraO QeuWraO

Refer to the following information for Questions 29 and 30.
7Ke� JrapK� EeOow� sKows� Kow� WKe� curreQW� iQ� a� Oamp� aQG� a� resisWor� Yaries� wiWK� WKe�
poWeQWiaO�GiIIereQce�appOieG.

7Ke�Oamp�aQG�WKe�resisWor�are�coQQecWeG�iQ�series�as�sKowQ�EeOow��aQG�WKe�ammeWer�
reaGiQJ�is��.��$.
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29 'eWermiQe�WKe�e.m.I.�oI�WKe�circuiW.

A �.��9 B ��.��9 C ��.��9 D ��.��9

30 'eWermiQe�WKe�resisWaQce�oI�WKe�resisWor.

A �.���� B �.���� C ��.�� D ��.�

31 7Ke�GiaJram�sKows�aQ�experimeQWaO�seW�up�oI�aQ�eOecWric�circuiW�Wo�GeWermiQe�WKe�
resisWaQce�oI�a�EuOE.

:KicK�oQe�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�circuiW�GiaJram"
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32 ,Q�WKe�circuiW�sKowQ��R1 aQG�R2 are�iGeQWicaO�resisWors.

:KicK�oI�WKe�IoOOowiQJ�cKaQJes�Wo�WKe�eOecWricaO�compoQeQWs�X aQG�Y wiOO�Gecrease�
WKe�reaGiQJ�oI�WKe�ammeWer�E\�WKe�JreaWesW�amouQW"

A ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�Gecrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
B ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�iQcrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
C ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�Gecrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
D ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�iQcrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.

33 ,Q�a���piQ�pOuJ�oI�a�Yacuum�cOeaQer��WKe�Iuse�is�missiQJ.��
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�is�correcW"�
A 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKe�eYeQW�oI�aQ�eOecWricaO�IauOW��WKe�

Yacuum�cOeaQer�wiOO�Ee�OiYe.
B 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKe�eYeQW�oI�aQ�eOecWricaO�IauOW��WKe�

Yacuum�cOeaQer�wiOO�Ee�saIe�Wo�KaQGOe�Eecause�WKe�curreQW�wiOO�IOow�Wo�earWK.
C 7Ke�Yacuum�cOeaQer��oQce�WurQeG�oQ��wiOO�sKuW�GowQ�aW�oQce.

D 7Ke�Yacuum�cOeaQer�caQQoW�Ee�WurQeG�oQ.

34 7Kree�iGeQWicaO�Oamps�;��<�aQG�= are�coQQecWeG�iQ�a�circuiW�as�sKowQ�EeOow.

:KaW�wiOO�KappeQ� Wo� WKe�EriJKWQess�oI� WKe� Oamps� iI� WKe� resisWaQce�oI� WKe� rKeosWaW� is�
iQcreaseG"

; < =
A %riJKWer Gimmer Gimmer
B EriJKWer EriJKWer Gimmer
C Gimmer EriJKWer Gimmer
D Gimmer EriJKWer EriJKWer

<

5�;

5�

;

=

<
● ●
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35 $�sWuGeQW�carries�ouW�Iour�WesWs�wiWK�a�maJQeW.

:KicK�resuOW�sKowQ�is�not correcW"

arraQJemeQW 5esuOW

A $WWracWs

B aWWracWs

C repeO

D Qo�eIIecW

36 $�Erass�roG�is�arraQJeG�iQ�a�QorWK�souWK�GirecWioQ�aQG�pOoWWiQJ�compasses�are�pOaceG�
aW�eacK�oI�iW�eQGs.�

:KicK�GiaJram�sKows�WKe�posiWioQs�oI�WKe�QeeGOes�oI�WKe�pOoWWiQJ�compasses"�

6��� maJQeW������1 6��� maJQeW������1

6��� maJQeW������1 iroQ�Ear

1 maJQeW������6 iroQ�Ear

1 maJQeW������6 copper�Ear
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37 P�aQG�4�represeQWs�Wwo�paraOOeO��sWraiJKW��wires�carr\iQJ�curreQWs.�P�aQG�4�exerW�
Iorce�oQ�eacK�oWKer.�:KicK�arrow�sKows�WKe�Iorce�oQ�4"�

38 7Kree�wires�P� Q aQG�R are�eacK�carr\iQJ�a�curreQW�oI���$�iQ�WKe�GirecWioQ�as�sKowQ�
iQ�WKe�GiaJram�EeOow.

:KaW�are�WKe�GirecWioQs�oI�Iorces�acWiQJ�oQ�WKe�WKree�wires"

Wire P Wire Q Wire R
A OeIW OeIW OeIW
B riJKW OeIW riJKW
C OeIW riJKW OeIW
D riJKW riJKW riJKW

39 7Ke�IiJure�EeOow�sKows�aQ�iGeaO�WraQsIormer�wiWK�WKe�secoQGar\�coiO�coQQecWeG�Wo�
a���� OoaG.

:KaW�is�WKe�curreQW�iQ�WKe�primar\�coiO"
A �.���$ B �.��$ C �.��$ D �.��$
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40 7Ke�GiaJrams�sKow�a�simpOe�a.c.�JeQeraWor�aQG�WKe JrapK�iOOusWraWiQJ�WKe�waYeIorm�oI�WKe�
e.m.I.�ouWpuW�oI�WKe�a.c.�JeQeraWor.

:KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKe�pOaQe�oI�WKe�armaWure�coiO�oI�WKe�
JeQeraWor� as�YieweG�aOoQJ�WKe�axOe�Irom�WKe�posiWioQ�oI�WKe�sOip�riQJs��aW�Wime�iQWerYaOs
GeQoWeG�E\�t1� t2 aQG t3 oQ�WKe�JrapK"

END OF PAPER 1
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Section A

$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

1 )iJ.��.��sKows�a�YirWuaO� imaJe� I IormeG�E\�a�coQYerJiQJ�OeQs�Irom�aQ�oEMecW�oI�
KeiJKW �.��cm.

Fig. 1.1

(a) 2Q�)iJ.��.��aEoYe��Graw�ra\s�Wo GeWermiQe

(i) WKe�posiWioQ�oI�WKe�oEMecW��/aEeO�WKe�oEMecW�O.

(ii) WKe�IocaO�OeQJWK�oI�WKe�OeQs.

IocaO�OeQJWK� �…………………… >�@
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(b) )iJ.��.��sKows�a�OiJKW�ra\�WraYeOOiQJ�iQ�WKe�coQYerJiQJ�OeQs�oI�reIracWiYe�iQGex��.�.
7Ke�GiaJram�is�QoW�GrawQ�Wo�scaOe.

Fig. 1.2

&aOcuOaWe� WKe� criWicaO� aQJOe� aQG� expOaiQ� WKe� EeKaYiour� oI� WKe� OiJKW� aIWer� iW� is�
iQciGeQW�Wo�WKe�surIace�P.

………………………………………………………………………………………

………………………………………………………………………………………
>�@

(c) 6WaWe�a�use�oI�a�compoQeQW�oI�WKe�eOecWromaJQeWic�specWrum�wiWK�WKe�smaOOesW
waYeOeQJWK�aQG�GescriEe�WKe�eIIecW�oI�aEsorEiQJ�WKis�eOecWromaJQeWic�waYe.

………………………………………………………………………………………

………………………………………………………………………………………
>�@
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2 7Ke�speeG�oI�aQ�uOWrasouQG�iQ�air�is�����m�s.

(a) &ompOeWe�)iJ.��.��Wo�sKow�Kow�Iar WKe uOWrasouQG�waYe�Kas�WraYeOOeG���������
aQG���secoQGs aIWer�WKe�uOWrasouQG�was�proGuceG.

Fig. 2.1

>�@

(b) 2Q� )iJ.� �.��� Graw� WKe� JrapK� oI� GisWaQce� WraYeOOeG� aJaiQsW� Wime� Ior� WKe�
uOWrasouQG�waYe.

Fig. 2.2

>�@

(c) 6WaWe�aQG�GescriEe�wKicK�W\pe�oI�waYe�is�uOWrasouQG.

………………………………………………………………………………………

……………………………………………………………………………………… >�@

(d) ExpOaiQ� wKaW� is� waYeOeQJWK� aQG� sWaWe� WKe� maximum� waYeOeQJWK� oI� WKe�
uOWrasouQG.
………………………………………………………………………………………

……………………………………………………………………………………… >�@
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3 ,Q�ExperimeQW�oQe�� Wwo�EOocNs�oI�mass���NJ�aQG����NJ�were�aWWacKeG�aQG�puOOeG�
across�a�rouJK�JrouQG�iQ�WKe�GirecWioQ�sKowQ�iQ�Fig. 2.1.  

Fig. 2.1

7Ke�experimeQW� is� WKeQ� repeaWeG�oQ� WKe�same�surIace�EuW�wiWK�a�GiIIereQW�puOOiQJ�
Iorce.�7Ke�cKaQJes�iQ�YeOociWies�oI�WKe�EOocNs�Ior�EoWK�experimeQWs�were�measureG�
aQG�WaEuOaWeG�iQ�Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
� � �
� � �
� �� �
� �� �
� �� �

Fig. 2.2

(a) 8siQJ�WKe�YaOues�iQ�ExperimeQW�2Qe�as�sKowQ�iQ�Fig. 2.2��caOcuOaWe�WKe�
(i) acceOeraWioQ�oI�WKe�EOocNs.

acceOeraWioQ� �…………………… >�@

(ii) WeQsioQ�iQ�WKe�sWriQJ�JiYeQ�WKaW�WKe�IricWioQ�EeWweeQ�WKe�JrouQG�aQG�EOocN�
;�is��.��1.

WeQsioQ� �…………………… >�@

(iii) maJQiWuGe�oI�WKe�puOOiQJ�Iorce��).

puOOiQJ�Iorce��)� �…………………… >�@

%OocN�;
��NJ

%OocN�<
���NJ

����6WriQJ PuOOiQJ
)orce��)
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(b) ,Q� Werms�oI� Iorces��expOaiQ�wK\�WKe�YeOociW\�oI� WKe�EOocNs� iQ�ExperimeQW�2Qe�
cKaQJes�oYer�Wime�EuW�remaiQs�uQcKaQJeG�iQ�ExperimeQW�7wo.�

…………………………………………………………………………………………
 

…………………………………………………………………………………………
 

…………………………………………………………………………………………
 

………………………………………………………………………………………… >�@

4 )iJ.��.��sKows�a�recWaQJuOar�EOocN�oI�wooG�oQ�a�IOaW��rouJK�Kori]oQWaO�EoarG.

Fig. 4.1

7Ke�EOocN�is�pusKeG�aW WKe�Wop��as�sKowQ�iQ�)iJ.��.���aQG�iW�WiOWs�Wo�WKe�riJKW.

(a) 2Q�WKe�IroQW�Iace�oI�WKe�EOocN��Graw�WKe�OiQe�WKaW�wiOO�Ee�YerWicaO�aW�WKe�iQsWaQW�
EeIore�WKe�EOocN�WoppOes�oYer. >�@

(b) 8se�WKe�proWracWor�sKowQ�oQ�)iJ.��.��Wo�measure�WKe�aQJOe�WKrouJK�wKicK�WKe�
EOocN�WiOWs�EeIore�iW�WoppOes�oYer.���������������������������������������������������

aQJOe� �…………………… >�@
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(c) 7Ke�EOocN� is�puW�EacN�oQ� WKe�EoarG��as� iQ�)iJ.��.�.�7Kis� Wime�� iQsWeaG�oI� WKe�
EOocN�EeiQJ�pusKeG��WKe�OeIW�KaQG�eGJe�oI�WKe�EoarG�is�raiseG.

6WaWe� WKe� aQJOe� WKaW� WKe� EoarG�maNes�wiWK� WKe� Kori]oQWaO� aW� WKe� iQsWaQW� WKe�
EOocN�WoppOes�oYer.���������������������������������������������������          

aQJOe� �…………………… >�@

(d) ExpOaiQ� iQ� Werms�oI�&.*.�aQG�sWaEiOiW\��Kow�\our aQswer� Wo� (c) miJKW�GiIIer� iI�
WKe�proceGure�is�repeaWeG�aIWer�WKe�KeiJKW�oI�WKe�EOocN is�reGuceG.

............................................................................................................................

............................................................................................................................ >�@

5 (a) 7Ke� priQcipOe� oI� coQserYaWioQ� oI� eQerJ\� sWaWes� WKaW� eQerJ\� caQ� QeiWKer� Ee�
creaWeG�Qor GesWro\eG. :KaW��WKeQ��does KappeQ�Wo�WKe�eQerJ\�suppOieG�Wo�a�
GeYice�sucK�as�a�moWor�or�a WeOeYisioQ"

..........................................................................................................................

.......................................................................................................................... >�@

(b) 7Ke�WeOeYisioQ�iQ�)iJ.��.��is�swiWcKeG�oQ�Wo�waWcK�a�proJramme.�'uriQJ�WKis�
Wime������N-�oI�eOecWricaO�eQerJ\�is�suppOieG.

Fig. 5.1

 

254



*06�6��PK\sics�P��PreOim������E8

(i) )rom�WKe�iQIormaWioQ�oQ�)iJ.��.���IiQG�WKe�WoWaO�eQerJ\ proYiGeG�Ior�WKe�Yiewer�
Wo�see aQG�Kear�WKe�WeOeYisioQ�GuriQJ�WKis�proJramme.

eQerJ\� �…………………… >�@

(ii) 6uJJesW�wKaW�KappeQs�Wo�WKe�resW�oI�WKe�eQerJ\�suppOieG.

..........................................................................................................................

.......................................................................................................................... >�@

(iii) &aOcuOaWe�Kow�mucK�eQerJ\�is�iQYoOYeG�iQ�(b)(ii).
                                                                        

eQerJ\� �…………………… >�@

(iv) &aOcuOaWe�aQG�commeQW�oQ�WKe�eIIicieQc\�oI�WKe�WeOeYisioQ.

..........................................................................................................................

.......................................................................................................................... >�@

6 )iJ.� �.�� sKows� aQ eYaporaWiYe� cooOer� wKicK� is� a� GeYice� WKaW� cooOs� air� WKrouJK� WKe�
coQWiQuous eYaporaWioQ oI� waWer. $ir� is� cooOeG� E\� EeiQJ� EOowQ� pasW� a� cooOiQJ� paG�
coQWaiQiQJ�waWer. 7Ke�cooOiQJ�paG�is�weW�E\�a pump wKicK�pumps�waWer�up�Wo�WKe�Wop�oI�
WKe�paG��Irom�wKere�iW�WricNOes�GowQ.

Fig. 6.1
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(a) ,Q� Werms�oI�NiQeWic�moGeO�oI�maWWer��expOaiQ�Kow�coQWiQuous eYaporaWioQ�oI�
WKe�waWer�causes�WKe�air�IOowiQJ�pasW�WKe�cooOiQJ�paG�Wo�Ee�cooOeG.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… >�@

(b) ExpOaiQ�wKeWKer�sucK eYaporaWiYe�cooOiQJ�s\sWem is�more�eIIecWiYe� iQ�Gr\�
or�KumiG�aWmospKeres.

………………………………………………………………………………………

………………………………………………………………………………………
>�@

(c) 6uJJesW�oQe�moGiIicaWioQ�WKaW�caQ�Ee�maGe�Wo�WKe�GesiJQ�oI�WKe�eYaporaWiYe�
cooOer�sucK�WKaW�WKe�raWe�oI�cooOiQJ�iQcreases.�

………………………………………………………………………………………

……………………………………………………………………………………… >�@
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7 7wo� meWaO� saucepaQs� coQWaiQ� WKe� same� mass� oI� KoW� waWer� aW� WKe� same� iQiWiaO�
WemperaWure. PaQ�$� is�wKiWe�aQG�paQ�%� is�EOacN��EuW�oWKerwise� WKe� Wwo�saucepaQs�are�
iGeQWicaO. %oWK� saucepaQs� are� uQcoYereG� aQG� cooO� uQGer� WKe� same� coQGiWioQs. 7Ke�
cooOiQJ�curYes�Ior�WKe�Wwo�saucepaQs�are�sKowQ�iQ�)iJ.��.�.

Fig. 7.1
(a) ExpOaiQ�wK\�paQ�%�cooOs�IasWer�WKaQ�paQ�$.

.............................................................................................................................

............................................................................................................................. >�@

(b) 'escriEe�aQG�expOaiQ�Kow�)iJ.��.��is�GiIIereQW�wKeQ�WKe�paQs�are�coYereG�aQG�
WKe experimeQW�is�repeaWeG.

.............................................................................................................................

.............................................................................................................................

............................................................................................................................. >�@

(c) ExpOaiQ�wKaW�is�meaQW�E\�WKe�speciIic�KeaW�capaciW\�oI�waWer�is������-��NJ��&�.

.............................................................................................................................

............................................................................................................................. >�@

 

257



*06�6��PK\sics�P��PreOim������E11

(d) 7Ke�speciIic�KeaW�capaciW\�oI�waWer�is�Yer\�KiJK. 6uJJesW�oQe�GisaGYaQWaJe�oI�
WKis�wKeQ�waWer�is�useG�Ior�cooNiQJ.

.............................................................................................................................

............................................................................................................................. >�@

(e) 7Ke�waWer�iQ�paQ�$�cooOs�Ior���miQuWes��as�sKowQ�iQ�)iJ.��.�.�'uriQJ�WKis�Wime��
WKe�waWer�Ooses�aQ�aYeraJe�oI������-�oI�WKermaO�eQerJ\�per�miQuWe.
(i) &aOcuOaWe�WKe�mass�oI�waWer�iQ�paQ�$.

mass� �……………………

(ii) 7Ke�mass�oI�waWer�iQ�paQ�%�is�WKe�same�as�WKaW�iQ�paQ�$.
&aOcuOaWe� WKe� WKermaO� eQerJ\� OosW� Irom� WKe� waWer� iQ� paQ� %� GuriQJ� WKe� ��
miQuWes.

Ooss�oI�WKermaO�eQerJ\� �…………………… >�@
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8 $� WeacKer� GemoQsWraWes� maJQeWic� screeQiQJ.�:KeQ� a� maJQeW� is� pOaceG� Qear� a� smaOO�
carGEoarG�Eox��paper�cOips�oQ�WKe�oWKer�siGe�oI�WKe�Eox�are�picNeG�up��as�sKowQ�iQ�)iJ.�
�.�. :KeQ�a�smaOO�piece�oI�soIW� iroQ� is�pOaceG� iQsiGe� WKe�Eox�as�sKowQ� iQ�)iJ.� �.��� WKe�
paper�cOips�IaOO�oII.�0aJQeWic�IieOG�OiQes�iQ�eacK�GiaJram�are�sKowQ�as�WKiQ�OiQes.

                Fig. 8.1                                                       Fig. 8.2

(a) 2Q� )iJ.� �.���marN� aQ� arrow� oQ� eacK� oI� WKe�maJQeWic� IieOG� OiQes� Wo� sKow� iWs�
GirecWioQ.

>�@

(b) ExpOaiQ�wK\�pOaciQJ�WKe�soIW�iroQ�iQ WKe�Eox�causes�WKe�paper�cOips�Wo�IaOO�oII.

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
>�@
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9 7Ke� apparaWus� iQ� )iJ.� �.�� is� caOOeG� a� Iorce�oQ�coQGucWor� EaOaQce.� :KeQ� WKere� is� aQ�
eOecWric curreQW� I as� sKowQ� iQ� ;<�� WKere� is� a� Iorce� oQ� ;<.� 7Kis� Iorce� is�measureG� E\
puWWiQJ�weiJKWs�iQ�WKe�paQ�uQWiO�;<�is�ErouJKW�EacN�Wo�iWs�oriJiQaO�posiWioQ.

Fig. 9.1

(a) 6WaWe�wKaW�wouOG�KappeQ�iI�WKe�curreQW�GirecWioQ�were�Irom�<�Wo�;.

…………………………………………………………………………………………
>�@

(b) $� sWuGeQW� uses� WKe� EaOaQce� Wo� GeWermiQe� WKe� Iorce� F oQ� ;<� Ior� GiIIereQW�
curreQWs�I. +e�coQcOuGeG�WKaW�F is�GirecWO\�proporWioQaO�Wo�I EaseG�oQ Kis resuOWs�
JiYeQ�EeOow.

6Kow�cOear�worNiQJs�Wo�esWimaWe WKe�Iorce�oQ�;<�wKeQ�WKe�curreQW�is��.��$.

Iorce  …………………… >�@

END OF SECTION A
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Section B
$Qswer�all WKe�TuesWioQs�Irom�WKis�secWioQ iQ�wriWiQJ�papers�proYiGeG.
$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Question 13.

11 $�measuriQJ�c\OiQGer�coQWaiQs�waWer wKicK�Kas�a�GeQsiW\�oI������NJ�m�.

Fig. 11.1                           Fig. 11.2                                Fig. 11.3

(a) )iJ.� ��.�� iQdicates four ways the observer’s eye could look when taking the 
reaGiQJ� Irom WKe�measuriQJ� c\OiQGer.� PuW� a� circOe� arouQG� WKe� e\e� posiWioQ� WKaW�
JiYes�WKe�correcW reaGiQJ aQG�sWaWe�WKe�YoOume�oI�waWer�iQ�WKe�c\OiQGer. >�@

(b) ,Q�orGer� Wo� IiOO� WKe�measuriQJ�c\OiQGer�up� Wo� WKe�����cm� marN�����Grops�oI� WKe�
OiTuiG� are aGGeG� Wo� WKe� OiTuiG� aOreaG\� iQ� WKe�measuriQJ� c\OiQGer.� &aOcuOaWe� WKe�
aYeraJe�YoOume�oI�oQe�Grop. >�@

(a) ���cm� oI�WKe�waWer� iQ�)iJ.��.�� is�poureG�iQWo�a EeaNer. 2Q�)iJ.���.���marN�WKe�
OeYeO�oI�WKe�waWer�OeIW�iQ�WKe�c\OiQGer. >�@

(b) $�ruOe��caOiEraWeG�iQ�cm��is�pOaceG�aOoQJsiGe�WKe�measuriQJ�c\OiQGer��as�sKowQ�iQ�
)iJ.���.�.�:KaW�is�WKe�OeQJWK�oI�WKe�measuriQJ�c\OiQGer��Irom�]ero�up�Wo�WKe�����
cm� marN" >�@

(c) 7Ke�YoOume�oI�a�c\OiQGer�is�IouQG�usiQJ�WKe�eTuaWioQ

YoOume� �cross�secWioQaO�area�x OeQJWK.

'eWermiQe�WKe�cross�secWioQaO�area�oI�WKe�c\OiQGer�coQWaiQiQJ�waWer. >�@

(d) +eQce��or�oWKerwise��GeWermiQe�WKe�pressure�acWiQJ�oQ�WKe�Ease�E\�WKe�waWer�OeIW�
iQ�WKe�c\OiQGer. >�@
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12 7Ke�circuiW�iQ�)iJ.���.��is�coQQecWeG�up.

Fig. 12.1

(a) 6WaWe�Kow�Goes�WKe�curreQW�iQ�WKe�resisWaQce�wire�compare�wiWK�WKe�curreQW�iQ�
WKe��� resisWor" >�@

(b) $�YoOWmeWer�coQQecWeG�across�WKe�resisWaQce�wire�sKows�WKe�same�reaGiQJ�as�
a YoOWmeWer� coQQecWeG� across� WKe� �� resisWor.� &aOcuOaWe� WKe� comEiQeG�
resisWaQce�oI�WKe�wire�aQG�WKe�resisWor. >�@

(c) 7Ke�wire�aQG� resisWor�are�GiscoQQecWeG�aQG� WKeQ� recoQQecWeG� iQ�paraOOeO�� as�
sKowQ�iQ )iJ.���.�.

Fig. 12.2
(i) &aOcuOaWe�WKe�Qew�comEiQeG�resisWaQce�oI�WKe�wire�aQG�WKe�resisWor. >�@

(ii) &ompare�WKe�curreQW�measureG�iQ�)iJ.���.� wiWK�WKe�curreQW�iQ�)iJ.���.�. >�@
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(d) :aOOs� iQ� EuiOGiQJs� someWimes� GeYeOop� cracNs.� 7Ke� wiGWK� oI� a� cracN� caQ� Ee�
moQiWoreG� E\ measuriQJ� WKe� resisWaQce� oI� a� WKiQ� wire� sWreWcKeG� across� WKe�
cracN�aQG�IirmO\�IixeG�oQ eiWKer�siGe�oI�WKe�cracN��as�iOOusWraWeG�iQ�)iJ.���.�.

Fig. 12.3

(i) 7Ke�waOO�moYes�aQG�WKe�cracN�wiGeQs�sOiJKWO\.�ExpOaiQ wKaW�KappeQs�Wo�WKe�
resisWaQce�oI�WKe�wire. >�@

(ii) &op\�a�suiWaEOe�circuiW�Irom�)iJ.���.��or�)iJ.���.��aQG�aGG�a�/E'�OiJKW�EuOE�
Wo�OiJKW�up�wKeQ�WKe�cracN�wiGeQs >�@
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13 EITHER ���������� ������������������

The circuit below consists of a 6 V battery source, two resistors of 150 Ω each, LDR 
aQG�WKermisWor.�7Ke�9ouW�across�WKe�/'5�is�coQQecWeG�Wo�a�IaQ�wKicK�wiOO�Ee�swiWcKeG�
oQ�wKeQ�WKe�9ouW  ��.��9.

(a) 7Ke�WaEOe�sKows�WKe�raQJe�oI�resisWaQce�YaOue�Ior�WKe�/'5�aQG�WKermisWor.�7Ke�
resisWaQce�oI�WKe�WKermisWor�Yaries�OiQearO\�wiWK�WemperaWure.

,QsWrumeQW 7emperaWure /iJKW�iQWeQsiW\ 5esisWaQce

7KermisWor
�� o& 200 Ω
�� o& 0 Ω

/'5
%riJKW�QooQ�Ga\ 50 Ω

1iJKW 100 Ω

(i) ExpOaiQ�wKeWKer�WKe�/'5�aQG�WKermisWor�are�oKmic�coQGucWors. >�@

(ii) &aOcuOaWe�WKe�eTuiYaOeQW�resisWaQce�oI�WKe�wKoOe�circuiW�wKeQ�iW�is�GuriQJ�WKe�
QiJKW�aQG�WKe�WemperaWure�is����o&. >�@

(iii) )iQG�WKe�reaGiQJ�oI�WKe�ammeWer. >�@

(b) (i) 6Kow�� wiWK� cOear� worNiQJs� aQG� caOcuOaWioQs�� wKeWKer� WKe� IaQ wiOO� Ee�
swiWcKeG�oQ�wKeQ�WKe�WemperaWure�is��� o&�GuriQJ�WKe�QiJKW. >�@

(ii) 6Kow��wiWK� cOear�worNiQJs�aQG�caOcuOaWioQs��a�possiEOe�pair� oI� coQGiWioQs�
Ior� WKe� WemperaWure�aQG� OiJKW� iQWeQsiW\�wKicK�wiOO� cause� WKe� IaQ�wiOO� Wo� Ee�
swiWcKeG�oQ. >�@
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13 OR
����

7Ke� WurEiQe� oI� a� K\Gro�eOecWric� power� sWaWioQ� is� EuiOW� EeOow� WKe� OeYeO� oI� a� OaNe� as�
sKowQ�EeOow.

����������������������������������������������
����������������������������������������������������������

7Ke� WurEiQe� is� roWaWeG� E\� WKe� ruQQiQJ� waWer.� ,W� WKeQ� roWaWes� a� Jroup� oI� maJQeWs�
arouQG�a�coiO�iQ�aQ�a.c.�JeQeraWor.�7Ke�JeQeraWor�is�GesiJQeG�sucK�WKaW�WKe�maJQeWs�
wouOG�roWaWe�aW�a�coQsWaQW�speeG�JeQeraWiQJ�aQ�e.m.I�oI��������9�across�a�coiO.�7Ke�
waWer�wouOG�Ee�GiscKarJeG�aW�a�coQsWaQW�speeG�oI����m�s�iQWo�WKe�GowQsWream�riYer.�
7Ke�mass�oI�waWer passiQJ� WKrouJK�WKe�EOaGes�per�secoQG�wouOG�Ee�coQWroOOeG�E\�
aQ�auWomaWic�JaWe. ,I�a�curreQW� is�GrawQ� Irom� WKe�JeQeraWor�coiO�� WKere�wouOG�Ee�a�
cOocNwise�momeQW� opposiQJ� WKe� roWaWioQ� oI� WKe� WurEiQe.� 7Ke� ruQQiQJ� waWer� wouOG�
QeeG� Wo� proGuce� aQ� aQWi�cOocNwise� momeQW� E\� KiWWiQJ� WKe� EOaGes� iQ� orGer� Wo�
oYercome� WKe� resisWiQJ� momeQW� aQG� Neep� WKe� EOaGes� moYiQJ� aW� WKe� reTuireG�
coQsWaQW�speeG�Wo�JeQeraWe�WKe�e.m.I.oI��������9.��,I����$�oI�curreQW�is�GrawQ�Irom�
WKe� JeQeraWor�� �������1m�oI�momeQW�wouOG� oppose� WKe� roWaWioQ� aQG� ���.�� NJ�oI�
waWer�wouOG�Ee�QeeGeG�Wo�KiW�WKe�EOaGes�per�secoQG.�

7Ke�WaEOe�EeOow�sKows�WKe�GaWa�oI�0ouQW�$OuOu�K\GroeOecWric�power�sWaWioQ�

*eQeraWeG�
e.m.I.���9

&urreQW�
GrawQ�Irom�
JeQeraWor �

$

0omeQW�
reTuireG�Wo�
WurQ�WKe�

WurEiQe���1m

0ass�oI�waWer�
KiWWiQJ�WKe�EOaGes�
per�secoQG���NJ�s��

6peeG�oI�
GiscKarJeG�
waWer���ms��

������ �� ������ ���.�� ��

������ �� ������ ���.� ��

�.��m

7urEiQe�
EOaGes

:$7E5

����m

'RZQVWUHDP ULYHU

6Seed oI diVFKarJed Zater 10 P�V

*ate to Fontrol 
PaVV oI Zater

0oXnt AlXlX

/aNeAlXlX

7XrEine ZitK 
Jenerator

�����m
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(a) $ssumiQJ�WKaW�waWer�KiWs�oQe�EOaGe�aW�a�Wime�aW�a�perpeQGicuOar�GisWaQce�oI��.��m�
Irom� WKe WKe� axOe� as� sKowQ� EeOow�� esWimaWe� WKe� Iorce� iW�musW� exerW� oQ� WKe� EOaGe�
wKeQ�a�curreQW�oI����$�is�GrawQ�Irom�WKe�JeQeraWor.

(b) ExpOaiQ� wK\� “If a current is drawn from the generator coil, there would be a 
clockwise moment opposing the rotation of the turbine”?

(c) &aOcuOaWe�WKe�amouQW�oI�eQerJ\�per�secoQG�aYaiOaEOe�Wo�WKe�JeQeraWor�wKeQ�����NJ�
oI�waWer�IOows�WKrouJK�WKe�WurEiQe�per�secoQG.

(d) EsWimaWe�WKe�curreQW�WKaW�IOows�iQ�WKe�JeQeraWor�wKeQ�����NJ�oI�waWer�IOows�WKrouJK�
WKe�WurEiQe�per�secoQG.

(e) ExpOaiQ� ErieIO\�wK\� WKe�acWuaO� curreQW� IOowiQJ� sKouOG� Ee� Oess� WKaQ� \our� esWimaWeG�
YaOue�iQ�(d) wKeQ�����NJ�oI�waWer�IOows�WKrouJK�WKe�WurEiQe�per�secoQG.

END OF PAPER 2
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1 Pressure�caQ�Ee�GeWermiQeG�usiQJ�WKe�IoOOowiQJ�IormuOa�

P   F A
F   m a

wKere��P �pressure��pascaO��Pa����� �A  �area��m������� m  �mass��NJ�

����F  �Iorce��QewWoQs��1������ ��a  �acceOeraWioQ�� 2s

m �

7Ke�uQiW��pascaO��is�eTuiYaOeQW��Wo
A

sm

kg B
kgm

s2 C
mkgs2

1 D
ms

kg
2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig. 2

-eQQ\� reOeaseG� WKe�caQ�aQG� iW� roOOeG� IreeO\�GowQ� WKe� ramp�wiWKouW�sOippiQJ.�:KaW�
GiG�sKe�oEserYe�oQ�WKe�paper�maGe�E\�WKe�marNer�peQ"
A 7Ke�GoWs�JeW�IarWKer�aparW.
B 7Ke�GoWs�JeW�cOoser�WoJeWKer.
C 7Ke�GoWs�JeWs�cOoser�WKeQ�IurWKer�aparW.
D 7Ke�GoWs�are eTuiGisWaQW�Irom�eacK�oWKer.

3 7roOOe\�X aQG� WroOOe\�Y are� MoiQeG� WoJeWKer� E\� a� sWreWcKeG� spriQJ.� 7roOOe\� X Kas�
Wwice�WKe�mass�oI�WroOOe\�Y. :KeQ�WKe�WroOOe\s�are�reOeaseG��WKe�acceOeraWioQ�oI�X is�
�.� m�s�� Wo�WKe�riJKW.

:KaW�is�WKe�iQiWiaO�acceOeraWioQ�oI�WroOOe\�Y Wo�WKe�OeIW"
A �.��m�s�� B �.��m�s�� C �.��m�s�� D �.� m�s��

meWaO�caQ�wiWK�marNer�peQ�iQsiGe

paper

wooGeQ�ramp

Y
X

sm kgm mkgs2 ms2

2 Fig. 2 shows Jenny’s setup of the following experiment. 

Fig.g 2

-eQQ\� reOeaseG� WKe�caQ�aQG� iW� roOOOOeGeG IIrereeO\�\�GoGowQwQ WWKeKe�ramp�wiWKouW�sOippiQJ.�:KaW�
GiG�sKe�oEserYe�oQ�WKe�paper�maGe�E\ WWKeKe mmararNeNer�peQ"
A 7Ke�GoWs�JeW�IarWKer�aparW.
B 7Ke�GoWs�JeW�cOoser�WoJeWKeer.r.
C 7Ke�GoWs�JeWss ccOooseser�WKeQeQ IIururWKWKerer�aparW.
D 7Ke�GoWs�arree eTeTuiGisWaQaQWW�IrIromom eeacK�oWKer.

3 7roOOe\�X aQaQG�G� WrWroOo Oee\�\ YY are� MoiQeG� WoJeWKer� E\� a� sWreWcKeG� spriQJ.� 7roOOe\� X Kas
Wwice�WKe�massss ooI�I�WrWroOOe\�Y. :KeQ�WKe�WroOOe\s are�reOeaseG��WKe�acceOeraWioQ�oI�X is�
�.� m�s�� Wo�WKee rriJKW.

meWaO�caQ�wiWK�marNer�peQ�iQsiGe

pappppppapapapapppapapapapaaaaapapapapapapapapapppappapapapaaaaappapappppapaaapapapapapapapaaapapapapaapapapapapaapppapaapapapaapapapppapapaapappapapapapapapappppapapappppppappapappaaaappppapapppaapppaapppappppaapppppapppppppppp ppppppppppppepppppppppppppppppp r

wooGeQ�ramp

X
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4 7Kree� oEMecWs� are� cuW� Irom� WKe� same� EiJ� sKeeW� oI� meWaO.� 7Ke\� KaYe� WKe� same�
YoOume�EuW�GiIIereQW�sKapes.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�true"
A 7Ke\�KaYe�GiIIereQW�mass�aQG�posiWioQ�oI�&.*.
B 7Ke\�KaYe�GiIIereQW�mass�EuW�same�posiWioQ�oI�&.*.
C 7Ke\�KaYe�WKe�same�mass�aQG�posiWioQ�oI�&.*.
D 7Ke\�KaYe�WKe�same�mass�EuW�GiIIereQW�posiWioQ�oI�&.*.

5 7Ke�GiaJram�EeOow�sKows�Wwo�immisciEOe�OiTuiGs��P�	�4��wKicK�KaYe�EeeQ�poureG�
iQWo�a�maQomeWer�wKicK�is�exposeG�Wo�WKe�aWmospKere�aW�WKe�Wop�oI�EoWK�arms.

:KaW�is�WKe�raWio�oI�WKe�GeQsiW\�oI�/iTuiG�4�Wo�/iTuiG�P"
A ��� B ��� C ��� D ���

6 7Ke�GiaJram�EeOow�sKows�a�uQiIorm�meWre�ruOer�wiWK�a�weiJKW�oI����1��uQGer�WKe�
acWioQ�oI�a�YerWicaO�Iorce�oI���.��1.

$W�wKaW�marN�musW�a�IuOcrum�Ee�pOaceG�Wo�KoOG�WKe�ruOer�iQ�eTuiOiErium"

A ��.��cm B ��.� cm C ��.� cm D ��.� cm

0 cm 100 cm

30.0 N

Gisc sTuare /� sKape

B 7Ke\�KaYe�GiIIereQW�mass�EuW�same�posiWioQ�oI�&.*.
C 7Ke\�KaYe�WKe�same�mass�aQG�posiWioQ�oI�&.*.
D 7Ke\�KaYe�WKe�same�mass�EuW�GiIIereQW�posiWioQ�oI�&.*.

5 7Ke�GiaJram�EeOow�sKows�Wwo�immisciEOe�OiTuiGs��P�	�4� wwKiKicKcK KKaYYe�e�EeE eQ ppoureG
iQWo�a�maQomeWer�wKicK�is�exposeG�Wo�WKe�aWmospKere�aW WWKeKe WWopop ooI�EooWKWK aarmrms.s.

:KaW�is�WKe�raWio�oI�WKe�GeQsiW\�oI�/i/iTuTuiGG 44 WWoo /i/iTuT iG�P"
A ��� B ��� CC ��� D ���

6 7Ke�GiaJram�EeEeOoOow�w sKKowows�s�a�a�uQuQiIiIorm�meWre�ruOer�wiWK�a�weiJKW�oI����1��uQGer�WKe�
acWioQ�oI�a�YerWicaO IIororcece ooI�I ����.���1.

0 cmm 100 cm
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7 :KicK�oI�WKe�IoOOowiQJ�oEMecWs�Kas�WKe�least iQerWia"
A $ roEoW oI�weiJKW�����1�WraYeOOiQJ�oQ�WKe�0ooQ.
B $�roEoW�oI�weiJKW�����1�WraYeOOiQJ�oQ�EarWK.
C $�sWaWioQar\�rocN oI�mass�����NJ oQ�WKe�0ooQ.
D $�sWaWioQar\�rocN oI�mass�����NJ oQ�EarWK.

8 7Ke�GiaJram�sKows�a�simpOe�mercur\�EaromeWer.

:KeQ�WKe�aWmospKeric�pressure�iQcreases��wKicK�GisWaQce�iQcreases"
A 9: B ;< C <= D :;

9 $�EaOO��wKicK�weiJKs���1��is�moYeG�up�a�sOope�Irom�;�Wo�<��E\�appO\iQJ�a�Iorce�oI���
1�as�sKowQ�iQ�WKe�GiaJram�EeOow.

$ssumiQJ�Qo�eQerJ\�is� OosW� Wo�WKe�surrouQGiQJ��wKaW� is�WKe�JaiQ� iQ�NiQeWic�eQerJ\��
JaiQ�iQ�JraYiWaWioQaO�poWeQWiaO�eQerJ\�aQG�worN�GoQe�oQ�WKe�EaOO"

Kinetic Energy Gravitational Potential Energy Work Done
A ��- ��- ��-
B ��- ��- ��-
C ���- ��- ���-
D ��- ��- ���-

10 $ powerIuO�IaQ�uses�a����:�EaWWer\.�7Ke�IaQ�JeQeraWes����-�oI�KeaW�eYer\�secoQG�
as�iWs�moWor�WurQs.�

:KaW�is�WKe�eIIicieQc\�oI�WKis�IaQ"
A ��.��� B ��.� � C ��.��� D ��� �

5 P3 P

4 P

3 N

:KeQ�WKe�aWmospKeric�pressure�iQcreases��wKicK�GisWaQce�iQcrreaeasses"
A 9: B ;< C <=< D ;:;

9 $�EaOO��wKicK�weiJKs���1��is�moYeGe �up�p�a�a�sOoppee Irromom ;; WWoo <��E\�appO\iQJ�a�Iorce�oI���
1�as�sKowQ�iQQ WKe�GiaJram�EeOow.w.

$ssumiQJ�Qo�eQe erJ\J\ iis�s� OoOosWsW WWo�WKe�surrouQGiQJ��wKaW� is�WKe�JaiQ� iQ�NiQeWic�eQerJ\��
JaiQ�iQ�JraYYiWiWaWaWioioQaQaOO popoWeWeQWQWiaO�eQerJ\�aQG�worN�GoQe�oQ�WKe�EaOO"

Kinetiic c EnEnerergyg Gravitational Potential Energy Work Done
A ��-- ��- ��-
B ��- ��- ��-
C �� - � - �� -

5 P3 P

4 P

3 N
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11 :KicK�JiYes�WKe�sWaWes�oI�maWWer�iQ�wKicK�moOecuOes��aW�a�JiYeQ�WemperaWure��KaYe�
WKe�smaOOesW�spaciQJ�EeWweeQ�WKem�aQG�moYe�aW�WKe�OowesW�speeG"

Smallest spacing between molecules Molecules have the lowest speed
A 6oOiG 6oOiG
B /iTuiG 6oOiG
C 6oOiG /iTuiG
D /iTuiG /iTuiG

12 :KicK�oI�WKese�exampOes�Kas�WKe�wroQJ�W\pe�oI�KeaW�WraQsIer�associaWeG�wiWK�iW"

Example Type of heat transfer
A +eaW�Irom�IOame�Wo�IO\iQJ�paQ &oQGucWioQ
B 6uQOiJKW�warmiQJ�WKe�iQWerior�oI�a�car &oQYecWioQ
C &ooOiQJ�a�cup oI�coIIee�wiWK�a�sWeeO�spooQ &oQGucWioQ
D +eaW�Irom�EurQiQJ�OoJs�Wo�persoQ�EesiGe�Iire�pOace &oQYecWioQ

7Ke�JrapK�EeOow�sKows�WKe�cKaQJes�iQ�WemperaWure�oI�a�����J�soOiG�wKeQ�iW�is�KeaWeG�E\�
a�KeaWer�wiWK�a�raWiQJ�oI����:. 8se�iW�Wo�aQswer�TuesWioQs����Wo���.

13 :KicK� oI� WKe� IoOOowiQJ� sWaWemeQWs sKow� a GiIIereQce� EeWweeQ� KeaW� aQG�
WemperaWure.�

A :KeQ����:�oI�KeaW�is�suppOieG��WKe�WemperaWure�reacKeG���� &.
B +eaW�Kas�a�6,�uQiW�iQ�KeOYiQ�wKiOe�WemperaWure�6,�uQiW�is�iQ� &
C +eaW�iQcreases�wKeQ�WemperaWure�iQcreases.
D +eaW�remaiQs�coQsWaQW�reJarGOess�wKeWKer�WemperaWure�cKaQJes.

14 $ssumiQJ� WKere� is�QeJOiJiEOe�eQerJ\� Ooss� Wo� WKe�surrouQGiQJs��wKaW� is� WKe�speciIic�
KeaW�capaciW\ oI�WKe�OiTuiG"
A ���-�NJ & B ����-�NJ & C ����-�NJ & D ���� -�NJ &

Example Type of heat transfer
A +eaW�Irom�IOame�Wo�IO\iQJ paQ &o&oQGQGucu WioQ
B 6uQOiJKW�warmiQJ�WKe�iQWerior�oI�a�car &&oQYYeecWioQ
C &ooOiQJ�a�cup oI�coIIee�wiWK�a�sWeeO�spooQ &o&oQGQGuucWioQ
D +eaW�Irom�EurQiQJ�OoJs�Wo�persoQ�EesiGe�Iire�pOace &o&oQYQYece WioQoQ

7Ke�JrapK�EeOow�sKows�WKe�cKaQJes�iQ�WemperaWure�oI�a������J�J�J�J�JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ sososososooooOiOiOiOOOOOOOOOOOOiOOOiiOiiOiiOiiOiiiiiiOOOOiiiiOOOOOOiiOOOOiiiGGGG wwwwKeQQQQ iiiiWWWW�isisisis KKKKeeeaWeG�E\�
a�KeaWer�wiWK�a�raWiQJ�oI����:. 8se�iW�Wo�aQswer�TuesWioQs ��������������������������������������������������������������������������������������������� WoWoWoWoWoWoWoWoWoWoWooWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWWoWoWoWoWoWoWWWoWoWoWoWoWoWoWoWWWWoWoWoWoWoWoWoWoWoWWWoWWWoWoWoWoooWoWWoWoWoWWoWoooWoWoWooWoWoWooooooooWoooooooooWooWooooWooWoooooooWooooWooWooWoWWooWWoWWWooo ���������������������������������������������������������������������������������������������������������������������������.����.�.���.���.�.�.��.�������������������������������������������������������������������������

13 :KicK� oI WWKeKe� IoOOowiQJ� sWaWemeQWs sKow� a GiIIereQce� EeWweeQ� KeaW� aQG�
WemperaWure.�

A :K �� : I K i Oi G K K G �� &
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15 $ssumiQJ� WKere� is�QeJOiJiEOe�eQerJ\� Ooss� Wo� WKe�surrouQGiQJs��wKaW� is� WKe�speciIic�
OaWeQW�KeaW�oI�IusioQ�oI�WKe�soOiG"�
A ���-�NJ B ����-�NJ C ����-�NJ D ������-�NJ

16 7Ke�JrapK�sKows�WKe�YerWicaO�GispOacemeQW�oI�aQ�oEMecW�IOoaWiQJ�oQ�waWer�as�a�waYe�
passes�WKrouJK�WKe�waWer.

:KaW�is�WKe�IreTueQc\ oI�WKe�waYe"

A ���+] B ���+] C ���+] D ����+]

17 $�pOaQe�mirror��.��m�iQ�OeQJWK�is�KuQJ�oQ�a�YerWicaO�waOO�wiWK�iWs�EoWWom��.��m
aEoYe�JrouQG.�$�Eo\�wiWK�Kis�e\es��.��m�aEoYe�JrouQG�OooNs�iQWo�WKe�mirror�Wo
see�WKe�imaJe�oI�KimseOI.

:KaW�OeQJWK�oI�KimseOI��EeOow�Kis�e\es��caQ�Ee�seeQ�iQ�WKe�mirror"

A �.��m B �.��m C �.��m D �.��m

18 $� ra\� oI� OiJKW� eQWers� a� prism�maGe� oI� maWeriaO� X aQG� WraYeOs� aOoQJ WKe� paWK� as�
sKowQ�iQ�WKe�IiJure�EeOow.

:KaW�is�WKe�reIracWiYe�iQGex�oI�WKe�maWeriaO�X"
A �.�� B �.�� C �.�� D �.��

:KaW�is�WKe�IreTueQc\ oI�WKe�waYe"

A ���+] B ���+] C �� ++++]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] D �������+]+

17 $�pOaQe�mirror��.��m�iQ�OeQJWK�is�KuQJ�oQ�a�YerWicaO�waOOOOOOOOOOOOOOOOOOOOOOO wiWK�iWsWsWsWs EEEEooooWWommmm �.�.�.�.��m
aEoYe�JrouQG.�$�Eo\�wiWK�Kis�e\es��.��m�aEoYe�JrJ ouQG OooNss iiQQWoo WKe mirror Wo
see�WKe�imaJe�oI�KimseOI.

:KaW�OeQJWJWK oIoI KKimimses OII ��EeEeOoOow�Kis�e\es��caQ�Ee�seeQ�iQ�WKe�mirror"

A �.��mm B �.��m C �.��m D �.��m

18 $ ra\ oI OiJKW eQWers a prism maGe oI maWeriaO X aQG WraYeOs aOoQJ WKe paWK as
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19 7Kree� oEMecWs�� P� Q aQG R�� are� YieweG� WKrouJK� a� pOaQe� mirror� as� sKowQ.� $Q�
oEsWacOe�moYes�WowarGs�WKe�mirror�as�iQGicaWeG�E\�WKe�arrow.

:KicK imaJe�wiOO�Gisappear�IirsW�aQG�wKicK�imaJe�wiOO�Gisappear�OasW"
Gisappears�IirsW Gisappears�OasW

A P Q
B P R
C Q R
D R Q

20 $� OiJKW� ra\� passes� WKrouJK� WKree� meGia� oI� reIracWiYe� iQGices� η�� η� aQG� η�
respecWiYeO\.�

*iYeQ�WKaW� � ! � ! ���wKicK�oI�WKe�IoOOowiQJ�is�correcW"

A η� > η� > η� B η� > η� > η� C η� > η� > η� D η� > η� > η�

meGium��
η�

meGium��
η�

meGium��
η�

�

�

�

:KicK imaJe�wiOO�Gisappear�IirsW�aQG�wKicK�imaJe�wiOOOOO GGGiGiGiGiiGGGiGiGiGiGiGiGiGiGiGiGiGiGiiGGGiGiGiiiGiGiiGiGiGGiiiiGiiGGiGiGGGGGGGGiGGGGiGGGiiiGGGiiGGGGGGGGGGGGGGGGGGGG sasasasasasassassasasasasaaasasasasasasasasasasasassasaasasasasasasasasaasasasasasssassssasasaasaasasssssassasasasasassasassasssssssssaasasasssasaasasasassaaaaaasasaasaaasssaaasasasaaaaaaaasasasasaaaaaasasassaasssaassassssssassssasssasssaappppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppeeeeeeaeaeaeaeeeeeeeeeaeeeeeeaeeeeeeeaeaeeeeeeaaaaeeeeaaeeaar�OasWWWW""""
Gisappears�IirsW GiGiGiGiGGiGiGGGiGGiGiGiGiGiGiGGGiGiGiGiGGGiGiGiGGGGiGGGGiGGGGGGiGGGGGiGGiGGiGGiGGGGGiGGiGGiGGiGGiGiGGGGGGGiGGiGGGiGGiGGGGGGGGGGiGGGGGGGGGGGGGGGGGGGGGGiGGGGGGGGGGGGGiiGGGGGGGGGGGGGGG sasasasasasasassasasasassasasasasasasasasasasasasasasassasasasasasassasasasaaasaasassasasasasaaaaaasasasasasasasasaasasaasasasasasasassssssasasasaasaasasasasasssasasssssasasasssassaasaasssasaasasasssaasasaasaassaaaassasaaasaaaaaaaaaaaaaasssssssssssssssappppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp eaeeeaeaeaaeeaeeaeaeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaarsrsrsrs OOOasasasasWWWW

A P QQ
B P RR
C Q RR
D R QQ

20 $� OiJKW� ra\� passes� WKrouJK WWKrK ee mmeGia� oI�I rereIrIracacWWiYe� iQGices� η�� η� aQG η�
respecWiYeO\.�

�

���

���
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21 7Kree�ra\s�oI�OiJKW�IaOO�oQ�a�coQYerJiQJ�OeQs�as�sKowQ.

:KicK�GiaJram�sKows�WKe�paWK�oI�WKe�ra\s�aIWer�passiQJ�WKrouJK�WKe�OeQs"

A B

C D

22 $�sWuGeQW�arraQJes�aQ�iOOumiQaWeG�oEMecW��a�OeQs�aQG�a�screeQ�sucK�WKaW�WKe si]e�oI�
WKe�imaJe�is�Wwice�WKaW�oI�WKe�oEMecW.�KeepiQJ�WKe�GisWaQce�EeWweeQ�WKe�screeQ�aQG�
WKe� iOOumiQaWeG� oEMecW� IixeG�� Ke� excKaQJes� WKe� posiWioQ� oI� WKe� screeQ� aQG� WKe�
iOOumiQaWeG�oEMecW.

:KaW�wouOG�Ee�oEserYeG�oQ�WKe�screeQ"
A $�EOurreG��maJQiIieG�imaJe.
B $�EOurreG��GimiQisKeG�imaJe.
C $�sKarp�imaJe�Wwice�WKe�si]e�oI�WKe�oEMecW.
D $�sKarp�imaJe�KaOI�WKe�si]e�oI�WKe�oEMecW.

:KicK�GiaJram�sKows�WKe�paWK�oI�WKe�ra\s�aIWer�passiQJ�WKrouJK WKee OOeQe s"

A B

C D

22 $�$ sWuGeQW�arraQJJese aaQ�Q iOi OumiQaQaWeWeG�G�oEo MecW��a�OeQs�aQG�a�screeQ�sucK�WKaW�WKe si]e�oI�
WKe�imaJe�is WWwiw cee WWKaKaW�oII WWKeKe ooEMEMececW.W �KeepiQJ�WKe�GisWaQce�EeWweeQ�WKe screeQ�aQG�
WKe� iOOumiQaWeeGG oEo MecWcW IIixixeGeG�� KKe� excKaQJes� WKe� posiWioQ oI� WKe� screeQ aQG WKe�
iOOumiQaWeG�oEMecW.
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23 :KicK�oI� WKe� IoOOowiQJ�JrapKs�aEouW�eOecWromaJQeWic�waYes� WraYeOOiQJ� iQ� Yacuum�
is�are�correcW"�

A ,�oQO\ B ,�aQG�,,�oQO\ C ,,�aQG�,,,�oQO\ D ,��,,�aQG�,,,

24 7Ke�GiaJram�sKows�WKe�maiQ�secWioQs�oI�WKe�eOecWromaJQeWic�specWrum�iQ�orGer�oI�
iQcreasiQJ�IreTueQc\.�6ome�oI�WKe�secWioQs�are�OaEeOOeG.�7Ke�secWioQ�5�Kas�a�
IreTueQc\�MusW�EeOow�WKaW�oI�OiJKW.

:KicK�appOicaWioQ�uses�WKe�secWioQ�5"
A 6WeriOisaWioQ
B 6aWeOOiWe�WeOeYisioQ
C %reaG�WoasWer
D /aser�poiQWer

25 7Ke�seW�up�sKowQ�iQ�WKe�GiaJram EeOow�coQsisWs�oI�aQ�osciOOoscope�aQG�a�speaNer�
WKaW� emiWs� a� souQG�waYe�wiWK� IreTueQc\� �����+].� $�micropKoQe� pOaceG� �.���m�
Irom� WKe� speaNer� GeWecWs� WKe� souQG� emiWWeG� E\� WKe� speaNer.� $� waYeIorm� is�
oEserYeG�oQ�WKe�osciOOoscope�represeQWiQJ�WKe�souQG�emiWWeG.

7Ke�speaNer�is�WKeQ�moYeG�Wo�a�GisWaQce��.��m�WowarGs�WKe�micropKoQe�aQG�a�Qew�
waYeIorm�is�oEserYeG�oQ�WKe�osciOOoscope.�&ompareG�Wo�WKe�earOier�waYeIorm��WKis�
Qew�waYeIorm�Kas�a�JreaWer�BBBBBBBBBBB.

A speeG B ampOiWuGe C IreTueQc\ D waYeOeQJWK

osciOOoscope

micropKoQe speaNer

A ,�oQO\ B ,�aQG�,,�oQO\ C ,,�aQG�,,,�oQO\ DD ,� ,,, aQG�,,,

24 7Ke�GiaJram�sKows�WKe�maiQ�secWioQs�oI�WKe�eOecWromaJQJQJQJQQQJJJJJJJ eWeWeWeWe icicicicicicicicccccccccccccccccccccccccccccccccccccccccccccc ssssppppecWruuuummmm iQiQiQiQ oooorGer�oI�
iQcreasiQJ�IreTueQc\.�6ome�oI�WKe�secWioQs�are�OaEeOeOeOeOOeOeOeOeOeOeeOeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeG.G.GG.G.GGGG.GG.GGG.GGGGG.G.G.GGG.GGGGGGGGG.G.GGGGGGGGG.GGGGGGG.GGGG.GGG.GGGGGGG.GGGGGGGGGG.GGGGGGGGGGGGGGGGGGGGGGGGGGGG.GGGG.GG.GGGGG.GG..GG.G.G.GGGGGGG 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777KKKeKKKeKKKKKeKeKeKeKeKeKeKeKKKKKKKKKKeKeKeKKKKKKKKKKeKeKeKeKeKeKKKKKKKeKeKeKKKeKeKeKeKeKKKKKKeKeKKKKKKKKeKeeKKKKKKeKKKKeKeKKKKeKKeKeKKeKKKKeKeKKeKKKKKeeKeKKKKKKKKKKKKKKKKKKKKKKKKK sssssssssseeecWioQQQQ 5555�Kas�a�
IreTueQc\�MusW�EeOow�WKaW�oI�OiJKW.

:KicK�appOicaWioQ�uses�WKe�secWioQoQ 55""
A 6WeriOisaWioQ
B 6aWeOOiWe�WeOeYisioQ
C r%reaG WoasWer
DD /aser�poiQWeerr

25 7Ke�seW�up�sKowQ iiQQ WKWKee GiGiaJaJram EeOow�coQsisWs�oI�aQ�osciOOoscope�aQG�a�speaNer�
WKaW� emiWss aa ssououQGQG wwaYaYee wiWK� IreTueQc\� �����+].� $�micropKoQe� pOaceG� �.���m�
Irom WKe� spspeaeaNeN r�r� GeG WecWs� WKe� souQG� emiWWeG� E\� WKe� speaNer.� $� waYeIorm� is�
oEserYeG�oQQ WKWKee ososciOOoscope�represeQWiQJ�WKe�souQG�emiWWeG.

osciOOoscope
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26 Fig. 26.1 is� a� full-scale GiaJram� WKaW� sKows� air� parWicOes� aW� WKeir� eTuiOiErium�
posiWioQs��represeQWeG�E\�GoWWeG�OiQes�.�:KeQ�a�souQG�waYe�passes��parWicOes�are�
GispOaceG�iQWo�Qew�posiWioQs�sKowQ�iQ�Fig. 26.2. Q represeQWs�a�parWicOe.

:KicK oI�WKe�IoOOowiQJ�sWaWemeQWs�is�IaOse"
A PoiQW�Q is�WKe�ceQWre�oI�a�rareIacWioQ.
B ParWicOes�QexW Wo�Q are�moYiQJ�iQ�opposiWe�GirecWioQ.
C 7Ke�ampOiWuGe�oI�WKe�waYe�is��.��cm.
D 7Ke�waYeOeQJWK�oI�WKe�waYe�is���.�cm

27 :KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKe�uQiIorm�eOecWric�IieOG�EeWweeQ�
Wwo�cKarJeG�paraOOeO�meWaO�pOaWes"

Fig. 26.1

Fig. 26.2

:KicK oI�WKe�IoOOowiQJ�sWaWemeQWs�is�IaOse"
A PoiQW Q is�WKe�ceQWre�oI�a�rareIacWioQ.
B ParWicOes QexW Wo�Q are�moYiQJ�iQ�opposiWe�GirecWiWiWiWiiiioooQoQoQoQoQoQQQoQoQoQQoQoQQQQoQQQQQQQQQQQQoQoQoQQQoQoQQQQQoQoQoQQQQQoQoQoQQQQQQQQoQoQQQQQQQQQQQQQoQQQQQQQQQQQoQQQQQQQQQQQQoooooooQoooo ........................
C 7Ke�ampOiWuGe�oI�WKe�waYe�is��.��cm.
D 7Ke�waYeOeQJWK�oI�WKe�waYe�is���.�cm

27 :KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows WWKe�uQiIorm eeOeOeccWric�IieOG�EeWweeQ�
Wwo�cKarJeG�paraOOeO�meWaO�pOaWes"

Fig. 26.2
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28 7wo�uQcKarJeG�meWaO�spKeres�P aQG�Q are�pOaceG�WoJeWKer�wiWK�a�WKicN�carGEoarG�
iQserWeG EeWweeQ�WKem.�%oWK�spKeres�are�supporWeG�E\�iQsuOaWiQJ�sWaQGs�aQG�Q is
earWKeG�wiWK�a�wire.

$�QeJaWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�WKe�spKeres�as�sKowQ.
:KaW�wouOG�Ee�WKe�GisWriEuWioQ�oI�cKarJes�oQ�spKeres�P aQG�Q wKeQ�WKe�wire�is�
remoYeG�IoOOoweG�E\�WKe�cKarJeG�roG"

P 4
A QeJaWiYe posiWiYe
B QeJaWiYe QeuWraO
C QeuWraO posiWiYe
D QeuWraO QeuWraO

Refer to the following information for Questions 29 and 30.
7Ke� JrapK� EeOow� sKows� Kow� WKe� curreQW� iQ� a� Oamp� aQG� a� resisWor� Yaries� wiWK� WKe�
poWeQWiaO�GiIIereQce�appOieG.

7Ke�Oamp�aQG�WKe�resisWor�are�coQQecWeG�iQ�series�as�sKowQ�EeOow��aQG�WKe�ammeWer�
reaGiQJ�is��.��$.

$�QeJaWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�WKe�spKeres�as�sKowQ.
:KaW�wouOG�Ee�WKe�GisWriEuWioQ�oI�cKarJes�oQ�spKeres�P aQG QQ wKwKeeQ WWKeKe�wire�is�
remoYeG�IoOOoweG�E\�WKe�cKarJeG�roG"

P 4
A QeJaWiYe posiWiYe
B QeJaWiYe QeuWraO
C QeuWraO posiWiYe
D QeuWraO QeuWraO

Refer to the following information for Questions 2299 ana d 30.
7Ke� JrapK� EeOow� sKows� Kow� WKe�e cuc rrreQeQW�W iQ� a� Oamampp aQaQG� a� resisWor� Yaries� wiWK� WKe�
poWeQWiaO�GiIIereQce�appOieG.
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29 'eWermiQe�WKe�e.m.I.�oI�WKe�circuiW.

A �.��9 B ��.��9 C ��.��9 D ��.��9

30 'eWermiQe�WKe�resisWaQce�oI�WKe�resisWor.

A �.���� B �.���� C ��.�� D ��.��

31 7Ke�GiaJram�sKows�aQ�experimeQWaO�seW�up�oI�aQ�eOecWric�circuiW�Wo�GeWermiQe�WKe�
resisWaQce�oI�a�EuOE.

:KicK�oQe�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�circuiW�GiaJram"

31 7Ke�GiaJram�sKows�aQ�experimeQWaO�seW�up�oI�aQ�eOecWric�circuiW�Wo GGeWeWermiQe�WKe�
resisWaQce�oI�a�EuOE.

:KicK�oQe�oI�WKe�IoOOowiQJ�sKows�WKee�coro recW�cirircucuiWW GGiaiaJram"
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32 ,Q�WKe�circuiW�sKowQ��R1 aQG�R2 are�iGeQWicaO�resisWors.

:KicK�oI�WKe�IoOOowiQJ�cKaQJes�Wo�WKe�eOecWricaO�compoQeQWs�X aQG�Y wiOO�Gecrease�
WKe�reaGiQJ�oI�WKe�ammeWer�E\�WKe�JreaWesW�amouQW"

A ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�Gecrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
B ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�iQcrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
C ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�Gecrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.
D ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�iQcrease�WKe�OiJKW�iQWeQsiW\�oQ�Y.

33 ,Q�a���piQ�pOuJ�oI�a�Yacuum�cOeaQer��WKe�Iuse�is�missiQJ.�
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�is�correcW"�
A 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKe�eYeQW�oI�aQ�eOecWricaO�IauOW��WKe�

Yacuum�cOeaQer�wiOO�Ee�OiYe.
B 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKe�eYeQW�oI�aQ�eOecWricaO�IauOW��WKe�

Yacuum�cOeaQer�wiOO�Ee�saIe�Wo�KaQGOe�Eecause�WKe�curreQW�wiOO�IOow�Wo�earWK.
C 7Ke�Yacuum�cOeaQer��oQce�WurQeG�oQ��wiOO�sKuW�GowQ�aW�oQce.

D 7Ke�Yacuum�cOeaQer�caQQoW�Ee�WurQeG�oQ.

34 7Kree�iGeQWicaO�Oamps�;��<�aQG�= are�coQQecWeG�iQ�a�circuiW�as�sKowQ�EeOow.

:KaW�wiOO�KappeQ� Wo� WKe�EriJKWQess�oI� WKe� Oamps� iI� WKe� resisWaQce�oI� WKe� rKeosWaW� is�
iQcreaseG"

; < =
A %riJKWer Gimmer Gimmer
B EriJKWer EriJKWer Gimmer
C Gimmer EriJKWer Gimmer
D Gimmer EriJKWer EriJKWer

<

5�;

5�

;

=

<
● ●

:KicK�oI�WKe�IoOOowiQJ�cKaQJes�Wo�WKe�eOecWricaO�compoQeQWs�X aQG�YY wiw OO�Gecrease�
WKe�reaGiQJ�oI�WKe�ammeWer�E\�WKe�JreaWesW�amouQW"

A ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�Gecrease�WKe�OiJKW�iQQWeWeQsQsiWiW\\�oQoQ�Y.
B ,mmerse�X iQ�a�EeaNer�oI�ice�waWer�aQG�iQcrease�WKe�OiJKKWW�iQiQWeWeQsQ iWiW\�\ oQoQ�Y.
C ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�Gecrease�WKe�OiOiJKJKWW�iQiQWeWeQsiW\�\�oQoQ�YY..
D ,mmerse�X iQ�a�EeaNer�oI�KoW�waWer�aQG�iQcrease�WKe�OiOiOiOiiiJKJKJKJKJJJJJJJJJJJJJJJJJJJJJJJ WWWWWWWW iQiQiiiiiiiiiiQiiiiiiiiiiiiiiiiiiiiiiiiiiiiii WeWeWeWeQsiW\\\\�oQoQoQoQ�YY.

33 ,Q�a���piQ�pOuJ�oI�a�Yacuum�cOeaQer��WKe�Iuse�is�mimimimiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssisisisisssissisiisisisisisisisissisissississsisssssssssssssssisisssssssssisssisisisisisiisisissisisissssiisssssssssssssissssssssssssissssssssssssssssssss QJQJQJQJQQJQJQJQJQJQJQJQJJQJQJQJQJQJQJQJQJQJQJQJQJJQJQJQJQJQJQJQJJQJQJJJQJQJJQJJJQJQJQJQJJQJJQJQJQJJQJJQJJQJQJQJJQJQJQJJJJJJQJQJJJJQJQQQJQJQJQJQQJQQQQJQJQQQQJJJQQQJJQQQJJQQQJQQQJJQJQJQQQQQJQJJJJJJJJJ...
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�is�correcW"�
A 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKeK �eYeQW�oI�aQaQ eeOOecWricaO�IauOW��WKe�

Yacuum cOeaQer�wiOO�Ee�OiYe.
B 7Ke�Yacuum�cOeaQer�caQ�Ee�WurQeG�oQ�EuW�iQ�WKee eeYeY QW�oI�aQ�eOecWricaO�IauOW��WKe�

Yacuum�cOeaQer�wiOO Ee�saIe WWoo KaQGQGOee Eecauusese WWKeKe ccurreQW�wiOO IOow Wo�earWK.
C 7Ke�Yacuum�cOeaQer��oQce�WurQeQeGG oQoQ��wiwiOOOO ssKuKuWW GoGowQw �aW�oQce.

D 7Ke�Yacuum�cOeaQer�caQQoW�EeEe WWuru QeQeGG oQoQ.

34 7KKree�iGeQWicaO�Oampmps ;�;��< aaQGQG == araree coQQecWeG iQ a circuiW as sKowQ EeOow.

;

=

<
●●● ●●●
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35 $�sWuGeQW�carries�ouW�Iour�WesWs�wiWK�a�maJQeW.

:KicK�resuOW�sKowQ�is�not correcW"

arraQJemeQW 5esuOW

A $WWracWs

B aWWracWs

C repeO

D Qo�eIIecW

36 $�Erass�roG�is�arraQJeG�iQ�a�QorWK�souWK�GirecWioQ�aQG�pOoWWiQJ�compasses�are�pOaceG�
aW�eacK�oI�iW�eQGs.�

:KicK�GiaJram�sKows�WKe�posiWioQs�oI�WKe�QeeGOes�oI�WKe�pOoWWiQJ�compasses"�

6��� maJQeW������1 6��� maJQeW������1

6��� maJQeW������1 iroQ�Ear

1 maJQeW������6 iroQ�Ear

1 maJQeW������6 copper�Ear

1 W 6C repeO

D Qo�eIIecW

36 $�Erass�roG�is�arraQJeG�iQ�a�QorWK�souWK�GirecWioQ�aQG�pOoWWWiWiQJQJ ccomompasssseses aarere ppOaceG
aW�eacK�oI�iW�eQGs.

:KicK�GiaJram�sKows�WKe�posiWioQs�oI WWKee�QeeGOeses ooI�I�WKWKee pOoWWiQJ�compasses"

1 maJQeW������6 copper�Ear

1 maJQeW������6 iroQ�Ear
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37 P�aQG�4�represeQWs�Wwo�paraOOeO��sWraiJKW��wires�carr\iQJ�curreQWs.�P�aQG�4�exerW�
Iorce�oQ�eacK�oWKer.�:KicK�arrow�sKows�WKe�Iorce�oQ�4"�

38 7Kree�wires�P� Q aQG�R are�eacK�carr\iQJ�a�curreQW�oI���$�iQ�WKe�GirecWioQ�as�sKowQ�
iQ�WKe�GiaJram�EeOow.

:KaW�are�WKe�GirecWioQs�oI�Iorces�acWiQJ�oQ�WKe�WKree�wires"

Wire P Wire Q Wire R
A OeIW OeIW OeIW
B riJKW OeIW riJKW
C OeIW riJKW OeIW
D riJKW riJKW riJKW

39 7Ke�IiJure�EeOow�sKows�aQ�iGeaO�WraQsIormer�wiWK�WKe�secoQGar\�coiO�coQQecWeG�Wo�
a���� OoaG.

:KaW�is�WKe�curreQW�iQ�WKe�primar\�coiO"
A �.���$ B �.��$ C �.��$ D �.��$

38 7Kree wires P� Q aQG R are�eacK�carr\iQJ�a�curreQW�oI�� $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ iiiiiiiQQQQQ WKWKWKWKWKWKWKWKKWKKWKKWKWKWKKWKWKKWKWKKWKWKKKKKKKWKKKWKKKKKKKWKWKKWKWKWKKWKWKWKKKKKKKKKWKWKKWKKKKWKKKWKWKWKKKKKKWKWKKWWWWWKKWKWWWWKKWKKWWWWKKWKWWWKWWWWWWWWWWWWWKKWWWWWWWW eeeeeeeee GGGGireccWcWcWioioioioQQQQ asasasas�sKowQ�
iQ�WKe�GiaJram�EeOow.

:KaW�are�WKe GirecWioQs�oI�Iorces�acWiWiQJQJ oQ�WKWKee WKWKreree�e wwires"

Wire P WiWirere QQ Wire R
A OeIW OeOeIWIW OeIW
B riJKWW OeOeIWIW riJKW
C OeOeIW ririJKJKWW OeIW
D ririJKJKWW rir JKW riJKW

39 7Ke�IiJure EEeOeOowow ssKoKows�aQ�iGeaO�WraQsIormer�wiWK�WKe�secoQGar\�coiO�coQQecWeG�Wo�
a���� OoaG.
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40 7Ke�GiaJrams�sKow�a�simpOe�a.c.�JeQeraWor�aQG�WKe�JrapK�iOOusWraWiQJ�WKe�waYeIorm�oI�WKe�
e.m.I.�ouWpuW�oI�WKe�a.c.�JeQeraWor.

:KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKe�pOaQe�oI�WKe�armaWure�coiO�oI�WKe�
JeQeraWor� as�YieweG�aOoQJ�WKe�axOe�Irom�WKe�posiWioQ�oI�WKe�sOip�riQJs��aW�Wime�iQWerYaOs�
GeQoWeG�E\�t1� t2 aQG t3 oQ�WKe�JrapK"

END OF PAPER 1

:KicK�oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�sKows�WKeeeeeeeeeee ppOpOpOpOpOpOOOpOpOpOpOOpOpOpOpOOOpOOpOpOOOpOppOpOpOpOpOppOpOpOpOpOppOOpOpOpOpppOpOpOpppOpOpOOpOppppOpOpppOpOpOppppppppppppppppppppOpppOpppppppppppppppppppOppppppp aQaaQaQaQaQaQaQaQaQaQaQaQQaQQaQaQaQaQaQaQaQaQaaQQaQQaQQaQaQaQaQaQaQaQaQQQaQaaQQQaQaQaQQQQQaQQQaQaQaQaQaQQQQaQQaQaaaaQQaQQQaQQQaQQaQaQaaQaaQaQaQaQaaaQaaQaQaaQaaQaQaQaaaaaQQaQaaaaaaaaaaaQaaQaaaQQaQaaQQQaaQQQQQaaQQQQaaaQQaaQaQQaa eeeeeeeeeee�eee�eeeeeeeeeeeee�e�eeeeeeee�e�eeeeeeeeeeeeeeeeee�eeeeeee�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeee�eee oIoIoIoIoIoIoIIoIooIoIoIoIoIoIoIoIoIoIoIoIoIooIoIoIoIIIoIoIoIoIooIIoIoIoIoooooIoIoIoIoIoIoIoIoIoIoIoIoIooIoIooIoIoIooIoIoIoIooIIoIooIooIoIoooooIoooIooIoIIooooooIoooIooIoooooooIIIoIoIoIoIoIoIIooIoIIoIooIIIoIIoIoIoIoIooIIIoooIoIIIoIoIIIIoIoIIIIoIooooooooooooo WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKKKKKKKKKKKKKKKKKKKKKKKKKKKeKeKeeeK �armaWaWaWaWurururureeee cocococoiO�oI�WKe�
JeQeraWor� as�YieweG�aOoQJ�WKe�axOe�Irom�WKe�posisisisisiWiWiWiWiWiWWiWiiWiWiWiWiWiiiWiWiWiWiWiWiiiWWWiiiWiiiiiWiWiWiWiiWiWiiWiWiWWWiWiWWWiWiiWWWWWiiWWWWWWWWWWiWWiiioQoQoQoQoQoQoQoQoQoQoQoQoQoQoQoQQQoQoQoQoQoQoQooQoQQQQQoQoQoQoQoQQoQoQoQoQQQoQoQoQoQoQoQooQoQQQoQoQoQooQQoQQoQooQooooooQoQoQoQQoooQoQooQoQQQoQoQoQoQooQQoQoooQQoooQoooQooooooooooooooooQooooQQooooooooQQo ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII�IIII�IIIIIII�IIIIIII�IIIII�IIIIIIIIIIIIIII�IIIIIII�IIIIIIIIIIIIII�IIIIIII WKWKWKWKKWKWWKKWKKWKKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWWKWKWKWKWKKKWWWWWWKWKKKWWWWWKWKWKKWWKKKKKWKWKWKWKKKKKWKKWKWKWKWWWKWKKKKKKKKKKKKKWKKKKKKKKKKWKKWKWKWKKWKKKKKKWKKKKKWKWKKWKWKKKKKKKWKWKWKWKKKKWKWKWKWKWKWKWKWWKWWWKWKWWWWKWKeeeeeeeeeeee�eeeeeeeeeee�eee�eeee�eeeeeee�e�eeeeee�e�ee�e�e�e�eee�e�eee�eeee�eee�eeeeeeeeeeeeeeeeeeeeeeeee�e�eeeeeeeeeeeeeeeeeeeeeeeeeee�eee OsOsOsOsOsOsOsOsOssOssOsOsOsOssssOsOsOOOssOOssOsOsOsssOsOsOsOsOOsOOOOsOsOsOsssOsOsOsOsOssOsOsssOsssOsssssssssOsssssssssssssssssssssssssssssssssssOssssssOsOOsOOsOOOOO pipipipiipipipipipipipiipippipipiiippipipipipiipippipipipipppppppppppppppppippippppiiiiipippp rrrriQiQiQiQJsJsJsJs�� aWaWaWaW WWWimmimimeeee�iQWerYaOs
GeQoWeG�E\�t1� t2 aQG t3 oQ�WKe�JrapK"
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Section A

$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

1 )iJ.��.��sKows�a�YirWuaO� imaJe� I IormeG�E\�a�coQYerJiQJ�OeQs�Irom�aQ�oEMecW�oI�
KeiJKW �.��cm.

Fig. 1.1

(a) 2Q�)iJ.��.��aEoYe��Graw�ra\s�Wo GeWermiQe

(i) WKe�posiWioQ�oI�WKe�oEMecW��/aEeO�WKe�oEMecW�O.

