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$Qswer�ALL TuesWioQs�oQ�WKe�2$6 paper�proYiGeG.

1 $�sWoQe�is�GroppeG�Irom�WKe�Wop�oI�a�EuiOGiQJ�Wo�WKe�JrouQG.�
:KicK�is�a�YecWor�TuaQWiW\"

A JraYiWaWioQaO�poWeQWiaO�eQerJ\�Wo�EriQJ�WKe�sWoQe�Wo�WKe�Wop�oI�WKe�EuiOGiQJ

B NiQeWic�eQerJ\�oI�WKe�sWoQe�as�iW�reacKes�WKe�JrouQG

C Wime�WaNeQ�Ior�WKe�sWoQe�Wo�reacK�WKe�JrouQG

D YeOociW\�oI�WKe�sWoQe�as�iW�reacKes�WKe�JrouQG

2 7Ke�GiaJram�EeOow�sKows�WKe�reaGiQJ�oI�a�micromeWer�screw�JauJe.

:KaW�is�WKe�correcW�reaGiQJ"

A �.�� mm B �.�� mm

C �.�� mm D �.�� mm

3 :KicK�oEMecW�Kas�WKe�JreaWesW iQerWia"

A a���NJ�mass�aW�resW
B a���NJ�mass�moYiQJ�aW�coQsWaQW�acceOeraWioQ
C a���NJ�mass�moYiQJ�aW�coQsWaQW�YeOociW\
D a����NJ�mass�aW�resW
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4 7Ke GiaJram� EeOow� sKows� a� simpOe� peQGuOum� osciOOaWiQJ� EeWweeQ� posiWioQs�X
aQG Z.

:KicK�seTueQce�sKouOG�Ee�WimeG�Wo�measure�WKe�perioG�oI�WKe�peQGuOum"

A XÆ Y B XÆ Z
C XÆ ZÆÆ Y D XÆ ZÆÆ X

5 7Ke� JrapK� sKows� WKe� GisWaQce�Wime� JrapK� oI� a� c\cOisW� wKo� c\cOeG� WowarGs� WKe�
eQG�oI�WKe�parN�aQG�EacN Wo�WKe�sWarWiQJ poiQW.

:KicK�sWaWemeQW�correcWO\�GescriEes� WKe�moWioQ�oI� WKe�c\cOisW� iQ� WKe�sWaWeG� Wime�
iQWerYaO"

A )rom���Wo���miQ��WKe�c\cOisW�is�moYiQJ�aW�uQiIorm acceOeraWioQ.

B )rom���Wo��.��miQ��WKe c\cOisW�is�moYiQJ�aW�uQiIorm speeG.

C )rom��.��Wo��.��miQ��WKe c\cOisW�is moYiQJ aW�QoQ�uQiIorm�speeG.

D )rom��.��Wo���miQ��WKe c\cOisW�is�moYiQJ�aW�uQiIorm�speeG.
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6 $� Iorce� is� appOieG� Wo� aQ� oEMecW� oQ� a� IricWioQOess� surIace.� ,W� proGuces� aQ�
acceOeraWioQ�oI��.��m�sð.�
:KaW�are�possiEOe�YaOues�Ior�WKe�appOieG�Iorce�aQG�Ior�WKe�mass�oI�WKe�oEMecW"

Iorce���1 mass���NJ

A �.�� �.�

B �.� �.�

C �.� �.�

D �.� �.�

7 $�uQiIorm�Eeam����cm�OoQJ�is�piYoWeG�aW�oQe�eQG.�7Ke�weiJKW�oI�WKe�Eeam�is�
��1�aQG�a�� 1�weiJKW�KaQJs���cm�Irom�WKe�piYoW.

$Q�upwarG�Iorce�U is�QeeGeG�Wo�Neep�WKe�Eeam�Kori]oQWaO.
:KaW�is�WKe�YaOue�oI�WKis�Iorce"

A � 1 B �.��1

C ��1 D ��1

��cm

���cm

U
piYoW
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8 ,Q�WKe�IiJure�sKowQ�EeOow��aQ�oEMecW�is�WiOWeG�sucK�WKaW�iW�is�aW�WKe�poiQW�oI�IaOOiQJ�
oYer.�:Kere�wouOG�Ee�WKe�OiNeO\�posiWioQ�oI�WKe�ceQWre�oI�JraYiW\�oI�WKe�oEMecW"

9 7Ke�GiaJrams EeOow sKow�WKe�cross�secWioQs oI�GiIIereQW�JOasses.�:KicK�JOass is�
WKe�mosW sWaEOe�wKeQ�IiOOeG�wiWK�waWer�Wo�WKe�Erim"�

               A                              B                             C                             D 

10 $�EuiOGer�carr\iQJ� IiYe EricNs�cOimEs�a� OaGGer.�EacK�EricN�weiJKs��� 1�aQG� WKe�
EuiOGer cOimEs�a�YerWicaO�GisWaQce�oI��.��m�iQ����s.�

:KaW�is�WKe�aYeraJe�power�useG�Wo�raise�WKe�EricNs"

A �.��: B ���:
C ����: D ������:
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11 7Ke�IoOOowiQJ�oEMecWs�aOO�Oose�KeaW.
:KicK�oEMecW�Ooses�aOO�oI�iWs�KeaW�E\�raGiaWioQ"

A aQ iroQ�EOocN�aW���� q& wiWK�EOacN�surIace��iQ�WKe�air
B a�sKiQ\�meWaO�oI�a�spacesKip�aW��� q&��iQ�space
C a�wooGeQ�EOocN�wiWK�wKiWe�surIaces�aW��� q&
D WKe�KeaWiQJ�eOemeQW�oI�a�NeWWOe�aW���� q&��iQ�waWer

12 :KicK�sWaWemeQW�aEouW�eYaporaWioQ�is�Wrue"

A EYaporaWioQ�causes�WKe�WemperaWure�oI�a�OiTuiG�Wo�Ee�KiJKer.
B EYaporaWioQ occurs�WKrouJKouW�WKe OiTuiG.
C EYaporaWioQ�WaNes�pOace�aW�aQ\�WemperaWure.
D EYaporaWioQ WaNes�pOace�E\�reOeasiQJ KeaW Wo WKe�surrouQGiQJs.

13 $Q�oEMecW�is�pOaceG�iQ�IroQW�oI�a�pOaQe�mirror�as�sKowQ�EeOow.

:KicK�GiaJram�sKows�WKe�correcW�mirror�imaJe�oI�WKe�oEMecW"

mirror

oEMecW

A B C D
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14 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 ��+]

15 7Ke�Gipper�iQ�a�rippOe�WaQN�YiEraWes�aW�a�IreTueQc\�oI���+]�aQG�Iorms�WKe�waYe�
paWWerQ� sKowQ� iQ� WKe� GiaJram�EeOow.� 7Ke� GisWaQce� EeWweeQ� WKe� Wwo� cresWs� as�
sKowQ�is���cm.

:KaW�is�WKe�speeG�oI�WKe�waYe"

A �.��cm�s B �.��cm�s

C ���cm�s D ���cm�s

GispOacemeQW ��m

Wime ��s

�

±���

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

��cm
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16 :KicK�is�aQ�appOicaWioQ�oI�microwaYes"

A useG�iQ JOoEaO�posiWioQiQJ�s\sWem��*P6� Wo�commuQicaWe�wiWK�saWeOOiWes
B useG�iQ�scaQQiQJ�oI�OuJJaJe
C useG�iQ�WreaWmeQW�oI�caQcer
D useG�iQ�79�remoWe�coQWroOOers

17 5aGio� waYes�� iQIra�reG� raGiaWioQ� aQG� uOWra�YioOeW� raGiaWioQ� are� aOO� parW� oI� WKe�
eOecWromaJQeWic�specWrum.

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

sKorWesW OoQJesW

A raGio�waYes iQIra�reG�raGiaWioQ uOWra�YioOeW�raGiaWioQ

B raGio�waYes uOWra�YioOeW�raGiaWioQ iQIra�reG�raGiaWioQ

C uOWra�YioOeW�raGiaWioQ iQIra�reG�raGiaWioQ raGio�waYes

D uOWra�YioOeW�raGiaWioQ raGio�waYes iQIra�reG�raGiaWioQ

18 7Ke� GiaJram� EeOow� sKows� a� GispOacemeQW�Wime� JrapK� oI� a� QoWe� proGuceG� E\�
sWrummiQJ�a�JuiWar�sWriQJ.�

,I� WKe�same�QoWe� is�proGuceG aJaiQ�EuW�aW�a� OouGer�YoOume��Kow�wiOO� WKe�waYe
cKaQJe"

A 7Ke�ampOiWuGe�oI�WKe�waYe�wouOG�Gecrease.
B 7Ke�ampOiWuGe�oI�WKe�waYe�wouOG�iQcrease.
C 7Ke�peaNs�oI�WKe�waYe wouOG�Ee�cOoser�Wo�oQe�aQoWKer.
D 7Ke�peaNs�oI�WKe�waYe wouOG�Ee�IurWKer�Irom�oQe�aQoWKer.

Wime���s

GispOacemeQW���m
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19 7Ke�curreQW�iQ�a�KaQG�Gr\er�is��� $.�,W�is�swiWcKeG�oQ�Ior�WKree miQuWes.�
+ow�mucK�cKarJe�IOows�WKrouJK�WKe�KaQG�Gr\er"

A �.�����& B ��&
C ���& D �����&

20 $�Gr\�ceOO�oI�e.m.I. �.��9�Kas�a�wire�coQQecWeG�Wo�iWs�WermiQaOs.�
,I� �� &� oI� cKarJe� passes� WKrouJK� WKe� circuiW�� wKaW� is WKe� amouQW� oI� cKemicaO�
eQerJ\�WraQsIormeG�iQWo�eOecWricaO�eQerJ\"�

A �.��- B �.� -
C �� - D ���-

- END OF PAPER - 
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SECTION A (45 marks)
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

1 $�YerWicaO�uQiIorm�c\OiQGer�coQWaiQs�some�mercur\��as�sKowQ�EeOow.

7Ke�cross�secWioQaO�area�oI�WKe�c\OiQGer�is��.��cm�.�
7Ke�YerWicaO�OeQJWK�oI�WKe�OiTuiG�is���cm.
7Ke�GeQsiW\�oI�WKe�mercur\�is���.� J�cm�.

(a) &aOcuOaWe WKe�mass�oI�WKe�mercur\�iQ�WKe�c\OiQGer.

mass� �««««««««J >�@�

(b) 'eWermiQe� WKe�weiJKW�oI�mercur\ iQ� WKe�c\OiQGer. ��/eW� WKe JraYiWaWioQaO�
IieOG�sWreQJWK�Ee����1�NJ.��

weiJKW  ««««««««1 >�@�

(c) &aOcuOaWe WKe� pressure� exerWeG� E\ WKe mercur\� oQ� WKe� Ease� oI� WKe�
c\OiQGer.

pressure  ««««««««1�cm� >�@

Ease�area�
 �.��cm�

GeQsiW\�oI�mercur\�
 ��.��J�cm�

OeQJWK�
 ��cm

13



3 

�����������������������������������������������
�����������������������������������������������������E�1�P5E/,0���������������������������������[Turn Over

2 $�seW�oI�WraIIic�OiJKWs�KaQJs�Irom�WKe�eQG�oI�a�meWaO�caEOe.�$�Kori]oQWaO�cKaiQ�
puOOs� WKe� WraIIic� OiJKWs� Wo� WKe� riJKW� so� WKaW� WKe\� are� aEoYe� WKe�miGGOe� oI� WKe�
roaG.�7Ke�GiaJram�EeOow�sKows�WKe�meWaO�caEOe�iQcOiQeG�Wo�WKe�YerWicaO.

7Ke� weiJKW oI� WKe� WraIIic� OiJKWs� is� ���� 1� aQG� WKe� WeQsioQ� iQ� WKe� Kori]oQWaO�
cKaiQ�is�����1.�

8se�a�scaOe�GiaJram�Wo�GeWermiQe�WKe�si]e�oI�WKe�resuOWaQW Iorce oI�WKe�weiJKW�
aQG� WKe� WeQsioQ� iQ� WKe�cKaiQ.�6WaWe WKe�scaOe�useG� Ior� WKe�GiaJram�aQG� WKe�
GirecWioQ�oI�WKe�resuOWaQW Iorce Irom�WKe�weiJKW�oI�WKe�WraIIic�OiJKWs.

scaOe� ���cm�represeQWs�««««««««1�

resuOWaQW�Iorce  ««««««««1�

GirecWioQ�Irom�weiJKW�oI�WraIIic�OiJKWs� �««««««««««««««...�

«««««««««««««««««««««««««««««««.. >�@

Kori]oQWaO�cKaiQ

meWaO�caEOe

WraIIic�OiJKWs
weiJKW� �����1

��� 1
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3 $QQie�YisiWeG a waWer�WKemeG�parN.�6Ke IouQG�Wwo�GiIIereQW�sOiGiQJ�cKuWes�
A aQG B��iQ�a�swimmiQJ�pooO��wKicK�are�EoWK���m�KiJK.�6Ke�Kas�a�mass�oI����
NJ.� 7Ke� JraYiWaWioQaO� IieOG� sWreQJWK� is� ��� 1�NJ. $ssume� EoWK� sOiGes� are�
IricWioQOess.

(a) $QQie�pOa\s�iQ�cKuWe�A.
&aOcuOaWe�WKe�JaiQ�iQ�JraYiWaWioQaO�poWeQWiaO�eQerJ\�as�sKe�cOimEs�Wo�WKe�
Wop�oI�WKe�cKuWe.

JraYiWaWioQaO�poWeQWiaO�eQerJ\  ««««««««- >�@�

(b) &aOcuOaWe�WKe�maximum�speeG�oI�$QQie�as�sKe�sOiGes�Wo�WKe�EoWWom�oI�
cKuWe�A.�

speeG  ««««««««m�s >�@

(c) $QQie� WKiQNs� WKaW� cKuWe�B wiOO� Ee�more� exciWiQJ� WKaQ� cKuWe�A as� WKe�
maximum� speeG� oI� cKuWe�B sKouOG� Ee� IasWer� WKaQ� cKuWe�A siQce� WKe�
sOiGe is�³sWeeper´.

'o�\ou�aJree�wiWK�Ker"�ExpOaiQ.

«««««««««««««««««««««««««««««.........�

«««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««.. >�@

cKuWe�A cKuWe B

Wop

D

Wop

EoWWom

��m��m

EoWWom
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4 $�sWuGeQW�sOowO\�KeaWs�a�sampOe�oI�soOiG�wax�iQ�a�WesW�WuEe.
7Ke�JrapK sKows�Kow�WKe�WemperaWure�oI�WKe�wax�Yaries�wiWK�Wime�t.�

(a) 6WaWe�WKe�meOWiQJ�poiQW�oI�WKe�wax.

meOWiQJ�poiQW� �««««««««q& >�@

(b) 7KermaO�eQerJ\�passes�iQWo�WKe�wax�WKrouJKouW�WKe�experimeQW.

(i) 'escriEe�wKaW� eIIecW� WKis� eQerJ\� Kas� oQ� WKe NiQeWic� eQerJ\� aQG�
WKe�poWeQWiaO�eQerJ\�oI� WKe wax�parWicOes�EeWweeQ WKe� Wime t  ���
aQG t  ���miQ.

««««««««««««««««««««««««««««...�

««««««««««««««««««««««««««««...�

««««««««««««««««««««««««««««...�

««««««««««««««««««««««««««««... >�@

t ��miQ

��

��

��

��

��

��
� � � � � ��

WemperaWure � q&
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Irom ��� 1�weiJKW

B1
B1

B1

B1
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ݒ = ඨ1800 × 2
45

ݒ = ݏ/8.94݉
A1

(c) ,�Go�QoW�aJree�wiWK�Ker�Eecause�WKe�height of both slides are the 
same.�
%aseG�oQ�WKe�coQserYaWioQ�oI�eQerJ\��WKe�amouQW�oI�gravitational 
potential energy being converted to kinetic energy is the same.
+eQce�WKere�wouOG�Ee�Qo�GiIIereQce�iQ�WKe�speeG.

B1

B1 

4(a) �� o& B1

(b)(i) 7Ke�WKermaO�eQerJ\�is converted into the kinetic energy (or 
cause the particles to vibrate faster) oI�WKe�parWicOes�aQG�KeQce�
WKe�kinetic energy increases.�
+oweYer��WKe�potential energy remains constant as�WKere�is�Qo
cKaQJe�iQ�sWaWe�oI�WKe�suEsWaQce.

�0arNs�QoW�awarGeG�iI�sWuGeQW�meQWioQ�cKaQJe�oI�sWaWe�as�suEsWaQce�

MusW�reacK�meOWiQJ�poiQW�

B1

B1

(ii) 0oWioQ��,QsWeaG�oI�vibrating about its fixed position��WKe�parWicOes�
caQ�Qow�move freely and randomly �or�parWicOes�sOiGe�across�oQe�

aQoWKer�.

$rraQJemeQW��7Ke�parWicOes�are�no longer arranged in a regular 
pattern (orderly manner) aOWKouJK�WKe�parWicOes�are�sWiOO�cOoseO\�
pacNeG.

B1

B1

5(a)
(i)

sin ܿ =
1

1.45
c  ���.�o

C1

A1
(ii) 6iQce�WKe�OiJKW�ra\�is�travelling from an optically denser medium 

to an optically less dense medium��

aQG WKe�angle of incidence is greater than the critical angle��WKe�
OiJKW�ra\�uQGerJoes�total internal reflection aQG�WKereIore�GiG�QoW�

emerJe�iQWo�WKe�air.

�$Q\���poiQW�oQ�WraYeOiQJ�aQG�criWicaO�aQJOe�JiYe���m�

B1

B1

(iii) sin ݔ
sin 15 = 1.45

x  ���.�o��

C1
A1 

4(a) �� o& B1

(b)(i) 7Ke�WKermaO�eQerJ\�is converted into the kinetic energy (o(o(or 
cause the particles to vibrate faster) oI�WKe�parWicOes aaQGQGQG KKKeQeQeQcecece�
WKe�kinetic energy increases.
+oweYer��WKe�potential energy remains constannntttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt asasassssssssasssasassasaasasssasaaasasssasssaasaaaaa WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKeKKKKKKKKKKKKKKKKKKKKKKKKeKeeKeeKKKKKKerrre�is�QoQQo

cKaQJe�iQ�sWaWe�oI�WKe�suEsWaQce.

�0arNs�QoW�awarGeG�iI�sWuGeQW�meQWioQ�cKaQaQQQQQQQQQQQQQQQQQQQQQQJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeeJeJeJeJeJeJeJeJeJeeJeeJJeJeJJeJJJJeJeJeJeJeJJeJeJeJeJeJeJJJJJJeJJeJJJeJeJJJeJeeeeJeJeJeJeJJJeJJeJeeeeeJeJJeeJJJeeeJeJeJeJJeeJJeeJJeeeJeeeeeeeJeeeeeeJeeJeeeeeeeeeeeeeeeee oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooIIIIIIIIIIIII�IIIIIIIIIIIIIIIIIIII�IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII�IIII�IIIII�IIIII sWsWsWssWsWsWsWsWsWsWsWsWsWsWsWsWsWsWWWsWsWsWsWsWsWsssWsWsWsWsWsWsWsWsWssWssWsWsWsWsWssWsWssWsWssWsWsWsssWssWsWsWssWsWsWWsWsWsWssssssWsssWssssWsWWsWssWsWsssssWsWsWWsWsWssWsssWssWssWWsWssssWssWsWsWsWsWsWWsWWsWsWsWsWWWsWsWWWWWsWsWsWsWWWssssssssssssssss aaaWaaWaaWaWWaWaWaWaaaaaaaaaWaWaaaaaaaaaaaaaaaaaaaaaaaaWaWaWaaaWaWaWaWaWaWaWaWaWaWaWaWaWa eeeeeeeee�eeeeeeee asasas sssuEuu sWaQaQaQcecece�

MusW�reacK�meOWiQJ�poiQW�

B1

B1

(ii) 0oWioQ��,QsWeaG�oI�vibrating about its fixed position��WKWKKe��ppparWicOes�
caQ�Qow move freely and randomly �or�parWicOes�sOiGe�across�oQe�

aQoWKer�.

$rraQJemeQW��7Ke�parWicOes�are�no longer arranged in a regular 
pattern (orderly manner) aOWKKouJK�WKe�parWicOes�are�sWiOO�cOoseO\�
pacNeG.

B1

B1

5(a)
(i)

sin ܿ =
1

1.45
c  ���.�o

C1

A1
(ii) 6iQce�WKe�OiJKW�ra\�is�travelling from an optically denser medium 

to an optically less dense medium�

aQG WKe angle of incidence is greater than the critical angle WKe

B1

B1
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(b)(i)

��m�Ior�WKe�OiJKW�ra\�passiQJ�WKrouJK�WKe�miGGOe�oI�WKe�OeQs

��m�Ior�WKe�oWKer�Wwo�OiJKW�ra\s�Wo�Eecome�paraOOeO

B1
B1

(ii) 7Ke�speeG�oI�OiJKW�iQcreases. �'o�QoW�awarG�marNs�iI�sWuGeQW�sa\�

speeG�iQcreases�as�iWs�uQcOear�

B1

6(a) ݁ܿ݊ܽݐݏ݅ܦ =
4.86 × 330

2
���������������� �����m�

C1
A1

(b) $s�WKe�sireQ�vibrates��iW�causes�WKe�surrouQGiQJ�air�parWicOes�Wo�
vibrate in the direction parallel to the direction of wave travel�
proGuciQJ�a�longitudinal wave.�2r��

$s�WKe�sireQ�vibrates��iW�displaces WKe�surrouQGiQJ�air particles�
causiQJ�WKem�Wo�YiEraWe�as�weOO.

7Ke�souQG�waYe�is�propaJaWeG�WKrouJK�WKe�air�WKrouJK�a�series�oI�

compressions and rarefactions EeIore�iW�reacKes�WKe�OarJe�

EuiOGiQJ.

B1

B1

B1

7(a)
(i)

����:� �����9�î�,

,� ��.����$

C1
A1

F1 F2

��m�Ior�WKe�OiJKW�ra\�passiQJ�WKrouJK�WKe�miGGOe oooooooooooooooooooooooooooooooooooooooooooooooooIIIIIIIIIIIIIIIIIIIIIII�IIIIII�I�IIIII�IIIIIIIIIIIIIII�IIIII WKWKWKWKWKWKWKWKWKWKWKWKWKWKWKWKKWKWKWKWKWWKWKWKWWKWWKWKWKKWKWKWKKWKWKKWKWKKKWKKKWKWKWKWKWKWKKWKWKKWKKKWKKKKKKWWKWKWWWWWWWWWWWKWWKWKWWWWKWWKKWWKeeeeeeee�ee�eeeeeeeeeeeeeeeee�e�e�eeeeeeeeee�eeeeeeeeeee�eeeeee OeOeOeOeOeOeOeOeeOeOeOeeOeOeOeOeOeOeeOeOeOeOeOeOeOOOO QsQQQQQ

��m�Ior�WKe�oWKer�Wwo�OiJKW�ra\s�Wo�Eecome pppppppppppppppppppppppppppppppppppppppppppppppppppararaaarararararararrararaarrararaaraarararararararararaararararaarararaararaaaaaaaraarararaaarrarraOaaOaOaOaOaaOaOaOaOaOaOaOaaOaOaOaOaOaOaOaOaOaOaOaOaOaaaaOaOaOaOaOaOaOaOaOaaOaaOaaaOaaaOaaOaaaaOaOaaaaOaaOaaaOOOaOOaOOOaaaa OeOOeOeOOeOeOeOeOeOeeeOeeOeOeOeOeOeeOeOeOeOeOeeeOeeOeOeeeOeOeOeeOeOeeOeOeeOeeeOeOeeOeOeOeOOOOeOeOOeOeeeeeeeeeOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

B1
B1

(ii) 7Ke�speeG�oI�OiJKW�iQcreases. �'o�QoW�awarG�marNNNNNNNNNNNNNNNNNNNss�iI�sWuGeQW�sa\�

speeG�iQcreases�as�iWs�uQcOear�

B1

6(a) ݁ܿ݊ܽݐݏ݅ܦ =
4.86 × 330

2
���������������� �����m�

C1
A1

(b) $s�WKe�sireQ�vibrates��iW�cauauseses�WKWKe�e susurrr ououQGiQJ�air�parWicOes�Wo�
vibrate in the direction ppararalallelel toto tthe ddirection of wave travel�
proGuciQJ�a�lolongngiituddininalal wwavavee. 2r �r

$s�WKeK ssirireQeQ�vivibrbratateses��iW�displaces WKe�surrouQGiQJ�air particles�
caussiQiQJJ WKWKemem WWo�YiEraWe�as�weOO.