(ii) WKe�IocaO�OeQJWK�oI�WKe�OeQs.
4.1 cm ( 0.3 cm)

IocaO�OeQJWK� �…………………… >�@

Fig. 1.1

(a) 2Q�)iJ.��.��aEaEoYo e��Graw�ra\s�Wo GeWermiQe

(i) WKe posiWioQ oI WKe oEMecW� /aEeO WKe oEMecW O.
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(b) )iJ.��.��sKows�a�OiJKW�ra\�WraYeOOiQJ�iQ�WKe�coQYerJiQJ�OeQs�oI�reIracWiYe�iQGex��.�.
7Ke�GiaJram�is�QoW�GrawQ�Wo�scaOe.

Fig. 1.2

&aOcuOaWe� WKe� criWicaO� aQJOe� aQG� expOaiQ� WKe� EeKaYiour� oI� WKe� OiJKW� aIWer� iW� is�
iQciGeQW�Wo�WKe�surIace�P.
………………………………………………………………………………………
n   1 / sin c
1.5   1 / sin c
c   41.8
angle of incidence of 50 which is greater than critical angle of 41.8 so the 
ray will go through total internal reflection
………………………………………………………………………………………

>�@

(c) 6WaWe�a�use�oI�a�compoQeQW�oI�WKe�eOecWromaJQeWic�specWrum�wiWK�WKe�smaOOesW
waYeOeQJWK�aQG�GescriEe�WKe�eIIecW�oI�aEsorEiQJ�WKis�eOecWromaJQeWic�waYe.
………………………………………………………………………………………
cancer treatment by destroying cancer cells OR sterilising of surgical
instruments destroys or modifies / mutates living tissues and cells
………………………………………………………………………………………

>�@

2 7Ke�speeG�oI�aQ�uOWrasouQG�iQ�air�is�����m�s.

(a) &ompOeWe�)iJ.��.��Wo�sKow�Kow�Iar�WKe uOWrasouQG�waYe�Kas�WraYeOOeG��������
aQG���secoQGs aIWer�WKe�uOWrasouQG�was�proGuceG.

Fig. 2.1

>�@

Fig. 1.2

&aOcuOaWe� WKe� criWicaO� aQJOe� aQG� expOaiQ� WKe� EeKeKeKKKKKKeKeKKKeKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKaYaYaYaYaYaYaYaYaYYaYaYaYaYaYYYaYaYaYaYaYaYaYaYaYaYaYaYaYaaYaYYaYaYaYaYaaYaYaYaYaYaYaYaaYaYaYaYaYaYaYaYaYYaaaYaaYaYaYYaaaaaYaaaYaYaYaaaaaYaYYaYaaaYaYaYaYaYaaaYaYYaYYaYaYaaYaYaYYaYaYaaaYaYYaYaYaaYaYYYYYYaYaaYaaaYYYYaYaYYYYYYYYYYaYYaaYYYYYYioiooooooioioioioioioooooioiooioioiooooioooooiooiooiooioioioioioioioioooooooooioooiooooooooooooooooooooooooooooooooooooooooooooourururuuururuururururururururuuuruururururuuruuuuuurururuuuuururuuruururururuuuruurrrururuuuruuurrururrrrurrruurrrrururrururrrrrrruuururrruruurrrruurrrrururrrurruruuurrrruuuruuuuuuuuuuuuuruuuuruuruu ooooooooooooooooooooooooooooIIII�I WKWKWKWKe� OiO JKW� aIaIaIaIWeWeWeWer� iW� is
iQciGeQW�Wo�WKe�surIace�P.
………………………………………………………………………………………………
n   1 / sin c
1.5   1 / sin c
c   41.8
angle of incidencccecccccccccccccccccccccccccc ooffffff fffffffffffffff 505055550505055550555550555555555500 whhhhhicccicicicciciciccicicicicicciccccicccccccciicicccch hhhhhhhhhhhhhhhhh isssssssssssssssssss grgrgrgrgrggrgrgrgrggrgrgrrgrgrrgrrrrrrrrrrrrrrreaeeeeeeeeeeeeeeeeeeeeee teeeeeer r rrrrrrrrrrrrrrrrrrrrrr ththhththhthththththttthttththtttthhthhananananananananananannanaanananananannaananaannnnnnnnnn ccccccccccccccccccccccccccccccccccriririririririririiririiiiiririiririiriiiiirir titittititititititititiiiiiiiiiiiiicccacc l angle of 41.8 so the 
ray will goo ttttttttttttttttttttttthrh oughgggggggggggggggggggggggggggggg tttttttttttotototototototototototootototototototototototottalaaaaaaaaaaaaa iiiiiiiiiiiiiiintnnntntntntnntntnnnnnnnnnnnnnnntnnnttnnttterrrrrrrrrrrrrrrrrrrrrrrrrrrnananannananannananananananannanannnnannnnanaaaaaaaallllllll rerererereereerereerererereererererereeereeeeereeerererrrr flfffffffffffffffffffffffff ectitititiitititititititititititititititititititititiitttttittttttt oonooooooooooooooooooooooo
………………………………………………………………………… ……………………………

>�@

(c) 6WaWe�a�use�oI�a�compoQeQW�oI�WKWKe�e�eOeOecWrWromo aJQeWic�specWrum�wiWK�WKe�smaOOesW
waYeOeQJWK�aQG GGesscrcriEiEe�WKKee eIeIIeIecWcW oI�aEsorEiQJ�WKis�eOecWromaJQeWic�waYe.
…………………………………………………………… ……………………………………………
cancncnncnncncncncnncncncnncnncncccncccccerrrrrrrrrrrrrrrrrrrrrrrrrrrrrr treattttttttttttttttttttmememememememememememememmmeememmememeemmmememmemmemmeemmem nt by y y y y y yyyy yy y yyyyyyyyyy yyyy yy yyyy yyy dededededededededededededededededededededdedededededededeedeeeeedededdddd stststststststststststststststststststtssttststtttsttststrororororororoororoooroororooooooooroooooroooooooor yiyiyiyiyiyiyiyiyiyiyiyiyiyiyyyiyiyiiyiyyyyiyiiyyyinnng cancer cells OR sterilising of surgical
instruuuuuuuuuuuuuuuuuuuuuuuuuumememeeeemmeemememeeeeeeeeemeeeeeeeeeentssssss desttttttttttttttttttttttttttttttttttrorrorororororooroororoorrroooroororoysysysysysysysysysysysysysysysysysysysyysysyssysysysysysysyysysysysysysysyysy ooooooooooooooooooooooooooooor r r r rrr rr rrrrrrr r r rr mmmmommmmmmmmmmmmmmmmmmmmmmm difies / mutates living tissues and cells
…………………………………………………………………………………………………

>�@

2 7Ke�speeG�oI�aQQ�uOWrasouQG�iQ�air�is�����m�s.

(a) &ompOeWe�)iJ. �.� Wo�sKow Kow Iar�WKe uOWrasouQG�waYe�Kas�WraYeOOeG��������
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(b) 2Q� )iJ.� �.��� Graw� WKe� JrapK� oI� GisWaQce� WraYeOOeG� aJaiQsW� Wime� Ior� WKe
uOWrasouQG�waYe.

Fig. 2.2
(680 1020 1360 1700) 5 points plotted ò small square� ignore 0�0 
(e.c.f.)
reasonable best-fit line through points drawn with rule

>�@

(c) 6WaWe�aQG�GescriEe�wKicK�W\pe�oI�waYe�is�uOWrasouQG.

………………………………………………………………………………………
Longitudinal wave that travels parallel to the vibration of wave particles.
……………………………………………………………………………………… >�@

(d) ExpOaiQ� wKaW� is� waYeOeQJWK� aQG� sWaWe� WKe� maximum� waYeOeQJWK� oI� WKe
uOWrasouQG.
………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength   Speed Min frequency   0.017 m
………………………………………………………………………………………

>�@Min frequency   0.017 m

FiF g. 2.2
(680 1020 136666663666666666666666666666600000000000 1717171717171717171171111111171177777770000000000000000000000000000000000000000000000))))))))))))))))))))))) 5 55555555555 popopopoppppppopppppppppppppppppppp iniiiiiiiiiiiiiiiii tstsstssststststssststsstssstsstssssstssssttst  plooooooooooooooooooooooooooooooooooottttttttttttttttttttttttttttttttttttttttttttttttttttttttedededeedededededeeededededededededededeeeeededddddd òòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòòò small square� ignore 0�0 
(e.c.f.)
reasasasasasasasasasasasasasasasasaasasasasaaaaaaaaaa onooooooooooooooooooooooooooooooo abababbababababababababababababbababbbbbbbbbbbbbbbbleeeeeeeeeeeeeeeeee beb ststststsststsststststssstsstssstssttttt-fiiiiiiiiiiiiiiit ttttttttttttttttttttttttt lllillllll ne tttttttttttttttttttttthrhrhrhrhhrhrrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhrhhrhhhrhhrhrrrrrououououououoouououououououououoouououououoouoououoooouoouoououuuoouuuugghghghghgghghghghghghghghgghghghghghghghghghgghgghgghghghhggghgg pppppppppppppppppppppppppppppppppppppppppoiooioioioooioioioioioioooioiioiooiooioiooioiioioiioooooooo ntnntntntntntntntntntnttntntntntttntntntntnttttttntnnnn s s s ssss ssssssssssssssssssssssss drdrdrdrdrdrdrdrdrdrdrdrddrddrddrddrdrdrdrdrdrdrrdrdrdrdrdrdrrawn with rule

>�@

(c) 6WaWe�aQG�GescriEe�wKicK�W\p\pe�e�oIoI�waYaYee is�uOOWrasouQG.

……………………………… ………………………… ……………………………………………
LoLoLooLoLoLooLooLooooooongngngngngngnngnggngngngngnggngnngngngngngngngngngnngnnn itiititititititititititiitittittitttttttttuduudududuuuuuduuduuuuuuuuuuuuuuudu ininiiniiiniininninnnnnnnnalalalalalalalalalalaalalaalaalalaaaaaalaalalalalaallll wave ththhhhhhhththhthhthhhhthhhthhhhhhhhhhhhhhhhhhatatatataaatataatataaaaaatataataaaataaaataatat ttttttttttttttttttttttttttttttttrarararararararararararararararaaaararaaraararaararaaraaaaaraaveveveveveveveeeveeveveeeveveveeveeeeevveeeeeeeevelllslllllll  parallel to the vibration of wave particles.
…………………………………………………………………………………………………… >�@

(d) ExpOaiaiQQ wKwKaWaW� iss waw YeOeQJWK� aQG� sWaWe� WKe� maximum� waYeOeQJWK� oI� WKe
uOWrasououQGQG.
…………………………………………………………………………………………
Wavelength is the distance between 2 successive points on the wave 
that are in phase. Max wavelength   Speed >�@
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3 ,Q�ExperimeQW�oQe�� Wwo�EOocNs�oI�mass���NJ�aQG����NJ�were�aWWacKeG�aQG�puOOeG�
across�a�rouJK�JrouQG�iQ�WKe�GirecWioQ�sKowQ�iQ�Fig. 2.1.

Fig. 2.1

7Ke�experimeQW� is� WKeQ� repeaWeG�oQ� WKe�same�surIace�EuW�wiWK�a�GiIIereQW�puOOiQJ�
Iorce.�7Ke�cKaQJes�iQ�YeOociWies�oI�WKe�EOocNs�Ior�EoWK�experimeQWs�were�measureG�
aQG�WaEuOaWeG�iQ�Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiment Two
� � �
� � �
� �� �
� �� �
� �� �

Fig. 2.2

(a) 8siQJ�WKe�YaOues�iQ�ExperimeQW�2Qe�as�sKowQ�iQ�Fig. 2.2��caOcuOaWe�WKe�
(i) acceOeraWioQ�oI�WKe�EOocNs.

acceleration   (v - u) / t 
  (20 - 4) / 4
 4 cm/s2 (2)

acceOeraWioQ� �…………………… >�@

(ii) WeQsioQ�iQ�WKe�sWriQJ�JiYeQ�WKaW�WKe�IricWioQ�EeWweeQ�WKe�JrouQG�aQG�EOocN
;�is��.��1.

T – Friction   Resultant Force 
T – 3.0 N   (5 kg)(0.04 m/s2)      (1)
T   3.2 N (1)

WeQsioQ� �…………………… >�@

(iii) maJQiWuGe�oI�WKe�puOOiQJ�Iorce��).

F – Friction – Tension   Resultant Force
F – 3N – 3.2N   (10 kg)(0.04 m/s2)       (1)
F   6.6 N   (1)

%OocN�;
��NJ

%OocN�<
���NJ

6WriQJ PuOOiQJ
)orce��)

7Ke�experimeQW� is� WKeQ� repeaWeG�oQ� WKe�same�surIace�EuW�wiWK�a�GiIIereQW�puOOiQJ�
Iorce.�7Ke�cKaQJes�iQ�YeOociWies�oI�WKe�EOocNs�Ior�EoWK�experimeQWs�wewerere mmeasureG�
aQG�WaEuOaWeG�iQ�Fig. 2.2.

Velocity / cms-1

Time/s Experiment One Experiimementnt TTwwo
� � ��
� � �����������������������������������������������������������������������������������������������������������
� �� ������������������������������������������������������������������������������������������������������������������������������������
� �� ��������������������������������������������������������������������������������������������������������������������
� �� ��

Fig. 2.2

(a) 8siQJ�WKe�YaOues�iQ�ExperimeQW�2Qe�as�sKowQ�iQQ�FiFig.g  2.2��caOOcuOaWe�WKe�
(i) acceOeraWioQ�oI�WKe�EOocNs.

accelerarararararararaaararaaraarararaaaraararaarrrr tititttititititittititittititittititiitiiiionooooooooooo   ((((((((((((((((((((((((v - u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u)u))u)u)u))u))u  / t 
  (222222222000000000000000000000000 - 4)4)4)4)4)44)4)4)4)44)4)4)4)4)4))))))))))) / 44444444444444444444444444444
 4 44444444 444444444 cmmmmmmmmmmmmmmmmmmmmmmmmmm/s2 (((((((((((((((((((((22222222222222))))))

acceOeraWioQ� �…………………… >�@

(ii) WeQsioQ�iQ WWKeKe ssWrWriQiQJJ JiJ YeQ�WKaW�WKe�IricWioQ�EeWweeQ�WKe�JrouQG�aQG�EOocN
;�; iss ��.�� 11.

T – Fricccccccccccccccccccccccctitittittititititititittittttttttttttt onoooooooooooooooooooooooo                               RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRResultant Force 
T – 3.0 NNNNNNNNNN            (5(5(5(5(5((5(5(5(5(5(5(5(5(5(555(55(5(55(5(5((((((  kg)(0.04 m/s2)      (1)
T  3.2 N (1)
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puOOiQJ�Iorce��)� �…………………… >�@

(b) ,Q� Werms�oI� Iorces��expOaiQ�wK\�WKe�YeOociW\�oI� WKe�EOocNs� iQ�ExperimeQW 2Qe
cKaQJes�oYer�Wime�EuW�remaiQs�uQcKaQJeG�iQ�ExperimeQW�7wo.
In experiment 1� there is a resultant force whereas in experiment 2� there
…………………………………………………………………………………………
is zero resultant force. (1) Hence in experiment 2� the pulling force is 
…………………………………………………………………………………………
equal to the frictional force. Hence� acceleration is zero (1) indicating 
…………………………………………………………………………………………
that the blocks are moving at constant velocity. 
………………………………………………………………………………………… >�@

*06�6��PK\sicscs�P��PPrreOim������E6

puOOiQJ�Iorce��)� �………………………… …… >�@

(b) ,Q� Werms�oI� Iorces��expOaiQ�wK\�WKe�YeOociW\�oI� WKe�EOoccccNsNsNsNs iiiiQQQQ ExExExExperimemememeQWQWQWQW 2Q2Qe
cKaQJes�oYer�Wime�EuW�remaiQs�uQcKaQJeG�iQ�ExperimmmmmmmmmmmmmmmeeQeQeQeeQeQQeQeQeQeQeQQQeQQeQeQeQeQeeQQQeQeQeQQQeQeQeQeQQeQeQeQQeQeQeQeQeQeQeQeQQQQQQQeQeQeQeQeQQQQQQeQeQQeQQQQeeeQeQQeQQeQeQeeQQQeeeQeQQeQeeeeQeeeQeeQeeQeQeeQeeQeQeQeeeeQQQeeeQeQeeeQQQeeeeeQQQQQQQeeQQQQWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�W�WWWWWW�WWWWWWW�WWWWWW�W�WWWW�WWW�WWWWWWWWWWWWWWW�7w7w7w7w7w7w7w7w777w777w77w7w7w7w7w7w7w7w7ww7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7w7ww7w7w7w7ww7w7w7w7w7w7w77w7w7w7w7ww7w7w7ww7w7wwwww7wwww7w7w7w7w7w7w777ww7wwww7w77ww7w7w77w77777777w777777777ww77777777w7777w77w777wwwwwwooooooooooo.o.oooooooooooooooooooooooooooooo
In experiment 1� there is a resultant forccccccccccccccccccce whererrererrrerrrrerrrrrreeeeeeeaeaaeaeaeaeaeaeaeaeaeeaeaeaeaeaeaeaeaeeeaeaeaeaeaeaeaeaaeaeaaaaaeaaaeaeaaeaeaaaaaeaaaaaaaeaeaeaaaaaeaaaaeaeaaaaaeaeaaaaaaeaeaaaaaaaeaeaaeaaaeeeeeeeeeeeeeaaaaeasssssssssssssssssssssssssssssssssssssssssssssssssssss ssssss ssssssssss sssssssssssssssssssssssssssssssssssss ininininniinininininniniiniininiininininnnniniiininninininininiiniiinininnnninninnninnniniiiinnnnnninnnninninninninnninninnnnnnnnnnnninnninnnnnniinnnininininiinnnnn eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexpxpxpxpxpxpxpxpxxxxpxpxpxpxpppppxxxxxxxxxxxxppppppxxpxxxpxpxpxppxpxxxxxxxpxppxpxxxxxpxpxpxxxpxxpxpxpxppxpxpxxpxxxxpxxxxxxxppxxpxxxxpxxxxxxpxxxxxpxxxpxxxxpxxxxxppxppxxpxpxxpxpxppppxpppppppppxxxxxpppxxppppppperererererererererererererereereeee imennnnnnnnntttttttttttttt 22222222222222� ttttttttttttttthehehehehehehehehehehehehehhehere
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ………………………………………
is zero resultant force. (1) Hence e eee e ee in exppppeeereeeeeeeeeeeeeeeeeeeeeeeee imimimmmmmmmmmmmmmmmmmmmmmmmmmmennnnntttttttttt tttttttttttttttttttt 2�2�22�22�2�222�222�2�2�22��2�2�22222222222�2�2�22�2�2�2�22�222�2�222�22�222222222222�22222222�22���22222�22��22222222222�22�2�2�2�222222�22�2222�2222������������ tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehhehhehehehhehheheheheheheeheeehehehhhhhheheeheheehehhehhhhhhhehehehehehhehheheheehehehhehhheheheehehehhehhehehehehehehehehheehehehehehhhehehhhhehehhheehhheeehhhhheehhhehhhhhhhhhhhhhhhehhhhheheh  pppupppp llllllllllllllllinnnnnnnnnnnngggggggggggggg forcccccccccccccce e e ee e e e eeeeee isisisisisisisisisisisisisisss 
…………………………………………………………………………………… ………………
equal to the frictional forcccccccccccccccccccce.eeeee.eeee.eee.e.eeeeeeeeeeeee HHHHHHHHHHHHHHHHeneeneneneeneneneeneneeeneneneneeneeneeeenennnnncececececececececececececcceccceeeeeeee� aaacaaaaaaaaaaaaaaaaaaaaaaaaaa celerarararararararararaaararaaaaaaaaaaaatiiiiiiiiiiiiiiiiiiiiiiiion is zero (1111111111111)) ininininininininininininininndicating 
…………………………………………………………………………………………………
that the blocks are movvvvvvvvvvvvvvvvvvvvvvvvininiiii ggggggggggggggggggggggggggggg atatatatatatatatatattatatatatatatatatttataaatataaaa cccccccccccccccccccccccccccconononononoonononononononononononooooooo stststststststststststsssstsststststststttananananananananananananannannnannnnannnnnnaaaa t tttt t tttttttt ttt velolooooolooolololooloolooooolololooooooloociccccccccccccccc tyyyyyyyyyyyyyyyy.............
……………………………………………………… ………………………… ……………………… >�@
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4 )iJ.��.��sKows�a�recWaQJuOar�EOocN�oI�wooG�oQ�a�IOaW��rouJK�Kori]oQWaO�EoarG.

Fig. 4.1

7Ke�EOocN�is�pusKeG�aW�WKe�Wop��as�sKowQ�iQ�)iJ.��.���aQG�iW�WiOWs�Wo�WKe�riJKW.

(a) 2Q�WKe�IroQW�Iace�oI�WKe�EOocN��Graw�WKe�OiQe�WKaW�wiOO�Ee�YerWicaO�aW�WKe�iQsWaQW
EeIore�WKe�EOocN�WoppOes�oYer. >�@

(b) 8se�WKe�proWracWor�sKowQ�oQ�)iJ.��.��Wo�measure�WKe�aQJOe�WKrouJK�wKicK�WKe
EOocN�WiOWs�EeIore�iW�WoppOes�oYer.���������������������������������������������������24 a 26 

aQJOe� �…………………… >�@

(c) 7Ke�EOocN� is�puW�EacN�oQ� WKe�EoarG��as� iQ�)iJ.��.�.�7Kis� Wime�� iQsWeaG�oI� WKe
EOocN�EeiQJ�pusKeG��WKe�OeIW�KaQG�eGJe�oI�WKe�EoarG�is�raiseG.

6WaWe� WKe� aQJOe� WKaW� WKe� EoarG�maNes�wiWK� WKe� Kori]oQWaO� aW� WKe� iQsWaQW� WKe
EOocN�WoppOes�oYer.���������������������������������������������������          same answer as (b)

aQJOe� �…………………… >�@

(d) ExpOaiQ� iQ� Werms�oI�&.*.�aQG�sWaEiOiW\��Kow�\our�aQswer� Wo� (c) miJKW�GiIIer� iI
WKe�proceGure�is�repeaWeG�aIWer�WKe�KeiJKW�oI�WKe�EOocN is�reGuceG.
The angle of tilt to topple the block will increase (1) because the C.G of
............................................................................................................................
the block has been lowered so it is more stable (1).
............................................................................................................................ >�@

(1)

Fiig.g 4.1

7Ke�EOocN�is�pusu KeG�aW�WKe�Wop��as ssKoKowQw �iQ�)i) J.J ��.�.���aQG�iW�WiOWs�Wo�WKe�riJKW.

(a) 2Q�WKe�IroQW�Iace�oI�WKe�EOocNcN�� GrGrawaw WWKeKe OOiQiQee WKaW�wiOO�Ee�YerWicaO�aW�WKe�iQsWaQW
EeIore�WKe�EOocN�WoppOes�oYeer.r. >�@

(b) 8se�WKe�prproWoWracWcWoro �sKoowQwQ ooQQ )i)iJ.J ��.��Wo�measure�WKe�aQJOe�WKrouJK�wKicK�WKe
EOocN�WiOWs�EeEeIoIore�iW�W�WoWoppppOeOes�s oYoYer.���������������������������������������������������24 a 26 

aQJOe� �…………………… >�@

(c) 7Ke�EOEOococN�N� isis ppuWuW EEacN�oQ� WKe�EoarG��as� iQ�)iJ.��.�.�7Kis� Wime�� iQsWeaG�oI� WKe
EOocN�EeeiQiQJJ pupusKs eG��WKe�OeIW�KaQG�eGJe�oI�WKe�EoarG�is�raiseG.

6WaWe� WKe� aQJOe� WKaW� WKe� EoarG�maNes�wiWK� WKe� Kori]oQWaO� aW� WKe� iQsWaQW� WKe
EOocN WoppOes oYer same answer as (b)

(1)
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5 (a) 7Ke� priQcipOe� oI� coQserYaWioQ� oI� eQerJ\� sWaWes� WKaW� eQerJ\� caQ� QeiWKer� Ee
creaWeG�Qor GesWro\eG. :KaW��WKeQ��does KappeQ�Wo�WKe�eQerJ\�suppOieG�Wo�a
GeYice�sucK�as�a�moWor�or�a WeOeYisioQ"
It has been changed / converted / transferred into other forms of
..........................................................................................................................
energy.
.......................................................................................................................... >�@

(b) 7Ke�WeOeYisioQ�iQ�)iJ.��.��is�swiWcKeG�oQ�Wo�waWcK�a�proJramme.�'uriQJ�WKis
Wime������N-�oI�eOecWricaO�eQerJ\�is�suppOieG.

Fig. 5.1

(i) )rom�WKe�iQIormaWioQ�oQ�)iJ.��.���IiQG�WKe�WoWaO�eQerJ\�proYiGeG�Ior�WKe�Yiewer
Wo�see aQG�Kear�WKe�WeOeYisioQ�GuriQJ�WKis�proJramme.

24 k-
eQerJ\� �…………………… >�@

(ii) 6uJJesW�wKaW�KappeQs�Wo�WKe�resW�oI�WKe�eQerJ\�suppOieG.
Lost to the surrounding / converted into energy that are not useful.
..........................................................................................................................

.......................................................................................................................... >�@

(iii) &aOcuOaWe�Kow�mucK�eQerJ\�is�iQYoOYeG�iQ�(b)(ii).
720 - 24   696 k-

eQerJ\� �…………………… >�@

(b) 7Ke�WeOeYisioQ�iQ�)iJ.��.��is�swiWcKeG�oQ�Wo�waWcK�a�proJramme.�'uriQJ�WKis
Wime������N-�oI�eOecWricaO�eQerJ\�is�suppOieG.

Fig. 5.1

(i) )rom�WKee�iQIQIoro maWiWioQoQ ooQQ )i)iJ.J ��.���IiQG�WKe�WoWaO�eQerJ\�proYiGeG�Ior�WKe�Yiewer
Wo see aQG�Kearar WWKeKe WWeOeOeYeYisi ioQ�GuriQJ�WKis�proJramme.

24 k-
eQerJ\� �…………………… >�@

(ii) 6uJJessW�W wKwKaWaW�KappeQs�Wo�WKe�resW�oI�WKe�eQerJ\�suppOieG.
Lost to thhhhhhhhhhhhhhhhhhhhhhhhhhhe surrounding / converted into energy that are not useful.
..........................................................................................................................
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(iv) &aOcuOaWe�aQG�commeQW�oQ�WKe�eIIicieQc\�oI�WKe�WeOeYisioQ.
Useful o/p total i/p x 100�   24 / 720 x 100�   3.33� (1)
..........................................................................................................................
Very low in efficiency / very high loss or waste in energy (1)
.......................................................................................................................... >�@

6 )iJ.� �.�� sKows� aQ eYaporaWiYe� cooOer� wKicK� is� a� GeYice� WKaW� cooOs� air� WKrouJK� WKe�
coQWiQuous eYaporaWioQ oI� waWer. $ir� is� cooOeG� E\� EeiQJ� EOowQ� pasW� a� cooOiQJ� paG�
coQWaiQiQJ�waWer. 7Ke�cooOiQJ�paG�is�weW�E\�a pump wKicK�pumps�waWer�up�Wo�WKe�Wop�oI�
WKe�paG��Irom�wKere�iW�WricNOes�GowQ.

Fig. 6.1

(a) ,Q� Werms�oI�NiQeWic�moGeO�oI�maWWer��expOaiQ�Kow�coQWiQuous�eYaporaWioQ�oI
WKe�waWer�causes�WKe�air�IOowiQJ�pasW�WKe�cooOiQJ�paG�Wo�Ee�cooOeG.
The water molecules on the surface of cooling pad absorb thermal
………………………………………………………………………………………
energy from the warm air�(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize�
………………………………………………………………………………………
leaving behind less energetic cooler water molecules. (1) The air then 
………………………………………………………………………………………
exits the cooling pad as cool air. As the new wave of warm air flows 
………………………………………………………………………………………
past the cooling pads� the same process repeats relying on the cooling 
………………………………………………………………………………………
process of evaporation.
……………………………………………………………………………………… >�@

coQWaiQiQJ�waWer. 7Ke�cooOiQJ�paG�is�weW�E\�a pump wKicK�pumps�waWer�up�Wo�WKe�Wop�o
WKe�paG��Irom�wKere�iW�WricNOes�GowQ.

Fig. 6.1

(a) ,Q Werms oI�NiQeQeWiWic�c�momoGeGeO�oI�maWWer��expOaiQ�Kow�coQWiQuous�eYaporaWioQ�oI
WKe�wawaWeWer�r�cacaususeses WWKeKe�air�IOowiQJ�pasW�WKe�cooOiQJ�paG�Wo�Ee�cooOeG.
The wawawwwawawwawawawawawwawwawawwwwawawwawwwwwwaateteteteteteteteteteteteteeteeeteteteeteeeeeteeetetettt r r r r r rrrr rr rrrrrrrrrrrrrr momomomomoomomomomomomomomomoomomoomommomomoomoolelelelelelelellelelelelellleleleleeeleleeeeeeeccccccccuccccccccc les on the surface of cooling pad absorb thermal
………………………………………………………………………………………………
energy frfrfrfrfrfrfrfrfrfrfrfrfrfrfffrfrfrfffrfrfrffrfrrrrrrromoomomomomomooomomooomoooooooooooooooooooo the warm air�(1) increasing their internal energy till their 
………………………………………………………………………………………
overcome strong intermolecular forces enabling them to vaporize�
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(b) ExpOaiQ�wKeWKer�sucK eYaporaWiYe�cooOiQJ�s\sWem is�more�eIIecWiYe� iQ�Gr\
or�KumiG�aWmospKeres.
It is more effective in dry atmospheres� because places with high
humidity reduces the rate of evaporation.
………………………………………………………………………………………
[That is why windows and entryways must be closed while running a 
ventilation system]
………………………………………………………………………………………

>�@

(c) 6uJJesW�oQe�moGiIicaWioQ�WKaW�caQ�Ee�maGe�Wo�WKe�GesiJQ�oI�WKe�eYaporaWiYe
cooOer�sucK�WKaW�WKe�raWe�oI�cooOiQJ�iQcreases.
Increasing surface area of the cooling pad increases the rate
………………………………………………………………………………………
of thermal loss from the air to the liquid.
……………………………………………………………………………………… >�@

7 7wo� meWaO� saucepaQs� coQWaiQ� WKe� same� mass� oI� KoW� waWer� aW� WKe� same� iQiWiaO�
WemperaWure. PaQ�$� is�wKiWe�aQG�paQ�%� is�EOacN��EuW�oWKerwise� WKe� Wwo�saucepaQs�are�
iGeQWicaO. %oWK� saucepaQs� are� uQcoYereG� aQG� cooO� uQGer� WKe� same� coQGiWioQs. 7Ke�
cooOiQJ�curYes�Ior�WKe�Wwo�saucepaQs�are�sKowQ�iQ�)iJ.��.�.

Fig. 7.1

cooOer�sucK�WKaW�WKe�raWe�oI�cooOiQJ�iQcreases.
Increasing surface area of the cooling pad increases the rate
……………………………………………………………………………… ………………
of thermal loss from the air to the liquid.
…………………………………………………………………………………………… >�@

7wo� meWaO� saucepaQs� coQWaiQ� WKe� same� mass� oI� KoKooooooooooooWWWWW�WW�WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWWWW wawawawawawawaawawaawawawaaawaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaawwaaaawaaaaaaaawaaaaaaaaaaaaaaaaaaaawaaaaaaawwwaaaWeWeWeeWWWWWWWWWWWWWWWWWWWeWWWWWWWWWWWWWWWWWWWWWW rrr�r� aW WWWKeKeKeKe ssssame� iQiWia
WemperaWure. PaQ�$� is�wKiWe�aQG�paQ�%� is�EOacN��EuW oooooooooooooooooooooooooooooWWWKWKWKWKWKWKWKWKWKWWKWKWKWKWKWKWKWKKWKWKWKWKWKKWKWKWKWKKWKKKKKWKWKKWKWKWKKWKKWKKWKWKWKWKWKWKWKWKWKWKWWKWKKWKWKKWKKKWKWKWKKKKKKKWWKKWKWKKKWKKWKKKKWKKKWKWWKKWKWKWWWWKWWWWWWWKWKKKKererererereerererererrrerererererrererrererererererererrererererrererererrererererrreerrerrerererererreeeereeereeereeeerererereeereeerereereeererreererererereeereereeeerrrrerererereererreereereereerrreerrrerrrrrrwiwwiwwiwwwiwwiwwiwiwiwwwwwiwiwiwwwwiwwwwiwiwiwiwiwwwiwwiwiwiwiwiwwwiwiwwiwiwwwiwwwwwwiwiwwiwwiwwiwwwwwwwwiwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwiwiwwiiwiwiwwiwwwwiwiwiw sesesesessseesesesesesesesessesssessssesssessesssesesesesessesssssssssesesessssssssssesssssssssessssssssssssssessssssssssssssssssssesssessssessessssee WWWWWKKKKe� Wwowowowo ssssauauauaucec paQs�are
iGeQWicaO. %oWK� saucepaQs� are� uQcoYereG� aQG� coooooooooooooooooooooooooooooooooooooooooooooooooooooOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO uQuQuQuQuQuQuQuQuQuQuQQuQuQuQuQuQQuQuQuQuuuuuuQuQuQuQQuQuQuQuQuQuQuuQuQuQuQuQuuuuuuQuQuQQQuQuQuQuuQuuQuuQuuQuQuQQQQuQuuuQuQuQuQQQQuQuQuQuQuQuQuQuQuQuuuQuQQuQuQuuuQuQQuQQuQuuuuQQQQuQuQuuuuQQuuQQQQuQuQuQuQQuQQQQQuQQQuQQQuQQQQQuQQQQQGeGeGeGeGGeGeGGeGGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGGeGGeGeGeGeGeGGGeGeGGeGeeGeGeGGeGeGGeGGGeGeGeGeGeGeGGGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGGeGeGeGGGeeGeGeGeGeGeeeGeGGeGeeeeGeGGeeeeGGeGeeeeeeGGGeeeGGeGeeeeeGeGeGGeeeeGeeeGGeeeeGeeeeeeGeGGeeGGGeGGGGGeeeeGGeeeeGeGGerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr�rrrrrrrrr�rrrrrrrrrrrrrrrrrrrrrrr�rr�rrrrrrrrrrrrrr� WKWKWKWKWKWKWKWKKKWKWKWKWKWKWKWKWWKWWKWKKWKKWKWKKKWKKKWKWKWKWKWKKKKWKKKWKWKWKWKKKKKKWKKKKKKWKWKKKKKWKWKWKWKWKWKKKWKKKWKWKWKWKKKWKWKWKWKKKKWKWKWKWKWKWKKWKWKWKKWKWKWKWWWWKWKWWWWWKWWWWWWWWWWWKWKKKKWKKKWKWKKKKKKKKKKeeeee�e�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sasasasamemememe ccccoQoQoQoQGGGGiWWWiW oQs. 7Ke
cooOiQJ�curYes�Ior�WKe�Wwo�saucepaQs are�sKowQ�iQ�Q )i)ii)iii)i)i))i)i)i)))i)i)i)i)))))))i)i))i)i)i)))i)iii)i)))ii)i)i)))i)i)ii)i)))iiii)i)i)))iiiii))iiii)i))))))iiii)))))iii))))))))))i))))))))))i)) JJ.J.J.J.J.JJ.JJ.J.J..J.J.J.JJJJ.JJJJJJJ.J.J.JJ.J.J.JJJ.JJJJ.J.JJJ.J.JJ.J.J.J.JJJJJJJJ.J.JJJJJ.JJ.JJ.J.J.JJ.J.J.JJJJJ.JJ.JJJJJJJJJJJJJJJJJJJJ.JJ.J.JJJ.JJJ......JJJ ������������������������������������������������������������������������������������������������ ����.��������.����.������.����������.����������.��.�.�������.�.������������������.��.���.��.�.�.�����������...........
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(a) ExpOaiQ�wK\�paQ�%�cooOs�IasWer�WKaQ�paQ�$.
Pan B is black which is a better emitter of heat compared to white (1)
.............................................................................................................................

............................................................................................................................. >�@

(b) 'escriEe�aQG�expOaiQ�Kow�)iJ.��.��is�GiIIereQW�wKeQ�WKe�paQs�are�coYereG�aQG
WKe experimeQW�is�repeaWeG.
The rate of cooling will be lower OR temperature will take a longer time
.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
.............................................................................................................................
heat loss by convection (1).
............................................................................................................................. >�@

(c) ExpOaiQ�wKaW�is�meaQW�E\�WKe�speciIic�KeaW�capaciW\�oI�waWer�is������-��NJ��&�.
4200 - of heat is required to increase / decrease the temperature of 1kg
.............................................................................................................................
of water by 1 C.
............................................................................................................................. >�@

(d) 7Ke�speciIic�KeaW�capaciW\�oI�waWer�is�Yer\�KiJK.�6uJJesW�oQe�GisaGYaQWaJe�oI
WKis�wKeQ�waWer�is�useG�Ior�cooNiQJ.
It will require a high amount of heat (or require a longer time of heating)
.............................................................................................................................
in order to raise the temperature of water for cooking.
............................................................................................................................. >�@

(e) 7Ke�waWer�iQ�paQ�$�cooOs�Ior���miQuWes��as�sKowQ�iQ�)iJ.��.�.�'uriQJ�WKis�Wime�
WKe�waWer�Ooses�aQ�aYeraJe�oI������-�oI�WKermaO�eQerJ\�per�miQuWe.
(i) &aOcuOaWe�WKe�mass�oI�waWer�iQ�paQ�$.

Q   mc
9000 - x 8 min   m x 4200 -/kg C x (94 C – 60 C)
m  0.504 kg (3 s.f.)

mass� �……………………

(ii) 7Ke�mass�oI�waWer�iQ�paQ�%�is�WKe�same�as�WKaW�iQ�paQ�$.
&aOcuOaWe� WKe� WKermaO� eQerJ\� OosW� Irom� WKe� waWer� iQ� paQ� %� GuriQJ� WKe� �
miQuWes.

Q   mc
Q   0.504 kg x 4200 -/kg C x (94 C – 40 C)
Q   114000 - (3 s.f.)

Ooss oI�WKermaO�eQerJ\� �…………………… >�@

.............................................................................................................................
to drop to a same temperature (1). This is because the cover will reduce
...............................................................................................................................
heat loss by convection (1).
................................................................................................................................ >�@

(c) ExpOaiQ�wKaW�is�meaQW�E\�WKe�speciIic�KeaW�capaciW\�oI�wawaWeWerr� sis ������ -�-��N�NJ�J��&�&�.
4200 - of heat is required to increase / decrease thhththhthththththhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee teteteteteteteteteteteteteteeeeeeeeeeeeeeeeeeeeeeeeeemmpmpmpmpmpmpmpmpmpmpmpmppmpmmmpmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmpmmmmmmppeeeeereeeeeeeeee aturururururururururururururu eeeeeeee ofofofofofofofofofofofofofofof 1111111111111kg
....................................................................................................................... ................................ .................................................................. .............................. ............................ ........
of water by 1 C.
..................................................................................................................................... ....................................................................................................... .............................................................. >�@

(d) 7Ke�speciIic�KeaW�capaciW\�oI�waWer�is�Yer\�KiJK.�6uJJesW�oQQee GGisaGYGYaQaQWaJe�oI
WKis�wKeQ�waWer�is�useG�Ior�cooNiQJ.
It will require a high amomomomomommomomomoomomomomomomomomomoomommoomomm uunuu t ofooooooooooooooo  heaeaaaaaaaaaaaaaaaaaaaaaaaaaaat (o(o(o(o((o(o(o((o(o(o(o(o(o(o(o(o(o(o(o(o(oooor reeeeeeeerereeeeeeeeeeeeeeeququququququququququququququuqquuuquuququuuuuuuuuire a aaaaaaaaaaaaaaaaaa longerrrrrrrrrrrrrr ttttttttttttttimimmimimimimimimimmimimimme of heating)
................................................................................. ..............................................
in order to raiseseseseseeseseseeeeseeeseseseseseseeessss ttttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhh  temmmmmpeppepepepepepepepepeeppeppepepeeepepepeppeepeperarrrrrrrararrrr ture of ff ff f f f fffffffff f fffff fff fffffffff water fofofofofofofofofofofoofofoofofofofofofofooofofffofoofofoor rrr rrrr rrrr r r r rrr rrrrr cocococococooococococoococoococooooococoooooooococooooc okokokokokokokokokokokokokokokookokokokokokokokkokookokkkokokkking.
.......................................................... ......................... ............ ........................................... >�@

(e) 7Ke�waWer�iQ�paQ�$�cooOs�Ior ���miQuWuWeses�� asas ssKoK wQ�iQ�)iJ.��.�.�'uriQJ�WKis�Wime�
WKe�waWer�Ooses�aQ�aYeraJe ooI�I��������� -- ooI�I WKWKerermam O�eQerJ\�per�miQuWe.
(i) &aOcuOaWe�WKe�mass�oI�waaWeWer�r iQiQ�paQaQ $$.

Q QQQ QQQQQQQQQQQQ                             mcmcmcmcmcmmcmcmcmcmcmmcmmmcmcmcmmmmcmcmcmmmcmcmcmmc
90909090909090909099090999090900000000000000000000000000000000000000000000 - x 88888888888888888 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmminiiiiiiiiiiiiiiii   mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 4444444444444444444444444444202020202020202020202020202020200202020202020220222020002022000000000000000000 -/--------------------------- kg C x (94 C – 60 C)
m                     0.0 505555555555555555555555 4 kg (3(33333(333(33333333333333(3333333 sssssssssssssssssssssssssssss.ff.fff.f.f.f.f.f.f.ffff.f.f.fff..f.ff.fff.ffffff.)..).).).).).).).).).).).).).).)))).))).))))).))))

mass� �……………………

(ii) 7Ke�maasss �oI�waWer�iQ paQ�%�is�WKe�same�as�WKaW�iQ�paQ�$.
&aOcuOaWe� WKe� WKermaO� eQerJ\� OosW� Irom� WKe� waWer� iQ� paQ� %� GuriQJ� WKe� �
miQuWes
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8 $� WeacKer� GemoQsWraWes� maJQeWic� screeQiQJ.�:KeQ� a� maJQeW� is� pOaceG� Qear� a� smaOO�
carGEoarG�Eox��paper�cOips�oQ�WKe�oWKer�siGe�oI�WKe�Eox�are�picNeG�up��as�sKowQ�iQ�)iJ.�
�.�. :KeQ�a�smaOO�piece�oI�soIW iroQ� is�pOaceG� iQsiGe� WKe�Eox�as�sKowQ� iQ�)iJ.� �.��� WKe�
paper�cOips�IaOO�oII.�0aJQeWic�IieOG�OiQes�iQ�eacK�GiaJram�are�sKowQ�as�WKiQ�OiQes.

Fig. 8.1  Fig. 8.2

(a) 2Q� )iJ.� �.�� marN� aQ� arrow� oQ� eacK� oI� WKe�maJQeWic� IieOG� OiQes� Wo� sKow� iWs
GirecWioQ. North to South

>�@

(b) ExpOaiQ�wK\�pOaciQJ�WKe�soIW�iroQ�iQ WKe�Eox�causes�WKe�paper�cOips�Wo�IaOO�oII.
Soft iron is highly permeable to magnetic field (1).
.............................................................................................................................
Magnetic field from the magnet does not reach the paper clips so they 
.............................................................................................................................
demagnetized and fell off (1).
.............................................................................................................................

>�@

Fig. 8.1  Fig. 8.2

(a) 2Q� )iJ.� �.�� marN� aQ� arrow�w oQo eeaccKK oIoI� WKeKe�maJQeWic� IieOG� OiQes� Wo� sKow� iWs
GirecWioQ. Noooooortrtrrtrrrtrtrtrtrrrtrrrrrtrrtrrrrthhhhhhhhhhhhhhh tootototototototoototototototootooooootttt Sooooouoooooooooooooooooooo th

>�@

(b) ExpOaiQ�wKK\�\ pOpOacciQiQJ�WKKe�e�sosoIWIW�iroroQQ iQi WKe�Eox�causes�WKe�paper�cOips�Wo�IaOO�oII.
SoSoooooSoSooSooooooooooooooooftftftftft iiiiiiiiiiiiiiiiiiiror n is hhhhhhhhhhhhhhhhhhhhhhhighlhhhhhhhhhh y y yy yy yyyyy yyy yyyyy yyy yyyyy y yy yyy pepepepepepepepepepepeppepepepepepepepepepepepppeppepepepepeppepeppp rmrmrmrmrmrmrmrmrmrmrmrmrmmrmrmrmrmrmrmrmrmrmmrrmrmmrmrmrmrmrmmmr eaeaeaeaeaeaeaeeeaeaeaeaeaeeaeaeeeeeeeeeeaeee blbbbbbbbbbbbbbbbb e to magnetic field (1).
..................... ..................... ...........................................................................................
Magnetetetetetetetetetetetetetetetetetettetetettettettetee iciciciciccicciciciciciccicicciciciciiciciciciicccccc fffffffffffffieieieieieieeeieieieieeieeeeieeieeeeeieeeeieeldddldldldldldldldldddlddldlldldddddldddldddd fffffffffffffffffffrorororoorororororororoororororororrorororoorrooorooor mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm tttthttttt e magnet does not reach the paper clips so they 
.................... ....... .......................................................................................................
demagnetteteteteeteteteteteteteteteteteteteeetetetetettizzizizziziziziziizizizizizizizizizizizizizzizizzizzzedededededededededededededdeededededededdededededeededddeeee  and fell off (1).
.............................................................................................................................

>�@
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9 7Ke� apparaWus� iQ� )iJ.� �.�� is� caOOeG� a Iorce�oQ�coQGucWor� EaOaQce.� :KeQ� WKere� is� aQ�
eOecWric curreQW� I as� sKowQ� iQ� ;<�� WKere� is� a� Iorce� oQ� ;<.� 7Kis� Iorce� is�measureG� E\
puWWiQJ�weiJKWs�iQ�WKe�paQ�uQWiO�;<�is�ErouJKW�EacN�Wo�iWs�oriJiQaO�posiWioQ.

Fig. 9.1

(a) 6WaWe�wKaW�wouOG�KappeQ�iI�WKe�curreQW�GirecWioQ�were�Irom�<�Wo�;.
XY would move up / anticlockwise / motion reversed / pan moves down
…………………………………………………………………………………………

>�@

(b) $� sWuGeQW� uses� WKe� EaOaQce� Wo� GeWermiQe� WKe� Iorce� F oQ� ;<� Ior� GiIIereQW
curreQWs�I. +e�coQcOuGeG�WKaW�F is�GirecWO\�proporWioQaO�Wo�I EaseG�oQ�Kis resuOWs
JiYeQ�EeOow.

6Kow�cOear�worNiQJs�Wo�esWimaWe WKe�Iorce�oQ�;<�wKeQ�WKe�curreQW�is��.��$.

Assuming (2.0�0.047) is on the best-fit line
m   0.047 2.0   0.0235
Using y   mx
y   0.0235 x 1.6

  0.036 a 0.038 N
Iorce  …………………… >�@

END OF SECTION A

Fig. 9.1

(a) 6WaWe�wKaW�wouOG�KappeQ�iI�WKe�curreQW�GirecWioQ�wewere�Irom�<�Wo�;.
XY would movvvvvvvvvve eeee e eeeeeeeee eeeeeeee upupupupupupupupupupupupupuuuupupupupupupupuupuppppp / antttttttttttttttttttttticiciciciciciciciciiciciciciciciciciciccccccclolololoolololoololoolooloololooolooooloool ckckcckkkckkcc wisessssssssssssssssssssssssssss ////////////////////////////// motionnnnnnnnnnnnnnnnnnnnnnnnnnnn rrrrrrrrrrrrrrrrrrrrrrevevevevevevevevevevvevevevvevevevevevevevevevveeveveevevevvevveevvererererereererererererrerereereererereeeeereereeeereee ssssesssssssssssssssssssssssssssssss d / pan moves down
…………………………………………………………………………………… …………………………

>�@

(b) $� sWuGeQW� uses� WKe� EaOaQcee WWo�o� GeGeWeWermrmiQiQee WKe� Iorce� F oQ� ;<� Ior� GiIIereQW
curreQWs�I. +e�coQcOuGeG�WKaaW�W FF isis�GirrececWOWO\�proporWioQaO�Wo I EaseG�oQ�Kis resuOWs
JiYeQ�EeOow.

6Kow�cOeOearar wwororNiNiQJs�Wo�esWimaWe WKe�Iorce�oQ ;<�wKeQ WKe curreQW is��.��$.

Assuming (2.0�0.047) is on the best-fit line
m   0.047 2.0   0.0235

 

296



*06�6��PK\sics�P��PreOim������E14

Section B
$Qswer�all WKe�TuesWioQs�Irom�WKis�secWioQ.�

$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Question 13.

11 $�measuriQJ�c\OiQGer�coQWaiQs�waWer wKicK�Kas�a�GeQsiW\�oI������NJ�m�.

Fig. 11.1 Fig. 11.2 Fig. 11.3

(a) )iJ.� �1.1 indicates four ways the observer’s eye could look when taking the
reaGiQJ� Irom WKe�measuriQJ� c\OiQGer.� PuW� a� circOe� arouQG� WKe� e\e posiWioQ� WKaW
JiYes�WKe�correcW reaGiQJ aQG�sWaWe�WKe�YoOume�oI�waWer�iQ�WKe�c\OiQGer.

90 cm3

YoOume� �BBBBBBBBBBBBBB >�@

(b) ,Q�orGer� Wo� IiOO� WKe�measuriQJ�c\OiQGer�up� Wo� WKe�����cm� marN�����Grops�oI� WKe
OiTuiG� are aGGeG� Wo� WKe� OiTuiG� aOreaG\� iQ WKe�measuriQJ� c\OiQGer.� &aOcuOaWe� WKe
aYeraJe�YoOume�oI�oQe�Grop.

10 cm3 / 80   0.125 cm3

YoOume� �BBBBBBBBBBBBBB >�@

(a) ���cm� oI�WKe�waWer� iQ�)iJ.��.�� is�poureG�iQWo�a EeaNer. 2Q�)iJ.���.���marN�WKe
OeYeO�oI�WKe�waWer�OeIW�iQ�WKe�c\OiQGer.

>�@

level shown at 70 (ignore meniscus) � 1mm

(b) $�ruOe��caOiEraWeG�iQ�cm��is�pOaceG�aOoQJsiGe�WKe�measuriQJ�c\OiQGer��as�sKowQ�iQ
)iJ.���.�.�:KaW�is�WKe�OeQJWK�oI�WKe�measuriQJ�c\OiQGer��Irom�]ero�up�Wo�WKe����
cm� marN"

16 cm
OeQJWK� �BBBBBBBBBBBBBB >�@

Fig. 11.1 FiF g.. 11.2 Fig. 11.3

(a) )iJ.� �1.1 indicates four wayys ththee obseservrverer’s’s eeyey  could look when taking the
reaGiQJ� Irom WKe�measuriQJ� c\OiQGerer.. PuPuW�W aa cic rcOe� arouQG� WKe� e\e posiWioQ� WKaW
JiYes�WKe�correcW reaGiQJ aQGG sWsWaWaWe�e WKWKee YoYoOuOumem �oI�waWer�iQ�WKe�c\OiQGer.

90 cm3

YoOume� �BBBBBBBBBBBBBB

(b) ,Q�orGer� Wo�o IiI OOOO WWKe mmeaeasusuririQJQJ�c\OiQGer�up� Wo� WKe�����cm� marN�����Grops�oI� WKe
OiTuiG� are aGGeG�G� WoWo WWKeKe OOiTiTuiG� aOreaG\� iQ WKe�measuriQJ� c\OiQGer.� &aOcuOaWe� WKe
aYeraJJe�e YoYoOuOumeme ooI�oQoQee GGrop.

10 cm3 / 80   0.125 cm3

YoOume� �BBBBBBBBBBBBBB

(a) ���cm� oI�WKe�waWer� iQ�)iJ.��.� is poureG�iQWo�a EeaNer. 2Q�)iJ.���.���marN�WKe
OeYeO�oI�WKe�waWer�OeIW�iQ�WKe�c\OiQGer.
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(c) 7Ke�YoOume�oI�a�c\OiQGer�is�IouQG�usiQJ�WKe�eTuaWioQ

YoOume� �cross�secWioQaO�area�x OeQJWK.

'eWermiQe�WKe�cross�secWioQaO�area�oI�WKe�c\OiQGer�coQWaiQiQJ�waWer.
100 cm3   area x 16 cm (1)

area   100 cm3 16 cm 
  6.25 cm2 (1)

cross�secWioQaO�area  �BBBBBBBBBBBBBB

>�@

(d) +eQce��or�oWKerwise��GeWermiQe�WKe�pressure�acWiQJ�oQ�WKe�Ease�E\�WKe�waWer�OeIW
iQ�WKe�c\OiQGer.

P   Force / Area
  1000 kg/m3 x 70 cm3 x 10 N/kg 6.25 cm2 (1)

  (1 g/cm3 x 70 cm3) 1000 x 10 N/kg 0.000625 m2 (1)
  1120 N/kg or 1120 Pa (1)
pressure� �BBBBBBBBBBBBBB

>�@

12 7Ke�circuiW�iQ�)iJ.���.��is�coQQecWeG�up.

Fig. 12.1

(a) 6WaWe�Kow�Goes�WKe�curreQW�iQ�WKe�resisWaQce�wire�compare�wiWK�WKe�curreQW�iQ
WKe��� resisWor"
They are the same in amount / magnitude.
.............................................................................................................................

............................................................................................................................. >�@

(b) $�YoOWmeWer�coQQecWeG�across�WKe�resisWaQce�wire�sKows�WKe�same�reaGiQJ�as
a YoOWmeWer� coQQecWeG� across� WKe� �� resisWor.� &aOcuOaWe� WKe� comEiQeG
resisWaQce�oI�WKe�wire�aQG�WKe�resisWor.

(d) +eQce��or�oWKerwise��GeWermiQe�WKe�pressure�acWiQJ�oQ�WKe�Ease EE\�\�WKe�waWer�OeIW
iQ�WKe�c\OiQGer.

PPPPPPPPPPPPPPP   FoFoFoFoFoFoFoFoFoFoFoFoFoFForce / Area
  1000 kg/m3 x 70 cm3 x 1010101010101010101010010101010 NNNNNNNNNNNNNNNN/k/k/k/k/k/k/k/k/k/k/k/k/k/kkg gg g gg g ggg g gg g gg 6666.6666 25 cm2 (1)

  (1 g/cm3 x 70 cm3) 1000 x 1111111100 0 0 000 0 00 00 0 0 N/N/N/N/N/N/N/N/N/N/N/N/N/NN/NN kgkgkgkgkgkgkgkgkgkgkgkgkkgkg 0.0000000000000000000000000000006060600000606006060060 252525252525252525252525252525 mmmmmmmmmmmmmm2 (1)
               1111111111111111212121212121212121212121212120000 N/NNNNNNNNNNNNNN kg oooooooooooooor r r r r r r r r r rrrrr 11111111111111112121212121212212121212122122000000000000000 PPPPPPaPPPPPPPP  (1)
ppprprprprprprprprprprrrrprrrrrrrrprprprrrprprprrrrprprprprrprprprprrprrrrprprrprprprprrrprrrrrrrrrprrrrprprpprprrprprrrprpppprprrpppprrpppppppppppppppppppp eseseseeseseseseseseseseeseseeeseeeeeseeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeesssseeesseeeeeeesseeeeseessususususususussusususususususususususuusususuusususussuuuusususuuuuusuususususususususususususususuusuuusuuususuuusuuusususuususuususususuuuuussususuusussususssususssuuusuussssusussusssssssusssssssssss rrrrerereerrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrerereerreeeeee� �BBBBBBBBBBBBBBBBBBBB

2 7Ke�circuiW�iQ�)iJ.���.��is�coQQecWeG�up.

Fig. 12.1

(a) 6WaWe�KoKow�w�GoGoess WWKeK �curreQW�iQ�WKe�resisWaQce�wire�compare�wiWK�WKe�curreQW�iQ
WKe��� reresisisWsWoror""
They are tttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhhhhhhhhhhhhh  same in amount / magnitude.
.............................................................................................................................
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Same voltmeter reading implies resistance wire is also 2 (1)
combined resistance in series   2 + 2   4 (1)

comEiQeG�resisWaQce� �…………………… >�@

(c) 7Ke�wire�aQG� resisWor�are�GiscoQQecWeG�aQG� WKeQ� recoQQecWeG� iQ�paraOOeO�� as
sKowQ�iQ )iJ.���.�.

Fig. 12.2

(i) &aOcuOaWe�WKe�Qew�comEiQeG�resisWaQce�oI�WKe�wire�aQG�WKe�resisWor.

New combined resistance in parallel   (2x2)/(2+2)   1      (1)

comEiQeG�resisWaQce� �…………………… >�@

(ii) &ompare�WKe�curreQW�measureG�iQ�)iJ.���.� wiWK�WKe�curreQW�iQ�)iJ.���.�.

Since combined resistance decreased by 4 times� new current will
.........................................................................................................................
increase (1) by 4 times (1).
.........................................................................................................................

>�@

Fig. 12.2

(i) &aOcuOaWe�WKe�Qew�comEiQeGeG�resesisisWaWaQce�e�oIoI WWKeKe wwirire�e aQG�WKe�resisWor.

NeNeNeeeeeeeeNeeeNeeeNeeeeeeeeNeeeeNeNeeeeeeeNeew wwwwwwwwwww cococococcccccccccccccccccc mbmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm inededededededededededededededededededededeedeededeeeee rrrrrrrrrrresessesesssesesesssssesesssesesesesessesessseeseeeee isisisisisssisisisisisissssisiisissiisisissssstatattatatatatatttatatatatttattttatttattaaaaancncncncncccnccnccncccnccccccccccccccccccn eeeeeeeeeeeeeeeeeeeeeee inininininiiiiniiinnnniinnininnnnn pppppppppppppppppppppppppppppppppppparaararararararararrarararaararraarrrararaaraaraaarararraaraaaraaralalalalalalalalalalalaalalaalaaalllllllllllleleleleleleeeeleleeeeleleleeleeeeleleeeleeleeeeeeelelel l llllllllllll                    (2(((((((((((((((((((((((((( x2)/(2+2)   1      (1)

cocomEiQeG�resisWaQce� �…………………… >�@

(ii) &omparee WKWKe�e curreQeQW�memeasasurureG�iQ�)iJ.���.� wiWK�WKe�curreQW�iQ�)iJ.���.�.

SiSSSSSSSSSSSSSSSSSSSSSSSSSSS ncncnncncnncncncnncnncncncncnncncnncncncnnncnccce cocccccccccccccccccccccccccccccc mbbbbbbbbbbbbbbbbbbbbbbbmbbbbbbbbbinnnnnnnnnnnnnedededededededededededdededededededededdeddedededededdeededededededdeed rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesessesesesesessessssseseseesseseseesesessee istance decreased by 4 times� new current will
............ ........ ...........................................................................................................
incrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeaeaeaeaaeaeaeaeaeaeaeaaeaeaeaeaaeaeaeaeaeaeaeaeaaaeaeaeaaaeeaeaeaaeae sesseseseseseeeseseeseseseseeseeseseseseseseseseeesesesesessssss (((((((((((((1)1)1)1)1)1))1)1)1)1)1)1))1)1)1)1)))1)1)))1)1))11)1)1))))))) bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbby 4 times (1).
............. ..............................................................................................................

>�@
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(d) :aOOs� iQ� EuiOGiQJs� someWimes� GeYeOop� cracNs.� 7Ke� wiGWK� oI� a� cracN� caQ� Ee
moQiWoreG� E\ measuriQJ� WKe� resisWaQce� oI� a� WKiQ� wire� sWreWcKeG� across� WKe
cracN�aQG�IirmO\�IixeG�oQ eiWKer�siGe�oI�WKe�cracN��as�iOOusWraWeG�iQ�)iJ.���.�.

Fig. 12.3

(i) 7Ke�waOO�moYes�aQG�WKe�cracN�wiGeQs�sOiJKWO\.�ExpOaiQ wKaW�KappeQs�Wo�WKe
resisWaQce�oI�WKe�wire.
Wire stretches/length increases/cross-sectional area decreases (1)
.......................................................................................................................
causing the resistance to increase (1).
....................................................................................................................... >�@

(ii) &op\�a�suiWaEOe�circuiW�Irom�)iJ.���.��or�)iJ.���.��aQG�aGG�a�/E'�OiJKW�EuOE
Wo�OiJKW�up�wKeQ�WKe�cracN�wiGeQs.

Suitable circuit chosen from Fig. 12.1 (1) Correct LED symbol
connected parallel to the wire (1)

>�@

Fig.g 12.3

(i) 7Ke�waw OO�moYes�aQG�WKe ccraracNcN wwiGeQQss sOsOiJiJKWKWO\O\. ExpOaiQ wKaW�KappeQs�Wo�WKe
resisWaQce�oI�WKe�wire.
WiWiWWiWiWiWiWWiWWWWiWWWWWWWWiWWiWWWiWWWWiWWiWiWWWire sssssssssssssssssssssssssstrttttttttttttttttttt eteteteeteteteeteteeteeeteeeeeeteeeteettttttttcheseeeeeeeeeeeeeeeeeeeeeeeeeeeeee /l/l/l/lllll/l/l/l/lll/ll/l//ll///l/// eneeeeeeeeeeeeee gthh ininnininninnnininininnninninninniiniinininininnnnnnnnnncrcrcrcrcrccrcrcrcrcrcrccrcrcrcrcrcrcrcrcrcccrcrcrcrrcrrrrccc eaeaeaeaeaeaeaeaeaeaeaeaeaeaaeaeaeaeaeaeaeaeaeeaaeeeeeaeeeeaee seseseseseseeseseseseseseseseseesesessesesseseseeseeeeseeeseeeees/s/s/ss/s/s/s/s/s/s/s/s/s/s//s/s/s/s//s/s//s/ss//sss/s//ssss/s crcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrcrcccrccccc ososososososososososososososososoosoososososososoososososssooooooooo sssssssssssssssssssssssssss--------------sectional area decreases (1)
........................................... ......... .......................................................................
caaaaaaaaaaaaaaaaaaaaaaaaaaaausing thththththththththththththtththhhhhhhhhhhhhhhhhhhhe rerererererereeeereererereererrrerrerrerrererrerrerrerr sisisisisisiisisisisisisisisisisssiissiisissssssssssss stsss ancececececececececcececececcecececcecececececeecececceececeeeececc ttttttttttttttttttttttttttttttttto oooo oooooooo oooooooooooooo oooooooooooo inininininininininininiinininininniniinnininnnnnnnnnnnncrease (1).
.................. .................... ....... ................................................................................. >�@

(ii) &op\�a�suiWaaEOEOe�e cicircrcuiuiW�W Irom�)iJ. ��.��or�)iJ.���.��aQG�aGG�a�/E'�OiJKW�EuOE
Wo OiJiJKWKW uup�p�wKwKeQeQ WWKeKe�cracN�wiGeQs.

Suitttttttttttttttttttttttttababababbababababababababababababababababaabbbabbababaabbabaaba lelelelellelelllllllllllll cccccccccccccccccccccccccccccccccccirriririririririrririririirriririririrririririrrrirrrirrrrrrrrrrcuccccccccccccccccccccccccccc it chosen from Fig. 12.1 (1) Correct LED symbol
connececececececececececececeececececececeecececeececeecccccctetetetetetettteteteteteteteteteteetettetteteteeteeeeetetetttttt dddd parallel to the wire (1)

>�@
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13 EITHER

7Ke�circuiW�EeOow�coQsisWs�oI�a���9�EaWWer\�source��Wwo�resistors of 150 Ω each, LDR 
aQG�WKermisWor.�7Ke�9ouW�across�WKe�/'5�is�coQQecWeG�Wo�a�IaQ�wKicK�wiOO�Ee�swiWcKeG�
oQ�wKeQ�WKe�9ouW  ��.��9.

(a) 7Ke�WaEOe�sKows�WKe�raQJe�oI�resisWaQce�YaOue�Ior�WKe�/'5�aQG�WKermisWor.�7Ke
resisWaQce�oI�WKe�WKermisWor Yaries�OiQearO\�wiWK�WemperaWure.

,QsWrumeQW 7emperaWure /iJKW�iQWeQsiW\ 5esisWaQce

7KermisWor
�� o& 200 Ω
�� o& 0 Ω

/'5
%riJKW�QooQ�Ga\ 50 Ω

1iJKW 100 Ω

(i) ExpOaiQ�wKeWKer�WKe�/'5�aQG�WKermisWor�are�oKmic�coQGucWors. >�@

No they are non-ohmic because their resistance is not constant / current 
flowing through them is not directly proportional to the p.d across them.
(ii) &aOcuOaWe�WKe�eTuiYaOeQW�resisWaQce�oI�WKe�wKoOe�circuiW�wKeQ�iW�is�GuriQJ�WKe

QiJKW�aQG�WKe�WemperaWure�is��� o&. >�@

1/R1 + 1/R2   1/Rnet
1/(150 + 150) + 1/(200 + 100)   1/Rnet
R net   150 Ω

(iii) )iQG�WKe�reaGiQJ�oI�WKe�ammeWer. >�@

I   V/R
  6 / 150
  0.04 A

(b) (i) 6Kow��wiWK�cOear�worNiQJs�aQG�caOcuOaWioQs��wKeWKer�WKe�IaQ wiOO�Ee
swiWcKeG�oQ�wKeQ�WKe�WemperaWure�is��� o&�GuriQJ�WKe�QiJKW.

>�@

R1/(R2 + R1) 6   100/300 6    2 V
No� fan will not switch on.

(a) 7Ke�WaEOe�sKows�WKe�raQJe�oI�resisWaQce�YaOue�Ior�WKKKKKKeeee�e�eeeeeee�e�eeeeeeeeeeeeeee�eeee�eeeeee�/'/'/'/'/'/'/'/'/''/'/'/'/'/'/'/'//'/'/'/'/'/'/'/'/'///'//'//'//'/'//'/'///'/'//'/'/'/'/'//'//'/'/'/'//'///////'/''/'//'/'''/'///'//'///'/'//''/'/'/'/////'/'//'/////////''//''//''''/'''//''/'/''''''''/'/'''''/''''/'///''///'/'//'/'5�5555555555555555555555�55555555555555555555555�55555�5�55�5555555555555555555555�5�5555�5�5�55555555555555555555555555555555555555555�555555 aaaaaaQaQaQaQaaaaaaaaaaQaaaaaaaaQaaaaaaaaaaaaaaaaaQQQaaaQQaaQQGGG WKeererermmmmi WWWsWor.�7Ke
resisWaQce�oI�WKe�WKermisWor Yaries�OiQearO\�wiWK WWWWeeemememememememmememmmmmmemmememememememememmmmemmmmmmmemememmemmmmmmmmemmmmmmemmemmemmmmmemmmmememmmmmemmmmemememmmemmmmmmmmmemmmeeemmmmmmmmemmmmmemmmmmmmemmmemeeemmmemeeme pepepepepeppepepepepepepepepepepepepepeppepepepepepepepepeppppepepeppppepepepeppeppepepepepepeppppppppepepepepepepepppepeppepepppppepeepepppppepepepepepepepeppeepepeppppppeeepepeppepepepeeepeeepepeppppeepepeeeepppeepepppepepepepeppeepepepppepeeppepeppeepeppppppepppppppp rararararararararrarararararararararrararararararrrrrarararararrrarararrrararrarararaaararrraaaaaaaaraaaaaaraaaaaaararaaaararaaraaaaaaaaaarraaaaaaaraaaaaaaaaaraaaaaraaaraaaaaaraaarrrrraaarrrrrrraarr WuWuWuWuWuWuuWuWuWuWuWuWuWuWuWuWuWuWuWuWuWuWuWuuWWuWuWuWuWuWuWWWuWuWuWWuWuWuuWuWuWuWuWWWWuWuWuWuWuWuWuWWWuWWuWuWWWWuWWWuWuWuWuWuWuWuWuWWWuWuWuWWuWuuuWuWuWWuWuWuWuWuWuuuWWWuWuuuWuWuuuuWWuuWuuWuuuuuuWuWuuuWuuWuuuWuuuuuWWuuuWuuWWWWWWWWW rererererereeeereeerererereereerrrreerrrerererereereeeeerereeeeereeeeerereeeeerereeeereerererereeerreerererrreeereereerrrerereerrererrrererrrrrererererrrrrrrerrrrereerrrrrreerrrrrrreee.

,QsWrumeQW 7emperaWure /iJKW�iQWeQsQsQssssssQssssssssssiiWiWiWiWiWWWiWWWWWWWWWWWiWWWiWWiWiWiWiWWiWiWWWWiWiWiWiWWWWWWiWiWWWWWWiWWiWWWiWWiWWiWiWWiiWiWiWiiiiiWiiWWWiiWiiW\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 55esisWsWaQaQcece

7KermisWor
�� o& 200 0 ΩΩ
�� o& 0 Ω

/'5
%riJKW�QooQQ GaGa\ 50 Ω

1i1iJKJKWW 100 Ω

(i) ExpOaiQ�wKeWKer�WKe�/'5�aQQG�G WKWKere miisWsWoror aarere ooKmKmic�coQGucWors. >�@

No theeeheheheheeheheheheeeheheeeheheheeheheeeeheeeehhheey araaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeee nonnnnnnnnnnnnnnnnnnnnnnn-ohohohohohohohohohhohhohohhohhhhohhhhhhhhhhhmimimimimmmimmmimmmimimmimimiiiiiimimmmmmmm ccccccccccccccccccc bebbbbbbbbbbbbbbebbbbbbbbbbbebb cacacacaccacacacacacacacacacacacacaacaacaaaaaacaaaaaususussususuususussussusuusususususususususuussusu e thththththththththththththhthththththhthhththhhththhtthththhththhthhtheieieieieieieieieeeeeeeeeeeeeeeeeeeeeeee r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rererererererrerererererrerererererereeereeereeeeeeeeeeeeeeesiisisisisisisissisisisiisiissiisisisssiisiisiiiiss ssstsstssstssssssssssssssssssssssssss ance is not constant / current 
flowwwwwwwwwwwwwwwwwwwwwwwwwwwwinnnnnnnnnnnnnnnnnnnnnnnng thhhhhhhhhhhhhhhhhhhhhhhhhhrorrrrrrrrrrrrrrrrrrrrrrrrr uguuuguguguguguuguguguguguguguuguuguguguguguguuuugggh thtttttttttttttttttttttttttt emeeeeeeeeeeeeeeeeeeeeeeeeeeeee  is nooooooooooooooooooooooooooooooooooot t tt ttttttttttt tt t tttttttt tt dididdddddidididiiididdidididididdiddiidididididddididdid rererererereerererererererererrereerrererrreer ctctctctctctctctcttctctcttctctctccttcctctctctcttctcccccctcttlylylylylylyylyylylylylylyylyyylylylylyylylylylylylylylylllyyyyyyyyyyy ppppppppppppppppppppppppppppppppproorororororoororororororororoorororoororoooorooororrrr popopopopopopopopopopopopopopopopopoopopopopopooppopopopoppopopopoppppoppoooppoportional to the p.d across them.
(ii) &aOcuOaWe�WKe�eTuiYaOeQW rresesisisWaWaQccee oI�WKe�wKoOe�circuiW�wKeQ�iW�is�GuriQJ�WKe

QiJKW�aQG�WKWKe�WeWempm erraWaWururee isis ��� o&. >�@

1/////////////////////////RRRRRRRRRRRRRRRRRRR1 +++++++++++++++++++++++ 1/R2                        1/1/1/111/1/1/1/11/11/1/1/1/11111111111 Rnet
1/(111111111111111111111111115005050050505050505000555555555 ++++++++++++++++ 150) + 1/1/1/1/1//1//1/1/1//1//1//1//1////1///////1/11111 (2(2(2(2(2(2(2(2(2(2((2(2(2(2(222(2((2(2(2(2222( 000000000000000000000000000000000000000000000000000000000000000000000000 +++++++++++++++++++++++++++ 111111111111111111111111100000000000000000000000000000000000000000000000000000000000000000000 )   1/Rnet
R net                         15151515151515151515155151515151511515151511115151511515115555550 000 0 0 00000000000000000000000000 ΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩΩ

(iii) )iQGG WWKeKe rreaeaGGiQJ�oI�WKe�ammeWer. >�@

I   V/R
  6 / 150
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(ii) 6Kow��wiWK� cOear�worNiQJs�aQG�caOcuOaWioQs��a�possiEOe�pair� oI� coQGiWioQs
Ior� WKe� WemperaWure�aQG� OiJKW� iQWeQsiW\�wKicK�wiOO� cause� WKe� IaQ�wiOO� Wo� Ee
swiWcKeG�oQ. >�@

Temperature   30 oC
Light intensity   night (1)
Vout  R1/(R2 + R1) 6
  100/100 6 (1)
   6 V (1)

13 OR

*06�6��PK\sisiccs�P�P��P�PreOim������E19

(ii) 6Kow��wiWK� cOear�worNiQJs�aQG�caOcuOaWioQs��a�possiEOe ppaiairr� oIoI ccooQGiWioQs
Ior� WKe� WemperaWure�aQG� OiJKW� iQWeQsiW\�wKicK�wiOO� cauusese WWKeKe� IaQaQ wwiOO� WoWo� Ee
swiWcKeG�oQ. >�@

Temperature   30 oC
Light intensity   night (1)
Vout  R1/(R2 + R1) 6
  100/100 6 (1)
   6 V (1)

3 OR

 

302



*06�6��PK\sics�P��PreOim������E20

7Ke�WurEiQe�oI�a�K\Gro�eOecWric�power�sWaWioQ� is�EuiOW�EeOow�WKe�OeYeO�oI�a� OaNe�
as�sKowQ�EeOow.

7Ke�WurEiQe�is�roWaWeG�E\�WKe�ruQQiQJ�waWer.�,W�WKeQ�roWaWes�a�Jroup�oI�maJQeWs
arouQG� a� coiO� iQ� aQ� a.c.� JeQeraWor.� 7Ke� JeQeraWor� is� GesiJQeG� sucK� WKaW� WKe�
maJQeWs� wouOG� roWaWe� aW� a� coQsWaQW� speeG� JeQeraWiQJ� aQ� e.m.I� oI� �������9�
across�a�coiO.�7Ke�waWer�wouOG�Ee�GiscKarJeG�aW�a�coQsWaQW�speeG�oI����m�s�
iQWo�WKe�GowQsWream�riYer.�7Ke�mass�oI�waWer�passiQJ�WKrouJK�WKe�EOaGes�per�
secoQG� wouOG� Ee� coQWroOOeG� E\� aQ� auWomaWic� JaWe.
,I� a� curreQW� is� GrawQ� Irom� WKe� JeQeraWor� coiO�� WKere� wouOG� Ee� a� cOocNwise�
momeQW�opposiQJ�WKe�roWaWioQ�oI�WKe�WurEiQe.�7Ke�ruQQiQJ�waWer�wouOG�QeeG�Wo�
proGuce�aQ�aQWi�cOocNwise�momeQW�E\�KiWWiQJ�WKe�EOaGes�iQ�orGer�Wo�oYercome�
WKe� resisWiQJ�momeQW� aQG� Neep� WKe� EOaGes�moYiQJ� aW� WKe� reTuireG� coQsWaQW�
speeG�Wo�JeQeraWe�WKe�e.m.I.oI��������9.��,I����$�oI�curreQW�is�GrawQ�Irom�WKe�
JeQeraWor���������1m�oI�momeQW�wouOG�oppose�WKe�roWaWioQ�aQG����.��NJ�oI�
waWer�wouOG�Ee�QeeGeG�Wo�KiW�WKe�EOaGes�per�secoQG.�

7Ke�WaEOe�EeOow�sKows�WKe�GaWa�oI�0ouQW�$OuOu�K\GroeOecWric�power�sWaWioQ�

*eQeraWeG�
e.m.I.���9

&urreQW�
GrawQ�Irom�
JeQeraWor �

$

0omeQW�
reTuireG�Wo�
WurQ�WKe�

WurEiQe���1m

0ass�oI�waWer�
KiWWiQJ�WKe�EOaGes�
per�secoQG���NJ s��

6peeG�oI
GiscKarJeG�
waWer���ms��

������ �� ������ ���.�� ��

������ �� ������ ���.� ��

�.��m

7urEiQe�
EOaGes

:$7E5

����m

'RZQVWUHDP ULYHU

6Seed oI diVFKarJed Zater 10 P�V

*ate to Fontrol 
PaVV oI Zater

0oXnt AlXlX

/aNeAlXlX

7XrEine ZitK 
Jenerator

�����m

7Ke�WurEiQe�is�roWaWeG�E\�WKe�ruQQiQJ�waWer.�,W�WKeQ�roWaWes a JJroroupup ooI�I maJQeWs
arouQG� a� coiO� iQ� aQ� a.c.� JeQeraWor.� 7Ke� JeQeraWor� is� GesesiJiJQeQeGG suucKcK� WKaaWW� WKW e�
maJQeWs� wouOG� roWaWe� aW� a� coQsWaQW� speeG� JeQeraWiQQJJ aQaQ ee.mm.I ooII� �������������9�
across�a�coiO.�7Ke�waWer�wouOG�Ee�GiscKarJeG�aW�a�cocococooooooQsQsQsQsQsQQQQQQ WaWaWaWaaWaaaaaWaaaaaaaaaaaaaaaaaWWaaaWaaaaaaaaaaaaaaaaaQWQWQWQWQQWQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ sssspeeGeGGG ooooII�I�I����������m�s�
iQWo�WKe�GowQsWream�riYer.�7Ke�mass�oI�waWer�passssssssssssssssssssssssssssiiiQiQiQiQQiQiQiQQQQiQQQQiQiQiQiQiQiQQQQQQiQiQQQQQiQiQQQQQQQQiQiQiQiQQQQQQQQiQQQQQQiQQiQQiQQQQQQiQQQiQiQQQQQiQQQQQQQQQQQiiiQiQiiiiiiiiiiiiQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ WKWKWKWWWWKWKWKWKWKWKWKWKWKWKWKWKWKWWWKWKWKWWKKWKWKWKWKWWKWKWKWKWKWKWKWKWKWKWKWKKKWKWKWKKKKKWKKKWWKWWKKKWKKWKKWKWKKKKWKWKWKWKKWKKWKWKWKWKKWKWKWKWKWKWKKWKWKKKKKKWWKKKWKKKWKWKWKWWWKWWWKWKWKWWWWWWKWWWWWWWWKWWKKKKKKKKKKrrrorororororoorororororororororororororororororororrrrororrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrouJuJuJuuuuJu K�WKeeee�EOEOEOEOaGaGaGa es�per�
secoQG� wouOG� Ee� coQWroOOeG� E\�\�\�\\ aQaQaaQaQaaQaQaaQaQaQaQaQaQaQaQaQQaQQQaQaQaQaQaQaaQaaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQQaQaQaQaQaQaaaaQaQQaQaaaaaaaaQaQQaQQQQaQQaQQQaaaQaQQQaQaQaaQaQaaQQaQaaaQaQQaQaaaQaaaQaaaQaaaaaQaaQaQaQaaaaaaaaaQaQaaQaQaaaaQQaaaQQaQQQQQQaQQaQQQ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaauWuWuWuWuuuuuuu omooo aWic JJJJaWe.
,I� a� curreQW� is� GrawQ� Irom� WKe� JeQeraWor ccccoioiiiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiioioiiiiiiiiiiiiiiiOOOOOOOOOOOOOOOOOOOOOOOO�OOOOOOOO�OOOOOOOOOOOOOO�O� WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKKeKeKeKeKeKeKeKeKeKKeKeKeKeKeKeKeKeKeKeeeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKKeKeKeKeKeKeKeKKKKeKeKeKeKeKeKeKeeKeKKeKeKeKeKeKKKKeeKeKeKeKeKeKeKeKeKeKKeKeKeKeeKeKeeeeKeeeeKeeeeeKeeeKeeeKKeKeKeKeKKeKKeeeKKKeeeKKKeeeKKeKeKKKerererererererereererererererererererereeeerererererererererrererreeerererrerererrrrrrererererererrrerrrererrererrrererrerrrererrrrrerererereerererrrereereeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwoooooooououououououooooooououooooououoooooooooooooo OGOGOGOGOGGGGOOGOGG EEEEeeee aaa� cOcOcOc ococococNNNNwise�
momeQW�opposiQJ�WKe�roWaWioQ�oI�WKe�WurEiQe.�7Ke rrruQuQuQuQuQuQuQuQuQuQuuQuuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuuQuQuQuQuQQuQQuQuQuQuQuQuQuuuQQuQQQuQuuuQQuQuQuQuQuQuuuuuuQuQuQuQuuQuuuuuQuQuQQQuQuuQQQuuuQQQuQQQQQQQQQQQQQQQQQQQQuQQQQQQQQQQQiQiQiQiQiQiQiQQiQQiQiQiQQiiQiQiQiQiQiQiQiQiQQQQiQiQiQiQiQiQiQQQQQ QQQQQQQQJQQQQQQQ wwaWaWaa erererer�wouuuuOGOGOGOG QQQQeeG�Wo�
proGuce�aQ aQWi�cOocNwise�momeQW�E\�KiWWiQJ�WKe�EOaGes�iQ�oorGeGer�Woo ooYYercome�
WKe� resisWiQJ�momeQW� aQG� Neep� WKe� EOaGes�moYo iQJ aW� WKee� reTeTuireG� coQsWaQW�
speeG�Wo JeQeraWe�WKe�e.m.I.oI��������9.��,I����$�oIoI�curreQWW iis�s�GrawQ�Irom�WKe�
JeQeraWor���������1m�oI�momeQW�wouOG�opposee WWKeKe�roWaWioQ�aQG����.��NJ�oI�
waWer�wouOG�Ee�QeeGeG�Wo�KiW�WKe�EOaaGees�per�sesecocoQGQG.�.

7Ke�WaEOe�EeOow�sKows�WKe�GaWa�oI�0ouQW�$OuOu�K\GroeOecWric�power�sWaWioQ�
&urreQW 0omeQW 0 I W 6 G I

�.��m

7u7urEiQe�
EOE aGes

:::$:$7E7E55

H'RZZQVWUHHHDPDP ULYHUULULYYYHULL U
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(a) $ssumiQJ�WKaW�waWer�KiWs�oQe�EOaGe�aW�a�Wime�aW�a�perpeQGicuOar�GisWaQce�oI��.�
m�Irom�WKe WKe�axOe�as�sKowQ�EeOow��esWimaWe� WKe�Iorce� iW�musW�exerW�oQ� WKe
EOaGe�wKeQ�a�curreQW�oI����$�is�GrawQ�Irom�WKe�JeQeraWor. >�@

Moment   F x d 
17160   F x 1.5 m (1)

F   11440 N (1)

(b) ExpOaiQ�wK\� “If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine”? >�@
According to Lenz’s Law, induced current must oppose the change
causing it (1). Hence a resisting moment or force is produced by the
induced current (1).

(c) &aOcuOaWe WKe�amouQW�oI�eQerJ\�per� secoQG�aYaiOaEOe� Wo� WKe�JeQeraWor�wKeQ
����NJ�oI�waWer�IOows�WKrouJK�WKe�WurEiQe�per�secoQG. >�@

Loss in Ep   mgh
  500 x 10 x 300
  1 500 000 - (1)

Gain in Ek   òmv2

  ò x 500 x 102

  25�000 - (unused energy)             (1)
Energy available   1 500 000 – 25 000   1 475 000 -    (1)

(d) EsWimaWe� WKe�curreQW� WKaW� IOows� iQ� WKe�JeQeraWor�wKeQ�����NJ�oI�waWer� IOows
WKrouJK�WKe�WurEiQe�per�secoQG. >�@

P   V ,
E x t    V ,

1 475 000 x 1   50 000 x ,  (1)
,   29.5 A (1)

(e) ExpOaiQ� ErieIO\ wK\� WKe� acWuaO� curreQW� IOowiQJ� sKouOG� Ee� Oess� WKaQ� \our
esWimaWeG� YaOue� iQ� �G�� wKeQ� ���� NJ� oI� waWer� IOows� WKrouJK� WKe� WurEiQe� per
secoQG. >�@
Some work needs to be done to overcome friction in the axle of the
turbine. The energy used in this way is converted to heat in the axle.

END OF PAPER 2

EOaGe�wKeQ�a�curreQW�oI����$�is�GrawQ�Irom�WKe�JeQeraWor. >�
Moment   F x d

17160   F x 1.5 m (1)
F   11440 N (1)

(b) ExpOaiQ�wK\� “If a current is drawn from the generator ccoioil,l, ttheherere wwould be a
clockwise moment opposing the rotation of the turbinee”?”? >�
According to Lenz’s Law, induced current mususususususususususususssssuuu t ttttttttttttttt opopopopopopooooooooooooooooooooopppppppppppppppppopopppppopopopopopopopopoppp se tttttttttttttheheheheheheheheheheheehehe ccccccccccccchhhhahahahahahahhhhh nge
causing it (1). Hence a resisting moment or r r fofofofofofofofofofofofofofofofofofooffofofoofooofofofofofoffofofoooofofofofofofoofoofoofofofofoooooooooofofofofoofofofooooooofoofoooofofofooffoffff rcrcrcrcrcrrrcrcrcrcrcrcrcccccrcrcrcrrcrcccccrcrcrcrcrcrcccccrccrcccccccccrcrccrcccccrcrcrcrcrcrcrcrcrcrcrcrcrccrcrcrcrcccrcccrcccrcrccrccrcrcrcrcccrccrcccrrrccccrrrrrrcrcrrrrrcrrccrrrrcrcccrrrrrcrrcceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee e ee e e eeeeeeeeee eeeeeeeee eeeeeeeeeee iisissisisisisisisisisisissisisisisisiisisiissssisssssissssssssssssss pprodududududududududududududuuced by the
induced current (1).

(c) &aOcuOaWe WKe�amouQW�oI�eQerJ\�per� secoQQGGGGG aYaYaYaYaaaYaYaYaYaYaYaYaYaYYYYYaYaYaYYaYaYaYaYaYYYaYaaYYYaYaYaYaYaYaYaYYYaYaYYaYaYaaYaaaYYaYaYaYaYaYaYaaYaYaYaYYaaaaYaYaaYYaYaYYYaaaaYaYaaaaaaYaYaYaaaaaaYaaaYaYaYaYaYaYaaaYaYaaaaYaYaaaYaaYaYaYaYaYaaaaYYYaaaaYaYaaYYYYaaYYYaaaYYaYaiaaaaiiaaaiiaiiaiaaiaiiaiiiaaiiiaiiaaaiaiaiaiaiaiaiaiaiaiaiaiaiaaiaiaaaiaaaaiaaaaaiaaaaaiaaaiaaaaiaaaaiaiaiaaaiaaaaaaaaaaaiaaaaaaa aaOaOaOaOaOaOaOaaaaOaaaaaOaOaaOaaOaaOaOaaaOaaOaOOOOaOaaaaaOaaaaaaOaaaaaOaaaaOaOaOaOaOaOaOaaaOaaaaaOaaOaaaaaaaaaaOaaaaaaaaaaaaaaOaOaaaOaaOOOaaaaOaaaOOaaOaOOOaaaaaaaaaaaaaaaaaaaaaEOEOEEEEOEOEOEOEOEOEEEOOEEEOEEEEOEOOOOEEOEOEOEOEOOEOEEOOOOEOEOEOOOOOEOEEEEEOEOEOEOEOEOEEEEEEOEOEOEOEEEEOEOEOEOEEEEOEOEEEEEEEOEEEEEEEEEEEEEEEEOEEEOEOEEEEEOEEEEEEEOEOEEOEEEEOEOEOEEEOEOOOOOOEEOEEE eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee WWWWWoWWoWoWoWWWoWoWoWoWWWoWoWoWoWoWoWoWoWoWoooWoWWoWWWWWWoWoWoooWoWoWWWooWoWoWoWoWWooWWWWoWWWWWWWWWWWWWWWWWWWooWWWWWooWWWWWWoWoWoWWWoWoWooWooWWoWooo WWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKKKKKK JJJJeQeQeQeQererereraWaWaWaWorororor�wKeQ
����NJ�oI�waWer�IOows�WKrouJK�WKe�WurEiQe�per�secococococccococoooooooooocococoooooooooococococoooococooooocoooooocooococoooooooooooooooooooooooooooooooooQGQGQGQGQGQGQGQGQGQGQGQGQQGQGQGQGGQGQGGQGQGQGQGQGQGQGQGQGQGQGQGQGGQGQGQGGQGGQGQGQGQGQGQGQGQGQGQGQQGQGQGQGQGQGQGQGQGQGQGQQQQGQGQQQQGQQGQQGQQQQGQQQQGQGQGQGQGQQQQQQQQQQGQGQQGQQGQGGQQQGQQGGQGGGGGGQGGGGGGGGGGGG................. >�

Loss in Ep   mgh
  500 x xxxxxxxx xxx xxxxxxxxxxxxxxxxxxxxxx 101011010101011010101110101110000101111111 xxxxxxxxxxxxxxxxxxxx 333333333333333333333300000000000000000000000000000000000000000000000000000
  1 5050500505000505050505005050050505050050500500555555 0 000000 00000000000000000000 00000000000 0 0000000000000000000000 ----------------- (((((1((((((((((( )

Gain in Ek   òmmmmmmmmmmmmmmmmmmmmmmmmmmmvv222222222222222222222222

  ò x 5050505050505050550550505055505505505050550500000 00000000000000000000 x 102222222222222222222

  2525252525252525252525252525252525225222522525225225225555�0�������� 000000000000 ------------------------------- ((((((((((((((((((((((((ununununnnnnnnunnunnnnununununununnnununnunususususususususususuususuususuuuuusuusususussedeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeneneneneneneenenenenenenenenennenneneneenenenennnnnnnn rgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrggrrgrrggrrggrggggy)y)y)y)y)y)y)y)y)y)y)y)y)y)y)y)y)yy)y)y)y)y)y))y))))y)y)y)y)yy)y)))yy              (1)
Energyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy aaaaaaaaaaaaaaaaaaaaaaaaaaaaaavavvvvv ilabbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbleeeeeeeeeeeeeeeeeeeeeeeeee                       11 5050505055055050505050505050505550555555550000 0000000000000000000000 0000000000000000000000000000000000000000 00000000000000000000000000 – 25 00000000000000000000000000000000000000000000000000000000000000000000000000000000                         1111111111111111111111111 4444444444444444444444447577777777777777777  000 -   (1)

(d) EsWimaWe� WKe�curreQW� WKaW� IOowows�s iQQ WWKeKe JJeQeQere aWor�wKeQ�����NJ�oI�waWer� IOows
WKrouJK�WKe�WurEiQe�per�secocoQGQG. >�

PPPPPPPPPPPPPPPPPPPPPPPPPPPPP   V VVVVVVVVVVVVVVVVVVV ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
EEEEEEEEEEEEEEEEEEEEEEEEEEEE x xxxxxxxxxxxxxxxxx t   VVVVVVVVVVVVVVVVVVVVVVVVVVVV ,,,,,,

1 4747444747474747474747474747474747447474747474747474747747474 5 555555555 5555555555 5555 5 00000000000000000000000000000000000000000000000000000 x xxxx xx xxxxxxxxxxxxx xxxxxxxxxxxx 111111111111   50 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 xxxxxxxxxxxxxxxxxxxxxxxxx ,,,,,,,,,,,,, (1)
,   299999999999999999999999999999999.5.5.5.5.555555.5.5.555555.5.5.5.55.5.5555.5.5.5.5.5..5.5555.55 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (1)

(e) ExpOaiQ�Q ErErieeIOIO\\ wKwK\�\� WKWKe acWuaO� curreQW� IOowiQJ� sKouOG� Ee� Oess� WKaQ� \our
esWimaaWeWeGG YaYaOuOue�e� iQiQ ��G�� wKeQ� ���� NJ� oI� waWer� IOows� WKrouJK� WKe� WurEiQe� per
secoQGG. >�
Some wwwwwwwwwwwwwwwwwwwwworororororrororororrororororororororrorrorororororororoororroooo k kkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk nennnnnnnnnnnnnnnnnnnnnn eds to be done to overcome friction in the axle of the
turbine. TTTTTTTTTTTTTTTTTTThhehhhh  energy used in this way is converted to heat in the axle.
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1 $�micromeWer screw�JauJe�is�useG�Wo�measure�WKe�GiameWer�oI�a�sWeeO�EaOO.�$�sWuGeQW�WaNes�aQ�
iQiWiaO�]ero�error�reaGiQJ�aQG�WKeQ�a�reaGiQJ�oI�WKe�GiameWer�oI�WKe�sWeeO�EaOO�as�sKowQ�EeOow.

:KaW�is�WKe�acWuaO�GiameWer�oI�WKe�sWeeO�EaOO"

A 5.48 mm B 5.94 mm C 5.98 mm D 6.04 mm

2 7Ke�JrapKs�EeOow�sKow�Kow�WKe�GispOacemeQW��s� oI�aQ�oEMecW�cKaQJes�wiWK�Wime��W.

:KicK�JrapK�s��sKow�s� WKe�distance travelled by WKe�oEMecW�iQcreasiQJ�aW�a�GecreasiQJ�raWe"

A JrapK�%�oQO\
B JrapK�%�aQG�&�oQO\
C JrapK�$�aQG�&�oQO\
D aOO�oI�WKe�aEoYe

3 $�car�GriYer�immeGiaWeO\�sWeppeG�oQ�WKe�EraNes�wKeQ�Ke�saw�a�caW�GasKiQJ�across�WKe�roaG.

7Ke�car�GeceOeraWeG�aW�a�coQsWaQW�raWe�oI����m�s�.�7Ke�car�IiQaOO\�came�Wo�a�sWop�aIWer�iW�WraYeOOeG�
Ior����m.

:KaW�is�WKe�speeG�oI�WKe�car�wKeQ�WKe�GriYer�sWeppeG�oQ�WKe�EraNes"

A 3.0 m/s B 21 m/s C 22 m/s D 30 m/s

�

���

�

�

]ero�error�reaGiQJ reaGiQJ�oI�GiameWer�oI�sWeeO EaOO

JrapK�A JrapK�B JrapK�C

s�m s�m s�m

W�s W�s

W�s
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4 $�paracKuWisW�oI�mass����NJ�is�IaOOiQJ�WKrouJK�air�wKeQ�Ke�opeQs�Kis�paracKuWe.�$IWer�WKe�paracKuWe�
opeQs��WKe�iQiWiaO�GeceOeraWioQ�oI�WKe�paracKuWisW�is����m�s�.

7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�J�is����1�NJ.

:KaW�is�WKe�iQiWiaO�air�resisWaQce�acWiQJ�oQ�WKe�paracKuWisW�aIWer�WKe�paracKuWe�opeQs"

A 700 N B 1400 N C 2100 N D 2400 N

5 Which of the following statement(s) about an object moving in a straight line through air is correct?

I When it moves at a steady speed, the air resistance acting on it is zero.
II When it moves at a steady speed, the resultant force acting on it is zero.
III When it moves, there is a resultant force acting on it.

A II oQO\

B I aQG�III oQO\

C II aQG III oQO\

D I� II aQG�III

6 ,Q� aQ� experimeQW� Wo� GeWermiQe� WKe� GeQsiW\� oI� suEsWaQce� =�� WKe�mass� aQG� YoOume� oI� GiIIereQW�
sampOes�oI�=�are�measureG.

:KicK�oI�WKe�IoOOowiQJ�JrapKs�sKows�WKe�correcW�reOaWioQsKip�EeWweeQ�WKe�mass�aQG�YoOume�oI�="

A B

C D

mass

YoOume

mass

YoOume

mass

YoOume

mass

YoOume
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7 $�EoWWOe�IuOO�oI�waWer�Kas�a�mass�oI����J.�:KeQ�WKe�same�EoWWOe�is�IiOOeG�up�wiWK�aQoWKer uQNQowQ�
OiTuiG�<��WKe�WoWaO mass�is�����J.�

,I�WKe�mass�oI�WKe�empW\�EoWWOe�is����J aQG�GeQsiW\�oI�waWer�is��.� J�cm�� wKaW�is WKe�GeQsiW\�oI�<"

A 7.8 g/cm3 B 8.2 g/cm3 C 13.0 g/cm3 D 20.5 g/cm3

8 7Kree� Iorces�are�appOieG� Wo�a� recWaQJuOar�carGEoarG�oI�si]e��.��cm�E\��.��cm�as�sKowQ. 7Ke�
carGEoarG�is�piYoWeG�aW�WKe�ceQWre�2.

:KaW�is�WKe�si]e�oI�Iorce�)�sucK�WKaW�WKe�carGEoarG�Goes�QoW�roWaWe�aEouW�piYoW�2"

A 3.75 N B 5.00 N C 6.25 N D 10.0 N

9 7Ke�GiaJram�EeOow�sKows�a�uQiIorm�wooGeQ�pOaQN wiWK�a� OeQJWK�oI�����cm.�7Ke�mass�oI� WKe�
wooGeQ�pOaQN�is�����J.

,I�WKe�pOaQN�is�piYoWeG�aW�WKe����cm�marN��wKicK�oI�WKe�IoOOowiQJ�mass�sKouOG�Ee�useG�Wo�EaOaQce�
WKe�pOaQN"

A mass�oI����J�pOaceG�aW�����cm�marN
B mass�oI�����J�pOaceG�aW�WKe����cm�marN
C mass�oI�����J�pOaceG�aW�WKe����cm�marN
D mass�oI�����J�pOaceG�aW�WKe����cm�marN

�.��cm

�.��1

)

�.��1

�.��cm

2

��cm���cm����cm
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10 The diagram shows a tall cylinder containing some water. A syringe is used to prevent the water 
from spurting out from the outlet at the bottom of the cylinder. The height of the water above the 
outlet is 2.5 m. The density of water is 1000 kg/m3 and the cross-sectional area of the piston of 
the syringe is 2.0 x 10-3 m2.

What is the minimum force F that must be applied to the piston of the syringe to prevent it from 
moving outwards?

A 1.25 N B 8.0 N C 50 N D 12500 kN

11 $�Gam�across�a�OaNe�is�GiYiGeG�iQWo�Wwo�secWioQs�E\�a�rocN.�6ecWioQ�P oI�WKe�Gam is�OoQJer�WKaQ�
secWioQ�4�EuW�WKe�Wwo�secWioQs�are�oWKerwise�iGeQWicaO.�7Ke�waWer� iQ�WKe� OaNe�E\�WKe�Gam�is�WKe�
same�GepWK�eYer\wKere.�7Ke�GiaJram�sKows�a�Yiew�Irom�aEoYe�oI�WKe�OaNe�aQG�WKe�Gam.

7Ke�waWer�exerWs�a�WoWaO�Iorce�oQ�eacK�secWioQ�oI�WKe�Gam�aQG�aQ�aYeraJe�pressure�oQ�eacK�secWioQ�
oI�WKe�Gam.

:KicK�sWaWemeQW�is�correcW"

A 7Ke�aYeraJe waWer pressure�oQ�P�eTuaOs�WKe�aYeraJe�waWer�pressure�oQ�4.
B 7Ke�aYeraJe�waWer pressure�oQ�P�is�Oess�WKaQ�WKe�aYeraJe�waWer pressure�oQ�4.
C 7Ke�WoWaO�Iorce�oQ�P�eTuaOs�WKe�WoWaO�Iorce�oQ�4.
D 7Ke�WoWaO�Iorce�oQ�P�is�Oess�WKaQ�WKe�WoWaO�Iorce�oQ�4.

area� ��.��x����� m��.��m

)s\riQJe

ouWOeW

waWer

rocN

secWioQ�P�oI�Gam

waWer�iQ�
OaNe

secWioQ�4�oI�Gam
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12 7Ke�GiaJram�sKows�a�simpOe�mercur\�EaromeWer�aOoQJsiGe�a�mercur\�maQomeWer.�

7Ke�maQomeWer�coQWaiQs�some�WrappeG�Jas.

:KaW�is�WKe�pressure�oI�WKe�WrappeG�Jas"

A 10 cmHg B 50 cmHg C 66 cmHg D 86 cmHg

13 $�EaOO�is�GroppeG�oQ�Wo�a�KarG�surIace�aQG�EouQces.�,W�Goes�QoW�EouQce�aOO�WKe�wa\�EacN�Wo�wKere�
iW�sWarWeG.

:KicK�sWaWemeQW�accouQWs�Ior�WKis"

A EQerJ\�was�GesWro\eG�as�WKe�EaOO�KiW�WKe�JrouQG.
B EQerJ\�was�GesWro\eG�as�WKe�EaOO�WraYeOOeG�WKrouJK�WKe�air.
C 7Ke�WKermaO�eQerJ\�oI�WKe�EaOO�aQG�iWs�surrouQGiQJs�KaYe iQcreaseG.
D 7Ke�cKemicaO�poWeQWiaO�eQerJ\�aQG�eOasWic�poWeQWiaO�eQerJ\�oI�WKe�EaOO�KaYe�iQcreaseG.

Yacuum

WrappeG�
Jas

���cm
mercur\

cm
��

��

��

��

��

��

��

��

��

EaromeWer maQomeWer

KarG�surIace

EaOO�EouQces�
Wo�Kere

EaOO�GroppeG�
Irom�Kere

311



7

14 7wo�Iarmers�use�aQ�eOecWricaOO\�powereG eOeYaWor�Wo�OiIW�EaOes�oI�Ka\.�$OO�WKe�EaOes�oI�Ka\�KaYe�WKe�
same�mass.

$s�suQseW�approacKes��WKe\�Gecrease�WKe�speeG�oI�WKe�eOeYaWor�so�WKaW�Oess�EaOes�are�OiIWeG�up�iQ�
a�JiYeQ�Wime.

+ow�Goes�WKis�aIIecW�WKe�worN�GoQe�iQ�OiIWiQJ�eacK�EaOe�aQG�WKe�useIuO�ouWpuW�power�oI�WKe�eOeYaWor"

worN�GoQe�iQ�OiIWiQJ�
eacK�EaOe

useIuO�ouWpuW�power�oI�WKe�
eOeYaWor

A Gecreases iQcreases

B Gecreases Gecreases

C Qo�cKaQJe iQcreases

D Qo�cKaQJe Gecreases

15 $ Eox�wiWK�mass�oI��.� NJ is�pusKeG WKrouJK�a�GisWaQce�oI ���m�aOoQJ�a�Kori]oQWaO�surIace�E\�a
uQiIorm Iorce�oI����1.�7Ke�IricWioQaO�Iorce�opposiQJ�WKe�moWioQ�is��.��1.

+ow�mucK�oI�WKe�worN�GoQe�is�coQYerWeG�iQWo�WKermaO�eQerJ\�aQG�NiQeWic�eQerJ\"

WKermaO�eQerJ\���- NiQeWic�eQerJ\���-

A �� ���

B ��� ���

C �� ���

D ��� ���

EaOe�oI�Ka\

eOeYaWor

���1

�.��1
�.��NJ

Kori]oQWaO�surIace
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16 :KeQ�a�Jas�is�rapiGO\�compresseG�Wo�a�smaOOer�YoOume��iWs�WemperaWure�iQcreases.

:KaW�KappeQs�Wo�WKe�Jas�moOecuOes"

A 7Ke\�moYe�cOoser�WoJeWKer aQG�WKeir�aYeraJe�speeG�Gecreases.
B 7Ke\�moYe�cOoser�WoJeWKer�aQG�WKeir�aYeraJe�speeG�iQcreases.
C 7Ke\�Gecrease�iQ�si]e aQG�WKeir�aYeraJe�speeG�remaiQs�uQcKaQJeG.
D 7Ke\�Gecrease�iQ�si]e aQG�WKeir�aYeraJe�speeG�iQcreases.

17 9er\�smaOO�poOOeQ�JraiQs�are�suspeQGeG�iQ�a�EeaNer�oI�waWer.�$�EriJKW�OiJKW�sKiQes�Irom�WKe�siGe as�
sKowQ�iQ�WKe�GiaJram.

6maOO��EriJKW�GoWs�oI� OiJKW�are�seeQ�WKrouJK�a�microscope.�7Ke�GoWs�moYe� iQ� rapiGO\�cKaQJiQJ��
raQGom�GirecWioQs.

:KaW�are�WKe�EriJKW�GoWs"

A poOOeQ�JraiQs�EeiQJ�KiW�E\�oWKer�poOOeQ�JraiQs
B poOOeQ�JraiQs�EeiQJ�KiW�E\�waWer�moOecuOes
C waWer�moOecuOes�EeiQJ�KiW�E\�oWKer�waWer�moOecuOes
D waWer�moOecuOes�EeiQJ�KiW�E\�poOOeQ�JraiQs

18 :KicK oI�WKe�IoOOowiQJ oEMecWs JaiQ�KeaW�E\�raGiaWioQ oQO\"

A aQ�ice�cuEe�aW����&��iQ�air�
B a�car�wiWK�EOacN�meWaO�surIaces�aW�����&��iQ�air�uQGer�WKe�suQ
C a�meWaO�EaOO�wiWK�wKiWe�surIace�aW�����&� iQ�waWer�aW�����&
D a�sKiQ\�meWaO�saWeOOiWe�aW�����&��iQ�space��IaciQJ�WKe�suQ

OiJKW

poOOeQ�JraiQs�
iQ�waWer

microscope

e\e

313



9

19 $�sWuGeQW�wisKes�Wo�cKecN�WKe�upper�aQG�WKe�Oower�IixeG�poiQWs�oQ�a�&eOsius�scaOe�WKermomeWer.

6Ke�Kas�Iour�EreaNers�P��4��5�aQG�6.

%eaNer�P�coQWaiQs�a�mixWure�oI�ice�aQG�saOW.
%eaNer�4�coQWaiQs�a�mixWure�oI�ice�aQG�waWer.
%eaNer�5�coQWaiQs�EoiOiQJ�saOW�soOuWioQ.
%eaNer�6�coQWaiQs�EoiOiQJ�waWer.

:KicK�Wwo�EeaNers�sKouOG�sKe�use�Wo�cKecN�WKe�IixeG�poiQWs"

A P and R B P and S C Q and R D Q and S

20 7Ke�OeQJWK�oI�mercur\�iQ�WKe�Eore�oI�a�WKermomeWer�is��.��cm�aW���&�aQG���.��cm�aW����&.

:KaW�is�WKe�OeQJWK�oI�WKe�mercur\�iQ�WKe�Eore�wKeQ�WKe�WemperaWure�is�����&"

A 3.3 cm B 4.5 cm C 8.3 cm D 9.5 cm

21 7Ke�same�TuaQWiW\�oI�WKermaO�eQerJ\� is�suppOieG�Wo�Wwo�soOiG�oEMecWs�:�aQG�;.�7Ke�iQcrease�iQ�
WemperaWure�oI�oEMecW�:�is�smaOOer�WKaQ�WKe iQcrease�iQ WemperaWure�oI�oEMecW�;.

:KicK�sWaWemeQW�expOaiQs�WKis"

A :�Kas�a�KiJKer�meOWiQJ�poiQW�WKaQ�;.
B :�Kas�a�KiJKer�GeQsiW\�WKaQ�;.
C :�Kas�a�KiJKer�KeaW�capaciW\�WKaQ�;.
D :�is�a�EeWWer�WKermaO�coQGucWor�WKaQ�;.

22 :KaW�KappeQs�Wo�WKe�speeG��IreTueQc\�aQG�waYeOeQJWK�oI�a�waWer�waYe�as�WKe�GepWK�oI�WKe�waWer�
iQcreases"

speeG IreTueQc\ waYeOeQJWK

A iQcreases iQcreases iQcreases

B iQcreases remaiQs�coQsWaQW iQcreases

C Gecreases iQcreases remaiQs�coQsWaQW

D Gecreases remaiQs�coQsWaQW Gecreases

������������������������������������������������������������������������������������&

314



10

23 7Ke�GiaJram�EeOow�sKows�a�waYe�represeQWeG�oQ�a�GispOacemeQW�GisWaQce�JrapK. 7Ke�speeG�oI�
WKe�waYe�is����m�s.

:KicK�oI�WKe�IoOOowiQJ�iQIormaWioQ�is�correcW�aEouW�iWs�ampOiWuGe�aQG�IreTueQc\"

ampOiWuGe IreTueQc\

A �.� cm ���+]

B �.� cm ���+]

C �.� cm ���+]

D �.� cm ���+]

24 7Ke�GiaJram�EeOow�sKows�WKe�pOaQe�Yiew�oI�aQ�oEMecW�2�pOaceG�iQ�IroQW�oI�a�pOaQe�mirror.

:KicK�oQe�oI�WKe�reIOecWeG�ra\s�oI�OiJKW�appears�Wo�come�Irom�WKe�imaJe�oI�2"

GispOacemeQW ��cm

GisWaQce���m

�
�

��
��
��
�

�.� �.� �.� �.� �.� �.� �.��.� �.��.�

D
CBA 2
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25 $�ra\�oI�OiJKW�eQWers�a�JOass�prism�perpeQGicuOarO\�Wo�WKe�surIace�P4�aQG�WraYeOs�aOoQJ�WKe�paWK�as�
sKowQ�EeOow.

:KaW�is�WKe�speeG�oI�OiJKW�iQ�JOass"

A 1.93 x 108 m/s B 2.00 x 108 m/s C 2.05 x 108 m/s D 2.14 x 108 m/s

26 $�peEEOe�is�GroppeG�iQWo�a�sWiOO�waWer�so�WKaW�circuOar�waYeIroQWs�are�seeQ�Wo�WraYeO�ouWwarGs�wiWK�
a�speeG�v.

,I�WKe�waYeOeQJWK�is�λ� wKaW�is�WKe�Wime�WaNeQ�Ior�WKe�GisWurEaQce�aW�P Wo�reacK�4"

A λ / (2v) B λ / v C 3λ / (2v) D 2 λ / v

27 $Q�iQIrareG�raGiaWioQ�is�emiWWeG�aW��.��x����� +].�

:KaW�is�iWs�waYeOeQJWK�aQG�perioG�oI�osciOOaWioQ"

waYeOeQJWK ��m perioG ��s

A �.���x����� �.���x����

B �.���x����� �.���x������

C �.���x���� �.���x����

D �.���x���� �.���x������

P

45

JOass�
prism

���

��

P 4
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28 7Ke�GiaJram�EeOow�represeQWs�WKe�posiWioQ�oI�WKe�air�moOecuOes�iQ�a�souQG�waYe.�7Ke�waYeOeQJWK�
oI�WKis�waYe�is��.� cm.�

:KicK�GisWaQce�represeQWs��.� cm"

29 :K\�are�KumaQs�QoW�aEOe�Wo�Kear�uOWrasouQG"

A 7Ke�ampOiWuGe�is�Woo�KiJK.
B 7Ke�IreTueQc\�is�Woo�KiJK.
C 7Ke�speeG�is�Woo�KiJK.
D 7Ke�waYeOeQJWK�is�Woo�OoQJ.

30 ;��<��=�aQG�P�are�OiJKW�iQsuOaWeG�EaOOs�suspeQGeG�oQ�sWriQJs.�:KeQ�WKe\�are�ErouJKW�Qear�eacK�
oWKer��WKe\ EeKaYe�as�IoOOows�

;�repeOs�<�
;�aWWracWs�=�aQG�
=�repeOs�P.

7Ke�eOecWric�IieOG�oI�P�is�JiYeQ�iQ�WKe�GiaJram�EeOow.

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�musW�Ee�Wrue"

A <�musW�Ee�posiWiYeO\�cKarJeG.
B <�ma\�Ee�posiWiYeO\�cKarJeG�or�QeuWraO.
C <�ma\�Ee�QeuWraO�or�QeJaWiYeO\�cKarJeG.
D <�musW�Ee�QeJaWiYeO\�cKarJeG.

air�moOecuOeA

B

C

D

P
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31 $�spoWOiJKW�OaEeOOeG�����9������:�is�coQQecWeG�Wo�a�����9�suppO\.�7Ke�spoWOiJKW�sKiQes�aW�QormaO�
EriJKWQess�Ior���Kours.

:KaW�is�WKe�si]e�oI�WKe�cKarJe�WKaW�passes�WKrouJK�WKe�spoWOiJKW�iQ�WKis�Wime"

A 6.25 C B 375 C C 5 184 C D 22 500 C

32 7Ke�IoOOowiQJ�GiaJram�sKows�parW�oI�a�compOeWe�circuiW.

:KaW�is�WKe�curreQW�WKrouJK�WKe����Ω resisWor"

A 1.11 A B 1.39 A C 2.22 A D 2.78 A

33 7Ke�GiaJram�sKows�parW�oI�a�circuiW�useG�Wo�swiWcK�sWreeW�Oamps�oQ�aQG�oII�auWomaWicaOO\.�

:KicK�row�sKows�WKe�eIIecW�oQ�WKe�resisWaQce�oI� WKe� OiJKW�GepeQGeQW�resisWor��/'5��aQG�oQ�WKe�
poWeQWiaO�GiIIereQce��p.G.��across�iW as�iW�JeWs�EriJKWer"

resisWaQce�oI�/'5 p.G.�across�/'5

A Gecreases Gecreases

B Gecreases iQcreases

C iQcreases Gecreases

D iQcreases iQcreases

�� Ω

�� Ω

�� Ω

�� Ω

�.��$

�

/'5
�

poWeQWiaO�
GiIIereQce
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34 $�����9�eOecWricaO�appOiaQce�is�useG�Ior�����Kours.�7Ke�curreQW�iQ�WKe�appOiaQce�is��.��$.

,I�oQe uQiW�oI�eOecWriciW\�cosWs���.����wKaW�is�WKe�cosW�oI�usiQJ�WKis�eOecWricaO�appOiaQce"

A $10.56 B $34.32 C $68.64 D $286.00

35 7Ke�GiaJram�EeOow�sKows�a�KeaWer�+� marked “���9�����:” coQQecWeG�iQ�paraOOeO�Wo aQoWKer�KeaWer�
+� marNeG “���9����:”. %oWK�KeaWers�are�coQQecWeG�Wo�a��.��9�suppO\.

,I�P� aQG�P� are�WKe�powers�GissipaWeG�iQ�KeaWers�+� aQG�+� respecWiYeO\��wKicK�oI�WKe�IoOOowiQJ�is�
correcW"

P� ��: P� ��:

A ��.� �.��

B �� ��

C �� ��.�

D �� ��

36 $�piece�oI�sWeeO�caQ�Ee�maJQeWiseG�E\�sWroNiQJ�iW�wiWK�a�maJQeW.

:KeQ�WKe�maJQeW�is�moYeG�iQ�WKe�GirecWioQ�sKowQ��wKicK�poOes�are�proGuceG�aW�;�aQG�aW�<"

poOe�aW�; poOe�aW�<

A souWK souWK

B souWK QorWK�

C QorWK souWK

D QorWK QorWK�

��.��9

+�

+�

; <
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37 A current I is flowing in a coil of wire in the direction shown.

:KicK�oI�WKe�IoOOowiQJ�JiYes�WKe�correcW�GirecWioQ�oI�WKe�maJQeWic�IieOG�aW�poiQW�P"

A ouW�oI�WKe�pOaQe�oI�WKe�paper
B iQWo�WKe�pOaQe�oI�WKe�paper
C Wo�WKe�riJKW�
D Wo�WKe�OeIW

38 $Q�eOecWroQ�Eeam�passes�WKrouJK�a�pair�oI�eOecWromaJQeWs ; aQG�< as�sKowQ�EeOow.

,Q�wKicK�GirecWioQ�wiOO�WKe�eOecWroQ�Eeam�Ee�GeIOecWeG"

A WowarGs�;
B WowarGs�<
C iQWo�WKe�paper
D ouW�oI�WKe�paper

P

,
coiO�oI�
wire

eOecWroQ�Eeam

;

<

curreQW
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39 $�simpOe�a.c.�JeQeraWor�proGuces�a�YoOWaJe�WKaW�Yaries�wiWK�Wime�as�sKowQ.

6ome�aGMusWmeQWs�are�maGe�Wo�WKe�a.c.�JeQeraWor�Wo�proGuce�WKe�IoOOowiQJ�JrapK.

:KaW are�WKe�aGMusWmeQWs�maGe"

QumEer�oI�WurQs�oI�WKe�coiO speeG�oI�roWaWioQ

A remaiQs�coQsWaQW GouEOeG

B GouEOeG GouEOeG

C remaiQs�coQsWaQW KaOYeG

D GouEOeG KaOYeG

40 $� Goor� EeOO� is� GesiJQeG� Wo� operaWe� wKeQ� coQQecWeG� Wo� a� ��� 9� suppO\.�:KeQ� coQQecWeG� Wo� a�
WraQsIormer�WKe�curreQW�iQ�WKe�Goor�EeOO�is��.��$�aQG�iW�operaWes�QormaOO\.

7Ke�WraQsIormer�is�coQQecWeG�Wo�WKe�����9�maiQs�suppO\�aQG�iW�Kas�aQ�eIIicieQc\�oI����.

:KaW�curreQW�is�GrawQ�Irom�WKe�maiQs�suppO\"

A 0.075 A B 0.083 A C 27 A D 30 A

- End of Paper –

YoOWaJe���9

Wime���s

YoOWaJe���9

Wime���s
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1ame����BBBBBBBBBBBBBBBBBBBBBBBBBBBB�� ��������������������������������������������&Oass��BBBBBBBB��

Section B >30 marks@
$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ.

$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Q11.

9 )iJ.� �.� sKows� a� OiJKW� sKuWWOecocN� WKaW� is� useG� Ior� pOa\iQJ� EaGmiQWoQ.� ,Q� aQ� experimeQW�
usiQJ�eOecWroQic�apparaWus��a�sKuWWOecocN�is�reOeaseG�Irom�resW�aQG�WKe�GisWaQce�G IaOOeQ�is�
measureG�aW�GiIIereQW�Wimes�W.

)iJ.��.��sKows�WKe�resuOWs�oEWaiQeG�wKeQ�WKe�sKuWWOecocN�is�GroppeG�Irom�a�KeiJKW�oI�a�Iew�
meWres.

(a) 2Q�)iJ.��.���Graw�aQG�OaEeO�WKe�Iorces�acWiQJ�oQ�WKe�IaOOiQJ�sKuWWOecocN. >�@

W���s G���m

� �

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

�.�� �.��

Fig. 9.1

Fig. 9.2
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(b) ExpOaiQ� Kow� WKe� GaWa� iQ�)iJ.� �.�� Ior� WKe� OiJKW� sKuWWOecocN� suJJesW� WKaW� WKe� speeG� is�
iQcreasiQJ�aW�W� ��.���s.

.........................................................................................................................................

.........................................................................................................................................

................................................................................................................................... >�@

(c) 8siQJ�WKe�GaWa�iQ�)iJ.��.���GeWermiQe�WKe�WermiQaO�YeOociW\�oI�WKe�OiJKW�sKuWWOecocN.

����WermiQaO�YeOociW\� ................................ >�@

(d) ExpOaiQ��iQ�Werms�oI�Iorces��

(i) wK\�WKe�sKuWWOecocN�acceOeraWes�aW�IirsW�

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

...........................................................................................................................�>�@

(ii) wK\�WKe�sKuWWOecocN�reacKes�a�sWeaG\�speeG.�

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

.......................................................................................................................... >�@
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(e) ExpOaiQ�wKaW�wiOO� KappeQ� Wo� WKe� WermiQaO� speeG�oI� a� sKuWWOecocN�wKicK� Kas� a�mass�
aGGeG�iQsiGe�WKe�coQe�oI�WKe�sKuWWOecocN.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

................................................................................................................................... >�@

10 (a) )iJ.� ��.�� sKows� a simpOe� aOWerQaWiQJ� curreQW� �a.c.�� JeQeraWor� wKicK� caQ� Ee� useG� Wo�
JeQeraWe�eOecWriciW\.

(i) 6WaWe�WKe�Qame�oI�WKe�Wwo riQJs�sKowQ�iQ�)iJ.���.�.

........................................................................................................................... >�@

(ii) 7Ke�recWaQJuOar�coiO� is�roWaWeG�cOocNwise�as�sKowQ�iQ�)iJ.���.�.�'raw�aQ�arrow�
iQ�)iJ.���.��Wo�iQGicaWe WKe�GirecWioQ�oI�WKe�iQGuceG�curreQW�iQ�wire�%&.� ���>�@

Fig. 10.1

NS
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(b) $�Iarmer�coQQecWs�a�Kouse�Wo�WKe�maiQs�suppO\�oI�eOecWriciW\. 7Ke�Kouse�is�aW�a�OoQJ�
GisWaQce�Irom�WKe�QearesW�����9�maiQs�suppO\�oI�eOecWriciW\.�

)iJ.��.��sKows�WKe�maiQs�suppO\�coQQecWeG�Wo�WKe�Kouse.

(i) 7Ke� Iarmer� uses� ���� 9� Oamps� iQ� WKe� Kouse� EuW� WKe\� Go� QoW� OiJKW� up� aW� WKeir�
QormaO�EriJKWQess. ExpOaiQ�wK\�WKe�Oamps�are�Gim.�

................................................................................................................................

...........................................................................................................................�>�@

(ii) 7Ke�Iarmer�aGGeG�WraQsIormers��as�sKowQ�iQ�)iJ.��.�.

       
                              

7Ke� Oamps� iQ� WKe�GisWaQW�Kouse� OiJKW�up�aW�QormaO EriJKWQess.�ExpOaiQ�wK\� WKe�
Oamps�are�Qow�EriJKWer.�

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

...........................................................................................................................�>�@

Fig. 10.3

����9�
maiQs�
suppO\ WraQsIormer�

A
WraQsIormer�

B

Fig. 10.2

����9�
maiQs�
suppO\

OoQJ�GisWaQce�caEOes
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(c) )iJ.���.��sKows�a�WraQsIormer wiWK���coiOs��4�aQG�5� wKicK�are�wouQG�oQ�aQ�iroQ�core.

&oiO� 4 Kas� ���� WurQs� aQG� coiO� 5 Kas� ���� WurQs.� 7Ke� e.m.I.� iQGuceG� across� coiO� 5            
is����9.�7Ke�WraQsIormer�operaWes�wiWK������eIIicieQc\.

(i) &aOcuOaWe WKe�YoOWaJe�oI�WKe�power�suppO\ proYiGeG Wo�coiO�4�

YoOWaJe� �...............................>�@

(ii) ExpOaiQ�wK\ aQ� aOWerQaWiQJ� curreQW� suppO\� sKouOG� Ee� coQQecWeG� Wo� coiO� 4� iQ�
orGer�Ior�WKe�WraQsIormer�Wo�worN�properO\.��

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

...............................................................................................................................

...............................................................................................................................

.......................................................................................................................... >�@

4 5

Fig. 10.4
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Either

11 $�sWuGeQW perIorms�aQ�experimeQW�wiWK�a�semicircuOar�JOass�EOocN�aQG�a�ra\�oI�wKiWe�OiJKW.�
)iJ.���.��sKows�WKe�paWK�WaNeQ�E\�WKis�ra\�oI�OiJKW�as�iW�eQWers�WKe�JOass�aW�P�uQWiO�iW�KiWs�WKe�
sWraiJKW�eGJe�aW�4.

Fig. 11.1

7Ke�sWuGeQW�IiQGs�WKaW�WKere�is�Qo�cKaQJe�iQ�GirecWioQ�as�WKe�ra\�eQWers�WKe�JOass�aW�P�aQG�
WKaW�Qo�OiJKW�passes�ouW�oI�WKe�JOass�aW�4. 7Ke�JOass�EOocN�Kas�a�reIracWiYe�iQGex�oI��.�.

(a) ExpOaiQ�wKaW�is�meaQW�E\�a�reIracWiYe�iQGex oI��.�.

....................................................................................................................................

...............................................................................................................................�>�@

(b) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass�EOocN.

criWicaO�aQJOe  �...............................>�@

(c) ExpOaiQ�wK\�WKe�OiJKW�ra\�Goes�QoW�cKaQJe�GirecWioQ�aW�P.

....................................................................................................................................

...............................................................................................................................�>�@

wKiWe�OiJKW

semicircuOar�
JOass�EOocN
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(d) ,I�WKe�aQJOe�θ is���o��expOaiQ�wKaW�wiOO�KappeQ�Wo�WKe�OiJKW�ra\�aW�4.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

...............................................................................................................................�>�@

(e) 7Ke�sWuGeQW GirecWs�WKe�ra\�oI�OiJKW�iQWo�WKe�JOass�aOoQJ�GiIIereQW�paWKs E\�reGuciQJ�
WKe angle θ slowly.

'escriEe�WKe�cKaQJes�Wo�WKe�paWK�oI�OiJKW�aW�4.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

............................................................................................................................... >�@

(f) 9isiEOe�OiJKW�is�parW oI�eOecWromaJQeWic�specWrum.

,I�YisiEOe�OiJKW�Kas�a�IreTueQc\�oI��.��x����� +]�iQ�Yacuum��caOcuOaWe�iWs�waYeOeQJWK.

waYeOeQJWK  �...............................>�@
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OR

11 (a) )iJ.���.� sKows�aQ�eOecWricaO�circuiW.�7Ke�e.m.I.�oI�WKe�EaWWer\�is��.��9.�5� aQG�5� are�
iGeQWicaO� resisWors.�:KeQ� swiWcK� 6 is� opeQ�� WKe� ammeWer� reaGiQJ� is� �.���$� aQG� WKe�
YoOWmeWer�reaGiQJ�is��.��9.

(i) 6WaWe�wKaW�is�meaQW�E\�WKe�EaWWer\�Kas�aQ�e.m.f. of 6.0 V.

���
................................................................................................................................

...........................................................................................................................�>�@

(ii) &aOcuOaWe�WKe�resisWaQce�oI�WKe�Oamp.

resisWaQce�oI�Oamp  ...............................>�@

(iii) &aOcuOaWe�WKe�resisWaQce�oI�resisWor�5�.

resisWaQce�oI�5�  ...............................>�@

Fig. 11.2

A

A

5�

�.��9

Oamp

$

9
5�

S

V
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(iv) 7Ke�swiWcK�S is�WKeQ�cOoseG.�&ompare�WKe�EriJKWQess�oI�WKe�Oamp�Qow�wiWK�WKe
EriJKWQess�oI�WKe�Oamp�wKeQ�WKe�swiWcK�S is�opeQ.�ExpOaiQ�\our�aQswer.

................................................................................................................................

................................................................................................................................

................................................................................................................................

...........................................................................................................................�>�@

(b) )iJ.� ��.�� sKows�a�simpOiIieG�GiaJram�oI� aQ�eOecWricaO� appOiaQce coQQecWeG�wiWK /iYe�
�/���1euWraO��1��aQG�EarWK��E��wires.�

(i) ,I�a�Iuse�is�Wo�Ee�aGGeG�as�a�saIeW\�GeYice�iQ�WKe�circuiW�sKowQ�iQ�)iJ.���.���Graw�
a “X” in Fig. 11.� wKere�WKe�Iuse�sKouOG�Ee�pOaceG. >�@

(ii) ExpOaiQ�\our�aQswer�Ior�(b)(i).

................................................................................................................................

................................................................................................................................

................................................................................................................................

...........................................................................................................................�>�@

End of Paper

/

1

E

eOecWricaO�
appOiaQce

Fig. 11.3
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Physics Prelim P2 Answer Scheme

Section B

��a� correcW�arrows�	�OaEeO�

weiJKW�aQG�air�resisWaQce���>�@

�E� )rom�W� ��.���s�Wo��.���s��WKe�GisWaQce�WraYeOOeG�WraYeOOeG�is���.���– �.���� ��.���m.
)rom�W  ��.���s�Wo��.���s��WKe�GisWaQce�WraYeOOeG�WraYeOOeG�is���.���– �.���� ��.���m.

6iQce�WKe�GisWaQce�WraYeOOeG�Ior�WKe�same�perioG�oI�Wime���.���s��iQcreases�
WKe�speeG�oI�WKe�sKuWWOe�cocN�iQcreases�aW�W� ��.���s. >�@

�c� WermiQaO�YeOociW\  cKaQJe�iQ�GisWaQce���Wime
 ��.���– �.��������.���� �.��� >�@
 �.���m�s >�@

�G��i� 7Ke�sKuWWOecocN�IaOOs�Gue�Wo�iWs�weiJKW.�
,Ws�weiJKW�acWiQJ�GowQwarGs�is�JreaWer�WKaQ�WKe air�resisWaQce�acWiQJ�upwarGs. >�@
7Kere�is�a�GowQwarG�resuOWaQW�Iorce. >�@
7Kus��WKe�sKuWWOecocN�acceOeraWes�GowQwarGs�siQce�a� �)�m�wKere�m�is�coQsWaQW.

�ii� $s�WKe�speeG�oI�WKe�sKuWWOecocN�iQcreases��WKe�air�resisWaQce�acWiQJ upwarGs
iQcreases�uQWiO�iW�is�eTuaO�Wo�WKe�weiJKW��GowQwarGs��oI�WKe�sKuWWOecocN. >�@
7Kere�is�Qo�resuOWaQW�Iorce�acWiQJ�oQ�WKe�sKuWWOecocN��aQG�WKus�WKere�is�Qo
acceOeraWioQ�Ior�WKe�sKuWWOecocN�siQce�a� �)�m�wKere�m�is�coQsWaQW. >�@
+eQce��WKe�sKuWWOecocN�reacKes�iWs�sWeaG\�speeG.

�e� 7Ke�sKuWWOecocN�wiWK�JreaWer�mass�Kas�a�JreaWer�weiJKW.
,W�QeeGs�JreaWer�air�resisWaQce�acWiQJ�aJaiQsW�iW.
,W�WaNes�a�OoQJer�Wime�Ior�WKe�air�resisWaQce�Wo�Ee�eTuaO�Wo�WKe�Qew�WoWaO weiJKW. >�@
7Kus��a�JreaWer�WermiQaO�speeG�is�reacKeG. >�@

weiJKW

air�resisWaQce

�E� )rom�W� ��.���s�Wo��.���s��WKe�GisWaQce�WraYeOOeG�WrWrWrWrrrrrrrrrrrrrrrrraaYaYaYaYaYaaYaYaYaYaYaYaYaYaYaYaYaYaYaYYaYaYaYaYaYaYaYYaYYaYYYYaYYaYaYYYYaYaYaYYaYYaYaYaYaYaYaYaYaYaaYaYYYaYaYYYaYYaaaaYYaYaaYYaYaYaYaYaYYaaaaaaYaYaaaaaaaaaaYYaaYaYaaYYYYYaaaaYaaYYaYYYeOeeOeeeOeeOeOeOeeeOeeeOeeeOeeOeOeOeeOeeeeeOeeOeOOOOeOeOeOeOOeOOeOeOeeOeOeOOeeeOeOOOOeOeeOeOeeeeOeOeeeeeeOeOeOeOeeeOeeOeeOeeeeOOeeeeeeeeeeeeeeeOeeeeeeeeee OeOeOeOeeOeOeOeOeOeOeOeOeOeOeOeOeOeeOeOeOeOOeOeOeOeOeOeOeOeeeOeOeOeeeOeOeOeeeeeOeOeeeOeeeOeeeOeOeeeOeOeOeOeOOeeeeeeeeeOeeeeeeeOeeeeOeeeeeeeeeeeeeeeeeeeeOeeOOeeOeeOeGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG iiiiiiiisisiisisiiiiiiiiiiiiiiiiiiiiiii ���������.���–– �.� ������  ��.���m.
)rom�W  ��.���s�Wo��.���s��WKe�GisWaQce�WraYeeeeOOOOOeeeGeGeGeGeGeGeGeGeGGeGeGGGGGGGGGGeGeGeeGeGeGGeGeGGeGGGGeGeGGGeGGeGGeGeGGeGGeGeGeGeGeGGeGGeGGGeGGeGeGeGeGeeeeGeGeGeGeGeGeGGeGeGeGGGGGGeGGGGGGeGGeGGeeGeeeeeeeeeeeeeeeeeeeGeeGeGG WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWrarararararararararararararararararararararrrrarararararararararararararrararrrraaarararrrrrarrararararrararaararararrararaaaaaararaaaararraaaarraraaaraaaararaarrarararraaaaaaaraaaaaraaraaaaaaararaarrarrrrr YeYeYeYYeYeYeYeYeYeYeYeYeYeYeYeYeYeYeYYeYYeYYeYeYeYeYYeYeYeeYeYeYeYYeYeYeYeeeeeYeYYYeeeeeeYeYeYYeYeeYeeYeYeYeYeeeYYYeYeeYeeYeeeYeYeeeeeYeeeeeYeeeeeeYeeYeeYeYeYeeYeYeYeeeeYeYYeeeeeeYeeeYeYYYeeYYYYYYeeeYYYeYYYeeYYeeOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO eGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeeGeGeGeGeGeGeGeGeGeGGeGeGeGeGeGeGeGGeeGGeGeGeGeGeGeGeeGeGeGeeGeeGeGeGGeGeGeeeGeeGeGeGeGeGGGGeeGeGeGeGeGeGeeGGeGeGGGeeeeeGeGGGGeeeGGGeeGGGGeGGeGGGGGGGGGGGGeeeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiis�s�ssssssssssssssssssss ��������.���– �.�.�������   �.���m.

6iQce�WKe�GisWaQce�WraYeOOeG�Ior�WKe�same�perioGGGGGGGGGGGGGGGGGG ooooooooooooooooooooooooooooooooooooooooooooooooooooooooIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII�IIIIIII�IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII�WiWiWiWiWWWWWWiWWWWiWWiiWWWiWiWWWWiWiWiWiWiWWWWiWiWiWiWWiWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW mememememmmmmmmmmmemememememmmmmememmmmmmemmmmmmmmmmmmmmm ���.�������� ssss���� iQcrrrreaeaeaeaseseseses�
WKe�speeG�oI�WKe�sKuWWOe�cocN�iQcreases�aW�W� ��.���s. >�@

�c� WermiQaO�YeOociW\  cKaQJe�iQ�GisWaQce���Wime
 ��.���– �.��������.���� �.�.����� >�@
 �.�����m�s�s >�@

�G��i� 7Ke�sKuWWOecocN�IaOOs�Gue�Wo iiWsW wweie JKKW.W.�
,Ws�weiJKW�acWiQJ�GowQwarGs�is�JrereaWaWerer WWKaKaQQ WKe air�resisWaQce�acWiQJ�upwarGs. >�@
7Kere is a GowQwarG resuuOWOWaQaQW�W Ioorcrce.e. >�@
7Kus��WKe�sKuWWOecocN�accceceOeO raraWeW s�s GoGowQw wawarGs�siQce�a� �)�m�wKere�m�is�coQsWaQW.

�ii� $s�WKe�speeeGeG ooI�I WKe�sKsKuWuWWOWOececococN�iQcreases��WKe�air�resisWaQce�acWiQJ upwarGs
iQcreasesess uQWiO�iW�is�s eTeTuauaOO WoWo WWKe�weiJKW��GowQwarGs��oI�WKe�sKuWWOecocN. >�@
7Kere�isis�Qo�reesusuOWOWaQaQW�W IoIorcce acWiQJ�oQ�WKe�sKuWWOecocN��aQG�WKus�WKere�is�Qo
acceOeeraWioQoQ IIoror WWKeKe ssKuK WWOecocN�siQce�a� �)�m�wKere�m�is�coQsWaQW. >�@
+e+eQcQce�e WWKeKe ssKuKuWWWWOeOecocN�reacKes�iWs�sWeaG\�speeG.

�e� 7Ke�e�sKsKuWuWWOWOececocN�wiWK�JreaWer�mass�Kas�a�JreaWer�weiJKW.
,W�QeeeGsGs�JreaWer�air�resisWaQce�acWiQJ�aJaiQsW�iW.
,W�WaNes�a�OoQJer�Wime�Ior�WKe�air�resisWaQce�Wo�Ee�eTuaO�Wo�WKe�Qew�WoWaO weiJKW. >�@
7Kus��a�JreaWer�WermiQaO�speeG�is�reacKeG. >�@

weiJKW
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�

�� �a� �i� 6Oip�riQJs. >�@

�ii� 'irecWioQ�oI�iQGuceG�curreQW�is�Irom�&�Wo�%. >�@

�E� �i� 7Ke�OoQJ�GisWaQce�caEOes�Kas �reOaWiYeO\�KiJK� resisWaQce� >�@
7Kere�is�power�eQerJ\�Ooss��or�YoOWaJe�Grop��iQ�WKe�caEOe�siQce�P� �,�5. >�@

�ii� 7raQsIormer�$�sWeps�up WKe�YoOWaJe��so�WKe�curreQW iQ�WKe WraQsmissioQ�caEOe�is�Oower.
7Kis�reGuces�WKe�power���eQerJ\�Ooss�iQ�caEOe�siQce�siQce�P� �,�5. >�@
7raQsIormer�%�is�WKeQ�useG�Wo�sWep�GowQ�WKe�YoOWaJe�Wo�����9�wKicK�wiOO�cause�WKe
Oamps� Wo�OiJKW�up�aW�QormaO�EriJKWQess. >�@

�c� �i� 9s���9�p  1s���1p
�����9p  ��������� >�@
9p  ����.��9 >�@

�ii� $.&.�is�a�curreQW�WKaW�cKaQJes�maJQiWuGe�aQG�GirecWioQ. >�@
+eQce�WKe�primar\�coiO�4�wiOO�proGuce�a�cKaQJiQJ�maJQeWic�IieOG. >�@
�7Ke�iroQ�core�wiOO�coQceQWraWe�aQG�OiQN�WKe�maJQeWic�IieOG�Wo�coiO�5.�
+eQce��WKere�wiOO�Ee�a�cKaQJe�iQ�maJQeWic�IieOG�cuWWiQJ�coiO�5�aQG�WKere�wiOO�Ee�iQGuceG�
emI�curreQW�iQ�coiO�5.� >�@

EiWKer
�� �a�� 5eIracWiYe�iQGex�is�WKe�raWio�oI�speeG�oI�OiJKW�iQ�Yacuum�Wo�WKe�speeG�oI�OiJKW�iQ�

meGium �JOass� is��.�. >�@

�E� Q� ���siQ�c
�.�� ���siQ�c >�@
&� ���.�� or���� >�@

�c� 7Ke�ra\�KiWs�WKe�surIace�perpeQGicuOarO\��i� ����.�+eQce��iW�wiOO�QoW�cKaQJe�GirecWioQ. >�@

�G� 7oWaO iQWerQaO�reIOecWioQ�wiOO�occur. >�@
,W�is�Eecause WKe�ra\�is�WraYeOOiQJ�Irom�aQ�opWicaOO\�GeQser�meGium�Wo�a�Oess�GeQse
meGium�aQG�WKe�aQJOe�oI�iQciGeQce�is�JreaWer�WKaQ�criWicaO�aQJOe. >�@

�e� :KeQ�i� �criWicaO�aQJOe��������WKe�ra\�wiOO�WraYeO�aOoQJ�WKe�Kori]oQWaO�eGJe�oI�WKe�JOass
EOocN. >�@
:KeQ�i��������WKe�ra\�wiOO�reIracW�ouW�oI�WKe�JOass�EOocN��EeQGiQJ�awa\�Irom�WKe�QormaO.

>�@

�I� Y� �I�x�waYeOeQJWK
������.��x����  �.��x����� x�waYeOeQJWK
:aYeOeQJWK� ��.� x����� m

7raQsIormer�%�is�WKeQ�useG�Wo�sWep�GowQ�WKe�YoOWaJe�Wo�����9�wKicK�wiOO�cause�WKe
Oamps Wo�OiJKW�up�aW�QormaO�EriJKWQess. >�@

�c� �i� 9s���9�p  1s���1p
�����9p  ��� � ��� >�@
9p  ����.��9 >�@

�ii� $.&.�is�a�curreQW�WKaW�cKaQJes�maJQiWuGe�aQG�GirecWioQoQQQ......... >�@
+eQce�WKe�primar\�coiO�4�wiOO�proGuce�a�cKaQJiQJ mmmmmmmmmmmmmmmmmmaaJaJaJaJaJaaJaJaJaJJaJaJaJaJaJaJaJaJaJaJJaJaJaJaJaJaJaJJaJJaJaJJJaJJaJaJJaJJaJaJaJJaJJaaJaJaJaJaJaJaJaJaaJaJJaJaaJJJaJJaJaJaaJJaJaaJJaJaJaaaaJaaaaaaJaJaJaaaaJaaaaaJJaaJaJaaJJJJJaaJaaJaaJJJaJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJQeQeQeQeQeQeQeQQeeeQeQeQeQeQeQQeQeQeQeQeQeQQQeeQeQeQeQeQeeQeQeeeQeQeQeeeQQeQQeQQeeQQeQeQeQeeQeQeQeQQQeeQeQQeQeQQeQeQeQeQeQQQeQeQeQQeeeQQeQQeQQeQeQeQeQeQQeeQeQeeeQeeeeQeeeeQQQQeeeeeQQQeeeeeeeeeQeeeeeeeeeeeeeeeeeWiWWWiWiWiiWiWiWiWiWWWiWiWiWWiiWiiWWiiiWiWWWWWWiiiiWiWiWiWiWWWWWWiiWiWWiWiWiWWiWWWWWWiWWWWiWWWiWiWWWWiWWWiWWWiWiWWiWiWiWiiiWiiiccccccccccccccccccccccccccc�cccccccccc�ccccccc�ccccccccccccc�ccccccccc�cccccccccccccc�ccccccccccccccccccc IIIIIIIIIIiIIIIIIIIIIIIIIIIIIIII eeeeOGGGG. >�@
�7Ke�iroQ�core�wiOO�coQceQWraWe�aQG�OiQN�WKe�maJJJJQeQeQeQeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeWiWiWWWWiWWiWWWiWiWiWiWWiWiWiWiWiWWiWiiWiWiWiiWiWiWiWiWiWiiWWWWWWWiWiWWWWWiWWWWWWWiWiWWWWWWWWWWWWWWWWWWWWW cccccccccccccccccccccccccccccccccccccc�cccccccccccc�cccccccccccccccccccccccccccccccc�c�c�ccccccccc IiIiIiIIIiIIiIiIiIiIIiIiiIiIIiiIiIiiIIIiIiIiIiIiIiIiIiIIIIiIiIIIIIIiIIIiIIiIiIiIIIiIIIiIIIiIiiIIIIIIiIIiIIIIIIIiIIIIIIIiIIIiIIIIIIIIiIiIIIIIIIIiIiiiiIiIiIiiIIiIiIIIiIII eOeeOeeOeOeOeOeOeeOOOeOeeOOeOeeOeOeOeOOeOeOeOeeOOeOeOeOeOeOeOeOeOeOeeOeOeeeeeeeOeeeeeeeeeOeeeeeeeeeeeOeeeeOeeeeOeeeeeeeeeeeeeeeeOeeeeeeeeOeOeeOeOOeeOOOe GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG WoWWWWoWoWoWoWoWoWoWoWWoWoWoWoWooWoWoWoWoooWooWoWoWoWoWoWooWoWoWooWoWoWooooWWWoWWoWoWoWoWoWoWWoWoWoWWooWoWoWWWWoWooWoooWooWoWWWWoooooWoWWWoooooWoWWWWooWWWWoWoWWoWoWoWWoWWWWWWoWoWWWoooWoWoooooooooo ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoooioioioioiiioooooooooooooooooooooooooooooooooooooooooooo OOOO 5555.��
+eQce��WKere�wiOO�Ee�a�cKaQJe�iQ�maJQeWic�IieOGGGGG ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccuWuWuWuWuWuWuWuWuWWuWuWuWWWWWWuWuWuWuWWWuWWuWuWuWWWuWuWWuWuWuWuWuWuWuWuuWWuWWuWuWuWuWuWuuWuuWuWuWWuWuWuWuuuWuWuWuuWuWuuuuWuWWuWuuWuuuWuWuuuuWuuuWuuuWuuuuuWuWuWuWuuuWuuuuWuuuuuuuuuuuWuuuWWuWuuuuWuuWWuWWuWWWWWWWWWWWWWWWWWWiWiWiWiWWiWiWiWiWiWiWWiiWiWiWWiiiWiWWWWiiiWiWiWiiWiWWWWWiWiiWWWWWWiiWWWWiWWWWWWWWWWWWWiWWWWWWWWWWWWWWWWWWWWW QQJQJQJQJQJJQJQJQJJQJQJQJQJQJQJQJQJJQJQJQJQJQJQJQJJJQJJJQJQJJQJJJQJQJQJQJJQJQJQJQJQJJQJQJJQJJJQJJQJQJJQJQJQJJJJJJQJQJQJJJQJQJQQQJQJQJQQJQJQJQQQJQQJQQQQQQQQQQQQQQQQQJJJJ cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoioooioioioioioioioioioioioioooiioioiiiioioiioioioioioioiioioiooioioiooioioioioioioioooioioioooooiioiioioooiooioioooioooooioioooooioioiooiooioioooiooooiooooooooooioooooiooioo OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 55555555555555�555555555555555555�55555555555555555555555555555�5555555555555555555555555555555555555555�5�5555 aaaaaQaQQQQQQaaQQQQaa GGGG WKWKWKWKerererereeee�wiwiwiwiOOOOOO EEEEeee�e�iQGuceG�
emI�curreQW�iQ�coiO�5.� >�@

EiWKer
�� �a� 5eIracWiYe�iQGex�is�WKe�raWio�oI�speeG�oI�OiJKW�iQ�Yacuum�Wo�WKee sspepeeG�oI�OiJKW�iQ�

meGium �JOass� is��.�. >�@

�E� Q� ���siQ�c
�.�� ���siQ�c >�@
&� ���.�� or���� >�@

�c� 7Ke�ra\�KiWs�WKe�surIace�perpepeQGQGicicuOu arrO\O\ ��ii  ������.� �+eQce��iW�wiOO�QoW�cKaQJe�GirecWioQ. >�@

�G�� 7oWaO iQWerQaO rreIe OeOecWcWioQ�wiwiOOO ooccccurur. >�@
,W�is�Eecaussee WKWKe�ra\�\ iss�Wrar YeYeOOOOiQQJJ Irom�aQ�opWicaOO\�GeQser�meGium�Wo�a�Oess�GeQse
meGium�aQGQG�WKe aaQJQJOee ooI�I�iQiQciciGGeQce�is�JreaWer�WKaQ�criWicaO�aQJOe. >�@

�e� :KeQQ ii   ccririWiWicacaO aQaQJOJOee �������WKe�ra\�wiOO�WraYeO�aOoQJ�WKe�Kori]oQWaO�eGJe�oI�WKe�JOass
EOocN.N. >�@
:KeQ ii �� �������� WKWKe�ra\�wiOO�reIracW�ouW�oI�WKe�JOass�EOocN��EeQGiQJ�awa\�Irom�WKe�QormaO.

>�@

�I� Y� �I�x�waYeOeQJWK
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�

25
�� �a�� �i� 7Ke�worN�GoQe�E\�WKe�source�iQ�GriYiQJ�a�uQiW�cKarJe�rouQG�a�compOeWe�circuiW�is���-.

>�@

�ii� 5esisWaQce�oI�Oamp�  9��,
 �.�����.� >�@
 �.� >�@

�iii� p.G.�across�5�  �.� – �.�
 �.��9

5�  9��,
 �.�����.�� >�@
 �.� >�@

�iY� :KeQ�WKe�swiWcK�6�is�cOoseG��WKe�WoWaO�resisWaQce�oI�5� aQG�Oamp
Gecreases �GeQoWes�as�5’�. >�@

7Ke�p.G.�across�WKe�Oamp�Gecreases�siQce�9Oamp  ��5’��5’ ��5���x��.�.
7Kus��WKe�Oamp�is�Gimmer�as�iW�Kas�Oower�power��P� �9��5�wKere�5�is�WKe >�@
resisWaQce�oI�Oamp�aQG�is�coQsWaQW.

�E� �i� “X” should be on the positive terminal side of the cell. >�@

�ii� :KeQ�WKe�curreQW�exceeGs�WKe�Iuse�raWiQJ��WKe�Iuse�wiOO�meOW�aQG�opeQ�WKe
circuiW. >�@
,W�wiOO�GiscoQQecW�WKe�circuiW�Irom�WKe�KiJK�YoOWaJe�aW�WKe�OiYe�wire aQG�preYeQW
oYerKeaWiQJ�oI�WKe�circuiW. >�@

EQG�oI�Paper

25
�� �a�� �i� 7Ke�worN�GoQe�E\�WKe�source�iQ�GriYiQJ�a�uQiW�cKarJe�rouQQGG a�a�cocompmpOeOeWeW �circuiW�is���-.

>�@

�ii� 5esisWaQce�oI�Oamp�  9��,
 �.�����.� >�@
 �.� >�@

�iii� p.G.�across�5�  �.� – �.�
 �.��9

5�  9��,
 �.�����.�� >�@
 �.� >�@

�iY� :KeQ�WKe�swiWcK�6�is ccOoOoseeG�G WWKeK �WoWoWaOaO rresesisisWaWaQcQce�oI 5� aQG�Oamp
GeG creases �GeQoWes as�s 55’�.�. >�@

7Ke�p.G.�across�WKe�Oaampmp GGececrereasa eses ssiQiQce 9Oamp  ��5’��5’ ��5���x��.�.
7Kus��WKe�Oamp�is�Gimmmmerer aas�iWiW KKasa �Oower�power��P� �9��5�wKere�5�is�WKe >�@
resisWWaQa cece ooI�I Oampp aaQGQG iis�s coQsWaQW.

�E� �i� “XX” shshould bbee onon tthehe ppositive terminal side of the cell. >�@

�ii� :K:KeQeQ WWKeKe ccururrereQWQ �exceeGs�WKe�Iuse�raWiQJ��WKe�Iuse�wiOO�meOW�aQG�opeQ�WKe
cicirccuiuiW.W >�@
,W,W wwiiOO�GiGiscs oQQecW�WKe�circuiW�Irom�WKe�KiJK�YoOWaJe�aW�WKe�OiYe�wire aQG�preYeQW
oYoYererKeKeaWiQJ�oI�WKe�circuiW. >�@
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NĂŵĞ �ůĂƐƐ ZĞgiƐƚĞƌ NƵŵďĞƌ 

SECONDARY 4 EXPRESS 

PRELIMINARY EXAMINATION 2018

PHYSICS

Paper���0uOWipOe�&Koice

Wednesday 0800 ± 0900

6091/01

12 September 2018

1 hour

$GGiWioQaO�0aWeriaOs� 0uOWipOe�&Koice�$Qswer�6KeeW�

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.

:riWe�iQ�soIW�peQciO.

'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG or�Wape.�

7Kere�are�forty TuesWioQs�iQ�WKis�paper.��$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�
aQswers��A��B��C aQG D.�
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�$Qswer�6KeeW.

7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

Read the instructions on the Answer Sheet very carefully.
EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.�

$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.

7Kis�GocumeQW�coQsisWs�oI�14 priQWeG�paJes��iQcOuGiQJ�WKis�coYer�paJe.

6eWWer�� >Turn over

Pasir Ris Secondary School

337



      PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

�. 7Ke�GiaJram�sKows�a�YerQier�scaOe.

:KaW�is�WKe�YerQier�reaGiQJ"

A �.���cm� � � B �.���cm�� � C �.���cm�� � D �.���cm

�. $�peQGuOum�cOocN�maNes�use�oI�WKe�osciOOaWioQ�oI�a�peQGuOum�Wo�Neep�Wime. ,I�WKe�peQGuOum�
cOocN�is�IouQG�Wo�Ee�ruQQiQJ�sOow��wKaW�caQ�Ee�GoQe�Wo�correcW�WKe�cOocN"��

A Gecrease�WKe�ampOiWuGe�oI�osciOOaWioQ� � �
B iQcrease�WKe�ampOiWuGe�oI�osciOOaWioQ
C Gecrease�WKe�OeQJWK�oI�WKe�peQGuOum
D iQcrease�WKe�OeQJWK�oI�WKe�peQGuOum

�. $�car�WraYeOs�Irom�6iQJapore�Wo�*eQWiQJ�+iJKOaQGs�iQ�0aOa\sia.��7Ke�map�sKows�WKe�rouWe.