7Ke�souQG�waYe�is�propaJaWeG�WKrouJK�WKe�air�WKrouJK�a�series�oI�

B1

B1

B1

F1 F2
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(ii) $�Iuse�melts wKeQ�WKe�curreQW�across�iW�is�JreaWer�WKaQ�WKe Iuse�

raWiQJ.�7Kis�cause�WKe�circuit to be open aQG�prevents excessive 
current Irom�IOowiQJ�Wo�WKe�eOecWricaO�appOiaQce.�
$���$�Iuse�wouOG�Ee�suiWaEOe�Ior�WKe�NeWWOe. �E&)�

B1

B1
(b)
(i)

�.��N:K� �P�î����K

P� ��.�����N:��P� ���.��:

C1
A1

(ii) ��.�� �$ccepW��.���� B1

8
(a)(i)

1orWK B1

(a)(ii) 7Ke�eOecWromaJQeW�aWWracWs�WKe�iroQ�EaOO�aQG�WKe�iron ball becomes 
an induced magnet.��accepW�maJQeWi]eG�
7Ke�iroQ�EaOO�behaves like a magnet aQG�KeQce�iW�is�aEOe�Wo�aWWracW�
WKe�sWeeO�paper�cOip�as�steel is a magnetic material.��accepW�GouEOe�
iQGucWioQ�

B1
B1

(b) 7Ke�iroQ�EaOO�wouOG�drop off Irom�WKe�eOecWromaJQeW�as�iW�is�a�soft 
magnetic material
7Ke�sWeeO�paper�cOip�wouOG�remain attach Wo�WKe�iroQ�EaOO as�its a 
hard magnetic material.�
2r

7Ke�paper�cOip�wiOO�sWiOO�aWWracW�WKe�iroQ�EaOO�as�iW�is�a�hard magnetic 
material.
aQG�WKe�iroQ�EaOO�wiOO�coQWiQue�Wo�aWWracW�WKe�iroQ�core�Eecause�oI�

induced magnetism.�

B1

B1

B1

B1

Section C: Free Response Answer [30] 

Qn Ans Marks
9
(a)(i)

���m�s� B1

(a)(ii) B1
Air resistance 

(a)(i)
(a)(ii) 7Ke�eOecWromaJQeW�aWWracWs�WKe�iroQ�EaOO�aQG�WKe�iron ball beeccomemes s

an induced magnet.��accepW�maJQeWi]eG�
7Ke�iroQ�EaOO behaves like a magnet aQG�KeQce�iW�iss�aEaEOeOe�Woo�aWWrracacW�W
WKe�sWeeO�paper�cOip�as�steel is a magnetic materialalalalalaaaaaaaaaaaaaa .��a�a�a�a�a�a�aaa�a�a�a�aa�a�aaaaa�aa�aaa�aaaaaaaaaaaaaaaa�a�aaa�aaaaaaaaaccccccccccccccccccccccccccc epW�GouEOe�

iQGucWioQ�

B1
B1

(b) 7Ke�iroQ�EaOO�wouOG�drop off Irom�WKe�eOecWromaJQeW�as�iW�is�a sooftft 
magnetic material
7Ke�sWeeO�paper�cOip�wouOG�remain attach Wo WWKeKe�iroQ�EaOO as�its a 
hard magnetic material.
2r

7Ke�paper�cOip�wiOO�sWiOO�aWWrracacW�W WKWKe�e iriroQo EEaOaOO�O as�iW�is�a�hard magnetic 
material.
aQG�WKe�iriroQoQ EEaOaOO�wiOOO ccoQoQWiWiQuQuee WoW �aWWracW�WKe�iroQ�core�Eecause�oI�

induced magngnetetisismm..

B1

B1

B1

B1

Section C: Free e ReResponse Answer [30] 

Qn Ans Mar
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�m�awarGeG�Ior�KiJKOiJKWiQJ�eacK�Iorce. �$ccepW�JraYiWaWioQaO�puOO�

(b)(i) ���s B1

(b)(ii) 7Ke acceOeraWioQ�is�zero.���Qo�acceOeraWioQ B1

(b)(iii) 7Ke air resistance is equal to the weight oI�WKe�sN\GiYer.
7Ke resultant force acting on the skydiver would be zero��KeQce�
EaseG�oQ�1ewWoQ¶s� IirsW Oaw�� WKe� acceOeraWioQ�wouOG� aOso� Ee� ]ero��

WKereIore�WKe�sN\GiYer�wouOG�Ee�WraYeOOiQJ�aW�coQsWaQW�speeG.

B1
B1

9(c) 7Ke�WoWaO�GisWaQce�WraYeOOeG� �$rea�uQGer�WKe�JrapK

 ���î���

 �����m�

C1
A1

(ii) 7Ke�sN\GiYer�is�WraYeOiQJ�aW�decreasing deceleration Irom�t  ����Wo�

t  ���.��aQG

iW�WraYeOs�aW�constant speed Irom�t  ���.��Wo�t  ����s.

B1

B1 

10(a)
(i)

Chemical potential energy oI�WKe�coaO�Æ WKermaO eQerJ\ oI�KoW�Jases

Æinternal eQerJ\�oI�WKe�waWer parWicOes
B1
B1

(ii) $s� WKe�KoW�air�KeaWs�up� WKe�pipes�� the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously.�

,W� coOOiGes�wiWK� iWs� QeiJKEouriQJ� parWicOes� aQG� causes� them to vibrate 
more vigorously as well, passing the kinetic energy to them.

7Kis�coQWiQues�uQWiO�aOO�WKe�KeaW�is�WraQsIerreG�WKrouJK�WKe�pipes.

B1

B1

(iii) 6Weam�is�less dense than cold water and hence it would rise.
7KereIore��mosW�oI�WKe�steam would rise and escape from the top WKus�

reGuciQJ�WKe�eIIicieQc\�oI�WKe�EoiOer.

B1
B1

(b) ,W�is�a�reJioQ�wKere�an electric charge experiences a force. B1

Weight 

(b)(iii) 7Ke air resistance is equal to the weight oI�WKe�sN\GiYer.
7Ke resultant force acting on the skydiver would be zeroroo��� KeKeKeQcQ e�

EaseG oQ 1ewWoQ¶s IirsW Oaw�� WKe� acceOeraWioQ�wouOG� aOsooo EEEe� ]e]e]erro��

WKereIore�WKe�sN\GiYer�wouOG�Ee�WraYeOOiQJ�aW�coQsWaQW ssspepepeeGeGeG.

B1
B1

9(c) 7Ke�WoWaO�GisWaQce�WraYeOOeG� �$rea�uQGer�WKKeeeeeeeeeeeeeeeee JrJrJrJrJrrJrJrJrrJrJrJrJrJrJrJrrJrJrJrJrJrJrJrJrJJJrJrJrJrJrJrJJrJJrJrJJJJrJrJrJrJJJJrJrJJrJrJrJrJJJJrJrJrJrJrJrJJJrJrJrJJrJrJrJrJrJJJJJJrJJJJrJrJrJrJJrrJJrJJrJJJrJrJJJrrrJJJrJJJrJrrJrJrrJrrrrrJJJJJ apapapaaaaaaappapapapapapapapapapapaapapappapapapapapaapaaapapapapapaaapapapappppapppapapaaaappapapapaapaaapppapaaaapapapapapapapapapaaaaappappapapapapapapaapaapapapaaapaaaapappppapapapaaapapapaappapapaaappppaapappaapaaapappppapapapappaaaappapppaapapapaappaaaaaappapappapapppKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

 ���î ��

 �����m�

C1
A1

(ii) 7Ke�sN\GiYer�is�WraYeOiQJ�aW�decreasing deceleration IIIromomom�t  ����Wo�

t  ���.��aQG

iW WraYeOs aW�constant speed Irom�t  ���.� Wo t  ���� s.

B1

B1 

10(a)
(i)

Chemical potential energy oI�WKe�coaO�Æ WKermaO eQerJ\ oI�KoW�Jases

Æinternal eQerJ\�oI�WKe�waWer parWicOes
B1
B1

(ii) $s� WKe�KoW�air�KeaWs�up� WKe�pipes�� the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously.�

,W� coOOiGes�wiWK� iWs� QeiJKEouriQJ� parWicOes� aQG� causes� them to vibrate 
more vigorously as well, passing the kinetic energy to them.

B1

B1
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(i)

(ii)

�m�Ior�WKe�GirecWioQ�oI�WKe�arrows�wiWK�sWraiJKW�OiQes
B1

(iii) 7Ke�GusW�Eecomes�negatively charged.

$s�unlike charges attract��iW�wouOG�Ee�attracted to the positively 
charged plate.�

B1

B1

11(a)
(i)

P B1

(ii) P aQG Q B1

(b)(i) 1
16 +

1
16 =

1
ܴ

1
ܴ =

1
8 , ܴ = 8π

7oWaO�resisWaQce� ������� ����N�

�m�Ior�correcW�suEsWiWuWioQ�Ior�paraOOeO�resisWors.

C1
A1

(b)(ii) ���N�� �������

ܫ =
8ܸ

14000π
,� ��.�������$

C1
A1

(c)(i) ,W�is�acWiQJ�upwards. B1

(ii) 7Ke�wire�wouOG�moYe downwards. B1

(iii) ,Qcrease�WKe�QumEer�oI�EaWWeries

8se�a�sWroQJer�maJQeW

7KicNer�wire

B1
B1

(iii) 7Ke�GusW�Eecomes�negatively charged.

$s�unlike charges attract��iW�wouOG�Ee�attracted to the pososositii ivvvelelelyy 
charged plate.

B1

B1

11(a)
(i)

P B1

(ii) P aQG Q B1

(b)(i) 1
16 +

1
16 =

1
ܴ

1
ܴ =

1
8 , ܴ = 8π

7oWaO resisWaQce� ��� �� �� N�

�m�Ior�correcW�suEsWiWuWioQ�Ior�paraOOeO�resisWors.

C1
A1

(b)(ii) �� N�� �������

ܫ =
8ܸ

14000π
,  ��.������ $

C1
A1

(c)(i) ,W�is�acWiQJ�upwards. B1
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7Kis�GocumeQW coQsisWs�oI�19 priQWeG�paJes�iQcOuGiQJ�WKis�coYer�paJe.
[Turn Over

BEDO. SOUTH SECONDARY SCHOOL 
PRELIMINARY EXAMINATION 2018 4EXP 

&$1','$7E
1$0E

&/$66 5E*,67E5
180%E5

SCIENCE (BIOLOGY, CHEMISTRY)
Paper����%ioOoJ\��&KemisWr\�

&aQGiGaWes�aQswer�oQ�WKe�206.
1o�$GGiWioQaO�0aWeriaOs�are�reTuireG

5078/01
6 August 2018

1 hour 

READ THESE INSTRUCTIONS FIRST

:riWe�\our�cOass��iQGex�QumEer�aQG�Qame�oQ�WKe�worN�\ou�KaQG�iQ.
:riWe�iQ�GarN�EOue�or�EOacN�iQN�oQ�EoWK�siGes�oI�WKe�paper.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

7Kere�are�forty TuesWioQs�iQ�WKis�paper.�$Qswer�aOO�TuesWioQs.�
)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�aQswers�$��%��&��aQG�'.
&Koose�WKe�oQe�\ou�coQsiGer�Wo�Ee�correcW�aQG�recorG�\our�cKoice�iQ�soIW�peQciO�oQ�WKe�206.�

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.

$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe���.�

$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�

6eWWer��0s.�&\QWKia�&KoQJ�aQG�0s.�'eQise�:oQJ�
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[Turn Over

1 7Ke�GiaJram�sKows�some�OaEoraWor\�apparaWus.�

:KicK�apparaWus�are�QeeGeG�Wo�proGuce�aQG�coOOecW�pure�waWer�Irom�seawaWer"

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

2 :KicK� suEsWaQce�� A Wo� D uQGerJoes� cKaQJes� iQ� pK\sicaO� sWaWes� Irom� room�
WemperaWure�Wo��o&"

Melting point/oC Boiling point / oC 
A ��� ��
B ��� ��
C �� ���
D ���� ����

3 :KicK�sWaWemeQWs�are�Wrue�aEouW�compouQGs"

�� 7Ke\�caQ�Ee�maGe�Irom�aQoWKer�compouQG.
�� 7Ke\�caQ�Ee�maGe�Irom�meWaOs�aOoQe.
�� 7Ke\�caQ�Ee�maGe�Irom�QoQ�meWaOs�aOoQe.
�� 7Ke\�caQ�Ee�maGe�Irom�a�meWaO�aQG�a�QoQ�meWaO.

A �����aQG�� B �����aQG��
C �����aQG�� D �����aQG��
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[Turn Over

4 $� suJar� mixWure� was� compareG� wiWK� Iour� GiIIereQW� simpOe� suJars� usiQJ�
cKromaWoJrapK\.� 7Ke� resuOWs� are� sKowQ� iQ� WKe� GiaJram� EeOow.� :KaW� W\pes� oI�
suJars�Goes�WKe�mixWure�coQWaiQ"

A suJar���aQG�� B suJar���aQG��
C suJar���aQG�� D suJar���aQG��

5 :KicK�compouQG�coQWaiQs�WKree�aWoms"

A +�2� B +&l
C &a62� D 12

6 :KicK� oI� WKe� IoOOowiQJ� compouQGs� Kas� WKe� KiJKesW� perceQWaJe� oI� QiWroJeQ� E\�
mass"�

A 1+�12� B �1+���&2�� �
C &2�1+��� D 1+�&l

7 $�sWuGeQW�GissoOYeG���.�J�oI�poWassium�cKOoriGe��K&O��iQ�����cm� oI�waWer.�:KaW�is�
WKe�coQceQWraWioQ�oI�WKe�resuOWiQJ�poWassium�cKOoriGe�soOuWioQ�iQ�moO�Gm�"�

A �.����moO�Gm�

B �.���moO�Gm�

C �.���moO�Gm�

D �.��moO�Gm�

sugar mixture sugar 1     sugar 2        sugar 3      sugar 4
�����
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8 7Ke� JrapK� EeOow� sKows� WKe� coOour� raQJes� oI� WKe� aciG�Ease� iQGicaWors� meWK\O�
oraQJe��EromoWK\moO�aQG�pKeQoOpKWKaOeiQ.

$� soOuWioQ�� wKeQ� pOaceG� iQ� WKe� WKree� iQGicaWors� separaWeO\�� is� \eOOow� iQ� meWK\O�
oraQJe��\eOOow�iQ�EromoWK\moO�aQG�coOourOess�iQ�pKeQoOpKWKaOeiQ.�:KaW�is�WKe�p+�
raQJe�oI�WKe�soOuWioQ"

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

9 :KicK�oI� WKe� IoOOowiQJ�eOemeQWs�EurQs� iQ�air� Wo�proGuce�a� suEsWaQce�wKicK�caQ�
reacW�wiWK�EoWK�K\GrocKOoric�aciG�aQG�soGium�K\GroxiGe"

A OeaG B K\GroJeQ
C iroQ D pKospKorous�

10 :KicK�oI�WKe�IoOOowiQJ�reaJeQWs�cannot Ee�useG�Wo�GiIIereQWiaWe�soGium�K\GroxiGe�
soOuWioQ�Irom�soGium�cKOoriGe�soOuWioQ"

A $Tueous�iroQ�,,,��QiWraWe�
B $Tueous�copper�,,��QiWraWe�
C $Tueous�OiWKium�QiWraWe�
D $Tueous�ammoQium�QiWraWe
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11 6eparaWe�sampOes�oI�K\GroJeQ�peroxiGe�are�aGGeG�Wo�aTueous�poWassium�ioGiGe�
aQG�Wo�aciGiIieG�poWassium�maQJaQaWe�9,,�.��,W�is�NQowQ�WKaW�K\GroJeQ�peroxiGe�is�
EoWK�aQ�oxiGisiQJ�aJeQW�aQG�a�reGuciQJ�aJeQW.

:KaW�coOour�cKaQJes�are�seeQ"

aTueous�poWassium�ioGiGe aciGiIieG�poWassium�maQJaQaWe�9,,��
A coOourOess�Wo ErowQ purpOe�Wo�coOourOess

B ErowQ�Wo�coOourOess purpOe�Wo�coOourOess

C coOourOess�Wo�ErowQ oraQJe�Wo�JreeQ

D ErowQ�Wo�coOourOess oraQJe�Wo�JreeQ

12 X� Y aQG Z are�eOemeQWs�iQ�WKe�same�perioG�oI�WKe�PerioGic�7aEOe.

X Iorms�aQ�aciGic�oxiGe��Y Iorms�a�Easic�oxiGe�aQG�Z Iorms�aQ�ampKoWeric�oxiGe.

,I X� Y aQG Z are� pOaceG� iQ� iQcreasiQJ� orGer� oI� aWomic� QumEer� �OowesW� aWomic� QumEer�
IirsW���wKicK�orGer�is�correcW"

A X� Y� Z B Y� Z� X
C Y� X� Z D X� Z� Y

13 5uEiGium�is� iQ� WKe�same�Jroup�as�soGium�iQ� WKe�PerioGic�7aEOe.�:KaW� is�a� OiNeO\�
properW\�oI�ruEiGium"

A ,W�reacWs�wiWK�waWer�Wo�Iorm�K\GroJeQ�Jas.
B ,W�caQQoW�Ee�cuW�E\�NQiIe.
C ,W�reacWs�wiWK�cKOoriQe�Jas�Wo�Iorm�a�saOW�wiWK�WKe�IormuOa�5E&l�.�
D ,W�Goes�QoW�coQGucW�eOecWriciW\�iQ�WKe�moOWeQ�sWaWe.
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14 :KicK�oI�WKe�IoOOowiQJ�experimeQW�wiOO�KaYe�WKe�IasWesW�speeG�oI�reacWioQ"

15 7Ke� eOemeQW� cKromium� proGuces� K\GroJeQ� Irom� GiOuWe� K\GrocKOoric� aciG� EuW� iW�
Goes� QoW� reacW�wiWK� coOG�waWer.�:KeQ�a� piece�oI� cKromium� is� pOaceG� iQ� OeaG�,,�
QiWraWe�soOuWioQ��soOiG�oI�OeaG�appear.

:KaW�is�WKe�orGer�oI�decreasing reacWiYiW\�oI�WKe�meWaOs�OeaG��caOcium�aQG�cKromium"

A caOcium��cKromium��OeaG B caOcium��OeaG��cKromium
C cKromium��caOcium��OeaG D OeaG��cKromium��caOcium

16 ,Q�wKicK�WuEe�is�WKe�iroQ�QaiO�not OiNeO\�Wo�rusW"��

EoiOeG�waWer� � Gr\iQJ�aJeQW �����������saOW�waWer

A B C D
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17 :KicK� oI� WKe� IoOOowiQJ� sKows� WKe� correcW� perceQWaJe� composiWioQ� oI� ox\JeQ��
QiWroJeQ�aQG�carEoQ�GioxiGe�IouQG iQ�Gr\�uQpoOOuWeG�air"�

2x\JeQ 1iWroJeQ &arEoQ�GioxiGe
A �� �� ��
B �� �� ��
C �� �� ��
D �� �� ��

18 :KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�use�oI�WKe�GiIIereQW�IracWioQs�oI�
peWroOeum"

Fraction Uses
A PeWroO useG�Ior�maNiQJ cKemicaO�

IeeGsWocN
B %iWumeQ useG�Ior�OuEricaWiQJ�macKiQe�parWs
C KeroseQe useG�as�IueO�Ior�aircraIW
D QapKWKa useG�Wo�paYe�roaG

19 :KicK�oI�WKe�IoOOowiQJ�K\GrocarEoQ�uQGerJoes�suEsWiWuWioQ�reacWioQ"�

A &�+� B &�+�

C &�+�&22+ D &�+�2+

20 :KicK�oI�WKe�IoOOowiQJ�is�WKe�same�Ior�EoWK�eWKaQoO�aQG�eWKaQoic�aciG"�

A empiricaO�IormuOa
B IuQcWioQaO�Jroup
C QumEer�oI�carEoQ�
D KomoOoJous�series
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21 7Ke�WaEOe�EeOow�sKows�comparisoQs�oI�IeaWures�EeWweeQ�a�reG�EOooG�ceOO�aQG�x\Oem
YesseO�ceOO.�

feature red blood cell xylem vessel cell
1 c\WopOasm�preseQW Qo Qo

2 ceOO�waOO�preseQW \es \es

3 QucOeus�preseQW Qo Qo

4 cKOoropOasW�preseQW Qo \es

:KicK�comparisoQ�oI�IeaWures�is���are�correcW"
A 1 oQO\

B 3 oQO\

C 2 aQG 4 oQO\

D 3 aQG 4 oQO\

22 7Ke�GiaJram�EeOow�sKows�reG�EOooG�ceOOs�iQ�Iour�GiIIereQW�saOW�soOuWioQs��P� Q� R aQG S.

:KicK�correcWO\�sKows�WKe�soOuWioQs�iQ�orGer�oI�iQcreasiQJ�saOW�coQceQWraWioQ"

lowest highest 
A 4 P 6 5

B 4 6 P 5

C 5 P 6 4

D 5 6 P 4
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23 :KicK�suEsWaQce�Goes�QoW�coQWaiQ�WKe�eOemeQW�QiWroJeQ"

A urea

B pepsiQ

C ceOOuOase

D JO\coJeQ

24 :KicK� IOuiG�s��coOOecWeG� Irom�aQ� iQGiYiGuaO� is� OiNeO\� Wo�JiYe�a�EricN�reG�precipiWaWe�wKeQ�
WesWeG�wiWK�%eQeGicW¶s�soOuWioQ"�

1 EOooG
2 saOiYa
3 secreWioQs�Irom�WKe�paQcreas�
4 secreWioQs�Irom�WKe�waOOs�oI�WKe�OarJe iQWesWiQe

A 1 oQO\

B 1 aQG 3 oQO\

C 2 aQG 4 oQO\

D 1� 3 aQG 4 oQO\�

25 'iJesWiYe�Muices�were�coOOecWeG�Irom�WKree�reJioQs�oI�WKe KumaQ aOimeQWar\�caQaO.�'rops�
oI�WKese�GiJesWiYe�Muices�were�aGGeG�Wo�WKree�weOOs�maGe�iQ�aQ�aJar�oI�sWarcK. $IWer�aQ�
Kour�� WKe� weOOs� were� riQseG� wiWK� GisWiOOeG� waWer� aQG� IOooGeG� wiWK� ioGiQe� soOuWioQ.� 7Ke�
resuOWs�are�sKowQ�EeOow.

region around well 1 2 3
colour of iodine solution \eOOowisK�ErowQ� EOue�EOacN \eOOowisK�ErowQ

:KicK� correcWO\� iGeQWiIies� WKe� reJioQs� oI� WKe� aOimeQWar\� caQaO� WKaW� WKe� WKree GiJesWiYe
Muices�were�oEWaiQeG�Irom"�

1 2 3
A mouWK smaOO�iQWesWiQe sWomacK
B mouWK sWomacK smaOO iQWesWiQe
C sWomacK mouWK smaOO�iQWesWiQe
D smaOO�iQWesWiQe mouWK sWomacK
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26 7Ke�GiaJram EeOow represeQWs�some�KumaQ�orJaQs�aQG�WKeir�associaWeG�EOooG�YesseOs.