� �

7Ke rouWe�Irom�6iQJapore�Wo�*eQWiQJ�+iJKOaQGs�is�����Nm.� ,I�WKe�car�moYes�aW�aQ�aYeraJe�
speeG�oI����Nm�K��wKaW�is�WKe�Wime�WaNeQ�Ior�WKe�MourQe\"

A �.���Kour
B �.��Kours
C Oess�WKaQ��.��Kours�as�WKe�MourQe\�is�QoW�a�sWraiJKW�OiQe
D more�WKaQ��.��Kours�as�WKe�MourQe\�is�QoW�a�sWraiJKW�OiQe�

�.� 7Ke�GiaJram�sKows�a�sWrip�oI�paper�Wape�puOOeG�uQGer�a�YiEraWiQJ�arm�E\�a�WroOOe\�moYiQJ�aW�
coQsWaQW�speeG.�7Ke�arm�is�YiEraWiQJ�reJuOarO\��maNiQJ����GoWs�per�secoQG.

:KaW�is�WKe�speeG�oI�WKe�WroOOe\"

A �.���cm�s� � B �.��cm�s�� � C ���cm�s� � � D ����cm�s

���cm

� cm������������������� ������������� ������� ���������

������������������

*eQWiQJ�
+iJKOaQGs

6iQJapore
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�.� $�car�acceOeraWes�uQiIormO\�Irom����m�s�Wo����m�s.��'uriQJ�WKis�acceOeraWioQ��WKe�car�WraYeOs�
���m.��:KaW�is�WKe�acceOeraWioQ�oI�WKe�car"

A �.��m�s� � � B� �.��m�s� � � C �.� m�s� � � D �.� m�s�

�. 7Ke�JrapK�sKows�Kow�WKe�YeOociW\�oI�a�Oump�oI�pOasWiciQe�Yaries�aIWer�EeiQJ�WKrowQ�YerWicaOO\�
upwarGs�iQWo�WKe�air�Irom�WKe�JrouQG.��

:KaW�is�WKe�Wime�QeeGeG�Ior�WKe�pOasWiciQe�Wo�reacK�iWs�KiJKesW�poiQW�Irom�WKe�JrouQG"

A ��s� � � � B ��s� � � � C ��s� � � � D ��s

�.� $�OioQ�ruQs�aW�a�KiJK�speeG�Wo�caWcK�iWs�pre\.��7Kere�is�IricWioQ�EeWweeQ�WKe�OioQ�aQG�WKe�air�
aQG�EeWweeQ�WKe�OioQ�aQG�WKe�JrouQG.��8QGer�wKicK�coQGiWioQs�oI�IricWioQ�wiOO�WKe�OioQ�reacK�iWs�
JreaWesW�maximum�speeG"

� �
IricWioQ�wiWK�air IricWioQ�wiWK�JrouQG

A KiJK KiJK
B KiJK Oow
C Oow KiJK
D Oow Oow

�. $�puOOiQJ�Iorce�oI��.��1�causes�a�Wo\�car�Wo�acceOeraWe�oQ�a�Kori]oQWaO�surIace.��7Ke�IricWioQaO�
Iorce�EeWweeQ�WKe�surIace�aQG�WKe�Wo\�car�is��.��1.��:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�EesW�
GescriEes�WKe�suEseTueQW�moWioQ�oI�WKe�car�wKeQ�WKe�puOOiQJ�Iorce�is�GecreaseG�Wo��.��1"

A ,W wiOO�coQWiQue�Wo�acceOeraWe.� � � � B ,W wiOO�GeceOeraWe.� �
C ,W wiOO�moYe wiWK�a�coQsWaQW�speeG.� � � D ,W�wiOO�sWop moYiQJ.� �

Wime���s� � �

YeOociW\ ��ms��

� ��

��

� ��

��

��
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�.� $�cKiOG�Mumps�oQWo�a�WrampoOiQe�aQG�EouQces�upwarGs.��

2Q� WKe� secoQG� Mump�� Ke� EouQces� KiJKer.� �:KaW� wiOO� mosW� OiNeO\� remaiQ coQsWaQW� oQ� EoWK�
Mumps"

A Kis�acceOeraWioQ�iQ�WKe�air
B Kis�maximum�JraYiWaWioQaO�poWeQWiaO�eQerJ\
C Kis�maximum�NiQeWic�eQerJ\
D Kis�speeG�oQ�coQWacW�wiWK�WKe�WrampoOiQe

��.� 7Ke�WaEOe�sKows�WKe�GeQsiW\�oI�Yarious�suEsWaQces.

suEsWaQce GeQsiW\���Jcm��

copper �.�
iroQ� �.�

NeroseQe �.�
mercur\� ��.�
waWer �.�

:KicK�sWaWemeQW�is�Wrue"
� �

A ��J�oI�iroQ�Kas�a�smaOOer�YoOume�WKaQ���J�oI�copper.
B ��J�oI�mercur\�Kas�a�JreaWer�YoOume�WKaQ���J�oI�waWer.
C 7Ke�mass�oI���cm� oI�mercur\�is�JreaWer�WKaQ���cm� oI�aOO�WKe�oWKer�suEsWaQces.
D 7Ke�mass�oI���cm� oI�waWer�is�smaOOer�WKaQ���cm� oI�aOO�WKe�oWKer�suEsWaQces.

��.� $� peQGuOum� is� aWWacKeG� Wo� WKe� rooI� oI� a� WrucN.� � 7Ke� WrucN is� iQiWiaOO\�moYiQJ� aW� a� coQsWaQW�
speeG�aOoQJ�a�sWraiJKW�roaG.�

� �
:KaW�is�WKe�moWioQ�oI�WKe�peQGuOum�EoE�wKeQ�WKe�WrucN sWarWs�Wo�sOow�GowQ"�

A ,W wiOO�remaiQ�iQ�iWs�oriJiQaO�posiWioQ.
 B ,W�wiOO�swiQJ�Wo�WKe�OeIW.�

C ,W�wiOO�swiQJ Wo�WKe�riJKW.�
� �D ,W wiOO swiQJ Wo�WKe�riJKW�aQG�OeIW.�

GirecWioQ�oI�moYemeQW�oI�WrucN

peQGuOum�EoE
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��.� :KicK�oI�WKe�IoOOowiQJ�TuaQWiWies�GepeQGs�oQ�WKe�sWreQJWK�oI�WKe�JraYiWaWioQaO�IieOG"

A GeQsiW\� � � B mass� � � C YoOume� � � D weiJKW

��. 7Ke�GiaJrams�sKow�Kow�WKree�EOocNs�X� Y��aQG�Z are�EaOaQceG�oQ�a�uQiIorm�Eeam.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�WKree�EOocNs�arraQJeG�iQ�orGer�oI�iQcreasiQJ�mass"

A X� Y� Z� � � B X� Z� Y�� � � C Y� X� Z� � � D Z� Y� X

��.� $�piece�oI�carG�Kas�iWs�ceQWre�oI�JraYiW\�aW�X.

A� � � � � � � � � � B

C          D 

:KicK�GiaJram�sKows�Kow�iW�KaQJs�wKeQ suspeQGeG�E\�a�WKreaG"

��.� $�car�iQiWiaOO\�moYiQJ�wiWK�a�YeOociW\�v Kas�NiQeWic�eQerJ\�K.��:KaW�is�WKe�NiQeWic�eQerJ\�oI�WKe�
car�wKeQ�WKe�YeOociW\�is��v"�

A K� � � � B� �K� � � � C� �K� � � � D� �K 

��. $�Eo\�pusKes�a�Wo\�carW�aW�coQsWaQW�speeG�aOoQJ�a�OeYeO�roaG.� :KaW�is�WKe�EiJJesW�eQerJ\�
cKaQJe"

A cKemicaO�poWeQWiaO�Wo�KeaW� � � � B cKemicaO�poWeQWiaO�Wo�NiQeWic�
C NiQeWic�Wo�JraYiWaWioQaO�poWeQWiaO�� � D NiQeWic�Wo�KeaW

X Y Y Z

X Z
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��.� 7Ke�GiaJram�sKows�a�K\GrauOic�EraNe�s\sWem�useG�iQ�YeKicOes. $�K\GrauOic�OiTuiG�is�useG�Wo�
IiOO�WKe�s\sWem�aQG�a�KoOOow�WuEe�OiQNs�WKe�masWer pisWoQ�Wo�WKe�sOaYe�pisWoQ.��%oWK�pisWoQs�are�
c\OiQGricaO�aQG�WKe�GiameWer�oI�WKe�sOaYe�pisWoQ�is�Wwice�WKaW�oI�WKe masWer�pisWoQ.

,I�WKe�GriYer�presses�GowQ�oQ�WKe�peGaO�sucK�WKaW�a�Iorce�oI�����1�is�appOieG�oQ�WKe�masWer�
pisWoQ��wKaW�is�WKe�Iorce�appOieG�E\�WKe�sOaYe�pisWoQ�Wo�WKe�EraNe�paG"

A ����1� � � B ����1� � � C ����1� � � D �����1

��. $�coOumQ�oI�air�is�WrappeG�E\�some�mercur\�iQ�a�capiOOar\�WuEe.�7Ke�capiOOar\�WuEe�is�KeOG�iQ�
GiIIereQW�posiWioQs�as�sKowQ�iQ�WKe�GiaJram.

P1� P2 aQG P3 are�pressures�oI�WKe�eQcOoseG�air�iQ�WKe�capiOOar\�WuEe.��:KicK�reOaWioQsKip�is�
correcW"

A P1  P2  P3�� B P1 ! P2 ! P3�� C P1 ! P3 ! P2�� D P3 ! P2 ! P1

��.� :KicK�oI�WKe�IoOOowiQJ�correcWO\�sWaWes�WKe�properWies�oI�soOiGs��OiTuiGs�aQG�Jases"

soOiGs OiTuiGs Jases

A 

B 

C 

D 

Goes�QoW�IOow�easiO\

KarG�Wo�compress

IixeG�sKape

IixeG�YoOume

IOow�easiO\

easiO\�compresseG

IixeG�sKape

IixeG�YoOume

IOow�easiO\

easiO\ compresseG

Qo�IixeG�sKape

IixeG�YoOume

WuEe

P1

P2

P3

mercur\
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��.� ,OOumiQaWeG�smoNe�parWicOes��suspeQGeG�iQ�air��are�YieweG�wiWK�a�microscope.��7Ke\�are�seeQ�
Wo�moYe�raQGomO\.��:KicK�oI�WKe�IoOOowiQJ�EesW�expOaiQs�WKe�moWioQ�oI�WKe�smoNe�parWicOes"

A air�moOecuOes�are�Iar�aparW�Irom�eacK�oWKer
B air�moOecuOes�coOOiGe�wiWK�eacK�oWKer
C air�moOecuOes�moYe�raQGomO\
D smoNe�parWicOes�moYe�raQGomO\

��.� $�Yacuum�IOasN�Neeps�waWer�KoW�Ior�OoQJ�perioGs�oI�Wime.��:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�
are�correcW"

� �� 7Ke�pOasWic�cap preYeQWs�KeaW�Ooss�E\�raGiaWioQ.
� �� 7Ke�siOYereG�surIaces�reGuce�KeaW�Ooss�E\�raGiaWioQ.�
� �� 7Ke�Yacuum�iQ�WKe�IOasN�preYeQWs�KeaW�Ooss�E\�coQGucWioQ�aQG�coQYecWioQ.�

 A ��aQG�� oQO\��� � � � � � B ��aQG���oQO\
C ��aQG���oQO\� � � � � � � D �����aQG��

��. $Q�uQmarNeG mercur\�WKermomeWer�is�aWWacKeG�Wo�a�ruOer�as�sKowQ�iQ�WKe�GiaJram.

:KeQ�WKe�WKermomeWer�is�pOaceG�iQ�pure�meOWiQJ�ice��WKe�mercur\�OeYeO�IaOOs�Wo��.��cm.��:KeQ�
WKe�WKermomeWer�is�pOaceG�iQ�sWeam�aEoYe�EoiOiQJ�waWer��WKe�mercur\�OeYeO�rises�Wo���.��cm.��
:KaW�is�WKe�WemperaWure�sKowQ�E\�WKe�mercur\�OeYeO�iQ�WKe�GiaJram"

� �
 A � &�� � � B � &�� � � C �� &� � � D �� &�

WKermomeWer

mercur\

ruOer

cm
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��.� 7Ke� JrapK� sKows� Kow� WKe� WKermomeWric� properW\� oI� Iour� suEsWaQces� cKaQJes� wiWK�
WemperaWure.

:KicK�suEsWaQce�caQ�Ee�useG�Wo�coQsWrucW�a�WemperaWure�scaOe"

��. 7Ke�seWup�sKowQ�iQ�WKe�GiaJram�is�useG�Wo�measure�WKe�speciIic�OaWeQW�KeaW�oI�YaporisaWioQ�
oI�waWer.

7Kree�reaGiQJs�are�WaNeQ�E\�WKe�compressioQ�spriQJ�EaOaQce.

m1�  � mass�oI�WKe�seWup�aW�WKe�sWarW�oI�WKe�experimeQW
m2�  � mass�oI�WKe�seWup���miQuWes�aIWer�WKe�waWer�sWarWs�Wo�EoiO
m3�  � mass�oI�WKe�seWup���miQuWes�aIWer�WKe�waWer�sWarWs�Wo�EoiO�

� �
,I�WKe�KeaWer�Kas�a�power�oI����:��wKicK�expressioQ�couOG�Ee�useG�Wo�caOcuOaWe�WKe�speciIic�
OaWeQW�KeaW�oI�YaporisaWioQ�oI�waWer"�

A� � � � � B� � � � � C� � � � � D� �

WKermomeWric�properW\

WemperaWureice�poiQW������������������sWeam�poiQW

D
C

B
A

KeaWer
waWer

compressioQ
spriQJ�EaOaQce

�����
m1�±�m2

�����
m2�±�m3

�����
m1�±�m2

�����
m1�±�m3
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��. 7Ke�GiaJram� represeQWs� circuOar�waYeIroQWs� comiQJ� Irom�S.� � 7Ke�waYeIroQWs�are�aEouW� Wo�
sWriNe�a�soOiG�Earrier�Irom�wKicK�WKe\�wiOO�Ee reIOecWeG�so�as�Wo�appear�Wo�come�Irom�S1.�

:KicK�GiaJram�correcWO\�sKows�WKe�reIOecWeG�waYeIroQWs"

A  
� �

B 

C 

D 

� �

Earrier

S

S

S

S

S

S1

S1

S1

S1

S1

345



      PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

��.� )our�EoWWOes�are� IOoaWiQJ� iQ�a� OaNe.� �7Ke�GiaJram�sKows� WKe�EoWWOes�as�seeQ�E\�a�piOoW� iQ�a�
KoYeriQJ�KeOicopWer.��7Ke�OiQes�represeQW�WKe�cresWs�oI�WKe�waYes�iQ�WKe�OaNe.

:KicK�Wwo�EoWWOes�are�oQ�WKe�same�waYeIroQW"

A ��aQG��� � � B ��aQG��� � � C ��aQG��� � � D ��aQG��
� �

��.� 7Ke�GiaJram�sKows�Kow�GispOacemeQW�Yaries�wiWK�Wime�as�a�waYe�passes�a�IixeG�poiQW.

:KaW�is�WKe�IreTueQc\�oI�WKis�waYe"

A �.���+]� � � B �.���+]� � � C �.��+]� � � D �.��+]

��.� $�sWuGeQW�OooNs�iQWo�a�periscope.��

:Kere�wiOO�Ke�see�WKe�imaJe�oI�WKe�oEMecW�aW�O"�

�
�

�

�

A

DB                           C

O
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��.� :KicK� oI� WKe� ra\s� sKows� WKe� correcW� GirecWioQ� oI� WKe� emerJeQW� ra\� wKeQ� WKe� iQciGeQW� ra\�
sWriNes�WKe�JOass�prism"

� �

��.� 7Ke�GiaJram�sKows�a�EeOO�riQJiQJ�iQsiGe�aQ�iQYerWeG�EeOO�Mar�coQQecWeG�Wo�a�Yacuum�pump.

:KaW�KappeQs�Wo�WKe�piWcK�aQG�OouGQess�oI�WKe�souQG�wKeQ�WKe�Yacuum�pump�is�swiWcKeG�
oQ"

piWcK OouGQess
A Gecreases Gecreases
B Gecreases iQcreases
C remaiQs�WKe�same Gecreases
D remaiQs�WKe�same iQcreases

��.� $�sWuGeQW�Iaces�a�waOO�wKicK�is�����m�awa\�aQG�Iires�a�sWarWiQJ�pisWoO.��+is�IrieQG��sWaQGiQJ�
����m�EeKiQG�Kim��Kears� Wwo�souQGs.� � ,I� WKe�speeG�oI�souQG� is�����m�s��wKaW� is� WKe� Wime�
iQWerYaO�EeWweeQ�WKe�Wwo�souQGs�KearG�E\�Kis�IrieQG"

A �.���s � � B �.���s C �.���s� � � D �.���s

iQciGeQW�ra\

A

B

C

D

JOass�prism

Wo�EaWWer\

Wo�Yacuum�
pump

iQYerWeG�EeOO�Mar

EeOO
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��. 7Ke�GiaJram�sKows�WKe�eOecWromaJQeWic�specWrum��wiWK�WKe�EOue�aQG�reG�eQGs�oI�WKe�YisiEOe�
specWrum�marNeG.

:KicK�secWioQ�oI�WKe�specWrum�Kas�waYes�wiWK WKe�OoQJesW�waYeOeQJWK"

��.� :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�aQ�eOecWric�IieOG�is�correcW"

A ,W�is�a�IieOG�WKaW�coQWaiQs�eOecWric�cKarJes.
B ,W�is�a�IieOG�WKaW�surrouQGs�eOecWric�cKarJes.
C ,W�is�a�reJioQ�wKere�a�meWaO�experieQces�a�Iorce.
D ,W�is�a�reJioQ�wKere�aQ�eOecWric�cKarJe�experieQces�a�Iorce.

��.� $�circuiW�is�useG�Wo�IiQG�WKe�curreQW�I passiQJ�WKrouJK�a�IixeG�resisWor Ior�Yarious�YoOWaJes�V.�

� �
:KicK�JrapK�sKows�Kow�WKe�curreQW�I Yaries�wiWK�YoOWaJe�V"�

� � � A     B     C     D 

YariaEOe�GirecW�
YoOWaJe�V

V   V   V    V

A               B         YisiEOe           C                   D
                               OiJKW

EOue      ������reG  

I I I I
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��.� 7Ke�GiaJram�sKows�a����� resisWor�coQQecWeG�Wo�a�YariaEOe�resisWor.

:KaW�KappeQs�Wo�WKe�poWeQWiaO�GiIIereQce�across�WKe����� resisWor�as�WKe�sOiGer�S is�moYeG�
Irom�X Wo Y"�

A ,W�Eecomes�]ero.� � � � � � B ,W�Gecreases.
C ,W�iQcreases.� � � � � � � D ,W remaiQs�aW���9.

��.� $�maiQs�eOecWricaO�circuiW�uses�iQsuOaWeG�copper�caEOe.��7Ke�caEOe�oYerKeaWs.��:KicK�oI�WKe�
IoOOowiQJ�cKaQJes�wiOO�preYeQW�WKe�caEOe�Irom�oYerKeaWiQJ"

A use�a�WKicNer�copper�caEOe�as�iW�Kas�Oess�resisWaQce
B use�a�WKicNer�iQsuOaWioQ�Wo�reGuce�KeaW�Ooss�Wo�WKe�surrouQGiQJs
C use�a�WKiQQer�copper�caEOe�as�iW�Kas�Oess�resisWaQce
D use�a�WKiQQer�iQsuOaWioQ�Wo�reGuce�KeaW�Ooss�Wo�WKe�surrouQGiQJs

��.� 7Ke�GiaJram�sKows�a�curreQW�carr\iQJ�coQGucWor�pOaceG�iQ�EeWweeQ�Wwo�maJQeWs.

:KicK�maJQeWic� poOes� aW�X aQG�Y wiOO� cause� WKe� coQGucWor� Wo�moYe� iQWo� WKe� pOaQe� oI� WKe�
paper"

X Y
A QorWK QorWK
B QorWK souWK
C souWK QorWK
D souWK souWK

curreQW�iQ�coQGucWor

X                                 Y

��9

X  

Y  
���

S
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��. :KaW�is�WKe�IuQcWioQ�oI�WKe�soIW�iroQ�c\OiQGer�pOaceG�EeWweeQ�WKe�curYeG�poOes�oI�WKe�maJQeW�
iQ�a�G.c.�moWor"

A Wo�coQWroO�WKe�speeG�oI�roWaWioQ�oI�WKe�coiO
B Wo eQaEOe�WKe�coiO�Wo�WurQ�iQ�oQe�GirecWioQ�oQO\
C Wo�iQcrease�WKe�Iorces�acWiQJ�oQ�WKe�coiO
D Wo�iQcrease�WKe�maJQiWuGe�oI�WKe�iQGuceG�e.m.I.�iQ�WKe�coiO

��.� $�Ear�maJQeW�is�GroppeG�WKrouJK�a�soOeQoiG�coQQecWeG�Wo�a�JaOYaQomeWer.��

� � posiWioQ��� � � posiWioQ��� � � � posiWioQ��

$W�wKicK�posiWioQ�s��wiOO�WKe�JaOYaQomeWer sKow�a�GeIOecWioQ"

A ��oQO\� � � B ��aQG���oQO\� � C ��aQG���oQO\� � D �����aQG��

��.� 7Ke�GiaJram�sKows�a�caWKoGe�ra\�osciOOoscope� �c.r.o.�� Wrace� Ior�a�YoOWaJe�proGuceG�E\�aQ�
a.c.�JeQeraWor.��7Ke�Wime�Ease�oI�WKe�c.r.o.�is���� s�GiY.

��

,I�WKe�coiO�iQ�WKe�a.c.�JeQeraWor�is�roWaWeG�aW�WKree�Wimes�iWs�curreQW�speeG��wKaW�is�WKe�perioG�
oI�WKe�Qew�YoOWaJe"

A �� s� � � B �� s� � � C �� s� � � D ��� s�

� �

End of Paper

***

soOeQoiG

1

6�
1

6� 1
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&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.
1o�aGGiWioQaO�maWeriaOs�are�reTuireG.

READ THESE INSTRUCTIONS FIRST
:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.�

:riWe�iQ�GarN�EOue�or�EOacN�peQ.��<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams�or�JrapKs.

'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or correcWioQ�IOuiG or�Wape.�

Section A >50 marks@
$Qswer�all TuesWioQs.�

Section B >30 marks@
$Qswer�all TuesWioQs.��4uesWioQ��� Kas�a�cKoice�oI�parWs�Wo�aQswer.

&aQGiGaWes�are�remiQGeG�WKaW�all TuaQWiWaWiYe�aQswers�sKouOG�iQcOuGe�appropriaWe�uQiWs.
&aQGiGaWes�are�aGYiseG�Wo�sKow�aOO�WKeir�worNiQJ�iQ�a�cOear�aQG�orGerO\�maQQer��as�more�marNs�are�awarGeG�

Ior�souQG�use�oI�PK\sics�WKaQ�Ior�correcW�aQswers.

7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

$W�WKe�eQG�oI�WKe�examiQaWioQ��IasWeQ�aOO�\our�worN�secureO\�WoJeWKer.�

7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG�oI�eacK�TuesWioQ�or�parW�TuesWioQ.�

)or�ExamiQer¶s�8se

6ecWioQ�$

6ecWioQ�%

7oWaO

7Kis�GocumeQW�coQsisWs�oI�17 priQWeG�paJes��iQcOuGiQJ�WKis�coYer�paJe.

6eWWer�� >Turn over
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�

Section A (50 marks)
$Qswer�aOO�WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.

�. $� suiWcase� sOiGes� GowQ� a� coQYe\er� EeOW� Irom� aQ� aeropOaQe� as� sKowQ� iQ� )iJ.� �.�.� � 7Ke�
suiWcase�sWarWs�Irom�resW�aW�A� wKicK�is�aW�WKe�Wop�oI�WKe�EeOW�aQG�sOiGes�GowQ�WKe�EeOW uQWiO�iW�
reacKes�B wKicK� is��.� m�EeOow�A. 7Ke�suiWcase� WKeQ�GeceOeraWes�as� iW�moYes�aOoQJ� WKe�
Kori]oQWaO�IOoor.

Fig. 1.1

7Ke�mass�oI�WKe�suiWcase�is����NJ. 7Ke�suiWcase is�moYiQJ�aW�a�Kori]oQWaO�speeG�oI��.� m�s�
aW B.��7aNe�JraYiWaWioQaO�IieOG�sWreQJWK��J� ����1�NJ.

� �a�� 'escriEe�WKe�eQerJ\�cKaQJes�WKaW�WaNe�pOace�as�WKe�suiWcase moYes�Irom�A Wo B��aQG
� �� Irom�B Wo C iQ�)iJ.��.�.� � � � � � � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

� �E�� &aOcuOaWe�WKe�eIIicieQc\�oI�WKe�suiWcase wKeQ�iW�moYes�Irom�A Wo B.�� � � � >�@

coQYe\or�EeOW

aeropOaQe

suiWcase

A

B C

�.��m

IOoor
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�

� �c�� 7Ke� suiWcase comes� Wo� a� resW� aW�C WKree secoQGs� aIWer� passiQJ�B.� � 'eWermiQe� WKe
� � aYeraJe�reWarGiQJ�Iorce�exerWeG�E\�WKe�IOoor�oQ�WKe�suiWcase.� � � � � � >�@
� �

�. )iJ.��.��sKows�a�sN\ GiYer�IaOOiQJ�YerWicaOO\�Irom�aQ�aircraIW.

Fig. 2.1

� �a�� 2Q�)iJ.��.���Graw�aQG OaEeO�WKe�Iorces�experieQceG�E\�WKe�sN\ GiYer as�Ke�IaOOs.��� >�@

� �E�� )iJ.��.��sKows�WKe�YeOociW\�Wime�JrapK�Ior�WKe�sN\�GiYer GuriQJ�WKe�IirsW����s�oI�Kis�Mump.

Fig. 2.2

� � 7Ke� sN\� GiYer� IaOOs� Irom� resW� aW� Wime  � �� s aQG� iQiWiaOO\� acceOeraWes� aW� ���m�s�. +e
� �� reacKes�a�sWeaG\�YeOociW\�aIWer����s.��$W�Wime  ����s��Ke�opeQs�Kis�paracKuWe.

YeOociW\���ms��

Wime���s
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�

� � �i�� ExpOaiQ�WKe moWioQ�oI�WKe�sN\�GiYer�Irom���Wo����s.� � � � � � � >�@
� � �
� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� 2Q�)iJ.��.���sNeWcK�WKe�acceOeraWioQ�Wime�JrapK�Ior�WKe sN\�GiYer Irom�Wime� ���s�Wo�
� � � Wime� ����s. � � � � � � � � � � � � � � � � >�@

Fig. 2.3

� � �iii� ExpOaiQ wK\�WKe�sN\�GiYer�GeceOeraWes�aIWer�Ke�opeQs�Kis�paracKuWe�aW�Wime� ����s.��
� � � � � � � � � � � � � � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�. )iJ.��.��sKows� WKe�apparaWus� WKaW couOG�Ee�useG� Wo�KeaW�up�waWer� iQ�a�poW.� �7Ke�exWerior�
waOO oI�WKe�poW�is coYereG�wiWK�a�Oa\er�oI�poO\sW\reQe�Ioam.

Fig. 3.1
� �

poO\sW\reQe�Ioam waWer

WKermomeWer

iQciGeQW
soOar�raGiaWioQ

poW

acceOeraWioQ���ms��

Wime���s
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�

$�sWuGeQW�puWs�WKe�poW�iQ�GirecW�suQOiJKW�aQG�measureG�WKe�Wime�iW�WooN�Ior�WKe�WemperaWure
oI�WKe�waWer�Wo�iQcrease.��7Ke�eQerJ\ WraQsIerreG�Wo�WKe�waWer�is������-�aQG�WKe�Wime�WaNeQ�
Ior� WKe� WemperaWure oI� WKe�waWer� Wo� iQcrease� Irom���.�� &� Wo���.� & is��� miQuWes.� �7Ke�
WemperaWure�oI�WKe�air�ouWsiGe�WKe�poW�is���.�� &.

� �a�� &aOcuOaWe�WKe�power�suppOieG�E\�WKe�6uQ�Wo�WKe�waWer�iQ�WKe�poW.� � � � � >�@

� �E�� �i�� 2WKer�WKaQ�KeaW�excKaQJe�wiWK�WKe�surrouQGiQJs��suJJesW�aQoWKer reasoQ�wK\�WKe�
� � sWuGeQW¶s�resuOWs�caQ�oQO\�Ee�useG�as�aQ�esWimaWe�oI�WKe�power�oI�WKe�6uQ.��� >�@
� �

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� &aOcuOaWe�WKe�mass�oI�WKe�waWer�iQsiGe�WKe�poW. 7Ke�speciIic�KeaW�capaciW\�oI�waWer
� � �is �����-��NJ &�.�� � � � � � � � � � � � � � >�@

� �c�� 'escriEe�Kow�WKe�poO\sW\reQe�Ioam�iQsuOaWes�WKe�poW.�� � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �G�� ExpOaiQ�wK\�WKe�waWer�reacKes�a�sWeaG\�WemperaWure aIWer�some�Wime.� � � � >�@
� �

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� ��

� � � �
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�

�. )iJ.��.���QoW�GrawQ�Wo�scaOe��sKows�parW�oI�WKe�paWK�oI�a�ra\�oI�OiJKW��PQR��WraYeOOiQJ�WKrouJK
aQ�opWicaO�IiEre.��7Ke�opWicaO�IiEre�coQsisWs�oI�a IiEre�oI�GeQser�WraQspareQW�maWeriaO��coaWeG�
wiWK�a�Oa\er�oI�Oess�GeQse�WraQspareQW�maWeriaO.��7Ke�OeIW�siGe�oI�WKe�IiEre�is�Kori]oQWaO�wKiOe�
WKe�riJKW�siGe�oI�WKe�IiEre�is�EeQW.

Fig. 4.1

� �a�� &ompOeWe�WKe�paWK�oI�WKe ra\�oI�OiJKW�uQWiO�iW�reacKes�WKe�eQG�oI�WKe�opWicaO�IiEre.� � >�@

� �E�� 7Ke�reIracWiYe�iQGex�oI�WKe�opWicaOO\�Oess�GeQse�maWeriaO�is�assumeG�Wo�Ee��.�.

� � �i�� 'eWermiQe�WKe�miQimum�aQJOe� QeeGeG�Ior�WoWaO� iQWerQaO�reIOecWioQ�Wo�WaNe�pOace.
� � � � � � � � � � � � � � � � � � � � >�@
� � � � � � � � � � �

� � �ii�� ExpOaiQ�wK\�iW�is�Qecessar\�Ior�WKe�GeQser�maWeriaO�Wo�KaYe�a�reIracWiYe�iQGex�mucK�
� � KiJKer�WKaQ�WKaW�oI�WKe�Oess�GeQse�maWeriaO.� � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �c�� 2WKer� WKaQ� WKe�cosW� iQcurreG�� sWaWe�oQe�aGYaQWaJe�oI�usiQJ�opWicaO� IiEres� raWKer� WKaQ�
copper�wires�Ior�WraQsmissioQ�oI�iQIormaWioQ.� � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

opWicaOO\�Oess�
GeQse�maWeriaO

opWicaOO\�GeQser
maWeriaO

P

Q

R

��

��
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�. )iJ.��.��sKows�aQ�oEMecW�AB Qear�a�WKiQ�coQYerJiQJ�OeQs.��7Ke�paWK�oI�oQe�ra\�Irom�poiQW�A�
passiQJ�WKrouJK�WKe�OeQs��is�GrawQ.

Fig. 5.1

� �a�� 2Q�)iJ.��.���Graw�a�suiWaEOe�ra\�Irom�poiQW�B� passiQJ�WKrouJK�WKe�OeQs� Wo� OocaWe�WKe�
posiWioQ�oI�WKe�imaJe�oI�oEMecW AB.��/aEeO�WKe�imaJe�A’B’.�� � � � � � >�@

� �E�� %\�GrawiQJ�aQoWKer�ra\�Irom�poiQW�B passiQJ�WKrouJK�WKe�OeQs��marN�WKe�IocaO�OeQJWK�oI�
WKe�OeQs.��/aEeO�iW�f.� � � � � � � � � � � � � � � >�@

� �c�� 7Ke�coQYerJiQJ�OeQs�ma\�Ee�useG�Wo�Iorm�a�YirWuaO� imaJe�oI�oEMecW�AB.� �6WaWe�wKere�
WKe�oEMecW�is�pOaceG��reOaWiYe�Wo�WKe OeQs��Ior�a�YirWuaO�imaJe�Wo�Ee�IormeG.� � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�. )iJ.� �.�� sKows� a� OarJe�meWaO� spKere�X� supporWeG� oQ� aQ� iQsuOaWiQJ sWaQG.� � 6pKere�X is
coQQecWeG�Wo�earWK�WKrouJK�swiWcK�S.��$�posiWiYeO\�cKarJeG�spKere�Y is�ErouJKW�Yer\�cOose�
Wo�spKere�X aQG�is�KeOG�iQ�pOace�E\�Wwo�sWriQJs��A aQG B.�

Fig. 6.1

6wiWcK�S is�WKeQ�cOoseG.

� �a�� �i�� 2Q�)iJ.��.���Graw�WKe�cKarJe�GisWriEuWioQ�oQ�spKere�X.� � � � � � >�@

+
S

B

iQsuOaWiQJ�sWaQG

Y

A

B

OeQs

X
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� � �ii� ExpOaiQ�\our�aQswer�Wo��a��i�.� � � � � � � � � � � � >�@�

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �E�� 6WriQJ B is�Qow�cuW wiWK�swiWcK�S remaiQiQJ�cOoseG.��

� � �i�� 'escriEe�aQG�expOaiQ�WKe�suEseTueQW�moWioQ�oI�Y uQWiO�iW�comes�Wo�a�resW.� � >�@
� � �

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� 2Q�)iJ.��.���Graw WKe�IiQaO�posiWioQ�oI�resW�oI�Y.� � � � � � � � >�@

� �
� �
� �
� �

Fig. 6.2

�. )iJ.��.��sKows�aQ�eOecWric�circuiW.��E is�a��.��9�ceOO�aQG�T is�a�WKermisWor�wKose�YariaWioQ�oI�
resisWaQce�wiWK�WemperaWure�is�sKowQ�iQ�)iJ.��.�.�

� �

� �

Fig. 7.1

$

9
S

E
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� � � �

� � � � � � � �

Fig. 7.2

� �a�� :KeQ�WKe�WKermisWor�is�aW���� &��aQG�swiWcK�S is�cOoseG��WKe�reaGiQJ�oQ�WKe�ammeWer�is�
� � ��m$.��'eWermiQe�WKe resisWaQce�oI�resisWor�R.� � � � � � � � � >�@�
� �

�E�� 7Ke�WemperaWure�oI�WKe�WKermisWor�iQcreases Irom��� &�Wo��� &.

� �i�� &aOcuOaWe�WKe�reaGiQJ�oQ�WKe�ammeWer aW���� &.� � � � � � � � >�@�

� �ii�� ExpOaiQ� WKe� cKaQJe� iQ� WKe� poWeQWiaO� GiIIereQce across� T�� iI� aQ\�� wKeQ� WKe�
WemperaWure�oI�WKe�WKermisWor�iQcreases.� � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

resisWaQce����

WemperaWure����&
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�. )iJ.� �.�� sKows� Kow� power� caEOes� are� useG� Wo� WraQsmiW� eOecWricaO� eQerJ\� Irom� a� power�
sWaWioQ Wo WKe� coQsumers� iQ� a� YiOOaJe.� � 7Ke� power� sWaWioQ� proGuces� eOecWriciW\� aW� aQ�
aOWerQaWiQJ� YoOWaJe� oI� ��� N9.� � 7Ke ouWpuW� YoOWaJe� oI� WraQsIormer� - is� ��� N9�� wKiOe� WKe�
YoOWaJe�suppOieG�Wo�WKe�coQsumers�is�����9.��$ssume�WKaW�WraQsIormers�- aQG K are�iGeaO.

Fig. 8.1

� �a�� ExpOaiQ�wK\�WraQsIormer�- is�QoW�aEOe�Wo�WraQsIorm�WKe�YoOWaJe oI a�GirecW�curreQW.� >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �E�� &aOcuOaWe�WKe�QumEer�oI� WurQs� iQ�WKe�primar\�coiO�oI� WraQsIormer�- iI� WKere�are��������
WurQs�iQ�WKe�secoQGar\�coiO.� � � � � � � � � � � � � >�@

� �c�� ExpOaiQ�wK\�WKe�YoOWaJe�oI�power�sWaWioQ was�sWeppeG�up�Irom����N9�Wo�����N9�EeIore�
EeiQJ�WraQsmiWWeG�oYer�WKe�power�caEOes.� � � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

power sWaWioQ

WraQsIormer�- power�caEOes WraQsIormer�K

coQsumers
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Section B (30 marks)
$Qswer�aOO�WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.��
4uesWioQ��� Kas�a�cKoice�oI�parWs�Wo�aQswer.

�.� $�sWuGeQW�iQYesWiJaWeG�Kow�curreQW�Yaries�wiWK�poWeQWiaO�GiIIereQce�Ior�Wwo�GiIIereQW�Oamps X
aQG Y. )iJ.��.� sKows�WKe�reaGiQJs�oEWaiQeG.

Fig. 9.1

� �a�� ,Q�WKe�space�EeOow��Graw�WKe�GiaJram�oI�a�circuiW�WKaW�WKe�sWuGeQW�couOG�use�Wo�oEWaiQ�
WKe�resuOWs�iQ�)iJ.��.�.��7Ke�curreQW�iQ�Oamp�X musW�Ee�oEWaiQeG�aW�WKe�same�Wime�as�WKe�
curreQW�iQ�Oamp�Y.� � � � � � � � � � � � � � � >�@

� �E�� 6WaWe�WKe�YaOues�oI�poWeQWiaO�GiIIereQce�Ior�wKicK both Oamp�X aQG�Oamp�Y EeKaYe�OiNe
oKmic�coQGucWors.��ExpOaiQ�\our�aQswer.� � � � � � � � � � >�@�

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

poWeQWiaO�GiIIereQce���9 curreQW�iQ�Oamp�X ��$ curreQW�iQ�Oamp�Y ��$

�.� �.�� �.��

�.� �.�� �.��

�.� �.�� �.��

�.� �.�� �.��

�.� �.�� �.��

�.� �.�� �.���

�.� �.�� �.���

�.� �.�� �.��

�.� �.�� �.���
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� �c�� 8siQJ�)iJ.��.���expOaiQ�wKicK�Oamp Kas�a�KiJKer�resisWaQce.� � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �G�� 8siQJ�\our�aQswer�Irom��c���expOaiQ�wKicK�Oamp�is�EriJKWer�aW�aQ\�poWeQWiaO�GiIIereQce.
� � � � � � � � � � � � � � � � � � � � >�@�

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �e�� 7Ke� sWuGeQW� repeaWs� Kis� iQYesWiJaWioQ� wiWK� a� sWroQJ� wiQG� EOowiQJ� oYer� WKe� Oamps.��
)iJ.��.��sKows�WKe�reaGiQJs�oEWaiQeG�aW�a poWeQWiaO�GiIIereQce oI��.��9.�

� �

Fig. 9.2

� � ExpOaiQ�wK\�WKe�YaOues�oI�curreQW� iQ�)iJ.��.��are�GiIIereQW�Irom�WKaW� iQ�)iJ.��.��Ior�WKe�
same�poWeQWiaO�GiIIereQce�across�WKe�Oamps.�� � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

poWeQWiaO�GiIIereQce���9 curreQW�iQ�Oamp�X ��$ curreQW�iQ�Oamp�Y ��$

�.� �.�� �.��
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��.� )iJ.���.��sKows�a�OouGspeaNer�maGe�E\�a�sWuGeQW.��$�coiO�oI�wire�is�IixeG Wo�oQe�eQG�oI�WKe�
paper�coQe.��:KeQ�WKe�swiWcK�is�cOoseG��WKe�paper�coQe�moYes�Wo�WKe�riJKW.�

� �

Fig. 10.1

� �a�� ExpOaiQ�wK\�WKe�paper�coQe�moYes�Wo�WKe�riJKW wKeQ�WKe�swiWcK�is�cOoseG.� � � >�@�

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �E�� 7Ke�sWuGeQW�iQYesWiJaWes�Kow�cKaQJiQJ�WKe�si]e�oI�WKe�curreQW�iQ�WKe�coiO�oI�wire�aIIecWs�
WKe� Kori]oQWaO� GisWaQce� moYeG� E\� WKe� paper� coQe. 7Ke� resuOWs� oI� WKe� sWuGeQW¶s�
iQYesWiJaWioQ�are� sKowQ�iQ�)iJ.���.�.

� � �

Fig. 10.2

Kori]oQWaO
GisWaQce�
moYeG�
E\�paper�
coQe���cm

curreQW���$

cOam
ruEEer�EaQG

ruEEer�EaQG

cOam

maJQeW

coiO�oI�wire

paper�coQe ruOer

G.c.
suppO\
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� � 6WaWe�aQG�expOaiQ�WKe�resuOWs�oI�WKe�sWuGeQW¶s�iQYesWiJaWioQ�wKeQ�WKe�curreQW�iQcreases�
Irom��.��$ Wo��.��$.� � � � � � � � � � � � � � � >�@�

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �c�� �6ouQG�is�proGuceG�wKeQ�WKere�is�aQ�aOWerQaWiQJ�curreQW�iQ�WKe�coiO.

� � �i�� ExpOaiQ�Kow�souQG�is�proGuceG�wKeQ�WKere�is�aQ�aOWerQaWiQJ�curreQW�iQ�WKe�coiO. >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� 'escriEe�Kow�WKe�parWicOes�oI�WKe�coQe�proYiGes�aQ�exampOe�oI� OoQJiWuGiQaO�waYe�
� � moWioQ.� � � � � � � � � � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �iii� ExpOaiQ�WKe�GiIIereQce�iQ�WKe�souQG�KearG�wKeQ�WKe�si]e�oI�WKe�aOWerQaWiQJ�curreQW�
� � is�iQcreaseG.�� � � � � � � � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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EITHER 

��. )iJ.� ��.�� sKows� a� maQomeWer� aWWacKeG� Wo� a� W\re� Wo� measure� WKe� pressure� GiIIereQce�
EeWweeQ� WKe� air� iQsiGe� WKe� W\re� aQG� WKe� aWmospKere� ouWsiGe.� � 7Ke� aWmospKeric� pressure�
ouWsiGe WKe�W\re�is���������Pa.

Fig. 11.1

� �a�� �i�� 0arN�oQ� WKe�maQomeWer��a�poiQW�P wKere� WKe�pressure� is����cm�oI�waWer�KiJKer
� � � WKaQ�aWmospKeric�pressure.� � � � � � � � � � � � >�@

� � �ii� &aOcuOaWe� WKe� pressure� oI� WKe� air� iQsiGe� WKe� W\re.� � 7Ke� GeQsiW\� oI� waWer� is�
� � � �����NJ�m� aQG�WKe�JraYiWaWioQaO�IieOG�sWreQJWK��J� ����1�NJ.� � � � � >�@

� � �iii� 6WaWe�wKaW�cKaQJe�� iI�aQ\��wiOO�occur�Wo�WKe�KeiJKW h iI�a� OiTuiG�GeQser�WKaQ�waWer�
� � � is�useG�iQ�WKe�maQomeWer.�� � � � � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� �E�� 'escriEe�WKe�moWioQ�oI�air�moOecuOes� iQsiGe�WKe�W\re�aQG�expOaiQ�Kow�WKis�resuOWs� iQ�a�
� � pressure�exerWeG�E\�air�oQ�WKe�waOOs�oI�WKe�W\re.� � � � � � � � � >�@

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

maQomeWer

meWre�ruOe

waWer

W\re

air

JrouQG
YaOYe

h
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� �c�� 7Ke�W\re�Joes�oYer�a�sWoQe�as�sKowQ�iQ�)iJ.���.�.��

Fig. 11.2

� � 6WaWe�aQG�expOaiQ

� � �i�� Kow�WKe�pressure�exerWeG�oQ�WKe�JrouQG�cKaQJes.� � � � � � � >�@�

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� Kow�WKe�pressure�iQsiGe�WKe�W\re�cKaQJes.� � � � � � � � � >�@�

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

OR

��.� 7Ke�weiJKW�oI�a�rocN��wKicK�is�more�WKaQ����1��caQQoW�Ee�measureG�GirecWO\�usiQJ�a�spriQJ�
EaOaQce�wiWK�a�maximum�reaGiQJ�oI����1.��)iJ.���.� sKows�a�seWup�WKaW�couOG�Ee�useG�Wo�
GeWermiQe�WKe�weiJKW�oI�WKe�rocN.

Fig. 11.3

$�weiJKWOess�pOaQN� is�piYoWeG�wiWK� WKe� rocN�pOaceG���.��cm� Irom� WKe�piYoW.� �7Ke�pOaQN� is�
suspeQGeG� E\� a� spriQJ� EaOaQce� aW� a� poiQW� ��.�� cm� Irom� WKe� rocN.� � 7Ke� pOaQN� EaOaQces�
Kori]oQWaOO\�aQG�WKe�reaGiQJ�oQ�WKe�spriQJ�EaOaQce�is��.��1.�

W\re

air

sWoQeJrouQG

spriQJ�EaOaQce

pOaQN

��.��cm

rocN

JrouQG

��.��cm
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� �a�� �i�� 6WaWe�WKe�principle of moments.� � � � � � � � � � � >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� ExpOaiQ�wK\�WKis�seWup�caQ�eQaEOe�WKe�weiJKW�oI�WKe�rocN�Wo�Ee�GeWermiQeG.��� >�@

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �iii� &aOcuOaWe�WKe�weiJKW�oI�WKe�rocN.� � � � � � � � � � � >�@

� �E�� 7Ke�rocN�IaOOs�oII�WKe�pOaQN�aQG�KiWs�WKe�JrouQG�wiWK�a�speeG�oI��.��m�s.��7Ke�YerWicaO�
GisWaQce�oI�WKe�pOaQN�Irom�WKe�JrouQG�is��.��m.� �

� � �i�� &aOcuOaWe�WKe�Wime�WaNeQ�Ior�WKe�rocN�Wo�KiW�WKe�JrouQG.��6WaWe�Wwo�assumpWioQs�WKaW�
� � \ou�KaYe�maGe�GuriQJ�\our�caOcuOaWioQs.� � � � � � � � � >�@

� � � assumpWioQ��� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � assumpWioQ��� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � �ii� &aOcuOaWe�WKe�worN�GoQe�oQ�WKe�rocN�E\�WKe�Iorce�oI�JraYiW\.� � � � � >�@

End of Paper
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Answers to PRSS 4E Physics Prelim 2018

Section A

�. �a�� )rom�A Wo B��JraYiWaWioQaO�poWeQWiaO�eQerJ\�oI�WKe�suiWcase�is�coQYerWeG�Wo�NiQeWic�eQerJ\
aQG�WKermaO��aQG�souQG��eQerJ\. >�@
)rom�B Wo C��WKe�NiQeWic�eQerJ\�oI�WKe�suiWcase�is�coQYerWeG�Wo�WKermaO��aQG�souQG��
eQerJ\. >�@

�E� EIIicieQc\�  � �useIuO�eQerJ\�ouWpuW���iQpuW�eQerJ\��x�����
 � �KE�aW�B ��*PE�aW�A��x�����
 � �ò�x����x��.�� �����x����x����x����� >�@
 � ��� >�@

�c� $cceOeraWioQ�oI�suiWcase��a  �Y � u����W
 � ������.������
 � ���.���m�s� >���@

)�  � ma
� � reWarGiQJ�Iorce�  � ���x��� �.��� >���@ E&)
5eWarGiQJ�Iorce�  � ��.��1 >�@ E&)

25

:orN�GoQe�E\�reWarGiQJ�Iorce�  � /oss�iQ�KE
)�x������x���x��.����  � ò�x����x��.���� >�@
)�  � ��.��1 >�@

�. �a�

�E� �i�� $s�Ke�IaOOs��Kis�YeOociW\�iQcreases�>���@�aQG�WKis�causes�WKe�air�resisWaQce�Wo
iQcrease >���@.
7Ke��GowQwarG� resuOWaQW�Iorce�Gecreases >���@��KeQce�Kis�acceOeraWioQ�is�
Gecreases�>���@.

weiJKW��>���@

air�resisWaQce�>���@

YeOociW\ ��ms��

Wime���s

�

�

 � ��� >�@

�c� $cceOeraWioQ�oI�suiWcase� a  �Y � u����W
 � �� ���.������
 � � �.���m�s� >���@

)�  ma
� � reWarGiQJ�Iorce�  � ���x��� �.��� >���@ E&E&))
5eWarGiQJ�Iorce�  � ��.��1 >�@@ &E&E&E&E&E&E&E&E&E&E&E&&E&E&E&E&E&&&&E&&&E&&E&E&&&&&&&E&E&E&E&E&E&&E&E&E&&&&E&&E&E&E&&E&E&&E&E&E&E&EE&E&&EEE&E&EEEE&EEEE&E&E&&EEEEE&EEEEE&EEEEEEEEEEEEE&EEE&E&E&&EEEEEE&EEEE&EEE&EEEEE&EE&E&&&)))))))))))

25

:orN�GoQe�E\�reWarGiQJ�Iorce�  � /oss�iQ�KE
)�x������x���x��.���  � ò�x����x��.��� >�@
)�  � ��.��1 >��@@

�. �a�

weiJKWweiJKW��>���@>���

Qce�>���@air�resisWaQ

YeYeYYeYeYeYeYYeYeYeYeeYeYeYeYeYeeYeYeYeYeYeYeYeYeYeYeYeYeYeYeYeeYeYeYeYeYYeYeeeYeYeeeeYeYeYYYeeeeYYYYYYeYYeeeYeYeYYYYYeeYeYeYYYYYYeYYeYYeYeYeYYYeYeYYeYYYeYeYeYYeYYYeYeYYeYYYeYYeYeYeYeYeYYeYeYYYYeYeYeYeeYeeeeeeeOoOoOoOooooOooOooOOoOoooOoOoOoOooOoooOoOoOoOoOooooOooooOooooOoooOoOoooooooooooOooOooooooooOooooOoooooooOoOooooOoOoOOOoOoOoOOooOOOooOOOoOOOOOooOOooooooociciccciccciciciciiccicicciciicicciicciiiciciciicicicicicicicicicicciiicicicciiiiccccccccciiiccccccicccccicicicccccccccccccccccccccccccccccccccciccccicicccccccccicciciciciciiiW\W\W\W\W\WWW\W\W\W\W\W\WW\W\W\WWW\WW\W\WW\WW\\W\W\W\W\W\\W\W\\W\W\\W\W\W\W\\\W\W\\W\W\\W\\W\W\\W\W\W\W\\W\W\W\\W\\\\W\W\\W\\\W\W\W\W\W\\W\\\\\\\\\\WWW\\\\\\W\W\W\WW\\\W\W\WWW\\\\\\WWW\\W\\\\\\\\\\ ������������������������������������������������������������������������������������������ msmmmmsmsmsmsmsmsmsmsmmmsmsmsmsmsmsmsmmmmmmmssssssmmsmssssssmmmssssssmssssmmmmmmsmmmmmmmms�������

WimWi

��

��
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�ii�

�iii� $IWer�WKe�sN\�GiYer�opeQs�WKe�paracKuWe��WKe�resisWiYe�Iorce�or�air�resisWaQce�acWiQJ�oQ
Kim��Eecomes�JreaWer�WKaQ�Kis�weiJKW. >�@
5esuOWaQW�Iorce�oQ�Kim�Eecomes�QeJaWiYe���resuOWaQW�Iorce�acWs�iQ�a�GirecWioQ�opposiWe
�upwarGs��Wo�Kis�moWioQ�>�@�aQG�KeQce�Ke�GeceOeraWes.

�. �a�� Power��P�  � E���W
 � �����������x����
 � �.��:� � >�@

�E� �i�� 6ome�oI�WKe�eQerJ\�Irom�WKe�6uQ�is�useG�Wo�KeaW�WKe�poW��as�weOO�as�WKe�waWer�.
25
7Ke�iQWeQsiW\�oI�soOar�raGiaWioQ�oQ�WKe�apparaWus�cKaQJeG�GuriQJ�WKe����miQuWes.
25
7Ke�WKermomeWer�is�WoucKiQJ�WKe�Ease�oI�WKe�poW�aQG�is�QoW�exacWO\�measuriQJ�WKe�
WemperaWure�oI�WKe�waWer
25
&OouGs�EOocN�suQ�ra\s�Irom�reacKiQJ�WKe�poW.
25
7Ke�GisWaQce�oI�WKe�poW�Irom�WKe�6uQ�is�OarJe�aQG�some�oI�WKe�6uQ¶s�eQerJ\�is�OosW�
EeIore�reacKiQJ�WKe�waWer.
$Q\�oQe�>�@

�ii� 4  � mc
�����  � m�x������x����.��� ��.�� >�@
m  � �.���

 � �.���NJ�or�����J >�@

�c� 7Ke�air�WrappeG�iQ�poO\sW\reQe�>�@ is�a�poor�coQGucWor�oI�WKermaO�eQerJ\�>���@.
&oQYecWioQ�is�resWricWeG�as�air�is�WrappeG >���@.
+eQce�KeaW�WraQsIer�E\�coQGucWioQ�aQG�coQYecWioQ�is�reGuceG.

�G� 7Ke�raWe�aW�wKicK�WKe�waWer�JaiQs�KeaW�Irom�WKe�6uQ�is�eTuaO�Wo�WKe�raWe�oI�KeaW Ooss�Wo
WKe�surrouQGiQJs.
25
7Kere�is�Qo�QeW�KeaW�WraQsIer�EeWweeQ�WKe�waWer�aQG�WKe�surrouQGiQJs.
$Q\�oQe�>�@

>�@ $�sWraiJKW�OiQe�or curYe�wiWK�QeJaWiYe�JraGieQW
Irom���������Wo��������.
No marks if the starting value of acceleration is
not 10 m/s2

>�@ $�sWraiJKW�Kori]oQWaO�OiQe�sKowiQJ�WKaW
acceOeraWioQ�is�]ero�Irom����Wo����s.

�iii� $IWer�WKe�sN\�GiYer�opeQs�WKe�paracKuWe��WKe�resisWiYe�Iorce�or�airrrrrr rrrrrresesesesesesisisisisisisWaWaWaWaWaWaQce�acWiQJ�oQ
Kim��Eecomes�JreaWer�WKaQ�Kis�weiJKW. >�@
5esuOWaQW�Iorce�oQ�Kim�Eecomes�QeJaWiYe���resuOWaQW�Iorcrcrcrcrcrceeeeee acacacacacacWsWsWsWsWsWs iiiiiiQ�a�GiGiGiGiGiGirerererererecWcWcWcWcWcWioioioioioioQQQQQQ�ooooopo posiWe
�upwarGs��Wo�Kis�moWioQ�>�@�aQG�KeQce�Ke�GeceOeraWes.

�. �a�� Power��P�  � E���W
 �����������x����
 �.��:� >�@

�E� �i� 6ome�oI�WKe�eQerJ\�Irom�WKe�6uQ�is�useG�Wo�KeaaW�WKe�poW��asssss�s weweweweweweOOOOOOO �as�WKe�waWer�.
25
7Ke�iQWeQsiW\�oI�soOar�raGiaWioQ�oQ�WKe�apparaWus�cKcKc aQa JeG�GuriQJ�WKe����miQuWes.
25
7Ke�WKermomeWer�is�WoucKiQJJ WKWKee EaEase ooI�I WKWKKee popoW�W aQa G�G is�QoW�exacWO\�measuriQJ�WKe�
WemperraWa ure�oI�WKe�waWer
25
&OouGs�EOocN�suQ�ra\s�Iromm rreaeacKcKiQQJ�J WKWKee popoW.W.
25
7Ke�GisWaQcece ooI�I�WKWKe�e poW�W�IrIromom WWKeKe�6uQ�is�OarJe�aQG�some�oI�WKe�6uQ¶s�eQerJ\�is�OosW�
EeIore rreaeacKcKiQQJJ WKe�wawaWeWer.r.
$Q\�oQee >�>�@@

�ii� 4   � mcmc
������   � m�m x�x ��� ���x����.��� ��.�� >�@
m  � �.� ���

  �.���NJ�or�����J >�@

�c� 7Ke�air�WrappeG�iQ poO\sW\reQe�>�@ is�a�poor�coQGucWor�oI�WKermaO�eQerJ\�>���@.

371



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

��

�. �a�

>�@ &orrecWO\�Graws�a�ra\�oI�OiJKW�wKere�WKe�aQJOe�oI�reIOecWioQ
is�eTuaOs�Wo�WKe�aQJOe�oI�iQciGeQce�aW�R.

�E� �i�� 5eIracWiYe�iQGex��Q�  � siQ�i���siQ�r
 � siQ��� ��siQ���
 � �.���� >�@

siQ�c�  � ����Q
�  � �����.�� >���@�� E&)

c� �  � ��.� >�@� � E&)

0iQimum�aQJOe� � � ��.� >���@��

�ii� 7Kis�wiOO�eQsure�a�smaOO�criWicaO�aQJOe. >�@
7oWaO� iQWerQaO�reIOecWioQ�wiOO� WaNe�pOace�more�easiO\ ��more�ra\s�caQ�uQGerJo�WoWaO
iQWerQaO�reIOecWioQ.� >�@

�c� 2pWicaO�IiEres�caQ�carr\�more�iQIormaWioQ�WKaQ�copper�wires.
25
7raQsmissioQ�oI�iQIormaWioQ�is�IasWer.
25
7Kere�wiOO�Ee�Oower�eQerJ\�Ooss���siJQaO�Ooss�GuriQJ�WraQsmissioQ.
25
,QIormaWioQ�caQ�Ee�WraQsmiWWeG�oYer�a�OoQJer�GisWaQce. $Q\�oQe�>�@

�. �a�
�E�

>�@ 'raws�a�ra\�Irom�B passiQJ�WKrouJK�WKe�opWicaO�ceQWre�oI�WKe�OeQs.
>�@ 'raws�aQG�OaEeO�WKe�imaJe�A’B’ correcWO\.
>���@�� 'raws�a�ra\�paraOOeO�Wo�priQcipaO�axis�aQG�passiQJ�WKrouJK�WKe�OeQs�Wo�reacK�

poiQW�B’.�
>���@�� ,QGicaWes�aQG�OaEeO�WKe�IocaO�OeQJWK�f correcWO\.

�c� 7Ke�oEMecW�musW�Ee�pOaceG�Oess�WKaQ�WKe�IocaO�OeQJWK�Irom�WKe�OeQs. >�@

B’

A’f
�E�

�E�

�a�

�a�

 siQ��� ��siQ���
 �.��� >�@

siQ�c�  � ����Q
�  � �����.�� >���@�� E&)

c� �  � ��.� >�@ E&)

0iQimum�aQJOe� � � ��.� >���@��

�ii� 7Kis�wiOO�eQsure�a�smaOO�criWicaO�aQJOe. >�@
7oWaO� iQWerQaO�reIOecWioQ�wiOO� WaNe�pOace�moreeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeasasasasasaaasasasasaasasasaasaasasaasasasasaasasasaasasaasaasaaaasssssasaaassaassssssssssssssasssssasssasiOiOiOiOiOiOiOOiOiOiOOiOiOiOiOiOiOiOOOOiOOiOiiOOOOOiOiOOiOOiOiOiiOiOiOiOiOOiOiiiOiOOiiiiiOOOOiiiOiiiiOOiOiiiiiOiiOiOiiiiiiiOiiiiOiOOOOOOOO\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ��������������������������������������������������������������������������mmomomomomomomomommommomommomomomomomomommomomommomommmomomomomomommomomomomomomommmomommommommmmomomommmmommmmmmoooomomommmmmmoomommmmommomoomomomommmmomomomomommmmoommommmoooommmmmmooommmommommommomomoooooommoommmmoomoooomooorererrrrererrererererererereerererererererererererererererererererererererereereerrrereerrereeeeerereereererrrrrererererreereeeererreerererereereeeereeereerereeeeeeerrereerrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrra\a\a\a\a\a\aaaaaaaaaaaaaaaaaaaaaaaa s�s�s�s�ss�cacacacacacaQQQQQQ uQuQuQuQuQuQGeGeGeGeGeGerrrJrJrJr o�WoWaO
iQWerQaO reIOecWioQ. >�@

�c� 2pWicaO�IiEres�caQ�carr\�more�iQIoIormaWioQ�WKaQ�coppeper�wires.
25
7raQsmissioQ�oI�iQIormaWioQ�is�IasWer.
25
7Kere�wiOO�Ee�Oower�eQerJ\�Ooss���siJQaOaO�Ooso s�GuriQJQJ WWraraQsQsmim ssioQ.
25
,QIormaWioQ�caQ�Ee�WraQsmiWWeG�oYeYer�r a�a OoQJQJerer GGisWaWaQcQ e. $Q\�oQe�>�@

�. �a�
�E�

B’

A’f
�E�

�E��E�

�a�

�a�
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�. �a�� �i�
>�@ 'raws�QeJaWiYe�cKarJes�oQ�WKe�OeIW�siGe�oI�X

aQG�Qo�posiWiYe�cKarJes�oQ�WKe�riJKW�siGe.

�ii� 7Ke�posiWiYe�cKarJes�iQ�Y aWWracWs�eOecWroQs�Irom�earWK�>�@�as�uQOiNe�cKarJes
aWWracW�>���@.
7Kis�iQGuces�a�QeJaWiYe�cKarJe�oQ�WKe�OeIW�siGe�oI�X.�>���@

�E� �i�� Y moYes�WowarGs�X >���@�as�uQOiNe�cKarJes�aWWracW�>���@.
:KeQ Y WoucKes�X >���@��Y is GiscKarJeG���QeuWraOiseG�>���@�E\�WKe�earWK.
Y WKeQ�moYes�awa\�Irom�X >���@�Gue�Wo�JraYiWaWioQaO�Iorce�>���@�aQG�osciOOaWes�
EeIore�comiQJ�Wo�a�resW.

�ii�

>�@ 'raws�Y EeiQJ�suspeQGeG�YerWicaOO\�E\�sWriQJ�A.

�. �a�� 5esisWaQce�oI�WKe�wKoOe�circuiW  � 9���,
 � �.��������x������
 � ����� >�@

5esisWaQce�oI�WKermisWor�aW����&�  � ����� >�@�

5esisWaQce�oI�resisWor�R� �  � ��� � ���
 � ����� >�@ E&)

25

5esisWaQce�oI�WKermisWor�aW����&�  � ����� >�@

PG�across�WKermisWor�  � 5,
 � ����x���x�����
 � �.��9 >���@

PG�across�resisWor�  � �.� � �.�
�  � �.��9 >���@

5esisWaQce�oI�resisWor�R�  � �.������x�����
 � ����� >�@

�E� �i�� 5esisWaQce�oI�T�aW����&�  � ����

&urreQW�oQ�ammeWer�aW����&�  � 9���5
 � �.��������������
 � ���m$� � >�@ E&)

B
B

B

Y

Y WKeQ�moYes�awa\�Irom�X >���@�Gue�Wo�JraYiWaWioQaO�Iorce�>���@�aQG�osciOOaWes�
EeIore�comiQJ�Wo�a�resW.

�ii�

>�@ 'raws�ws YY EeiQJ suspeQGeG G�YerWicaOO\�E\�sWriiQJ�EeiQJ suspeQGeG YerWicaOO\ E\ sWriQJ AA.

�. �a�� 5esisWaQce�oI�WKe�wKoOe�circuiW  � 9���,
 � �.���� ���x����������
 � ��� ��� >�>> @

5esisWaQce�oIo �WKermisWor�aW����&&   � �������� >>�@�

5esisWaQce�oI�resisWor�R� �   R ������ �� ������
  ������� � >�@ E&)

25

5esisWaQce�oI�WKermrmisisWoWor�r aWaW ����� &�  � ����� >�@

PG�acrossss WWKeKermrmissWoWorr  �rr 5,
 ����x���x�����
 �.��9 >���@

PG�across resisWor  �r �.� � �.�

Y
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�ii� :KeQ�WemperaWure�iQcreases��resisWaQce�oI�WKermisWor�Gecreases�>���@.
7Kis�Gecreases�WKe�raWio�oI�resisWaQce�oI�T Wo�WKe�WoWaO�resisWaQce�oI�WKe�wKoOe
circuiW.
25
7Kis�Gecreases�WKe�raWio�oI�resisWaQce�T Wo�WKe�resisWaQce�oI�R.� >�@
7Ke�poWeQWiaO�GiIIereQce�across�T Gecreases. >���@

�. �a�� $�GirecW�curreQW�Goes�QoW�proGuce�a�coQWiQuousO\�cKaQJiQJ�maJQeWic� IieOG >���@ iQ� WKe
primar\�coiO�oI�WraQsIormer�- >���@.
7Kis�wiOO�QoW� resuOW� iQ�eOecWromaJQeWic� iQGucWioQ�or�Qo�emI�wiOO�Ee� iQGuceG� >���@� iQ� WKe�
secoQGar\�coiO�>���@.�

�E� 1p���1s  � 9p���9s
1p����������  � �������� >�@

1p�  � ���� >�@ $ccepW�����

�c� 6WeppiQJ�up�WKe�YoOWaJe�wiOO�reGuce�WKe�WraQsmissioQ�curreQW�>�@.
$s�power�Ooss��P� �,�5�>���@��WKis�wiOO�reGuce�power�Ooss�as�KeaW�>���@�iQ�WKe�caEOes.

Section B

�. �a�

/amps�iQ�paraOOeO�>���@ wiWK�YoOWmeWer�coQQecWeG�iQ�paraOOeO�wiWK�WKe�Oamps�>���@.�
$Q�ammeWer�oQ�eacK�EraQcK�Wo�measure�WKe�curreQW�WKrouJK�Oamps. >���@��
$� YariaEOe� resisWor� or� poWeQWiomeWer� is� useG� Wo� Yar\� WKe� poWeQWiaO� GiIIereQce� across�
WKe�Oamps. >���@�
Deduct ½ mark if battery / power source missing  

�E� 9aOues�oI�poWeQWiaO�GiIIereQce�is�Irom��.��9�Wo��.��9. >���@
7Ke�raWio�oI�poWeQWiaO�GiIIereQce�Wo�curreQW�is�coQsWaQW ��curreQW�is�proporWioQaO�poWeQWiaO
GiIIereQce�>�@�sKowiQJ�WKaW�resisWaQce�is�coQsWaQW�>���@.

�c� /amp Y Kas�a�Oower�curreQW�WKaQ�Oamp�X >�@ Ior�aQ\�YaOue�oI�poWeQWiaO�GiIIereQce >���@.
/amp Y Kas�a�KiJKer�resisWaQce�WKaQ�Oamp�X >���@.
No marks for a simple answer e.g. ‘the resistance of Y is higher’.

�G� $s� power� ouWpuW� P�  � 9� �� 5� >���@� X Kas� a� KiJKer� power� ouWpuW� as� iWs� resisWaQce� is
Oower�>�@.��+eQce�X is�EriJKWer�>���@.
No marks for a simple answer e.g. ‘X is brighter’.

$

$

9

�E� 1p���1s  9p���9s
1p����������  � �������� >�@

1p�  � ���� >�@ $ccepW�����

�c� 6WeppiQJ�up�WKe�YoOWaJe�wiOO�reGuce�WKe�WraQsmissioQ�curreQW�>�@.
$s�power�Ooss��P� �,�5�>���@��WKis�wiOO�reGuce�power�Ooss�as�KeaWWWWWW >>>>>>�������������@�@�@�@�@�@ iiiiiQQQQQQ WKWKWKWKWKWKe�eeeee caEOes.

Section B

�. �a�

/amps�iQ�paararaOOOOeOeO�>����@@ wiwiWKWK YYoOoOWmWmW eWer�coQQecWeG�iQ�paraOOeO�wiWK�WKe�Oamps >���@.�
$Q�ammeWer�oQ�eacacKK ErEraQaQcKcK WWo�measure�WKe�curreQW�WKrouJK�Oamps. >���@��
$� YariaEaEOeOe rresesisisWoWor� oror ppoWo eQWiomeWer� is� useG� Wo� Yar\� WKe� poWeQWiaO� GiIIereQce� across�
WKe�Oampps.s. >�>���� @�
Deduct ½½ mmara k k ifif bbattery / power source missing  g

�E� 9aOues�oI�poWeQWiaO�GiIIereQce�is�Irom��.��9�Wo��.��9. >���@
7Ke�raWio�oI�poWeQWiaO�GiIIereQce�Wo�curreQW�is�coQsWaQW ��curreQW�is�proporWioQaO�poWeQWiaO

$$

$

9
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�e� :iQG�remoYes�KeaW�Irom�WKe�Oamps >���@ aQG�Oowers�WKeir�WemperaWure. >���@
$s�WemperaWure�Oowers��WKe�resisWaQce�oI�WKe�Oamps Gecreases�>���@�aQG�KeQce�curreQW
is�KiJKer >���@.

��. �a�� :KeQ�swiWcK� is�cOoseG��curreQW� IOows� WKrouJK� WKe�coiO� >���@�aQG�proGuces�a�maJQeWic
IieOG�iQ�WKe�coiO�>���@
7Ke�riJKW�siGe�oI�WKe�coiO�is�maJQeWiseG�wiWK�a�souWK�poOariW\�>���@.��7Ke�maJQeW�aWWracWs�
WKe�coiO�>�@�as�uQOiNe�poOes�aWWracW�>���@�causiQJ�WKe�coQe�Wo�moYe�Wo�WKe�riJKW.

�E� 7Ke Kori]oQWaO� GisWaQce� moYeG� E\� WKe� coQe� iQcreases� >���@� QoQ�OiQearO\� >���@� wiWK
curreQW.
7Ke�sWreQJWK�oI�maJQeWic�IieOG�iQ�WKe�coiO�iQcreases�wiWK�curreQW or�WKe�coiO�Eecomes�a
sWroQJer�eOecWromaJQeW >���@�aQG�resuOWs� iQ�a JreaWer�aWWracWiYe�Iorce EeWweeQ�WKe�coiO
aQG�WKe�maJQeW�>���@.

�c� �i�� $Q�aOWerQaWiQJ�curreQW�causes�WKe�coiO�Wo�Ee�coQWiQuousO\�aWWracWeG�aQG�repeOOeG�E\
WKe�maJQeW.�>�@
7Kis�causes�WKe�coQe�Wo�YiEraWe�>�@�aQG�a�souQG�waYe�is�proGuceG.

�ii� 7Ke�souQG�proGuceG�WraYeO�iQ�a�GirecWioQ�paraOOeO Wo�WKe�YiEraWioQ�oI�WKe�parWicOes�oI
WKe�coQe. >�@

�iii� 7Ke�souQG�KearG�is�OouGer. >�@
$s�curreQW�iQcreases��WKe�ampOiWuGe�oI�YiEraWioQ�>�@ oI�WKe�coQe�iQcreases.

EITHER 
��. �a�� �i�� PoiQW�P marNeG�aW����cm�marN�oQ�WKe�maQomeWer�WuEe. >�@

�ii� Pressure�oI�air��  � $WmospKeric�pressure��� KJ
 � ���������������x��.��x���� >�@
 � �������Pa ��.���x�����Pa�� >�@

�iii� h Gecreases. >�@

�E� 7Ke�air�moOecuOes�are�moYiQJ�raQGomO\���coQWiQuousO\�>���@�aW�KiJK�speeGs�>���@.
:KeQ�WKe�air�moOecuOes�KiW�WKe�waOOs�oI�WKe�W\re��a�Iorce�is�exerWeG�>���@�aQG�WKis�siQce
pressure�is�Iorce�per�uQiW�area�>���@��a�pressure�is�exerWeG�oQ�WKe�waOOs.

�c� �i�� 7Kere�is�Oess�surIace�area�iQ�coQWacW�wiWK�WKe�JrouQG�>���@.��+eQce�pressure
iQcreases�>���@.�

�ii� 7Ke� air� iQsiGe� WKe� W\re� is� compresseG� or� YoOume� oI� air� iQsiGe� WKe� W\re
Gecreases�>�@.��7Ke�QumEer�oI�air�moOecuOes�per�uQiW�YoOume�iQsiGe�WKe�W\re
iQcreases�>���@�aQG�WKis�iQcreases�WKe�IreTueQc\�oI�coOOisioQ�EeWweeQ�WKe�air
moOecuOes�aQG�WKe�W\re�>�@.��Pressure�iQsiGe�WKe�W\re�iQcreases�>���@.

OR
��. �a�� �i�� )or�aQ�oEMecW� iQ�eTuiOiErium��WKe�sum�oI�cOocNwise�momeQW�aEouW�a�piYoW�is�eTuaO

Wo�WKe�sum�oI�aQWicOocNwise�momeQW�aEouW�WKe�same�piYoW. >�@

�ii� 7Ke� cOocNwise� momeQW� Gue� Wo� spriQJ� EaOaQce� is� eTuaO� Wo� WKe� aQWicOocNwise
momeQW�Gue�Wo�rocN�aEouW�piYoW�>���@.

7Ke�sWreQJWK�oI�maJQeWic�IieOG�iQ�WKe�coiO�iQcreases�wiWK�curreQW or�WKe�coiO�Eecomes�a
sWroQJer�eOecWromaJQeW >���@�aQG�resuOWs� iQ�a JreaWer�aWWracWiYe�Iorce EeWweeQ�WKe�coiO
aQG�WKe maJQeW�>���@.

�c� �i� $Q�aOWerQaWiQJ�curreQW�causes�WKe�coiO�Wo�Ee�coQWiQuousO\�aWWracWeWeeeeeGGGGGG aQaQaQaQaQQG�G�G�G�G�G repeOOeG�E\
WKe�maJQeW.�>�@
7Kis�causes�WKe�coQe�Wo�YiEraWe�>�@�aQG�a�souQG�waYe�is�s�s�s�s�s�prprprprprproGoGoGoGoGoGucucucucucu eeeeeGe .

�ii� 7Ke�souQG�proGuceG�WraYeO�iQ�a�GirecWioQ�paraOOeO Wo WWWWWWKeKeKeKeKeKeeeKeKeKeeKeeeeKeKKeeKeKeKeKeKeKeeKeKeeeeeKeKeKeeeeeeKeeeKeKeKeeKeeKeKeeKeeeeeKeeKeKeeeeKeeKeKeeKeeeeeeeeeeeeeeKeKeeKKKK YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYiiiEiEiEiEEiEEEEiEEEEiEEEEEiEEiEEEiEiEiEEiEiEEEEiEEEEEEiEiEiEEEiEiEEiEEEiEEEiEEiEiEEEEEEiEEEEEEEEEEiEEEEEEEEEEEiEiEEEEEEEiEEEiEEiiiii rrrrrrarararararararrrarrararaarrararrararararaaaraaaaraaarararaaraWiWiWiWiWiWiWWWWWWWWW ooooQo �oI�I�WKWKWKWKWKWKe�e pppppaparWicOes oI
WKe�coQe. >�@

�iii� 7Ke�souQG�KearG�is�OouGer. >�@
$s�curreQW�iQcreases��WKe�ampOiWuGe�oI�YiEraWioQ�>�@� oIoIIIoIIoIoIoIIoIIIIoIIoIoIIIoIIIIoIoIoIIIoIIIIIIIIIIIIooIoIoIIIIIIoIoIoIoIIIIIIoIIIIIIIIooIIIIIoIIIIoIIIIIIIIIoIIIIoIIIIII WWWWWWWWWWWWWWWWWKKKKKKKKeKKKKKKKKKKKKKK �coQQQQQQeeeeee iQiQiQiQiQiQcreaaaaaaseseseseseses.s.s.s.s.s.

EITHER
��. �a� �i�� PoiQW�P marNeG�aW����cm�marN�oQ�WKe�maQomeWeer�r�WuWuEe. >�@

�ii� Pressure oI�air�  � $WmospspKeKeriric�c�prp essusureree ��� KJKJ
 �������� �� ����� �� xx ��.�� xx������ >�@
 �������� PPaa ����.����� x�x ������Pa�� >�@

�iii� h Gecreases. >�@

�E� 7Ke�air�moOeecucuOeOes�ara e�moooYiY QJQJ rraQaQGoGomO\���coQWiQuousO\�>���@�aW�KiJK�speeGs�>���@.
:KeQ�WKe�airir mmoOo ecuOuOesese KKiWiW WWKeKee wwaOOs�oI�WKe�W\re��a�Iorce�is�exerWeG�>���@�aQG�WKis�siQce
pressure�is�Iorce�peper�r uQuQiWiW aarereeaa�>���@��a�pressure�is�exerWeG�oQ�WKe�waOOs.

�c� �i� 7Kerere�ee isis OOesese s�susurIrIaca e�area�iQ�coQWacW�wiWK�WKe�JrouQG�>���@.��+eQce�pressure
iQcreasaseses >>�����@�@.

�ii� 7Ke� air� iQsiGe� WKe� W\re� is� compresseG� or� YoOume� oI� air� iQsiGe� WKe� W\re
Gecreases >�@.��7Ke�QumEer�oI�air�moOecuOes per�uQiW�YoOume�iQsiGe�WKe�W\re
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��

$s�momeQW� �Iorce�x�perpeQGicuOar�GisWaQce�>���@��a�OarJer�perpeQGicuOar�GisWaQce�
oI�spriQJ�EaOaQce�Irom�piYoW�eQaEOes�a�reaGiQJ�Oess�WKaQ����1���smaOOer�reaGiQJ�
>�@ Wo�Ee�recorGeG�oQ�WKe�spriQJ�EaOaQce.

�iii� &OocNwise�momeQW�aEouW�piYoW  � $QWicOocNwise�momeQW�aEouW�piYoW
�.��x���.�  � :�x���.� >�@
:  � ��.��

 � ��.��1 >�@ ��or���sI

�E�� 'isWaQce�WraYeOOeG�  � $rea�uQGer�WKe�JrapK
�.�� � � � �  � ò�x��.��x�W >�@
W� � � � �  � �.����s� � >�@���or���sI

$ssumpWioQ��� 7Ke�rocN�IaOOs�Irom�resW���7Ke�iQiWiaO�YeOociW\�oI�WKe�rocN�is���m�s.��>���@�
$ssumpWioQ��� 7Ke�rocN�is�experieQciQJ�Iree�IaOO���acceOeraWes�coQsWaQWO\ ��WKere�is�Qo�

air�resisWaQce�acWiQJ�oQ�WKe�rocN.�>���@�

�c� :orN�GoQe�oQ�WKe�rocN�  � )�x�G
 � ��.��x��.� >�@ E&)
 � ��.��-� � >�@ ��or���sI E&)

YeOociW\���ms��

Wime���s

�.�

W
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$s�momeQW� �Iorce�x perpeQGicuOar�GisWaQce�>���@��a�OarJer�perprprppppeeeeeeQGiGiiiiicucucucucucuOar�GisWaQce�
oI�spriQJ�EaOaQce�Irom�piYoW�eQaEOes�a�reaGiQJ�Oess�WKaQ����1���ssmsmsmsmsmaOOeeeeeerr�r�rr�r�reaGiQJ
>�@ Wo�Ee�recorGeG�oQ�WKe�spriQJ�EaOaQce.

�iii� &OocNwise�momeQW�aEouW�piYoW  $QWicOocNwise�momomomomomomemememememeQWQWQWQWQWQW�aEouWuWuWuWuWuW ppppppiYiYiYiYiYiYoWoWoWoWoWoW
�.��x���.�  :�x���.� >�>�>�>�>�>���>��>>>>>>�>�����>����>�>�����>���>�>��>>>>>>>>>>> @@@@@
:  ��.��

 ��.� 11111 >>>�>�>�>�>��>>��>�>�>�>�>�>���>��>������>�>��>�>�>�>��>�>�>�>�>��>�����>��>��>��>��>����>�>���>�>�>���>�>����>��>����>�>>�>�>��>�>>>>�>�>>�>�>>�>>�>��>�>�����>> @@ �@ �@ �@@ �@@ �@ �@ �@ �@ �@@ �@ �@ ����@ ��@ �@ ��@ �@ �@ �@ �@ �@ �@ �@ �@ ���@ �@ �@ �@ �@ �@ �@ �@ �@ �@ �����@ ��@ �@ �@@ �@ ��@ �@ �@ ����@ �@ �@ �@ �@ ����@ ��@ �@ �@ �@@@ ����@ ���@ ��@ �@ �����@ ������@ �@@ �@ �@@@@@ ��@@ �@@ �@@@ ��������� ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooorrrrrrrrrr �������sIrrrrrrrrrrr

�E�� 'isWaQce�WraYeOOeG�  � $rea�uQGerrrrrr WWWKeKeKeKeeKe�JrapKpKpKpKpKpK
�.�� � �  � ò�x��.� x�WW >�>����>�@
W� � � � �  � �.����s� >�>�>�>��>�@���or���sI

$ssumpWioQ��� 7Ke�rocN�IaOOss IIIroromm rereesWsW �� 77KeKe iiQiQ WiaO�YeOociW\�oI�WKe�rocN�is���m�s.��>���@�
$ssumpWioQ��� 7Ke�rocN�is�exexxpeperirir eQe ciciQJQJ IIree�IaI OO���acceOeraWes�coQsWaQWO\ ��WKere�is�Qo

aiair�reresis sWaQQcece aacWcWiiQJ�oQ�WKe�rocN.�>���@�

�c� :orN�GoQe ooQ�WKWKe�rocNcN   � )) x�G
  ��.��x��.� >�@ E&)
 ��.� -� >�@ ��or���sIr E&)

YeOociW\���ms��

Wime���s

�.�

W
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&Oass 5eJisWer�1o.

&aQGiGaWe�1ame

PEIRCE SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018

SECONDARY 4 EXPRESS

PHYSICS 6091 / 01
Paper���0uOWipOe�&Koice

$GGiWioQaO�0aWeriaOs��
0uOWipOe�&Koice�$Qswer�6KeeW

18 September 2018
1 hour 

INSTRUCTIONS TO CANDIDATES

:riWe�iQ�soIW�peQciO.
'o�QoW�use�paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.
:riWe�\our�Qame��cOass�aQG�reJisWer QumEer�oQ�WKe�spaces�proYiGeG�aEoYe�aQG�oQ�WKe�
0uOWipOe�&Koice�$Qswer�6KeeW.�

7Kere�are forty TuesWioQs oQ�WKis�paper.�$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ�WKere�are�
Iour�possiEOe�aQswers�A� B� C aQG D.�
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�
0uOWipOe�&Koice�$Qswer�6KeeW.

Read the instructions on the Multiple Choice Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�paper.

7Kis�paper�coQsisWs�oI�17 priQWeG�paJes�aQG�1 EOaQN�paJe.
6eWWer��0rs�+su�/�K��
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1 :KicK oI�WKe�TuaQWiW\ is�eTuiYaOeQW�Wo�oQe�meWre"

A �.��x����� mm ��

B �.��x����� 0m

 C �.��x���� Nm� � � �

D �.��x���� Qm

2 :KicK�is�a�scaOar�TuaQWiW\"

A   weiJKW� �

B eOecWric�IieOG�

C momeQW�oI�a�Iorce

D eOecWromoWiYe�Iorce�

3 7Ke�GiaJram�sKows�WKe�YeOociW\�Wime�JrapK�Ior�WKe�moWioQ�oI�a�EoG\.�

:KaW�is�iWs�GispOacemeQW�iQ�WKe�IirsW���secoQGs"�

A�� �.��m B ���m C ���m D ���m

4 $�car�oI�mass������NJ�is�moYiQJ�aW�a�coQsWaQW�speeG�oI����m���s.�
:KaW�is�WKe�aYeraJe�EraNiQJ�Iorce�QeeGeG�Ior�iW�Wo�come�Wo�a�sWop�iQ�����m"

A �����1 B �����1 C �����1 D �����1

Wime��s�

YeOociW\��m � s�

�

�

��

��

� � ��
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5 $�maQ�is�sWaQGiQJ�oQ�a�weiJKiQJ�scaOe�iQsiGe�a�OiIW.�7Ke�weiJKiQJ�scaOe�reaGs�����1�
wKeQ�WKe�OiIW�is�sWaWioQar\.�

� � � � ���������
:KicK�opWioQ GescriEes�correcWO\�WKe�reaGiQJ�oQ�WKe�weiJKiQJ�scaOe�wKeQ�WKe�OiIW�
acceOeraWes�upwarGs�aQG�wKeQ�WKe�OiIW�acceOeraWes�GowQwarGs"

OiIW�acceOeraWes�upwarGs OiIW�acceOeraWes�GowQwarGs

A
B 
C 
D

more�WKaQ�����1

Oess�WKaQ�����1

����1

more�WKaQ�����1

Oess�WKaQ�����1

more WKaQ�����1

Oess�WKaQ�����1

����1

6 $�maQ Kas�Wo�pusK�a�Eox�weiJKiQJ�����1�up�a�ramp�Irom�WKe�JrouQG�Wo�WKe�raiseG�
pOaWIorm.

�����������������������������������������������

'eWermiQe�WKe�miQimum�Iorce�reTuireG.

A�� ����1

B ����1�

C ����1

 D ����1

Eox

ramp
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7 7wo�meWaO�EOocNs�;�aQG�<�are�KaQJiQJ�Irom�WKe�spriQJ�EaOaQces�aW�WKe�same�OocaWioQ�
iQ�WKe�OaEoraWor\�as�sKowQ�EeOow.

:KicK�sWaWemeQW is�Wrue�aEouW�;�aQG <"�

A 7Ke\�KaYe�same�mass�EuW�GiIIereQW�weiJKW.

B 7Ke\�KaYe�same�weiJKW EuW�GiIIereQW�GeQsiW\.�

C 7Ke\�KaYe�GiIIereQW�YoOume�aQG�GiIIereQW�weiJKW.

D 7Ke\�KaYe�GiIIereQW�GeQsiW\�aQG�GiIIereQW�mass.

8 :KicK�Iorce�A� B� C or�D wouOG�Ee�WKe�largest Iorce�reTuireG�Wo�Ee�exerWeG�iQ�orGer�Wo�
pusK�WKe�EaOO�up�WKe�sWep"

��
9 $Q�oEMecW�oI�mass���NJ�is�WKrowQ�YerWicaOO\�upwarGs.�7Ke�NiQeWic�eQerJ\�oI�WKe�oEMecW�

wKeQ�iW�is�aW�a�KeiJKW�oI��.��m�aEoYe�WKe�JrouQG�is��.��-.�
$ssumiQJ�QeJOiJiEOe�air�resisWaQce��wKaW�is�maximum�KeiJKW�reacKeG�E\�WKe�oEMecW"�
�7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1���NJ.�

A �.��m B �.��m C �.��m D �.��m

B D

A

C

sWep

EaOO
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10 $�KeaY\�QaiO�is�IixeG�IirmO\�Wo�a�waOO.�,W�is�puOOeG�E\�a�sWriQJ�aW���o Wo�WKe�YerWicaO.��������
7Ke�QaiO�Goes�QoW�moYe.

7Kree�Iorces�acW�oQ�WKe�QaiO.
�� iWs�weiJKW�W
�� WKe�WeQsioQ�T iQ�WKe�sWriQJ
�� WKe�reacWioQ�Iorce�R EeWweeQ�WKe�QaiO�aQG�WKe�waOO

:KicK�GiaJram��GrawQ�Wo�scaOe��represeQWs�WKe�WKree�Iorces�iQ�si]e�aQG�GirecWioQ"�
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11 ,Q�WKe�arraQJemeQW�sKowQ�iQ�WKe GiaJram��a�persoQ�oI�mass����NJ�is�sWaQGiQJ�oQ�a��
pisWoQ�oI�area������cm�.�

� �
&aOcuOaWe�WKe�KeiJKW�h oI�WKe�coOumQ�oI�waWer.�

� �7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1���NJ aQG�WKe�GeQsiW\�oI�waWer�is������NJ���m�.��

 A �.��m B �.��m C �.��m D ��.��m

12 :KeQ�IiQe�poOOeQ�JraiQs�suspeQGeG�iQ�waWer�are�YieweG�uQGer�a�microscope��WKe\�are�
seeQ�Wo�Ee�maNiQJ�smaOO�raQGom moYemeQWs.�
:KicK�seQWeQce�expOaiQs�WKis�oEserYaWioQ"�

A 7Kere�are�coQYecWioQ�curreQWs�iQ�WKe�waWer.

B 7Ke�poOOeQ�JraiQs are�EeiQJ�KiW�E\�waWer�moOecuOes.

C 7Ke poOOeQ�JraiQs are�moYiQJ�aQG�coOOiGiQJ�wiWK�oQe�aQoWKer.

D 7Ke poOOeQ�JraiQs are�OiYiQJ�orJaQisms�so�WKe\�moYe�arouQG.

13 7Ke�pressure�oI�a�Jas�iQ�a�c\OiQGer�is�WKe�same aW�aOO�poiQWs�iQ�WKe�c\OiQGer.�
:KicK�sWaWemeQW�expOaiQs�WKis"

A 7Ke�moOecuOes�oI�WKe�Jas�are�aOO�oI�WKe�same�si]e.

 B 7Ke�moOecuOes�oI�WKe�Jas�aWWracW�oQe�aQoWKer.

 C 7Ke�moOecuOes�oI�WKe�Jas�moYe�aW�GiIIereQW�speeGs.

 D 7Kere�are�maQ\�moOecuOes��aOO�moYiQJ�aW�raQGom.��

h

pisWoQ�oI�area������cm�

waWer
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14 7Ke�GiaJram�sKows�a�IOasN�oI�coOoureG�OiTuiG.�$�Qarrow�WuEe�passes�WKrouJK�WKe�
sWopper. :KeQ�WKe�IOasN�is OeIW�iQ�pure�meOWiQJ�ice��WKe�OiTuiG�coOumQ�measureG��
��� mm.�:KeQ�WKe�IOasN�is�OeIW�iQ�EoiOiQJ�waWer��WKe�OiTuiG�coOumQ�measureG���� mm.
:KeQ�WKe�IOasN�is�OeIW�iQ�oiO�aW�a coQsWaQW�WemperaWure��WKe�OeQJWK�oI�WKe�OiTuiG�coOumQ�
Eecame ��� mm.

:KaW�is WKe�WemperaWure oI�WKe�oiO"

��������A �� o&� �B �� o&� C ��� o&� D ��� o&�

15 $OumiQium�IoiOs�are�commoQO\�useG�Wo�wrap�sweeW�poWaWoes�wKicK�are�Wo�Ee�cooNeG�iQ�
a�EarEecue�Iire�as�sKowQ�iQ�WKe�GiaJram.��

�����������������������

+ow�sKouOG�WKe�sweeW�poWaWoes�Ee�wrappeG�iI�WKe�aOumiQium�IoiO�Kas�oQe�sKiQ\�siGe�
aQG oQe�GuOO siGe"

A 7Ke�sKiQ\�siGe�sKouOG�Ee�oQ�WKe�ouWsiGe�Eecause�iW�is�a�EeWWer�emiWWer oI�raGiaWioQ.�

B 7Ke�sKiQ\�siGe�sKouOG�Ee�oQ�WKe�ouWsiGe�Eecause�iW�is�a�EeWWer�coQGucWor oI�KeaW.�

C� 7Ke�GuOO�siGe�sKouOG�Ee�oQ�WKe�ouWsiGe�Eecause�iW�is�a�EeWWer�aEsorEer�oI�raGiaWioQ.

D 7Ke�GuOO�siGe�sKouOG�Ee�oQ�WKe�ouWsiGe�Eecause�iW�is�a�EeWWer�coQGucWor oI�KeaW.�

2uWsiGe�,QsiGe�

6weeW�poWaWo$OumiQium IoiO
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16 $ir�is�EOowQ�iQWo�eWKer�WKrouJK�WKe�JOass�WuEe�as�sKowQ iQ�WKe�GiaJram.
$IWer�some�Wime��iW�is�oEserYeG�WKaW�WKe�IiOm�oI�waWer�Iree]es�iQWo�ice.

:KicK�opWioQ best GescriEes�WKe�processes�WKaW�resuOWs�Irom�EOowiQJ�WKe�air"
� �

raWe�oI�eYaporaWioQ�oI�eWKer WemperaWure�oI�eWKer KeaW�WraQsIer�

A
B 
C 
D

iQcreases

iQcreases

Gecreases

Gecreases

rises

IaOOs

IaOOs

rises

Irom�waWer�Wo�eWKer

Irom�waWer�Wo�eWKer

Irom�eWKer�Wo�waWer

Irom�eWKer�Wo�waWer

17 7Ke�raWio�oI�WKe�masses�oI�Wwo�meWaO�EOocNs�G aQG H is�����.�7Ke\�are�EoWK�KeaWeG�
uQiIormO\�usiQJ�iGeQWicaO�KeaWers.�7Ke�WemperaWure�Wime�JrapKs�oI�WKe�EOocNs�are�
sKowQ�EeOow.

:KaW�is�WKe�raWio�oI�WKe�speciIic�KeaW�capaciWies�oI�G aQG H"�
� �

A ��� B ��� C ��� D ���

a�IiOm�oI�waWer eWKer

� �

��

��

��

���

Wime���s

WemperaWure���o&

�

G H

wooGeQ�EoarG

EOowQ�air

JOass�WuEe
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18 $�YiEraWor�is�pOaceG�aW�WKe�ceQWre�oI�aQ�iQcOiQeG�rippOe�WaQN�as�sKowQ.

+ow�Goes�WKe�waYeOeQJWK�oI�WKe�waWer�waYe�cKaQJe�wKeQ�iW�is�moYiQJ�WowarGs�WKe�
Wwo�eQGs P aQG Q oI�WKe�rippOe�WaQN"

WowarGs�P WowarGs�Q

A
B 
C 
D

Gecrease

Gecrease

iQcrease

Qo�cKaQJe

Gecrease

iQcrease

Gecrease

Qo�cKaQJe

19 7Ke�GiaJram�sKows�WKe�posiWioQ�oI�air�parWicOes�aW�a�parWicuOar�iQsWaQce wKeQ�a�souQG�
waYe�is�passiQJ.

7Ke�waYeOeQJWK�is�WKe�GisWaQce�EeWweeQ

A ��aQG��

B ��aQG��

C ��aQG��

D� ��aQG��

20 7Ke�GiaJram sKows�GiIIereQW�reJioQs�oI�WKe�eOecWromaJQeWic�specWrum�wiWK�some�oI�WKe
reJioQs�iGeQWiIieG.

:KicK�reJioQ�coQWaiQs�waYes�WKaW�caQ�Ee�useG�Wo�GeWecW�couQWerIeiW�QoWes"

rippOe�WaQN
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21 7Kree sWuGeQWs�sWaQG���m�aparW�iQ�IroQW�oI�a�pOaQe�mirror�WKaW�is���m�OoQJ.

� �
6WuGeQW�X sWaQGs�iQ�OiQe�wiWK�oQe�eGJe oI�WKe�mirror�as�sKowQ�aEoYe.

+ow�maQ\�sWuGeQWs�caQ�see�WKe�imaJes�oI�WKe�oWKer�Wwo"

A� �� B� �� C� �� D� ��

22 7Ke�GiaJram�sKows�WKe�paWK�oI�a�ra\�oI�OiJKW�as�iW�sWriNes�WKe�waWer�Wo�air�EouQGar\.

:KaW�is�WKe�speeG�oI�OiJKW�iQ�waWer"

A�� �.���x�����m���s�

B �.���x ����m���s�

C �.���x�����m���s�

D �.���x�����m���s�

23� � 'uriQJ�a�WKuQGersWorm��a�EoOW�oI�OiJKWQiQJ�seQGs�ouW�aQ�eOecWric�cKarJe�oI����&�Irom�a
WKuQGercOouG�Wo�WKe�EarWK.�,I�WKe�eQerJ\�proGuceG�E\�WKe�OiJKWQiQJ�is�aEouW�����0-��
GeWermiQe�WKe�poWeQWiaO�GiIIereQce�EeWweeQ�WKe�WKuQGercOouG�aQG�WKe�EarWK.

A ���09 B ����09 C �������09 D �������09

�m �m

�m

6WuGeQW�X 6WuGeQW�Y 6WuGeQW�Z

0irror
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24 $Q�isoOaWeG�coQGucWiQJ�spKere�P�Kas�a�cKarJe�GisWriEuWioQ�sKowQ EeOow.�

$�simiOar�spKere�4��coQQecWeG�Wo�EarWK�E\�a�OoQJ�wire��is�ErouJKW�cOose�Wo�P.��
:KicK�GiaJram�sKows�WKe�IiQaO�GisWriEuWioQ�oI�cKarJe�oQ�WKe�Wwo�spKeres"

� �
A� � � � � � � B� �

C� � � � � � � D

� �
25 :KicK�JrapK�sKows�WKe�I / V cKaracWerisWic�Ior�a�semicoQGucWor�GioGe"

26 7Ke�GiaJram�EeOow�sKows�a�circuiW.��

P Q

:KaW�is�WKe�eIIecWiYe�resisWaQce�EeWweeQ�WermiQaOs�P�aQG�4"

A ��� B� ���� C ���� D ����

P Q

A                                B                                C                                D

�

�
�
�

�
�

��
P

��

�

�
�

�

P
�
�
�

� �

�
�

�

�

�
�

4

��
�
�
� � � �

�
�

�
P

�
� �

� �

�
�

�

�
�

�

4

��
�
�
� � �

� �

�

�
�

�
P

�
� �

�

�
�
�

4
�

�
�
�

�

� � �

�

�

�
P

�
�
�
�

4

��
�
�
� �

�

�
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27 $Q�eOecWric�KeaWer�Kas�Wwo�KeaWiQJ�coiOs�wiWK�iGeQWicaO�resisWaQces.�7Ke\�caQ�Ee�
coQQecWeG�iQ�WKree�GiIIereQW�wa\s�as�sKowQ�iQ�circuiWs ;��<�aQG�=�EeOow.

:KicK�oI�WKe�IoOOowiQJ�correcWO\�raQNs�WKe���circuiWs�Irom�WKe�OowesW�Wo�WKe�KiJKesW�
EaseG�oQ�WKe�power�oI�WKe�circuiW"

� �
OowesW power meGium�power KiJKesW power

A
B 
C 
D

<

;�

=�

=�

;

=�

;�

<�

=

<�

<�

;�

28 $Q�eOecWric�iroQ�marNeG������:����� 9�is�coQQecWeG�Wo�a�����9�maiQs suppO\.
:KaW�is�WKe�power�GissipaWeG�E\�WKe�eOecWric�iroQ"

A ����: B� ����: C �����:� D ������:

29 $ OiJKW�GepeQGeQW�resisWor��/'5��aQG�a�WKermisWor�are�coQQecWeG�iQ�series�wiWK�a�
EaWWer\.

:KicK�coQGiWioQs�cause�WKe�poWeQWiaO�GiIIereQce�across�WKe�/'5 Wo�Ee�WKe�smaOOesW"

A EriJKW�aQG�coOG

B EriJKW�aQG�KoW

C GarN�aQG�coOG

D GarN�aQG�KoW
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30 7Ke�cosW�oI�a�uQiW��N:K��oI�eOecWriciW\�is����ceQWs.

appOiaQce power�raWiQJ Wime�useG

Oamp

KeaWer

cooNer

����:

�.��N:

��N:

� Kours

��Kours

���miQuWes

:KaW�is�WKe�WoWaO�cosW�wKeQ�aOO�WKese�appOiaQces�are�useG�iQ WKe�Wimes�sKowQ aEoYe"�

A �.��ceQWs B ���ceQWs C ����ceQWs D �����ceQWs

31 :KicK�sWaWemeQW�EesW�GescriEes�aQ�exampOe�oI�iQGuceG�maJQeWism"

A $�Ear�maJQeW�aWWracWs�a�piece�oI�soIW�iroQ.

B $�Ear�maJQeW�Ooses�iWs�maJQeWism�iI�iW�is�repeaWeGO\�GroppeG.

C $�Ear�maJQeW��swiQJiQJ�IreeO\��comes�Wo�resW�poiQWiQJ�iQ�WKe�1orWK�6ouWK GirecWioQ.�

D 7wo�1orWK�poOes�repeO�eacK�oWKer��EuW�a�1orWK�poOe�aWWracWs�a�6ouWK�poOe.

32 7Ke�maJQeWic�IieOG�OiQes�oI�Wwo�Ear�maJQeWs�are�sKowQ�EeOow.�7Ke�GirecWioQ�oI�one oI�
WKe�IieOG�OiQes�is�aOso�sKowQ.

� �

� � :KicK�GiaJram represeQWs�WKe�correcW�arraQJemeQW�oI�WKe�maJQeWs"

A 

B 

C 

D 

1 6 1 6

6 1 1 6

6 1 6 1

1 6 6 1
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33 7Ke�GiaJram�EeOow�sKows�a�circuiW�wiWK�a�wire�coQQecWeG�Wo�a�EaWWer\�aQG WKe�swiWcK�
6.�7Ke�compasses�;�aQG = are�pOaceG�aEoYe�WKe�wire�aQG�WKe�compass�< is�pOaceG�
EeOow�WKe�wire.

:KeQ swiWcK�6�is�cOoseG��wKicK�GiaJram correcWO\�sKows�WKe�orieQWaWioQs�oI�WKe�
compass�QeeGOes"

34 7Ke�GiaJram sKows�a�moGeO�circuiW�EreaNer.�,I�WKe�curreQW�IOowiQJ�iQ�WKe�circuiW�is�
excessiYe��WKe�eOecWromaJQeW�aWWracWs�%&�Wo�EreaN�WKe�circuiW.

:KicK�sWaWemeQW�aEouW�WKe�circuiW�EreaNer�is�correcW"

A %&�is�EesW�maGe�oI�copper.

B 7Ke�circuiW�EreaNer�is�suiWaEOe�Ior circuiW�carr\iQJ�aQ�aOWerQaWiQJ�curreQW.�

C 7Ke�OimiWiQJ�curreQW�iQ�WKe�circuiW�iQcreases�iI�WKe�curreQW�iQ�WKe�circuiW�is�reYerseG.

D 7Ke�OimiWiQJ�curreQW�iQ�WKe�circuiW�wiOO�QoW�cKaQJe�E\�pOaciQJ�a�soIW�iroQ�core�iQsiGe�
WKe�coiO.

A

C

B

D
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35 7wo�paraOOeO��YerWicaO�wires�eacK�carr\�aQ�upwarG�curreQW.�������������
:KicK�GiaJram�sKows�WKe�maJQeWic�IieOG�paWWerQ�arouQG�WKe�wires�aQG�WKe�GirecWioQ�oI�
WKe�Iorce�F oQ�eacK�wire"

36 7Ke�GiaJram�sKows�a�piYoWeG�coiO�KeOG�EeWweeQ�WKe�Wwo�poOes�oI�a�maJQeW.��������������
7Ke�piYoWeG�coiO�carries�a�sWeaG\�curreQW�iQ�WKe�GirecWioQ sKowQ.

:KeQ�WKe�coiO�is�reOeaseG��iW�roWaWes�aQG�WKeQ�sWops�aW�aQ�aQJOe�݇�Wo�iWs�iQiWiaO�posiWioQ.�
:KeQ�YieweG�as�sKowQ��iQ�wKicK�GirecWioQ�Goes�WKe�coiO�roWaWe�aQG�wKaW�is�WKe�YaOue�
oI�݇�"

GirecWioQ ݇

A
B 
C 
D 

aQWicOocNwise

aQWicOocNwise

cOocNwise�

cOocNwise�

����

�����

����

�����
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37 $�sWuGeQW�pusKes� WKe�1�poOe�oI�a�Ear�maJQeW� iQWo� WKe�eQG�4 oI�a� OoQJ�soOeQoiG�aQG�
oEserYes�a�GeIOecWioQ�Wo�WKe�riJKW�oQ�WKe�seQsiWiYe�ammeWer.

:KicK�process�wiOO�proGuce�a�GeIOecWioQ�iQ�WKe�same GirecWioQ"
� �

A� puOOiQJ�WKe�1�poOe�ouW�oI�eQG�4�

B� puOOiQJ�WKe�6�poOe�ouW�oI�eQG�P�

C� pusKiQJ�WKe�1�poOe�iQWo�eQG P�

D� pusKiQJ�WKe�6�poOe�iQWo�eQG�P�

38 $�maJQeW�moYes�up�aQG�GowQ�aEoYe�a�coiO�oI�wire.�
7Ke EoWWom�oI�WKe�maJQeW�moYes�up�aQG�GowQ�EeWweeQ�P�aQG�5.�

:Kere�is�WKe�EoWWom�oI�WKe�maJQeW�wKeQ�WKere�is�Qo�iQGuceG�eOecWromoWiYe�Iorce�iQ�WKe�
coiO"

A aW�4�oQO\

B aW�5�oQO\

C aW�P�aQG�4

D aW�P�aQG�5
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39 7Ke�QumEer�oI�WurQs�EeWweeQ�eacK�pair�oI�ouWpuW�WermiQaOs�oI�a�WraQsIormer�is�sKowQ�
iQ�WKe�GiaJram.

%eWweeQ�wKicK�Wwo�WermiQaOs�wiOO�WKe�ouWpuW�Ee����9"

A P�aQG�4

B 4�aQG�5

C 5�aQG�6

D P�aQG�5

40 7Ke�GiaJram�sKows�a�OoQJ�WraQsmissioQ�OiQe�suppO\iQJ�eQerJ\�aW�����9�Wo�Wwo�Kouses�
; aQG�<�wiWKouW�usiQJ�WraQsIormers.�,Q�EoWK�Kouses��eOecWric�KeaWers�are�swiWcKeG�oQ.

� �
7Ke�occupier�oI�Kouse�;�swiWcKes�oII�WKe�KeaWer�iQ�Kis�Kouse.�
:KaW�KappeQs�iQ�Kouse�<"

WKe�YoOWaJe�suppOieG�Wo�Kouse�< WKe�power�suppOieG�Wo�Kouse�<

A
B 
C 
D 

Gecreases

Gecreases

iQcreases

iQcreases

Gecreases

sWa\s�WKe�same

iQcreases

sWa\s�WKe�same

End of Paper
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&Oass 5eJisWer�1o.

&aQGiGaWe�1ame
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:riWe�iQ�GarN�EOue�or�EOacN�peQ�iQ�WKe�spaces�proYiGeG�oQ�WKe�4uesWioQ�Paper.
<ou�ma\�use�a�peQciO�Ior�aQ\�GiaJrams�aQG�JrapKs.
'o�QoW�use�paper�cOips��KiJKOiJKWer��JOue�or�correcWioQ�IOuiG.

Section A.
$Qswer�all TuesWioQs.

Section B
$Qswer�all TuesWioQs.�4uesWioQ����Kas�a�cKoice�oI�parWs�Wo�aQswer.
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Section A (50 marks)
$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ.

1 $�peWroO�GriYeQ�car�acceOeraWes�Irom�resW�Wo�iWs�cruisiQJ�speeG�aOoQJ�a�sWraiJKW�OeYeO�roaG.
  

(a) 6WaWe�WKe�maiQ�eQerJ\�cKaQJes iQ�WKe�car�aQG�iQ�iWs�surrouQGiQJs��wKeQ

1. WKe�car�is�acceOeraWiQJ���

««««««««««««««««««««««««««««......................... >�@

2. WKe�car�is�cruisiQJ�aW�a�coQsWaQW�speeG.�

«««««««««««««««««««««................................................... >�@

(b) 7Ke car�Qow�moYes�up a�sOope�wiWK�coQsWaQW speeG.�
ExpOaiQ�wKeWKer�WKe�raWe�oI�peWroO�coQsumpWioQ�wiOO�iQcrease��sWa\�WKe�same�or�
Gecrease.� � � � � � ��

««««««««««««««««««««««««««««««««««««.�

� «««««««««««««««««««««««««««««««««........�>�@

2 $�smaOO�MeW�pOaQe�wKicK�caQ�carr\�six�peopOe�is�sKowQ�iQ�)iJ.��.�.\

Fig. 2.1

7Ke�mass�oI�WKe�IuOO\�OoaGeG�pOaQe�is������NJ.�,W�is�iQiWiaOO\�aW�resW. :KeQ�WKe�pOaQe�is�
WaNiQJ�oII��WKe�Wwo�MeW�eQJiQes�caQ�exerW�a�WoWaO�WKrusW�Iorce�oI������1�aQG�WKe�IricWioQ�
EeWweeQ�WKe�wKeeOs�aQG�WKe�JrouQG�is�����1.�%oWK�Iorces�remaiQ�coQsWaQW�GuriQJ�
WaNe�oII.

(a) &aOcuOaWe�WKe�acceOeraWioQ�oI�WKe�pOaQe�as�iW�sWarWs�Wo�moYe.

acceOeraWioQ� �..............................�>�@
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(b) ExpOaiQ�wKaW�KappeQs�Wo�WKis�acceOeraWioQ�as�WKe�pOaQe�speeGs�up.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

..............................................................................................................................�>�@

(c) 7Ke aYeraJe�acceOeraWioQ�GuriQJ�WaNe�oII�is��.��m���s�.�

(i) &aOcuOaWe�WKe�Wime�WKaW�WKe�pOaQe�wiOO�WaNe�Wo�reacK�a�WaNe�oII�speeG�oI�
���m���s.

Wime�WaNeQ� �.............................�>�@

(ii)����:KaW�is�WKe�miQimum�OeQJWK�oI�WKe�ruQwa\�WKaW�is�reTuireG�Ior�WKe�pOaQe�Wo�
WaNe�oII"

miQimum�OeQJWK� �...............................�>�@

(d) 6uJJesW�wK\�WKe�wKeeOs�oI�WKe�pOaQe�are�IoOGeG�iQWo�WKe�EoG\�oI�WKe�pOaQe�aIWer�
WaNe�oII.

  ...................................................................................................................................

� � ..............................................................................................................................�>�@
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3 $Q�arcKer�puOOs�WKe�sWriQJ�oI�Kis�Eow�aQG�iW�is�sWreWcKeG�a�Kori]oQWaO�GisWaQce�oI�
���cm�as sKowQ�iQ�)iJ.��.�.�$s�Ke�reOeases�WKe�sWriQJ� aQ�aYeraJe�Iorce�oI�����1�acWs�
oQ�WKe�arrow�EeIore�iW�Ooses�coQWacW�wiWK�WKe�sWriQJ.

Fig. 3.1

(a) &aOcuOaWe�WKe�aYeraJe�worN�GoQe�oQ�WKe�arrow.
� �

worN�GoQe� �««««««««�>�@�

(b) :KaW�is�WKe�speeG�oI�WKe�arrow�as�iW�OeaYes�WKe�Eow��iI�WKe�arrow�Kas�a mass�oI����
����J"� �

speeG� �...«««««««.�>�@�

(c) 6WaWe�two wa\s�iQ�wKicK�WKe�speeG�oI�reOease�ma\�Ee�iQcreaseG.� �

«««««««««««...««««««««««««««««««««««««..�

«««««««««««...««««««««««««««««««««««««..�
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>Turn over

4 $�raGar s\sWem��sucK�as�WKe�oQe�sKowQ�iQ�)iJ.��.���is�oIWeQ�useG�iQ�airporWs�Ior�air�WraIIic�
coQWroO.�7Ke�s\sWem�coQsisWs�oI�microwaYe�WraQsmiWWers�aQG�receiYers�arraQJeG�iQ�a�
spKericaO�sWrucWure.�%\�emiWWiQJ�microwaYe�siJQaOs�aQG�receiYiQJ�reIOecWeG�siJQaOs��WKe�
raGar�s\sWem�proYiGes�Wower�coQWroOOers�wiWK�iQIormaWioQ�oQ�WKe�moYemeQW�oI�aircraIWs
approacKiQJ�WKe�airporW.

Fig. 4.1

$Q�aeropOaQe�is�approacKiQJ�WKe airporW.�7Ke�Wime�GeOa\�oI�receiYiQJ�a�microwaYe�siJQaO�
reIOecWeG�Irom�WKe�aeropOaQe�is��.��x������s.�������������������������������

(a) :KaW�is�WKe�GisWaQce�oI�WKe�aeropOaQe�Irom�WKe�air�WraIIic�coQWroO�s\sWem"

GisWaQce� �................................�>�@

(b) 7Ke�waYeOeQJWK�oI�WKe�microwaYe�siJQaO�is���cm.�&aOcuOaWe�iWs�IreTueQc\.

IreTueQc\� �...................................�>�@
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>Turn over

(c) ExpOaiQ�wK\�WKe�microwaYe�WraQsmiWWers�aQG�receiYers�are�arraQJeG�iQ�a�spKericaO�
sWrucWure.

...................................................................................................................................

...................................................................................................................................

..............................................................................................................................�>�@

(d) 6WeaOWK�IiJKWer�pOaQes�are�³iQYisiEOe´�Wo�raGar�s\sWems�Eecause�WKe\�preYeQW�WKe�
microwaYe�siJQaOs�Irom�EeiQJ�reIOecWeG�EacN�Wo�WKe�receiYer�oI�WKe�s\sWem.�
6uJJesW�oQe�wa\�iQ�wKicK�sWeaOWK�IiJKWer�pOaQes�caQ�acKieYe�WKis.
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>Turn over

5 )iJ. �.��sKows�WKe�WemperaWure�cKaQJes�oI�a�soOiG�suEsWaQce�as�WKermaO�eQerJ\ is�
suppOieG�Wo�WKe�suEsWaQce�aW�a�coQsWaQW�raWe.

(a) 6WaWe�WKe�process�WKaW�is�KappeQiQJ�EeWweeQ�P aQG Q.� � ������
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(b) ExpOaiQ��iQ�moOecuOar�Werms��wKaW�KappeQs�Wo�WKe�eQerJ\�suppOieG�EeWweeQ�

(i) P aQG Q��� � � � � � � ������
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(c) 6WaWe�Kow�WKe�speciIic�KeaW�capaciW\�oI�WKe�OiTuiG�GiIIer�Irom�WKe�speciIic�KeaW�
capaciW\�oI�WKe�soOiG��aQG�expOaiQ�Kow�\ou�GeGuceG�WKis�Irom�WKe�JrapK�sKowQ�
iQ�)iJ.��.�.�� � � �����������������

««««««««««««««««««««««««««««««.......................
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Fig. 5.1
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>Turn over

6 )iJ.��.� sKows�WKe�oEMecW�aQG�iWs�imaJe�wiWK�ra\�X moYiQJ�WowarGs�a�coQYerJiQJ�OeQs.�

Fig. 6.1

(a) (i) 'raw��oQ )iJ.��.�� oQe�ra\�Wo�OocaWe�WKe�IocaO�poiQW�oI�WKe�OeQs.�
  0arN�WKe�IocaO�poiQW�wiWK�WKe�OeWWer�F.������ � � � � ����>�@

� � �
� � � � ������� �� �

(ii) 'eWermiQe�WKe�IocaO�OeQJWK�oI�WKe�OeQs�iQ�)iJ.��.�.� � � ���������� �

� � � �� ��
IocaO�OeQJWK� �....................................�>�@

   
(iii) &ompOeWe�WKe�paWK�Ior�ra\�X.� � � � � � � ����>�@

(b) ,I�WKe�Wop�KaOI�oI�WKe�coQYerJiQJ�OeQs�is�remoYeG��sWaWe�aQG�expOaiQ�wKeWKer�WKe�
imaJe�is�sWiOO�IormeG.� �

...................................................................................................................................�

...................................................................................................................................�
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� � � � � � � �

Wop�KaOI�oI�coQYerJiQJ�OeQs

PriQcipaO�
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�.��cm

�.��cm

ray XobMect
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>Turn over

7  $�cOiQJ�IiOm��sKowQ�iQ�)iJ.��.���is�a�WKiQ�pOasWic�IiOm�W\picaOO\�useG�Ior�seaOiQJ�IooG�iWems�
iQ�coQWaiQers�Wo�Neep�WKem�IresK�oYer�a�OoQJer�perioG�oI�Wime.�7Ke�IiOm cOiQJs�oQWo�maQ\�
smooWK�surIaces�aQG�WKus�caQ�remaiQ�WiJKW�oYer�WKe�opeQiQJ�oI�a�coQWaiQer�wiWKouW�
aGKesiYes or�oWKer�GeYices. ,W�is�maGe�oI�a�maWeriaO�wKicK Eecomes�cKarJeG�easiO\.

Fig. 7.1

(a) ExpOaiQ��iQ�Werms�oI�cKarJes��Kow a�QeuWraO�cOiQJ�IiOm�is�GiIIereQW�Irom�a�cKarJeG�
cOiQJ�IiOm.
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(b) $�sWuGeQW�Wries�Wo�peeO�a cOiQJ�IiOm�Irom�iWs�roOO.�+e�Goes�WKis�wiWK�mucK�GiIIicuOW\�as�
Ke�IiQGs�WKaW�WKe�cOiQJ�IiOm�WeQGs�Wo µsWicN¶�Wo�WKe�roOO.
ExpOaiQ��iQ�GeWaiO��wK\�WKis�KappeQs.
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>Turn over

8 (a) )iJ.��.��sKows�aQ�iroQ�riQJ�suspeQGeG�E\�a�WKreaG.�$�Ear�maJQeW�is�KeOG�cOose�Wo�
   WKe�riQJ.�7Ke�iroQ�riQJ�is�aWWracWeG�Wo�WKe�maJQeW.

Fig. 8.1

� �� ExpOaiQ�wK\�WKe�iroQ�riQJ�is�aWWracWeG�Wo�WKe�Ear�maJQeW.

� ««««««««««««««««««««««««««««««««««««

««««««««««««««««««««««««««««««««««««
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««««««««««««««««««««««««««««««««««....�>�@

(b) )iJ.��.��sKows�aQ�aOumiQium�riQJ�suspeQGeG�E\�a�WKreaG��cOose�Wo�a�Ear�maJQeW.

Fig. 8.2

  ExpOaiQ�wK\�WKe�aOumiQium�riQJ�is�QoW aWWracWeG�Wo�WKe�maJQeW.

� � ««««««««««««««««««««««««««««««««««««.��
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>Turn over

(c) :KeQ�WKe�1�poOe�oI�WKe�Ear�maJQeW�iQ�)iJ. �.��is�moYeG�TuicNO\�WowarGs�WKe�
aOumiQium�riQJ��WKere�is�aQ�iQGuceG�curreQW�iQ�WKe�riQJ�aQG�WKe�riQJ�moYes�awa\�
Irom�WKe�Ear�maJQeW.�

(i) ExpOaiQ�wK\�a�curreQW�is�iQGuceG�iQ�WKe�aOumiQium�riQJ.

� «««««««««««««««««««««««««««««««««...�

� «««««««««««««««««««««««««««««««««...�

� «««««««««««««««««««««««««««««««««...�

� ««««««««««««««««««««««««««««««««..�>�@

(ii) ExpOaiQ�wK\�WKe�aOumiQium�riQJ�moYes�awa\�Irom�WKe�maJQeW.

� «««««««««««««««««««««««««««««««««..�

� «««««««««««««««««««««««««««««««««..�

� «««««««««««««««««««««««««««««««««...�

� ««««««««««««««««««««««««««««««««..�>�@
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>Turn over

9 $Q�aOWerQaWiQJ�iQpuW�YoOWaJe�is�appOieG�across�WKe�<�pOaWes�oI�a�caWKoGe�ra\�osciOOoscope
aQG�proGuces�WKe�Wrace�sKowQ�iQ�)iJ.��.�.

Fig. 9.1

,I�WKe�peaN�YoOWaJe�oI�WKe aOWerQaWiQJ�iQpuW�YoOWaJe�is��.��9�aQG�iWs�IreTueQc\�is����+]��
GeWermiQe�WKe

(a) <��JaiQ�seWWiQJ�

< ±�JaiQ�seWWiQJ� �............................. 9���cm >�@

(b) �Wime���Ease�seWWiQJ��

Wime���Ease�seWWiQJ� ............................ ms���cm >�@

(c) 6NeWcK�oQ�)iJ. �.���WKe�Qew�Wrace�wKicK�wiOO�Ee�oEWaiQeG�Ior�WKe�same�iQpuW�YoOWaJe�
iI�WKe�<�JaiQ�is�cKaQJeG�Wo����9�per�GiYisioQ�aQG�WKe�Wime�Ease�seWWiQJ�Wo��.��ms�
per�GiYisioQ.�� � � � � � � � ��������������� ����>�@
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>Turn over

Section B (30 marks)
$Qswer�all WKe�TuesWioQs�Irom�WKis�secWioQ.

$Qswer�only one oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Question 12.�

10 )iJ.���.��sKows�a�soQar wKicK�is�useG�Wo�GeWermiQe�WKe�speeG�oI�a�YeKicOe.�
7Ke�soQar seQGs�puOses�oI�uOWrasouQG�WowarGs�oQcomiQJ�YeKicOes�aQG�receiYes�WKe�
reIOecWeG�puOses.��

��������������������
Fig. 10.1

$ Wime�sWrip�sKowiQJ wKeQ�WKe�puOses�are�emiWWeG�aQG�receiYeG�is priQWeG�as�sKowQ�iQ�
)iJ.���.�.�7Ke�speeG�oI�uOWrasouQG�iQ�air��aW�room�WemperaWure��is�����m���s.�7Ke�car�is�
WraYeOOiQJ�aW�a�coQsWaQW�speeG��Y��Wo�WKe�OeIW.

������������

Fig. 10.2 �1oW�GrawQ�Wo�scaOe�

(a) $W�Wime�W� ���s��WKe�soQar�emiWs�a�puOse�P�.�$W�Wime�W� ��.��s��WKe�soQar�receiYes�WKe�
reIOecWeG�puOse�5�.�7Ke�Wime�sWrip�Ior�WKese�Wwo�recorGeG�puOses�are�sKowQ�iQ�
)iJ.���.�.

(i) �� 6WaWe�WKe�Wime�WKaW�WKe�emiWWeG�puOse�P� wiOO�meeW�WKe�oQcomiQJ�car.

Wime� �..............................�>�@
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>Turn over

� � (ii) &aOcuOaWe WKe�GisWaQce�6� oI�WKe�car�Irom�WKe�soQar.

GisWaQce�6�  �...............................�>�@

(b) $W�Wime�W� ��.��s��WKe�soQar�emiWs�a�secoQG�puOse�P� aQG�receiYes�WKe�secoQG�
reIOecWeG�puOse�5� aW�Wime�W� ��.��s.�7Ke�car�is�Qow�aW�a�GisWaQce�6� Irom�WKe�soQar.�
7Ke�Wime�sWrip�Ior�WKese�Wwo�recorGeG�puOses�are�sKowQ�iQ�)iJ.���.�.

����������

Fig. 10.3 �1oW�GrawQ�Wo�scaOe�

(i) &aOcuOaWe�WKe�GisWaQce�6� oI�WKe�car�Irom�WKe�soQar.

GisWaQce�6�  �.............................�>�@�

  (ii)   &aOcuOaWe�Kow�Iar�WKe�car�Kas�moYeG�Wo�WKe�OeIW�GuriQJ�WKis�perioG�oI�Wime.

GisWaQce�moYeG� �................................�>�@
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>Turn over

(c) 'eWermiQe�WKe speeG��Y��oI�WKe�car.

speeG�oI�car�Y� �...............................�>�@�

(d) (i) ExpOaiQ�wK\�WKe�reIOecWeG�puOse�is�smaOOer�iQ�ampOiWuGe�WKaQ�WKe�emiWWeG���
���������puOse.

...........................................................................................................................

......................................................................................................................�>�@�

(ii) 'escriEe��usiQJ�iGeas�aEouW�WKe�YiEraWioQ�oI�moOecuOes�iQ�WKe�air��wKaW�is�
meaQW�E\ a lower amplitude.�
� � � � � �
...........................................................................................................................

�������������������������......................................................................................................................�>�@
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>Turn over

11 )iJ.���.��sKows�a�riJiG�recWaQJuOar�carG�wKicK�Kas�a�recWaQJuOar�KoOe�cuW�ouW�iQ�WKe�
ceQWre.�
)iJ.���.��sKows�WKe�seWup�useG�Wo�measure�WKe�acceOeraWioQ�oI�WKe�carG�as�iW�IaOOs�
IreeO\�Wo�WKe�JrouQG.�$�WorcKOiJKW�wKicK�is�GirecWeG�WowarGs�WKe�OiJKW�GepeQGeQW�resisWor�
�/'5��is�WurQeG�oQ. $�compuWer�is�useG�Wo�measure�WKe�poWeQWiaO�GiIIereQce�across�56.�

       Fig. 11.1      Fig. 11.2

)iJ.���.� sKows�WKe�JrapK�oI�poWeQWiaO�GiIIereQce��p.G.��across�56 aJaiQsW�Wime.
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Fig. 11.3
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>Turn over

(a) 6WaWe�wKaW�KappeQs�Wo�WKe�resisWaQce�oI�WKe�/'5�as�WKe�carG�IaOOs.
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(b) ExpOaiQ�wK\�WKe�p.G.�across�WKe�YariaEOe�resisWor�Grops�Wo��.���9.�

...............................................................................................................................................

...............................................................................................................................................
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..........................................................................................................................................�>�@�

(c) ExpOaiQ�wK\�Wime�iQWerYaO���is�OoQJer�WKaQ�Wime�iQWerYaO����as�sKowQ�iQ�)iJ.��.���
wKeQ�WKe�riJiG�carG�IaOOs.
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(d) &aOcuOaWe�WKe�aYeraJe�acceOeraWioQ�oI�WKe�carG�iQ�cm���s�.�

acceOeraWioQ� �.............................�cm���s��>�@�
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>Turn over

12  EITHER
,Q�orGer�Wo�cKecN�wKeWKer�a�pipe�secWioQ�is�OeaNiQJ��EoWK�eQGs�oI�WKe�pipe�are�seaOeG.�
$ s\riQJe�is�coQQecWeG�Wo�oQe�eQG�wKiOe�a�waWer�maQomeWer�is coQQecWeG�Wo�WKe�oWKer�
eQG�as�sKowQ�iQ�)iJ.���.�.�

��������������������������pisWoQ

7Ke�s\riQJe�iQiWiaOO\�coQWaiQs�����cm� oI�air�wKiOe�WKe�pipe�Kas������cm� oI�air.�
$OO�WKe�air iQiWiaOO\�Kas�a�pressure�oI��.���x���� Pa.
7Ke�pisWoQ�oI�WKe�s\riQJe�is�WKeQ�pusKeG�iQ�aQG�KeOG�sWeaGiO\�iQ�posiWioQ.�
7Kis�causes�WKe�YoOume�oI�air�iQ�WKe�s\riQJe�Wo�Gecrease.�

� �
(a) ExpOaiQ� iQ�Werms�oI�moOecuOes��wK\�WKe�pressure�oI�WKe�air�iQsiGe�WKe�pipe

iQcreases�wKeQ�WKe�pisWoQ�oI�WKe�s\riQJe�is�pusKeG�iQ.� � � �

««««««««««««««««««««««««««««««««................

««««««««««««««««««««««««««««««««................

................................................................................................................................

������«««««««««««««««««««««««««««««««.............�>�@

(b) $ssumiQJ�WKaW�WKe�pipe�does not OeaN�aQG�WKe�WemperaWure�oI�WKe�air�iQsiGe�WKe�
        pipe�remaiQs�coQsWaQW�wKeQ�WKe�pisWoQ�is�pusKeG�IuOO\�iQ�aQG�KeOG�iQ�pOace�

� � caOcuOaWe�

� � (i) WKe�Qew�air�pressure�iQ�WKe�pipe�iQ�Pa�

� � � � � � � pressure� �««««««««.. Pa >�@

Fig. 12.1

pipe�secWioQ

s\riQJe

����cm� oI�air

waWer�maQomeWer
�����cm� oI�air
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(ii) WKe�GiIIereQce�iQ�waWer�OeYeOs�iQ�EoWK�arms�oI�WKe�maQomeWer.
�$ssume�WKe�sWreQJWK�oI�WKe�EarWK¶s�JraYiWaWioQaO�IieOG�is����1���NJ�aQG WKe�
GeQsiW\�oI�waWer�is������NJ�m��.�� � �

� � � � GiIIereQce�iQ�waWer�OeYeOs� �««««««««.. >�@

(c) ,I WKe�pipe�is�OeaNiQJ�Yer\�sOowO\��wKaW�wiOO�Ee�WKe�oEserYaWioQ aIWer�WKe pisWoQ�is�
pusKeG�IuOO\�iQ�aQG�KeOG�iQ�pOace.� � � � �

««««««««««««««««««««««««««««««««................
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««««««««««««««««««««««««.««««««««...............
� �

................................................................................................................................

««««««««««««««««««««««««««««««««................
� �
««««««««««««««««««««««««««««««..«............�>�@�

(d) 6WaWe�oQe�wa\�Kow�WKe�maQomeWer�couOG�Ee�moGiIieG Wo�JiYe�a�OarJer�GiIIereQce�����
�����������������iQ OiTuiG�OeYeO�Ior�WKe�same�pressure�iQ�WKe�pipe. � � �

««««««««««««««««««««««««««««««......................

«««««««««««««««««««««««««««««««.............�>�@
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>Turn over

12  OR

$�Iarmer�coQQecWs�a�Kouse�Wo�WKe�maiQs�suppO\�oI�eOecWriciW\.� ���������������������������
7Ke�Kouse�is�aW�a�OoQJ�GisWaQce�Irom�WKe�QearesW�����9�maiQs�suppO\�oI�eOecWriciW\.�
)iJ.��.��sKows�WKe�maiQs�suppO\�coQQecWeG�Wo�WKe�Kouse.

Fig. 12.2 
(a) 7Ke�Iarmer�uses�����9�Oamps�iQ�WKe�Kouse�EuW�WKe\�Go�QoW�OiJKW�up�aW�WKeir�QormaO�

EriJKWQess.�ExpOaiQ�wK\�WKe�Oamps�are�Gim.�

...................................................................................................................................

� � ...................................................................................................................................

� � ...................................................................................................................................

� � ..............................................................................................................................�>�@

(b) 7Ke�Iarmer�aGGeG�WraQsIormers��as�sKowQ�iQ�)iJ.��.�.�

                                                         Fig. 12.3 
7Ke�Oamps�iQ�WKe�Kouse�Qow�OiJKW�up�aW�WKeir�QormaO�EriJKWQess.�������������������������
ExpOaiQ�wK\�WKe�Oamps�are�Qow�EriJKWer.�

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

..............................................................................................................................�>�@
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>Turn over

(c) ExpOaiQ�iQ�GeWaiO�Kow�a�WraQsIormer�proGuces aQ�ouWpuW�YoOWaJe.�� �

  ...................................................................................................................................

� � ««««««««««««««««««««««««««««««.......................

� � ««««««««««««««««««««««««««««««.......................

������«««««««««««««««««««««««««««««...........................

� � ««««««««««««««««««««««««««««««.......................

� � ««««««««««««««««««««««««««««««..................�>�@

(d) 7Ke�����9�maiQs�suppO\�proYiGes�����:�oI�power�Wo�WraQsIormer�$ iQ�)iJ.��.�.�

� � (i) &aOcuOaWe�WKe�curreQW�suppOieG�Wo�WKe�WraQsIormer.�

curreQW� �............................�>�@

(ii) &aOcuOaWe�WKe�eQerJ\�suppOieG�Wo�WKe�WraQsIormer�iQ����miQuWes.������������������������������������
*iYe�\our�aQswer�iQ�MouOes.�� �

eQerJ\� �............................�-�>�@

END OF PAPER 2 
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2018 Preliminary Examination 
4E Physics (6091/2)

Marking Scheme

Section A (50 marks)
Questi
on No.

Answers Marks

��a�

�E�

�. &KemicaO�eQerJ\�iQ�WKe�IueO�is�primariO\�coQYerWeG�Wo�NiQeWic�eQerJ\�oI
WKe�car.

�. &KemicaO�eQerJ\�iQ�WKe�IueO�is�maiQO\�coQYerWeG�Wo�worN�GoQe�aJaiQsW
IricWioQ�aQG�air�resisWaQce.

7Ke raWe�oI�coQsumpWioQ�oI�peWroO�wiOO�iQcrease as�WKe�car�Kas�a�QeW�JaiQ�iQ�
eQerJ\�Gue�Wo�iWs�iQcreasiQJ�JraYiWaWioQaO�poWeQWiaO�eQerJ\. ���

%�

%�

%�

��a�

�E�

�c���i�

�ii�

�G�

)QeW  ������� ���� ������1

)rom�)QeW  �ma�� a  ������������
 �.���m�s����6)��

$s�WKe�pOaQe�speeGs�up��WKe�air�resisWaQce�iW�experieQces�iQcreases.�
6iQce�WKe�IorwarG�Iorce�is�coQsWaQW��WKe�QeW�Iorce�acWiQJ�oQ�WKe�pOaQe
Gecreases aQG�WKis�OeaGs�Wo�a�Gecrease�iQ�iWs�acceOeraWioQ.�

8siQJ�a� ��Y�±�u����W� W  �����±�������.�
 ���s

0iQimum�OeQJWK�oI�ruQwa\� �area�uQGer�Y�W�JrapK
/eQJWK  �����x��� x��� E&)

 ����.��m�
 ��� m ��6)��

7Ke�wKeeOs�are�IoOGeG�iQWo�WKe�EoG\�oI�WKe�pOaQe�Wo�reGuce�air�resisWaQce�
wKeQ�iQ�IOiJKW.

&�

$�

%�
%��

$�

0�

$�

%�

��a�

�E�

:orN�'oQe� )�x�G
 ������x��.� �GeGucW���marN�iI�uQiW�is�wroQJ�
 ���-

ò�m�Y�  ��
ò�x��.����x�Y�  ��� E&) Ior�eQerJ\

Y� ���.��m���s ��6)�

$�

0�
$�

�E�

WKe�car.

�. &KemicaO�eQerJ\�iQ�WKe�IueO�is�maiQO\�coQYerWeG�Wo�worN�GoQe�aJaJaJaJaJaJaiaiaiaiaiaiQsQQQQQ W
IricWioQ�aQG�air�resisWaQce.

7Ke raWe�oI�coQsumpWioQ�oI�peWroO�wiOO�iQcrease as�WKe ccarararararar KKKKKKasasasasasas aaaaaa�QeWeWWWWW JJJJJJaiaaaaa Q�iQiQiQQQQ�
eQerJ\�Gue�Wo�iWs�iQcreasiQJ JraYiWaWioQaO�poWeQWiaO�eQeeeeeerJrJrJrJrJrJ\\\\\\.. ���

%�

%�

��a�

�E�

�c���i�

�ii�

�G�

)QeW  ������� ���� ������1

)rom�)QeW  �ma� a  ������������
 �.���m�s����6)��

$s�WKe pOaQe�speeGs�up��WKe air�resisWaQce�iW�exe perieQces�iQQQQQccccccreaeaeaeaeaeases.
6iQce�WKe�IorwarG�Iorce�is�coQsWaQW��WKe�QeW�Iorce�e�acacWiQJ�oQ�WKWKWKWKWKWKeeeeee�pOaQe
Gecreases aQG�WKis�OeaGs Woo aa Geecreae se�iQ�iWss acaccecec OeOeraWioQ.

8siQJ�a� ��Y�± u����W� W  ������� ± ���� �� ���.�.�
  ���� ss

0iQimum OOeQee JWJWKK oI�ruQuQwawa\�\    ararea�uQGer�Y�W�JrapK
/eQJWKWK  ����� ��x������������������������������������������ x�x ���� E&)

 �����.�.� ��� mm
  ������� mm ����6)��

7Ke�e�wwKeKeeOeOe s�s�aare�IoOGeG�iQWo�WKe�EoG\�oI�WKe�pOaQe�Wo�reGuce�air�resisWaQce
wKeQQ iiQ�Q�IOIOiJKW.

&�

$�

%�
%��

$�

0�

$�

%�

: N ' ) G
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2

�c�� PuOO�WKe�sWriQJ�a�OoQJer�Kori]oQWaO�GisWaQce�EacN.�
8se�a�OiJKWer�arrow.

%��
%��

��a�

�E�

�c�

�G�

6peeG�oI�microwaYe��c� ���x���� m���s

'isWaQce�oI�WKe�aeropOaQe� ���� x����x������x��.��x����� E&)
 � ������m

8siQJ�Y� �I Ȝ��������I�  � ���x���������.�� E&)�Ior�YaOue�oI�c� ���x����
 ����.��x���� +] �GeGucW���marN�iI�uQiW�is�wroQJ

7Ke�spKericaO�sWrucWure�aOOows�microwaYes�siJQaOs�Wo�Ee�seQW�aQG�receiYeG�
Irom�aOO�GirecWioQs��KeQce�proYiGiQJ�WKe�Wower�coQWroOOers�wiWK�accuraWe�
iQIormaWioQ�oI�aOO�iQcomiQJ�aircraIWs.�

7Ke EoG\�oI�WKe�IiJKWer�pOaQes�aEsorEs�WKe�microwaYes aQG�KeQce�
preYeQWs�WKem�Irom�EeiQJ�reIOecWeG�EacN.
or
7Ke EoG\�oI�WKe�IiJKWer�pOaQe�is�sKapeG�iQ�a�wa\�WKaW�reIOecWs�WKe�
microwaYe�siJQaOs�awa\�Irom�WKe�source.

%�

$�

0�
$�

%�

%�

��a�

�E��i��

�ii�

�c�

0eOWiQJ

EQerJ\�is�JaiQeG�E\�WKe�soOiG�Wo�oYercome�WKe�iQWermoOecuOar�EoQGs
EeWweeQ�WKe�moOecuOes so�WKaW�WKere�is a�cKaQJe�oI�sWaWe�Irom�soOiG�Wo�
OiTuiG.�
7Kis�resuOWs�iQ�aQ�iQcrease�iQ�WKe�iQWerQaO�poWeQWiaO�eQerJ\�oI�WKe�OiTuiG�
moOecuOes.

EQerJ\�is�JaiQeG�E\�WKe�OiTuiG�Wo�iQcrease�WKe�iQWerQaO�NiQeWic�eQerJ\�oI�WKe�
moOecuOes.�6o�WKe�WemperaWure�oI�WKe�OiTuiG�iQcreases.�

7Ke�speciIic�KeaW�capaciW\�oI�WKe�OiTuiG�is�KiJKer�WKaQ�WKe�speciIic�KeaW�
capaciW\�oI�WKe�soOiG.�

JraGieQW�oI�WKe�OiQe� �raWe�oI�cKaQJe�iQ�WemperaWure�oI�WKe�suEsWaQce
�ǻș���W�

P�W� �m�c�ǻș so����������c� �P����m��ǻș ��W��

7Ke JraGieQW�oI�WKe�OiQe�2P��soOiG��is�JreaWer�WKaQ�WKe�OiQe�45��OiTuiG�.
7Ke�raWe�oI�KeaW�suppOieG��P��Wo�WKe�suEsWaQce�oI�mass�m�is�coQsWaQW.
7KereIore�WKe�speciIic�KeaW�capaciW\�c�oI�WKe�soOiG�is�smaOOer�WKaQ�WKaW�oI�WKe�
OiTuiG.

%�

%�

%�

%�

%�

%�

%�

%�

%�

%�

%�

%�

�E�

�c�

�G�

8siQJ�Y� �I Ȝ��������I�  � ���x���������.�� E&)�Ior�YaOue�oI�c� ���x����
 �� �.��x���� +] �GeGucW���marN�iI�uQiWWWWWWWWWWWWWWWW iiiiiiiiiisssssssssssssssss�s wrwrwrwrwwwwrwwwrwwrwwwww oQJ

7Ke�spKericaO�sWrucWure�aOOows�microwaYes�siJQaOs�Wo�Ee�seQW�aQQQQQQGGGGGG recececeeeeiYiYiYiYiYiYeG�
Irom�aOO�GirecWioQs��KeQce�proYiGiQJ WKe�Wower�coQWroOOers�wiWKWKWKWKWKWK�acacacacacaccucucucucuc rararararaaWeWeWeWeWeWe�
iQIormaWioQ�oI�aOO�iQcomiQJ�aircraIWs.�

7Ke EoG\�oI�WKe�IiJKWer�pOaQes�aEsorEs�WKe�microwaYeYeYeYeYeYeeeeeeeeeeeeessssssssssssssssssss aQaQaQaQaQaQQaQQQQQaaQQQQQQQQQQQQQQQQQQQQQGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG KeKeKeKeKeKeKKK Qce
preYeQWs�WKem�Irom�EeiQJ�reIOecWeG�EacN.
or
7Ke EoG\�oI�WKe�IiJKWer�pOaQe�is�sKapeG�iQ aaaaaaa wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwa\a\a\a\\\a\a\\\a\\a\\a\a\a\\a\a\a\a\a\aa\\\\\a\aa\a\a\a\\aaaaa\a\a\a\\aaaa\a\\a\\a\a\a\aaa\aa\a\a\aaaaa\a\a\\a\aa\a\a\a\a\a\a\\\aaaa\\\aaa\a\aaaa\\\aaaaa\\\aaaaa\a\aa\\\\aa\\a\a\\\\\aa\\\a\\\\aaa\\\\\\\\\ WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKaKaKaKaKaKKaKKaKaKaKaKaKKaKaKaKaaKaKKaKaKaKaaaKaKaaKaKaKaKaaKaKKaKaKaaKaaaKaaaaaKaaKaaaaaaKaKaKaaaaaaaaaaaaaaaaaaKaaaaaKaaaaaKaaaKKKaKKaaKKKKaKaKKaaKKaKKKaKKaaaaaKaaaaKaaKKaaaKaaaaaaaKaaaaWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWWW�WWWW�WWWWWWWWW�WWWWWWW rererererererereererereeereereeeeerereeeeereeeeeereeeeeeereeeerereeererereeeeeeeeeeeeeeeeeereererereereeeeeerrreereerrreereerrerrerrerrrerrereeIOIOIIOIIIIIOIIIOIIOIOIOIOIOIIIIOIIIIIIOIOIOIOIIIIOIOIOIOIOIOIOIOIIOIOIOIOIIIOIOIOIOIIIOIOIOIIOIIOIIIOIIIOOOOOIOIOIIOIIOIOOIIIIOIIOOOIIIIIOIIIIOOIIIIIIIOI eeeeeeeeeeececececcececcecececeeeeeececeeeeecececeeeeeeeeeeececeeeeceeeceececeecWWWWWWWWWsWsWsssssWWWWWWsssWWWWsWWsssssss WWWWWWKeKeKeKeKeKe�
microwaYe�siJQaOs�awa\�Irom�WKe�source.

0�
$�

%�

%�

��a�

�E��i��

�ii�

�c�

0eOWiQJ

EQerJ\�is�JaiQeG�E\�WKe�soOiG�Wo oYercome�WKe�iQWQWerermom OecuOaarrrrrr�EEEEoEoE QGs
EeWweeQ�WKe�moOecuOes so WWKaKaW�WKWKerre�e is a�cKaQaQJeJee ooI�I�sWaWe�Irom�soOiG�Wo
OiTuiG.�
7Kis�resuOWs�iQ�aQ iQcrease iiQQ WKWKe�e�iQiQWerQrQaOaO ppoWoWeQeQWiWiaOaO�eQerJ\�oI�WKe�OiTuiG
moOecuOes.

EQerJ\�is�JaiQeG�E\�WKe OOiTiTuiu G��Woo�iQiQcrcreaeases WWKeK �iQWerQaO�NiQeWic�eQerJ\�oI�WKe
moOecuOes.�6o�WKe�WemppereraWaWurure�e oI WKKe�OiTuiG�iQcreases.

7Ke�sppececiIiIicc KKeaW�cacapapaciciW\W\ ooI�I WKe�OiTuiG�is�KiJKer�WKaQ�WKe�speciIic�KeaW�
capaciciW\W\ ooI�WKee sosos OiOiGG.

JrJraGaGGieieQWQW ooI�I�WKWKe�e�OiOiQeQe� �raWe�oI�cKaQJe�iQ�WemperaWure�oI�WKe suEsWaQce
�ǻș���W�

P�W� mm cc�ǻș so����������c� �P�� �m��ǻș ��W��

7Ke JraGieQW�oI�WKe�OiQe�2P��soOiG��is�JreaWer�WKaQ�WKe�OiQe�45��OiTuiG�.
I � � I

%�

%�
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��a�

�i�

�ii�

�iii�

�E�

correcW�ra\�GrawiQJ
correcW�marNiQJ�oI�)

IocaO�OeQJWK� ��x�� ��.��cm

correcW�suEseTueQW�ra\�GrawiQJ�Ior�ra\�;

7Ke imaJe�is�sWiOO�IormeG as�
aOO�WKe�ra\s�Irom�WKe�oEMecW�caQ�sWiOO�Ee�reIracWeG�WKrouJK�WKe�EoWWom�parW�oI�
WKe�OeQs.�

&�

$�

%�

%�
%��

��a�

�E�

$�QeuWraO�cOiQJ�IiOm�Kas�aQ�eTuaO�QumEer�oI�posiWiYe�aQG QeJaWiYe�cKarJes�
wKiOe
a�cKarJeG�cOiQJ�IiOm�Kas�aQ�excess�oI�eiWKer�posiWiYe�or�QeJaWiYe�cKarJes.

:KeQ�WKe�cOiQJ�IiOm�is�peeOeG�Irom�WKe�roOO��IricWioQ�EeWweeQ�WKe�surIaces�
wiOO�cause�eOecWroQs�Wo�Ee�WraQsIerreG�EeWweeQ�WKe�peeOeG�cOiQJ�IiOm�aQG�WKe�
oQe remaiQiQJ�oQ�WKe�roOO.
2Qe�siGe oI�WKe�cOiQJ�IiOm�wiOO�Oose�eOecWroQs�aQG�Eecome�posiWiYeO\
cKarJeG��wKiOe�WKe�oWKer�siGe wiOO�JaiQ�eOecWroQs�aQG�Eecome�QeJaWiYeO\
cKarJeG.
6iQce�uQOiNe�cKarJes�aWWracW��WKe�aWWracWiYe�Iorces�EeWweeQ�WKese�Wwo�siGes�
wiOO�cause�WKe�cOiQJ�IiOm�Wo�µsWicN¶�Wo�WKe�roOO.

%�

%�

%�

%�

%�

��a�

�E�

�c���i�

,roQ�is�a�maJQeWic�maWeriaO�so�iW�Eecomes�maJQeWi]eG�E\�iQGucWioQ�wiWK�aQ�
iQGuceG�6ouWK�poOe�IaciQJ�WKe�1orWK�poOe�oI�WKe�Ear�maJQeW.
8QOiNe�poOes�aWWracW.�6o�WKe�iroQ�riQJ�is�aWWracWeG�Wo�WKe�Ear�maJQeW.

$OumiQium�is�a�QoQ�maJQeWic�maWeriaO so�iW�wiOO�QoW�Ee�aWWracWeG�Wo�WKe�Ear�
maJQeW.

$s�WKe�Ear�maJQeW�moYes�TuicNO\�WowarGs�WKe�aOumiQium�riQJ��WKere�is�a�
cKaQJe�iQ�maJQeWic�IOux�OiQNaJe�wiWK�WKe�riQJ ��cuWWiQJ�oI�maJQeWic�IOux�E\�
WKe�riQJ.�
6o�eOecWromaJQeWic�iQGucWioQ�occurs aQG�aQ�iQGuceG�curreQW�is�proGuceG�iQ�
WKe�riQJ.�

%�

%�

%�

%�

%�

Wop�KaOI�oI�coQYerJiQJ�OeQs

�.��cm

�.��cm

ra\�XoEMecW

imaJe
)

��a�

�i�

�ii�

�iii�

�E� �

correcW�ra\�GrawiQJ
correcW�marNiQJ�oI�)

IocaO�OeQJWK� ��x�� �.��cm

correcW�suEseTueQW�ra\�GrawawwiQiQJJ IoIor�r�rara\�\ ;;

7Ke imaJe�is�sWiOO�IormeG asas�
aOO�WKe�ra\s IIIror mm WKWKe�oEoEMeMecWcW ccaQaQ ssWiOO�Ee�reIracWeG�WKrouJK�WKe�EoWWom�parW�oI�
WKe�OeQs.�

&�

$�

%�

%�
%��

��a�

�E�

$�QeuWraraO�cOiQQJ�J IiIiI OmOm KKasas�aQ eTuaO�QumEer�oI�posiWiYe�aQG QeJaWiYe�cKarJes�
wKwKiOiOee
a�cKcKcKararJeJeGG cOiQQJJ IiIiOm�Kas�aQ�excess�oI�eiWKer posiWiYe�or�QeJaWiYe�cKarJes.

:KeQ WWKeKe cOiQJ�IiOm�is�peeOeG�Irom�WKe�roOO��IricWioQ�EeWweeQ�WKe�surIaces�
wiOO�cause�eOecWroQs�Wo�Ee�WraQsIerreG�EeWweeQ�WKe�peeOeG�cOiQJ�IiOm�aQG�WKe
oQe remaiQiQJ�oQ�WKe�roOO.

%�

%�

%�

Wop�KaOI�oI�coQYerJiQJ�OeQs

�.��cm

�.��cm�

ra\�ra\ XXXoEMecWeoEMecW

iimimimimimimmimmmimimimimimmimimimimmmmimimmimimimimmmimimimimmimmimmmmimmimmmmmmimmmmmmmimmmmmmimmmmmmmimimimmmimmmimimimmiiimmmmmmaJaJaaJaJaJaJaJaJaJaJaJaJaJaJaJaJJaJaJaJaaaJaJaJJJJJaJaJaJaJaJaaaJaJJJaJaJaaaaaaaaaaJaJaJaaaaaaaaJaaaJaaJaaJaJaaaaJaJaaaaaaJaJaaaaJaaaaaJaJaaJaaaaJaJaJaJaaJaJJaaJJaaaJJJaaJaJaaaaJaJJJaJJaaJaaaaJJJaJJaJJJJJJJJJJJJJeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeemmmmmmm JJJJJ
))
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4

�ii� $ccorGiQJ�Wo�/eQ]¶s�/aw��/aw�oI�&oQserYaWioQ�oI�EQerJ\���WKe�iQGuceG
curreQW�IOowiQJ�iQ�WKe�meWaO�riQJ�wiOO�proGuce�iWs�owQ�maJQeWic�IieOG�wiWK�iWs
1orWK�poOe�IaciQJ�WKe�1orWK�poOe�oI�WKe�Ear�maJQeW�approacKiQJ�iW.
/iNe�poOes�repeO�so�WKe�IreeO\�suspeQGeG�riQJ�wiOO�swiQJ awa\�Irom�WKe�Ear�
maJQeW.

%�
%��

��a�

�E�

�c�

PeaN�YoOWaJe� ��.��9��so�<�JaiQ�seWWiQJ� ��.��9 � cm

7� ����I������ ������� ��.����s� ����ms
so� ��GiY� ��.��� �� ��.��s� ����ms
KeQce�������������������Wime�Ease� ����ms���cm

$�

$�

$�

$�

correcW�KeiJKW

correcW�perioG

�ii� $ccorGiQJ�Wo�/eQ]¶s�/aw��/aw�oI�&oQserYaWioQ�oI�EQerJ\���WKe�iQGuceG
curreQW�IOowiQJ�iQ�WKe�meWaO�riQJ�wiOO�proGuce�iWs�owQ�maJQeWic�IiieOeOGG wiwiWKWK�iWs
1orWK�poOe�IaciQJ�WKe�1orWK�poOe�oI�WKe�Ear�maJQeW�approacKiQJJ�iW.
/iNe�poOes�repeO�so�WKe�IreeO\�suspeQGeG�riQJ�wiOO�swiQJ awa\a\ IIrorom�m WKWKe�e�Ear�
maJQeW.

%�
%��

��a�

�E�

�c�

PeaN�YoOWaJe� ��.��9��so�<�JaiQ�seWWiQJ� �.��9 � cm

7� ����I������ ������� ��.����s� ����ms
so ��GiY� ��.��� �� ��.��s� ����ms
KeQce�������������������Wime�Ease� ����ms���cm

$�

$�

$�

$�

correcW�KeiJKW

correcW�perioG
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Section B (30 marks)
Question 

No.
Answers Marks

���a��i�

�ii�

�E��i��

�ii�

�c�

�G��i��

�ii�

7Ke�emiWWeG�uOWrasouQG�puOse�wiOO�meeW�WKe�YeKicOe�aW�Wime�W� ��.��s.

8siQJ�GisWaQce�s�  �coQsWaQW�speeG�x�Wime�WaNeQ�
 �����m�s�x��.��s�
 ���m

'isWaQce�s�  �����x���.�������
 ���m

7Ke�GiIIereQce�iQ�GisWaQce��s��±�s�  �� ±���  ���m E&)

7Ke�Wime�iQWerYaO�EeWweeQ�WKe���emiWWeG�puOses�reacKiQJ�WKe�car�

 ��.���±��.�� ��.���s

'uriQJ�WKis�Wime iQWerYaO��WKe�car�aGYaQces����m.