:KicK�sWaWemeQW�aEouW WKe�coQceQWraWioQ�oI�aOcoKoO�iQ�WKe�EOooG�YesseOs�P aQG�Q aIWer�a�
maQ�Kas�coQsumeG�aQ�aOcoKoOic�GriQN is�Wrue"

A 7Kere�is�Qo�aOcoKoO�iQ�EoWK�EOooG�YesseOs.�

B 7Ke�coQceQWraWioQ�oI�aOcoKoO�is�KiJKer�iQ�P WKaQ�Q.
C 7Ke�coQceQWraWioQ�oI�aOcoKoO�is�Oower�iQ�P WKaQ�Q.
D 7Ke�coQceQWraWioQ�oI�aOcoKoO�is�eTuaO�iQ�EoWK�EOooG�YesseOs.

27 7Ke�GiaJram EeOow sKows�a�secWioQ�WKrouJK�a�OeaI�as�seeQ�uQGer�WKe�microscope.�

:KicK�parW�oI�WKe�pOaQW�Kas�WKe�OowesW�coQceQWraWioQ�oI�carEoQ�GioxiGe�oQ�a�warm��suQQ\�
Ga\"�
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28 $�pOaQW�sKooW�was�exposeG� Wo� raGioacWiYe�carEoQ�GioxiGe�aQG suQOiJKW� Ior�a� Iew�Kours�
EeIore� secWioQs� oI� WKe� sWem� were WesWeG� Ior� WKe� preseQce� oI� raGioacWiYe� suJar�
compouQGs.�

:KicK�correcWO\� iGeQWiIies� WKe�parW�oI� WKe�sWem�WKaW�wouOG�coQWaiQ� WKe�raGioacWiYe�suJar�
compouQGs"�

A B C D 

29 7Ke�GiaJram�EeOow�sKows�aQ�exWerQaO�Yiew�oI�WKe�KearW�oI�a�paWieQW�wiWK�a�EOocNaJe�oI�
WKe�coroQar\�arWer\. 7Kis�couOG�Ee�WreaWeG�E\�iQserWiQJ�a�WuEe�Wo�E\�pass�WKe�EOocNaJe.

:KicK�Wwo�EOooG�YesseOs�wouOG�Ee�MoiQeG�E\�WKis�WuEe"

A 1 aQG 2
B 1 aQG 4
C 2 aQG 4
D 3 aQG 4
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30 )our�WesW�WuEes�are�seW�up�as�sKowQ�iQ�WKe�GiaJram EeOow.�

,Q�wKicK�WuEe�wiOO�WKe�waWer�aQimaO�surYiYe�Ior�WKe�OoQJesW�perioG�oI�Wime"

31 7Kree�GirecWioQs�iQ�wKicK�QerYe�impuOses�caQ�WraYeO�iQ�WKe�QerYous�s\sWem�are�OisWeG.

1 awa\�Irom�WKe�ceQWraO�QerYous�s\sWem
2 WowarGs�WKe�ceQWraO�QerYous�s\sWem
3 wiWKiQ�WKe�ceQWraO�QerYous�s\sWem

:KicK� correcWO\� iGeQWiIies� WKe� GirecWioQ� oI� WKe� QerYe� impuOse� iQ� moWor� aQG� reOa\�
QeuroQes"

motor neurone relay neurone
A � �

B � �

C � �

D � �
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32 $�maQ� was� weariQJ� suQJOasses� oQ� a� EriJKW� suQQ\� Ga\.� 7Ke� JrapK� EeOow� sKows� WKe�
cKaQJe�iQ�GiameWer�oI�WKe�pupiOs�oI�Kis�e\es.

$W�wKicK�poiQW�iQ�Wime�GiG�Ke�remoYe�Kis�suQJOasses"�

33 :KicK�GiIIereQce�EeWweeQ�WKe�eQGocriQe�aQG�QerYous�s\sWem�is�not correcW"�

endocrine system nervous system
A rapiG�respoQse GeOa\eG�respoQse

B iQYoOYes�KormoQes� iQYoOYes�QerYe�impuOses

C aOwa\s�iQYoOuQWar\ ma\�Ee�YoOuQWar\�or�iQYoOuQWar\

D usuaOO\�aIIecWs�more�WKaQ�oQe�WarJeW�
orJaQ

aIIecWs�oQe�WarJeW�orJaQ
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34 $�maQJo�Wree�caQ�Ee�JrowQ�E\�pOaQWiQJ�a�maQJo�seeG�GirecWO\�iQWo�WKe�soiO�or�E\�asexuaO�
reproGucWioQ as�sKowQ�iQ�WKe�GiaJram�EeOow.�7rees�proGuceG�E\�eacK�oI�WKese�meWKoGs�
proGuce�maQJo�IruiWs.

:KicK�sWaWemeQW�is�Wrue"�

A 0aQJoes�Irom�Wrees�JrowQ�Irom�seeGs�aQG�E\�JraIWiQJ�are�JeQeWicaOO\�iGeQWicaO.�

B 0aQJoes�Irom�Wrees�JrowQ�Irom�seeGs�KaYe�GiIIereQW�cKaracWerisWics�wKiOe�maQJoes�
Irom�Wrees�JrowQ�E\�JraIWiQJ�KaYe�iGeQWicaO�cKaracWerisWics.�

C *rowiQJ� maQJo� Wrees� Irom� seeGs� proGuces� maQJoes� IasWer� WKaQ� JrowiQJ� maQJo�
Wrees�E\�JraIWiQJ.�

D *rowiQJ�maQJo� Wrees� Irom�seeGs� reTuires�oQO\�oQe�pareQW�pOaQW�EuW�JrowiQJ� Wrees�
E\�JraIWiQJ�reTuires�Wwo�pareQW�pOaQWs.

35 7Ke�GiaJram�sKows�a�siGe�Yiew�oI�WKe�sWrucWures�iQ�WKe�Oower�aEGomeQ�oI�a�womaQ.

:KicK�correcWO\�iGeQWiIies�WKe�sWrucWures�iQ�wKicK�IerWiOisaWioQ�aQG�impOaQWaWioQ�occur�iQ"�

fertilisation implantation
A � �

B � �

C � �

D � �
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36 7Ke� GiaJram� EeOow� sKows� a� IamiO\� Wree� iQ� wKicK� some� memEers� KaYe� sicNOe� ceOO�
aQaemia.�6icNOe�ceOO�aQaemia�is�a�recessiYe�coQGiWioQ.�

:KicK�persoQ�s��is���are�OiNeO\�Wo�Ee�carriers"

A 5 oQO\�

B 2 aQG 6 oQO\�

C 3 aQG 4 oQO\

D 1� 3 aQG 4 oQO\�

37 7Ke�GiaJram�EeOow�sKows�WKe�Wwo�W\pes�oI�YariaWioQ�iQ�KumaQs.

:KicK�couOG�WraiW�X aQG�WraiW�Y represeQW"

trait X trait Y
A weiJKW EOooG�Jroup

B e\e�coOour Kair�coOour

C EOooG�Jroup KeiJKW

D IiQJerpriQW�paWWerQ iQWeOOiJeQce
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38 7Ke�GiaJram�EeOow�sKows�parW oI� WKe�seTueQce�oI�QucOeoWiGes� WaNeQ�EeIore�aQG�aIWer�
WKe�'1$�iQ�WKe�ceOOs�was�WreaWeG.�

oriJiQaO�'1$�sWraQG�EeIore�WreaWmeQW��$ ±�* ±�T�±�C�±�& ±�$ ±�7 ±�7�

muWaWeG�'1$�sWraQG�aIWer�WreaWmeQW���$�±�*�±�A�±�G ±�& ±�$ ±�7 ±�7�

:KicK�correcWO\�iGeQWiIies WKe�W\pe�oI�muWaWioQ�sKowQ�aQG�cause�oI�WKe�muWaWioQ"�

type of mutation cause of mutation
A JeQe exposure�Wo�KeaW�

B JeQe exposure�Wo�89�OiJKW

C cKromosome exposure�Wo�89�OiJKW

D cKromosome exposure�Wo�musWarG�Jas

39 7Ke� GiaJrams� EeOow� sKow Iour� ecoOoJicaO� p\ramiGs.� ,Q� a� IooG� cKaiQ�� a� papa\a� Wree�
proYiGes�IooG�Ior�caWerpiOOars��aQG�WKese�caWerpiOOars�iQ�WurQ�Eecome�IooG�Ior�a�Iew�EirGs.

:KicK�correcWO\�represeQWs�WKe�p\ramiG�oI�QumEers�aQG�Eiomass�Ior�WKe�IooG�cKaiQ"�

pyramid of numbers pyramid of biomass
A P 4

B 4 P

C 5 6

D 6 5
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40 7Ke�JrapK�sKows�WKe�TuaQWiWies�oI�pesWiciGe�WKaW�accumuOaWe�iQ�Iour�popuOaWioQs��A� B� C
aQG D��eacK�aW�GiIIereQW�WropKic�OeYeOs�iQ�a�IooG�cKaiQ.

:KicK�popuOaWioQ�is�mosW�OiNeO\�Wo�Ee�KerEiYores"

- END OF PAPER ± 
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DATA SHEET

Colours of some common metal hydroxides

caOcium�K\GroxiGe wKiWe

copper�,,��K\GroxiGe OiJKW�EOue

iroQ�,,��K\GroxiGe JreeQ

iroQ�,,,��K\GroxiGe reG�ErowQ

OeaG�,,��K\GroxiGe wKiWe

]iQc�K\GroxiGe wKiWe
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For 
Examiner’s 

Use

SECTION A (45 marks)
$Qswer�all TuesWioQs�iQ�WKe�spaces�proYiGeG.

1 (a) )iJ.��.��sKows�parW�oI�WKe�KumaQ�GiJesWiYe�s\sWem.�

Fig. 1.1 

(i) 7aEOe� �.� OisWs� some� processes� WKaW� occur� iQ� WKe� KumaQ� EoG\. &ompOeWe� WKe�
WaEOe�E\�usiQJ�OeWWers�Irom�)iJ.��.� Wo�sKow�wKere�eacK�process�occurs.��

Table 1.1

process where process occurs

proWeiQ is IirsW GiJesWeG

EiOe�is�sWoreG
>�@

(ii) $� paWieQW� KaG� surJer\� Wo� remoYe� parW� oI� orJaQ� C.� ExpOaiQ� wK\� WKe� paWieQW�
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««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................� >�@�

(b) 'esWrucWioQ� oI� WKe�worOG¶s� IoresWs� are� iQcreasiQJ.� ExpOaiQ� Kow� WKis� Kas� aIIecWeG� WKe�
ecos\sWem�aQG�suJJesW�reasoQs�wK\�iW�is�imporWaQW�Wo�coQserYe�our�IoresWs.�

««««««««««««««««««««««.«««««......................................

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................�

««««««««««««««««««««««.«««««......................................� >�@�

>7oWaO����@

- END OF PAPER - 
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BEDO. SOUTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018

Secondary 4 Express
Science (Biology) 5078/1 and 5078/4

Marking Scheme

Paper 1

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 
% '� '� $ % &� % '� '� &�

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
% &� $ % &� '� $ % % &�

Paper 4 

Qn no. Suggested answer Comments to 
markers

Marks

1 a (i) process where process occurs
proWeiQ�is�IirsW�GiJesWeG D >�@

EiOe�is�sWoreG A >�@

�

x Many chose liver (B) for storage of bile
a (ii) Max 2 marks:

x 7Kere� wiOO� Ee� Oess� secreWioQ� oI� iQWesWiQaO� Muice� WKaW� coQWaiQs
GiJesWiYe�eQ]\mes��reGuciQJ�WKe�eIIicieQc\�oI�GiJesWioQ.�>�@

x 7Ke� GiJesWeG� IooG� suEsWaQces� aOso� caQQoW� Ee� eIIicieQWO\
aEsorEeG E\�WKe�YiOOi�iQ�WKe�smaOO�iQWesWiQe.�>�@

x 7Kus�� wiWKouW� aEsorpWioQ�� assimiOaWioQ oI� GiJesWeG� IooG
suEsWaQces� Wo� EuiOG� Qew� ceOOs� caQQoW� occur� eIIecWiYeO\�
resuOWiQJ�iQ�weiJKW�Ooss.�>�@

>�@ Oess
eIIicieQW
GiJesWioQ
>�@ Oess
eIIicieQW
aEsorpWioQ

�

x Many could not interpret the question in terms of functions of the small intestine
– digestion and absorption

x While those who answered in terms of function, many left out digestion and
focused on absorption only

x Common errors: writing that C was for transport of food to small intestine and
not recognizing that C is the small intestine, writing about absorption of food
(should be digested food), faster food digestion as length of intestine is shorter

b (i) x Y��KepaWic�arWer\�>�@
x Z��KepaWic�porWaO�YeiQ�>�@

A: minor 
spelling errors

�

x Names of the blood vessels were not well learnt with many writing aorta / veins /
capillaries or leaving out the term ‘hepatic’

b
(ii)

Any 1 structural point � correct comparison: 
x %OooG� YesseO� Y �KepaWic� arWer\�� Kas� WKicNer�� more� muscuOar

waOOs WKaQ�EOooG�YesseO�Z �KepaWic�porWaO�YeiQ�.�>�@
x 7Kis�aOOows�WKe�KepaWic�arWer\�Wo�wiWKsWaQG�WKe�KiJK�pressure oI

WKe�EOooG�EeiQJ�pumpeG�ouW�oI�WKe�KearW.�>�@

R: thicker walls 

No ECF 
(should be 
able to tell 
artery / vein as 

�

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
% &� $ % &� '� $ % % &�

Paper 4 

Qn no. Suggested answer Cooommmmmmenenentststs to
mmmarkers

Mar

1 a (i) process where procesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ococococoococococooocococococococococococococococooococcococococococoocoooococoocococoocococococcococococooccoccocoooocooocooocccocococcoooococoococccoccococcocoooococococoocooocccocoococcocccoooococccooooccccocoococococooccoooocccoooooocooccooocooooooooooo cucucucucuccucucucucucucucucuucucucucuucuuucucucucucucucucuucucucucucucuccucuucucucucuucuccucucucuuucuccuuucuuuucucuucucucuucucucucuuuucuuuucucucuuucuuuccucuucuucucccucuuuuucucuccucuuucuccucuuuccuccuuucuuuccccuuuuccuuuccccuuccuuuuccucccccccuuursrsrsrsrsrrsrsrsrsrsrsrsrsrsrsrsrrsrsrsrsrsrsrsrrrrrsrrsrsrsrsrsrsrrsrsrrsrsrsrsrrrrrsrsrrsrrssrsrsrsrssrrsrssrsrssrrssssrrsssssrrrrssrssrsssssssssssssssssssrsssssssssssssssss
proWeiQ�is�IirsW�GiJesWeG DDDDDDDDDDDDDDDDDDDDDDDDDDDD ���>>>�>�>�>�>>>>>>�>�>��>>�>�>�>>�>�>>�>>>>>>>�����>�>�������>>��������>��������>����������������������������������������������������@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

EiOe�is�sWoreG AAAAAAAAAAAAAAAAAAAAA >�@

�

x Many chose liver (B) forrrrrrrrr sssssssssssssssssstotototoototootototototott rarararararararararararararaaraaagegeegegegegegegegegegegegegeggggg oooooof ffffffffffff bibbbbbbbbbbbbbbb le
a (ii) Max 2 marks:

x 7Kere� wiOO� Ee� Oess� secreWioQ� oI� iQWesWiQaO� Muice� WKaW� coQWaiQs
GiJesWiYe�eQ]\mes��reGuGuGuGuGuGuGuGuGuGuGuGuGuGuGuGuGGuGuGuuuuciccicicicicicciciciiciicccccic QJQJQJQJQQJQJQJQJQJQJQJQJQJQQJQJQJQJQ �WKe eeeeeeeeeeeeeeeeeeeeeeIIiccccccccccccccccccccccieQc\�oIIIIIIIIIIIIIIIIIIII GGGGGGGGGGGGGGGGGGGiJiJJiJiJiJiJiJiJJiJJJiJJiJiJJJiJJJesesesesesesesesesesesesesesesessseseseese WiWWiWiWiWiWiWiWiWiiWiWiWiWiWWW oQoooooooooooooooooooooo .�>�@

x 7Ke� GiJesWeG� IooG� suEsWaQces� aOso cacacacacacacacacacacacacacacacacacacacacacaQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWoWo EEEEEEEEEEEEEEEEEEEEEEeeeeeeeeeeeeee eIIicieQWO\
aEsoooooooooooooooooooorErErErErErErErErErEErErErErErErErErrEErEeGeeeeeeeee E\�WKe�YiOOi�iQ�WKe�smaOO�iQWesWiQe.�>�@

x 7Kus�� wiWKouW� aEsorpWioQ� asasasasasasasaasasasasaasasasasaasasasasssisisisiisisisisisisiisisssissss mimmimmimimimimimimimimimimimimimimmmiOaOaOaOaOaOaOaOaOaOaOaOaOaOaOaaaaaaWWiWiWiWiWiWiWiWiWiWWiWiWiWiWWiWWiWiWiWWioQoQoQoQoQoQoQoQoQoQoQoQQQoQoQoQoQoQoQoQo oI� GiJesWeG� IooG
suEsWaQces� Wo� EuiOG� Qew� ceOOs� cacacacacacacacacacacacacacacacacacacaccccaQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ oWWWWWWWWWWWWWWWW� occur� eIIecWiYeO\�
resuOWiQJ�iQ�weiJKW�Ooss.�>�@

>�@ Oess
eIIicieQW
GiJesWioQ
>�@ Oess
eIIicieQW
aEsorpWioQ

�

xxxxxxxxxxxx MaMaMaMaMaMaMaManynynynynynynynynynynynyynynyyyyy ccccccccccccccccouooooooooooooooo lddddddd nnnnnnnnnnnnnnnnototottotototototototototototooo  interererererererrrerererererererree prprprprprprprprprprprprprprprprrretetetetetetetetetetetetetetee ttttttttttttttthehehehehehehehehehehehehehehehheee qqqqqqqqqqqqqqqqqqqueuuuuuuuuuuuuuuuuuu stion in terms of functions of the small intestine
–––––––––––– diiiigegegegegegeegegegeegegegeeeeeestststststststststsststststststsstiiiiiiiiiiiiiononononononononononononononononon andddd aaaaaaaaaaaaaaaaabsbsbsbsbsbsbsbsbsbsbsbsbsbssbssssorororororororororoororororororororrptptptptptptptptptptptptptptpptpttptioooooooooooooooonnnnnnnnnnnnnnnnnn

x WhWhWhWhWhWhWhWhWhWhWhWWWhWhWWWWWhWhile those e ee e e e e e e e e whwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhho o ooo o oo o ooo ooooooo ananananaananananananaananananaaaa swswswswswswswswswswswswswswswswswsws ered in terms of function, many left out digestion and
fofofofofofofofofofofofoffofofoffofocucucucucucucucucucucucucucucucucucuuseseseseseseseseseseseseseseseseses d ddddddddddddddddd ononononononononononononononononnn aaaaaaaaaaaaabsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsororororororororororororororororororororptptptptptptptptptptttptptptptptp ioioioioioioioioiioioioioioioii n only

x Coooooooooooooommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonononononononononoonononononoononon errrrrrrrrrrrrrrrrorooooooooooooooo s: writing that C was for transport of food to small intestine andii
not rrrrrrrecececececececececececececececececececogogogogogogogogogogogogogogogogoggogninininininininininininininiinn zizzzz ng that C is the small intestinerrrrrrrrr , writing about absorption of food
(should dddddddddddddddd bbbebbbbbb  digested food), faster food digestion as length of intestine is shorter

b (i) x Y��KepaWic�arWer\�>�@ A: minor 
lli

�
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x %OooG� YesseO�Y �KepaWic� arWer\�� Kas� eOasWic� waOOs WKaQ� EOooG
YesseO�Z �KepaWic�porWaO�YeiQ�.�>�@

x 7Kis�aOOows�WKe�KepaWic�arWer\�Wo�sWreWcK�aQG�recoiO��KeOpiQJ�Wo
pusK� WKe� EOooG� aOoQJ� WKe� arWer\� iQ� spurWs� WKrouJK� IurWKer
GisWaQces�awa\�Irom�WKe�KearW.�>�@

direction was 
given)

x Many students write in terms of ‘need to’ but should take note that structure
leads to effects which determines function (and not the other way round)

x Explanation for the effect of muscular was not well crafted
x Common error: writing that blood vessel is one cell thick focusing explanation

on what Z has (valves) when question focus is on Y.

b 
(iii)

Max 3 marks:
x *Oucose�is�aEsorEeG�iQWo�WKe�EOooG�capiOOaries�aW�WKe�iOeum aQG

WraQsporWeG�E\�EOooG�YesseO�Z��KepaWic�porWaO�YeiQ� Wo�WKe�OiYer
>�@.

x :KeQ� carEoK\GraWes� are� coQsumeG� aQG� GiJesWeG�� more
JOucose�wiOO�Ee�aEsorEeG aQG�WraQsporWeG�E\�WKe�KepaWic�porWaO
YeiQ� �� :KeQ� Qo� carEoK\GraWes� are� coQsumeG�� WKe� OeYeO� oI
JOucose�iQ�WKe�KepaWic�porWaO�YeiQ�wiOO�Gecrease.�>�@

x +oweYer�� WKe� coQceQWraWioQ� oI� JOucose� remaiQs� coQsWaQW� iQ
EOooG�YesseO�X �KepaWic�YeiQ��Eecause�oI�WKe acWioQ�oI� iQsuOiQ
aQG JOucaJoQ.�>�@

x :KeQ� JOucose� coQceQWraWioQ� is� KiJK�� iQsuOiQ� is� reOeaseG� Wo
sWimuOaWe� WKe� coQYersioQ� oI� excess� JOucose� iQWo� JO\coJeQ� �
:KeQ� JOucose� coQceQWraWioQ� is� Oow�� JOucaJoQ� is� reOeaseG� Wo
sWimuOaWe�WKe�coQYersioQ�oI�JO\coJeQ�iQWo�JOucose.�>�@

A: varies 
depending on 
glucose intake 

�

x Many students gained 1m for the concept that glucose concentration varies
depending on food digested / absorbed

x Most did not identify that glucose if absorbed into the blood at the villi
x Some also did not explain that the glucose concentration remains constant due

to the action of the hormones
x Students to note that glucose concentration does not only increase due to

glucose intake.
2 a (i) x 5aWe�oI�reacWioQ� �������� ��.���miQ�� >�@ 5��IracWioQs�

1o�>ò@�marN
�

x Common error: round of errors (not following 2 dp given in table)

b 
(iii)

Max 3 marks:
x *Oucose�is�aEsorEeG�iQWo�WKe�EOooG�capiOOaries�aW�WKe�iOeum aQG

WraQsporWeG�E\�EOooG�YesseO Z �KepaWic�porWaO�YeiQ� Wo�WKe�OiYer
>�@.