6o�WKe�speeG�oI�WKe�car��Y� �������.��� ���.� �m���s ��6)��

$s�WKe�souQG�waYe�passes�WKrouJK�WKe�air�aQG�reIOecWs�EacN��parW�oI�WKe�
waYe�eQerJ\�is�GissipaWeG�iQWo�WKe�surrouQGiQJ�air aQG aEsorEeG�E\�WKe�
reIOecWiQJ�surIace. 6o�WKe�reIOecWeG�puOse�is�smaOOer�iQ�ampOiWuGe�WKaQ�
WKe�oriJiQaO�puOse.�

7Ke�air�moOecuOes�YiEraWe�wiWK�smaOOer�maximum�GispOacemeQW�Irom�
WKeir�oriJiQaO�posiWioQ.

$�

0�
$�

0�
$�

$�

&�

$�

%�

%�

���a�

�E�

:KeQ OiJKW Irom�WKe WorcKOiJKW�is�EOocNeG�E\�WKe�carG��WKe�resisWaQce�oI�
WKe�/'5�iQcreases.�
:KeQ�WKe�OiJKW is�QoW�EOocNeG�E\�WKe�carG aQG reacKes�WKe�/'5��WKe�
resisWaQce�oI�WKe�/'5�Gecreases.�

:KeQ OiJKW�is�EOocNeG�E\�WKe�carG��WKe�EriJKWQess�arouQG�WKe�/'5�is�
Oow��KeQce�WKe�resisWaQce�oI�WKe�/'5�iQcreases.��

:KeQ resisWaQce�oI�/'5�iQcreases��WKe�poWeQWiaO�GiIIereQce�across�WKe�
/'5�aOso�iQcreases.

6iQce�WKe�YariaEOe�resisWor�is�iQ�series�wiWK�WKe�/'5��wKeQ�p.G.�oI�/'5�
iQcreases��WKe�p.G.�across�WKe�YariaEOe�resisWor�wiOO�Gecrease.��
�emI� �956 ��9/'5�

%�

%�

%�

%�

�E��i��

�ii�

�c�

�G��i��

�ii�

'isWaQce�s�  �����x���.������
 �� m

7Ke�GiIIereQce�iQ�GisWaQce��s��±�s�  �� ±���  ���m E&E&E&E&E&E&E&E&E&E&E&E&E&E&&&)

7Ke�Wime�iQWerYaO�EeWweeQ�WKe���emiWWeG�puOses�reaaaaaacKcKcKcKcKcKiQiQiQiQiQiQJJJJ�J�J�WKWKWKWKWKWKeeeee�e car�

 ��.���± �.�� �.�� s

'uriQJ�WKis�Wime iQWerYaO� WKe�car�aGYaQces ������������������������������������������������������������������������������� mm.mmmmmmmmmmm.m.mm.mmmmmmmmmmmm.m.m.m.mmmmmm.m.mmmm.m.mmmmmm.mmm.mmmm.mmmm.mmmmmmmmm.mmmmmmm.mmmmmmmmmmmmmmmm.m.mmmmmmm.mmmmm...mm..mmmmmm..mm.

6o�WKe�speeG�oI�WKe�car��Y� �������.��� ���������������������������������� ���.��.�.���������������������������������������������.������������������������������������.��������.��������� mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm �������������������������������������������������������������������������������ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ��������6)6)6)6)6)6)������

$s�WKe�souQG�waYe�passes�WKrouJK�WKe�air�aaQG�reIOecWs EEEEEEaaacacaa N�N�N�N�N�N��parW�oI�WKe�
waYe�eQerJ\�is�GissipaWeG�iQWo�WKe�surrouQGiQJ�J aia r aQG aEEEEEEsosososososorrrrrrEeG�E\�WKe�
reIOecWiQJ�surIace. 6o�WKe�reIOecWeG�puOse�is�smmaOaOOer�iQ�ampOiWuGe�WKaQ
WKe�oriJiQaO�puOse.�

7KKe�air�moOecuOes YiEraWWee wiwiWKWK�smaaOOOOere �mamaxiximumum GispOacemeQW�Irom�
WKeir�oriJiQaO posiWioQ.

0�
$�

$�

&�

$�

%�

%�

���a�

�E�

:KeQ OiJKW Irom�WKe WoorcrcKOKOiJiJJKWK �iss EEOoOocNeGG�E\�WKe�carG��WKe resisWaQce�oI�
WKe�/''55 iQQcrreaeases.
:KKeQe �WKeKeK �OiOiJKJ W iss QQoWoW EEOoOocNcNeGeG�E\�WKe�carG aQG reacKes�WKe�/'5��WKe�
resis sWWaQaQce�oI�I�WKWKee /'/'55�5 GeGecreases.�

:K:K: eQeQQ OOiJiJKWKW iiss EOEOocNeG�E\�WKe�carG��WKe�EriJKWQess�arouQG�WKe�/'5�is�
OoOow�w� KKeQeQcece�WKe�resisWaQce�oI�WKe�/'5�iQcreases.��

:KKeQee resisWaQce�oI�/'5�iQcreases��WKe�poWeQWiaO�GiIIereQce�across�WKe�
/'5�aOso�iQcreases.

%�

%�

%�

 

422



6

�c�

�G�

7Ke Wime�iQWerYaO���is�causeG�E\�WKe�EoWWom�oI�WKe�carG�wKicK�reacKes�
WKe�/'5�OeYeO�IirsW�

25
Wime�iQWerYaO���is�causeG�E\�WKe�Wop�oI�WKe�carG�wKicK�iW�reacKes�WKe�/'5�
OeYeO OaWer.�����
�0arN�caQ�Ee�JiYeQ�iI�sWuGeQW�somewKaW�maNes�WKe�correcW�OiQN�EeWweeQ�
WKe�Wime�iQWerYaOs�aQG�WKe�parW�oI�WKe�carG�

:KeQ WKe�Wop�oI�WKe�carG reacKes�WKe�/'5�OeYeO��WKe�speeG�oI�WKe�carG�
is�IasWer�Gue�Wo�acceOeraWioQ�causeG�E\�JraYiW\��KeQce�WKe�sKorWer�Wime iQ�
iQWerYaO��.

,QiWiaO�speeG� ��.������.�����±��.�����
 ��.���cm���s

)iQaO�speeG� ��.������.�����±��.�����
 ���.���cm���s

7ime�iQWerYaO� ���.��������.����������� ��.��������.���������
 �.������s

$YeraJe acceOeraWioQ� ��Y���u����W
 �����.���±���.�������.�����
 ����cm���s����72��6)� >$���E&)�aOOoweG@�

or
s� �uW���ò�aW�

��� �����ò�a���.�����±��.������

a� �����cm�s�

%�

%�

&�

&�

&�

$�

�� EiWKer
�a��

�E��i��

�ii�

:KeQ�WKe�pisWoQ�is�pusKeG�iQ��WKe�QumEer�oI�moOecuOes�per�uQiW�YoOume�
iQsiGe�WKe�pipe�iQcreases.
$s�a�resuOW��WKe�IreTueQc\�oI�coOOisioQs�EeWweeQ�WKe�air�parWicOes�aQG�WKe�
iQQer�waOO�oI�WKe�pipe�iQcreases. +eQce��WKe�pressure�iQcreases.

P�9�  �P�9�

P�  ���.���x������x������������
 �.���x�����Pa�

K J� ���.���x������±���.���x����� E&)
K�x������x���� �����
K� ��.����m�

%�

%�

&�
$�

&�

$�

%�

%�

&�
$�

�G�

:KeQ WKe�Wop�oI�WKe carG reacKes�WKe�/'5�OeYeO��WKe�speeG�oI�WKe�carG
is�IasWer�Gue�Wo�acceOeraWioQ�causeG�E\�JraYiW\��KeQce�WKe�sKorWrWrWWWWerererererer WWWWWWime iQ�
iQWerYaO��.

,QiWiaO�speeG� ��.������.�����± �.�����
 ��.���cm���s

)iQaO�speeG� ��.������.���� ± �.�����
 ���.���cm���s

7ime�iQWerYaO� ���.��������.��������� � ��.�������������������������������������������������������������������������������������������������������������������������������������� ������������������������������������������������������������� �.�.�.��������������.����������.����������������������������������������������������.������������������������������������ ����������������������������������������������������������������������������������������������� ����� ����� �������� ������
 �.������s

$YeraJe acceOeraWioQ� ��Y � u����W
 �����.�� ± ��.�������.������� ��
 ������cmc �� s����72 ��6)6)�� >$���E&)�aOOoweG@�

or
s� �uW���ò�aW�

��� �����ò�a���.�����±± �.�.������������

a� �����cm�s�

%�

&�

&�

&�

$�

�� EiWKer
�a��

�E��i��

:KKeQ�WKWKe�pisWsWoQoQQ is�s�pupusKsKeGeG�iQ��WKe�QumEer�oI�moOecuOes�per�uQiW�YoOume
iQsiGe�WKee ppipipe�e�iQiQcrcreaeae ses.
$s$s aaa rresesuOuOW� WWKeKe�IrIreTueQc\�oI�coOOisioQs�EeWweeQ�WKe�air�parWicOes�aQG�WKe
iQiQQeQer�r�wawaOOO ooI�I WKWKe�pipe�iQcreases. +eQce��WKe pressure�iQcreases.

P�99��  �P�9�

P�  ���.���x������x������������
 �.�� x ��� Pa
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�c�

�G�

7Ke�waWer�OeYeO�iQ�WKe�OeIW�arm�oI�WKe�maQomeWer�wiOO�iQcrease wKiOe
WKe�waWer�OeYeO�iQ�WKe�riJKW�arm�wiOO�Gecrease
uQWiO�EoWK�are�aW�WKe�same�OeYeO.

8se�a�OiTuiG�wiWK�a�Oower�GeQsiW\�WKaQ�waWer iQ�WKe�maQomeWer.�

%�
%��
%��

%�

�� 2r
�a��

�E�

�c�

�G��i��

�ii�

:KeQ�WKe�curreQW�I Irom�WKe�maiQs�suppO\�IOows�WKrouJK�WKe�OoQJ�caEOe�
oI�resisWaQce�5��eOecWricaO�eQerJ\�wiOO�Ee�wasWeG�as�KeaW�Gue�Wo�WKe�
KeaWiQJ�eIIecW�iQ�WKe�caEOe.���P� �,� 5�.��
6o�WKe�power��eQerJ\��ouWpuW�aW�WKe�Kouse�is�Oower�aQG�WKe�YoOWaJe�
suppOieG�Wo�WKe�Kouse�is�aOso�Oower��������9�.�
+eQce�WKe�Oamps�are�Gim.

7Ke sWep�up�WraQsIormer�$�iQcreases�WKe�YoOWaJe�EuW�reGuces�WKe�
curreQW�I iQ�WKe�caEOes.
6o�Oess�eQerJ\�wiOO�Ee�wasWeG�as�KeaW�iQ�WKe�WraQsmiWWiQJ�caEOes.��
6o�ouWpuW�power�aW�sWep�GowQ�WraQsIormer�%�wiOO�Ee�KiJKer�WKaQ��a� aQG
WKe�YoOWaJe�suppOieG�Wo�WKe�Kouse�is�aOmosW�����9.

:KeQ�aQ�aOWerQaWiQJ�curreQW�IOows�WKrouJK�WKe�primar\�coiO��iQpuW���iW�
seWs�up�aQ�aOWerQaWiQJ�maJQeWic�IieOG��
wKicK�OiQNs�wiWK�WKe�secoQGar\�coiO��ouWpuW��Yia�WKe�soIW�iroQ�core.�
'ue�Wo�WKe�cKaQJe�iQ�maJQeWic�IOux�OiQNaJe�wiWK�WKe�secoQGar\�coiO�
eOecWromaJQeWic�iQGucWioQ�occurs�aW�WKe�secoQGar\�coiO aQG�aQ�
aOWerQaWiQJ�e.m.I.�is�proGuceG across�WKe�eQGs�oI�WKe�secoQGar\�coiO.�

P� I�9�
I  �P���9� ����������� ��.��$

E� �P�W  �����x����x����
 ��������-

%��

%�

%�

%�

%�

%�

%�

$�

0�
$�

Note: 
�6)�Ior�IiQaO�aQswer�±�)or�eacK�misWaNe��GeGucW���marN�up�Wo�a�maximum�oI��
marNs�per�paper.
�)or�exacW�YaOue��QeeG�QoW�wriWe�aQswer�Wo���6).�
1o�uQiW�wriWWeQ Ior�IiQaO�aQswer�� )or�eacK�misWaNe��GeGucW���marN�up�Wo�a
maximum�oI���marNs�per�paper.
0eWKoG�QoW�sKowQ�Ior�caOcuOaWioQs��WKeQ�oQO\�JiYe�marN�Ior�$Qswer.
'oQ¶W�JiYe ò�marN.

Setter: Mrs Hsu Lay Keok

THE END

�a��

�E�

�c�

�G��i��

�ii�

oI�resisWaQce�5��eOecWricaO�eQerJ\�wiOO�Ee�wasWeG�as�KeaW�Gue�Wo�WKe
KeaWiQJ�eIIecW�iQ�WKe�caEOe. ��P� �,� 5�.��
6o�WKe�power��eQerJ\��ouWpuW�aW�WKe�Kouse�is�Oower�aQG�WKe YYYYYYoOoOoOoOoOoOWaWaWaWaWaWaJeJeJeJeJeJe�
suppOieG�Wo�WKe�Kouse�is�aOso�Oower��������9�.�
+eQce�WKe�Oamps�are�Gim.

7Ke sWep�up�WraQsIormer�$�iQcreases�WKe�YoOWaJe EuWuWuWuWuWuW rrrrrreGeGeGeGeGeGucccccceeeeese �WKeeeeee�
curreQW I iQ�WKe�caEOes.
6o�Oess�eQerJ\�wiOO�Ee�wasWeG�as�KeaW�iQ�WKeeeeee WrWrWrWrWrWrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrraQaQaaQaQaQaQaQaQaaQaQaQaQaQaQaQaQaQaQaaQaaaQaQaaaQaQQaQaQaQaQaaaaQaQaQaaaQaQaQaaaQaaaaaQaQaQaaQaQaQaQaaaQaaQQaaaaaQaaQQQQQaaQaQaQaQaQaQaQaaQaQQQQaQQQQQQQQaQaQQQQQQQaaQQQQQQQQQQQQQQQQQQQQQQQQQQQQsmsmsmsmssssmsmssmsmsmsmsmsmsmsmsmmsmsmsssmssssmssmsmsmmsmmmsmmssssmssmsmsmmmmmssssmsmssssmmsmmsmsmsmsmsmmmmsssssmsmsmsmsmsmmmmmssmsmsmsmsmsmsmssmmmssssssssmmsmssssmmmmsmsmssssmmmmmsmssmmsmssmsmsss iWiiiWiWiWiWiWiWiWiWiiWiWiWiWiiWWiWiWiWiWiWiWiWiWiWiWiWiWiWWiWiWiWWWiWiWiWWWWWiWiWWiWWWWWWiWWWWiiWiWiWiWiWWWWiWiWWWWiWiWWWWiWiiiiii WiWiWiWiWiWiiiiiWiWiWiWiiWWiiiWiWiWiWWiWiiiWiiWWiWiWiWWiWiWiWiWiWWiWiWiWiWiWiWiWiWiWiWiiWiWiWWWWiWWWWWWWWWWWiiWiWWWWWWWWWWWWWiiWWiWiWiWWiWiWWiiWiiiiiWiWWWiWWWiiiWiiWiWWW QJQJQJQJQJQQQQQJQJJJJQJQQQQQQQQQQJJJQQQQQJJJQJQQQQQQQQQQJJJJQQQQQQQQJQJJJQQJQQQQQQQQJQQJJQJQQQQJQQQQQQQQQQQJQQJQQQQJQQQQQQQJQJQJJQJJJJJJJJJJJQJJJJJJJJJJ ccccccaEaaa Oes.sssss ��
6o�ouWpuW�power�aW�sWep�GowQ�WraQsIormememeeeeeerrrrr�r�rrrrrrrrrrrrrrrrrrrrrrrrrrr�rrrrr�rrrr�rrrrrrrr�rrrrrrrrrrrrr %%%%%%%%%%%�%%�%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%�%�%%%%%%%%�%%%%%%%%%%%%%%%%%% wiwiwiwiiwiwiwiwiwwiwiwiwiwiwwwwiwwwiwwwwwiwiwiwwwwwiwwiwwiwwwwiwiwwwiwwiwiwiwiwiwiwwiwiwiiwiwiwiwiwwwwwiwiwiwiwwwwwiwiwwwiwwwwiwiwiwiwwwwwwwwwwwwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwiwwwwiwiwwiwiww OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee KiKKiKiKKKiKKiKiKiiKKKKKKiKiKKKiKiKiKiKiKiKKiKKKKKKiKiKKKiKKKKiKKKiKiKiKKKKiKKKiKKKKKKKiKKKKKKKKKiKKKKKKiKKiKKKKiKKKKKKKKKiKiiKKiiiiKKKKKiiiKKK JJJJJKJKJKJKJKKJKJKJKJKJKJKJKKJKJKJJJJKJKJJJJJJJJJJJJJKJKJKJJJJJJJJJJJJJJJJJJJJJKJJJJKJJKJKJJKJKJKJJKJKJKJJKKJKJKJKKererererereeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeee WWWWWWKaKaKaKaKaKaQ�QQQQ ������a�a�a�a�a�a� aQaQaQaQQaQGGGGGG
WKe�YoOWaJe�suppOieG�Wo�WKe�Kouse�is�aOmosW�W ������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� 9.9.99999.9.9.9999999.999999.9.9.99.99.9.99.9.9.9.999999.9999.9.9.999.99.99999.99.999.99.99999999999999999999999999999999999999999999999

:KeQ�aQ�aOWerQaWiQJ�curreQW�IOows�WKrouJK�WKWW e�primar\�cooooooiiiOi ������iQQQQQQpuW���iW�
seWs�up�aQ�aOWerQaWiQJ�maJQeWic�IieOG��
wKicK OiQNs�wiWK�WKe�secoQGar\�coiO��ouWpuW� YYiaia WWKe�soIW�iroQ�core.
'ue�Wo�WKe�cKaQJe�iQ�maJQeWic�c IOIOux�OiQNaJeJe wwiWiWKK WKWKe�secoQGar\�coiO�
eOecWromaJQeWic�iQGucWiooQQ ococcuursr aW�W�WKWKeee sesecocoQGQGar\�coiO aQG�aQ�
aOWeW rQaWiQJ�e.m.I.�is�proGGucuceGeG acacrorosssss WWKeKee eeQGs�oI�WKe�secoQGar\�coiO.
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Note: 
�6)�Ior�IiIiQaQaO�aQswer ±�r )or�eacK�misWaNe��GeGucW���marN�up�Wo�a�maximum�oI��
marNs�per�paper.
�)or�exacW�YaOue��QeeG�QoW�wriWe�aQswer�Wo���6).�
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6E&21'$5<���E;P5E66

PHYSICS 6091/01
Paper���0uOWipOe�&Koice 12 Sep 2018

1 hour
$GGiWioQaO�0aWeriaOs��0uOWipOe�&Koice�$Qswer�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��JOue�or�correcWioQ�IOuiG.
:riWe�\our�Qame�aQG�iQGex�QumEer�oQ�WKe�$Qswer�6KeeW�iQ�WKe�spaces�proYiGeG.

7Kere�are forty TuesWioQs�oQ�WKis�paper.�$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ��WKere�are�Iour�
possiEOe�aQswers��A� B� C aQG D.
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�$Qswer�
6KeeW.

Read the instructions on the Answer Sheet very carefully.

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW�coQsisWs�oI�18 priQWeG paJes.
6eWWers� 0rs�PaQJ�)+��0s�7aQ�<1 >Turn over

PareQW¶s�6iJQaWure�
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1 :KicK�uQiW�is�eTuiYaOeQW�Wo�WKe�uQiW�Ior�power"

A NJ�m sí�
B NJ�m� sí�
C NJ�m� sí�
D NJ�m� sí�

2 )orces�oI��.��1�aQG��.��1�acW�aW�a�poiQW.�

:KicK�oQe�oI�WKe�IoOOowiQJ�couOG�not Ee�WKe�maJQiWuGe�oI�WKeir�resuOWaQW"

A �.��1
B �.��1
C �.��1
D ���1

3 7Ke�JrapK�EeOow�sKows�Kow�WKe�YeOociW\�oI�a�mass�cKaQJes�wiWK�Wime.

� �
� �

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�moWioQ�oI�WKe�mass�is�not Wrue"

A 7Ke�speeG�oI� WKe�mass�Gecreases�aW�aQ� iQcreasiQJ� raWe�aQG� WKeQ� iQcreases�aW�a�
GecreasiQJ�raWe.

B 7Ke�acceOeraWioQ�oI�WKe�mass�is�QeJaWiYe�WKrouJKouW�iWs�moWioQ.
C 7Ke IiQaO�speeG�oI�WKe�mass�is�OarJer�WKaQ�iWs�iQiWiaO�speeG.
D 7Ke�WoWaO�GispOacemeQW�oI�WKe�mass�is�posiWiYe.

�

YeOociW\

Wime
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4 $�car�is�GeceOeraWiQJ�uQiIormO\�aQG�iWs�YeOociW\ cKaQJes�Irom����m�s � Wo����m�s � iQ��.� s.

:KaW�IurWKer GisWaQce wiOO iW QeeG Wo�WraYeO�EeIore�iW�sWops�compOeWeO\"�

A ���m
B ���m
C ����m
D ����m

5 $�EaOO�is�WKrowQ�across�a�IOaW�JrouQG.
  

:KicK�sWaWemeQW�GescriEes�WKe�moWioQ�oI�WKe�EaOO��wKeQ�WKe�eIIecWs�oI�air�resisWaQce�are�
QeJOiJiEOe"

A 7Ke�EaOO�OaQGs�wiWK�WKe�same�speeG�aW�wKicK�iW�is�WKrowQ.
B 7Ke speeG oI�WKe�EaOO�is�]ero�aW�WKe�KiJKesW�poiQW�oI�WKe�moWioQ.
C 7Ke�acceOeraWioQ�oI�WKe�EaOO�is�]ero�aW�WKe�KiJKesW�poiQW�oI�WKe�moWioQ.
D 7Ke acceOeraWioQ�oI�WKe�EaOO�is�OarJesW�aW WKe�sWarW�aQG�Gecreases sOowO\�Wo�]ero.

6 $�craWe�oI�mass��.��NJ�resWs�oQ�a�rouJK�Kori]oQWaO�surIace.�$�OiJKW�sWriQJ�aWWacKeG�Wo�WKe�
craWe�passes�oYer�a�smooWK�puOOe\�aQG�supporWs�a�OoaG�oI�mass��.��NJ�aW�iWs�oWKer�eQG.

  

:KeQ�WKe�craWe�is�reOeaseG��a�IricWioQaO�Iorce�oI��.��1�acWs�oQ�iW.�7Ke�JraYiWaWioQaO�IieOG�
sWreQJWK�is����1�NJí�.�

:KaW�is�WKe�acceOeraWioQ�oI�WKe�craWe"

A �.��m�sí�
B �.��m�sí�
C �.��m�sí�
D �� m�sí�

paWK�oI�EaOO

rouJK�surIace

craWe

�.� NJ smooWK�puOOe\

�.��NJ
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7 $�OaGGer�resWs�oQ�a�rouJK�JrouQG�aQG�OeaQs�aJaiQsW�a�rouJK�waOO.

,Ws�weiJKW�W acWs�WKrouJK�WKe�ceQWre�oI�JraYiW\�*.�)orces�aOso�acW�oQ�WKe�OaGGer�aW�;�aQG�
<.�7Kese�Iorces�are�X aQG Y respecWiYeO\.

:KicK�YecWor�WriaQJOe�represeQWs�WKe�Iorces�oQ�WKe�OaGGer"

    A B 

    C D 

rouJK�JrouQG

rouJK�waOO

;

<

*

W
Y

X

Y
W

X

W

Y

X

Y
W

X
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8 7Kree�EaOOs�KaYe�GeQsiWies�oI��.��J�cm����.��J�cm� aQG��.��J�cm� respecWiYeO\.� ,Q� WurQ�
WKe\�are�puW�iQWo�Iour�EeaNers�coQWaiQiQJ�GiIIereQW�OiTuiGs.

7Kree�oI�WKe�EeaNers�KoOG�oiO�oI�GeQsiW\��.��J�cm���waWer�oI�GeQsiW\��.��J�cm� aQG�mercur\�
oI�GeQsiW\���.��J�cm�.�7Kese�are

A :��;�aQG�=�respecWiYeO\.
B ;��=�aQG�<�respecWiYeO\.
C <��=�aQG�;�respecWiYeO\.
D =��;�aQG�:�respecWiYeO\.

9 $Q�/�sKapeG�riJiG�OeYer�arm�is�piYoWeG�aW�poiQW�P.�7Kree�Iorces�acW�oQ�WKe�OeYer�arm��as�
sKowQ�iQ�WKe�GiaJram.

:KaW�is�WKe�maJQiWuGe�oI�WKe�resuOWaQW�momeQW�oI�WKese�Iorces�aEouW�poiQW�P"��

A ���1 m
B ���1 m
C ���1 m
D ���1 m

: ; < =
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10 7Ke�sWaEiOiW\�oI�a�Eus�is WesWeG E\�WiOWiQJ�iW�oQ�a�ramp.�7Ke�GiaJram�sKows�a�Eus�WKaW�is�MusW�
aEouW�Wo�WoppOe�oYer.��

:Kere�is�WKe�ceQWre�oI�JraYiW\�oI�WKe�Eus"

11 7Ke�GiaJram�sKows�a�8�WuEe�coQWaiQiQJ�oiO�aQG�waWer.

:KaW�is�WKe�raWio�oI�WKe�GeQsiW\�oI�oiO�Wo�WKe�GeQsiW\�oI�waWer"

A ������
B ������
C �������
D �������

�� cm waWer
oiO

��cm

� cm
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12 $Q�oEMecW�oI�mass�m sOiGes�up�a�IricWioQOess�sOope�Irom�poiQW�;�wiWK�aQ�iQiWiaO�YeOociW\�v��as�
sKowQ�iQ�WKe�IiJure�EeOow.�7Ke�oEMecW�comes�Wo�a�sWop�aW�a�KeiJKW�h aEoYe�;.

� �

$�secoQG�oEMecW�oI�mass��m Qow�sOiGes�up�WKe�same�sOope�Irom�;�wiWK�a�YeOociW\�oI�
�
v .

:KaW�is�WKe�KeiJKW�iW�wiOO�rise�Wo"

A 
�
h

B 
�
h

C 
�

h

D h

13 $�sWuGeQW�oEserYes�WKe�%rowQiaQ�moWioQ�oI�smoNe�parWicOes�iQ�air�wiWK�a�microscope.�6Ke�
sees�moYiQJ�poiQWs�oI�OiJKW.��

:Kere�Go�WKese�poiQWs�oI�OiJKW come�Irom"

A 7Ke�YiEraWiQJ�air�parWicOes�oQO\.
B 7Ke�YiEraWiQJ�smoNe�parWicOes�oQO\.
C 7Ke�coQWiQuousO\�moYiQJ�air�parWicOes�oQO\.
D 7Ke�coQWiQuousO\�moYiQJ�smoNe�parWicOes�oQO\.

14 $�YesseO�coQWaiQs�a�Jas.�6ome�Jas�is�pumpeG ouW�oI�WKe�YesseO.�

,I�WKe�YoOume�oI�WKe�YesseO�is�NepW�coQsWaQW��wKicK�sWaWemeQW�is�not correcW"

A 7Ke�pressure�oI�WKe�Jas�Gecreases.
B 7Ke�WoWaO�weiJKW�oI�WKe�YesseO�Gecreases.
C 7Ke�aYeraJe�iQWermoOecuOar�GisWaQce�Gecreases.
D 7Ke�aYeraJe NiQeWic�eQerJ\�oI�WKe�moOecuOes�Gecreases.

h

;

v
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15 %\�wKaW�processes�Goes�a�EeaNer�oI�KoW�waWer�Oose�eQerJ\"

A &oQYecWioQ�aQG�raGiaWioQ�oQO\.
B EYaporaWioQ�aQG�raGiaWioQ�oQO\.
C &oQGucWioQ��coQYecWioQ�aQG�raGiaWioQ�oQO\.
D &oQGucWioQ��coQYecWioQ��eYaporaWioQ�aQG�raGiaWioQ.

16 :KicK�oI�WKe�IoOOowiQJ�processes�is�aQ�iOOusWraWioQ�oI�KeaW�WraQsIer�E\�raGiaWioQ oQO\"

A )rom�WKe�suQ�Wo�WKe�earWK�aWmospKere.
B )rom�WKe�KoW�Iire�pOace�Wo�WKe�resW�oI�WKe�room.
C )rom�a�KoW�IOame�Wo WKe�KaQGs�pOaceG�aEoYe�WKe�KoW�IOame.
D )rom�WKe�IiOameQW�oI�a�Oamp�Wo�WKe�KaQGs�pOaceG�EesiGe�WKe�Oamp.

17 :KicK�oI�WKe�IoOOowiQJ�is�not oQe�oI�WKe�sWeps�QeeGeG�iQ�WKe�GeWermiQaWioQ�oI�WKe�ice�poiQW�
wKeQ caOiEraWiQJ�a�OiTuiG�iQ�JOass�WKermomeWer�wiWK�WKe�&eOsius�scaOe"

�i� ,mmerse� WKe� EuOE� aQG� WKe� Oower� parW� oI� WKe� WKermomeWer� sWem� iQWo� a� IuQQeO�
coQWaiQiQJ�pure�meOWiQJ�ice.

�ii� 0easure�WKe�WemperaWure�oI�WKe�IirsW�Iew�Grops�oI�meOWeG�ice�wKicK�sKouOG�Ee�
���&.�

�iii� :KeQ�WKe�mercur\�OeYeO�iQ�WKe�WKermomeWer�sWem�remaiQs�sWeaG\��marN�WKaW�OeYeO�
as�ice�poiQW�oQ�WKe�sWem.

A �i� oQO\
B �ii��oQO\
C �i��aQG��ii�
D �i��aQG��iii�

18 7Kree�OiTuiGs wiWK�WKeir�respecWiYe�EoiOiQJ�aQG�Iree]iQJ�poiQWs�are�sKowQ iQ�WKe�WaEOe�EeOow.

mercur\ aOcoKoO peQWaQe
Iree]iQJ�poiQW í�� �& í��� �& í��� �&
EoiOiQJ�poiQW ��� �& �� �& ��.� �&

:KicK OiTuiG�s��couOG�Ee�IiOOeG�iQ�a�WKermomeWer�WKaW�caQ�measure�EeWweeQ í�����&�aQG�
�� �&"

A aOcoKoO
B peQWaQe
C mercur\
D aOcoKoO�or�peQWaQe
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19 ��J�oI�KoW�waWer�aW���� �& is�aGGeG�Wo�some�ice�aW�� �&.�7Ke�speciIic�OaWeQW�KeaW�oI�IusioQ�
oI�ice�is�����-�J�aQG�WKe�speciIic�KeaW�capaciW\�oI�waWer�is��.��-��J��&�.�

:KaW�is�WKe�miQimum�mass�oI�ice�WKaW�was�meOWeG"

A ��J
B ��J
C �.��J
D �.��J

20 $�WraQsYerse�waYe�WraYeOs�aOoQJ�a�sWriQJ�wiWK�a�coQsWaQW�speeG.�7Ke�GiaJram�EeOow�sKows�
WKe�sKape�oI�WKe�sWriQJ�aW�a�cerWaiQ�iQsWaQW.�

:KicK�oI�WKe�IoOOowiQJ�GiaJrams�sKows�WKe�sKape�oI�WKe�sWriQJ�aW�a�TuarWer�oI�a�perioG�
OaWer"��

A B

C D
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21 $�Gipper�moYiQJ�up�aQG�GowQ�maNes�waYes�iQ�a�rippOe�WaQN.��

:KaW�wiOO�KappeQ�wKeQ�WKe�Gipper�IreTueQc\�is�GecreaseG"

A 7Ke�waYes�wiOO�Ee�IurWKer�aparW.
B 7Ke�waYes�wiOO�moYe�more�sOowO\�across�WKe�WaQN.
C 7Ke�waYes�wiOO�moYe�more�TuicNO\�across�WKe�WaQN.
D 7Ke�waYe�peaNs�wiOO�Ee�Oower�aQG�WKe�WrouJKs�KiJKer.

22 :aWer�waYes�WraYeO�across�a�rippOe�WaQN.�7Ke�Kori]oQWaO�GisWaQce�EeWweeQ�a�cresW�aQG�WKe�
QeiJKEouriQJ�WrouJK�is����mm��aQG�WKe�YerWicaO�GisWaQce�EeWweeQ�a�cresW�aQG�a�WrouJK�is�
�.��mm.�$�cresW�WraYeOs��.��cm�iQ��.���s.�

:KicK�oQe�oI�WKe�IoOOowiQJ�is�correcW"

IreTueQc\�oI�waWer�waYe���+] ampOiWuGe�oI�waWer�waYe���mm
A �.� �.�
B �.� �.�
C �.� �.�
D �.� �.�

23 $�ra\�oI�OiJKW�is�iQciGeQW�aW�aQ�aQJOe�oI���� Wo�a�mirror�;<.�$QoWKer�mirror�<=�is�arraQJeG�
aW�aQ�aQJOe�oI���� Wo�;<.

$IWer�reIOecWioQ�Irom�;<��WKe�ra\�is�iQciGeQW�oQ�<=.�

:KaW�is�WKe�aQJOe�oI�iQciGeQce�oI�WKe�ra\�aW�WKe�mirror�<="��

A ���
B ���
C ���
D ���

���

���

=

<

;
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24 )iJ.��a� sKows a�OiJKW�Eeam�eQWeriQJ�iQWo�a�semi�circuOar�JOass�EOocN�aW�aQ�aQJOe�b aQG�
EeiQJ reIracWeG�aW�aQ�aQJOe�a.�7Ke�aQJOe�b aQG� iWs�correspoQGiQJ�aQJOe�a is�sKowQ� iQ��
)iJ.��E�.

:KaW�is�WKe�criWicaO�aQJOe�oI�WKe�JOass�EOocN"

A ���
B ���
C ���
D ���

25 %eOow�are�Iour�sWaWemeQWs�aEouW�WKe�uses�oI�eOecWromaJQeWic�raGiaWioQ.

;�ra\s are�useG�iQ�raGar�moQiWoriQJ�oI�speeG�oI�moWor�YeKicOes.
0icrowaYes�are�useG iQ�saWeOOiWe�commuQicaWioQ.
*amma�ra\s�are�useG�iQ�meGicaO�WreaWmeQW.
5aGio�waYes�are�useG�iQ�iQWruGer�aOarms.

+ow�maQ\�oI�WKese�sWaWemeQWs�are�correcW"

A �
B �
C �
D �

26 $�soQic� ³Wape�measure´� is�useG� Wo�measure� WKe� OeQJWK�oI�a� room. ,W�measures�a� Wime�
iQWerYaO�oI��.���s�EeWweeQ�WraQsmiWWiQJ�a�souQG puOse�aQG�receiYiQJ�WKe�ecKo.�7Ke�speeG�
oI�souQG�iQ�air�is�����m�s.��

+ow�Iar�is�WKe�reIOecWiQJ�waOO�Irom�WKe�³Wape�measure´"

A �.��m
B �.��m
C ��.��m
D ��.��m

b / ° a / °

�� ��

�� ��

 

Fig. (a) Fig. (b)
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27 7Ke WaEOe�sKows�Kow�WKe�speeG�oI�souQG�Yaries�wiWK�suEsWaQces�oI�GiIIereQW�GeQsiWies.

suEsWaQce speeG�oI�souQG�iQ�suEsWaQce��
m sí�

GeQsiW\�oI�suEsWaQce�������
NJ�mí�

air��Jas� ��� �.��
ox\JeQ��Jas� ��� �.��

aOumiQium��meWaO� ���� ����
iroQ��meWaO� ���� ����
OeaG��meWaO� ���� �����

:KaW�coQcOusioQs�aEouW�WKe�speeG�oI�souQG�caQ�Ee�GrawQ�Irom�WKis�iQIormaWioQ"

A 7Ke speeG�is�JreaWer�iQ�meWaOs�WKaQ�iQ�Jases.
B 7Ke speeG�is�JreaWesW�iQ�WKe�mosW�GeQse�meWaO.
C 7Ke�speeG�is�JreaWer�iQ�Oess�GeQse�suEsWaQces.
D 7Ke�speeG�iQcreases�as�WKe�GeQsiW\�oI�WKe�suEsWaQce�iQcreases.

28 $�OiJKW�uQcKarJeG�coQGucWiQJ�EaOO�is�moYeG�WowarGs�WKe�posiWiYe�pOaWe.

:KicK� GiaJram� correcWO\� sKows� WKe� cKarJes� oQ� WKe� EaOO� MusW aIWer� iW� Kas� WoucKeG� WKe�
posiWiYe�pOaWes"

A B C D

Q\OoQ�WKreaG�
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29 6ome�oEserYaWioQs�were�maGe�wKeQ�Iour�cKarJeG�roGs�P��4��5�aQG�6�are�pOaceG�Qear�Wo�
eacK�oWKer�oQe�aW�a�Wime.

P�repeOs�4
P�aWWracWs�5
6�aWWracWs�5

,I�6�is�QeJaWiYeO\�cKarJeG� wKaW�are�WKe�cKarJes�oQ�P��4�aQG�5"

P 4 5
A ± ± �
B ± � í
C � ± �
D � � í

30 7Ke�poWeQWiaO�GiIIereQce�across�a�OiJKW�EuOE�is����9.�'uriQJ�a�Wime�oI����s��WKe�amouQW�oI�
eOecWricaO�eQerJ\�coQYerWeG�Wo�oWKer�Iorms�oI�eQerJ\�is����-.�

:KaW�is�WKe�curreQW�IOowiQJ�iQ�WKe�OiJKW�EuOE�GuriQJ�WKis�Wime"

A �.����$
B �.���$
C �.��$
D ���$

31 :KaW�is�WKe�GeIiQiWioQ�oI�WKe�eOecWromoWiYe�Iorce��e.m.I.��oI�a�power�suppO\"

A WKe�poWeQWiaO�GiIIereQce�across�iWs�WermiQaOs�wKeQ�Qo�curreQW�is�IOowiQJ�
B WKe�eQerJ\�coQYerWeG� Irom�oWKer� Iorms�Wo�eOecWricaO�per�uQiW�cKarJe�wKicK�passes�

WKrouJK�iW
C WKe�eQerJ\�coQYerWeG� Irom�eOecWricaO� Wo�oWKer� Iorms�per�uQiW�cKarJe�wKicK�passes�

WKrouJK�iW
D WKe�poWeQWiaO�GiIIereQce�across�iWs�WermiQaOs�iI�uQiW�poWeQWiaO�GiIIereQce�is�QeeGeG�Wo�

moYe�uQiW�cKarJe�WKrouJK�iW
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32 6ome�eOecWric�OiJKW�EuOE�IiOameQWs�are�maGe�oI�carEoQ.�,W�is�NQowQ�WKaW�WKe�resisWaQce�oI�
carEoQ�IiOameQWs�Gecreases�as�WKeir�WemperaWure�iQcreases.�

:KicK� JrapK� sKows� Kow� WKe� curreQW� I WKrouJK� sucK� a� EuOE� Yaries� wiWK� WKe� poWeQWiaO�
GiIIereQce�V across�iW"

A B 

C D 

33 7Ke�GiaJram�sKows�a�QeWworN�oI�iGeQWicaO�resisWors�5���5���5� aQG�5� coQQecWeG�Wo�a�ceOO.�
:KeQ�swiWcK�6�is�cOoseG��WKe�power�GissipaWeG�iQ�eacK�resisWor�is�P.

:KeQ�swiWcK�6�is�opeQeG��wKaW�are�WKe�powers�GissipaWeG�iQ�resisWors�5� aQG�5�"

power�GissipaWeG�iQ�5� power�GissipaWeG�iQ�5�

A Oower�WKaQ�P remaiQs�as�P
B Oower�WKaQ�P Oower�WKaQ�P
C remaiQs�as�P JreaWer�WKaQ�P
D Oower�WKaQ�P JreaWer�WKaQ�P

II

I I

5�

5��

5��

5��6
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34 $�EaWWer\�oI�e.m.I.�E is�coQQecWeG Wo�a�OiJKW�GepeQGeQW�resisWor��/'5��aQG�Wwo�resisWors��
eacK�oI�resisWaQce�R��as�sKowQ.�

7Ke�resisWaQce�oI�WKe�/'5�wKeQ�iW�is�exposeG�Wo�EriJKW�OiJKW�is�R.�7Ke�curreQWs�iQ�WKe�Wwo�
resisWors�are�I� aQG I� respecWiYeO\.

+ow�Go�WKe�curreQWs�cKaQJe�wKeQ�WKe�OiJKW�iQWeQsiW\�oQ�WKe�/'5�is�reGuceG�Wo�]ero�"

I� I�

A Gecrease Gecrease
B iQcrease Gecrease
C Gecrease iQcrease
D iQcrease iQcrease

35 $�Iuse�is�coQQecWeG�Wo�WKe�QeuWraO�wire�oI�a�IaQ.�

:KicK�oI�WKe IoOOowiQJ�sWaWemeQW�s��is�are�correcW"

� ,� 7Ke�IaQ�wiOO�QoW�operaWe�iI�WKe�Iuse�EOow.�
,, 7Ke�IaQ�wiOO�Ee�saIe�Wo�WoucK�wKeQ�WKe�Iuse�EOow.�
,,, 7Ke�IaQ�wiOO�sWiOO�Ee�coQQecWeG�Wo�WKe�KiJK�YoOWaJe�source�wKeQ�WKe�Iuse�EOow.

A ,�aQG�,,�oQO\
B , aQG�,,,�oQO\
C ,,�aQG�,,,�oQO\
D ,��,,�aQG�,,,

R

R

I�

E
I�
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36 $�Ear�maJQeW�is�Wo�Ee�pOaceG�iQ�a�QoQ�uQiIorm�maJQeWic�IieOG�as�sKowQ�iQ�WKe�IiJure�EeOow.

� � �

:KicK�oI�WKe�IoOOowiQJ�GescriEes�WKe�suEseTueQW�moWioQ�oI�WKe�maJQeW"

roWaWioQ moYemeQW
A aQWi�cOocNwise Wo�WKe�OeIW
B aQWi�cOocNwise Wo�WKe�riJKW
C cOocNwise Wo�WKe�OeIW
D cOocNwise Wo�WKe�riJKW

37 $ sWraiJKW�coQGucWor�resWs�iQ�WKe�space�EeWweeQ�Wwo�arms�oI�a�soIW�iroQ�core.�

���������������������������

$IWer�WKe�swiWcK�Kas�EeeQ�cOoseG�Ior�a�wKiOe��iQ�wKicK�GirecWioQ�is�WKe�maJQeWic�Iorce�acWiQJ�
oQ�WKe�coQGucWor"�

A up
B GowQ
C OeIW
D riJKW

1

swiWcK

cK�GirecWioQ�is�WKe�m

coQGucWor

soIW iroQ�core
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38 )our�paraOOeO�coQGucWors�$��%��&�aQG�'��carr\iQJ�eTuaO�curreQWs��pass�YerWicaOO\�WKrouJK�
WKe�Iour�corQers�oI�a�sTuare.�,Q�coQGucWors�$�aQG�'��WKe�curreQW�is�IOowiQJ�iQWo�WKe�paJe��
aQG�iQ�coQGucWors�%�aQG�&��curreQW�is�IOowiQJ�ouW�oI�WKe�paJe.��

:KicK� oI� WKe� IoOOowiQJ� incorrectly GescriEes WKe� resuOWaQW� Iorce� oQ� coQGucWor�E��wiWK�
curreQW�IOowiQJ�iQWo�WKe�paJe��aW�WKe�ceQWre�oI�WKe�sTuare"

A 7Ke�resuOWaQW�Iorce�Gue�Wo�wires�$�aQG�'�poiQWs�WowarGs�OiQe�$'��perpeQGicuOar�Wo�
$'.�

B 7Ke�resuOWaQW�Iorce�Gue�Wo�wires�%�aQG�&�poiQWs�WowarGs�OiQe�$'��perpeQGicuOar�Wo�
$'.

C 7Ke�resuOWaQW�Iorce�Gue�Wo�wires�%�aQG�'�poiQWs�WowarGs�OiQe�$'��perpeQGicuOar�Wo�
$'.

D 7Ke�resuOWaQW�Iorce�Gue�Wo�wires�$��%��&�aQG�'�poiQWs�WowarGs�OiQe�$'��perpeQGicuOar�
Wo�$'.

39 7Ke�GiaJram�sKows�aQ�experimeQWaO�seWup�sKowiQJ�eOecWromaJQeWic�iQGucWioQ.�

,Q�wKicK�GirecWioQ�musW� WKe�wire�Ee�moYeG� Wo� iQGuce�a�curreQW� IOow� iQ� WKe�GirecWioQ�as�
sKowQ�iQ�WKe�GiaJram"

A YerWicaOO\�upwarG
B YerWicaOO\�GowQwarG
C Kori]oQWaOO\�WowarGs�WKe�QorWK�poOe
D Kori]oQWaOO\�WowarGs�WKe�souWK�poOe

$

% &

''
î

$
î

îîE

6 1

wire

*
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40 $� WraQsIormer� coQsisWs� oI� oQe� coiO� wiWK� ����� WurQs� aQG� a� secoQG� coiO�� wiWK� WoWaO� oI�
����WurQs��wKicK�caQ�Ee�WappeG�aW�Yarious�pOaces.�

:KicK�pair�oI�WermiQaOs�sKouOG�Ee�coQQecWeG�Wo�a����9�����:�Oamp�Ior�iW�Wo�Ee�OiW�QormaOO\"��

A 58
B 68
C 59
D 79

END OF PAPER

aa����9 ����
WurQs

���WurQs

���WurQs

���WurQs

���WurQs

5

6

7

8

9
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SECTION A
$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

7Ke�WoWaO�marN Ior�WKis�secWioQ�is���.

A1 )iJ.��.� sKows�aQ�oiO�Grum�as�iW�IOoaWs�iQ�eTuiOiErium�iQ�seawaWer.

Fig. 1.1

7Ke�Grum�is��.���m�OoQJ�aQG�Kas�a�cross�secWioQaO�area�oI��.���m�.�7Ke�OeQJWK�oI�WKe�
Grum�suEmerJeG�uQGer�waWer�is��.���m.�7Ke�aWmospKeric pressure�aEoYe�WKe�surIace�oI�
WKe�waWer�is� ��.� �� Pa.�7Ke�GeQsiW\�oI�seawaWer�is� ��.� �� NJ�m−� aQG�WKe�JraYiWaWioQaO�
IieOG�sWreQJWK�is����1�NJ−�.

(a) (i) 2Q�)iJ.��.���Graw�Wwo�arrows�Wo�sKow�WKe�GirecWioQs�oI�WKe�Iorces�Gue�Wo�WKe�
pressures�oQ�WKe�Wop�oI WKe�oiO�Grum�aQG�oQ�WKe�Ease�oI�WKe�oiO�Grum. >�@

(ii) &aOcuOaWe�WKe�resuOWaQW�oI�WKe�Wwo�Iorces�iQ�(i).

resuOWaQW�Iorce  �........................................>�@

(iii) +eQce��GeWermiQe�WKe�aYeraJe�GeQsiW\�oI�WKe�Grum�aQG�iWs�coQWeQW.

GeQsiW\  �........................................>�@
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(b) 7Ke�Grum� is� pusKeG� iQWo� WKe� seawaWer� E\� �� cm�aQG� WKeQ� reOeaseG.� ,W� osciOOaWes�
YerWicaOO\.�)iJ.��.��sKows�WKe�YariaWioQ�oI�iWs�YerWicaO�GispOacemeQW�s wiWK�Wime�t.

Fig. 1.2

(i) 'escriEe Kow�\ou�wouOG�use�WKe�JrapK�oI�)iJ.��.��Wo�GeWermiQe�WKe�maximum�
YerWicaO�speeG�oI�WKe�oiO�Grum.

……………………………………………………………………………………….

…………………………………………………………………………………… >�@

(ii) ExpOaiQ�wK\�WKe�ampOiWuGe�oI�WKe�osciOOaWioQs�is�QoW�coQsWaQW.

……………………………………………………………………………………….

…………………………………………………………………………………… >�@
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A2 $�coiO�oI�aEouW������WurQs�oI�iQsuOaWeG�wire�is�WiJKWO\�wouQG oQ�a�QoQ�maJQeWic�WuEe�Wo�
maNe�a�soOeQoiG�oI�meaQ�raGius����mm��as�sKowQ�iQ�)iJ.��.�.�7Ke�WoWaO�OeQJWK�oI�WKe�wire�
iQ� WKe�coiO� is���� m.�7Ke�wire� iWseOI�Kas�raGius��.���mm�aQG� is�maGe�oI�a�maWeriaO�oI�
resisWiYiW\� ��.� �� Ω m.�7Ke�coiO�is coQQecWeG�Wo�a�suppO\�oI�e.m.I.����9.

Fig. 2.1

(a) &aOcuOaWe

(i) WKe�WoWaO�resisWaQce�oI�WKe�coiO�

resisWaQce  �........................................>�@

(ii) WKe�curreQW�iQ�WKe�coiO.

curreQW  �........................................>�@

(b) 2Q�)iJ.��.���Graw�WKe�paWWerQ�oI�WKe�maJQeWic�IieOG�wiWKiQ�aQG�arouQG�WKe�soOeQoiG.�
8se�arrows�Wo�sKow�WKe�GirecWioQ�oI�WKe�IieOG�iQsiGe�WKe�soOeQoiG. >�@
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(c) $�8�sKapeG�piece�oI�sWiII�wire�$%&'E)�piYoWeG�aW�%E�is�iQserWeG�iQWo�WKe�soOeQoiG��
as�sKowQ�iQ�)iJ.��.�.

Fig. 2.2

&'�Kas�OeQJWK����mm��&%�aQG�'E�eacK�KaYe�OeQJWK�����mm.

7Ke�sWiII�wire�is�IirsW�EaOaQceG�wKeQ�WKere�is�Qo�curreQW�iQ�iW.�$�curreQW�is�WKeQ�passeG�
WKrouJK�&'�aQG��iQ�orGer�Wo�reEaOaQce�WKe�sWiII�wire��a�Iorce�oI� ��.� �� 1�is�appOieG�
aW�a�GisWaQce�oI����mm�Irom�WKe�piYoW��as�sKowQ�Irom�WKe�siGe�Yiew�iQ�)iJ.��.�.

Fig. 2.3

(i) 6WaWe�WKe�GirecWioQ�oI�curreQW�IOow�iQ�&'.

…………………………………………………………………………………… >�@

(ii) &aOcuOaWe�WKe�maJQeWic�Iorce�oQ�&'.

maJQeWic�Iorce  �........................................>�@
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A3 (a) *iYe� oQe�GiIIereQce� EeWweeQ� WKe� Wwo�meWKoGs� oI� KeaW� WraQsIer�� coQGucWioQ� aQG�
coQYecWioQ.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

(b) ExpOaiQ�WKe�IoOOowiQJ�iQ�Werms�oI�KeaW�WraQsIer.

(i) :KeQ�WoucKeG��aQ�empW\�meWaO�cup as�sKowQ�iQ�)iJ.��.� IeeOs�coOG��wKereas�
iW�IeeOs�KoW�wKeQ�iW�coQWaiQs�KoW�coIIee.

Fig. 3.1

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………>�@

(ii) $�GouEOe�waOOeG�JOass�as�sKowQ�iQ�)iJ.��.��useG�Wo�serYe�KoW�Wea�Goes�QoW�
IeeO�KoW�wKeQ�iW�is�EeiQJ�KeOG�E\�WKe�KaQG.

Fig. 3.2

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… >�@
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A4 6WeYe�waQWs�Wo�IiQG�ouW�Kow�mucK�ice�is�QeeGeG�Wo�exWracW�WKe�same�amouQW�oI�eQerJ\�
Irom�a�room�as�aQ�air�coQGiWioQer.

$Q�air�coQGiWioQer�uQiW�oI���N:�is�swiWcKeG�oQ Ior����Kours�Wo�cooO�a�room�Wo��� �&.

(a) (i) &aOcuOaWe�WKe�amouQW�oI�WKermaO�eQerJ\�exWracWeG�Irom�WKe�room�E\�WKe�air�
coQGiWioQer�iQ�WKe����Kours.

WKermaO�eQerJ\  �........................................>�@

(ii) 6WaWe Wwo�assumpWioQs�WKaW�6WeYe�Kas�maGe�iQ�Kis�caOcuOaWioQs.

1. …………………………………………………………………………………….

……………………………………………………………………………………….

2. …………………………………………………………………………………….

…………………………………………………………………………………… >�@

(b) &aOcuOaWe�WKe�mass�oI�ice�aW�� �& QeeGeG�Wo�exWracW�WKe�same�amouQW�oI�eQerJ\�as�
WKe�air�coQGiWioQer�Wo�reacK�WKe�room�WemperaWure�oI��� �&.��
�7Ke�speciIic�KeaW�capaciW\�oI�waWer�is�������-��NJ �&� aQG WKe�speciIic�OaWeQW�KeaW�
oI�ice�is���������-�NJ.�

mass�oI�ice  �........................................>�@
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A5 )iJ.� �.�� sKows� aQ� iQcorrecW� eOecWromaJQeWic� specWrum� GrawQ� E\� a� sWuGeQW. 7Ke�
compoQeQWs�oI�WKe�specWrum�aQG�WKe�waYeOeQJWKs�are�iQ�WKe�wroQJ�orGer.�7Ke�YaOues�oI�
WKe�waYeOeQJWKs�Go�QoW�maWcK�WKe�correcW�compoQeQWs�oI�WKe�specWrum.

sKorW�
waYeOeQJWK

OoQJ�
waYeOeQJWK

microwaYes raGio�
waYes uOWraYioOeW iQIra�reG Jamma�

ra\s ;�ra\s YisiEOe

��� m ��−�� m ��−�� m ��−� m ��−� m ��−� m ��−� m

Fig. 5.1

(a) 2Q�)iJ.��.���compOeWe�WKe�WaEOe�oI�WKe�eOecWromaJQeWic�specWrum�iQ�WKe�correcW�orGer�
oI�WKe�Yarious�compoQeQWs�aQG�WKeir�correspoQGiQJ�waYeOeQJWKs.

sKorW�
waYeOeQJWK

OoQJ�
waYeOeQJWK

����������������������������������������������������������
Fig. 5.2

>�@

(b) 6WaWe WKe�speeG�oI�aOO�eOecWromaJQeWic�waYes�iQ�a�Yacuum.

speeG  �........................................>�@

(c) 6WaWe�oQe oWKer�properW\��oWKer�WKaQ�speeG��WKaW�aOO�eOecWromaJQeWic�waYes�KaYe�iQ�
commoQ.

…………………………………………………………………………………………… >�@

(d) 1ame�oQe�eIIecW�oI�aEsorpWioQ�oI�eOecWromaJQeWic�waYes�E\�KumaQs.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@
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A6 )iJ.� �.�� sKows� a� coQYerJiQJ� OeQs�� oI� IocaO� OeQJWK� ��� cm�� EeiQJ useG as� a� simpOe�
maJQiI\iQJ�JOass.�$�YirWuaO�imaJe�is�IormeG����cm�Irom�WKe�OeQs.��

7Ke�scaOe useG�iQ�)iJ.��.��is���cm�����cm.

(a) 2Q�)iJ.��.���compOeWe WKe�ra\�GiaJram Wo�GeWermiQe WKe�posiWioQ�oI�WKe�oEMecW.��

Fig. 6.1
>�@

(b) 6WaWe�Wwo�wa\s�iQ�wKicK�WKe�imaJe�IormeG�E\�a�coQYerJiQJ�OeQs�useG�iQ�a�camera�
GiIIers�Irom�WKaW�IormeG�E\�a�pOaQe�mirror.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

imaJe ) )

e\e

��cm
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(c) )iJ.��.��sKows�aQ�imaJe�seeQ�EeKiQG�a�mirror�aW����cm�Irom�WKe�mirror.�7Ke�scaOe�
useG�is���cm�����cm.

%\�GrawiQJ�Wwo�ra\s�oI� OiJKW��sKow�Kow�WKe�poiQWs�P�aQG�4�are�EeiQJ�IormeG as�
seeQ�E\�aQ�oEserYer�E. 6Kow�cOearO\�WKe�posiWioQ�oI�WKe�oEMecW��OaEeOOeG�5�aQG�6.

Fig. 6.2
>�@

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

���cm

P

4

E
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A7 $�QeJaWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�Wwo�QeuWraO� isoOaWeG�EaOOs�;�aQG�<.�%aOO�;� is
WKeQ�earWKeG�momeQWariO\�as�sKowQ�iQ�)iJ.��.�.

Fig. 7.1

(a) 'escriEe�aQG�expOaiQ�wKaW�KappeQs�Wo�WKe�Wwo�EaOOs�wKeQ�WKe�QeJaWiYeO\�cKarJeG�
roG�is�IirsW�ErouJKW Qear�Wo�WKem.  <ou�are�Wo�assume�WKaW�WKe�EaOOs�aQG�roG�Go�QoW�
come�iQWo�coQWacW.��

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

(b) (i) 'escriEe� wKaW� KappeQs� Wo� WKe� cKarJes� oI� EaOO� ;� wKeQ� iW� is� earWKeG�
momeQWariO\.

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… >�@

; <
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _

QeJaWiYeO\�cKarJeG�roG
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(ii) 2Q�)iJ. �.���Graw WKe�posiWioQs oI�WKe�Wwo EaOOs�aQG iQGicaWe WKeir�cKarJes��iI�
aQ\��wKeQ�EaOO�;�is�earWKeG�momeQWariO\.

 
 
 
 
 
 

Fig. 7.2
 >�@

(c) 6WaWe�WKe�cKarJes�oI�WKe�Wwo�EaOOs�wKeQ�WKe�roG�is�remoYeG.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QeJaWiYeO\�cKarJeG�roG\ J
_ _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ 
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A8 $ IuOO\�cKarJeG�car�EaWWer\�Kas�aQ�e.m.I.�oI����9.�7Kis�EaWWer\�caQ�GeOiYer�a�coQsWaQW�
curreQW�oI��.� $�Ior�a�perioG�oI��.��Kours.

(a) &aOcuOaWe WKe� WoWaO� amouQW� oI� cKarJe passiQJ� WKrouJK� WKe� EaWWer\� iQ� a� Wime� oI��
�.��Kours.

cKarJe  �........................................>�@

(b) 7Ke�IuOO\�cKarJeG�car�EaWWer\�is�coQQecWeG�Wo�a �.��� Ω resisWor��a�sWarWer�moWor��
Iour�siGeOiJKWs�aQG�Wwo�KeaGOiJKWs�as�sKowQ�iQ�)iJ.��.�. 7Ke�sWarWer�moWor�is�useG�
Wo�sWarW�WKe�eQJiQe.

Fig. 8.1

(i) 7Ke� resisWaQce� oI� eacK� KeaGOiJKW� is� �.� Ω�� aQG WKe resisWaQce� oI� eacK�
siGeOiJKW is �� Ω.�&aOcuOaWe�WKe�curreQW�iQ�WKe�EaWWer\�wKeQ�swiWcKes�6� aQG�
6� are�cOoseG�aQG�swiWcK�6� is�opeQ.

curreQW  �........................................>�@

�.��� Ω
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(ii) 7Ke�siGeOiJKWs�aQG�KeaGOiJKWs�are�swiWcKeG�oQ.�:iWK�6� cOoseG��WKe�curreQW�iQ�
WKe�sWarWer�moWor�is�����$.�ExpOaiQ�wK\�aOO�WKe�OiJKWs�Eecome�Oess�EriJKW�wKeQ�
6� is�cOoseG.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… >�@

(c) 7Ke�siGeOiJKWs are�acciGeQWaOO\�OeIW�oQ�wKeQ�WKe�car�is�parNeG aW���pm.�'eWermiQe
TuaQWiWaWiYeO\ wKeWKer�WKe�GriYer� is�aEOe�Wo�sWarW� WKe�eQJiQe�aW���am�WKe�IoOOowiQJ�
Ga\.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@
 
 
 

END OF SECTION A
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SECTION B
$Qswer�all WKe�TuesWioQs�iQ�WKis�secWioQ.

$Qswer�oQO\�oQe�oI�WKe�Wwo�aOWerQaWiYe�TuesWioQs�iQ�Question 11.

B9 $ccorGiQJ� Wo� some� scieQWisWs�� EaWWer\�powereG� cars� oIIereG� maQ\� aGYaQWaJes� oYer�
peWroO�GriYeQ� cars.� 5ecKarJeaEOe� OeaG�aciG� EaWWeries� are� WKe� mosW� commoQ� W\pe� oI�
EaWWeries�useG�iQ�cars.�)iJ.��.��sKows�some�properWies�oI�peWroO��oI�a�parWicuOar�OeaG�aciG�
EaWWer\�aQG�oI�a�W\picaO�car.

Petrol
GeQsiW\ ����NJ�m−�

cKemicaO�eQerJ\�aYaiOaEOe ���0-�NJ−�

Typical lead-acid battery
eQerJ\�aYaiOaEOe�wKeQ�IuOO\�cKarJeG �� 0-
mass ���NJ
e.m.I. ��� 9

Car
YoOume�oI�peWroO�WaQN ��.� �� m�

EIIicieQc\�oI�WraQsIer�oI�cKemicaO�eQerJ\�
oI�peWroO�Wo�NiQeWic�eQerJ\�oI�car

���

'raJ�Iorce�aW����m�s−� ����1

Fig. 9.1

(a) &aOcuOaWe�WKe�cKemicaO�eQerJ\�aYaiOaEOe�Irom�a�IuOO�WaQN�oI�peWroO.

eQerJ\  �........................................>�@

(b) &aOcuOaWe� WKe� WoWaO� GisWaQce� WraYeOOeG� E\� WKe� car� oQ� a� IuOO� WaQN� oI� peWroO� wKeQ�
WraYeOOiQJ�aW�a�coQsWaQW�speeG�oI����m�s−� oQ�a�OeYeO�roaG.

GisWaQce  �........................................>�@
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(c) (i) &aOcuOaWe�WKe�cosW�oI�cKarJiQJ�WKe�EaWWer\�IuOO\�iI�WKe�cosW�oI�eOecWriciW\�is���.���
Ior�oQe�N:K.

cosW  �........................................>�@

(ii) $�IuOO\�cKarJeG EaWWer\�GeOiYers�a�coQsWaQW�curreQW�oI��.��$.�&aOcuOaWe� WKe�
Wime�iQ�Kours�EeIore�WKe�EaWWer\�QeeGs�Wo�Ee�cKarJeG�aJaiQ.

Wime  �........................................>�@

(d) (i) &aOcuOaWe�WKe�WoWaO�mass�oI�OeaG�aciG�EaWWeries�QeeGeG�Wo�proYiGe�WKe�same�
eQerJ\�as�a�IuOO�WaQN�oI�peWroO.

mass  �........................................>�@

(ii) 6uJJesW�Kow�\our�aQswer� Wo� (i) ma\�aIIecW� WKe�perIormaQce�oI�a�EaWWer\�
powereG�car.

……………………………………………………………………………………….

…………………………………………………………………………………… >�@
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B10 7Ke�YariaWioQ�wiWK�Wime�t oI�WKe�YerWicaO�speeG�v oI�a�OiJKW�EaOO�IaOOiQJ�WKrouJK�air�is�sKowQ�
iQ�)iJ.���.�.

Fig. 10.1

7Ke�mass�oI�WKe�EaOO�is����J. 7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1�NJ−�.

(a) 2Q�)iJ.���.���Graw�a�OiQe�Wo�sKow�WKe�YariaWioQ�wiWK�Wime�t oI�WKe�YerWicaO�speeG�v oI�
WKe�EaOO�IaOOiQJ�Irom�resW�iQ�a�Yacuum. >�@

(b) 8se�)iJ.���.�� Wo�GeWermiQe�WKe�acceOeraWioQ�oI� WKe�EaOO� IaOOiQJ� WKrouJK�air�aW� Wime��
t  ��.���s.�6Kow�\our�coQsWrucWioQ�oQ�)iJ.���.�.

acceOeraWioQ  �........................................>�@

t ��s

v � m s−�
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(c) )or�WKe�air�resisWaQce�acWiQJ�oQ�WKis�EaOO��caOcuOaWe

(i) WKe�maximum�resisWiYe�Iorce�

Iorce  �........................................>�@

(ii) WKe�resisWiYe�Iorce�aW�Wime�t  ��.���s.

Iorce  �........................................>�@

(d) 7Ke�EaOO�KiWs�a�soIW�JrouQG�aQG�GeceOeraWes�uQiIormO\�aW���� m�s−�.

'eWermiQe

(i) WKe�Wime�WaNeQ�Ior�WKe�EaOO�Wo�come�Wo�a�compOeWe�sWop�

Wime  �........................................>�@

(ii) WKe GisWaQce�moYeG�E\�WKe�EaOO�iQ�WKe�soIW�JrouQG.

GisWaQce  �........................................>�@
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EITHER

B11 )iJ.���.��sKows�a�coiO�oI�wire�wouQG�oQ�a�piece�oI�soIW�iroQ.�$�maJQeW�is�roWaWeG�iQ�WKe
Jap�iQ�WKe�soIW�iroQ�as�sKowQ. :KeQ�WKe�maJQeW�roWaWes��WKe�Oamp�coQQecWeG�Wo�WKe�coiO�
JOows.��

������������������������
Fig. 11.1

(a) ExpOaiQ�wK\�WKe�Oamp�JOows�wKeQ�WKe�maJQeW�roWaWes.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

(b) 'escriEe�Wwo�aOWeraWioQs�WKaW�couOG Ee�maGe Wo�WKe�parWs�oI�WKe�apparaWus�Ior�WKe�
Oamp�Wo�JOow�more�EriJKWO\.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

(c) 6WaWe�WKe�purpose�oI�WKe�soIW�iroQ�core.

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

6

1

soIW�iroQ�
core

maJQeW

axis�oI�
roWaWioQ

coiO

Oamp
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(d) ,I�WKe�8�sKapeG�soIW�iroQ�is�repOaceG�E\�a�piece�maGe�Irom�wooG��expOaiQ�iI�WKe�Oamp�
wiOO�sWiOO�JOow�wKeQ�WKe�maJQeW�roWaWes.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@

(e) 7Ke�coiO�oI�wire�is�WKeQ�wouQG�oQWo�WKe�parWs�oI�WKe�soIW�iroQ�core�MusW�aEoYe�aQG�
EeOow�WKe�maJQeW�as�sKowQ�iQ�)iJ.���.�. 7Ke�maJQeW�is�aJaiQ�maGe�Wo�roWaWe�as�
sKowQ��wiWK�WKe�6�poOe�moYiQJ�ouW�oI�WKe�pOaQe�oI�WKe�paper�aQG�WKe�1�poOe�moYiQJ�
iQWo WKe�pOaQe�oI�WKe�paper�aW�WKe�iQsWaQW�sKowQ�iQ�)iJ.���.�.

Fig. 11.2

(i) 'escriEe�Kow�WKe�maJQeWic�poOes�iQGuceG�iQ�parW�$�oI�WKe�core�cKaQJe�GuriQJ�
oQe�roWaWioQ�oI�WKe�maJQeW.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….

…………………………………………………………………………………… >�@

6

1

GirecWioQ�oI�
roWaWioQ

maJQeW

soIW�iroQ�
core

7�

7�

A
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(ii) 2Q�)iJ.���.���sNeWcK�WKe�YariaWioQ�oI�WKe�e.m.I.�proGuceG�EeWweeQ�WermiQaOs�
7� aQG�7� GuriQJ�oQe�roWaWioQ�oI�WKe�maJQeW.���$ssume�WKaW�7� is�KeOG�aW���9�
WKrouJKouW�WKe�roWaWioQ.�

Fig. 11.3
>�@

e.m.I.

�
�

ò � QumEer�oI�roWaWioQs
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OR

B11 )iJ.���.��sKows�a�ruOer�KeOG�aW�oQe�eQG�oQWo�a�EeQcK��wiWK�a�sKorW� OeQJWK�oI� WKe�ruOer�
proMecWiQJ�ouW�aQG�EeiQJ�YiEraWeG.��

Fig. 11.4

(a) ExpOaiQ�Kow�WKe�YiEraWiQJ�ruOer proGuces souQG�iQ�WKe�surrouQGiQJ�air.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… >�@
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(b) )iJ.���. � sKows�WKe�iQiWiaO�posiWioQ�oI�some�parWicOes�EeIore�YiEraWioQ�EeJiQs�aQG�aW�
GiIIereQW�Wimes�oI�WKe�souQG�waYe.

Fig. 11.5

(i) &aOcuOaWe WKe�IreTueQc\�oI�WKe�waYe�moWioQ.

IreTueQc\  �........................................>�@

scale: 4 cm

1          2   3   4          5                     6                             7                             8                      9

             2                      3          4    5 6           7                      8                           9

                 3                            4                      5         6  7  8         9                     10

3                    4                           5                        6                      7          8   9 10         11

Line X

          (b) time   0.01 s

(a) time   0.00 s

(c) time   0.02 s

(d) time   0.03 s

(e) time   0.04 s

2                3                4                5               6                7                 8                9               10     

initial position of particles before vibration begins
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(ii) 2Q�)iJ.���.���marN�WKe�ampOiWuGe oI�WKe�waYe�moWioQ. >�@

(iii) 8siQJ�WKe�JiYeQ�scaOe��GeWermiQe WKe�waYeOeQJWK�oI�WKe�waYe�moWioQ.

waYeOeQJWK  �........................................>�@

(iv) +eQce��caOcuOaWe WKe�speeG�oI�WKe�waYe.

speeG  �........................................>�@

(v) 2Q� )iJ.� ��.��� Graw� oQ� OiQe� ;� WKe� posiWioQs� oI� parWicOes� ��� ��� �� aQG� �� aW��
Wime� ��.���s. >�@

(vi) 2Q�)iJ.���.���sNeWcK�a�GispOacemeQW�Wime�JrapK�oI�parWicOe���Irom�Wime���s�Wo
�.���s��WaNiQJ�WKe�GispOacemeQW�Wo�WKe�riJKW�as�posiWiYe. 6Kow�cOearO\�YaOues�
oQ�EoWK�axes.

Fig. 11.6
>�@

END OF PAPER

Wime���s

GispOacemeQW���cm
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Solutions to 2018 4E Physics Prelim

Paper 1

Multiple Choice Questions >40 marks@

1 ' 11 $ 21 $ 31 %
2 $ 12 $ 22 $ 32 $
3 ' 13 ' 23 $ 33 '
4 % 14 & 24 & 34 &
5 $ 15 ' 25 % 35 %
6 $ 16 $ 26 % 36 '
7 $ 17 % 27 $ 37 '
8 ' 18 ' 28 ' 38 &
9 $ 19 $ 29 $ 39 $
10 & 20 ' 30 $ 40 %

Paper 2

Section A: Structured Questions >50 marks@

Qn Solution Mark
A1(a)(i)

>�@ Ior�YerWicaO
arrows�GrawQ
oQ�WKe�Grum

A1(a)(ii) GiIIereQce�iQ�pressure
h g

��.�� �.� �� ��
���� Pa

resuOWaQW�Iorce�
���� �.��

 ������1
§������1

>�@

>�@

A1(a)(iii) weiJKW�oI�Grum�aQG�iWs�coQWeQW� ������1

aYeraJe�GeQsiW\
m

V

>�@

Section A: Structured Questions >50 marks@

Qn Solution
A1(a)(i)

A1(a)(ii) GiIIereQce�iQ�ppreesss ururee
h gg

���.��� �.�� ���� �����.�� �.� �����.� �

������ PaPa

rresesuOuOWaWaQWQW IIororce�
������� �.���������

  ������� 1
§§ �����1

A1(a)(iii) weiJKW�oI�Grum�aQG�iWs�coQWeQW� ������1

469



�

����
��

�.�� �.��
§�����NJ�mí� >�@

A1(b)(i) 'eWermiQe� WKe�JraGieQW� aW� WKe� sWeepesW� parW� oI� WKe�JrapK��wKere��
s  ���cm.

>�@

A1(b)(ii) 7Kere�is�worN�GoQe�aJaiQsW�WKe�resisWiYe�Iorce�Gue�Wo�waWer. >�@

A2(a)(i) WoWaO�resisWaQce
L

A

�
��

����.� ��
�.�� ��

�.��

>�@

>�@

A2(a)(ii) curreQW� V

R
��
�.��
�.�� �$� >�@

A2(b)

>�@ Ior�IieOG
paWWerQ

>�@ Ior�GirecWioQ
oI�IieOG

A2(c)(i) 7Ke�curreQW�IOows�Irom�&�Wo�'. >�@

A2(c)(ii) 7aNiQJ�momeQWs�aEouW�WKe�piYoW�
WoWaO�aQWicOocNwise�momeQWs� �WoWaO�cOocNwise�momeQWs

���� �.� �� ��F
��.�� ��F �1�

>�@
>�@

A3(a) &oQGucWioQ� iQYoOYes� YiEraWioQs� oI� parWicOes� �wiWKouW� aQ\� IOow� oI�
meGium��wKiOe�coQYecWioQ�iQYoOYes�moYemeQWs�oI�moOecuOes��Gue�
Wo�GiIIereQce�iQ�GeQsiW\�

$ccepW��&oQGucWioQ�occurs�maiQO\ iQ�soOiGs�wKiOe�coQYecWioQ�occurs�
oQO\�iQ�OiTuiGs�aQG�Jases

>�@

A

�
�

����.� �� ��.� ��

�.��

>�@

>�@

(a)(ii) curreQW V

R
��
�.��
�.�� �$� >>�@�@

(b)

>�@ Ior�IieOG
paWWerQ

>�@ Ior�GirecWio
oI�IieOG

(c)(i) 7Ke�cuurrrreQeQW�W�IOI owwss IrIromo �&�Wo�'. >�@

(c)(ii) 7aNiQJ�momomeQe Ws�aEouW�WKe�piYoW�
WoWaO�aQWicOocNwise�momeQWs� �WoWaO�cOocNwise�momeQWs

���� �.� �� ���F ��� �.� �� � >�@
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A3(b)(i) 0eWaO�is�a�JooG�coQGucWor�oI�KeaW.��+eaW�Irom�WKe�KaQG�is�coQGucWeG�
awa\ easiO\�oQ�WoucKiQJ�aQ�empW\�meWaO�cup��KeQce�IeeOiQJ�coOG��
wKereas�KeaW�Irom�WKe�KoW�coIIee�is�coQGucWeG�Irom�WKe�KoW�coIIee�
Wo�WKe�KaQG�easiO\ wKeQ�WKe�cup�coQWaiQs�KoW�coIIee��KeQce�IeeOiQJ�
KoW.

>�@

>�@

A3(b)(ii) 7Ke�GouEOe�waOOeG�JOass�Kas�air iQ�EeWweeQ�WKe�waOOs.�$ir�is�a�EaG�
coQGucWor� oI� KeaW� aQG� so� KeaW� Irom� WKe� KoW� Wea� is� QoW� easiO\�
WraQsIerreG Wo�WKe�KaQG� KeQce�Goes�QoW�IeeO�KoW.

>�@

>�@

A4(a)(i) EQerJ\� �Power�x�Wime� ������x����x������ �������������-�
 �����0-����sI� >�@

A4(a)(ii) �. 2EMecWs�iQ�WKe�room�Go�QoW�reOease�or�aEsorE�aQ\�WKermaO�eQerJ\
Wo�or�Irom�WKe�room.

�. 7Ke�air�coQGiWioQer�is������eIIicieQW.
>�@
>�@

A4(b) Q  ml � mcǻ
����0-� �m î ����������m�î����� î���������
������������ ���������m ����������m
������������ ���������m
m  �����NJ

>�@ Ior�worNiQJ

>�@ Ior�aQswer

A5(a)
sKorW�
waYeOeQJWK

OoQJ�
waYeOeQJWK

gamma rays X-rays ultraviolet visible
infra-
red

microwaves raGio�waYes

10-14 m 10-10 m 10-8 m 10-6 m 10-5 m 10-2 m ����m�

>�@ Ior�aOO
correcW�orGer�oI
compoQeQWs
>�@ Ior�aOO
correcW�
correspoQGiQJ�
waYeOeQJWK

A5(b) �.��î ��� m�s >�@

A5(c) 7Ke\�are�aOO�WraQsYerse�waYes��carr\�Qo�eOecWric�cKarJe��oEe\�WKe�
Oaws�oI�reIOecWioQ�aQG�reIracWioQ.

>�@ aQ\�oQe
properW\

A5(d) &auses�ioQisaWioQ iQ�OiYiQJ�ceOOs��GesWrucWioQ�or�moGiIicaWioQ�oI�OiYiQJ�
Wissues��iQIra�reG�KeaWiQJ

>�@ aQ\�oQe
eIIecW

(b)(ii) 7Ke�GouEOe�waOOeG�JOass�Kas�air iQ EeWweeQ WKe�waOOs.�$ir�is�a EaG�
coQGucWor� oI� KeaW� aQG so� KeaW� Irom� WKe� KoW� Wea� is� QoW eeeeeeasasasasasasiOiOiOiOiOiO\\\\\\�
WraQsIerreG Wo�WKe�KaQG� KeQce�Goes�QoW�IeeO�KoW.

>�@

>>�@

(a)(i) EQerJ\� �Power�x�Wime� ������x����x������ �������������������������������� ------��
 �����0--- ������������� sIsIsIsIsIsI������ >�>�>�>�>�>�@@@@@@

(a)(ii) �. 2EMecWs�iQ�WKe�room�Go�QoW�reOease�or�aEsorE aaaaaaaaaaaaaaQQQ\Q\Q\Q\Q\Q\Q\Q\Q\Q\Q\\Q\Q\Q\Q\Q\Q\Q\Q\\Q\\\Q\\Q\Q\Q\Q\Q\Q\Q\\Q\Q\Q\\\Q\Q\\\Q\Q\Q\Q\Q\Q\Q\Q\Q\Q\Q\Q\Q\\Q\Q\\\\Q\Q\Q\\\\Q\\Q\Q\\\Q\\\Q\QQQ\Q\\Q\Q\QQ\Q\QQQ\QQ\QQQ\QQQ\\\\\QQQQQQ\Q\Q\Q\\\Q\\\\Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKeKKKeKKeKeKeKKeKeKeKeKeKeKeKeKeKeKeeKeKKeKeKKeKeKKeKeeKKeeeKeKeKeKeKeKeKKeKeKeKeKeKeeKeKeKeKKKeKeKeKKKeKeKeKeKeKKKeKKKKeKeeKeKeKeKeKKeeKKKeKeeKKKeeeeeKKKKeeKKeKeeeeKeKeKeKeKeKKeKeKeKeeKKKeKKeeKKKeKKKKKKeeKKKKeeKeermrmmrmrmrmrmrmrmrmmrmrmrmrmrmmmmrmrmmrmmmrmrmrmrmmmmmmrmrmmmrmrmmrmrmrmrmrmrmrmmmmrmrmrmrmmmrmrrmrmrmmrmmrrrmrmrrmmmrmrrmrmrmmrmmmrmmrrmrrmrmmmrmrmrmmrmrmmmrmmmmrmrmmmmmmrrrrmrmrmmrrrrmmmmmmrrmrrrmmrmmmmrrmrmrmmmmrmrrmmrmrmmmmmmrrmrmmmmmmmmmrmmmmmrmrmmmmmaaOaaaaaaaaaaaaaaaaa eeeeeQerJJJJJJ\\\\\\
Wo�or�Irom�WKe�room.

�. 7Ke air�coQGiWioQer�is �����eIIicieQW.
>�>�>�>>> @@@@@@
>�>�>�>�>�>�@@@@@@

(b) Q  ml � mcǻcc
��� 0-� �m î ������� � m�î����� î���� ����
������������ ���������m ��������� m
������������ ���������m
m  �����NJ

>�@ Ior�worNiQ

>�@ Ior�aQswe

(a)
sKorW
waYeOeQJWK

OoQJ�
waYeOeQJWK

gamma rays X-X-rayrr ss ultravaviolio et et visvisiblib e
infra-
red

microwaves raGio�waYes

10-14 m 1010-10 m0 1010-8-8 mm8 10-6 m6 10-5 m5 10-2 m2 ����m

>�@ Ior�aOO
correcW�orGer
compoQeQWs
>�@ Ior�aOO
correcW�
correspoQGiQ
waYeOeQJWK

(b) �.��î ���� m�m�ss >�@

(c) 7Ke\�are�aOO�WraQsYerse�waYes��carr\�Qo�eOecWric�cKarJe��oEe\�WKe� >�@ aQ\�oQe
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�

A6(a)

>�@ �� marN� Ior
eacK�ra\�oI�OiJKW
>�@ posiWioQ� oI
oEMecW
���Wo���cm�Irom
OeQs�

A6(b) &oQYerJiQJ�/eQs��&amera���GimiQisKeG��reaO��iQYerWeG

POaQe�mirror��same�si]e��YirWuaO��upriJKW

>�@ �� marN� Ior
aQ\� �� correcW
correspoQGiQJ
cKaracWerisWics

A6(c) >�@ correcW� Wwo
ra\s oI� OiJKW Wo
e\e
>�@ correcW� Wwo
ra\s�Irom�oEMecW
>�@ posiWioQ� oI
oEMecW� wiWK�
correcW� ra\s�
GrawQ� Irom�
WKem.
���� cm� Irom�
mirror�

oEMecW ) )

���cm���cm

P

4

E

5

6

>�@ �� marN�
eacK�ra\�oI�Oi
>�@ posiWioQ�
oEMecW
���Wo���cm�Ir
OeQs�

(b) &oQYerJiQJQJ�/eQeQs�s��&�&ammerera�a�� GiGimimiQisKeG��reaO��iQYerWeG

POaQe�mirror��samame�e�sisi]e]e�� YiY rWuaO��upriJKW

>�@ �� marN�
aQ\� �� corr
correspoQGiQ
cKaracWerisWic

(c) >�@ correcW� W
ra\s oI� OiJKW
e\e
>�@ correcW W

oEMecW ) )

P 5
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�

A7(a) :KeQ�WKe�roG�is�ErouJKW�Qear�Wo�WKe�EaOOs��; moYes WowarGs�WKe�roG
aQG� <� moYes� WowarGs� ;.� � :KeQ� WKe� QeJaWiYeO\� cKarJeG� roG� is�
ErouJKW� Qear� Wo� ;�� WKe� cKarJes� oI� ;� are� iQGuceG� wiWK� QeJaWiYe�
cKarJes�oI�;�repeOOeG�Wo�WKe�Iar�eQG��Qearer�Wo�<��OeaYiQJ�EeKiQG�WKe�
posiWiYe�cKarJes�oI�;�Qearer�Wo�WKe�roG.��7Kis�is�Gue�Wo�OiNe�cKarJes�
repeO.��:iWK�WKe�QeJaWiYe�cKarJes�Qear�Wo�<��WKe�cKarJes�oI�<�are�
aOso�iQGuceG�sucK�WKaW�WKe�QeJaWiYe�cKarJes�iQ <�are�repeO�awa\�
Irom� ;�� OeaYiQJ� posiWiYe� cKarJes� Qear� Wo� ;�� maNiQJ� <� moYes�
WowarGs�;�as�uQOiNe�cKarJes�aWWracW.

>�@ GescripWioQ
oI� posiWioQ� oI
WKe� �� EaOOs� aQG
cKarJes� iQ� ;
aQG�<
>�@ expOaQaWioQ
wiWK� cOear
coQcepWs

A7(b)(i) 7Ke QeJaWiYe� cKarJes� oI� ;� IOow� GowQ� Wo� earWK� aQG� WKe� posiWiYe�
cKarJes�remaiQ�aWWracWeG Wo�WKe�QeJaWiYe�cKarJes�oI�WKe�roG.

>�@ iQ�GescriEiQJ
EoWK� posiWiYe�
aQG� QeJaWiYe
cKarJes�oI�;

A7(b)(ii) >�@� correcW
posiWioQs� oI� ;
aQG� <� aQG�
correcW� cKarJes�
sKowQ

A7(c) ;�is�posiWiYeO\�cKarJeG�aQG�<�is�QeuWraO. >�@ correcW�Ior
EoWK�;�aQG�<

A8(a) Q It

�.� �.� ����Q

�����Q �&� >�@

A8(b)(i) WoWaO�resisWaQce�across�KeaGOiJKWs�aQG�siGeOiJKWs
�� �

�.� ��
 ��.��

WoWaO�resisWaQce�iQ�circuiW
�.� �.��� ��

 ��.����

WoWaO�curreQW�iQ�WKe�EaWWer\�
��

�.���
§��.���$

>�@

>�@

A8(b)(ii) 7Ke�WoWaO�curreQW�iQ�WKe�EaWWer\�iQcreases�Irom��.���$�Wo�more�WKaQ�
����$��aQG�WKere�is�a�OarJer�poWeQWiaO�GiIIereQce�across�WKe��.����
resisWor.�
+eQce��WKe�poWeQWiaO�GiIIereQce�across�WKe�KeaGOiJKWs�aQG�siGeOiJKWs�
Gecreases��aQG� WKe�power�GeYeOopeG�Gecreases as�weOO.�+eQce��
WKe�OiJKWs�Eecome�Oess�EriJKW.

>�@

>�@

Y

QeJaWiYeO\�cKarJeG�roG
ͺ ͺ ͺ ͺ ͺ ͺ ͺ ͺ 
ͺ ͺ ͺ ͺ ͺ ͺ ͺ ͺ 

н 
н 

J
cKarJes�oI ;

(b)(ii) >�> @� corr
posiWioQs� oI
aQG <� a
cocorrrrececW� cKarJ
sKsKowowQ

(c) ;�is posiWiYeO\�cKarJeG�aQG�<�is�QeuWraO. >�@ correcW�Io
EoWK�;�aQG <

(a) Q It

�.� �.� ����Q �.� �.��.�
�����Q &� >�@

(b)(i) WoWaO�resisWaQcece aacrcroso s�KeKeaGaGOiOiJKJKWsW �aQG�siGeOiJKWs
�� �� �

�.� ��� � ��
 �.��

WoWaO�resisisWaWaQcQce�e�iiQ�circuiW
�.� �.�������.� ��

 ��.���� >�@

YYYYYY

QeJaWiYeO\�cKarJeG�roG
ͺ ͺ ͺ ͺ ͺ ͺ ͺ ͺ
ͺ ͺ ͺ ͺ ͺ ͺ ͺ ͺ

ннн
н
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�

A8(c) 7oWaO�eQerJ\�useG
��� �: ��K

�.� �.���
�.��� �N:K�

7oWaO�eQerJ\�suppOieG�E\�IuOO\�cKarJeG�EaWWer\
�.� ���: �.��K
�.��� �N:K�

7Ke�EaWWer\�wiOO�Ee�GepOeWeG�aQG�WKe�GriYer�wiOO�QoW�Ee�aEOe�Wo�sWarW�
WKe�eQJiQe.�

>�@

>�@

>�@

Section B: Structured Questions >30 marks@

Qn Solution Mark
B9(a) mass�oI�IueO� V

���� �.� ��
�� �NJ�

cKemicaO�eQerJ\ ��� �� ��
��.�� �� �-�

>�@

>�@

B9(b) worN�GoQe�E\� ��� �.�� ��
���drivingF

��.�� ��drivingF d

6iQce�car�is�WraYeOOiQJ�aW�a�coQsWaQW�speeG�� driving dragF F ��
���� �.�� ��d

��.� ��d �m�

>�@

>�@

B9(c)(i)
cosW�

�

�
�� �� ��.��
���� ��
��.��

>�@

>�@

B9(c)(ii) E P t
��� �� �.� ��� t

�����t �s�
�.��t Kours

>�@

>�@

B9(d)(i)
mass�reTuireG

�

�
�.�� �� ��
�� ��

 ������NJ� >�@

B9(d)(ii) ,W�wiOO�KaYe�a�Yer\�OarJe�iQerWia�aQG�is�GiIIicuOW�Wo�acceOeraWe. >�@ aQ\
reasoQaEOe
aQswer

tion B: Structured Questions >30 marks@

Solution Mark
(a) mass�oI�IueO� VV

���� �.� ����� �.�
�� �NJ

cKemicaO�eQerJ\ ��� �� ����� �����

��.�� ���.�� �-�

>>>>>>�@�@�@�@�@�@

>>>>>>�@�@@@@@

(b) worN�GoQe�E\� ��� �.�� ��
���drivingFd �.��

��.�� ��drivingF ddriving �.��d

6iQce�car�is�WraYeOOiQJ�aW�a�cooQsQsWaWaQWQW�spepeeGeG�� dridrivinving dragF FFdrivinng dg �
���� �.�� ���.���.��

��.� ��d �.� �m�

>�@

>�@

(c)(i)
cosW

��

�
�� ����� �����.�.���
������� ��
��.��

>�@

>�@

(c)(ii) E PP ttPP
���� �� �.�.� �� ���� t�� �.�.� � �� �����

������t �s�
�.��t Kours

>�@

>�@
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B10(a)

>�@ Ior�GrawiQJ�OiQe�WKaW�cuWs�WKrouJK��������aQG���.����.��

B10(b) acceOeraWioQ� �.� �.�
�.�� �.��
�.�� m�sí�

>�@ Ior�GrawiQJ
WaQJeQW�aQG
OaEeOOiQJ
JraGieQW
coorGiQaWes
>�@ Ior�aQswer

B10(c)(i) maximum�resisWiYe�Iorce� �W
��� �� ��

�.�� �1 >�@

B10(c)(ii)
RW F ma

�.��� �� �.��� �.��RF

�.����RF �1�
>�@
>�@

B10(d)(i) v u
a

t
� �.����

t
�.���t �s�

>�@
>�@

B10(d)(ii) GisWaQce�WraYeOOeG�
 �area�uQGer�v�t JrapK�GuriQJ�GeceOeraWioQ
� �.��� �.�
�

 ��.����m
>�@
>�@

Either
B11(a)

:KeQ�WKe�maJQeW�roWaWes��WKere�is�aQ�iQGuceG�e.m.I.�JeQeraWeG�aW�
WKe� coiOs� �proGuciQJ�a� curreQW� iQ� WKe� Oamp��Gue� Wo� WKe� cKaQJiQJ�
maJQeWic�IOux�OiQNaJe�proGuceG�aW�WKe�coiOs.

>�@

>�@

��.�����.��

��.�����.��

>�@ Ior�GrawiQJ�OiQe�WKaW�cuWs�WKrouJK������ ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� aQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQaQQaQaQaQaQaQaQaQaQaQQaQaQaQaQaQaaQQaQaQaQaQaQaQaQaQaQaQaaQaQaQaQaaQaQaQaQaQaaQaQaQaQaaQaQaaQaQaaQaQaQaQaQaaQaQaQaaQQaQaaaaaaaQQQQaQaaaaQQQQQQaaaQaQQQaaaQaQQaQaQaQaaaQaQQaQaaaQQaaQaQaaaQQaaaaQaQQQaaaQQQaQGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� .�.�.�������.�.��.���.�.�.���.�����.���.���.�.��.��.�.�.�.�.����.�.�������.�����������.�����������������������.��������������.�.�.����������...��.����. �� ����.��

B10(b) acceOeraWioQ� �.� �.�
�.�� �.��
�.�� m�sí�

>�@ Ior�G
WaQJeQ
OaEeOOiQ
JraGieQ
coorGiQ
>�@ Ior�a

B10(c)(i) maximum�resisWiYe�Iorce� �WW
����� ���� ��������� ���� ��

�.���� 1 >�@

B10(c)(ii)
RRW FF mamRRFFR

�.��� �.��RR ��.���.���
�.�.��������RRFFRR 11�

>�@
>�@

B10(d)(i) vv u
a

t
� �.����

��.�����.��
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B11(b) :iQG�more�WurQs�oI�WKe�coiO
5oWaWe�WKe�maJQeW�IasWer
8se�a�sWroQJer�maJQeW

>�@� Ior� aQ\
aOWeraWioQs

B11(c) 7Ke�soIW�iroQ�core�wiOO�coQceQWraWe�WKe�maJQeWic�IieOG�proGuceG�E\�
WKe�coiO

>�@

B11(d) 7Ke� Oamp� wiOO� sWiOO� JOow� EuW� weaNO\� Eecause� WKere� wiOO� sWiOO� Ee�
cKaQJiQJ�maJQeWic�IOux�OiQNaJe�EuW�poor�IOux�OiQNaJe�aW�WKe�coiO as�
wooG�is�QoW�a�soIW�maJQeWic�maWeriaO.

>�@

>�@

B11(e)(i) $s� WKe� 6�poOe�moYes� awa\� Irom� parW� $�� WKe� eQG� oI� WKe� parW� $�
acTuires�1�poOariW\.
$s�WKe�1�poOe�approacKes�WKis�parW��iW�remaiQs�1orWK�poOe.��
$s�1�poOe�oI�WKe�maJQeW�moYes�awa\�Irom�parW�$��WKe�eQG�oI�parW�
$�acTuires�6�poOariW\�uQWiO�6�poOe�oI� WKe�maJQeW� reacKes�parW�$�
aJaiQ.

>�@ Ior� WKe
correcW� poOariW\
wKeQ� moYiQJ
awa\� or
approacKiQJ�$
>�@ Ior� WKe� IuOO
GescripWioQ� oI
oQe� roWaWioQ� oI
WKe�maJQeW

B11(e)(ii)
>�@ Ior� correcW
sKape� aQG
s\mmeWr\�� wiWK
cKaQJe� iQ
GirecWioQ� aIWer�
KaOI� oI� WKe�
roWaWioQ

OR
B11(a)

:KeQ�WKe�ruOe�YiEraWes��WKe�air�parWicOes�are��seW�iQ�osciOOaWioQ��wiWK�
WKe�YiEraWioQ oI�air�parWicOes�Qear�Wo�WKe�ruOer�WKaW�cause�osciOOaWioQ�
iQ�WKe�aGMaceQW�parWicOes.�������
'ue�Wo�WKe�YiEraWioQ�oI�parWicOes�iQ�a�GirecWioQ�paraOOeO�Wo�WKe�waYe�
WraYeO��some�reJioQs�experieQce�a�KiJKer GeQsiW\�aW�aQ\�iQsWaQW��
wKiOe�oWKer�reJioQs�experieQce�a�Oower�GeQsiW\.������
7Kis�seWs�up�reJioQs�oI�compressioQ�aQG�rareIacWioQ aQG�souQG�
eQerJ\�is�WraQsmiWWeG�Wo�WKe�ears.������

>�@

>�@

>�@

B(11)(b)(i) T  ��.���s

f  �
T
 �
�.��

 ����+] >�@

e.m.I

��
ò � QumEer�oI�roWaWioQs

acTuires�1 poOariW\.
$s�WKe�1�poOe�approacKes�WKis�parW��iW�remaiQs�1orWK�poOe.��
$s�1�poOe�oI�WKe�maJQeW�moYes�awa\�Irom�parW�$��WKe�eQG�oI�paparWrW�
$�acTuires�6�poOariW\�uQWiO�6�poOe�oI� WKe�maJQeW� reacKes ppararW�$�
aJaiQ.

correcW� poOa
wKeQ� moY
awa\
approacKiQJ�
>�@ Ior� WKe
GescripWioQ�
oQoQee rroWaWioQ
WKWKee maJQeW

1(e)(ii)
>�>�@ I@ or� corr
sKsKape� a
ss\mmeWr\�� w
cKaQJe
GirecWioQ� a
KaOI� oI�
roWaWioQ

R
1(a)

:KeQ�WKee rruOuOe�e YiErEraWaWeses��WKWKe�e�air�parWicOes�are��seW�iQ�osciOOaWioQ��wiWK�
WKe YiEraWioQ oIoI aairir ppararWiWicOcOes�Qear�Wo�WKe�ruOer�WKaW�cause�osciOOaWioQ�
iQ�WKee�aGaGMaMaceceQWQ ppararWiWicOcOes.
'ue�WoWo WWKeKe��YiY ErEraWaWioioQ�oI�parWicOes�iQ�a�GirecWioQ�paraOOeO�Wo�WKe�waYe�
WraYeO��sosomeme rreJe ioQs�experieQce�a�KiJKer GeQsiW\�aW�aQ\�iQsWaQW�
wKiOe�oWKeKer�r reJioQs�experieQce�a�Oower�GeQsiW\.������
7Kis�seWs�up�reJioQs�oI�compressioQ�aQG�rareIacWioQ aQG�souQG�
eQerJ\ is WraQsmiWWeG Wo WKe ears

>�@

>�@

>�@

e.m.I

���
ò � QuumEmEerer ooI�I roWaWioQs
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B11(b)(ii) &orrecW�iQGicaWioQ�oI�ampOiWuGe�iQ�)iJ.���.� >�@

Scale: 4 cm

1 2 3   4 5 6 7 8 9

2 3 4 5 6 7 8 9

3 4 5 6 7 8 9 10

3 4 5 6 7 8 9 10         11

3 5 7      9Line X

(b) time   0.01 s

(a) time   0.00 s

(c) time   0.02 s

(d) time   0.03 s

(e) time   0.04 s

2 3 4 5               6         7             8                9 10

Initial position of particles before vibration begins

ampOiWuGe ampOiWuGe

Scale: 4 cm

1 2 3   4 5 6 7 8 9

2 3 4 5 6 7 8 99

3 4 5 6 7 8 9 10

3 4 5 66 7 8 9 10         11

3 55 7      9Linne X

(b) time   0.01 s

(a) time   0.00 s

(c) time   0.02 s

(d(d)) ttime  0.03 s

(e) time   0.04 s
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B11(b)(iii) :aYeOeQJWK��parWicOe���Wo�parWicOe���sKows�KaOI�waYeOeQJWK��
 ���î �.���m�î��� ��.���m or����cm >�@

B11(b)(iv) 9eOociW\� �IreTueQc\�î waYeOeQJWK�� ����î �.��� ��.��m�s�or�����cm�s >�@

B11(b)(v) &orrecW�posiWioQs�oI�parWicOes���������aQG�� >�@�Ior�aOO�
correcW�
posiWioQs

B11(b)(vi) >�@�correcW�
waYeIorm

>�@�correcW�
OaEeOOiQJ�oI�
EoWK�axes

GispOacemeQW���cm

Wime���s������.�������.������.����

�

�

í��

OaEeOOiQJ�oI�
EoWK�axes

Wime�� s��� ��.���� ��.���� �.���
�

í���

478



479



NAME CLASS INDEX NO.

ST. PATRICK
S SCHOOL
PRELIMINARY EXAMINATIONS 2018 

SUB-ECT : PHYSICS
6091/01 

DATE : 11 SEPTEMBER 2018

LEVEL : SECONDARY 4 EXPRESS DURATION   : 1 H

INSTRUCTIONS TO CANDIDATES:

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO.

7Kere�are� forty TuesWioQs� iQ� WKis�paper.�$Qswer�all TuesWioQs.�)or�eacK�TuesWioQ�� WKere
are� Iour� possiEOe� aQswers��A� B� C aQG D.� &Koose� WKe�one \ou� coQsiGer� correcW� aQG�
recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�OPTICAL ANSWER SHEET.�

INFORMATION FOR CANDIDATES:

EacK�correcW�aQswer�wiOO�score�oQe�marN.�0arNs�wiOO�QoW�Ee�GeGucWeG�Ior�wroQJ�aQswers.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.�<our�WoWaO�score�Ior�Paper���wiOO�Ee�WKe�
QumEer�oI�correcW�aQswers�JiYeQ.

This paper consists of 14 printed pages� including the cover page.
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1 Diagram I sKows�WKe�scaOe�oI�a�micromeWer�screw�JauJe�wKeQ�WKe�Jap�is�cOoseG.

Diagram II sKows�WKe�same�micromeWer�screw�JauJe�useG�Wo�measure�WKe�GiameWer�
oI�a�rouQG�peOOeW.

:KaW�is�WKe�GiameWer�oI�WKe�peOOeW"

A �.���mm B �.���mm
C �.���mm D �.���mm

2 +ow�caQ�WKe�perioGic�Wime�oI�a�simpOe�peQGuOum�Ee�siJQiIicaQWO\�reGuceG"

A %\�iQcreasiQJ�WKe�mass�oI�WKe�peQGuOum.
B %\�GecreasiQJ�WKe�mass�oI�WKe�peQGuOum.
C %\�iQcreasiQJ�WKe�OeQJWK�oI�WKe�peQGuOum.
D %\�GecreasiQJ�WKe�OeQJWK�oI�WKe�peQGuOum.

3 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�s��coQcerQiQJ�mass�aQG�weiJKW�is�are�Wrue"

I 0ass�is�coQsWaQW�eYer\wKere.
II :eiJKW�is�a�Iorce�WKaW�puOOs�WowarGs�WKe�ceQWre�oI�WKe�earWK.
III :eiJKW� cKaQJes� Irom� pOace� Wo� pOace� GepeQGiQJ� oQ� WKe� acceOeraWioQ� Gue� Wo�

JraYiW\.

A I oQO\ B I aQG III oQO\
C II aQG III oQO\ D I� II aQG III

Diagram I Diagram II
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4 7Ke�mass�oI�a�paper�cOip� is��.���J�aQG�WKe�GeQsiW\�oI� iWs�maWeriaO� is��.��J�cm�.�7Ke�
WoWaO�YoOume�oI�a�QumEer�oI�paper�cOips�is����cm�.�+ow�maQ\�paper�cOips�are�WKere"

A �� B ���
C ��� D ���

5 7Ke GiaJram� sKows� WKe speeG�
Wime�JrapK�oI�a�ruQQer.

:KaW�is�WKe�aYeraJe�speeG�oI�WKe�
ruQQer�EeWweeQ�poiQWs�X aQG Y"�

A ��.��m�s B ��.��m�s
C ��.��m�s D ��.��m�s

6 +ow�wiOO�WKe�acceOeraWioQ�Gue�Wo JraYiW\�Ee�aIIecWeG�iI�a�KeaY\�oEMecW�is�reOeaseG�Irom�
a�KiJKer�posiWioQ�aQG�iWs�mass�is�KaOYeG"

Higher Position Halved its mass
A 1o�cKaQJe 1o�cKaQJe
B 1o�cKaQJe 'ecreases
C ,Qcreases 'ecreases
D ,Qcreases 1o�cKaQJe

7 $Q� oEMecW� moYes iQ� a� sWraiJKW�
Kori]oQWaO� OiQe�uQGer�a�siQJOe� Iorce.�
7Ke�maJQiWuGe�aQG�GirecWioQ�oI� WKe�
Iorce� cKaQJe� GuriQJ� WKe� moWioQ.�
7Ke� YeOociW\�Wime� JrapK� oI� WKe�
oEMecW� is� sKowQ.� :KicK is� WKe�
iQWerYaO� wKere� WKe� Iorce� GiG� WKe�
mosW�worN�oQ�WKe�oEMecW"

��

��

Y���m�s�
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8 $ QoQ�uQiIorm�roG�oI�uQNQowQ�weiJKW�W is�suspeQGeG�E\�Wwo�sWriQJs�as�sKowQ�iQ�WKe�
GiaJram.�7Ke�WeQsioQ�iQ�oQe�oI�WKe�sWriQJs�is���1.

:KaW�is�WKe�WeQsioQ�T iQ�WKe�oWKer�sWriQJ"

A �.��1 B �.��1
C �.��1 D ��.��1

9 )our�KoOes��A� B� C aQG D are�maGe�oQ�a�uQiIorm�OamiQa.�7Ke�ceQWre�oI�JraYiW\�oI�WKe�
OamiQa�is�aW�G.�:KicK�oQe�oI�WKe�IoOOowiQJ�sKows�correcWO\�WKe�OamiQa�KaQJiQJ�IreeO\�
aEouW�eacK�oI�WKe�KoOes"

A B

C

D
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10 :KicK�oI�WKe�IoOOowiQJ�iQYoOYe�s��a�cKaQJe�iQ�eQerJ\�oI�����-"

I $�mass�oI����NJ�raiseG�YerWicaOO\�E\�����cm.
II $�mass�oI���NJ�iQcreasiQJ�iWs�speeG�Irom����m�s�Wo����m�s.
III $�cKarJeG�parWicOe�oI���&�acceOeraWeG�usiQJ�a�poWeQWiaO�GiIIereQce�oI����9.

A I oQO\ B II oQO\
C I aQG III oQO\ D I� II aQG III

11 $�JrapK�is�pOoWWeG�Wo�sKow�WKe�reOaWioQsKip�EeWweeQ�WKe�pressure�exerWeG�oQ�WKe�WaEOe�
aQG�WKe�Ease�area�oI�WKe�EOocN.�

:KicK�oQe�oI�WKe�IoOOowiQJ�JrapK�sKows�WKis�reOaWioQsKip"

12 7Ke�aWmospKeric�pressure�is�����NPa.�:KaW�is�WKe�aYeraJe�Iorce�experieQceG�aW�WKe�
EoWWom�oI�WKe�waWer�WaQN�wiWK�OeQJWK��.��m��wiGWK��.��m�aQG�GepWK��.��m"��'eQsiW\�oI�
waWer�is������NJ�m�.�

A ����1 B �����1
C ������1 D ������1

13 $�maQomeWer�is�pOaceG�oQ�a�ramp�
coQQecWiQJ� Wo� a� Jas� suppO\� wiWK�
pressure� P.� 7Ke� aWmospKeric�
pressure�is�H meWres�oI�mercur\.

,I� WKe� OeQJWKs� Q aQG R are�
measureG� iQ� meWres�� wKaW� is� WKe�
pressure�P iQ�meWres�oI�mercur\"

A ExacWO\�R + H B ExacWO\�R ± Q � H

C /esser�WKaQ�R + H D /esser�WKaQ�R ± Q � H
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14 :KicK�oQe�oI�WKe�IoOOowiQJ�GiaJrams�EesW�represeQWs�WKe�oEserYeG�paWKs�oI�cKaON�
powGer�suspeQGeG�iQ�sWiOO�waWer"

15 $W�room�WemperaWure��we�IeeO�WKaW�a�meWaO�OocN�is�cooOer�WKaQ�a�wooGeQ�Goor.�

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�s��is�are�Wrue"

I 7Ke�WemperaWure�oI�WKe�meWaO�EOocN�is�Oower.
II 0eWaO�is�a�EeWWer�coQGucWor�oI�WKermaO�eQerJ\�WKaQ�wooG.
III 7Ke�WraQsIer�oI�WKermaO�eQerJ\�iQ�meWaO�is�IasWer�WKaQ�wooG.

A I oQO\ B I aQG III oQO\
C II aQG III oQO\ D I� II aQG III

16 :KaW�mass�oI�KoW�waWer�aW�����&�musW�Ee�mixeG�wiWK�waWer�aW�room�WemperaWure�oI�
����&�iQ�orGer�Wo�oEWaiQ����NJ�oI�waWer�aW�����&"�

A �.���NJ B ��NJ
C ��NJ D ��NJ

17 $�poiQW�source�oI�OiJKW�is�OocaWeG���cm�aEoYe�a�pOaQe�mirror�aQG�WKis�reIOecWeG�ra\�is�
GeWecWeG���cm�aEoYe�WKe�mirror�aW�a�Kori]oQWaO�GispOacemeQW�oI����cm.

:KaW�is�WKe�GisWaQce�EeWweeQ�A aQG�WKe�poiQW�oI�iQciGeQce"

A ��cm B ��cm
C �.��cm D �.��cm

source

detector

3 cm
2 cm

A B12 cm

A                                  B                               C                                 D 
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18 7Ke�GiaJram�sKows�Wwo�ra\s�oI�OiJKW�eQWeriQJ�a�JOass�EOocN.

:KicK�oQe�oI�WKe�IoOOowiQJ�eTuaWioQs�is�correcW"

A w y

x z

B Vin Vin
Vin Vin
w y

x z

C w έ x α y έ z D ��� w έ ��� x α ��� y έ ��� z 

19 ,I� aQ� oEMecW� is� pOaceG� ��� cm� Irom� a� coQYerJiQJ� OeQs�� WKe� imaJe� IormeG� is� sOiJKWO\�
smaOOer�WKaQ�WKe�oEMecW.�:KaW�is�WKe�approximaWe�IocaO�OeQJWK�oI�WKe�OeQs�"

A ��cm B ���cm
C ���cm D ���cm

20 :KeQ�a�souQG�waYe�passes�aQ�air�moOecuOe�iQ�WKe�GirecWioQ�sKowQ��wKicK�GiaJram�
sKows�WKe�correcW�moYemeQW�oI�WKe�air�moOecuOe"

A B

C D

air�moOecuOe

GirecWioQ�oI
souQG�waYe
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21 7Ke�GiaJram�sKows�a�sQapsKoW�oI�a�WraYeOOiQJ�waYe�WKaW�is�moYiQJ�Irom�OeIW�Wo�riJKW.�
7Ke�IreTueQc\�oI�WKe�waYe�sKowQ�is����+].

7aNiQJ� eacK� JriG� Wo� Ee� �� cm� î� �� cm�� wKicK� oI� WKe� IoOOowiQJ� correcWO\� sWaWes� WKe�
ampOiWuGe�aQG�WKe�speeG�oI�WKe�waYe"�

Amplitude / mm Speed / m/s
A �� �.�
B �� �.�
C �� �.�
D �� �.�

22 $� rippOe� WaQN� is� seW� up� so� WKaW� WKere� are� GiIIereQW� OeYeOs� oI� waWer� as� sKowQ� iQ� WKe�
GiaJram.

,I�WKe�YiEraWor�proGuces�sWraiJKW�waYes��wKicK oQe oI�WKe�IoOOowiQJ�GiaJrams�correcWO\�
sKows�a�rippOe�approacKiQJ�WKe�reJioQ�R"�

A B

C D

 

deep shallow shallower

shallowest

vibrator

R
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23 :KicK�oQe�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�YisiEOe�specWrum�is�not true"

A /iJKW�Irom�WKe�suQ�Goes�QoW�proGuce�a�pure�specWrum.
B 7Ke�YisiEOe�specWrum�iQcOuGes�iQIra�reG�aQG�uOWra�YioOeW�ra\s.
C $�raiQEow� is�acWuaOO\�a�specWrum�causeG�E\� WKe�GispersioQ�oI� OiJKW� Irom�waWer�

GropOeWs.
D ,W� is� seeQ� wKeQ� wKiWe� OiJKW� passiQJ� WKrouJK� a� prism� is� GisperseG� iQWo� iWs�

compoQeQW�coOours.

24 $�WeQQis�pOa\er�KiWs�a�EaOO�KarG�aQG�Kears�aQ�ecKo�Irom�a�waOO��.��s�OaWer.�7Ke�speeG�
oI�souQG�iQ�air�is�����m�s.�+ow�Iar�awa\�is�WKe�pOa\er�Irom�WKe�waOO"

A ���m B ����m
C ����m D ����m

25 :KicK�oI�WKe�IoOOowiQJ�is�are�appOicaWioQ�s��oI�uOWrasouQG"

,� PreQaWaO�scaQQiQJ�oI�IoeWus
,, &OeaQiQJ�oI�surJicaO�iQsWrumeQWs
,,, 8siQJ�a�micropKoQe�GuriQJ�OecWure

A I oQO\ B II oQO\
C I aQG II oQO\ D I� II aQG III

26 Figure I sKows�Wwo�meWaOOic�spKeres�X aQG Y pOaceG�iQ�coQWacW.�$�posiWiYeO\�cKarJeG�
roG�Z is�WKeQ�ErouJKW�Qear�WKem.

,I Y is�earWKeG�wiWKouW�remoYiQJ�Z as�sKowQ�iQ�Figure II��wKicK�oQe�oI�WKe�IoOOowiQJ�
sWaWemeQWs�is�correcW"

A %oWK�X aQG�Y wiOO�Ee�QeJaWiYeO\�cKarJeG.
B %oWK�X aQG�Y wiOO�Ee�posiWiYeO\�cKarJeG.
C X wiOO�Ee�posiWiYeO\�cKarJeG�aQG�Y wiOO�carr\�Qo�cKarJe.
D X wiOO�carr\�Qo�cKarJe�aQG�Y wiOO�Ee�QeJaWiYeO\�cKarJeG.

Figure I Figure II

X Y Z ZX Y
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27 $�EaWWer\�GriYes����&�oI�cKarJe�rouQG�a�circuiW.�7Ke�WoWaO�worN�GoQe�is�����-.�:KaW�is�
WKe�eOecWromoWiYe�Iorce oI�WKe�EaWWer\"

A �.���9 B ��9
C ���9 D ����9

28 5esisWors� oI� �� ȍ� aQG� �� ȍ� are�
coQQecWeG� iQ� series� Wo� a� ��� 9�
suppO\�as�sKowQ�iQ�WKe�circuiW.

:KaW� is� WKe� eIIecW� oI� cOosiQJ� WKe�
swiWcK�oQ�WKe�curreQW�GrawQ�Irom�
WKe� suppO\� aQG� WKe� poWeQWiaO�
GiIIereQce�across�WKe���ȍ"

Current Potential Difference
A 'ecreases�E\��.��$ 'ecreases�E\���9
B 8QcKaQJeG ,Qcreases�E\���9
C ,Qcreases�E\��.��$ ,Qcreases�E\���9
D ,Qcreases�E\��.��$ ,Qcreases�E\���9

29 :KicK�oQe�oI�WKe�IoOOowiQJ�GiaJrams�sKows�WKe�correcW�coQQecWioQs�Ior�a�swiWcK�aQG�
Oamp�iQ�a�OiJKWiQJ�circuiW"��Ke\��/�±�/iYe��1�±�1euWraO��E�±�EarWK�aQG�Ƒ�±�meWaO�casiQJ�

A B

C D

 

� �

� � � �

���9
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30 $Q�eOecWric�NeWWOe��OaEeOOeG�µ����9����N:¶�is�IiWWeG�wiWK�a�pOuJ�coQWaiQiQJ�a����$�Iuse.

,W�is�coQQecWeG�Wo�a�����9�maiQs�suppO\.�7Ke�waWer�iQ�iW�WaNes�a�Iew�miQuWes�Wo�EoiO.�
:KeQ WKe�pOuJ�is�coQQecWeG�Wo�a�����9�maiQs�suppO\

A WKe�NeWWOe�Goes�QoW�worN.
B WKe�Iuse�iQ�WKe�pOuJ�EOows.
C WKe�waWer�WaNes�a�OoQJer�Wime�Wo�EoiO.
D WKe�KeaWiQJ�eOemeQW�oI�WKe�NeWWOe�meOWs.

31 $Q�eOecWricaO�KeaWer�is�useG�Wo�GeWermiQe�WKe�speciIic�KeaW�capaciW\�oI�a�meWaO�aQG�WKe�
IoOOowiQJ�reaGiQJs�are�oEWaiQeG�

mass�oI�meWaO�� � � � � ��NJ
Wime�Ior�wKicK�KeaW�is�suppOieG�� � � ���s
WemperaWure�rise�oI�meWaO�� � � � ����&

,W�is�IouQG�WKaW�WKe�speciIic�KeaW�capaciW\�oI�WKe�meWaO�is�����-��NJ�&�.

$ssumiQJ�WKaW�����oI�WKe�eQerJ\�suppOieG�E\�WKe�KeaWer�is�OosW�Wo�WKe�surrouQGiQJ��
wKaW�is�WKe�power�raWiQJ�oI�WKe�KeaWer"

A ����: B ����:
C ����: D ������:

32 7Ke�EesW�wa\�Wo�GemaJQeWise�a�maJQeW�is�Wo

A WKrow�iW�oQ�WKe�JrouQG�seYeraO�Wimes.
B pOace�iW�aOoQJ�WKe�E�:�axis�aQG�Kammer�iW.
C pOace�iW�iQ�a�soOeQoiG�carr\iQJ�GirecW�curreQW�aQG�sOowO\�puOOiQJ�iW�ouW.
D pOace�iW�iQ�a�soOeQoiG�carr\iQJ�aOWerQaWiQJ�curreQW�aQG�sOowO\�puOOiQJ�iW�ouW.
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33 7Ke�GiaJram�sKows�a�sKieOG�GesiJQeG�Wo�proWecW�a�caWKoGe�ra\�WuEe�Irom�WKe�eIIecWs�
oI�exWerQaO�maJQeWic�IieOGs.

:KicK�oQe�oI�WKe�IoOOowiQJ�is�useG�Wo�maNe�WKe�sKieOG"

A 6WeeO B &opper
C 0ica D 6oIW�iroQ

34 $�QeuWroQ�eQWers�a�uQiIorm�maJQeWic�IieOG�perpeQGicuOarO\�as�sKowQ�iQ�WKe�GiaJram.

7Ke�paWK�WKaW�is�WraceG�ouW�wiOO�Ee��BBBBBBBBBB��Eecause��BBBBBBBBBB��.

A sWraiJKW��WKere�is�Qo�Iorce�acWiQJ
B circuOar��WKe�Iorce�is�aOwa\s�IorwarG
C spiraO��WKe�Iorce�is�aOwa\s�perpeQGicuOar�Wo�iWs�moWioQ
D paraEoOic��WKe�Iorce�is�aOwa\s�perpeQGicuOar�Wo�iWs�moWioQ

35 7wo� OoQJ� iQsuOaWeG�wires� carr\iQJ�equal
curreQWs� are� pOaceG� perpeQGicuOar� Wo�
eacK�oWKer�as�sKowQ.

7Ke�poiQWs�P� Q� R aQG�S are�aOO�aW�eTuaO�
GisWaQces�Irom�WKe�wires.

$W� wKicK� poiQW�s�� is�are� WKe� resuOWiQJ�
maJQeWic�IieOG�zero"�

A P oQO\ B Q oQO\
C P aQG R D P aQG S

x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�
x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�x�

������QeuWroQ
uQiIorm�maJQeWic�IieOG
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36 :KicK�parW�oI�a�simpOe�G.c.�moWor� reYerses� WKe�GirecWioQ�oI�curreQW� WKrouJK� WKe�coiO�
eYer\�KaOI�c\cOe"�

A 7Ke�armaWure B 7Ke�ErusKes
C 7Ke spOiW�riQJ�commuWaWor D 7Ke�sOip�riQJs

37 $�Ear�maJQeW�is�KeOG�aEoYe�a�Ooop�oI�wire�iQ�WKe�posiWioQ�sKowQ�EeOow.�%oWK�WKe�Ooop�
aQG�maJQeW�are�moYeG�siGewa\s�wiWK�WKe�same�uQiIorm�speeG.

:KicK�oI�WKe�IoOOowiQJ�JrapKs�best represeQWs�WKe�YariaWioQ�oI�WKe�maJQiWuGe�oI�WKe�
e.m.I.�iQGuceG�iQ�WKe�Ooop"

A B

C D

38 7Ke�GiaJram�sKows�aQ� iQsuOaWeG�copper�
wire� coiOeG� arouQG� a� soIW� iroQ� roG.� $�
copper�riQJ�R is�pOaceG�aW�oQe�eQG�oI�WKe�
roG.�:KaW�wiOO�KappeQ�Wo� WKe�copper�riQJ�
R wKeQ�WKe�swiWcK�S is�cOoseG"

A 7Ke�riQJ�Eecomes�KeaWeG�up.
B 7Ke�riQJ�Eecomes�maJQeWi]eG.
C 7Ke�riQJ�wiOO�Ee�aWWracWeG�Wo�WKe�coiO.
D 7Ke�riQJ�wiOO�Ee�repeOOeG�Irom�WKe�coiO.

S

N 

e.m.f. / V

t / s

e.m.f. / V

t / s

e.m.f. / V

t / s

e.m.f. / V

t / s
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39 Diagram I sKows�WKe�osciOOoscope�Wrace�proGuceG�E\�aQ�iQpuW�oI���9�aW����+].

Diagram II sKows�WKe�Wrace�Irom�a�GiIIereQW�iQpuW�oQ�WKe�same�osciOOoscope.

:KaW�is�WKe�YaOue�oI�WKe�Qew�iQpuW"

A ��9�aW����+] B ��9�aW����+]
C ��9�aW�����+] D ��9�aW����+]

40 :KicK�pairs�oI�TuaQWiWies�are�not proporWioQaO"

A &KaQJe�iQ�WemperaWure�aQG�TuaQWiW\�oI�KeaW�suppOieG�Wo�aQ�oEMecW
B 6peeG�aQG�Wime�Ior�aQ�oEMecW�IaOOiQJ�IreeO\�Irom�resW�WKrouJK�a�Yacuum
C &urreQW�aQG�poWeQWiaO�GiIIereQce�Ior�a�OiJKW�EuOE wKeQ�WemperaWure�rises
D 5esuOWaQW�Iorce�acWiQJ�oQ�aQ�oEMecW�aOoQJ�a�sWraiJKW�OiQe�aQG�iWs�acceOeraWioQ

END OF PAPER

Diagram I

Diagram II
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SECTION A : >50 marks@

Answer ALL questions in this section. Show your working and write your answers in the 
space provided.�

1 Diagram I sKows�a�JaWe�wKicK�cOoses�auWomaWicaOO\�aIWer�use.

$�KeaY\�sWoQe�is�aWWacKeG�E\�cKaiQs�-K aQG�KL Wo�WKe�Wop�Ear�oI�WKe�JaWe�
aQG�Wo�WKe�Wop�oI�a�QearE\�YerWicaO�posW. 2peQiQJ�WKe�JaWe�raises�WKe�sWoQe.�
:KeQ� WKe� JaWe� is� reOeaseG�� WKe� Iorce� exerWeG� E\� WKe� cKaiQs�-K aQG KL 
cOoses�WKe�JaWe.

(a) Diagram II sKows� WKe� iQsWaQW� wKeQ� WKe� JaWe� is cOoseG� aQG� eacK�
cKaiQ� is�aW���Û� Wo� WKe�YerWicaO.�7Ke�pOaQe�coQWaiQiQJ� WKe�cKaiQs�aQG�
WKe�sWoQe�is�aW�riJKW�aQJOes�Wo�WKe�JaWe. %\�meaQs�oI�a�scaOeG�YecWor�
GiaJram��GeWermiQe�WKe�WeQsioQ�iQ�caEOe�-K iI�WKe�weiJKW�oI�WKe�sWoQe�
is����1.�<ou�are�Wo�iQGicaWe�WKe�scaOe�useG.

6caOe�useG� 7eQsioQ�iQ�caEOe�-K  >4@

-

Diagram I Diagram II

���1
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(b) Diagram III sKows�WKe�Wop�Yiew�oI�WKe�JaWe.�

'ue� Wo� WKe� WeQsioQ� iQ�cKaiQ�-K�� WKere� is�a�Kori]oQWaO� Iorce�oI����1�
WKaW� KoOGs� WKe� JaWe� cOoseG� as� sKowQ� iQ� WKe� GiaJram.� $� Iorce�F is�
appOieG�Wo�WKe�JaWe�Wo�opeQ�iW.

(i) %\� meaQs� oI� aQ� arrow�� iQGicaWe� iQ�Diagram III�� wKere� WKe�
Iorce�F sKouOG�Ee�appOieG�so�WKaW�iWs�maJQiWuGe�is�a�miQimum.�
/aEeO�WKe�Iorce�as�F.� >1@

(ii) &aOcuOaWe�WKis miQimum�Iorce�F iQ�(b)(i) QeeGeG�Wo�MusW�opeQ�
WKe�JaWe.

0iQimum�Iorce�F  >2@

Diagram III
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2 (a) 'eIiQe�work aQG�JiYe�WKe�Qame�aQG�s\mEoO�Ior�aQ�6,�uQiW�iQ�wKicK�iW�
is�measureG.

8QiW�oI�worN�������������������������������������������6\mEoO� >2@

(b) 7o� pusK�sWarW� a� car� oQ� a� wiQWer¶s� morQiQJ� �iWs� EaWWer\� is� IOaW��� Wwo�
peopOe�eacK�pusKes�wiWK�a�Iorce�oI�����1.�$IWer�pusKiQJ�Ior����m��
WKe�car¶s�eQJiQe�sWarWs.�,I�aW�WKe�momeQW��iWs�NiQeWic�eQerJ\�is������-��
caOcuOaWe

(i) WKe�worN�GoQe�E\ WKe�pusK�oI�WKe�peopOe�oQ�WKe�car��aQG

:orN�GoQe� >2@

(ii) WKe�aYeraJe�IricWioQaO�Iorces�oQ�WKe�car.

$YeraJe�IricWioQaO�Iorces� >3@
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3 (a) (i) ,W� is� oEserYeG� WKaW� soOiGs� KaYe� IixeG� sKape�wKiOe� OiTuiGs� Go
QoW.�8siQJ�WKe�properW\�oI�moOecuOes��expOaiQ�WKe�oEserYaWioQ.

>2@

(ii) :KaW� properW\� oI� moOecuOes� maNes� Jases� IiOO� aOO� WKe� space�
aYaiOaEOe�Wo�WKem"��

>1@

(b) ExpOaiQ Kow�moOecuOes�escape� Irom� WKe�surIace oI�aQ�eYaporaWiQJ�
OiTuiG.

>2@

(c) ExpOaiQ�Kow�eYaporaWioQ�aIIecWs�WKe�iQWerQaO eQerJ\�oI�WKe OiTuiG.

>2@
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4 7Ke�waYeOeQJWK�oI�Iour�eOecWromaJQeWic�waYes�iQcOuGiQJ�iQIrareG�waYe is
JiYeQ�iQ�WKe�IoOOowiQJ�WaEOe.

Type of Wave Wavelength

,QIrareG�waYe �.���mm

A �.��ȝm

B ���cm

C �����m

(a) :KicK�oI�WKe�waYes��A� B or�C is�YisiEOe�OiJKW"�

>1@

(b) $�79�sWaWioQ�EroaGcasWs�iWs�proJrammes aW���î����N+].�

(i) 1ame�WKe�eOecWromaJQeWic�waYe�useG�Ior�WKe�EroaGcasW.

>1@

(ii) &aOcuOaWe�WKe�waYeOeQJWK�oI�WKe�waYe.

:aYeOeQJWK� >2@

(c) 6Wars� emiW� aOO� W\pes� oI� eOecWromaJQeWic� waYes.� 7eOescopes� WKaW�
moQiWor�;�ra\s�are�mouQWeG�oQ�saWeOOiWes�iQ�space.�:K\�wouOG�aQ�;�
ra\�WeOescope�EaseG�oQ�EarWK�not Ee�aEOe�Wo�GeWecW�;�ra\s�emiWWeG�
Irom�GisWaQW�sWars"

>1@

(d) 6WaWe�oQe�simiOar�properWies�oI�aOO�eOecWromaJQeWic�waYes.

>1@
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5 7Ke�GiaJram�sKows�WKe�paWK�oI�a�ra\�oI�EOue�OiJKW�as�iW�passes�WKrouJK�a�
JOass�prism.

(a) 8siQJ� WKe� aQJOes� sKowQ� iQ� WKe� GiaJram�� caOcuOaWe� WKe� reIracWiYe�
iQGex�oI�WKe�JOass.

5eIracWiYe�iQGex� >2@

(b) ExpOaiQ�wK\�WKe�ra\�Goes�QoW�emerJe�Irom�WKe�prism�aW�B.�

>2@

(c) ,Q�WKe�IoOOowiQJ�GiaJram��a�secoQG�ra\�oI�EOue�OiJKW�sWriNes�WKe�JOass�
prism�aW�C.�7Kis�ra\�is�paraOOeO�Wo�WKe�ra\�WKaW�sWriNes�WKe�JOass�prism�
aW�A.� ,Q� WKis�GiaJram��coQWiQue� WKe�paWK�oI� WKe�secoQG� ra\� WKrouJK�
aQG�ouW�oI�WKe�JOass�prism.

>2@
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6 7Ke�GiaJram�sKows�Iour�sWaJes�oQ�Kow�a�pKoWocopier�worNs.�

7Ke�Iour�sWaJes�are�OaEeOOeG�Irom�A Wo�D EuW�are�QoW�arraQJeG�iQ�orGer.

7Ke�IoOOowiQJ�WaEOe sKows�WKe�IirsW�sWaJe�wiWK�a�ErieI�GescripWioQ�oQ�wKaW�
KappeQs�GuriQJ�WKis�sWaJe�wiWKiQ�WKe�pKoWocopier.

Stage Brief Description of the stage

D 

/iJKW� is� sKoQe� oQ� a� GocumeQW� aQG� WKe� wKiWe� areas�
reIOecW�OiJKW�oQWo�WKe�Grum wKicK�is�posiWiYeO\�cKarJeG.
$reas oQ� WKe� Grum� WKaW� are sWrucN� E\� WKe� OiJKW� are�
GiscKarJeG�aQG� OeaYes a posiWiYeO\�cKarJeG� imaJe�oQ�
WKe�Grum.

(a) &ompOeWe�WKe�WaEOe�E\

(i) arraQJiQJ�WKe�oWKer�sWaJes�iQ�correcW�orGer. >1@

(ii) proYiGiQJ�a�ErieI�GescripWioQ�oI�eacK�sWaJe.� >3@

(b) ExpOaiQ�wK\� WKe� paper� iQ� sWaJe�A is�more� posiWiYeO\� cKarJeG� WKaQ�
WKe�imaJe�IormeG�iQ�sWaJe�D.�

>1@

PosiWiYeO\�cKarJeG�
imaJe

PosiWiYeO\�cKarJeG�
paper
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7 7Ke� JrapK� sKows� Kow� WKe� curreQW� I iQ� a� GioGe� Yaries�wiWK� WKe� poWeQWiaO�
GiIIereQce�V across�iW.

(a) 'escriEe�Kow I Yaries�wiWK V wKeQ

(i) V is�QeJaWiYe�

>1@

(ii) V is�posiWiYe.

>2@

(b) &aOcuOaWe�WKe�resisWaQce�oI�WKe�GioGe�wKeQ�V is��.��9.

5esisWaQce  >2@

(c) $�sWuGeQW�sWaWes�³wKeQ�V is�QeJaWiYe��WKe�resisWaQce�is�]ero´.�6WaWe�
wiWK�a�reasoQ�wKeWKer�\ou�aJree�wiWK�WKe�sWuGeQW.

>1@
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8 7Ke�GiaJram�sKows�a�power�sWaWioQ��wKicK�JeQeraWes�����0:�oI�power.�

7Ke�YoOWaJe� is�sWeppeG�up� Wo�����N9�aQG� WKe�QaWioQaO�JriG� WraQsmiWs� WKe�
power�oYer�a�OarJe�GisWaQce.�7Ke�YoOWaJe�is�WKeQ�sWeppeG�GowQ�EeIore�WKe�
power�is�useG�E\�iQGusWries aQG�Komes�iQ�a�WowQ.

(a) *iYeQ� WKaW� ���� 0:� is� IeG� iQWo� WKe� OiQe� aW� ���� N9�� caOcuOaWe� WKe�
curreQW�IOowiQJ�iQ�WKe�WraQsmissioQ�OiQe.

&urreQW� >2@

(b) &aOcuOaWe� WKe�power� Ooss�aOoQJ�WKe�WraQsmissioQ� OiQe�JiYeQ�WKaW� WKe�
WoWaO�resisWaQce�oI�WKe�OiQe�is�����ȍ.

Power� >2@

(c) +ow�wouOG�\ou�moGiI\�WKe�circuiW�so�WKaW�WKe�power�Ooss�iQ�WKe�circuiW�
caQ�Ee�reGuceG"�ExpOaiQ�\our�aQswer.

>2@
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SECTION B : >30 marks@

Each question is worth 10 marks. Answer ALL questions in this section. Question 11 is 
an EITHER / OR QUESTION. SELECT ONLY ONE PART OF THIS QUESTION. Show 
your working and write your answers in the spaces provided.

9 7Ke�GiaJram�sKows�WKe�pOaQ�oI�a�EeGroom�aQG�parW�oI�WKe�maiQ�room�oI�a�
Kouse.�2WKer�rooms�are�QoW�sKowQ.

7Ke�WemperaWures�oI� WKe�maiQ�room��WKe�EeGroom�aQG�WKe�ouWsiGe�oI� WKe�
Kouse�are�sKowQ.�

7Ke�IoOOowiQJ�WaEOe�sKows�aOO�WKe�WKermaO�eQerJ\�iQpuWs�Wo�WKe�EeGroom�iQ�
oQe�Kour.

Thermal energy input to bedroom Energy / -

7KrouJK�WKe�Goor�aQG�waOOs�Irom�maiQ�room �.� î���

7KrouJK�WKe�waOOs�Irom�ouWsiGe�oI�Kouse �.� î����

7KrouJK�WKe�wiQGow �.� î����

)rom WKe persoQ�sOeepiQJ�iQ�EeGroom �.��î���

(a) ExpOaiQ� wK\� more� WKermaO� eQerJ\� eQWers� WKe� EeGroom� Irom� WKe�
ouWsiGe�oI�WKe�Kouse�WKaQ�Irom�WKe�maiQ�room.

>1@

504



������������������������������������������������������������������������������

(b) $Q�air� coQGiWioQer� Neeps� WKe� WemperaWure�coQsWaQW� iQ� WKe�EeGroom�
E\�remoYiQJ�eQerJ\.�

,GeQWiI\�a�suiWaEOe�OocaWioQ�oI�WKe�air�coQGiWioQer�iQ�WKe�EeGroom�aQG�
expOaiQ�Kow�iW�cooOs WKe�EeGroom�eIIicieQWO\.

>3@

(c) 7Ke� iQsiGe� waOO� oI� WKe� EeGroom� raGiaWes� WKermaO� eQerJ\.� ExpOaiQ�
Kow� WKe� coOour� oI� WKe� iQsiGe� waOO� aIIecWs� WKe� amouQW� oI� eQerJ\�
raGiaWeG.

>2@

(d) (i) :KaW� is WKe� raWe� oI� WKermaO� eQerJ\� remoYeG� E\ WKe� air�
coQGiWioQer�iI�WKe�WemperaWure�oI�WKe�room�is�Wo�Ee�maiQWaiQeG�
aW����Û&"

5aWe  >3@

(ii) 6WaWe�aQ�assumpWioQ�maGe�iQ�WKe�caOcuOaWioQ�Ior d(i).

>1@
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10 7Ke�GiaJram�sKows�aQ�eOecWric�sKaYer.

,W� coQsisWs� oI� WKe� sKaYer� aQG� a� cKarJiQJ� uQiW.� %oWK� WKe� sKaYer� aQG� WKe
cKarJiQJ� uQiW� are� compOeWeO\� coYereG� E\� pOasWic� cases� aQG� WKere� is� Qo�
meWaO� coQWacW� EeWweeQ� WKem.� ,QsiGe� WKe� sKaYer�� WKere� is� a� ��� 9�
recKarJeaEOe�ceOO�Ior�GriYiQJ�a�moWor.

(a) :KeQ� WKe� sKaYer� is� iQ� operaWioQ�� WKe� curreQW� IOowiQJ� WKrouJK� WKe�
moWor�is��.���$.�&aOcuOaWe�WKe�power�coQsumeG�E\�WKe�moWor.

Power� >2@

(b) :KeQ�WKe�eQerJ\�sWoreG�iQ�WKe�ceOO�is�useG�up��WKe�sKaYer�is�pOaceG�
oQ� WKe� cKarJiQJ� uQiW� Wo� recKarJe� WKe� ceOO.� 7Ke� cKarJiQJ� uQiW� is�
coQQecWeG�Wo�WKe�maiQs suppO\�aQG�iWs�OaEeO�is�sKowQ�iQ�WKe�GiaJram.

&aOcuOaWe�WKe�eQerJ\��iQ�MouOes��GrawQ�E\�WKe�cKarJiQJ�uQiW�Irom�WKe�
maiQs�suppO\�iQ�oQe�Kour.

EQerJ\� >2@

����9
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(c) 7o� cKarJe� WKe� recKarJeaEOe� ceOO�� WKe� sKaYer�wiOO� Ee� pOaceG� oQ� WKe�
cKarJiQJ� uQiW.� $W� WKe� EoWWom� oI� WKe� sKaYer� is� coiO� X�� wKicK� is�
coQQecWeG Wo� WKe����9� recKarJeaEOe�ceOO.�$QoWKer�coiO�Y is� OocaWeG�
iQsiGe�WKe�cKarJiQJ�uQiW�wiWK�a�soIW�iroQ�Ear�IixeG�iQsiGe�iW.�:KeQ�WKe�
sKaYer� is� pOaceG� oQ� WKe� cKarJiQJ� uQiW�� WKe� soIW�iroQ� Ear� Oies� iQsiGe�
coiO�X.�

(i) ExpOaiQ�Kow�aQ�eOecWromoWiYe�Iorce��e.m.I.��is�proGuceG�iQ�WKe�
sKaYer�Wo�recKarJe�WKe�ceOO.

>3@

(ii) $Q�ouWpuW�YoOWaJe�oI����9�a.c.�is�proGuceG�aW�coiO�X Wo�cKarJe�
WKe� ceOO.� &aOcuOaWe� WKe� QumEer� oI� WurQs� iQ� coiO�X iI� WKere� is�
�������WurQs�iQ�coiO�Y.�

1umEer�oI�WurQs� >2@

(d) 7Ke� cKarJiQJ� uQiW� is� coQQecWeG� Wo� WKe� maiQs� wiWK� a� Wwo�piQ� pOuJ.�
6WaWe�a�reasoQ�WKaW�expOaiQs�wK\�iW�is�saIe�Wo�use�a�Wwo�piQ�pOuJ.

>1@
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11 EITHER

7Ke�GiaJram�sKows�a�Eo\�oI�mass����NJ�riGiQJ�oQ�a�sNaWe�scooWer.

+e�pusKes�oII�wiWK�Kis�rear�IooW�momeQWariO\��cruises�Ior�a�wKiOe�aQG�WKeQ�
pusKes�oII�wiWK�rear�IooW�aJaiQ.�7Ke�c\cOe�is�repeaWeG.�7Kere�is�preseQce�
oI�resisWiYe�Iorces.

7Ke�IoOOowiQJ�JrapK�sKows�Kow�WKe�YeOociW\�oI�WKe�Eo\�cKaQJes�oYer�WKe�
IirsW��.��s�oI�Kis�MourQe\.

(a) 'escriEe�WKe�Eo\¶s�acceOeraWioQ�oYer�WKe�IirsW��.��s�oI�Kis�MourQe\.

>2@
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(b) :KicK� parW� oI� WKe� JrapK� sKows� WKaW� WKere� is� preseQce� oI� resisWiYe�
Iorces"�ExpOaiQ�\our�aQswer.

>2@

(c) $W��.���s��caOcuOaWe

(i) WKe�WoWaO�GispOacemeQW�oI�WKe�Eo\�

7oWaO�GispOacemeQW� >1@

(ii) WKe�acceOeraWioQ�oI�WKe�Eo\

$cceOeraWioQ� >1@

(iii) WKe� IorwarG� GriYiQJ� Iorce� appOieG� E\� WKe� Eo\� iI� WKe� WoWaO�
resisWiYe�Iorce�acWiQJ�oQ�Kim�is��.��1.

)orwarG�GriYiQJ�Iorce� >3@

(d) 6WaWe� WKe�oWKer� Iorce� WKaW� is�parW�oI�aQ�acWioQ�reacWioQ�pair�wiWK� WKe�
IorwarG�GriYiQJ�Iorce�caOcuOaWeG�iQ�c(iii).

>1@
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11 OR

7Ke� GiaJram� sKows� a� maJQeWic� reOa\� useG� Wo� operaWe� WKe� swiWcK� oI� a�
macKiQe�iQ�a�IacWor\.

(a) ExpOaiQ�Kow�WKe maJQeWic�reOa\�worNs�wKeQ�WKe�WemperaWure�arouQG�
WKe�WKermisWor�decreases.�

>3@

(b) (i) ,Q�WKe�GiaJram��iQGicaWe�WKe�N-pole oI�WKe�eOecWromaJQeW. >1@

(ii) 6uJJesW�a�suiWaEOe�maWeriaO�Ior�WKe�piYoW�Ear�S.�*iYe�a�reasoQ�
Ior�\our�cKoice.

>2@

+iJK�9oOWaJe

0acKiQe

510
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(c) (i) ExpOaiQ� cOearO\� WKe� aGYaQWaJe� oI� usiQJ� a� maJQeWic� reOa\� Wo�
operaWe�WKe�macKiQe

>2@

(ii) 7Ke�macKiQe�operaWes�aW�µ���� 9����$¶�aQG�ruQs�aQ�aYeraJe�
oI����Kours�GaiO\.�&aOcuOaWe�WKe�cosW�oI�operaWiQJ�WKe�macKiQe�
iQ�a�moQWK�����Ga\s��iI�eacK�uQiW�oI�eOecWriciW\�cosWs���.��.

&osW� >2@

END OF PAPER
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67� 3$75,&.
6 6&+22/
35(/,0,1$5< (;$0,1$7,216 ���� 

68%-(&7 � PHYSICS 6091 '$7( � 20 AUG 2018 (P2)
11 SEPT 2018 (P1)

/(9(/ � SECONDARY 4 EXPRESS '85$7,21 �

PAPER 1 >40 marks@ (DURATION: 1 HOUR)

� � � � � � � � � ��
C D D D A A B A A C

�� �� �� �� �� �� �� �� �� ��
D D D A C D C B B C

�� �� �� �� �� �� �� �� �� ��
A B B A A C C C B C

�� �� �� �� �� �� �� �� �� ��
C D D A C C A D C C

68%-(&7 � PHYSICS 6091 '$7( � 202020202020 AAUAUAUAUAUG 2018 (P2
11 SSSSSSEEEEEPE T 2018 (P

/(9(/ � SECONDARY 4 EXPRESS '85$7,21 1 1 1 1 1 ������

PAPER 1 >40 marks@ (DURATION: 1 HOUR)

� � � � � � ������������������������������������������������������������������������������������������������������������������������������������������������������������ ������ ������ ��
C D D D A A BB AAAAAA A C

�� �� �� �� �� �� �� ������� �� ��
D D D A CC DD C B B C

�� �� �� �� ��� ���� �� �� �� ��
A B B A AA CC C C B C

���� �� ����� ���� �� �� �� �� �� ��
C D DD AA C C A D C C
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PAPER 2 (DURATION: 1 HOUR 45 MIN)

Section A >50 marks@

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
1a

6uiWaEOe�scaOe�>�@�
6Kape�oI�YecWor�GiaJram�>�@�
/aEeOOiQJ�Iorces�>�@�
7eQsioQ�iQ�caEOe�-K� ���.�����.��1�>�@

4(M) 7

1bi 1(E)

1bii 7aNiQJ�momeQWs�aEouW�KiQJe�

7oWaO�cOocNwise�momeQWs� �7oWaO�aQWi�cOocNwise�momeQWs
�� î��.��� �)�î��.�� >�@
)� ����1� >�@

2 (M)

Diagram III

F

���1

��.� 1 ��.� 1

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
a

6uiWaEOe�scaOe�>�@�
6Kape�oI�YecWor�GiaJram�>�@
/a/ EeOOiQJ�Iorces�>�>�@@
7eQsioQ�iQ�caEaEOeOe --K�K  ���.�.� �� ��.�.� 11�>�@

4(M) 7

bi 1(E)
F

���1

��..� 1 ��.� 111

514



41 6uJJesWeG�$Qswers 6uE�7WO 7WO
2a :orN�is�WKe�eQerJ\�WraQsIerreG�>�@�wKeQ�a�Iorce�moYeG�aQ�

oEMecW�oYer�a�GisWaQce�iQ�WKe�GirecWioQ�oI�WKe�Iorce.

8QiW�oI�worN��-ouOes������6\mEoO��-�����>�@�

2 (E) 7

2bi :'�  �)orce�î�GisWaQce�moYeG
 ����î������î��� >�@�>��î����@
 �����-� � >�@

2 (M)

2bii :'�aJaiQsW�)ricWioQ�
 ������±�����
 ������- >�@

:'  �)orce�î�GisWaQce�moYeG
����  �)�î��� >�@
)�  ���.��1 >�@

$YeraJe�IricWioQaO�Iorces� ���.��1

3 (D)

41 6uJJesWeG�$Qswers 6uuuuuuEEEEEE�7WWWWWOOOOOO 7WO
2a :orN�is�WKe�eQerJ\�WraQsIerreG�>�@�wKeQ�a�Iorce�moYeG�aQ�

oEMecW�oYer�a�GisWaQce�iQ�WKe�GirecWioQ�oI�WKe�Iorce.

8QiW�oI�worN��-ouOes������6\mEoO��-�����>�@�

222222 (E(E(E(E(E(E)))))) 7

2bi :'�  �)orce�î�GisWaQce�moYeG
 ����î������î��� >�@�>��î����@
 ���� -� � >�@

222222 (M(M(((( ))))))

2bii :'�aJaiQsW�)ricWioQ�
 ������± ����
 ������- >�@

:'  �)orce�î�GisWaQce�moYeG
����  �)�î��� >�@
)�  ���.� 1 >�@

$$$YeraJe�IricWioQaaOO Ioorcrceses� ���.�.�� 111

333333 (D)
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41 6uJJesWeG�$Qswers 6uE�7WO 7WO
3ai 6oOiGs KaYe� IixeG� sKape� as� WKe� moOecuOes� are� YiEraWiQJ�

aEouW�WKeir�IixeG�posiWioQ.�>�@
/iTuiGs�Go�QoW�KaYe�IixeG�sKape�as�WKe�moOecuOes�are�aEOe�
Wo�sOiGe�pasW�oQe aQoWKer.�>�@

2 (M) 7

3aii 7Ke�weaN�iQWermoOecuOar�Iorce�EeWweeQ�WKe�Jas�moOecuOes. 1 (E)

3b 7Ke� moOecuOes� are� aW� coQsWaQW� raQGom� moWioQ� aQG� WKe\�
coOOiGe� wiWK� >�@� oQe� aQoWKer.� $W� Wimes�� some� moOecuOes�
JaiQeG� eQouJK� eQerJ\� Wo� EreaN� WKe� iQWermoOecuOar� EoQGs�
>�@ EeWweeQ� WKem� aQG� escape� Wo� WKe� surrouQGiQJ� as
Yapour.

2 (E)

3c 'uriQJ� eYaporaWioQ�� some� moOecuOes� wiWK� more� eQerJ\�
escape� Irom� WKe� surIace� oI� WKe� OiTuiG.� 7Ke� remaiQiQJ�
moOecuOes� Kas� Oess� NiQeWic� eQerJ\� >�@.� 7Kus� WKe� iQWerQaO�
eQerJ\�oI�WKe�OiTuiG�wiOO�Gecrease�>�@.

2 (M)

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
4a $�>�@ 1 (E) 6

4bi 5aGiowaYes�>�@ 1 (E)

4bii Y  �IȜ�
� î����  ���î���� î Ȝ >�@�>�ò�m�Ior�Y�aQG�ò�Ior�I@
Ȝ  ���m���� >�@

2 (M)

4c ;�ra\s�are�aEsorEeG�E\�WKe�EarWK¶s�aWmospKere.�>�@ 1 (M)

4d $Q\�oI�WKe�IoOOowiQJ�
7Ke\�are�WraQsYerse�waYes.
7Ke\�WraYeO�aW�WKe�same�speeG�oI�� î���� m�s�iQ�Yacuum.
7Ke\�Go�QoW�reTuire�a�meGium�Wo�WraYeO.
7Ke\�Go�QoW�carr\�aQ\�cKarJe.
7Ke\�are�QoW�aIIecWeG�E\�eOecWric�IieOG.

1 (E)

J J J\
>�@ EeWweeQ� WKem� aQG� escape� Wo� WKe� surrouQGiQJ� as
Yapour.

3c 'uriQJ� eYaporaWioQ�� some� moOecuOes� wiWK� more� eQerJ\�
escape� Irom� WKe� surIace� oI� WKe� OiTuiG.� 7Ke� remaiQiQJQJQJQJQJQJ�
moOecuOes� Kas� Oess� NiQeWic� eQerJ\� >�@.� 7Kus� WKe� iQWeeeeeerQrQrQrQrQrQaOaOaOaOaOaO�
eQerJ\�oI�WKe�OiTuiG�wiOO�Gecrease�>�@.

222222 (M(M(M(M(M(M))))))

41 6uJJesWeG�$Qswers 666666uE�777777WWWWWWOOOOOO 7WO
4a $�>�@ 1 (EEE)))))) 6

4bi 5aGiowaYes >�@ 1 (E)

4bii Y  �IȜ�
� î����  ���î���� î Ȝ >�@�>�> ò�ò�mm IIor�Y�Y aQaQGGG ò�ò�IoIor�I@
Ȝ  �� m��� >�@

2 (M)

4c ;�ra\s�are�aEsorEeG�E\�WKe EararWKWK¶s¶s�aWWmomospKere.�>�@ 1 (M)

4d $Q\�oI�WKe�IoOOOoOowiw QJ�
7Ke\�are�WraQssYersee wawaw YeYes.s.
7Ke\�WraYeY O�aWaa WWKeKe ssamame�e spspeeG�oI�� î���� m�s�iQ�Yacuum.
7Ke\�Go�o�QoQooW�W rereeTuTuirre�e�a�a�meGium�Wo�WraYeO.
7Ke\�Go�QoQoQ W�W�cac rrrr\�\�aQa \�cKarJe.
7Ke\�are�QoWoW aaaIIIIecWeG�E\�eOecWric�IieOG.

1 (E)
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41 6uJJesWeG�$Qswers 6uE�7WO 7WO
5a ߟ ൌ ��� ݅��� ����ൌݎ ୱ୧୬ ସହιୱ୧୬ ଶଽι >�@

 ��.�����sI�>�@

2 (E) 6

5b /iJKW� is� WraYeOOiQJ� Irom�opWicaOO\� GeQser�meGium� �JOass�� Wo�
aQ� opWicaOO\� Oess� GeQse� meGium� �air�� aQG� WKe� aQJOe� oI�
iQciGeQce�is�JreaWer�WKaQ�WKe�criWicaO�aQJOe�>�@��WoWaO�iQWerQaO�
reIOecWioQ�WaNes�pOace�>�@.

2 (M)

5c

5eIracWioQ�aW�&�wiWK�ra\�paraOOeO�Wo�$%�>�@
7,5�aQG reIracWioQ�>�@

1ormaO� sKouOG� Ee� GrawQ� aW� WKe� surIaces� >GeGucW� ò� m� iI�
EoWK�QoW�GoQe@

2 (D)

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
6ai DBAC 1 (M) 5

6aii %��
1eJaWiYeO\�cKarJeG�WoQer�parWicOes�are�WKeQ�aWWracWeG�Wo�>�@�
WKe�posiWiYeO\�cKarJeG�imaJe.

$�
7Ke�WoQer�is�WraQsIerreG�aWWracWeG�Wo�>�@�WKe�paper�wKeQ�WKe�
Grum�roOOs�oQ�WKe�posiWiYeO\�cKarJeG�paper.

&�
+eaW�is�appOieG�Wo�WKe�WoQer�powGer�>�@�Wo�Iix�WKe�imaJe�oQWo�
WKe�paper.

3 (D)

6b 6o� WKaW� WKe� QeJaWiYeO\� cKarJeG� WoQer� is� aWWracWeG� Wo� WKe�
paper�iQsWeaG�oI�sWicNiQJ�Wo�WKe�Grum.

1 (D)

5b /iJKW� is� WraYeOOiQJ� Irom�opWicaOO\� GeQser�meGium� �JOass�� Wo�
aQ� opWicaOO\� Oess� GeQse� meGium� �air�� aQG� WKe� aQJOe� oI�
iQciGeQce�is�JreaWer�WKaQ�WKe�criWicaO�aQJOe�>�@��WoWaO�iQWerQaO�
reIOecWioQ�WaNes�pOace�>�@.