x :KeQ� carEoK\GraWes� are� coQsumeG� aQG� GiJesWeG�� momomorerere
JOucose�wiOO�Ee�aEsorEeG aQG�WraQsporWeG�E\�WKe�KepaWWWicicic ppporororWaWaWaOOO
YeiQ� �� :KeQ� Qo� carEoK\GraWes� are� coQsumeG�� WKee OeOeOeeeeOeOeYeYeYeeeeeeeeeeeeeeeOOOOOOOOOOOOOOOOO�OOOOOOOOOOOOOO� oIoIoIo
JOucose�iQ�WKe�KepaWic�porWaO�YeiQ�wiOO�Gecrease.�>��@@@@@@@@@@@@@

x +oweYer�� WKe� coQceQWraWioQ� oI� JOucose� remamamamaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiQiQiQiQiQQiQiQQiQiiiQiQiQiQiQQQiQiQiQiQiQQQiQiiiiiQiQiQQQiiQiiQiQiQiQiQiQiQiQiQiQiQiQiiQiQiiQiQiQiQiQiiiQiiiQiQiQiQiQQiQQQQQiQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQs�s�ss�sssssss�ssssssssssssssss�sssssssssss�sssssssss�s�ssssssssss�s�sssssssssssssssssssssss coccoccccocococoococooocococococococococococccocoocoocoococcooococococcccooocccococoococcccococococcccccoccoocccoccccccccccccococcoccococcoccococoooooooocoooooococoooococooooooooooooooooooQsQsQsQQsQsQQsQsQsQsQsQsQsQsQsQsQsQsQQsQQsQsQsQsQsQsQsQsQsQsQsQsQsQQQsQsQsQsQsQsQsQQsQsQsQssQsQsQsQsQQQsQsQQsQsssQQsssQsQQsQQQsssQsQsQsQsQsQQsQsQsQQsQQssssQQQQQQsQssssssQQQQsssQssssQQsQssQQssssssssQQQQssssssQQQQQQssQsssQsssssssWWWaWWaWaWaWaWaWaaWaWaWaWaWaWaWaWWWWWWWWWaWaWWWWaWWWaWaWaWWWWWWaWWWWaWWWWWWWWWWWaWWWWWaWaWaWaWaWaaaWaaaaaaaaQQQQQQQQQWQWQQQQQQQQQ iQQQ
EOooG�YesseO�X �KepaWic�YeiQ��Eecause�oI�WKe acWioooooooooooooooooQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ oooooIoIoIoIooIoIoIooooooo �iQsuuuuOuuuuuu iQQQ
aQG JOucaJoQ.�>�@

x :KeQ� JOucose� coQceQWraWioQ� is� KiJK�� iQsuOiQ� is� reOeaseG WWWo
sWimuOaWe� WKe� coQYersioQ� oI� excess� JOucose� iQWo� JO\coJeQQ ���
:KeQ� JOucose� coQceQWraWioQ� is� Oow�� JOucaJoQ� is� reOeaseG� Wo
sWimuOaWe�WKe�coQYersioQ�oI�JO\coJeQ�iQWo�JOucose.�>�@

A: varies 
dededepepependnn ing on 
ggglucosososeee intake 

�

x Manyyyynyyyynynynyynyyyynyny sstudentnnnnnnnnnnnnnnnn s ssssssssssss gagagagagagagagagagagagagagaaaaainiininininiininiiniinini ededededededededededededdddd 1m mmmmmmmmmmmmmmmmm fofofofofofofofofofofofofofor rrrrrrrrrrrrrrr thththththththththhththhhthththttt e coooooooooooooooooonccccccccccccccccepeppppppppppppppppppt tttttttttttttttt ththththththththtthththtthththhatatataatatatatatatatatatatt glucose concentration varies
dedededededededededededededededeeedd peeeeeeeeeeeeeeeendndndndndndnddnddndndndnnnnnn inininininiiininininininininininininnng onnnnnnnnnnnnnn foooooooooooooooooooooooooood dddddddd ddddd didididididididididididididiididiiddd gegegegegegegegegegegegegegegegeeestsssssssssss edededededededededededededededddd //////////////// aaaaaaaaaaaaaaabsbssssssssssssororororororororororororoororororrbebebebebebebebebebebebebebebebebbb dddddddddddddddddddd

x MoMMMMMMMMMMMMMMMMM st ddddddddddddddddididididididididididididididd nnnnnnnnnnnnnnnnotoooooooooooooooo  idededdedededededdededdedddddd ntntntntntntntntntntntntntntntntttify that ggggggggggggggggglulululululululululululululululuuuucoccccccccccc seseseseseseseseseseseseseseseee iiiiiiiiiiiiiiiifff f f ffff ff ffff abababababababababababababababababbabsosososososososossosososososos rbrbrbrbrrbrrbrbrbrbrbrbrbrbrbr edededededededededededededededededdee  into the blood at the villi
x SoSSSSSSSSSSSSSSS me alsososososososososososssososooo dddddddddddddddddidididididiiididiididiidiidiiid nnnnonnnnnnnnnnnnnnn ttt t t ttt tt t ttttttt explaiaiaiaiaiaiaiaiaiaiaiaiaaiaiaiain nnnnnnnnnnnnnnn thththththththththththththththththttthatatatatatatatatatatatataatatataaa  the glucose concentration remains constant due

tooooootoo tttttttttttttttheheheheheheheheheheheheheheheheeee actionnnnnnnnnnnnnnnnn oooooofff f f ff fffff fff f fff thththththhhthththththhthhththe hoooohoohoooooooooormrmrmrmrmrmrmrmrmrmrmrmrmrmrmononononononononononononononnonoonesesesesesesesesesesessesesesesess
x StStStStStStStStStStStStStStStSSS udududududududududududududududuudeneneneneneeneneneneneneneneeenenents ttttttttttttttttttoooo ooooooooooo noteteteteteteetetetetetetetetet tttttthahahahahahahahahahahahahahahhhhhat t t t t ttt t t tt t t t tt glglglglglglglglglglglglglglglglglg ucucuuuucucucuuuucuucuuucuu ose concentration does not only increase due to

glglglglglglglglglglglglglglllllucuuuuuu ose intakkkkkkkkkkkkkkkkkke.e.e.e.e.e.e...e..e.ee.e.e.ee
2 a (i) x 5aWe�oI�reacWioQ� �������� ��.���miQ�� >�@ 5��IracWioQs�

1o�>ò@�marN
�

x Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmononononononononononoonononononoonon eeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr or: round of errors (not following 2 dp given in table)
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a (ii)

x $ccuraWe�GaWa�poiQWs�>�@
x &orrecW�axes�OaEeOs�>�@
x /iQe�oI�EesW�IiW�>�@

>�@ peQaOW\ Ior
accurac\ iI
JrapK�Goes�QoW
occup\�more
WKaQ�KaOI�WKe
JiYeQ�JrapK
space

$��oQe�
iQaccuraWe���
missiQJ�GaWa�
poiQW���missiQJ�
uQiWs�oQ�axes

&aQQoW�awarG�
EesW�IiW�OiQe�iI�
poiQWs�are�
missiQJ�

�

x 0osW�were�peQaOiseG�Ior�EesW�IiW�OiQe��sWraiJKW�OiQe���exWrapoOaWe�
x &ommoQ� error�� pOoWWiQJ� Wime� WaNeQ� iQsWeaG� oI� reacWioQ� raWe� �QoW� reaGiQJ

TuesWioQ���iQWercKaQJiQJ�axes
a
(iii)

x p+���>�@ $��E&) �
x Generally well-answered

b x $GG��� cm� oI�%iureW� soOuWioQ� Wo� �� cm� oI� reQQiQ� soOuWioQ aQG
sKaNe�weOO�Wo�mix.�>�@

x ,I�%iureW� soOuWioQ� WurQs� Irom�EOue� Wo� YioOeW�� proWeiQ� is� preseQW.
>�@

$��eTuaO�
YoOume���
purpOe�

�

Common errors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 

c x EQ]\mes��OocN��KaYe�a�speciIic�sKape�oI� WKe�acWiYe�siWe sucK
WKaW�oQO\�a�suEsWraWe��Ne\��wiWK�WKe�compOemeQWar\�sKape caQ
EiQG Wo�iW.�>�@

x %oiOiQJ� reQQiQ� �OocN��wouOG� GeQaWure� iW� so� WKaW� WKe�acWiYe� siWe
sKape�is�aOWereG.�>�@

x +eQce�� WKe� miON� proWeiQ� suEsWraWes� �Ne\�� WKaW� KaYe� a
compOemeQWar\� sKape� Wo� WKe� acWiYe� siWe caQQoW� EiQG Wo� iW� Wo
cause�curGOiQJ.�>�@

>�@ eQ]\me
�OocN���
suEsWraWe��Ne\�
�
compOemeQWar\

>�@
GeQaWuraWioQ
cKaQJes�
compOemeQWar\�
acWiYe�siWe�
sKape�

>�@ EiQGiQJ�oI
eQ]\me�Wo
suEsWraWe

�

x 0osW�couOG�expOaiQ�GeQaWuraWioQ�aQG�suEseTueQW�iQaEiOiW\�Wo�EiQG�weOO�EuW�GiG�QoW
iGeQWiI\�WKe�OocN�aQG�Ne\

a (ii)

x $ccuraWe�GaWa�poiQWs�>�@
x &orrecW�axes�OaEeOs�>�@
x /iQe�oI�EesW�IiW�>�@

>�@ peQaOW\ Ior
accurac\ iI
JrJrJrapapapKKK Goes�QoW
oooccup\p\p\�more
WKWKWKaQaQaQ KKKaaaOI�WKe
JiYeYeeQ�Q�Q JrJJ apppKKK
spacacceee

$��oQoQoQeee
iiQaQaaccccccurururaWaWaWeee���
missiQQQJJJ GaGaGaWa�
poiQQQWWW������mimm ssiQJ
uQiWs�oQ�axes

&aQQoW�awarG�
EesW IiW OiQe iI�
poiQWs�are�
missiQJ

�

x 0o0o0o0o0o0o0o0o0o0o0o0o0o0o0o0o00o00osWWWWWWWWWWWWWW wwwwwwwwwwwwwwwerererererererererererererrrre�e peQQQQaQQQQQQQQQQQQQQ OiOiOiOiOiOiOOiOiOiOiOiOOOiiiseseseseseseseseseseseseseeGGGGGGGGGGGGGGGGG IoIoIoIoIoIoIoIoIoIoIoIoIoIoIooor�rrrrrrr�rrrrrrrrr EeeEeEeEeEeeeEeeEeesWsWsWsWssWsWsWsWssWsWsWsWssWsWW IIIIIIIIIIIIIiWiWiWiWiWiWiWiWiWiWiWWiWWW�OiQQQQQQQQQQQQQQQQeeeeeeeeeeeeeeee �s�s�s�s�s�s�s�s�s���s�s�s�s���� WrWrWrWrWrWrWrWrWrWrWrWrWrWrWrWrWrraiaiaiaiaiaiaaiaiaiaiaiaiaia JKJKJKJKJKJKJKJKJKJKJKJKJKJKJKKJKKW�WWWWWWWWWWWWWWW OOOOiOOO Qe���exWrapoOaWe�
x &oooooooooooooooommoQoQoQooQoQoQooQoQooQoQoQooQ eeeeeeeeeeeeeeeeeerrorororororororoororroror�� pOp oWWiQJ WWWWWWWWWWWWWimimimimimimmimimimimimmmimmme�e�e��ee� WaWaWaWaWaWWaWaWaWaWWaWW NeNeNNeNeNeNeNeNeNeNeNNeNeNeNeNeNeNeQQQQQQQQQQQQQQQQQ iQiQiQiQiQiQiQiQiQiQQiQQiQiQQQsWsWsWsWsWsWsWsWsWsWsWsWsWWWeaeeeeeeeeeeeeeeeeee G� oI� reacWioQ� raWe� �QoW� reaGiQJ

TuuuTuuuuuuuTuuuuuuesWioQ���������������� �iQWeWeWeWeWeWeWeWeWeWeWeWeWeWWeWeWWeerccccccccccccccccccKaaaaaaaaaaaaaaaaQJiQJ�JJJJJJJJJJ axaxaxaxaxaxaxaxaxaxaxaxaxaxaxaaxxeseseeseseseseseeseseseseeeseesee
a
(iii)

x p+�� >�@ $��E&) �
xxxxxxxxxxxxxx GeGGGGGGGGGGGGGGGG neneneeeeeeeeeeeeerararararararararararararrararar llllllllllllllllllllllllllllllllll y y y y y y y y y y yy y y y yyyy wewwwwwwwwwwwwwwww ll-ananananannannananananananannanswswswswswswswswswswswswswsswswwwerererererererererererereeeeree edededeedeeedededeedeeededeeee

b x $GG ��cm� oIoIoIoIoIoIoIoIoIoIoIoIoIoIIoIIoIooIoIoI %%%%%%%%%%%%%%%%%%%%%%%iuiuiuiuuiuiuiuiuiuiuuiuiuiuiuiuuuuurerererererererererererereerererererereerr W�W sososososososososososssososoososososooosoOOOOOuOOOOO WioQ� Wo� �� cm� oI� reQQiQ� soOuWioQ aQG
sKaNe�weOO�Wo�mix.�>�@

x ,I�%iureW� soOuWioQ� WurQs� Irom�EOue� Wo� YioOeW�� proWeiQ� is� preseQW.
>�@

$��eTuaO�
YoOume���
purpOe�

�

Common errrrrrrrrr ors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 

>�@ �
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4

3 a x 7raQspiraWioQ�is�WKe�Ooss�oI�waWer�Yapour Irom�WKe�aeriaO�parWs
oI�WKe�pOaQW��especiaOO\�WKrouJK�WKe�sWomaWa.�>�@

�

x Many did not define but wrote the name of the process
x A few also wrote photosynthesis
x Definition also not well learnt with many leaving out key terms such as ‘water

vapour’ or ‘stomata’
b (i) �

x Many drew the graph such that the different between A and B was not
significant even though plant B had a slower rate of mass loss

b
(ii) 

x 7Ke� WraQspareQW�pOasWic�EaJ� iQcreases� WKe�KumiGiW\ oI� WKe�air
arouQG�WKe�OeaYes�oI�pOaQW�B.

x ,QcreasiQJ� WKe� KumiGiW\� oI� WKe� air� wiOO� Gecrease� WKe� waWer
Yapour� coQceQWraWioQ� JraGieQW EeWweeQ� WKe� iQWerceOOuOar� air
spaces�iQ�WKe�OeaI�aQG�WKe�aWmospKere.�>�@

x 5aWe�oI�WraQspiraWioQ Gecreases so�OeaYes�oI�pOaQW�B Oose�Oess
waWer�Yapour WKaQ�OeaYes�oI�pOaQW�A.�>�@

�

x Most students could not give clear explanations based on the concept of water
vapour concentration gradient and linking it to the reduced transpiration rate

x Conceptual understanding of factors affecting transpiration is weak
x Some students thought that the loss of mass will not be significant since water

loss is trapped in the bag (but the bag is porous and some vapour will still
escape)

c x $ reGuceG� WraQspiraWioQ� raWe resuOWs� iQ� Oess� WraQspiraWioQ� puOO
>�@��KeQce�Oess�waWer aEsorEeG�Ior�pKoWos\QWKesis.�>�@

�

x Most students wrote about the lack of availability of carbon dioxide the bag
directly limits the plant from obtaining carbon dioxide (which is not true as it can
be produced by the plant during respiration)

x Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is
lacking – thinking that the bag directly limits the plant from obtaining water)

4 a x /eIW�YeQWricOe�>�@
x 7Ke YeQWricuOar� pressure� is� KiJKer� WKaQ�aWriaO� pressure >�@� as

WKe WKicNer�more�muscuOar�waOOs oI� WKe� YeQWricOes� JeQeraWe� a
OarJer� Iorce Wo� pusK� EOooG� ouW� oI� WKe� KearW� oYer� a� OoQJer
GisWaQce�Wo�WKe�resW�oI�WKe�EoG\.

$��YeQWricOe

$��YeQWricOe�
pressure�
IoOOows�aorWa�
pressure�

�

x Many were able to identify highest / higher pressure but need to realise to avoid

x Many drew the graph such that the different bebebebebebebebeebeeebeeebeeeeeeeeeetwtwtwtwtwtwtwttwtwtwtwtwtwtwtwttwtwwwwtwwtwttwtwwwtwwwwwwwtwwwwwwtwtwwwwwwwwwtwwtwwtwwwwwwtwtwtwwwwtwwwtwtwtwtwtwwtwwwtwwwwwtwwwwwwtwwwwwwtwtwwwwwwwwwwwwwwtwwwwwwtwtwwwwwwtwwtwwwwttwwtwtwtwtwttwwtwwtwwtttwwwwtwwwtttwwtwttweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn n nnnnnnnn nnnnnnnnnnnnn nnnnnn nnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnn AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA and d d BBBBBB BBBBBBBB wawawawawawawawawawawawawawawww s not
significant even though plant B had a slower rateeeeeeeeeeeeeeeee oooofofooofofoofofofofofofofoofooofofofofofoooffoffffoffffoofofoffofofoffofoffofofofoffofofofofofoffofofofofoffoffoffofofofofofffofoffoffoffooffffofofofoffooofoffoffoooofooooooooofooooofffoooooooooooooooooofooo mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmasasasasasaasaasasasasasasassasasasasasasasasasasasasaaasasasasssasasaasasasasasasaasasasasasaasaaaasasasaaaasasaasaaaaaaaaasasasaaaasasasaasasasasaasasaaaasasssaaaasssaasssasassssssssssssssssssssss ssssss sssss sssss s sssssssss s s sssssssssss ssss ssss sss s sssssssssssssssssssssssssssssssssssssssssssssssssss ssssssss s llloololollollllllllollllllolllololllololllllolllllllllllllloolloollollloollloooolllololoooollllloolooollllololooollllllolooooollllllllolooolllllllollllolooolllllollloooollloloooosssssssssssssssssssssssssssssssss

b
(ii) 

x 7Ke� WraQspareQW�pOasWic�EaJ iQcreaseeeeeeeeeeeeeeeeessss�ssssssssssss WKWKWKWKWKWKWKWWKWKWKWKWKWKWKKWKKKKKe�KuKuKuKuKuKuKuuKuKuKuKuKuKuKuKuKuKuKuKuKKuKuKKuuKuKuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuKuuuuuuuuuuuuuKuKuuuKuuuuuuuuuuuuuuuuuuuumimimimmmmmmmimimmimmmmmmmmimimmimimimmimimmimmmmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm GiGiGiGiGGGGGGiGiGiGGiGGiGiGiGGGGGGGGGGGGiGiGiGiGGGGGGGiGiGGGiGGGGGGGGGGGGGiGGGGGGGGGGGiGGiGGGGGGiGGGGGGGGGGGGiGGGiGGGGGGGGGGGGGGGGGGGGGGiiiGiGGGGGGGGGiGGGGiiGiiGGGGiiiGiGGGiiiiGiGiiGiGiGiGiGGGiGGGGGGGGGGGGGGGGGGGGGGGG W\W\W\WW\W\W\WW\W\W\W\W\W\W\W\W\W\W\W\WWW\WW\W\W\W\W\WW\W\W\W\W\WWW\W\W\W\W\WWW\W\W\W\W\W\WWW\W\W\W\W\W\WW\W\W\WW\WWW\W\WWWW\WW\W\W\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ oIIoIoIooIoIoIoIoooIoIoIooIoIoIooIoIoIooIoIIIoIoIoIoIIIoIoIIIIIoIoIooooIoIIIIoIIoIoIooIIIIIoIoIooIoIIIoIoIoIoIoIoIoooIoIoIIIooIIIIIoooIoIoIIIoIoIIoIIIIIooIoIIoIoIIIoIooooIIIIIoIoooIooIooooooooooooIoooooooooIoooooooIooooooooIoIIII WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeeKKKKeKeKeKeKKeKeKeKeKeKKeKeKeKeKeKKeKeKeKeKeKeKKKKeKKeKeKeKeKeKeKeKeKeKKeKeKKKeKeKeKeKeeKeKeKKeKeKKeeKeKKKeKKeKeKKeKeKKKeKKeKeKeKeKKKKKKeKeKeKKKKKeKeeeeKeKeKKeKeKKeKeKeKeKKKKeKeeKeeKeKeKeKKeeKeKeeeeKeeeKKKKKKKKeKKKeeeeeeKKKeeeeeKK aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaairirir
arouQG�WKe�OeaYes�oI�pOaQW B.

x ,QcreasiQJ� WKe� KumiGiW\� oI� WKe� air� wiOO GeGGGGGGGGGGGGGGGGGGGG crcrcrcrcrcrcrcrcrccrcrcrcrccrcrccrcrcrease� WKe� waWWWWWWWWWWWWWWWWWWWWeeeeeereeeeeeeeeeee
Yapour� coQceQWraWioQ JJJJJJJJJJJJJJJJJJJJrrrrrarrrr GiiiiiiiieQeQeQeQeQQeQeQeQQeQeQeQQQQQQQQQQWWWW EeWweeQ� WKe� iQWerceOOuOar� aaair
spaces�iQ�WKe�OeaI�aQG�WKe�aWmospKere.�>�@

x 5aWe�oI�WraQspiraWioQ GeGeGeGeGeGeGeGeGeGeeGeGeGeGGGGG ccccrccrcrcrcccrcrcrcrcccccrccreaeaeaeaeaeaeeaeaeaeaeaeeeaeeeaeaeee seeeeeeeeeeessssssssssss so�OeaYes�oI�pOaQW�B Oose�Oess
waWer�Yapoururururururururururururrururururuuu WKaQ�OeaYes�oI�pOaQW�A.�>�@

�

x Most studentntntnntnnnntntntntnnnnts cococococococococococococococc ullllllllulululddddd ddddddddddddd nonnnnnnnnnnnnnnn t giggigiggigigigggggiggiggiggg veeeeeeeeeeeeeeeee ccccccccccccccccccclellelelelelellelelelelelll ararararararararararararararararaa  expxppxpxpxpxpxpxpxpxpppxpxpxpxpplalalalalalalalalalalalalalalaaalanananananananananananananananannatitititititititititititititititiiitit ononononononononononononononononoo s ss ssss sssssssssssss babbbbbbbbbbbbbbbb sed on the concept of water
vapooooooooooooooooooourrrrrrrrrrrrrrr ccccccccccconceeeeeeeeeeeeeeeeenttttttttrrrrrarrrrarrrrrrrrrr tititititititititititititititititittt ononononononononoononononon gggggggggggggggraaaaaaaaaaaaaadididddidididddidididdiddidddienttttt tt and dd d d lililililililililililiilillinknknknknknknknkknknknknknknknknkkkinininininininininininininininininnng g ggg gggg g gg gggg itittititititittitttititittitt to oooooooooooooooo the reduced transpiration rate

x CoCoCoCoCoCoCoCoCoCoCoCoCoCooCoCooncepepepepepepepepepepepepeepepepepepeeptuuuuuuuuuuuuuuuualaaaaaaaaaaaaaa  undnnnnnnnnnnnnnnnn errerererererrrererrrrerrrrerststststststststststststsststss andiiiiiiiiingngngngngngngngngngngngngngngngnggg oooooooooooooooooooof f f f f f ffff f f ff f f f fafafafafafafafafafafafafafafafafafactctctccccctcccctccccc orororororororororororororororororororors ss sss ssss sssssssss afafafafafafafafafafafafafafafaaaa fefefefefefefefefefefefefefefefeeectctctctctctcctctctccctctctctctctinininininininininiininininnninnnng ggg transpiration is weak
x SoSoSoSoSoSoSoSoSoSSoSoSoSoSS me stututututututututututututututtutuuuuudededeeededeedeeeeeeeentnnnnnnnnnnn s ss s sss s s s s ssss sss thhhhhhhhhhhhhhhhhhouooooooo ght thhhhhhhhhhhhhhhhatatatatatatatatatatatatatatatataaaa ttttttttttttttttthehehehehehehehehehehehehehhehehehehe lossssssssssssssssssss ssssssssssssssss ofooooooooooooooo  mass will not be significant since water

loooooooooooooooooss is trapapapapapapappapappppppppppppepepeepeeeeepeeeeped d d d d d ddd dd d ddd inininininininininininninininininni  the bbbbbbbbbbbbbbbbbbbagagagagagagagagagagagagagaggaga (((((((((((((((((((bubububububububububububububububuuub t the bag is porous and some vapour will still
eseseseseseseseseseseseseseseseesscacc pepepepepepepeeeepepeeeee)))))))))))))))

c x $ reGuceG� WraQspiraWioQ� raWe resuOWs� iQ� Oess� WraQspiraWioQ� puOO
>�@��KeQce OeeeOeeOeeeOeeOeeOeeeOeesssssssssssssssssssss wwwwwwwwwwwwwwwwwwwwwaWaaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWa ereererererererererererererererrerer aEsorEeG�Ior�pKoWos\QWKesis.�>�@

�

x Moooooooooooooooooooststststststststststststststststttt ssssssssssstutututuutututututututututututututt deddddddddddddddddddd ntnnnnnnnnnnnnn s sss ssssss ss ssssss wrwwwwwwwwwwwwwwww ote about the lack of availability of carbon dioxide the bag
directctctcctcctctcctcctctcctctctcc ylyyyyyyyyyyyyyyyyyy limmmmmmmmmmmmmmmmmmmmitititititititititittititititititttss ssssssssssssssss tht e plant from obtaining carbon dioxide (which is not true as it can
be prododododododododododododododododododdducucucucucucucucucucucucucucucuuu ed by the plant during respiration)rr

x Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is

 
76



5

writing that ventricle ‘needs’ to have higher pressure. Structure leads to effect 
which leads to function

b x $s�WKe�pressure� iQ�cKamEer�X iQcreases�Irom���Wo��.��1cm��

Irom�B Wo D��WKe�YoOume�iQ�cKamEer�X Gecreases�Irom�����Wo
���cm�.�>�@

x $s� WKe� OeIW� YeQWricOe� coQWracWs GuriQJ� s\sWoOe�� WKe� iQcrease� iQ
OeIW� YeQWricuOar� pressure� Iorces� EOooG� ouW� oI� WKe� OeIW� YeQWricOe
iQWo�WKe aorWa��GecreasiQJ�WKe�YoOume�wiWKiQ�WKe�YeQWricOe.�>�@

5��iI�Qo�IiJures�
are�TuoWeG

�

x Descriptions were provided without quotes
x Many also did not know how to express the relationship between pressure and

volume and thus wrote from memory irrelevant points about the action of the
valves

c x ,W preYeQWs�WKe�EacNIOow�oI�EOooG�Irom�WKe�aorWa�EacN�iQWo�WKe
OeIW�YeQWricOe.�>�@

A: prevent 
backflow of 
blood (even if 
direction or ID 
of valve is 
incorrect)

�

x Most could not deduce that the valve closing is the semilunar valve and did not
state the direction of backflow

d Any 1 component � correct explanation:
x &arEoQ�moQoxiGe�>�@
x &arEoQ�moQoxiGe� reGuces� WKe� ox\JeQ�carr\iQJ� aEiOiW\ oI� reG

EOooG�ceOOs�� iQcreases�WKe�risN�oI�aWKeroscOerosis sucK�WKaW�WKe
KearW�compeQsaWes�E\�pumpiQJ�KarGer�wiWK�JreaWer�Iorce.�>�@

x 1icoWiQe�>�@
x 1icoWiQe� iQcreases� risN� oI� EOooG� cOoWs� iQ� EOooG� YesseOs �

iQcrease� raWe� oI� IaWW\� GeposiWs� iQ� EOooG� YesseOs� �� GiameWer
reGucWioQ�oI�EOooG�YesseO sucK�WKaW�WKe�KearW�compeQsaWes�E\
pumpiQJ�KarGer�wiWK�JreaWer�Iorce.�>�@

�

x Most could name a correct component of cigarette smoke but could not clearly
link the effects of the component to an increase in PRESSURE e.g. writing
about nicotine causing increased heart rate

x Common error: tar (carcinogen, cilia paralysis)
5 a

x PuQQeWW� sTuare�� correcW� separaWioQ� oI� aOOeOe� iQ pareQWaO
JameWes�>�@��correcW�comEiQaWioQ�>�@

x 0aOes�KaYe�WKe�<�cKromosome�WKaW�GoesQ¶W�carr\�WKe�aOOeOe Ior

$� ;
cKromosome�
carries�WKe�
aOOeOes

�

volume and thus wrote from memory irrelevant points about the action of the
valves

c x ,W preYeQWs�WKe�EacNIOow�oI�EOooG�Irom�WKe�aorWa�EacN�iQWo�WKe
OeIW�YeQWricOe.�>�@

AAA: preeevvvent 
bababackckkflflflooow of 
blblblooooooddd (even if 
direeectctctioioionnn ororor IIIDDD 
of vvvalalalveveve iiis s s 
incococorrrrect)

�

x Most could not deduce that the valve cccccccccccccccclololololololololololololololololloosinggggggggggggg iiiiiiissssssssssssssssssss ssss s sssssssssss sssssssssss ssss ss s ssssssss sssss s s sssss s ttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehhhehehehehehehehehehehehehhhhehehehehehehehehehehhehhehehehehhehehehehehehhehheeehehheheheeheheheeehehehhheheehehhhehehehhheeeeeeehehhhhheheheeeehehhhhheheeheeeeheheeheeheeheheheheeheeeeeeeeheeeeeeeeheeeeeeehehehehheheheeeeehheheehhheheeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssemememememememememememememmemememememememeememememmemememememmememmmmememememememmmmmmmeemememmemmememmmememmemememmememmmememememmmemmemmemememememmmmmememeemmmmmmmememmemmmmmememmeemmmeemememmmmeeeeeemmmmemeeemmeeemmmmmememmmmeeeeememeemmeemmmeeeeemmmmeemmmmmiliiliiilillllllililililililililiiiilililllililililiiiliilililliliiliiiililllliiliiilililiilililililiiililiiliiiiilililillillllllllilillllllllllllilllllununuunununuuunuunnnnnuuuunnnnunuuunnnnnuuuuuunuuununununnnnuuuuuununnnnunuuuununuunununnnunununnnunuuuuuuununnnunuuuuuuununnnnuuuuunnunuuunuununnnuunnnuununuunnnuuuunnnunnnuununnnnnuununnnnnnnuunnnnnunnnnnnunnnunnnnnnnnnunnnnnnarararararararararararararaaarararaaaaaaaaraaaaaaaaa vvvvvalve andndddddddddddd dddddddddddddddddiiiiiiiiiiiiittttttttttttt d dddddddddddddddddd not
state the direction of backflow

d Any 1 component � correct explanation:
x &arEoQ�moQoxiGe�>�@
x &arEoQ�moQoxiGe� reGuGuGuGuGGuGuGuGuGuGuGuGuGuGuGuGGGGGG cecececececececececececececececeececececcc s�ssssssssssssssssss WKWKKWKWKKWKWKWKKWKWKWKWKWKWKWKWKKWKKe�eeeeeeeeeeeeeeeeee oxoxoxoxoxoxoxoxoxoxxoxxxxxxxxxxx\J\J\J\J\J\J\J\J\J\JJJJ\J\J\J\JeQeeeeeeeeeeeeeeee �carrrrrrrrrrrrrrrrrrrrrrrrrrrrr\iQJQQQQQQQQQQQQQQQQQQQQ � aEiOiW\ oI rrreeeG

EOooG�ceOOs � iQcreaseeeeeeeeeeeeeeeeeeees�WKWKWWKWWKWKWWWWKWWWWWWWWKe�riiiiiiiisNsNsNsNsNsNNsNsNsNsNsNsNsNsNsNsNNsNNss ooooooooooooooooI�IIIIIIIIIIIIIIIII aWaWaWaWaWaWaaaaaaaaaaaaaaa KeKKeKeKeKeKeKeKeKeKKeKeKKKeKKeKKeerooooooscscscsccscscscscscscscscscscscscscscOeOeOeeOeOeOeOeOeOeOeOeeeerororororororororororororoororororor sisssssssssssss sucK�WKaW�WKKKeee
KearW�compeQsaWes�E\�pumpiQJ�KarGer�wiWK JreaWer�Iorce.�>�@

x 1icoWiQe�>�@
x 1icoWiQe iQcreeeeeaeeeeeeeeeeeeeeee sesesessesesesesesesesesssssssss sssssssssssssssss riiiiiiririiriiiririisNsNsNsNsNsNsNsNsNsNsNsNsNsNsNssNsNssNsN oooooooooooooooooooI�IIIIIIIIIIIIIIIII EOEOEEOEEEOEEOEEEOEOEOEEOOOooooooooooooooooooooGGGGGGGGGGGGGGGGGGGG cOcOcOOcOcOcOcOOccOOcOcOcOccc oWoWoWoWoWoWoWoWoWoWoWoWoWoWoWooWoWooooo s�sssssssssssss�s�ssssssss iQiQiQiQiQiQiQiQiQiQiQiQiiQiQiiQiQiQQiQ� EOooG� YesseOs �

iQcQQQcQQcQcQQQQQQQQQQQ reassssssssssssssssssseeeeeeeeeeeeeeeee rarararararrrarararararararararararraaaWe oI�IIIII IaWW\� GeeeeeeeeeeeeeeeeeeeeeepopopopopopopopopoopopopopopopoppopoopooosisiiiiiiiiisiiWsWWsWsWWWsWsWsWWsWsWsWWsWsWWWWWWsW iiiiiiiiiiiiiiQQQQQQQQQQQQQQQ EOEEOEOEOEOEOEOEOEOEOEOEOEOEOEOEOEOEEOEOE oooooooooooooooooooooooooooooooooooooooooGGGGGGGGGGGGG YeYeYYYYYeYeYYYYYYYYYYYYYY sseOs� �� GiameWer
reeeeeeeeeeeeeeeeeeeGucWioQQQQQQQQQQQ oIIIoIIIoIoIoIoIoI EEEEEEEEEEEEEEEEEEEEOoooooooooooooooooooooGGGGGoGoGGGGGGGGGGoGGGGG�YesseeeeeeeeOOOOOOOOOOOOO sucK�WKaW�WKe�KearW�compeQsaWes�E\
pumpiQJ�KarGer�wiWK�JreaWer�Iorce.�>�@

�

x MoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoM stststststststststststsststststt cccccccccccccccouldldldldldldldldlldldldldldlddldld name ee ee eeeeee eee ee aaaaaaaaaaaaaa cocococococococococococoocococococooc rrrrrrrrrrrrrrrrrrrrrrecececececececececececececececececee tttttttttttttttt component of cigarette smoke but could not clearly
lilililililililiiililiiiiinknnnnnnnnnnnnnnnnn  the effeccecccccccccccccccctsstsssststsssststsststs ooooooooooooooooof f fff f f f f fff ff ff f thththththththththththththththtththe eee eeee e ee eeeeeeee coccccccccccccccc mponent to an increase in PRESSURE e.g. writing
abaabababababababababababababaaaa ououoouououououoouououououoouoouo t t ttttttttttttt ninninininininininninnninininnicococoococococoocococococoococ tititititititititititititititititiinenenenenennenenenenenenenenenenene cauauauauauauauauauauauauuauaaaaaa sisisisisisisisisisisisisissisiiis ngnnnnnnnnnnnnnn  increased heart raterr

x Cooooooooooooooooooommmmmmmmmmmmmmmmmmmmmmmmmmmmm ononononononononononononononoooono  errrrrrrrrrrrrrrororororororororororrrorororo :::::: ::::::::: tatatatatatatatatatatatatatat r (carcinogen, cilia paralysis)
5 a $� ;

cKromosome�
carries�WKe
aOOeOes

�
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6

coOour�YisioQ. >�@
x +eQce��iQKeriWiQJ�oQe�cop\�oI�WKe�recessiYe�aOOeOe�;E Irom�WKe

moWKer is�suIIicieQW Wo�resuOW�iQ�coOour�EOiQGQess.�>�@
x Some were unable to complete the Punnett square with the correct symbols

even though genotype was given to them (unable to transfer knowledge)
x Most also could not explain clearly that inheritance of one copy in males is more

detrimental and hence more common (focus on the answer should be on males
not females)

x To remind students that alleles (recessive / dominant) are found on
chromosomes (entire chromosomes cannot be recessive / dominant)

b x 'iIIereQces�iQ�QucOeoWiGe�seTueQce�EeWweeQ�WKe�aOOeOes�resuOWs
a GiIIereQce�iQ�WKe�coGoQs�WKaW�coGe�Ior�oQe�amiQo�aciG.�>�@

x +eQce�� GuriQJ� WraQsOaWioQ�� a� GiIIereQce� iQ� WKe� coGoQs� wouOG
resuOW�iQ�a�GiIIereQW�seTueQce�oI�amiQo�aciGs WKaW�resuOW�iQ�WKe
IormaWioQ�oI�a�GiIIereQW�proWeiQ respoQsiEOe�Ior�WKe�pKeQoW\pe.
>�@

�

x Many could not explain that difference in codon sequence results in different
sequence of amino acids and hence different protein (phenotype)

x Many mentioned what genes are which is irrelevant to this question
x Many also just simply rewrote what was given in the question – that different in

nucleotide sequence results in different phenotypes (conceptual understanding
is weak)

x Usage of imprecise terms e.g. each protein consists of 3 nucleotides
6 a x X  ��� ± ��.� ± �.� ± ��� ��� � >�@ �

x Many made calculation errors e.g. using 10 % rule (3.4%)
b x $s� eQerJ\� IOows� Irom� WKe� 6uQ� Wo� WKe� proGucers� aQG

coQsumers��some�oI� WKe�eQerJ\� is� OosW� Wo� WKe�eQYiroQmeQW� iQ
e.J. WKe� Iorm� oI� KeaW� reOeaseG� GuriQJ� respiraWioQ� ��.�� � or
��.�������reIOecWioQ����.�������WraQspiraWioQ������� ��excreWor\
proGucWs����.����.�>�@

x 7Kis�eQerJ\� OosW�as�KeaW�caQQoW�Ee� rec\cOeG� ��useG�aJaiQ E\
WKe�proGucers�or�coQsumers.�>�@

�

x Most did not quote the figures as required by the question (with reference to
6.1)

x Many also did not remember how to explain the non-cyclical flow and wrote
about less energy available

c x $EouW� ��� � oI� WKe� eQerJ\� sWoreG� aW� oQe� WropKic� OeYeO� is
WraQsIerreG� Wo� WKe� QexW� WropKic� OeYeO� iQ� WKe� Iorm�oI� Eiomass �
$EouW ���� oI�eQerJ\�is�OosW�Wo�WKe�eQYiroQmeQW.�>�@

x +eQce�� WKere�wiOO� QoW� Ee� eQouJK� eQerJ\� aYaiOaEOe Wo� supporW
WKe IiQaO�coQsumers iQ�OoQJ�IooG�cKaiQs.�>�@

�

x Common errors: not quoting the percentage of energy lost / transferred, not
writing about the FINAL consumers

SECTION C: Free Response Questions (20 marks)

Qn no. Suggested answer Comments to Marks

b x 'iIIereQces�iQ�QucOeoWiGe�seTueQce�EeWweeQ�WKe�aOOeOes�resuOWs
a GiIIereQce iQ�WKe�coGoQs WKaW�coGe Ior oQe amiQo aciG.�>�@

x +eQce�� GuriQJ WraQsOaWioQ�� a� GiIIereQce� iQ� WKe� coGoQs� wouOG
resuOW iQ�a GiIIereQW�seTueQce�oI�amiQo�aciGsII WKaW resuOW�iQ WKe
IormaWioQ oI a�GiIIereQW�proWeiQ respoQsiEOe�Ior�WKe�pKeQoWoWW\p\p\pe.e.e.
>�@

�

x Many could not explain that difference in codon sequenenenenenenenenenenenenenenenenennnnnnncececececececececececececeecececce rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesesesesesesesesesesesseseeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesuluuuuuuuluuuuuuu ts in didididididdidididididdididdid ffffffffffffffffffffffffffffffffffererererererererererererererererere enenenenenenenenenenenenenennenentttttrrrrrrrrrr
sequence of amino acids and hence different prottttttttttttteieieieieieieieieieieieieieieieiieieiiieiiieeiiiieiieeieieeeiiiiiiiiiiieeiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((phphphphphphphhphhhphphphhphphphphphhphphphphphphphphphphphphphphphphphphphphphphhhhphhphphphphphhhphphphphpphphphphphphpphhphphppppphphhphphphphppphhphhpppphpphphhhhhpphhhphphppphpphhphphphphpphphphhphhhhhhppphphphpppppphhphpppphhphphppphhhhphpphhphphhhphphphhpppppppppppppp eneeeeenenenenenennnnnnneneneneneennnnneenenennneeeneennnennnnnnenennnnnnnnnnnnnnnennnnnnnneeennnnnnnnnnnennnennnnenneeeenenennennnneennnnnneeeeennneeeeennneennennnototttttttttttttttttttttttttttttttyyyyyyyypyyyyyyyyyyyyyyyy e)((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((

x Many mentioned what genes are whicccccccccccccccchhhhhhhhhhhhhhhh isisisisiiisisisisisisisiisisis irrelellelellelelelellellllllleeeeeeevevvvvvvvvvvvveevvvvvvvvevvvvvvvvvvvvvvevvvvvevvvvvvvevvvvvvvvvvvvvvvvvvvevvvvvvvvvvvveevvvvvvvvveeveevvvvvvvvvvvvvevvevvevee anaananaaaaaananananaanananananananananananaaaaaaananannnnnanananaaaaaaannanannanaaaaannnnnnnanaanannnnannannnnannnnnnnannannnnnannnnnnnnnnnnannnnnnnnnnnnnnnannnaannaannnnaaannnanaannaannanaa t t tt ttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttttttt ttttt ttttttttttttttttt ttttttttttttttt totottotototottototototototototottoototootototototottotototototototototoottotoottototototototottotttototttotototototottototototottottototototototoooooooooooooooooooooooooooooooo tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthihihhihihihhhhihihhhihihihihihihihihihihihhhhhihhhhihhhiiihihihihihihhhhhhhiihihihihihhhhihhhhhhhihihihihihihhihhhhhhhhihihhhhiihihihhhhhhihihhhihhhhhhihhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiiihiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssss sssssss ssssssssssssss sssssssssssssss ssssssssssssssssss ssssss ququqququqqquqquququuuququqquqququuqququuquqqqququuququqququqqqquqqquuuqqquqqqqqquuqqqqququuquqqqqqquququuqqqqquqqqqqqqqqququqqqquqquqqqqqqqqquqqqqqqqqqqqqqqquqqquququqq eseseseseseseseseseseseesesesestittt onn
x Many also just simply rewrote what wasasssssssssssss giviviviiviviviviviviviviviviviivvvvvenenen iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ththththththththththththttthtththththhthhtthhhhhhthhhhhhhhhhhhthhhhhhhhhhhhhthhhhhhhthhhhhtththhthhthththhhthththththhththhhthhththththhthhhthhhhhthhhhththhhhththhhthhhththhththhttththhttththttttthhthtttttttthhhhhthttttthtthhtthhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ququququququququuuququuquuququququququququququuququququququququququququuuququuuquuquququuuquququququuuuuquuquuuuuquuuuuuquqqquuuqququuqqqqqqquuquqququqqquqququququuquququqqququququuuqquqquuuqqqquuquqququuuqqqququuquuuqqqqquqqqqqquuuqqqqqquuqqqqqqqqquuuqqqqquuuqqqquuuuqqqqqquuuqquqqqqqqqqqqqqqqqqq eeeeeeeeeeseseseseeeeeseeeeeseeeeeseeeeeeeeeeeeeeeeseeeeeeeeseseeeeeeesseeeesseeessseeeesseeeesseeeeeeeeesssesee tititititititititititititititititititt onnnnnnnnnnnnnnnnn – thththththththththththththththhat diffffffffffffffffffefefefefefefefefefefefefefefefeerererererererererererereerererer nnnnnntnnnnnnnnnnn  inii

nucleotide sequence results in n n nn nnnn n nn nnnnn nn didididididididididdididididididiiffffffffffffffffffffffferent phphphphphphphphphphphphphpphphpphennnnnnnnnnnnnnnnnnotooooooooooo ypessssssssssssssss (((((((((((((((((((((((((((((((((((((((((((((((((((((((((cccccccccococcccccccccccc nceppppppppptututututututuututututututututuuaaaaaalaaaaaaaaaaa  underererererererererererererererererstststsstststststststststststssts aaaaaaanaaaaaaaaaaa dingii
is weak)ii

x Usage of imprecise terererererererererererererereeee msmsmsmsmsmsmsmsmsmsmsmsmssmsssmm eeeeeeeeeeeeeee.g.g.g.g.gg.g.g.g.g.gggggggg. eachchchchchchchchchchchchchchcchhhh pppppppppppppppprorrrrrrrrrrrrrrrrr tein cccccccccccccccccconnonononononononnononononnsists of 3 nucccccccccccccccclllllelllllllllllll otototototototototototototototototides
6 a x X  ��� ± ��.� ± �.� ± ��� ��� � >�@ �

x Many made cacacacacacacacaacacacacacacaac lclclclclclcllclclclclcllclclclclcculation nnnnnnnnnnn ererererererererererererererererrrororororororororoorororororororoors e.g.g.g.g.g.g.g.g.g.g.g.g.gggg..g uuuussissssssssssssss ng 10 % %%% % % % %%% %% %% %% %%  rururururururururururururururururruuulelelelelelelelelelelelelelelelelee (3(3(3(3(3(3(3(3((3(3(3(3(33(333( .4....... %)
b x $s� eQerJ\� IOows� Irom� WKe� 6uQ� Wo� WKe� proGucers� aQG

coQsumers��some�oI� WKe�eQQQQQQQQQQQQQQQQQQQererererereeereeererererereeerrJ\J\J\JJJ\JJ\JJJ\J\J\JJJJJJJJ � is� OoooOoOoOOoOooooosWssWssWsWssssWsWsWsWsssssWssWsssW� Wo� WKe�eQYiroQmeQW� iQ
e.J. WKe� Iorm� oI� KeaW� reOeaseG GuGuGuGuGuGuGuuGuGuGuGuGuGuGuGuGuGuGuGuGurrrrrirrirrirrrrirrrrrrr QJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJ rrrrrrrrrrrrrrrrrrrrresesesessesesessesessessssesesessspipp raWioQ ��.�� � or
����������������������.�������������������������������rerererererererererererererererereereeeIOececccceccceccecccccccccccWioQoooooooooooooooooooo ����.� ������������������������������������������� ���������������WrWrWrWrWrWrWrrWrWrrrWrWrrWrrrraQaQaQaQaQQaQaQQQspspspspspspspspspspspspspspspspspspspspppspirirriririririririririrririririririrraWaaaWaWaWWaWaWaWaaWaWaWaWaWaWaWaWaWaWa ioi QQQQQQQQQQQQQQQQQQQ ������ ��excreWor\
prpppppppppppppppppppp oGucWs ������������������������������������������������� .��.�.�.�.�.�.�.�.�.�.�.���.����� �������������������������������������.�>�@

x 7Kis�eQerJ\� OosW�as�KeaW�cacacacacacacacacacacacaccacacacacaaaaaQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQoWooooooooooooooooo �Ee� rec\cOeG ��useG�aJaiQ E\
WKe�proGucers�or�coQsumers.�>�@

�

x MoMoMoMoMoMoMoMoMoMoMoMMMoMoMMMMoost did nototototototototototototototto qqqqqqqqqqqqqqqqqquououououououououououououououououououu teteteteteteteteteteteteteteteteetetete ttttttttttttttttttthehehehehehehehehehehehehehehehehehehe figures as required by the question (with reference to
6.6.6.6.66.6.6.66.6.66.6.6.6.66.6 1)1)1)1)1)1)1)1)1)1)1))1))1)1)1)11))

x Maaaaaaaaaaaaaaanynynynynynynynynynyynynynynynynynyy aaaaaaaaaaaaaaaaaaalslslslslslslslslslslslsslslslssl o dididididdididididdididididdd d ddddddddddddddd not remember how to explain the non-cyclical flow and wroterr
abouuuuuuuut ttttttttttttttttt t lelelelelelelelelelelelelelelelelelelessssssssssssssssssssssssssssssssssss eeeeeeeeeeeeeenergy available

c x $EouW ������������������ � oI� WKe� eQerJ\� sWoreG� aW� oQe� WropKic� OeYeO� is
WraQsIerreG� Wo� WKe� QexW� WropKic� OeYeO� iQ� WKe� Iorm�oI� Eiomass �
$E W �� � I i O W W WK i W >�@