2 (M( )

5c

5eIracWioQ�aWa �&�wiWK�ra\�paraOOeOO WWoo $%$%�>�@@
7,5�aQG reIracWioQ�>�@

1ormaO� sKouOG� Ee� GrawQ� aW� WKWKe�e sus rIacacese � >GeGucW� ò� m� iI�
EoWK�QoW�GoQe@

2 (DD))

41 66uuJJJesWeG�$Qswers 6uE�7WO 7WO
6ai DBAC 1 (M) 5

6aii %��
1eJaWiYeO\ cKarJeG WoQer parWicOes are WKeQ aWWracWeG Wo >�@

3 (D)
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41 6uJJesWeG�$Qswers 6uE�7WO 7WO
7ai :KeQ�9�is�QeJaWiYe��WKe�curreQW�,�is�]ero.�>�@ 1 (E) 6

7aii :KeQ�9�is�EeWweeQ���9�Wo��.��9��WKe�curreQW�is�]ero.�>�@�
:KeQ�9�is�JreaWer�WKaQ��.��9��WKe�curreQW�,�Yaries�Irom���m$�
Wo�����m$.�>�@

2 (D)

7b )rom�WKe�JrapK��wKeQ�9�is��.���9��,�is����m$.

5esisWaQce�oI�WKe�GioGe�

5��� �9�,
 ��.��������x���௅� >�@
 ����.��ȍ� >�@

2 (M)

7c 1o.� :KeQ� 9� is� QeJaWiYe� aQG� ,� is� ]ero�� iW� meaQs� WKaW� WKe�
resisWaQce� musW� Ee� Yer\� KiJK� >�@� sucK� WKaW� Qo� curreQW� caQ�
pass�WKrouJK.

1 (M)

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
8a 2 (E) 6

8b 2 (M)

8c 6Wep� up� WKe� YoOWaJe� Wo�more� WKaQ� ���� N9� >�@� Wo� reGuce� WKe�
curreQW� IOowiQJ� WKrouJK� WKe� WraQsmissioQ� OiQe. $s�power� Ooss�
iQ� WKe� circuiW� is� ,�5� >�@�� wiWK� reGuceG� curreQW�� power� Ooss� is�
reGuceG.

2 (D)

>1@250A

>1@
400�000

0100�000�00
9
PI

>1@6�250:
>1@100250

RIP
2

2
loVV

5esisWaQce�oI�WKe�GioGe�

5��  9�,
 ��.��������x���௅� >�@
 ����.��ȍ >�@

7c 1o.� :KeQ� 9� is� QeJaWiYe� aQG� ,� is� ]ero�� iW� meaQssssss WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKaKaKaKaKaaaKaKKKKKaKaKKKKKKKaKKKKKKKKKKKKKaKKKKKKKKKaaKKaaKKKaaaaWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW WKWKWKKKKWWWWWWWWWWWWWWWWKWKKWWWKKKWKeeeeee
resisWaQce� musW� Ee� Yer\� KiJK� >�@� sucK� WKaW� Qo�o�o�o�oo� ccuccuccucucucucucuucucucuucucucucuucucucucucucuucucucucucuucuccucucucuucucccucuuccuccccccucucccucucuccucucuucccccccccuccucccccucccuccuccccuuuuccuuuuuccuuuuuuuuuccuuuuucuucuuurrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreQeQeQeQeeQeQeeQeQeeQeQeQeQeQeQeQeQeQeQeeeeQeQeQeQeeQeQeeQeQeQeQeQeQeQeQeQeeQeQeeeQeQeQeeQeQeeQeQeQeQeeQeQeQeeQeQeeQQeeQeeQeQeQeQeQeeQeeeeQeQeeQeQeQQQeQeQeeQeeQQQeeQeQeeeQQQeQeQQeQeQeQQQeQQQQQeQQQQQQWWW�WWWWWWWWWWWWW�W�WWWWWWWW�WWWWWWWWWWW�WW�WWWWWWWW�WWWWWWWWWWWWWWWW�WWWWWW�WWWWWWWWWWWWWWWWWWWW�W cacaaaaacccccc Q
pass�WKrouJK.

11111 (M(M(M(M(M(M))))))

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
8a 2 (E) 6

8b 2 (M)

8c 6Wep� up WKWKe�e� YoYoY OWOWaJe� Wo�more� WKaQ� ���� N9 >�@� Wo� reGuce� WKe�
curreQW� IOowwiQiQJ� WKrouJK� WKe� WraQsmissioQ� OiQe. $s�power� Ooss
iQ� WKe� circuiW� is� ,�5� >�@�� wiWK� reGuceG� curreQW�� power� Ooss� is
reGuceG

2 (D)

>1@250A

>1@
400�000

0100�0000�00
9
PI

>1> @@6�6 25250:0:
>1>1@1 @00250

RIP
2

2
loVVPP

250
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Section B >30 marks@

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
9a 7Kere� is� JreaWer� WemperaWure� GiIIereQce� oI� ��� & EeWweeQ�

ouWsiGe� WKe� Kouse� aQG� WKe� EeGroom� WKaQ� WKaW� EeWweeQ� WKe�
maiQ� room� aQG� WKe� EeGroom� wKicK� is� a� WemperaWure�
GiIIereQce�oI��� &.�

1 (M) 10

9b ,W�QeeGs�Wo�Ee�pOaceG�aW�WKe�Wop�>�ò�@�oI�WKe�EeGroom.�

7Ke� air� arouQG� WKe� air� coQGiWioQer� wiOO� Ee� cooOeG�� Eecomes�
more�GeQse�aQG�siQNs�Wo�WKe�EoWWom�oI�WKe�room.�>�@

7Ke�warmer�air��EeiQJ� Oess�GeQse��wiOO� rise� Wo� WKe� Wop�oI� WKe�
room�Wo�Ee�cooOeG.�>�@

$�coQYecWioQ�curreQW�is�creaWeG�>�ò�@�wKicK�KeOps�Wo�cooO�WKe�
room�eIIicieQWO\.

3 (S)

9c 7Ke� iQsiGe�waOO�oI� WKe�EeGroom�sKouOG�Ee�paiQWeG�wKiWe� >�@.�
:KiWe�is�a�poor�emiWWer�oI�raGiaQW�KeaW�>�@.

2 (M)

9di ,Q���Kour� WoWaO KeaW�eQWeriQJ�WKe�EeGroom
 ��.��î��� ���.��î���� ���.��î���� ���.��î��� >�@
 �.���î���� -�>�@

5aWe�oI�WKermaO�eQerJ\�remoYeG�E\�WKe�air coQGiWioQer
 ��.���î�����-������s
 ��.���î���� :�>�@

3 (D)

9dii $Q\�reasoQaEOe�assumpWioQ�
7Kere� is� Qo� KeaW� eQWeriQJ� WKe� room� oWKer� WKaQ� wKaW� is
sWaWeG.
7Ke�wiQGow�aQG�Goor�is�NepW�cOoseG�WKrouJKouW.
7Ke�WemperaWure�ouWsiGe�WKe�EeGroom�remaiQs�as�sWaWeG.

1 (D)

7Ke� air� arouQG� WKe� air� coQGiWioQer� wiOO� Ee� cooOeG�� Eecomes�
more�GeQse�aQG�siQNs�Wo�WKe�EoWWom�oI�WKe�room.�>�@

7Ke�warmer�air��EeiQJ� Oess�GeQse��wiOO� rise� Wo� WKe� Wop�oI� WKWKe�e�e�e�e�e
room�Wo�Ee�cooOeG.�>�@

$�coQYecWioQ�curreQW�is�creaWeG�>�ò�@�wKicK�KeOps WWWWWoooooo cocococococooooooooOooooooooooooooooooo WWWWWWKKe�$
room�eIIicieQWO\.

9c 7Ke� iQsiGe�waOO oI� WKe�EeGroom�sKouOG�Ee paiaiiiiiiiiiiiiiQWQWQWQWQWQWQWQWQWQWQWQWQWQWQWQQWQWQWQWQWQWQWWQWQWQWQWQQQWQQQQWQQQWQWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWeGeGeGGeeeGeGeGeGeGeGeGeGeGeGGGeGeeeGeGeGGeGeGeeGeeeGGGGGGGeGeeeGGGGGGeeeeeeeGeGGGeeeGeGeeeeeGeGeGeeeGeGGeeGeGeeeeGGGGeGeGeeeeeeGeeeeeeeeeeeGeeeGeGeeeeeeeGeeGeeeG wwwwwwwwwwwwKiWeeeeee >�@�@�@�@�@�@.�
:KiWe�is�a�poor�emiWWer�oI�raGiaQW�KeaW�>�@.

222222 (M(M(M(M(M(M)

9di ,Q���Kour� WoWaO KeaW�eQWeriQJ�WKe�EeGroom
 �.� î��� ���.��î���� ���.� î����� ���.� î��� >�>�@@
 �.���î���� -�>�@

5aWe�oI�WKermaO�eQerJ\�remoYeG E\E\ WWKeKee aairir coc QGiWioQer
 ��.���î ��� -������s
 ��.���î���� :�>�@

3 (D)

9dii $Q\�reasoQoQaEaEOeOe aassumumpWpWioioQ�Q�
7Keree isis� Qo� KeKeaWaW eeQWQWerere iQJ� WKe� room� oWKer� WKaQ� wKaW� is
sWaWeG.
7K7Ke�e�wiwiQGQGowow aaQGQG GGoor�is�NepW�cOoseG�WKrouJKouW.
7KKe�e�e WeWempmpm ereraWa ure�ouWsiGe�WKe�EeGroom�remaiQs�as�sWaWeG.

1 (D)
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41 6uJJesWeG�$Qswers 6uE�7WO 7WO
10a Power�coQsumeG�E\�WKe�moWor

 �9,
 ��� î��.�� >�@
 ��.��:� >�@

2 (E) 10

10b E  �PW
 �� î � î����î��� >�@
 �������-� � >�@

2 (E)

10ci :KeQ�WKe�cKarJiQJ�uQiW�is�coQQecWeG�Wo�WKe�maiQs�suppO\��aQ
aOWerQaWiQJ� curreQW� IOows� WKrouJK� coiO� <� >�@.� 7Kis� aOWerQaWiQJ�
curreQW�wiOO�proGuce�a�cKaQJiQJ�maJQeWic�IieOG�>�@.�$ccorGiQJ�
Wo�)araGa\¶s� Oaw�� WKis�cKaQJiQJ�maJQeWic� IieOG� OiQNiQJ�>�@�coiO�
;� wiOO� proGuce� aQ� e.m.I.� iQ� coiO� ;� wKicK� wiOO� proGuce� aQ�
iQGuceG�curreQW�Wo�recKarJe�WKe�ceOO.

3 (D)

10cii 9s���9p� �1s���1p
��������� �1s�������� >�@
1s� ������WurQs >�@

2 (M)

10d 7Ke�cKarJiQJ�uQiW�Kas�GouEOe�iQsuOaWioQ�>�@�or�Kas�compOeWeO\�
iQsuOaWeG�pOasWic.

1 (S)

41 6uJJesWeG�$Qswers 666666uuuuuuEE�7WO 7WO
10a Power�coQsumeG�E\�WKe�moWor

 �9,
 ��� î��.�� >�@
 ��.��:� >�@

222222 (E) 10

10b E  �PW
 �� î � î����î �� >�@
 �������-� >�@

222222 (E(E(E(E(E(E))))))

10ci :KeQ�WKe�cKarJiQJ�uQiW�is�coQQecWeG�Wo�WKe mmaiQs�suppOOOOO\\\\�\\ aaaaaaQ
aOWerQaWiQJ� curreQW� IOows� WKrouJK� coiO� <� >�@.� 7KKisis� aOWerQaQaQaQaQaQaWiWiWiWiWiWiQQQQQJQ �
curreQW�wiOO�proGuce�a�cKaQJJiQJ�maJQeWic�IieOGOG >>�@� .�$ccorGiQJ
Wo�)araGa\¶s� Oaw�� WKis�cKaQJiQJ�mamaJQeWic IIieieOGOG OOiQiQNiNN QJ�>�@�coiO�
;� wiOO� proGuce� aQ� e.m.I. iiQQ cocoiOiOi � ; wwKiKiicKcK wwiOiOO�O proGuce� aQ�
iQGuceG�curreQW�Wo�recKarJe�WKWKe�e ceeOOOO.

3 (D)

10cii 9s���9p� �1s���1p
��������� �1s�s ��������� � >�>�@@
1s� ������ WurQrQss >�>�@@

2 (M)

10d 7Ke�cKarJiQJ uuQiQiW�W KaKaK s�s GoGouEOe�iQsuOaWioQ�>�@�or�Kas�compOeWeO\�
iQsuuOaOaWeWeeGG pOpOasasWiW c.c.

1 (S)
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41 6uJJesWeG�$Qswers 6uE�7WO 7WO
11a )rom���s�Wo��.��s��PosiWiYe�uQiIorm�coQsWaQW�acceOeraWioQ�>�@

)rom��.��s� Wo��.��s��1eJaWiYe�aQG�QoQ�uQiIorm�acceOeraWioQ.�
>�@

2 (M) 10

11b )rom��.��s�Wo��.��s���.��s�Wo��.��s�aQG��.��s�Wo��.�s��WKe�parW�
wKeQ�WKe�Eo\�is�cruisiQJ��>�@.�'uriQJ�WKese�WimiQJs��WKe�Eo\�is�
sOowiQJ�GowQ� >�@�sKowiQJ� WKaW� WKere� is�preseQce�oI� resisWiYe�
Iorces�OiNe�IricWioQ�aQG�air�resisWaQce�Wo�oppose�Kis�moWioQ.

2 (M)

11ci 7oWaO�GispOacemeQW
 �ò� ���.��� ���
 ��.���m >�@

1 (M)

11cii $cceOeraWioQ
 ��Y�±�u��W
 ����±�����.��
 ����m�s� >�@�

1 (M)

11cii 5esuOWaQW�)orce�
 �ma
 ���� ��
 �����1 >�@

) ± �.�� ����� >�@
)��� �� ����.��1

 �����1��Wo���sI������>�@

3 (D)

11d 7Ke�Iorce�appOieG�E\�WKe�Eo\�oQ�WKe�JrouQG.�>�@ 1 (M)

Either

41 6uJJesWeG�$Qswers 666666uuuuuuE�7WO 7WO
11a )rom���s�Wo��.��s��PosiWiYe�uQiIorm�coQsWaQW�acceOeraWioQ�>�@

)rom��.��s� Wo��.��s��1eJaWiYe�aQG�QoQ�uQiIorm�acceOeraWiWiWiWiiioQoQoQoQoQoQ..
>�@

222222 ((((M(( ) 10

11b )rom �.��s�Wo �.��s���.��s�Wo��.��s�aQG��.��s�Wo��.������ssssssssssssssssssssssssss �W�W�W�W�W�W����� KeKeKeKeKeKeKKeKeKeKeeKeeeKeKeeeeeeeeKeeeKeeKeeeeeeeKeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeKeeKKKKKeeeeKeKeeKeeeeKKKKee ppppppaaaaara W�
wKeQ�WKe�Eo\�is�cruisiQJ��>�@.�'uriQJ�WKese�WimiQJQJQJQJQJQJQJJQJJJJJQJJQJQJQJQJJJJJJJJJJJJQJJJJQJJJJJJJJJJJJJJJJJJJJJJJQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJs�ss�s�ss�ss�sss�s�s�ssss�s�sss�s�ss�ss�s�s�sss�s�ssssss�s�ss�ss�ss�ss�s�sss�sss�sss�ssssssssss�sss�ssssssss�s��ss����s��s������ WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKeKeKeeKeKeKKeKeKeKeKeKeKKeKeKeKeKeKeKeKeKeKeKeeKeKKKeKeKeKKeKeeKeKKeKeKeKeKeKeKeKeKeKeKeeKeKeKKeKeKeKeKeKeKKKKKeKeKeKeKeKKKeKeKeKeKeKeKeKKKKeeKKKeKeeKeKKKeKKKKKKKeeeKeKKeKKeKeKKeKeKeKeKKKeKeKKKeKeKKKKeKeeeeKeeeeeeeee EEEEEEEEEEEEEEEEEEo\o\o\o\o\oo\oo �is�
sOowiQJ�GowQ� >�@�sKowiQJ� WKaW� WKere� is�preeseseseseseseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQcQQcQQcQQQcQcQQcQcQQcQcQcQcccQcQcQQcQcccQcQcQccccQQcQQcQcQcQcQQcQQcQcQccccQcQQccccQQcQccccQQccccQcccQcQccccQcQccccccccccccccccQccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oIoIoIoIIoIoIoIoIooIoIoIoIoIooIoIoIoIoIoIoIoIoIIoIoIoIoIoIoIoIoIoIoIoIoIIoIoIoIIIIoIoIoIIoIoIIoIIoIoIoIIoIoIIIIoIIoIIIoIoIIIIoIIIooIoIoIIooIoIoIooIoIIoIoIoIoIoIoIoIoIoIoIooooIoIIoIIoooIooIIoIIIIoIIIoIoIIIIoIIIII rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreseseessesssesesesesesesssesessesesesesesesesseessssesesesessssesesesessesesesesesesesessesesessseeesessesesesesesseesesesesesesesseessseeeeesssseseeeessssessesssseeessssseesssssesessseseeessisisissssssssssiiisisisisiiisisiiiiissssWiWiWiWiWiWiYeYeYeYeYeY �
Iorces�OiNe�IricWioQ�aQG�air�resisWaQce�Wo�opposososososossssssssssssssssssssosssssssssssssssssssssssssssssssssssssssssssssssssssseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeeee�KiKiKiKKKiKiKiKiKiKKKiKiKiKiKKiKKKKiKiKiKiKiKiiKiiKKKKiKKKKKKKKKiKiiKKKKKKiKKKKKKKKiKiKiKiKiKKiKKKKKKKiKKKKKKiKKKKKKKKKiKKKKKKKKKKKKKKKiKKKKKKKKKKKKKKKKKiKiiKissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss momomomomomomomomomomomoomomomomomomomomomomomomommmoomoomomomomommmoomomooomomomommomomooomomomommmomomoomomoooomomomomooooomomoomomomomomommmomomomommmoooooommmmmmmmomomomooommommmmommoommoomommoommmommmmmmmmmmmmmmmmmmmmmmmm WWWWWWWWWiWiWiWWWWWiWWWWWiWiWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWiWiWiWiWiiWiWiWiWiiWiWWiWiWW ooooooooQoQooooooooo .

222222 (M(M(M(M(M(M))))))

11ci 7oWaO�GispOacemeQW
 �ò ���.��� ���
 ��.���m >�@

111111 (((((M( )

11cii $cceOeraWioQ
 ��Y�±�u��W�W
 ����± ����.��
 ����m�s� >�@

1 (M)

11ciiii 5esuOWaQW�)oorcrce�e
 �ma
 ���� ���
 ���� 1 >�>�@@

) ± �.�����   ������ >�@
)��� ��  ������.�.� 1

 ����� ��1��Wo���sI������>�@

3 (D)

11d 7K I Oi G E WK E WK G >�@ 1 (M)
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Or

41 6uJJesWeG�$Qswers 6uE�7WO 7WO
11a :KeQ� WKe� WemperaWure� oI� WKe� WKermisWor� Gecreases�� iWs�

resisWaQce�iQcreases.
7Ke� YoOWaJe� across� WKe� WKermisWor� iQcreases� aQG� causes� a�
OarJer�curreQW�Wo�IOow�WKrouJK�WKe�soOeQoiG.
7Ke� eOecWromaJQeW� Eecomes� sWroQJO\� maJQeWiseG� aQG�
aWWracWs�6�Wo�cOose�WKe�swiWcK.

3 (M) 10

11bi 7op�oI�WKe�iroQ�core�is�1�poOe.�>�@ 1 (M)

11bii ,roQ�>�@
,W�caQ�Ee�maJQeWiseG�aQG�GemaJQeWiseG�easiO\.�>�@

2 (E)

11ci 7Ke�maJQeWic�reOa\�preYeQWs�WKe�user�Irom�GirecW�coQWacW�wiWK�
KiJK�YoOWaJe�oI�power�suppO\.�>�@
+eQce��iW�preYeQWs�miQimises�WKe�risN�oI�eOecWric�sKocN.�>�@

2 (M)

11cii 7oWaO�eQerJ\�useG�
 ���� ���·������ �� ��
 ����� N:K��������� >�@

&osW�oI�eQerJ\��
 ����� ��.��
 ������ >�@

2 (M)

Or

41 6uJJesWeG�$Qswers 6uuuuuuEEEEEE�7WO 7WO
11a :KeQ� WKe� WemperaWure� oI� WKe� WKermisWor� Gecreases����� iWiWiWiWiWWsssss�s

resisWaQce�iQcreases.
7Ke� YoOWaJe� across� WKe� WKermisWor� iQcreases� aQG� cacacacacacaususususususeseseseseses a�
OarJer�curreQW�Wo�IOow�WKrouJK�WKe�soOeQoiG.
7Ke� eOecWromaJQeW� Eecomes� sWroQJO\� maaaJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQQJQQQQJQQQJQQQQQQQQQQQJQQQQQQQQQQQQQQJQQQJQJJQQQQQQQQQQJJJJ eWeWeWeWeWeWWeWeeWeWWeeWeWeWeWeWeWeWeWeWWWWWeWWeWeWeWeWeWeWeWeWeWeeWeeWeWeeWeeWeWeeWeeeeeWeeeWeeeWeeeeeWeWeeWeWeWeeWeWWeeWWeWWeWeWWeWWeWWWWWeWWWWWeWWWWWeWWWee isisssisissisisisissisississisississsssssississisisisississssssisssssssssissisisisssissssssisssssssisisisisssssssssiiiisssiisisissisisississsissssssissssssssssssssssssseGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGeGGeGGeGeGeGeeGeGGeGeGeGeeGeGeGeeeGeGeGeGeGeGeGeGeGeGeGeGeGeGeeGGeGeeGGeeeGeeGGeGeGeGGeGeGGGeGeGGeeeGeGeGGGeGeGeeGeGeeeGGGGGGeGGGGGGGGGGGGGeGGGGGeGGGeeeGGeeeeeeGeG aaaaaaQG�
aWWracWs�6�Wo�cOose�WKe�swiWcK.

333333 (M) 10

11bi 7op�oI�WKe�iroQ�core�is�1�poOe.�>�@ 111111 (M(M(M(M(M(M)

11bii ,roQ >�@
,W�caQ�Ee�maJQeWiseG�aQG�GemaJQeWiseG�easiO\.�>�@

2 (E)

11ci 7Ke�maJQeWic�reOa\�preYeQWs�WKe�ususer�Iromm GiGirerecWcW ccoQWacW�wiWK
KiJK�YoOWaJe�oI�power�suppO\.�>�>�@@
+eQce��iW�preYeQWs�miQimises WWKeK rrisisN�N�oIoIo eeOeOecWc ric�sKocN.�>�@

2 (M)

11cii 7oWaO�eQerJ\�useG
 ���� ���·· ��������� �� �����
 ����� N::KK ������� >�>�@@

&osW�oI�eQerJ\\
 �������� ����.�.���
 ��������� >�@

2 (M)
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1ame &Oass ,QGex�1umEer

UNITY SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018 

SECONDARY FOUR EXPRESS 

PHYSICS 6091/01

PAPER 1

12 SEPTEMBER 2018

1 HOUR 

Additional Materials : Optical Answer Sheet

READ THESE INSTRUCTIONS FIRST

�. 7Kis�paper�coQsisWs�oI�40 0uOWipOe�&Koice�4uesWioQs.

�. $Qswer�aOO�TuesWioQs�oQ�WKe�2pWicaO�$Qswer�6KeeW��OAS�.

�. :riWe�\our�Qame��cOass�aQG�sKaGe�\our�reJisWer�QumEer�iQ�WKe�spaces�oQ
WKe�OAS

�. 'o�QoW�IoOG�Qor�use�aQ\�correcWioQ�IOuiG�oQ�WKe�OAS.�5eaG�WKe�iQsWrucWioQs�oQ
WKe�OAS careIuOO\.

�. 7Ke�WoWaO�marN�Ior�WKis�paper�is����marNs.

7Kis�paper�coQsisWs�oI�16 priQWeG�paJes��iQcOuGiQJ�WKis�coYer�paJe.
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Section A

$Qswer�ALL WKe�TuesWioQs�iQ�WKis�secWioQ.

1 7Ke�GiameWer�oI�a c\OiQGricaO�peQciO is�measureG�usiQJ�a�micromeWer�screw�JauJe.�$�
sWuGeQW�iQiWiaOO\�WaNes�WKe�]ero�error�reaGiQJ��'iaJram�$��oI�WKe�micromeWer�IoOOoweG�E\
WKe�reaGiQJ�oI�WKe�GiameWer��'iaJram�%�.��

:KaW�is�WKe�acWuaO�GiameWer oI�WKe�c\OiQGricaO�peQciO"�

A�� �.�� mm B�� �.���mm C�� �.�� mm D�� �.���mm

2 7Ke�GiaJram�sKows�a�simpOe�peQGuOum.�,W�swiQJs�EeWweeQ�A aQG�B.�7Ke�perioGs�oI�
osciOOaWioQ�Ior�GiIIereQW�OeQJWKs�oI�peQGuOum�are�recorGeG�iQ�WKe�WaEOe�EeOow.�

OeQJWK�oI�peQGuOum���m �.� �.� �.� �.�

perioG�oI�osciOOaWioQ���s �.��� �.��� �.��� �.���

,I� WKe� OeQJWK�oI� WKe�peQGuOum� is��.���m��wKaW� is� WKe�approximaWe� Wime� WaNeQ� Ior����
osciOOaWioQs"
A �.���s

B� �.���s

C ��.��s

D ��.��s

A B

Diagram A Diagram B
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3 7Ke�IiJure�EeOow�sKows�Wwo�Iorces�acWiQJ�aW�a�poiQW�Y wKicK�are�represeQWeG�E\�YX
aQG YZ respecWiYeO\.�

:KicK�opWioQ�represeQWs�a�WKirG�Iorce�WKaW�is�reTuireG�Wo�maiQWaiQ�eTuiOiErium"� �
A YW

B WY

C XZ

D ZX

4 $�EaOO�is�WKrowQ�YerWicaOO\�upwarGs�Irom�P.�,W�reacKes�WKe�JreaWesW�KeiJKW�aW�Q aQG�WKeQ�
IaOOs�EacN�Wo�P wKere�iW�is�cauJKW.�

1eJOecWiQJ�air�resisWaQce��wKicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�CORRECT"��
A $cceOeraWioQ�aW�Q is�]ero.�

B 7Ke�Wime�oI�rise�Irom�P Wo�Q is�JreaWer�WKaQ�WKe�Wime�oI�IaOO�Irom�Q Wo�P.�

C 7Ke�WoWaO�GispOacemeQW�oI�WKe�EaOO�is�]ero.�

D 7Ke�EaOO�experieQces�a�sWeaG\�GecreasiQJ�upwarG�Iorce�wKeQ�iW�rises�Irom�P Wo
Q.�

W

X Y

Z

P

Q
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5 $ car oI�a�WoWaO�mass�oI�����NJ�is�moYiQJ�aOoQJ�a�roaG�aW�coQsWaQW�speeG�oI��� m�s.�,W�
suGGeQO\ EraNes�Ior���s�EeIore�iW�comes�Wo�a�sWop iQ�IroQW�oI a�WraIIic�OiJKW.��

$ssumiQJ�WKaW�WKe�EraNiQJ�Iorce�aQG�WKe�GeceOeraWioQ�oI�WKe�car are�coQsWaQWs� wKaW�is�
WKe�EraNiQJ�Iorce exerWeG�oQ�WKe�car"�

A� ���1�

B ����1�

C ����1�

D �����1�

6� $����cm�moOWeQ�copper oI�GeQsiW\��.��J�cm� is�mixeG�WKorouJKO\�wiWK�����J�oI�moOWeQ�
WiQ�oI�GeQsiW\��.��J�cm� Wo�Iorm�a�EroQ]e�aOOo\.

:KaW�is WKe�aYeraJe�GeQsiW\�oI�WKe�EroQ]e�aOOo\"

A �.�� J�cm�

B �.���J�cm�

C �.�� J�cm�

D �.���J�cm�

7 $�����NJ�rocN�is�EeiQJ�KuQJ�IreeO\�oQ�WKe�0ooQ.�:KeQ�aQ�asWroQauW�pusKes�WKe�rocN�
upwarGs��Ke�wiOO�IeeO�WKaW BBBBBBBBBBBBBBBBBBBBBBBB. 

A WKe�rocN�is�easier�Wo�Ee�pusKeG�WKaQ�oQ�WKe�EarWK

B WKe�rocN�is�more�GiIIicuOW�Wo�Ee�pusKeG�WKaQ�oQ�WKe�EarWK

C WKe�rocN�reTuires�as�mucK�eIIorW�Wo�Ee�pusKeG�as�oQ�WKe�EarWK

D WKe�rocN�reTuires�Qo�eIIorW�Wo�Ee�pusKeG

8 $����1� Iorce� is�appOieG� Wo�pusK�a���NJ�Eox�aOoQJ�a���m�ramp�Wo� reacK�a�KeiJKW�oI����������
�.��m�aEoYe�iWs�sWarWiQJ�posiWioQ.�$ssume�JraYiWaWioQaO�IieOG�sWreQJWK��g  ���1�NJ. 

:KaW�is�WKe�worN�GoQe�aJaiQsW�IricWioQ"
A �� -
B �� -
C �� -
D �� -

�.��m
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9 $����NJ�recWaQJuOar�EOocN�oI�GimeQsioQs���m�x���m�x���m�exerWs�pressure�oQWo�a�KarG�
JrouQG.�$ssume�JraYiWaWioQaO�IieOG�sWreQJWK��g  ���1�NJ.

:KaW�is�WKe�LEAST pressure�WKaW�WKe�recWaQJuOar�EOocN�caQ�exerW�oQ�WKe�JrouQG"�

A� �.�� Pa

B ��.��Pa

C ��.��Pa

D� ��.� Pa

10 7Ke�GiaJrams�EeOow�sKow�air�WrappeG�iQ�Wwo capiOOar\�WuEes A aQG B E\�a�smaOO�coOumQ�
oI�mercur\ as�sKowQ.�7Ke�OeQJWK�oI�WKe�mercur\�coOumQ�is����cm.�7Ke�aWmospKeric�
pressure�is����cm�+J.��

:KaW�is�WKe�pressure�oI�WKe�WrappeG�air�iQ capiOOar\�WuEes�A aQG B"�

air pressure in 
capillary tube A

air pressure in 
capillary tube B 

A ���cm�+J ���cm�+J

B ���cm�+J ���cm�+J

C ���cm�+J ���cm�+J

D ���cm�+J ���cm�+J

11 $���m�uQiIorm�wooGeQ�ruOe�weiJKiQJ����1 is�EeiQJ�OiIWeG�YerWicaOO\�up�E\�a�Iorce�F aW�
WKe����cm�marN as�sKowQ.�

� �

:KaW�is�WKe MINIMUM Iorce F reTuireG Wo�OiIW�WKe�ruOe"�

A ��.��1� B ��.��1�

C ��.��1 D ��.��1�

capiOOar\�WuEe�BcapiOOar\�WuEe�A

���cm�coOumQ�
oI�mercur\

���cm�coOumQ�
oI�mercur\ WrappeG�air

WrappeG�air

���cm�
marN

����cm�
marN

��cm�
marN

F
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12 7Ke�GiaJram�sKows�a�EaOaQciQJ�Wo\�piYoWeG�oQ�a�sWaQG.�,I�WKe�Wo\�is�WiOWeG�sOiJKWO\�� iW�
Goes�QoW�WoppOe�EuW�reWurQs�Wo�iWs�oriJiQaO�posiWioQ.

:Kere�is�WKe posiWioQ�oI�WKe�ceQWre�oI�JraYiW\�oI�WKe�Wo\"

A aEoYe WKe�piYoW
B EeOow WKe�piYoW
C exacWO\�aW WKe�piYoW
D iQsiGe�WKe�weiJKW

13 $�Jas�oI�WKe�same�YoOume�as�a�OiTuiG�expaQGs�IasWer�wKeQ�KeaWeG"�

:KicK�oI�WKe�IoOOowiQJ�reasoQs�is�CORRECT"�

A 7Ke�Jas�moOecuOes�are�EiJJer.

B 7Ke�Jas�moOecuOes�expaQG�IasWer.� �

C 7Ke�Iorces�EeWweeQ�Jas�moOecuOes�are�weaNer�WKaQ�WKose�EeWweeQ�WKe�OiTuiG�
moOecuOes.� �

D 7Ke�Jas�moOecuOes�coOOiGe�more�IreTueQWO\�wiWK�eacK�oWKer.

14 ,Q� WKe�%rowQiaQ�moWioQ�experimeQW� iQYoOYiQJ�smoNe�parWicOes��KeaY\�parWicOes�seWWOe�
TuicNO\�EuW�Yer\�smaOO�parWicOes�remaiQ�suspeQGeG�Ior�OoQJ�perioGs�oI�Wime.

:KicK�oI�WKe�IoOOowiQJ�reasoQs�is CORRECT"

A 7Ke�air�pressure�Kas�a�JreaWer�eIIecW�oQ�Yer\�smaOO�parWicOes.�

B 9er\�smaOO�parWicOes�KaYe�Oow iQerWia�aQG�are�easiO\�aIIecWeG�E\�WKe�
EomEarGmeQWs�oI�WKe�air�parWicOes.� �

C 7Ke�EarWK¶s�JraYiWaWioQaO�IieOG�Goes�QoW�acW�oQ�WKe�Yer\�smaOO�parWicOes.� �

D 7Ke�Yer\�smaOO�smoNe�parWicOes�Kas�WKe�same�GeQsiW\�as�WKe�air.�

15 $�OiTuiG�iQ�JOass�WKermomeWer�Kas�a�mercur\�OeYeO�oI��.��cm�aW�±�� &�aQG�a�mercur\�
OeYeO�oI���.��cm�aW����� &.�

:KaW�is�WKe�mercur\�OeYeO�wKeQ�WKe�WemperaWure�is����� &.�

A �.��cm� B �.��cm�

C ��.��cm D ��.��cm

piYoW

weiJKW
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16 7Ke�WKermocoupOe�is�aEOe�Wo�measure�a�WemperaWure�as�KiJK�as����� &.

:KicK�oI�WKe�IoOOowiQJ�reasoQ�s��is�are CORRECT"

��� KiJK�speciIic�KeaW�capaciW\

��� Oow�KeaW�capaciW\

��� KiJK�meOWiQJ�poiQW

A� ��oQO\

B� ��oQO\� �

C� ��aQG ��oQO\

D� ��aQG ��oQO\

17 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�Yacuum�IOasN�is�INCORRECT"�

A +eaW�Ooss�E\�raGiaWioQ�is�miQimiseG�E\�NeepiQJ�WKe�KoW�waWer�iQ�a�GouEOe�waOOeG�
coQWaiQer.

B������+eaW�Ooss�is�miQimiseG�E\�pOaciQJ�a�corN�or�pOasWic�sWopper�Wo�cOose�up�WKe�QecN�
oI�WKe�coQWaiQer.

C 7Ke�Yacuum iQ� WKe�GouEOeG�waOO�coQWaiQer�eIIecWiYeO\�preYeQWs�coQGucWioQ�aQG�
coQYecWioQ.�

D����� 7Ke�waOOs�oI�WKe�coQWaiQer�are�siOYereG�Wo�reGuce�raGiaWioQ.�

18 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQW�s��is���are�CORRECT"�

��� EOecWricaO�coQGucWors�are�usuaOO\�JooG�coQGucWors oI�KeaW.

��� &oQGucWors�oI�KeaW�KaYe�Iree�eOecWroQs�Wo�WraQsmiW�KeaW�TuicNO\.

��� EOecWromaJQeWic�waYes�QeeG�eOecWroQs�Wo�WraQsmiW�eQerJ\.

A� ��oQO\

B ��aQG�� oQO\� �

C ��aQG���oQO\

D� �����aQG ��

19 7Ke�speciIic�KeaW�capaciW\�Ior�ice�aQG�waWer�is�JiYeQ�as��.��N-�NJ��& aQG��.��N-�NJ��&�
respecWiYeO\.�7Ke�speciIic�OaWeQW�KeaW�oI�IusioQ�oI�waWer�is�JiYeQ�Wo�Ee ����N-�NJ.�

:KaW�is�WKe WoWaO�amouQW�oI eQerJ\�QeeGeG�Wo�raise��.��NJ�oI�ice�Irom �� �&�Wo�����&"�

A ����N-
B ����N-
C� ����N-�
D ������N-�
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20 EYaporaWioQ�is�aOwa\s�accompaQieG�E\�cooOiQJ.

:KicK�oI�WKe�IoOOowiQJ�reasoQs�is�CORRECT"�

A 7Ke�air�moOecuOes�cooO�WKe�OiTuiG�surIace.

B������7Ke�more�eQerJeWic�moOecuOes�OeaYe�WKe�OiTuiG.

C 7Kere�are�Iewer�moOecuOes�OeIW�iQ�WKe�OiTuiG.�

D������7Ke�escapeG�moOecuOes�reWurQeG�Wo�WKe�OiTuiG.

21 ;�ra\s�� YisiEOe� OiJKW� aQG� uOWraYioOeW� raGiaWioQ� are� aOO� parW� oI� WKe� eOecWromaJQeWic�
specWrum.� 

:KicK�oI WKe�IoOOowiQJ�GescriEes�WKe�CORRECT orGer�iQ�iQcreasiQJ�waYeOeQJWK" 

 A� ;�ra\s��YisiEOe�OiJKW�aQG�uOWraYioOeW�raGiaWioQ

 B������;�ra\s��uOWraYioOeW�raGiaWioQ aQG YisiEOe OiJKW

 C YisiEOe�OiJKW��;�ra\s aQG uOWraYioOeW�raGiaWioQ

 D������uOWraYioOeW�raGiaWioQ��;�ra\s aQG YisiEOe�OiJKW

22 :KaW�are�WKe CORRECT cKaQJes�Wo�WKe IreTueQc\��waYeOeQJWK�aQG�speeG�oI�WKe�waWer�
waYes wKeQ�WKe\�moYe�Irom�sKaOOow waWers Wo�Geep waWers"�

 

frequency wavelength speed

A iQcreases remaiQs�WKe�same iQcreases

B remaiQs�WKe�same Gecreases Gecreases

C remaiQs�WKe�same iQcreases iQcreases

D Gecreases remaiQs�WKe�same Gecreases

23 $Q� iQsecW�maNes�a� souQG� WKaW� is� KiJKer� WKaQ� WKe�maximum�auGiEOe� IreTueQc\�oI� a�
QormaO�persoQ.

*iYeQ�WKaW�WKe�speeG�oI�WKe�souQG�iQ�air is�����m�s��wKicK oI�WKese�waYeOeQJWKs oI�WKe�
souQG�is�maGe�E\�WKe�iQsecW"

A �.����m� �

B �.����m

C ���m

D ���m
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24 ,Q�aQ�experimeQW�Wo�measure�WKe�speeG�oI�souQG�iQ�air��a�JirO�sWaQGs��� m�awa\�Irom�
a�waOO�aQG�cOaps�Ker�KaQGs�WoJeWKer�Wo�proGuce�a�souQG.�$W�WKe�iQsWaQW�wKeQ�sKe�Kears�
aQ�ecKo��sKe�cOaps�Ker�KaQGs�aJaiQ.�6Ke�Goes�WKis�Ior����cOaps.�7Ke�WoWaO�Wime�WaNeQ�
Ior����cOaps�is����s.�

:KicK�oI�WKese�caOcuOaWioQs�JiYes�WKe�speeG�oI�souQG�iQ�air"

A ଵହ଺଴ൈହ଴� �

B ଺଴ൈହ଴ଵହ
C ଺଴ൈଶൈହ଴ଵହ
D ଺଴ൈଶൈଵହହ଴

25 $�ra\�oI�OiJKW�WraYeOs�Irom�Yacuum�iQWo�JOass.

  

:KaW�is�WKe�reIracWiYe�iQGex�oI�WKe�JOass"�

A siQ�p ��siQ�s �� �

B siQ�q ��siQ�r ���

C Y ���Y�

D Y ���Y�

p

r

q

s

speeG�Y�

"

speeG�Y�

JOassJOass

Yacuum
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26 $�ra\�oI�OiJKW�is�iQciGeQW�oQ�oQe�siGe�oI�a�recWaQJOe�JOass�EOocN.��7Ke�aQJOe�oI�
reIracWioQ�is��� ��iQ�WKe�JOass.�7Ke�criWicaO�aQJOe�Ior�OiJKW�iQ�JOass�is�����.�

:KicK�GiaJram�sKows�WKe�paWK�oI�WKis�ra\"

27 :KeQ�WKe�oEMecW�is�pOaceG�aW����cm�Irom�WKe�opWicaO�ceQWre�oI�a�coQYerJiQJ�OeQs��WKe�
imaJe�IormeG�is�reaO��iQYerWeG�aQG�maJQiIieG.�:KeQ�WKe�oEMecW�is�pOaceG�aW����cm�Irom�
WKe�opWicaO�ceQWre�oI�WKe�same�coQYerJiQJ�OeQs��WKe�imaJe�IormeG�is�reaO��iQYerWeG�aQG�
GimiQisKeG.

:KaW�is�WKe�IocaO�OeQJWK�oI�WKe�coQYerJiQJ�OeQs"�

A ���cm
B ���cm
C ���cm
D caQQoW�Ee�GeWermiQeG

A B

C D
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28 7wo�QeuWraO�coQGucWiQJ�EaOOs�X aQG�Y are�suspeQGeG�E\�iQsuOaWiQJ�WKreaGs�Irom�WKe�
ceiOiQJ�as�sKowQ.�7Ke\�are�separaWeG�E\�a�sKeeW�oI�iQsuOaWor.�X is�WoucKeG�E\�a�roG�
wKicK�carries�posiWiYe cKarJes.�

:KicK�oI�WKe�IoOOowiQJ GiaJrams EesW�represeQWs�WKe�cKarJe�GisWriEuWioQ�oQ�WKem"�

29�� P� Q� R aQG�S are�Iour�iGeQWicaO�iQsuOaWeG�meWaO�spKeres.�7Ke\�are�arraQJeG�as�sKowQ�
EeOow. $�posiWiYeO\�cKarJeG�roG�is�ErouJKW�Qear�Wo�P.�6pKere�S is�earWKeG�momeQWariO\.

  

,I�WKe�roG�is�remoYeG��wKaW�wouOG�Ee�WKe�cKarJe�oQ�spKeres�R aQG S"�

R S 

A posiWiYe posiWiYe

B posiWiYe QeJaWiYe

C QeJaWiYe posiWiYe

D QeJaWiYe QeJaWiYe

A B

C D

P Q SR

iQsuOaWor

X Y

X Y

X Y

X Y

X Y
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30 7Ke�JrapK�EeOow�sKows�WKe�reOaWioQsKips EeWweeQ�WKe�poWeQWiaO�GiIIereQce�aQG�WKe�
curreQW�oI�Iour�GiIIereQW�coQGucWors��W� X� Y aQG Z.

:KicK�coQGucWor�Kas�WKe�KiJKesW�resisWaQce""�

A W 

B X 

C Y

D Z

31 :KaW�is�WKe�e.m.I.�oI�WKe�ceOO�iQ�aQ�eOecWricaO�circuiW�iI�iW�uses��N-�oI�eQerJ\�Wo�seQG��$�
oI�curreQW�arouQG�WKe�circuiW�Ior���miQuWes"

A �.���9

B �.���9

C ����9

D ����9

Y
X

W

Z

YoOWaJe���9

curreQW � $
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32 7Ke�GiaJram�sKows�a�circuiW�wiWK�a�poWeQWiaO�GiYiGer�MoiQeG�iQ�series�wiWK�a�IixeG�resisWor.���

:KaW� are� WKe� miQimum� aQG� maximum� reaGiQJs wKicK caQ Ee� oEWaiQeG� oQ� WKe�
YoOWmeWer"

minimum voltage/ V maximum voltage/ V

A �� ��

B � �

C �� ��

D � �

33 7Kree�iGeQWicaO�IiOameQW�EuOEs�are�coQQecWeG�Wo�a�G.c.�suppO\�as�sKowQ�iQ�WKe�IiJure�
EeOow.�EacK�EuOE�operaWes�aW�QormaO�EriJKWQess�aQG�WKe�ammeWer�reJisWers�a�sWeaG\�
curreQW. )iOameQW�iQ�oQe�oI�WKe�EuOEs�iQ�WKe�circuiW�EreaNs.�

:KaW�KappeQs�Wo�WKe�ammeWer�reaGiQJ�aQG�WKe�EriJKWQess�oI�WKe�remaiQiQJ�EuOEs"

ammeter reading / A brightness/ V

A iQcreases iQcreases

B iQcreases uQcKaQJeG

C Gecreases iQcreases

D Gecreases uQcKaQJeG

��9

� � � �

9

$
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34 6ome�eOecWroQic�compoQeQWs�are�coQQecWeG�as�sKowQ�iQ�WKe�circuiW.

:KicK�oI�WKese�circumsWaQces�wiOO�OiJKW�up�WKe�Oamp�iQ�WKe�circuiW"
A &ircuiW�pOaceG�uQGer a EriJKW�OiJKW

B &ircuiW�pOaceG�iQ�a�GarN�room

C 2Q�a�coOG�Ga\

D 2Q�a�KoW�Ga\

35 7Ke� IiJure� EeOow� sKows� WKe� coQQecWioQ� oI� a�meWaO�caseG�eOecWric� NeWWOe� Wo� WKe� a.c.�
maiQs.��

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�arraQJemeQW�is�TRUE"�

A 7Ke�swiWcK�sKouOG�Ee�pOaceG�aOoQJ�WKe�QeuWraO�wire.

B 7Ke�raWiQJ�oI�WKe�Iuse�is�Woo�smaOO.

C 7Ke�Iuse�sKouOG�Ee�pOaceG�aOoQJ�WKe�QeuWraO�wire.�

D 7Ke�EarWK�wire�sKouOG�QoW�Ee�coQQecWeG�Wo�WKe�casiQJ.�

��$

$.&.�����9
/

E

1

�.��N:�IiOameQW
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36 EQG�X oI�a�meWaO�roG�aWWracWs�WKe�1�poOe�oI�a�compass�QeeGOe.�:KaW�Goes�WKis�sKow�
aEouW�WKe�roG"�
A ,W�couOG�Ee�maGe�oI�copper�EuW�is�QoW�permaQeQWO\�maJQeWiseG.

B ,W�couOG�Ee�maGe�oI�copper�wiWK�a�6�poOe�aW�X.

C ,W�couOG�Ee�maGe�oI�sWeeO�EuW�is�QoW�maJQeWiseG.�

D ,W�couOG�Ee�maGe�oI�sWeeO�wiWK�a�1�poOe�aW�X.�

37 $�Eeam�oI�eOecWroQs�WraYeOs�EeWweeQ�WKe�poOes�oI�a�maJQeW.�7Ke�Eeam�sWarWs�Wo�moYe�
iQ�WKe�GirecWioQ�sKowQ.�

:KicK�is�WKe�mosW�OiNeO\�GirecWioQ�oI�WKe�maJQeWic�IieOG"��

A iQWo�WKe�paper��

B ouW�oI�paper

C Wo�WKe�riJKW

D Wo�WKe�OeIW

38�� $����+]�siJQaO�is�GispOa\eG�oQ�a�&.5.2.�screeQ�as�sKowQ.�

:KaW�is�WKe�seWWiQJ�oI�WKe�Wime�Ease�oI�WKe�&.5.2."�
A ���ms���GiY

B ���ms���GiY

C ����ms���GiY  

D ����ms���GiY

GirecWioQ�oI�
moYemeQW

eOecWroQ�
Eeam
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39 $�smaOO�coiO�is�coQQecWeG�Wo�a�seQsiWiYe�JaOYaQomeWer.�:KeQ�WKe�maJQeW�is�aOOoweG�Wo�
IaOO�WowarGs�WKe�coiO��WKe�JaOYaQomeWer�QeeGOe�moYes�TuicNO\�Wo�WKe�riJKW�oI�WKe�]ero�
posiWioQ.�7Ke�maJQeW�moYes�WKrouJK�WKe�coiO.�

+ow�Goes�WKe�JaOYaQomeWer�QeeGOe�moYe�as�WKe�maJQeW�IaOOs�awa\�Irom�WKe�coiO"�

A ,W�Goes�QoW�moYe.�

B ,W�JiYes�a�sWeaG\�reaGiQJ�Wo�WKe�riJKW.

C ,W�moYes�TuicNO\�Wo�WKe�OeIW�oI�WKe�]ero�posiWioQ�aQG�WKeQ�reWurQs�Wo�]ero

D ,W�moYes�TuicNO\�Wo�WKe�riJKW�oI�WKe�]ero�posiWioQ�aQG�WKeQ�reWurQs�Wo�]ero.

40 $�pupiO�seWs�up�a�moGeO�WraQsIormer�as�sKowQ.�,W�is�coQQecWeG�Wo�a��.��9�G.c.�suppO\.�
%oWK�Oamps�KaYe�a�YoOWaJe�oI��.��9.�

��

:KaW�Goes�WKe�pupiO�QoWice�aEouW�WKe�Oamps"�

lamp P lamp Q

A QormaO�EriJKWQess QoW�OiW

B Yer\�EriJKW Gim

C Gim Yer\�EriJKW

D Gecreases uQcKaQJeG




END OF PAPER




1

6

���WurQs�
primar\�coiO

���WurQs�
secoQGar\�coiO

�.��9�
Oamp�Q

�.��9�
Oamp�P��
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1ame &Oass ,QGex�1umEer

UNITY SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018 

SECONDARY FOUR EXPRESS

PHYSICS 6091/02

PAPER 2 

12 SEPTEMBER 2018

                                     1 HOUR 45 MINUTES
��

Additional Materials : NIL

READ THESE INSTRUCTIONS FIRST
�. $Qswer�ALL TuesWioQs�iQ�6ecWioQ�A oQ�WKe�TuesWioQ�paper.�

�. ,Q�Section B��aQswer�4uesWioQs�9 aQG 10��aQG�either part oI�4uesWioQ�11.�:riWe�
\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

�. $OO�worNiQJs�aQG�coQsWrucWioQs�musW�Ee�sKowQ�cOearO\. Omission of essential 
working will result in loss of marks

�. 7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>��@�aW�WKe�eQG�oI�eacK�TuesWioQ�or�parW�
TuesWioQ.

�. <ou�are�expecWeG� Wo�use�aQ�eOecWroQic�caOcuOaWor� Wo�eYaOuaWe�expOiciW�QumericaO�
expressioQ.

�. 7Ke�WoWaO�marN�Ior�WKis�paper�is����marNs.�

7Kis�paper�coQsisWs�oI�17 priQWeG�paJes��iQcOuGiQJ�WKis�coYer�paJe.
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Section A >50 Marks@

$Qswer�ALL WKe�TuesWioQs�iQ�WKis�secWioQ. :riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�
TuesWioQ�paper.

1 ,Q�a�6iQJapore�)��QiJKW�race��a�race�car�GriYer�approacKes a�6�sKapeG�EeQG�careIuOO\
aW�WKe�EeJiQQiQJ�oI�WKe�race�as�IoOOows�
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eOecWroQs�wiOO�moYe Irom�WKe�earWK Wo�WKe�meWaO�spKpKpKKeeererererererrrererrerererererererrerrrrererrrrrrrrrerrrrrrerrerrrrrererrrrrrrrrrrrerrrerrrererrrerrerreerrrererreeeeerrrreeeereeeereeeeereee e�e�e�e�e�eeeeee�ee�e�e�e�e�ee�eeeeeeeee�e�e�eeeeee�e�eeeeeeeee�e�eeee�e�eeeeeeeeee�e�e�eee�ee�e�ee�e�e�e�e�e�e�e�eeee�eee�eeeeeeeeeee��eeeeeeeeeee�eeee�e��� rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreseseseseseseseseseeseeeseeseeseseseseseseeeeeseseseseseseseseseseseeseseseseeseeeesesesseseseseseeeesesseesesesesesseseseseeseesessesseseseeeesesesssseeseeseseseseseesesseeeeesssseesessssesessesssssessssessssssssssssssssssseeesssseesese uOuuOuOuuOuOuOuOuuuuuuOuOuuuuuuOuuuuuOuOuuuuOuOuuOuOuuuuuuuuOuuuuuuuuuuuuuuuuuOuOuuuuuuuuuuuuuuuuuuuuuuuuOuuuuuuuOuuuuuuOuOuOuOuuuOuuuuuuuuOuOuuuuuuuOOuuuuuuuuu WiWiWWWWWWWWWW QJQJQQJ�iQ�exexexexcecececessssssss�eOe ecWroQs�o
WKe�meWaO�spKere. >A1@ 7Ke�meWaO�spKere�remaiaiaiaiQsQsQsQsQsQsQsQsssssssQsQsssQssssQsQsQsssQssQsQsQssQssssQsssssssssssssssssssssssssQsssssssssssQsssssQQQQQsssQQQsQQQQQQQQQ �QeQeQeQeQeeQeQeeQeQeQeQeQeQeQeQeQeeeQeQeQeQeeQeeQeQeeeeQeQeeeQeQeQeeeQeQeQeQeeQQeQeeQeQeQeQQeQeQeQeQQQQQQeQeQeQQQQeQeeeQQQQQQeQQeQQQQeQeQQQQQQQQeQQeQeQeQQQeeeeQeQQeQeeQeQeQeQeQeeeQeQeeQeeeQeQeQQQQQeQQeeeeeeeeeeeeeeeeeeeeQeQeeeJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaaaaJaJaJaJaJaJaJaJaaJaaaJaJaJaJaJJaJaJaJaJaJaJaJaaJaJaaaJaJaaJaJaJaJaJaJaJaJaJaJaJaJJJaJaJaJaJaJaJaaJaJJJJJaJaJaJaaJaJaJaJaJaJaJaaJaaJaaJaJaJaJaJaaaJaJaJaaaaaaJaaJaJaaJaJaaJaJaaJaaaJJaJaaaaJJJaaaJaaaJJJJJaaaaaaJJJJJJ WiWiWWWiWiWiiWiWiWiWiWWWWWWWiWiWiWiWiWiWiWWiWWWWWiWiWWWWWWiWWWWWWWiWWWWiWWWWWWWWWWiWWiWWiWiWiWiWiWiiiiiiiiiiiiiiiiiWiWWiWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW YeYeYeYeYeYeYeYeYYeYeYeYeYeYeYeYeYeeYeYeYeYeYeYeYeYeYeYeYeeYeYeYeYYeYeYYYeYeYYeYeeYeYeeYeYeYeYYeYeYeYeYeYeeeeYYYYYYeYeYeYeYeYeYYYeeYeeYeYeYeYYYYYYeeYeYeYeYeYYeeeYeYeYeeYYYYeYeeYYYeeeeeeeeeYYeeeeeYeeYeeYYeeeeYYYeeYYYYeeYYeYeeO\O\O\O\O\\\\O\O\O\\O\O\O\O\O\\O\O\\O\O\O\\\O\\OO\OO\O\O\O\\\OO\O\O\O\\\O\OO\\O\O\O\OO\O\OO\\OO\\\\\\\\\\O\O\\\\\O\\\\\\\\\\O\\\O\\\\\\\O\\\\\\O\\\O\\\O\\\\\\\\\\O\\\\\O\O\O\\\\O\OOOOO\\\\\\\\\ ccccccccccccccccccccccccccccccccKaKaKaKarJrJrJrJeGeGeGeG aaaaIWIWIWIWerererer aaaaOO�
coQQecWioQ�aQG�roG�are�seTueQWiaOO\�remoYeG.

6(c) � &KarJe� �.� x����� &��Wime� ��.��s�
4  �,�W� !�,� �.� x����� � �.� >$�@� ��.��x������ $ >A> 1@

7(a) 7Ke�aOWerQaWiQJ�curreQW�JeQeraWeG�E\�WKe�power�sWaaWiWioQo �aW�WKe�prprimimar\�coiOs.>A1@
7Kis�wiOO�iQGuce�aQ�iQcreasiQJ mmaJa QeeWic�c IieOG�iQ WWKeKe ppririmam r\�coiO.>$�@
7Ke iQcreasiQJ�aQG�cKaQJiQJ�mam JQeWe icc�IieOG�iQGGucuceses ee.m.I.�aQG�a�curreQW�iQ�WKe�
secoQGar\�coiOs� JiYiQJ������� 99 >A>A1@1@��

7(b) raWio� 1p�1s  9p�9s� ������������������  ��������>>A1A @
7(c) , �P�9� ���x������������ �.��������� $�$�>A>A1@1@ ��

Power�Ooss� ,�5� ���.�������� xx �������   ��.�����: >A1@

8(a)
Correct 

rays 
>A1 ea@

,, >A>A1@1
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Section B
9(a)�� 7Kis�is�Wo�GeWermiQe�WKe�miQimum�amouQW�oI�KeaW�Ooss��cooOiQJ�eIIecW��cKaQJe�iQ�

WemperaWure wKeQ�WKere�is�Qo�wiQG. >A1@
9(b)

>A1 per row@ 
9(c)�� ������ ±������� �������-�>A1@
9(d)�� $ssumiQJ�WKe�cooOiQJ�eIIecW�is�GouEOe�Ior����Nm�K��WKe�amouQW�oI�KeaW�OosW�iQ���miQ� �

������x��� ���������Gue�Wo�wiQG aQG���������x���� �����������-�Ior���Kour�>A1@
������x���� ���������Gue�Wo�Qo�wiQG. 7oWaO�KeaW�OosW� ��������������������� �������
����- >A1@

9(e)�� 7Kis�is�aQ�oYeresWimaWe�as�acWuaO�KeaW�OosW�E\�waWer�is�Oess.�>A1@ 7Ke�moYiQJ�air�miJKW�
QoW�Ee�EOowiQJ�oYer�WKe�waWer�aW�aQ�eYeQ�maQQer�aQG�WKereIore�iW�is�QoW������eIIicieQW�
cooOiQJ�s\sWem >A1@ &aQ�aOso�sa\�WKaW�WKe�WemperaWure�GiIIereQce�EeWweeQ�waWer�aQG�
eQYiroQmeQW�Eecome Oess as�more�cooOiQJ�WaNes�pOace��WKereE\�WKe�raWe�oI�cooOiQJ�is�
aOso�JreaWO\�reGuceG.

10(a) �����>A1@
10(b)    $W���� &��WKermisWor�5� ������.�

9oOWaJe�across�WKermisWor� �����x����������������� ���.��9�>A1@
&urreQW� ���.�������� ��.����$ >A1@

10(c) :KeQ�WKe�surrouQGiQJ�WemperaWure�iQcreases��WKe�resisWaQce�oI�WKe�WKermisWor�Grops�
IurWKer. >A1@ $ccorGiQJ�Wo�WKe�poWeQWiaO�GiYiGer�ruOe��WKe�EOower�uQiW�wiOO�KaYe�a�KiJKer�poWeQWiaO�
GiIIereQce�across�iW��resuOWiQJ�iQ�a�KiJKer�curreQW�aQG�a�KiJKer�speeG.� >A1@ ��
$Oso�accepW�oYeraOO�resisWaQce Gecreases�WKereE\�oYeraOO�curreQW�iQcreases.

10(d) :KeQ�EOower�is�aW�����9��WKermisWor�Kas�a�poWeQWiaO�GiIIereQce�oI����9�across.
5esisWaQce�oI�WKermisWor���5��5������x����� ���
5� ��.��5������
5� ������>A1@��$ccorGiQJ�Wo�JrapK��WKaW�occurs�aW��� & >A1@

10(e) $W�Ga\ wKeQ�WemperaWure�is�KiJKer��resisWaQce�oI�WKe�WKermisWor�is�Oower.�7Ke�poWeQWiaO�
GiIIereQce�across�EOower�uQiW�is�KiJKer��WKereE\�iQcreasiQJ�EOower�speeG.>A1@

$W�QiJKW��wKeQ�WemperaWure�is�Oower�aQG�IaOO�EeOow��� &��WKe�resisWaQce�oI�WKe�WKermisWor�
iQcreases�Ee\oQG�������aQG�poWeQWiaO�GiIIereQce�across iW rises aEoYe����9 >A1@.�7Ke�poWeQWiaO�
GiIIereQce�across�WKe�EOower�uQiW�IaOOs�EeOow�operaWiQJ�YoOWaJe�oI�����9 >A1@��EOower�is�QoW�
operaWiQJ.

11 EITHER
11(a) >A1@

7emp�Grop�� & +eaW WraQsIerreG��-
� �����
� �����
�� ������
�� ������

9(c) ������ ������ ������- >A1@
9(d) � $ssumiQJ�WKe�cooOiQJ�eIIecW�is�GouEOe�Ior����Nm�K��WKe�amouQW�oI�KeaW�OosW�iQ���miQ�

������x��� ���������Gue�Wo�wiQG aQG���������x���� ��������������� ------ IIIIIIorororororor���Kour�>A1@
������x���� ���������Gue�Wo�Qo�wiQG. 7oWaO�KeaW�OosW� ���������������������������������������� �����
����- >A1@

9(e) � 7Kis�is�aQ�oYeresWimaWe�as�acWuaO�KeaW�OosW�E\�waWer�is�Oesssssssssss.�>A>A>A>A>A>A1@1@1@1@1@1@ 7K7K7K7K7K7Keeeeee moYiQJ�air�mi
QoW�Ee�EOowiQJ�oYer�WKe�waWer�aW�aQ�eYeQ�maQQer�aQG�WKWKWKWKWKWKerererererereIeIeIeIeIeIororororororee�iW�is�sssss QoQoQoQoQoQoWWWWWW�������������������� �eIIic
cooOiQJ�s\sWem >A1@ &aQ�aOso�sa\�WKaW�WKe�WemperaWurrrrrreeeeee GiGiGiGiGiGiIIIIIIIIIIIIIIIIIIIerrrrrreeeeeQe ce EEEEEEeWeWeWeWeWeWweweweweweweeQeQeQeQeQeQ�waWer a
eQYiroQmeQW�Eecome Oess as�more�cooOiQJ�WaNes�pOpOpOpOpOpOOOOOaaacacacacacacacaccacacacacacaccacacccccccacacccacaccccacacacacaccaccacacccccaccaccacacccccacacacccccaccacaccccccaacaaaaaaaaaaaaaaa eeeee�e�eeeeeeeeee�ee�eeeeeeeee��e��e�e�e�e�e�e����e�e�e�e�ee�e��eee�e�e�e�ee�e�e�eeeeee�e�e�eeee�e�e�eeeee�eeeee�eeeeeeee�eeeeeeeeeeee������ WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKKKKKKKKKKeKeKeKeKeKeKeKeKeKeKKKKKKKeKeKeKKKKKKKeeKeKeKKKKKKKKeKKKKKeKKKeKKKKKKeKKKKeKKKKeKKKKKKeKKKKKKKKKKKKKeKKeKKeKKeeKK rererererrrererrrrrrrrrrrr E\�WKeKeKeKeKeKe�raWWWe�oI�cooOiQJ
aOso�JreaWO\�reGuceG.

10(a) �����>A1@
10(b)    $W��� &��WKermisWor�5� ������.

9oOWaJe�across�WKermisWor� ���� ��x������������������� ���.� 999999�>A>A>AAAA1@
&urreQW� ���.�������� ��.����$ >A1@

10(c) :KeQ�WKe�surrouQGiQJ�WemperaaWuWure iiQcQcrreases��WKWKee rerer sisisWs aQce�oI�WKe�WKermisWor�Grops�
IurWKer. >A1@ $ccorGiQJ�Wo�WKe poWeQWiaOaO GGiYiYiGiGere �ruOuOe�e WWWKeKe EEOoOower�uQiW�wiOO�KaYe�a�KiJKer�poWeQ
GiIIereQce�across�s iW��resuOWiQJ�iQ�a�KiJJKeKer�r cucurreQQW�W aQa GG aa KiKiJKer�speeG.� >A1@ �
$Oso�accepW�oYeraOO�resisWaQce Gecreaasesess WKWKerereEeE\�\�oYoYere aOO�curreQW�iQcreases.

10(d) :KeQ�EOower�is�aW�����9��WKerermimisWsWoro �Kasas�a�poWeQWiaO�GiIIereQce�oI����9�across.
5esisWaQce�oI�WKWKKerrmimisWorr�����5�5��5�55������� ��x����� ���
5� ��.��5��� ������
5� ������>AA1@1@��$cccocoorGrGiQiQJJ WoWo�JrapK��WKaW�occurs�aW��� & >A1@

10(e) $W�Ga\ wKw eQeQ�WemempeperaraWuWurere iis�KiJKer��resisWaQce�oI�WKe�WKermisWor�is�Oower.�7Ke�poWeQWia
GiIIereQce�acrcrososs�ss EOEOowowo erer uuQiQiW�W is�KiJKer��WKereE\�iQcreasiQJ�EOower�speeG.>A1@

$W�QiJKW��wKeQ�WeWempmpm ere aWure�is�Oower�aQG�IaOO�EeOow��� &��WKe�resisWaQce�oI�WKe�WKermisWor�
iQcreases�Ee\oQG ��������aQG�poWeQWiaO�GiIIereQce�across iW rises aEoYe����9 >A1@.�7Ke�poWe
GiIIereQce�across�WKe�EOower�uQiW IaOOs�EeOow�operaWiQJ YoOWaJe�oI�����9 >A1@��EOower�is�QoW�

Wi
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11(b) 7Ke�coiO roWaWes�iQ�a�cOocNwise�GirecWioQ�aEouW�iWs�axis>A1@ Ior�aEouW�a�maximum�oI���� .
$s�WKe�curreQW�is�QoW�reYerseG�aW�WKis�MuQcWure��WKe�coiO�coQWiQues�Wo�sWa\�iQ�WKe�YerWicaO�
posiWioQ.>A1@
11(c) 

&orrecW�sKape�oI�&ommuWaWor�aQG�ErusKes >A1@� circuiW��EaWWer\�aQG�swiWcK >A1@� eOecWricaO
coQQecWioQs �armaWure�OiQN�correcWO\�Wo commuWaWor��>A1@
11(d) 7Ke�spOiW�riQJ�commuWaWor�cKaQJes�WKe�GirecWioQ�oI�WKe�curreQW�eYer\�KaOI�a�reYoOuWioQ�
>A1@ $�secWioQ�oI�WKe�coiO�roWaWes�upwarGs�Gue�Wo�aQ�upwarG�Iorce�causeG�E\�WKe�maJQeWic�IieOG�
aQG�WKe�curreQW.��:KeQ�WKe�coiO�is�aW�WKe�YerWicaO�posiWioQ��WKe�curreQW�is�iQsWaQWaQeousO\�cuW�oII
as�WKe�spOiW�riQJ�commuWaWor�is�QoW�iQ�coQWacW�wiWK�WKe�carEoQ�ErusKes >A1@.�7Ke�momeQWum�
carries�WKe�coiO�pasW�WKe�YerWicaO�posiWioQ��WKe�spOiW�riQJ�commuWaWor�Qow�coQWacWs�WKe�carEoQ�
ErusKes�oQ�WKe�oWKer�siGe aQG reYerses�WKe�curreQW�GirecWioQ. >A1@ 8siQJ�WKe�)OemiQJ¶s�/eIW�
KaQG ruOe��WKere�wiOO�Ee�a�GowQwarG�Iorce�oQ�WKe�coiO�causiQJ�WKe�coiO�Wo�roWaWe�aEouW�iWs�axis�
coQWiQuousO\. >A1@

11 OR
(a 	 b)

>A1 ea@ � QaiO�maJQeWs�aQG�� compass�GirecWioQs
11(c) POace�a�QoQ�maJQeWi]eG�iroQ�IiOiQJs��iroQ�paper�cOips Qear�Wo�WKe�QaiO.�:KeQ�WKere�is�
aWWracWioQ��WKe�QaiO�is�sWiOO�maJQeWi]eG�>A1@ or�pOace�a�maJQeW�Qear�Wo�WKe�QaiO.�$QG�WesW�EoWK�
QorWK�aQG�souWK�poOes�WowarGs�WKe�QaiO.�,I�aQ\�oI�WKe�poOes�is�EeiQJ�repeOOeG��WKe�QaiO�is�
maJQeWiseG.
Do not accept using nails themselves to test each other. 
11(d) 

>A1 ea an arrow and line inside and outside@ 

11(e) 7Ke�QumEer�oI�maJQeWic�IieOG�OiQes�iQcreases�aQG�WKe�IieOG�OiQes�Eecomes�cOoser�Wo�oQe�
aQoWKer >A1@
11(f) 8siQJ�)OemiQJ¶s�/eIW�KaQG ruOe��WKe�GirecWioQ�oI�WKe�maJQeWic�IieOG��represeQWeG�E\�WKe�
iQGex�IiQJer��is�perpeQGicuOar�Wo�WKe�curreQW�IOow��represeQWeG�E\�WKe�miGGOe�IiQJer� >A1@��WKe�
Iorce�JeQeraWeG�as�represeQWeG�E\�WKe�WKumE�is�perpeQGicuOar�Wo�EoWK�WKe�GirecWioQ�oI�WKe�
maJQeWic�IieOG�aQG�WKe�curreQW.�>A1@

N N N 
S S 

S 

&orrecW�sKape�oI�&ommuWaWor�aQG�ErusKes >A1@� circuiW��EaWWer\�aQG�swswwwwwiWiWiWiWiWiWcKcKcKcKcKcK >A>A>A>A>A>A1@� eOecWricaO
coQQecWioQs �armaWure�OiQN�correcWO\�Wo commuWaWor� >A1@
11(d) 7Ke�spOiW�riQJ�commuWaWor�cKaQJes�WKe�GirecWioQ�oI�WKe ccccccururururururrererererereQWQWQWQWQWQW eeeeeeYYYYYeY r\ KKKKKKaOaOaOaOaOaOIIIII�I aaaaaa rererererereYYYYYoY OuWioQ
>A1@ $�secWioQ�oI�WKe�coiO�roWaWes�upwarGs�Gue�Wo�aQ�upwarG�Iororororororcececececececee cccccccccccauauauauauauseG�E\E\E\E\E\E\ WWWWWWKeKeKeKeKeKe mmmmmmaJQeWic�
aQG�WKe�curreQW.��:KeQ�WKe�coiO�is�aW�WKe�YerWicaO�posiWioQ� WKeKeKeKeKeKeKeKeKeeeKeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccurururuururururururrururururururururuuruuruuuururuuururururuuuururuururuuururuuruururuuuruuuuuururururururuuuuuururruuurururururuuuururuuuuruurrurruuururrrruruuuuuururururruuruururrrrrrrurrrrrrrrrerererererereererererererererererrrrerererererrereeereeeerererererrrrreerrrrrrerrrrrrrrrerrrrrrrerrrrrrrrrerrerereeereeeeeeeeeeeeeeeeeeQQQQQQWQWQWWWQQWQQQQQWQWWQQQWWQWQWQQWWWQWWQWW iiiiiis iQssWsWsWsWsWaaaaaaQWaQeousO\�cuW�
as�WKe�spOiW�riQJ�commuWaWor�is�QoW�iQ�coQWacW�wiWK�WKe�cacaaaaaaaaaaaaaarrErErErErErEErErErEErErErErErEErErErEEEEErEEEEEEErErEEErEEErErEEErErEErEErErEEErEErErEEEErErEEEErEEEEEEErEEEEEEErErEErEEEEErrEEErEErEErEEErrErEoooQoQoQoQoQoQoQoQoQoQoQoQoQoQoooQoQoQoQoQQoQoQoQoQQQQoQooQoQooQoQoQoQoQoQQoQoQoQQQQoQoQoQoQoQoQoQQoQoQQooQQoQoQoQQQQQQQoQoQoQQQQQoQQQQooQQQoQQQQoooQQQQQooQQoQooooQoQoQoQoQoQoQoQoQoooQoooQoooooQQQooooQQoQQoooQooQQoooo EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEErrururururururururururururururururururururuuuruurruuruururururuuuuruururuurururrurururrrururruruurururururrurururruururruruururrruurrrrrururururururuuurrrurururrrurrurruuruuuurrrruuuuuuuuuuuuuuuuuuuuuuuuuuruurusKsKsKsKsKsKsKsKsKsKKKsKKKssKsKsssKsKKKKKssKsKsKKKsKsKsKsKsKsssKKKKsKsssKsKsKKKsKssKsKsssKssKKssssKssKsKsssssssssKsssKsssKsssssssKssKssKsssssssssssssssKssssKKKKKsKKKsKKKKsKKKKKKsKKsKsKsKKKKKKKKsKKssKs eseseseseseseee >A1@@@@@@. 7K7K7K7K7K7Keeeeee mmmmmmomeQWum
carries�WKe�coiO�pasW�WKe�YerWicaO�posiWioQ��WKe�spOiW�riQJ�J�J�JJ�J�J cocococococococococococococococococococococccococoocococcococococococococococococcocococococcooocococcoccoocococococooococococooccococcocccoocoococccooooococoocoocoocoooocooocooococoooocoooooococoooocoooococccooocccooocococoococcoommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmuWuWuWuWuWuuWuuWuWWuWuWuWuWuWuuWuWuWuWWWuWuWuuWuWWuuWuuuWuWuWWuWWWuWuWuWuWuWWWuWuWuWuWuuWuuWWuWuWuWWuWuWuWuWWWuWuuuWWuWuWuWuWWuuuuWWWWWWuWuWuWWWuWuWuuuWuWuWuuWWuuuuuuWuWuuuuuWuuuuuWuuuuuuWaWaaWWaWaWaWaWaWaWaWaWWaWaWWWaWaWaWWaWaWWaWaWaWaWaWWaWaWaWaWaWWaWaWaaWaWWaWaWaWaWaWaWaWaWaWWaWaWaWaWaWaWaWaWaWaWaWaWWaWWaWaWaWaWaWaaaWWWWaaaaaaWaaWaaaWaaWaWaWaaaaWaaaaaaWaWaaaaaWaaaWaaaWaaaaaaaWaWWaWaaWWWWWWaWooooooooooooooorororooooooooorroroooooroooooooooroorooorooooooooooooooooooooooooooooooooooororoooooorororrorororrrooorrrorooo QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQowowoowowowowoooo ccccccoQoQoQoQoQoQWaWaWaWaWaWacWcWcWcWcWcWssssss WKWKWKWKWKWKe�carEoQ
ErusKes�oQ�WKe�oWKer�siGe aQG reYerses�WKe�curreQW�GirecccccccccccccccccccccWWWWWWiWiWiWiWiWWiWiWWWWWWiWiWiWWWWiWWWWWiiWWWWWWWWWWiWWiWiWWiWWWWWWiWiWiWWiiWioQoQoQooQoQooQoooQoQQoQQoQoQoQQoQoQoQooQoQoQoQoQoooQoQoQoQoQoQooQoQoQQQQoQoQooQoQoQQQoQooQoQoQQoQoQQoQoQooQQoQoQoQoQoQooQQoQQQQoQQoQQooooQoQoQQQoQQQQoQQoQQQoQoQoQoQoQQQQQoooQQoQoQQQQQQooooQQooQooooQooQQQQooQQQ... >>>>>>A>AA>A>A>A>A>A>>>AA>A>A>A>A>>>>>>A>>>>>>>>>A>A>A>>>>>>>>A>A>>>>>>A>A>>>>>>A>A>>A>>>AA>>>>A>AA>> 11@1 8s8s8s8s8s8siQQQQQQJJ�WKeeeeee )O)O)O)O)O)OeeeeeemiQJ¶s�/eIW
KaQG ruOe��WKere�wiOO�Ee�a�GowQwarG�Iorce�oQ�WKe�coiO�causiQJ�WKe�cooioioioioiO�WoWoWoWoWoWo�roWaWaWaWaWaWaWe�e�e�ee�e�aaEouW�iWs�axis
coQWiQuousO\. >A1@

11 OR
(a 	 b)

>A1 ea@ � QaiO�maJQeWs�aQG�� comppasasa ss GiGiG recWcWioioQsQ
11(c)c) POace�a�QoQ�maaJQJQeWeWi]i]eGe �irooQ�Q IiIiOiOiQJQJs��iroQ�paper�cOips Qear�Wo�WKe�QaiO.�:KeQ�WKere�is�
aWWracWioQ��WKe�QaiOO�is�sWWWiOiOO mam JQQeWeWi]i]eGeG�>>A1A1@@ or pOace�a�maJQeW�Qear�Wo�WKe�QaiO.�$QG�WesW�EoWK
QorWK�aQG�souWK�popoOeOess WowawarGrGss WKWKe�e QaQaQ iOO.�,I�aQ\�oI�WKe�poOes�is�EeiQJ�repeOOeG��WKe�QaiO�is�
maJQeWiseG.
Do not accepptt ususinini gg nanailss ththeme selves to test each other.
11(d)

>A1 ea an arrow and line inside and outs
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