�
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7

markers
7 a Max 2 descriptions with correct quoting of figures [4]:

x 1umEer�oI� iQciGeQces�oI�GiaEeWes�Kas� iQcreaseG�iQ�eacK�aJe
Jroup Irom������Wo������>�@

x E.J.�,Q�peopOe�aJeG����±�����QumEer�oI�iQciGeQces�oI�GiaEeWes
Kas�iQcreaseG�Irom���.����iQ������Wo���.����iQ�����.�>�@

x )or� aQ\� parWicuOar� \ear�� QumEer� oI� iQciGeQces� oI� GiaEeWes� is
KiJKer�iQ�oOGer�peopOe�WKaQ�iQ�\ouQJer�peopOe.�>�@

x E.J.�,Q�����������oI�peopOe�aJeG����±����KaG�GiaEeWes�wKiOe
��.���oI�peopOe�aJeG����±����KaG�GiaEeWes.�>�@

x 7Ke�oQseW�oI�GiaEeWes�is�occurriQJ�earOier.�>�@
x E.J.�,Q��������.� ��oI�WKose�aJeG����Wo����KaG�GiaEeWes�wKiOe

iQ�������WKe�QumEer�KaG�riseQ�Wo���.� �.�>�@

Max 2 marks for reasons:
x /acN�oI�exercise ��Oess�acWiYe >�@
x 'ieW�KiJK�iQ�carEoK\GraWes ��suJar >�@
x 2EesiW\ ��more�aIIOueQW�so�caQ�eaW�more >�@
x 6OowiQJ�GowQ�oI�meWaEoOism ��Oess�respoQsiYe�Wo�iQsuOiQ ��Oess

KeaOWK\�OiYer iQ�oOGer�peopOe�>�@

�

x Most are weak at identifying the trends or accurately articulating the trends and
quoting appropriate figures to substantiate the trend observed

x Many were able to give 1 reason for trend observed (slowing of metabolism)
x Common error: liver produces insulin (not penalised)

b x ,QsuOiQ� wiOO� Ee� GiJesWeG iQ� WKe� sWomacK E\� WKe� pepsiQ iQWo
poO\pepWiGes aQG wiOO�QoW�IuQcWioQ.�>�@

$��wiOO Ee
GiJesWeG

�

x Most could not make the connection given in the question that insulin is a
protein and extend the understanding to the fact that it would be digested

x Common errors: it would take a long time for insulin to be digested / longer time
to absorb, cannot go to the site of action in the liver, no glucose in mouth to
react with insulin

c x 7Ke� iQsuOiQ� spra\�wouOG�moYe� Irom� WKe� QasaO� caYiW\ iQWo� WKe
pKar\Qx�aQG�WKeQ�WracKea.�>�@

x )rom� WKe� WracKea�� WKe� spra\�wouOG�moYe� iQWo� WKe� EroQcKus�
EroQcKioOe�aQG�aOYeoOi.�>�@

x 7Ke�spra\�wouOG�WKeQ�GiIIuse�across�WKe�aOYeoOar�waOO iQWo�WKe
pOasma iQ�WKe EOooG�capiOOaries.�>�@

�

x Understanding of the structures in the respiratory system was weak
x Irrelevant responses include the movement throughout the circulatory system

till the liver
8 a Max six marks:

x )rom Ga\���±��� meQsWruaWioQ occurs�Gue� Wo� WKe�Gecrease� iQ
WKe OeYeOs�oI�proJesWeroQe iQ�WKe�OasW�Iew�Ga\s�oI�WKe�preYious
c\cOe.�>�@

x 'uriQJ� meQsWruaWioQ�� WKe� uWeriQe� OiQiQJ� EreaNs� GowQ aQG� is

)or�eacK�Wime�
perioG�
>�@ GescripWioQ
oI�eYeQW

�

��.���oI�peopOe�aJeG��� ± ���KaG�GiaEeWes.�>�@

x 7Ke�oQseW�oI�GiaEeWes�is�occurriQJ�earOier.�>�@
x E.J.�,Q��������.� ��oI�WKose�aJeG����Wo����KaG�GiaEeWes�wKiOe

iQ�������WKe�QumEer�KaG�riseQ�Wo���.� �.�>�@

Max 2 marks for reasons:
x /acN�oI�exercise ��Oess�acWiYe >�@
x 'ieW�KiJK�iQ�carEoK\GraWes ��suJar >�@
x 2EesiW\ ��more�aIIOueQW�so�caQ�eaW�more >�@
x 6OowiQJ�GowQ�oI�meWaEoOism ��Oess�respoQsiYe�Wo�iQsQsQsQsQsQssQsQsQsssQssQsssQssssssssuuOuOuOuOuOuOuOuOuOuuOuOuOuOuOuOuuuuOuuuuuuu iiiiiQiiiii ��Oessssss

KeaOWK\�OiYer iQ�oOGer�peopOe�>�@
x Most are weak at identntntntntntntntntnnnntnnnnn ifiiffffffffffyiyiyiyiyiyiyiyiyiyiyiyiyyyiyyyyy ngngngngngngngngggngngngngngnggg tttttttttttttttttthehhehehehehehehehehehehhehhhhhh trererererererererererererererereeeeenddddddddddddddddddssssssssssssss or aaaaccccccccccccccccccccccc uruuuuuuuuuuuuuuu ately articulaaaaaaaaaaaaaaaattttitittttttttttttt ngngngngngngngngngngngngngngngngng the trends and

quoting appropriate fifiiifiifififififififiifiiguguguuguguguuguguguguuguurerererererererrerrererererres sss tototototototototototoototototot sssssssssssssssssubububububububbubububububbu ststststststststststsstsstststssttananananananananananananaanananannnntit attttttttttttttte ththhththththththththhthththhthhhe eeeeeeee trenenenenenenenenenenenenenenenee dd ddd d dddddddd d ddd observedddddddddddddddddd
x Many were abababababbababbababbababbblelelelelelelelelelelelelelelele to giveeeeeeeeeeeeeeee 1111111111111111 rrrrrrrrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeae son fofffffffffffffffff r rrr trend obbbbbbbbbbbbbsesesesesesesesesesesesesesesesseseervrvrvrvrvrvrvrvrvrvrvvrvrvrvvrr edededededededededededededededededededd (((((((((((((((((((slsss owing of metabolism)
x Common errrrrrrrrrrrrrrrrrrorrrr: :: : : ::::: : : :::: lil veeeeeeeeeeeeeeer r r rr rr r r r rrrr rrrr prpppppppppppp oducuccucucucucucucucucuccucuccucu eseseseseeseeseseseseseseseseseees iiinsnsnsnsnsnsnsnsnsnsnsnsnssnssnsnn ululululullllllllllinininininininininininininnininii  (nototttototototototototottotoototto ppppppppppppppppppenenenenenenenenenenenenennenenene alalalalalalalalalalalalalalalalllaalisisisisisissisisisisisisisisisisedededededededededededeedeeed))))))))))))

b x ,QsuOiQ wiOO� Ee� GiGGGGGGGGGGGGG JeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeJeeJeeeeesWeGeGeGeGeGeGeGGeGeGeGeGGGGGGGG iQ� WKe� sWomacaaacaacacaacaacaaaaacacaacaacKKKKKKKKKKKKKKKKKKKKKK E\� WKe� pepsiQ iQWo
popopopopopopopopopopopopopopopopopopopopopoO\pepepepepeepepepepepeeeeeeeeeeeepWWWWWWWWWpWWWWWWWWWiGiGiGiGiGiGiGiGiGiGiGiGiiGGGiGGGes aQG wiwiwiwiiwiwiiwiwiwiwiwiwwiwwiwwww OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO �QoWoWoWoWoWoWoWoWooWoWoWoWooWooooWoW IIIIIIuQuQuQuQuQuQuQuQuQuQuQuQuQuQQuQuQuQuQuQuQcWcWcWcWcWcWcWcWcWcWcWcWcWcWcccccWcc ioioioioioioioioioooiooiooooooooooQQ. >�@

$��wiOO Ee
GiJesWeG

�

x MoMoMoMoMMoMoMoMoMoMMoMoMMMMM st couououououououoooouououoooouo lddddddddddddddddd nototototototototototototootototoot mmmmmmmmmmmmmmmmmmmake the eeee e eeee eeee eeeee ccccocccccccccccc nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ececececcecceccccccctititititititititititititittt ononononononononononononononononnoo giveneeeeneeeeeeeeeeeee in the question that insulin is a
prprprprprprprprprprprprrprprppp otein annnnnnnnnnd dddddddddddddddd exexexxxxxxxxxxxxxxxteeeeeeeeeeeeeeeenddndddndddddndndddddd the uuuuuuuuuuuuuuundndndndnndndndndndndndndndnddndn erererererererererererererrereerrsttststtststttststststststtsttanaaaaaaaaaaa ding to the fact that it would be digested

x Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonoononoooononooonononoo  errrrrrrrrrrrrrrrorororororororororororororrorororo s:ssssssssssssssss it wwwwwwwwwwwwwwwwwwououououououououououououououououuuuldldldldldldldldldldldldldldldld tttttttttttttttakakkakakakakakakakakakakakakakkke eeeeeeeeeeeeeeee aaaaaa aaaaaaaaaaaa lol ng time for insulin to be digested / longer time
totttototttttttttttt  absbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsssorororororororororororororooroorb,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b, ccannononoonoononoononononononooot tttttttttttttt gogogogogogogogogoogogogogogogoooggo tttttttttttttttttto ooooooooooooooo ththththththhthththththththththththt eeeeeeeeeeeeeeee site of action in the liver, no glucose in mouth to
reeeeeeeeeeeeeeeeacaaaaaaaaaaaaaaaaaa t with insssssssssssssssssulululululululululululululuuluululiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnniiii

c x 7Ke� iQsuOiQ� spra\�wouOG�moYe� Irom� WKe QasaO� caYiW\ iQWo� WKe
pKar\Qx�aQG�WKeQ�WracKea. >�@

x )rom� WKe� WracKea�� WKe� spra\�wouOG�moYe� iQWo� WKe EroQcKus�
EroQcKioOe�aQG�aOYeoOi.�>�@

x 7Ke�spra\�wouOG�WKeQ�GiIIuse�across WKe aOYeoOar�waOO iQWo WKe
O i WK EO G iOO i >�@

�
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GiscKarJeG�ouW�oI�WKe�YaJiQa�WoJeWKer�wiWK�WKe�uQIerWiOi]eG�eJJ�
aQG EOooG.�>�@

x )rom� Ga\� �� Wo� ���� WKe� iQcrease� iQ� oesWroJeQ� OeYeOs >�@
sWimuOaWes� WKe� uWeriQe� OiQiQJ Wo� WKicNeQ �� Jrow �� repair aQG
Eecomes YascuOari]eG.�>�@

x )rom�Ga\����Wo�����WKe�iQcrease�iQ�proJesWeroQe�OeYeOs >�@�Gue
Wo�WKe�preseQce�oI�WKe�corpus�OuWeum�maiQWaiQs�WKe�WKicNQess
oI� �� IurWKer� WKicNeQs WKe�uWeriQe� OiQiQJ� Wo�prepare� Ior�possiEOe
impOaQWaWioQ�oI�WKe�emEr\o.�>�@

x )rom�Ga\����Wo��� �wKeQ�Qo�IerWiOisaWioQ�occurs���WKe�Gecrease
iQ� proJesWeroQe� OeYeOs Gue� Wo� WKe� EreaNGowQ oI� WKe� corpus
OuWeum�sWimuOaWes�WKe�uWeriQe�OiQiQJ�Wo�EreaN�GowQ�aW�WKe�oQseW
oI�meQsWruaWioQ.�>�@

>�@ expOaQaWioQ
oI�roOe�oI
KormoQe

x Days of the cycle were not always included in the answers (penalised)
x Common irrelevant responses include mention of ovulation (question’s focus is

on events in the uterus)
x Common errors: writing that day 15 – 28 is when progesterone levels

increases, writing in a non-chronological order
b Similarities:

x ,Q� EoWK� pOaQWs� aQG� KumaQs�� WKe� KapOoiG� maOe� JameWe� Iuses
wiWK�WKe�IemaOe�JameWe�Wo�Iorm�a�GipOoiG�]\JoWe.�>�@

Differences (point to point, both sides of comparison): 
x 7Ke siWe�oI�IerWiOisaWioQ iQ�pOaQWs is�WKe�oYuOe >�@�wKiOe�WKe�siWe�oI

IerWiOisaWioQ�iQ�KumaQs�is�iQ�WKe�IaOOopiaQ�WuEe���oYiGucW.�>�@
x 7wo� maOe� JameWes Iuse� wiWK� Wwo� QucOei� GuriQJ� GouEOe

IerWiOisaWioQ >�@�iQ�pOaQWs�wKiOe�oQO\�oQe�maOe�JameWe Iuses�wiWK
WKe�oYum�Wo�Iorm�WKe�]\JoWe iQ�KumaQs.�>�@

x ,Q�pOaQWs��iW�is�possiEOe�Ior�seOI�IerWiOisaWioQ�Wo�WaNe�pOace�wKere
WKe JameWes�are�proGuceG� Irom� WKe�same�pareQW >�@�wKiOe� iQ
KumaQs��seOI�IerWiOisaWioQ�is�QoW�possiEOe.�>�@

�

x Question was challenging to most who could not find the common similarity or
suitable points of comparison for differences about the event of fertilisation itself

x Common irrelevant responses include writing about events leading to
fertilisation e.g. pollination or writing about asexual reproduction

x Writing that plants can self-pollinate and hence self-fertilize
9 a Max 5 marks:

x POaQWs�are�WKe�oQO\�orJaQisms WKaW�caQ�coQYerW�carEoQ�GioxiGe
iQ�WKe�aWmospKere�iQWo�cKemicaO�eQerJ\�iQ�WKe�Iorm�oI�JOucose.
>�@

x 'uriQJ�pKoWos\QWKesis� WKe cKOoropOasWs iQ�pOaQW�ceOOs Wrap�OiJKW
eQerJ\�Irom�WKe�suQ aQG�use�iW�Wo�coQYerW�carEoQ�GioxiGe�iQWo
JOucose.�>�@

x *Oucose� is�useG�E\� WKe�pOaQWs� Wo� Iorm�Qew�ceOOs� aQG� is� WKus
coQYerWeG�iQWo�Eiomass.�>�@

x 'uriQJ�IeeGiQJ� eQerJ\ iQ�WKe�Iorm�oI�Eiomass�is�WraQsIerreG Wo
coQsumers.�>�@

>�@
pKoWos\QWKesis

��

iQ� proJesWeroQe� OeYeOs Gue� Wo� WKe� EreaNGowQ oI� WKe� corpus
OuWeum�sWimuOaWes�WKe�uWeriQe�OiQiQJ�Wo�EreaN�GowQ�aW�WKe�oQseW
oI�meQsWruaWioQ.�>�@

x Days of the cycle were not always included in the answers (penalalalalalalalalalalalalalalalalala isisisisisisisisisisisisisisisisisedededdd)))))))))))))))))
x Common irrelevant responses include mention of ovulationonnnnnnnnnnnnnnnn ((((((((((((((((((quququququququququququququququququesesesesesesesesesesesesesesestititititititittitittiititiononononononononononononononononon’ssssss focus is

on events in the uterus)
x Common errors: writing that day 15 – 28 is whhhhhhhhhhhhhhhhheneneneneneneneneneneneneneneneneenne pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppproooooooooooooooogggggeggggggggggg sterrrrrrrrrrrrrrrrononononononononononononononononone eeeeeeeee eeee eee leleleleleleleleleleleleleleleleevvvevv ls

increases, writing in a non-chronological order
b Similarities:

x ,Q� EoWK� pOaQWs� aQG� KumaQs�� WKe� KapOoiG maaaaaaOOOOOOOOOOOOOOOOOOOOOOOOOOOOOeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee JaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJaJJaJJaJaJaJaJaJaJJaJaJJaJaJaJaJaJaJaJJaJaJJJaJaJaJJJJJaJJJaJJJaJaJaJJaJJJaaJaJaJaJJaJaJaJaJaJaJaaJaJaJaJaJaJaaaJaaaaaaJaaaaaaaaJaaJaaJaaJaJaJJaaaaaaaaaaaaJaaaaaaJaaaJJJJJJJaaJJJJJJJJJJJJJJ mememmemmemememmemmememmememmememememeeememememmmmmemememeemeeememmmmemememeemememmmememmmmeeemememmmmmmeeemmemmememememeemmeemmmmmemmmemmemmemememmmmmemmeemmmmmmmmmmmmemeemeememeeeememeeeeeeeeeeeeeeeemeemeeeeeeeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeeWeWeWeWeWeWeWeeWeWeWeWeWeWeWeWeWeWeeWeWeWeWeWeeWeeeeeWeWeWeeWeWeeWWeeeeeeWeWeeeWeWeWeeWeWeeeWWWeeeWeeWWeWeeWeWeWeWeWeWeeWeeWWWWeWeWeeeeeeWeWeeWeeeeeeeeWeeeeeeeeeeeeeeWeeeeeee� IIIIIuIuIuIIIIIIIIIuIIIIIIIIIIIIIIuIIuIuIIuIIuIuIuIIuIusesseeeeeeeeeeeeeeeeessssssssssssssssss
wiWK�WKe�IemaOe�JameWe�Wo�Iorm�a�GipOoiG�]\]\]\]\]\]\]\]\]\]\]\]\]\]\]]\]]\]\]\]\\JoJoJoooJoJoooJoooooooooooWe.�>�>��@@@@@@@@@@@@@@@@@@@@@@@@@

Differences (point to point, both sides of comparison): 
x 7Ke siWe�oI�IerWiOisaWioQ iQ�pOaQWs is�WKe oYYYYYuOuOuOuOuOuOuOuOuuOuOOuuOOuOuOuOuu eeeeeeeeeeeeeeeee >�@�wKiOe�WKe�siWe�oIoIoI

IerWiOisaWioQ�iQ�KumaQs�is�iQ WKe�IaIaIaIaIIaIIIIIIaIaIaIaIIaOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOopopopopopoppopopoppopoppopopopoppiaiiiiiiiiiii Q�WuEe ���������������� oooooooooooooooooooooooYiYiYYiYiYYYiYiYYiYiYiYiYYYYYYYiYiGuGuGuGuGuGuGuGuGuGuGuGuGuGuGuGuGuGGuGGuGG cWccccccccccccccccccc . >�@
x 7wo� maOe� JaJaJaJaaJaJaJaJaJJJJ meemeeeeemeeeeeeeeeeeeeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeeeees Iuse� wiWK� Wwo� QucOei� GuriQJ GouEOe

IerWiOisssssssssssssssssaWaaaaaaaaaaaaaaaaa ioQ >�@�iQ�pOaQWs�wKiOe oQO\�oQe�mamamamamamaamamamamamamamamaamamamamaaaOeOeOeeeeOeOeOeOeOeOeeeeeee JJJJJJJJJJJJJJJJJJJJamamamamamamammamammammmmmmmmmmmeWeWeeeeeeeeWeWeeeeeeee e Iuses�wiWK
WKe oYum�Wo�Iorm�WKe�]\JoWe iQ�KumaQs.�>�@

x ,Q�pOaQWs��iW�is�possiEOe�Ior�seseseseseseseseseseseseeseseseseeseseeeeOIOIIIOIOIOIOIOIOIIOIOOIOIOIIOIO �I IeIeIeIeIeIeIeIeIeIeeIeIeIeIeIeeIIeIeIeIerWWWWWWWWWWWWWWWWWiOiiiiiOiiOiiiiiiiiiOisisisisisisisisisisisisissisississsisssaWaWaWaWaWaWaWaWaWaWaaWaaWaWaWaWaWaWioooiooioooooooooooioioooooQQQQQQQQQQQQQQQQQQQ Wo�WaNe�pOace�wKere
WKe JameWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWeWWessesessesessessssss arererererererererererrererereerereeee ppppppppppppppppppppproGuceeeeeeeeeeeeeeeeeeG�GGG�GG�GG�G�GG�GG�GG�GGGGG IrIrIrIrIrIrIrIrIrrIrIrIIrrrIrromomomomomomomomomoomomomomomomomomomoommo � WKe�same�pareQW >�@�wKiOe� iQ
KumaQs��seOI�I IerWiOisaWioQ�is�QoW�possiEOe.�>�@

�

x QuQuQuQuQuQuQuQuQuQuQuQuQuQuQQuQQuQ eseseseseseseseseseseseseseseeesesstititititititititttittitittttit onoo wwwwwwwwwwwwwwwwwwasaaaaaaaaaaaa  chahahaaaaaaaaaaaaaaallllllllllllllllleneneneneneneneneneneneneneeenenngigigiggigigigigigiggiggggggigingngngngngngngngngngngngngngngnggggg ttttttttttttttttto o most who could not find the common similarity or
susususususususususususususuuuuuitable pointtttttttttttts ssssssssssssssss ofofofofofofofofofofofofofofoffoffff ccccccccccccccccccomomomomomomomomomomomommomommommompapapapapapapapapapapapapapapapapapapparirrrrrrrrrrrrrr son for differences about the event of fertilisation itself

x CoCoCoCoCoCoCoCoCoCoCoCoCoCoCCoCCCCommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm onononononononooononoononononon iiiiiiiiiiiiiiiirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr eleeeeeeeeeeeeeeee evvvvvvvvvvvvvvvvvvvanananananananananannananannnnt ttttttt tttttttttt responses include writing about events leading toii
fertrtrttrtrtrtrtrtrtrttrtrtrtrtrtrrtiliiiiiililiiiiililisisisisisisisisisisisisisisisisissi attattattatattttattttta ioioioioioioioioioioioioioioioioioioionnn nnnnnnnnnnnnnnn e.e.ee.eeeeee.e g.g.g.g.g.g.g.gg.ggg.g.g.gg pppppppppppppppolooooooo lination or writing about asexual reproduction

x Writinininininininininininininininnnnng g g g g g g g g g g ggg gggg thhhhhhhhhhhatatatatatatatatatatatatatatataaataa pppppppppppppppppppplalllllllllll nts can self-ff pollinate and hence self- -ff fertilize
9 a Max 5 marks:

x POaQWs�are�WKe�oQO\�orJaQisms WKaW�caQ�coQYerW�carEoQ�GioxiGe
iQ WKe aWmospKere iQWo cKemicaO eQerJ\ iQ WKe Iorm oI JOucose

>�@
pKoWos\QWKesis
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x ,Q� WKe� miWocKoQGria oI OiYiQJ� orJaQisms� JOucose� is� oxiGi]eG�
GuriQJ� respiraWioQ >�@ Wo� reOease WKe� eQerJ\ reTuireG� Ior� WKe�
orJaQisms�Wo�carr\�ouW�WKeir�acWiYiWies�aQG�Jrow.�>�@�

x Question was challenging to most to integrate processes in the carbon cycle to 
explain that plants are the only source of glucose for most other life forms 

x Irrelevant responses include production of oxygen (question’s focus is on the 
carbon cycle)

b Max 3 points:
x 'uriQJ�pKoWos\QWKesis��pOaQWs�remoYe�carEoQ�GioxiGe Irom�WKe�

aWmospKere�aQG�coQYerW�iW�iQWo�JOucose.�>�@�
x :iWK� iQcreasiQJ� GeIoresWaWioQ�� WKere� wiOO� Ee� Iewer� Wrees� Wo�

remoYe�carEoQ�GioxiGe Irom�aWmospKere.�>�@
x 7Kis�wiOO� OeaG� Wo�aQ�oYeraOO� iQcrease� iQ� WKe�amouQW�oI�carEoQ�

GioxiGe remaiQiQJ�iQ�WKe�aWmospKere.�>�@�
x 2rJaQisms� OiYiQJ� iQ� WKe�IoresWs� Oose�WKeir�KaEiWaWs aQG�source�

oI IooG�aQG�sKeOWer.�>�@
x 7Kis�caQ�cause�imEaOaQces�Wo�WKe�IooG�cKaiQ.�>�@�
x 2rJaQisms�ma\� eYeQWuaOO\� QoW� surYiYe� aQG� species� Eecome�

exWiQcW.�>�@

Max 1 key point with elaboration:  
x 7o� maiQWaiQ� EioGiYersiW\� E\� preYeQWiQJ� WKe� exWiQcWioQ� oI�

species >�@
o $�OarJe�JeQe�pooO�is�imporWaQW�as�maQ\�wiOG�pOaQWs�aQG�

aQimaOs�possess�IaYouraEOe�JeQes.�>�@
o POaQWs�wiWK�EeWWer� resisWaQce� Wo�Giseases�aQG�GrouJKW�

caQ� Ee� proGuceG� E\� crossiQJ� GomesWic� species� wiWK�
wiOG�species. >�@

o 0aQ\� WropicaO� pOaQWs� are� oI� JreaW� imporWaQce� as� WKe\�
are�sources�oI�meGiciQaO�GruJs.�>�@

x 7o�aOOow�Ior�species�GiYersiW\ >�@
o 7Kis�meaQs�Wo�KaYe�a�wiGe�YarieW\�oI�GiIIereQW�species�

oI�orJaQisms�OiYiQJ�iQ�a�JiYeQ�area.�>�@
o EacK� species� Kas� iWs� roOe� Wo� pOa\� iQ� maiQWaiQiQJ� WKe�

EaOaQce�iQ�WKe�ecos\sWem.�>�@

x 7o�maiQWaiQ�a�sWaEOe�aQG�EaOaQceG�ecos\sWem >�@
o 7Kis�preYeQWs�GisrupWioQ�oI�QaWuraO�c\cOes�sucK�as� WKe�

carEoQ�c\cOe��aQG�aOso�preYeQWs�JOoEaO�warQiQJ. >�@

x )or�ecoQomic�purposes >�@�
o 7ropicaO�pOaQWs�proYiGe�raw�maWeriaOs�Ior�iQGusWries.�>�@
o 7ropicaO� raiQIoresWs aOso� proYiGe� IooG� Ior� exampOe��

rice��piQeappOe�aQG�EaQaQa >�@

x )or�scieQWiIic�researcK >�@�

�

x :iWK� iQcreasiQJ� GeIoresWaWioQ�� WKere� wiOO� Ee� Iewer� Wrees Wo�
remoYe carEoQ GioxiGe Irom�aWmospKere.�>�@

x 7Kis�wiOO� OeaG� Wo�aQ�oYeraOO� iQcrease� iQ� WKe�amouQW�oI�carEoQ�
GioxiGe remaiQiQJ�iQ�WKe�aWmospKere.�>�@�

x 2rJaQisms� OiYiQJ� iQ� WKe�IoresWs� Oose�WKeir�KaEiWaWs aQG�soourururcecece�
oI IooG�aQG�sKeOWer.�>�@

x 7Kis caQ cause�imEaOaQces�Wo WKe IooG cKaiQ.�>�@
x 2rJaQisms�ma\� eYeQWuaOO\� QoW� surYiYe� aQG� spececcccccccccccccccccccccccieieieieieieieieieieieieeieieieieieieieeeeieieieeeeieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeiieeeeeeessssssssssssssss�s�sssss�sssssssssssss�sssssssssssssssssssssssssssssss� EeEeEeEeEeEEEEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEEEeEeEeEeEEEEeEeEeEeEeEeEEEEEeEeEeEeEEeEEeEeEeEeEeEeEEEeEeEeEeEEEeEeEeEeeeEeEeEeEEEeeEeEeeEEEEEeEeeEeEeEeEeeeEeEeEEeeeEeEeeeEeEEeEeEeEEEEEEeeeEeEEeeeEEEeeEeEEEEeEeEeeeEeEeEeeeEeEeEeEeeeEeEEEEEEE ccoccocococococooooooooooooocooocococooocooooooccocoooocoococoooooccocoococooooooccoocooocccccocoocooooccccococcoocoooccococcocoooccccccocooocccoooocccooccocooccccoooocccccooooccccocccocooomemememememememememememeememememmeem �

exWiQcW.�>�@

Max 1 key point with elaboration:  
x 7o� maiQWaiQ� EioGiYersiW\� E\� preYeQWiQJ� WKee� exWiQcWioQ� oooI�

species >�@
o $�OarJe�JeQe�pooO�is�imporWaQW�as�maQ\�wiOG�pOaQWs�aQGQGQG�

aQimaOs�possess�IaYouraEOe�JeQes. >�@
o POaQWs�wiWK�EeWWer� resisWaQce� Wo�Giseases�aQG�GrouJKW�

caQ� Ee� proGuceG� E\� crossiQJ� GomesWic� species� wiWK�
wiOG�species. >�@

o 0aQ\� WropicaO� pOaQWs� arer � oI� JreaW� imporWaQce� as� WKe\�
are�sources�oI�meGiciQaO�GruJs. >�@

x 7o�aOOow�Ior�species�GiYersiW\ >�@
o 7Kis�meaQs�Wo�KaYe�a�wiGe�YarieW\�oI�GiIIereQW�species�

oI�orJaQisms�OiYiQJ�iQ�a�JiYeQ�area.�>�@
o EacK� species� Kas� iWs� roOe� Wo� pOa\� iQ� maiQWaiQiQJ� WKe�

EaOaQce�iQ�WKe�ecos\sWem.�>�@

x 7o�maiQWaiQ�a�sWaEOe�aQG�EaOaQceG�ecos\sWem >�@
o 7Kis preYeQWs GisrupWioQ oI QaWuraO c\cOes sucK as WKe
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o 7Ke� sWuG\� oI� wiOGOiIe� proYiGes� useIuO� iQIormaWioQ� Wo�
KumaQs.�>�@�

x A number of students completely left out reasons why conservation is important 
x Writing about soil erosion instead of the direct impact of deforestation or 

explaining how erosion impacts the ecosystem (not able to understand the term 
‘ecosystem’)

x Explaining that removal of trees removes oxygen for other organisms 

- END OF PAPER -  
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$Qswer�aOO�TuesWioQs�iQ�WKe�206�proYiGeG.
<ou�ma\�use�a�soIW�peQciO�Ior�aQ\�GiaJrams��JrapKs�or�rouJK�worNiQJ.
'o�QoW�use�paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.

For examiner’s use
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2

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� �.��� cm�� wKaW� is� WKe�
WKicNQess�oI�WKe�waOO�oI�WKe�meWaO�pipe"

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

2. :KicK�oI�WKe�IoOOowiQJ�GisWaQce�Wime JrapK�EesW�represeQWs�WKaW�oI�a�rocN��wKicK�
is�GroppeG�Irom�a�WaOO�EuiOGiQJ"��$ssume�WKaW�air�resisWaQce�is�QeJOiJiEOe��

A� � � � � � �����B

C         D.

��

GisWaQce

Wime

GisWaQce

Wime

GisWaQce

Wime

GisWaQce

Wime
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3

3. $Q�oEMecW�is�moYiQJ�Wo�WKe�riJKW�iQ�a�sWraiJKW�OiQe�wiWK�a�coQsWaQW�speeG.
:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is�Wrue�"

A 7Kere�are�Qo Iorces�acWiQJ�oQ�WKe�oEMecW.�
B 7Kere�is�a�OarJer�QumEer�oI�Iorces�acWiQJ�oQ�WKe�oEMecW�Wo�WKe�riJKW�WKaQ�Wo�

�����������������WKe�OeIW.
C 7Kere�is�oQO\�oQe�Iorce�acWiQJ�oQ�WKe�oEMecW�aQG�iW�is�acWiQJ�Wo�WKe�riJKW.
D 7Ke�resuOWaQW�Iorce�acWiQJ�oQ�WKe�oEMecW�is�]ero.

4. 7Ke�GiaJram�EeOow�sKows a�siQJOe�EricN�aQG�a�piOe�oI�WKree�EricNs.
$//�WKe�EricNs�are�iGeQWicaO.

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

A 7Ke piOe�oI�EricNs�Kas�WKe�same�GeQsiW\�EuW�WKree�Wimes�WKe�YoOume�aQG�mass
����� oI WKe�siQJOe�EricN.
B 7Ke piOe�oI�EricNs�Kas�WKe�same�mass�EuW�WKree�Wimes�WKe�GeQsiW\�aQG�YoOume

�����������������oI�WKe�siQJOe�EricN.�
C 7Ke piOe�oI�EricNs�Kas�WKe�same�YoOume�EuW�WKree�Wimes�WKe�GeQsiW\�aQG�mass

�����������������oI�WKe�siQJOe�EricN.
D ��7Ke piOe�oI�EricNs�Kas�WKree�Wimes�WKe�mass��YoOume�aQG�GeQsiW\�oI�WKe�siQJOe

���������������� EricN

5. 7Ke�GiaJram�sKows�a�uQiIorm�cuEe�oI�weiJKW�����1�oQ�a�rouJK�surIace.

:KaW�is�WKe�Kori]oQWaO�Iorce�F QeeGeG�Wo�MusW�OiIW�WKe�cuEe"
A ���1� � � � � �
B ����1
C�������1
D ) GepeQGs�oQ�WKe�IricWioQ�EeWweeQ�WKe�cuEe�aQG�WKe�rouJK�surIace.

����1

F
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4

6. $�JirO� oI�weiJKW� ����1� ruQs� up� a� IOiJKW� oI� ��� sWeps� iQ� ��.�� s.�EacK� sWep� Kas�a�
KeiJKW�oI����cm.�
:KaW�is�WKe�aYeraJe�power�GeYeOopeG�E\�WKe�JirO�"

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

7. $�JirO� oI�weiJKW� ����1� ruQs� up� a� IOiJKW� oI� ��� sWeps� iQ� ��.�� s.�EacK� sWep� Kas�a�
KeiJKW�oI����cm.��
:KaW�is�WKe�aYeraJe�power�GeYeOopeG�E\�WKe�JirO�"

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

8. $�cuEe�oI�ice�is�KeaWeG�Wo�waWer��WKeQ�Wo�sWeam.�:KicK�oI�WKe�IoOOowiQJ�is�Wrue"

A 7Ke moOecuOes�expaQG�as�ice�cKaQJes�Wo�sWeam.
B 7Ke�moOecuOes�moYe�cOoser�Wo�oQe�aQoWKer�as�ice�cKaQJes�Wo�sWeam.
C ��7Ke�moOecuOes�moYe�sOower�as�ice�cKaQJes�Wo�sWeam.
D 7Ke�Iorces�oI�aWWracWioQ�EeWweeQ�moOecuOes�Gecreases�as�ice�cKaQJes�
������Wo�sWeam.

9. $� piece� oI� aOumiQium� IoiO� is� sKiQ\� oQ� oQe� siGe� aQG� GuOO� oQ� WKe� opposiWe� siGe.�
:KeQ�iW�is�useG�Wo�wrap�arouQG�IooG�Wo�Ee�cooNeG�iQ�a�EarEecue�Iire��wKicK�siGe�
oI�WKe�IoiO�sKouOG�Iace�WKe�Iire�aQG�wK\"

6iGe�IaciQJ�WKe�Iire 5easoQ
A GuOO EeWWer�aEsorEer�oI�KeaW
B GuOO EeWWer�coQGucWor�oI�KeaW
C sKiQ\ EeWWer�reIOecWor�oI�KeaW
D sKiQ\ EeWWer�coQGucWor�oI�KeaW

10. 7Ke GiaJram� EeOow� sKows� WKree� Wo\� GucNs� IOoaWiQJ� oQ� waWer�� moYiQJ� up� aQG
GowQ� as� a� waYe� WraYeOs� Wo� WKe� riJKW� wiWK� a� YeOociW\� oI� �� m�s.� 7Ke� GisWaQce�
EeWweeQ�P aQG Q is���m.

:KicK�oI�WKe�IoOOowiQJ�is�WKe�IreTueQc\�oI�WKe�waYe"
A �.���+]� � � � � B   �.���+]
C �.��+]� � � � � D    �.��+]�

3 m/s

2 m

R
Q

P

 
87



5

11. :KicK�oI�WKe�IoOOowiQJ�is�aOwa\s�true aEouW�waYe�moWioQ"

A 7Ke parWicOes�aOwa\s�moYe�perpeQGicuOar�Wo�WKe�waYe.
B ��7Ke�parWicOes�aOwa\s�moYe�paraOOeO�Wo�WKe�waYe.
C 7Ke�parWicOes�aOwa\s�moYe�aOoQJ�wiWK�WKe�waYe.
D EQerJ\�is�WraQsmiWWeG�as�WKe�waYe�moYes.

12. :KicK�oI�WKe�IoOOowiQJ�WKiQ�coQYerJiQJ�OeQs�Kas�WKe�KiJKesW�reIracWiYe�iQGex"

13. $Q� oEMecW� �.�� cm� KiJK� is� pOaceG� �.�� cm� Irom� a� coQYerJiQJ� �coQYex�� OeQs�wKicK� is�
EeiQJ�useG�as�a�maJQiI\iQJ�JOass
7Ke�imaJe�proGuceG�is��.��cm�Irom�WKe�OeQs�aQG�is����cm�KiJK.

:KaW�is�WKe�IocaO�OeQJWK�oI�WKe�OeQs"

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

A

1 cm

B

1.2 cm

C

1.7 cm

D

2.2 cm
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��
14. :KicK�oI�WKe�IoOOowiQJ�s\sWem�is�not aQ�appOicaWioQ�oI�eOecWromaJQeWic�waYes"

A 6oQar�s\sWem
B 5aGar�s\sWem

 C ,QIra�reG�s\sWem�Ior�QiJKW�QaYiJaWioQ
D :ire�Oess�WeOecommuQicaWioQ�s\sWem

15. $� ra\� oI� OiJKW� eQWers�a� JOass� prism�aQG� WraYeOs� aOoQJ� WKe�paWK� as� sKowQ� iQ� WKe�
IiJure�EeOow.

��

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

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

16. ;�aQG�<�are�Oamps�wiWK�IiOameQWs�maGe�Irom�WKe�same�maWeriaO.�7Ke�IiOameQW�oI�
Oamp�;�is�WKicNer�aQG�sKorWer�WKaQ�WKaW�oI�Oamp�<.

:KeQ�;�aQG�<�are�coQQecWeG�Wo�WKe�maiQs�aQG�swiWcKeG�oQ��wKicK�is�WKe�EriJKWer�
Oamp�aQG�wKicK�Oamp�Kas�WKe�OarJer�resisWaQce"

EriJKWer�Oamp OarJer�resisWaQce
A ; ;
B ; <
C < ;
D < <
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�

17. Diagram 1 sKows�a�resisWor�coQQecWeG�Wo�a�EaWWer\��aQ�ammeWer�aQG�a�YoOWmeWer.�
7Ke�ammeWer�reaGiQJ�is��.�$�aQG�WKe�YoOWmeWer�reaGiQJ�is��.��9
$ secoQG�iGeQWicaO�resisWor�is�Qow�coQQecWeG�iQ�paraOOeO�wiWK�WKe�IirsW�resisWor��as�
sKowQ�iQ�diagram 2.

:KaW�are�WKe�ammeWer�aQG�YoOWmeWer�reaGiQJs�iQ�WKe�circuiW�sKowQ�iQ�GiaJram��"
� �

ammeWer�reaGiQJ���$ YoOWmeWer�reaGiQJ���9
A �.� �.�
B �.� �.�
C �.� �.�
D �.� �.�

18. $Q�eOecWroQ�is�pOaceG�Qear�a�poiQW�cKarJe�as�sKowQ�EeOow.�,Q�wKicK�GirecWioQ�wiOO�
WKe�eOecWroQ�moYe"�

 
 

e

A

B

C

D –
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19. )our�meWaO�roGs�are�pOaceG��oQe�aW�a�Wime��iQsiGe�oI�coiO�oI�copper�wire.

7Ke�WaEOe�EeOow�JiYes�WKe�resuOWs�oI�WKe�experimeQW.
:KicK� roG�wouOG� Ee� WKe�mosW� suiWaEOe� Wo� use� Ior� WKe� core� oI� a� coiO� iQ� a� circuiW�
EreaNer"

meWaO�
roG

QumEer�oI�paper�cOips�picNeG�up�
wKeQ��WKere�is�curreQW�iQ�WKe�coiO

QumEer�oI�paper�cOips�sWiOO�aWWracWeG�
wKeQ�WKe�curreQW�is�swiWcKeG�oII

A � �
B �� �
C �� �
D �� ��

�Žiů ŽĨ cŽƉƉer ǁire 
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9

20. $ wire� is� suspeQGeG� EeWweeQ� Wwo� maJQeWs.� 7Ke� eQGs� oI� WKe� wire� $%� are�
coQQecWeG�Wo�a�G.c.�suppO\�aQG�WKe�curreQW�IOows�WKrouJK�WKe�wire�as�sKowQ�iQ�WKe�
IiJure.

:KicK�oI�WKe�IoOOowiQJ�GescriEes�Kow�WKe�wire�$%�wiOO�moYe"�

A :ire�$%�wiOO�moYe�iQWo�WKe�paper.
B   :ire�$%�wiOO�moYe�ouW�oI�WKe�paper.
C   :ire�$%�wiOO�moYe�WowarGs�WKe�riJKW
D ��:ire�$%�wiOO�remaiQ�sWaWioQar\.










 End of Paper 1 












MCQ Answers
SCIENCE PHYSICS
Q 1 ± 5 : BBDAA   Q 6 ± 10 : BBDAA
Q 11 ± 15 : DABAD   Q 16 ± 20: BDDCD 

SCIENCE BIOLOGY
Q 21 ± 15: ADBAC   Q 26 ± 30 : ACCBC
Q 31 ± 35: CDCAC   Q 36 ± 40 : CBCAD
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Preliminary Examinations (2018) 
Secondary Four Express / Five Normal Academic

Candidate
Name Register No. Class

SCIENCE PHYSICS
Paper���

5076/02, 5077/02
Date: 20 August 2018 
Duration: 1 hr 15min

1o�$GGiWioQaO�0aWeriaOs�are�reTuireG.

READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame��cOass�aQG�reJisWer QumEer�iQ�WKe�spaces�aW�WKe�Wop�oI�WKis�paJe.
:riWe�iQ�GarN�EOue�or�EOacN�peQ.
<ou�are�Wo�use�a�soIW�peQciO�Ior�aQ\�GiaJrams or�JrapKs.�
'o�QoW�use�paper�cOips��KiJKOiJKWers��JOue��correcWioQ�IOuiG�or�correcWioQ�Wape.

Section A (45 marks)
$Qswer�all TuesWioQs iQ�WKe�spaces�proYiGeG.

Section B (20 marks)
$Qswer�aQ\�T:O TuesWioQs�iQ�WKe�spaces�proYiGeG.

7Ke�QumEer�oI�marNs� is�JiYeQ� iQ�EracNeWs� >� � @�aW� WKe�eQG�oI�eacK�TuesWioQ�or�parW�TuesWioQ.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

6eWWer��0r�7KoQJ�1ai�Kee

For Examiner’s Use

Section A

Section B

Total

7Kis�paper�coQsisWs�oI�16 priQWeG�paJes���,1&/8',1*�WKe�coYer�paJe

�У ி�
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2

                                         Section A >����marNs�@
$Qswer�$//�TuesWioQs�iQ�WKis�secWioQ�iQ�WKe�spaces�proYiGeG.

1. $�compass�QeeGOe�is�suEMecW�Wo�Wwo�Iorces�as�sKowQ�iQ�Fig. 1.�

%\�maNiQJ�a�scaOe�GrawiQJ�oQ�WKe�space�proYiGeG�EeOow��GeWermiQe�WKe�resuOWaQW�
Iorce�oQ�WKe�QeeGOe.

6caOe�useG��««««««««««««..
'iaJram��

0aJQiWuGe�oI�resuOWaQW�Iorce� ««««««««««««««��� � � >�@

Fig. 1
compass needle

0.02 N

130�

������������������������������������0.04 N                    

not drawn 
to scale

 
94



3

2 7Ke�GiaJram�EeOow�sKows�a�maQ�GroppiQJ a�sWoQe�aQG�a�IeaWKer�oQ�earWK.

(a) 6WaWe�WKe�iQiWiaO�acceOeraWioQ�oI�WKe�sWoQe�aQG�IeaWKer�oQ�EarWK�upoQ�reOease"

«««««««««««««««««««««««««««««««.�>�@

(b) ,W�is�oEserYeG�WKaW�WKe�sWoQe�GroppeG�IasWer�WKaQ�WKe�IeaWKer.

(i) ExpOaiQ�WKe�reasoQ�Ior�WKe�IeaWKer�Wo�IaOO�aW�coQsWaQW�speeG��iQ�Werms�oI�
Iorces�acWiQJ�oQ�WKe�IeaWKer.

...««««««««««««««««««««««««««««««.�

� � «««««««««««««««««««««««««««««««�

««««««««««««««««««««««««««««««>�@�

(ii) ExpOaiQ�WKe�reasoQ�Ior�WKe�sWoQe�Wo�IaOO�aW�acceOeraWioQ��iQ�Werms�oI�Iorces�
acWiQJ�oQ�WKe�sWoQe.��

...««««««««««««««««««««««««««««««.�

� � «««««««««««««««««««««««««««««««�

««««««««««««««««««««««««««««««>�@�

Stone 

earWK

Feather
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4

(c) 7Ke�same�sWoQe�aQG�IeaWKer�are ErouJKW�Wo�pOaQeW�;�wiWK�WKe�same�
JraYiWaWioQaO�acceOeraWioQ�as�earWK�EuW�wiWKouW�air.�

State two GiIIereQces�aEouW�WKe�moWioQ�oI�WKe�sWoQe�aQG�WKe�IeaWKer�as�
compareG�Wo�WKe�moWioQ�wKeQ�WKe\�are�oQ�EarWK.

««««««««««««««««««««««««««««««««.�

««««««««««««««««««««««««««««««««.�

...««.«««««««««««««««««««««««««««««.�

«.«««««««««««««««««««««««««««««««�

«.««««««««««««««««««««««««««««««>�@�

Stone 

Feather 
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5

3. 7Ke GiaJram� sKows� a� simpOe�macKiQe� useG� Wo� crusK� caQs.� 7Ke� OeYer� is� pusKeG�
GowQwarGs�E\�WKe�KaQG�Wo�crusK�a�caQ.

(a) ExpOaiQ�Kow�WKe�GesiJQ�oI�WKis�macKiQe�maNes�iW�easier�Wo�crusK�WKe�caQs.

«««««««««««««««««««««««««««««««««

«««««««««««««««««««««««««««««««««

«««««««««««««««««««««««««««««««..>�@

(b) 0arN�oQ�WKe�GiaJram��two Iorces�acWiQJ�oQ�WKe�OeYer�wKiOe�a�caQ�is�crusKeG.�
>�@�

(c) $�GowQwarG�Iorce�oI����1�is�appOieG�aW�WKe�KaQGOe.�&aOcuOaWe�WKe�Iorce�acWiQJ�
oQ�WKe�caQ.

>�@

(d) ,I�WKe�raGius�oI�WKe�caQ�is���cm��caOcuOaWe�WKe pressure�acWiQJ�oQ�WKe�caQ�iQ�
pascaOs. � � � � � � � � � � >�@

�.��m �.��m
/eYer

&aQ
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6

4.� Fig. 4 sKows�WKe�iQsiGe�oI�a�reIriJeraWor.
� ��

$�IOuiG�is�pumpeG�WKrouJK�WKe�pipes��wKicK�WaNes�WKe�KeaW�awa\�Irom�WKe�Wop�parW�
oI�WKe�reIriJeraWor.�7Ke�KeaW�eQerJ\�is�reOeaseG�iQWo�WKe�air�WKrouJK�WKe�EOacN�meWaO�
IiQs.
(a) ExpOaiQ�Kow�WKe�eQWire�IriGJe�is�NepW�cooO�as�KeaW�is�remoYeG�Irom�WKe�Wop�parW�oI�

WKe�reIriJeraWor.

««..««««««««««««««««««««««««««««««««.�

«««......««.««««««««««««««««««««««««««««�

� � ««..«.«««««««««««««««««««««««««««««««�

««.�«.«««««««««««««««««««««««««««««...>�@�

(b) ExpOaiQ�wK\�WKe�IiQs�are�paiQWeG�EOacN�iQ�coOour.

«««......««.««««««««««««««««««««««««««««�

««..«.«««««««««««««««««««««««««««««««�

««.�«.««««««««««««««««««««««««««««.«>�@

(c) ExpOaiQ�Kow�WKe�Oa\er�oI�poO\sW\reQe�Ioam KeOps�Wo Neep�WKe�coQWeQWs�oI�WKe�
reIriJeraWor�cooO.

«««««««««««««««««««««««««««««««««««

«««««««««««««««««««««««««««««««««««

««««««««««««««««««««««««««««««««..«>�@

Fig 4

Pump

Pipes�coQWaiQiQJ�IOuiG

%OacN�meWaO�IiQs

PoO\sW\reQe�Ioam
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�

5. Fig. 5 sKows�aQ�oEMecW�WKaW�is�pOaceG�iQ�IroQW�oI�a�WKiQ�coQYerJiQJ�OeQs.

(a) &oQsWrucW�a�ra\�GiaJram�Wo�OocaWe�WKe�imaJe�IormeG.���� � >�@

(b) 6WaWe�WKree�cKaracWerisWics�oI�WKe�imaJe�IormeG.

.«««««««««««««««««««««««««««««.� >�@

(c) 'escriEe�Kow�WKe�IoOOowiQJ�wiOO�cKaQJe�wKeQ�WKe�oEMecW�is�sKiIWeG�Qearer�
WowarGs�WKe�IocaO�poiQW�oI�WKe�OeQs.

(i) 'isWaQce�oI�imaJe�Irom�WKe�OeQs

.«««««««««««««««««««««««««.«««.«>�@
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0arNiQJ�scKeme �&&+<�PreOim������6cieQce�PK\sics�

�. 6caOe��GiaJram�sKouOG�Ee�aW�OeasW�KaOI�oI�WKe�space�proYiGeG. �m
�.���1�aQG��.���1�YecWors�correcWO\�orieQWeG �m
5esuOWaQW�Iorce�correcWO\ �m
0aJQiWuGe�oI�resuOWaQW�Iorce� ��.����1
�accepW�EeWweeQ��.���1�aQG��.���1�

�. �a�����m�s� �m
�E� �i��7Ke�weight of the feather is equal to the air resistance acting against it,

hence resultant force acting on the feather is zero (zero acceleration).

�ii� 7Ke�weight of the stone is higher than the air resistance acting against it.

�c� � 7Ke speeG�oI�WKe�sWoQe�aQG�IeaWKer�oQ�pOaQeW�;�is�IasWer�WKaQ�WKe�speeG�oI�WKe
sWoQe�aQG�IeaWKer�oQ�EarWK.

- 7Ke��sWoQe�aQG�IeaWKer�oQ�pOaQeW�;�Grop�aW�WKe�same�acceOeraWioQ�aQG�KeQce
KiW�WKe�IOoor�aW�WKe�same�speeG�aQG�Wime.

�. �a��$s�WKe�eIIorW�is�Iar�awa\�Irom�WKe�piYoW�>�@��WKis�aOOow�WKe�KaQG�Wo�use�a�smaOOer
Iorce�>�@�Wo�creaWe�WKe�cerWaiQ�cOocNwise�momeQW�WKaW�proGuce�a�OarJe�crusKiQJ
Iorce�oQ�WKe�caQ.

(b)

)orces�as�sKowQ�iQ�WKe�GiaJram�>��m�eacK@

2

�c� ���x��.�� �)�;��.� >�@
)� �����1 >�@

�G� P� ���������.���x��.���� >�@
 ������
�������Pa���sI�� >�@

0.2�P 0.3�P

/HYHU�

&DQ

�. �a�����m�s� �m
�E� �i��7Ke�weight of the feather is equal to the air resistance actctctctcttininininining g g g g g agaaaaa ainst it,

hence resultant force acting on the feather is zero (zererererererooooo o accccccceeeeeeleration).n

�ii� 7Ke�weight of the stone is higher than the air resistanncececececece aaaaaactctctctctctininininining g g g g g aagaaaa ainst it.

�c� � 7Ke speeG�oI�WKe�sWoQe�aQG�IeaWKer�oQ�pOaQeW�; iiiiiis�s�s�s�ss IaIaIaIaIaIassssssWerererererer�WKaQQQQQ�Q WKWKWKWKWKWKeeeeee spspspspspspeeeeeeeG�oI�WKe
sWoQe�aQG�IeaWKer�oQ EarWK.

- 7Ke��sWoQe�aQG�IeaWKer�oQ�pOaQeW�;�Grop�aWaWaWaWaWWaWWWWW WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKKeKeKeKeKeKeKeKeKKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeeKeKeKeKeeKeeeKeKeKeKeeeKeKeKKeKeeeKeKeKeKeKKKKeeKeKKKKeKeKKKeKKKKeKeKKeKeKKeKeKKKeeeKeeKKeKeeKeKeKKeeeeKeeeeeKeKeeeeeKKeeeeeeeeeKeKeeeeeeeeeeeeeeeeeeeee ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssamamamamamamamamamamamamamamamamamamamaamamaamamamamammmamamaaamaammammamaamaamamamaammmmamammmammammmamaaaaammmmmmmamamammamamammmamamammmamammmmmmmmmaammamammmmmammmmmammmmmmmmammmmammmmmmmmmmmmmmmmmmmmamammmmamammammaammmmmaaamaaa eee�eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeee�eeeeeeeeeeeeeee�eeeee�eeeeeeeeeee�eeeeeeeeeeeeee�eeeeeeeeeeeeeeeeee acacacacacaca ceOerarararararaWiWiWiWiWiWioQoQoQoQoQoQ aaaaaaQGQQQQ �KeQce
KiW�WKe�IOoor�aW�WKe�same�speeG�aQG�Wimeeeeeee......

�. �a��$s�WKe�eIIorW�is�Iar�awa\�Irom�WKe�piYoW�>�@��WKis� OaOaOOOOOOOOOOOOOOOOOOOOoO w�WKeeeee�e KaKaaaaaQG WWo�o�o�o�oo�ususususususe�a�smaOOer
Iorce�>�@�Wo�creaWe�WKe�cerWaiaiQQ cOocNwise�momeeQW�WKaW�proGucucucucucuceeeeee a�OarJe�crusKiQJ
Iorce�oQ�WKe�caQ.
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4 �a� $s�WKe�air�aW�WKe�Wop�is�cooOeG��iW�coQWracWs��Eecome�GeQser�aQG�siQNs. �m
7Ke�warmer�air�aW�WKe�EoWWom�is�Oess�GeQse�aQG�rises. �m
$s�a�resuOW��WKis�moYemeQW�oI�air�seWs�up�a�coQYecWioQ�curreQW�wKicK�cooOs�WKe�
IriGJe�GowQ. �m

�E� %OacN surIace is�a�JooG�emiWWer�oI�KeaW�>�@�aQG�wiOO�iQcrease�WKe�amouQW�raWe oI
KeaW�raGiaWeG�iQWo�WKe�air�Irom�WKe�IOuiG.>�@
�c� PoO\sW\reQe�is�a�poor�coQGucWor�oI�KeaW�>�@�aQG�wiOO�reGuce�WKe�amouQW�raWe�oI

KeaW�eQWeriQJ�WKe�reIriGJeraWor�E\�coQGucWioQ.>�@

� �a� � ra\�Wo�cuW�WKrouJK�opWicaO�ceQWer�wiWKouW�EeQGiQJ.�� � �m
��ra\�paraOOeO�axis�Wo�cuW�WKrouJK�IocaO�poiQW�upoQ�sWriNiQJ�WKe�OeQs.�m

�E� 'imiQisKeG��reaO�aQG�iQYerWeG �m
�c� �i���,Qcrease �m

�ii� 5emaiQ�WKe�same �m
�iii�,Qcrease �m
�iY� 6peeG�Gecreases. �m
:aYeOeQJWK�Gecreases. �m

� �a� &KarJiQJ�E\�IricWioQ�occurs�wKeQ�peWroO�ruEs�aJaiQsW�>�@�WKe�pipe�as�iW�is�EeiQJ
pumpeG.� EOecWroQs� are� WraQsIerreG� Irom� pipe� Wo� WKe� peWroO� >�@� maNiQJ� WKe� pipe
posiWiYeO\�cKarJeG�aQG�WKe�peWroO�QeJaWiYeO\�cKarJeG.

�E� 6parNs�couOG�Ee�iQGuceG�wKeQ�WKe�pipe�is�ErouJKW�cOose�Wo�WKe�caQ�aQG�WKis
wouOG�iJQiWe�WKe�peWroO�>�@.

� �a� :orN�GoQe�E\�WKe�source�iQ�GriYiQJ�a�uQiW�cKarJe�arouQG�a�compOeWe�circuiW.���m
�E� �i� ,�ȍ  �,�ȍ � ,EuOE
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� �a� � ra\�Wo�cuW�WKrouJK�opWicaO�ceQWer�wiWKouW�EeQGiQJ.�� � �m
��ra\�paraOOeO�axis�Wo�cuW�WKrouJK�IocaO�poiQW�upoQ�sWriNiQJ WWWWWKKKKKeK �OeQQQQQQsss.sss �m

�E� 'imim QisKeG��reaO�aQG�iQYYererWeWeGG �m
�c� �i���,Qcrease �m

�ii� 5emaiQ�WKe�same �m
�iii�,Qcrease �m
�iY� 6peeGeG GGececreasaseses. �m
:aYeYeOeOeQJQJWKW �Gecccrereasaseses. �m

� �a� &KaarJr iQJJ E\E\ IIriricWcWioioQ occurs�wKeQ�peWroO�ruEs�aJaiQsW�>�@�WKe�pipe�as�iW�is�EeiQ
puumpmpeGeGe .� EOEOececWrWroQoQs�s are� WraQsIerreG� Irom� pipe� Wo� WKe� peWroO� >�@� maNiQJ� WKe� pip
posiiWiWiW YeYeO\O\�cKaKarJr eG�aQG�WKe�peWroO�QeJaWiYeO\�cKarJeG.

�E� 6parrNsN �couOG�Ee�iQGuceG�wKeQ�WKe�pipe�is�ErouJKW�cOose�Wo�WKe�caQ�aQG�WKis
wouOG�iJQiWe�WKe�peWroO�>�@.

) )

2EMecW

FiFigg. 5
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�iii� ,�ȍ������ �,�ȍ � ,��ȍ
 ��������
 ��.�$

�iY� P�ȍ��� �,�5
 ���.������
=��.��:

� �a��OouGQess� >�@
�E� PiWcK >�@
�c� �.��s >�@

� �a��%Oue�Wo�QeuWraO��\eOOow�JreeQ�Wo�earWK��ErowQ�Wo�OiYe wire�Wo�caEOe�Jrip >3@

�E� �i��earWK��m
�ii� pOasWic�Oamp�coYer�Ease�maGe�Irom�iQsuOaWor�Goes�QoW�coQGucW�eOecWriciW\�>�@

GouEO\�iQsuOaWeG�or�pOasWic�Oamp�coYer�Ease�caQQoW�Ee�OiYe�or�caQQoW
eOecWrocuWe�sKocN >�@

�iii� 7Ke�Iuse�coQsisWs�oI�a�wire�WKaW�wiOO�meOW�wKeQ�curreQW�exceeGs�iWs�Iuse�raWiQJ
aQ�KeQce�opeQ�WKe�circuiW.
�iY� P� �9,��iQ�aQ\ Iorm�QumericaO�or�aOJeEraic�

�.�������>�@
)use���.���.��$ >�@

�� �a�� aW�OeasW���coQceQWric��compOeWe�circOes� �m�
,QcreasiQJ�Jap �m
aW�OeasW���aQWicOocNwise�arrow�aQG�QoQe�iQcorrecW �m

�E� �i� 5oOO�Wo�WKe�right �WowarGs�WKe�G.c.�power�suppO\��>1@�>accepW�moYe�Wo�riJKW@

�ii�:KeQ�WKe�power�suppO\�is�swiWcKeG�oQ��current IOows�WKrouJK�wire�P iQ�a�GirecWioQ
WKaW�is�into WKe�pOaQe�oI�WKe�page wKicK�is�perpendicular Wo�WKe�magnetic field
GirecWioQ��upwarG�.�>1@
%\�)OemiQJ¶s�/eIW�+aQG�5uOe��a�force to the right acWs oQ�wire�P.�>1@

�c� �i� P�roOOs�Wo�WKe�left. � >1@
�ii� P�roOOs�Wo�WKe�left. � >1@

�G� P�wiOO�oscillate left and right repeatedly as�OoQJ�as�WKe�a.c.�is�suppOieG.�>1@
7Ke periodic change in direction of WKe�current iQ�wire�P�wiOO�cause WKe�force oQ
WKe�wire�Wo�switch from left to right to left repeatedly.�>1@

� �a��OouGQess >�@
�E� PiWcK >�@
�c� �.��s >�@

� �a� %Oue�Wo�QeuWraO� \eOOow�JreeQ�Wo�earWK��ErowQ�Wo�OiYe wirererereee�WoWoWoWoWoWo ccccccaEaEaEaEaEEOeOeOeOeOeOe Jrip >3@

�E� �i��earWK��m
�ii� pOasWic�Oamp�coYer�Ease�maGe�Irom�iQsuOaWor�GoGoGoGoGooeseseseeseseseeseseseeeeseeesesseeeseseeseseseessseseeeeessssseeessssseeeeesesesesssseseeseeesssseeeeeeeeseeeeseseeseeeeeeeesseeesseeeeeeesssessseess QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQoWoWoWooooooooooooooooooooWooWooooooWWoooooooWoWWoooWWoWoooooWooooWoWoWoWooooWoWWooooooooooooooooooooWoooooooooooooooooWoWWoooooooW ccccccoooooQGuuuuuucWcWcWccWcW�eOeOeOeOeOeOececececececWriciW\�>�@

GouEO\�iQsuOaWeG�or�pOasWic�Oamp�coYer�Easeeeeee cccacacaccacacaacacacacacacacacaccacacaacacacacacacacacacacacaacacaaacaacacacacaacaaaccacacaacaaaaaaccccaacacaacacacccacacaccaaaacccccccccccccccacaccccaaccccaaccacaaaacccaccaaaaQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ oWoWoWoWoWooooWoWoWoWoWoWoWoWoWoWoWooWooWoWoWooWooWoWoWoWooWoWoWoWoWoWoWooWoWoWoWooooWoWoWoWoooWooooWoWooWooWoWooWoooooWoWooooooWooooWoWoWWoWWWoWoWWWoWoWWWoWoWWoWWooWWooooooWooooooWo EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEeeeee�e OOOOOOiYe oooooorrrrrr�cacacacacacaQQQQQQQQQQQQoWooooo
eOecWrocuWe�sKocN >�@

�iii� 7Ke�Iuse�coQsisWs�oI�a�wire�WKaW�wiOO�meOeOOOOOWW�WWWWWWWWWWWWWWWW wKwKwKwKwKwKwKwKwKwKwKwKwKwKwKwwKwKwKwKwKwKwKwKwKwwKwKwKwKwKwKwKwKwKwKwKwKwKwwKwKwKwKwKwKKwKKwKwKwKKwKwKwKwKwKwKwKwKKKKwKwKKwKwKwwKwKwKwKwKwKwKwKwKKwKwKwwwKwKwwKwKKwKwKwwKwKwwwwwwKwKwwKwKwwwwKKKKKKKwKKKwKKwwKKKwKwKeQeQeQeeeQeeeeQeQeQeQeQQQeQeQQeQeQeQeeeeeeeeQeQQQQeQQeeeeeeeeQQQeQQeeeQQQQeeeeeeeeeeQeQeQeQeeeQQQeQQQeeeeeQQQeeeeeeQQQQeeeeeeeeQQeeQeQeQeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeQQQeeeQQeee cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccuuuuuuuuuurrururururuuuuuuururuuuuuuuuuruuuuruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuruuuuuruuurrruuruuuurrruurrruurrrrrerererererererererrerererereerererererr QWWWWWW eexcxcxcxcxcxceeGssssss iiiiiiWsWsWsWsWsWs IIIIIIuse�raWiQJ
aQ�KeQce�opeQ�WKe�circuiW.
�iY� P� �9,��iQ�aQ\ Iorm�QumumericaO�or�aOJeEraiiic�

�.�������>�@
)use���.���.� $ >�@

�� �a� aW�OeasW���coQceQWric� ccompOeWe e�e�circOes �m�mm�
,QcreasiQJ�Jap �m
aW�OeasW���aQWicOocNwise�arroww aaQGQG QQoQoQee iQcorrecW �m

�E� �i� 5oOO�Wo�WKe�right �WowarGss WWKeKe GGG.c.�popowew r�suppO\��>1@�>accepW�moYe�Wo�riJKW@

�ii�:KeQ�WKee ppowwerer�supppOpO\�\�isis sswiwiWcWcKeK G�oQ� current IOows�WKrouJK�wire�P iQ�a�GirecWioQ
WKaW�is�inntoto WKWKe�pOpOaQaQe�e�oIoI WKeKeK �page wKicK�is�perpendicular Wo�WKe�magnetic field
GirecWioQ��upwwararG�G�.. >>11@@
%\�)OeemimiQJQJQ ¶s¶s //eIeIW��+a+aQGQ �5uOe��a�force to the right acWs oQ�wire�P.�>1@

�c� �i� P�roOOOOss WoWo WWKee��leleft. � >1@
�ii� P�roOOs WWoo WKWKe�left. � >1@

�G� P�wiOO�oscillate left and right repeatedly as�OoQJ�as�WKe�a.c.�is�suppOieG.�>1@
7Ke periodic change in direction of WKe current iQ wire P wiOO cause WKe force oQ
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11 (a) (i) Chemical potential energy is�coQYerWeG�Wo�kinetic energy�
�WKermaO eQerJ\ aQG�souQG�eQerJ\�.� >�@

(ii) raWe�oI�peWroO�coQsumpWioQ�wiOO increase >�@
0ore chemical potential energy (from petrol) is�reTuireG�Wo�Ee
coQYerWeG�Wo�gravitational potential energy as car climbs up
the slope >�@

(b) (i)  EQerJ\�caQQoW�Ee�creaWeG�or�GesWro\eG�EuW�coQYerWeG�Irom�oQe
Iorm�Wo�aQoWKer. >�@
(ii) use�oI�mJK

 ���������� >�@
 ������- >�@

(iii) use�oI ò�mY�
 ò����������� >�@
 �������- >�@

(iv) sOope�is not smooth / rough >�@
JraYiWaWioQaO�poWeQWiaO�eQerJ\�is�coQYerWeG�iQWo�NiQeWic��thermal and
sound energy. >�@

11 (a) (i) Chemical potential energy is�coQYerWeG�Wo kinetitititiiicccccc enenenenenenerererererergygygygygygy�
�WKermaO eQerJ\ aQG�souQG�eQerJ\�.� >�@

(ii) raWe�oI�peWroO�coQsumpWioQ�wiOO increase >�@
0ore chemical potential energy (from pepeeeeetrtrtrtrtrtrtrrtrtrrrrtrrtrrtrrrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrrrrrrrrrrrrrolololololoooloolololooololoooloooooooooloooooolooooooooooooooooooooooooooooooooooooooooooooooooooooooooooloolloollllloooooolllolooooooooo )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) isisisssisisssissssisisisisisisssisssisissssisisssssssisisisisssisississssssssssissssssisssisisissisiiiiiiiiiiiisssssssss rrrrrrrrrrrrrrrrrrrreeeeeTe uireeeeeeGGGGG�G WoWoWoWoWoWo EEEEEEe
coQYerWeG�Wo�gravitational potential ennnnnneeeerererrererererrereererrrerererererererererrrrrrrrrererrererrrrrrrrrrrrrrerrererrrererrerererererrrrrrrrerrrererrrreereeeeeereree gygygygygygygyggygygygygygygygygygygygyygygyggyggygygygyggygygygygyggygygyggygygygygygygygygygygygygygygyggygygygyygygygyygygygyygygygyygygyygyggygyygyyygygygygygyggygygygyygyyygygyyyyygygygyggyyyygygygygyyggyggygggyyyggyggggggggyyyygggygyyggggyyyggygyygyggyygygygggggyggygyyyyy asasasasasasasasasasasasasasasasasasasasasaasasasaasasasasasaasasasasasasasasasasasasasasasasaasasasasasasaasasasssasasasaasasasassasasassasssaasaasasssssassssasassssasssasssssasssasssssssasssaaaaasssaas ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccarararararar climbmbmbmbmbmbssssss upupupupupup
the slope >�@

(b) (i)  EQerJ\�caQQoW�Ee�creaWeG�or�GesWro\eGGGGGGGGGGG EuEuEEEuEuEEuEuEuEuEuEEuEuEuEEEEEuEuEEEEEEEE W�coQYQYQYQYQYQYerrrrrWWWWeWW G�IrIrIrrrIromomomomomom�oQe
Iorm�Wo�aQoWKer. >�@
(ii) use�oI�mJK

 ���������� >�@
 ������- >�@

(iii) use�oI ò�mY�
 ò������������� >�@
 �������- >�@

(iv) sOope�is not smooothth // rrrououghghg >�@
JraYiWaWioQaO�poWeQWWiaiai OO eQeQere J\J\ iiss coQYerWeG�iQWo�NiQeWic��thermal and
sounndd enenerergy. >�@
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$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7aNe�WKe�acceOeraWioQ�Gue�Wo�JraYiW\��J��Wo�Ee����m�s�.
$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe ��.
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.
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1 $�micromeWer is�useG� Wo�measure� WKe�GiameWer�oI�a�Erass� roG�aQG� iWs� reaGiQJ� is�sKowQ� iQ� WKe�
GiaJram�EeOow.

:KaW�is�WKe�GiameWer�oI�WKe�Erass�roG"

A 2.30 mm B 2.80 mm C 5.30 mm D 5.80 mm

2 7Ke�Wime�WaNeQ�Ior�a�peQGuOum�Wo�swiQJ�Irom�iWs�OowesW�posiWioQ� P� Wo�posiWioQ�4�oI iWs�maximum�
GispOacemeQW�is��.���s.

+ow�maQ\�compOeWe�perioGs�oI�WKe�peQGuOum�are�WKere�iQ�Wwo�miQuWes"

A 50 B 100 C 200 D 400

3 2Q�EarWK��a�EaOO�is�GroppeG�aQG�IaOOs��.��m�iQ�a�Yacuum.
7Ke�acceOeraWioQ�oI�WKe�EaOO�aW��.��m�is����m�s�.

:KaW�is�WKe�acceOeraWioQ�oI�WKe�EaOO�aW��.��m"

A 5.0 m/s2 B 10 m/s2 C 15 m/s2 D 20 m/s2

P

4
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4 $�EoaW�is�WraYeOOiQJ�aW�a�uQiIorm�speeG�iQ�a�sWraiJKW�OiQe�across�WKe�surIace�oI�a�OaNe.

:KicK�sWaWemeQW�aEouW�WKe�EoaW�is�correcW"

A 7Ke�resuOWaQW�Iorce�oQ�WKe�EoaW�is�iQ�WKe�GirecWioQ�oI�moWioQ.

B 7Ke�resuOWaQW�Iorce�oQ�WKe�EoaW�is�iQ�WKe�opposiWe�GirecWioQ�Wo�iWs�moWioQ.

C 7Ke�resuOWaQW�Iorce�is�JreaWer�WKaQ�WKe�resisWiYe�Iorce�EeWweeQ�WKe�EoaW�aQG�WKe�waWer.

D 7Ke�resuOWaQW�Iorce�oQ�WKe�EoaW�is�]ero.

5 7wo�sWuGeQWs�are�iQ�a�OiIW�WKaW�is�acceOeraWiQJ�upwarGs.

7Ke�WoWaO�mass�oI�WKe���sWuGeQWs�aQG�WKe�OiIW�is ��� NJ. 7Ke�WeQsioQ�iQ�WKe�OiIW�caEOe�is������1.

:KaW�is�WKe�acceOeraWioQ�oI�WKe�OiIW"

A 2.5 m/s2 B 11.5 m/s2 C 12.5 m/s2 D 22.5 m/s2

6 7Ke�GiaJram�sKows�a�Eox�wKicK�is�EaOaQceG�aW�WKe�eGJe�oI�a�WaEOe. 7Ke�Eox�is�MusW�aEouW�Wo�IaOO�
oYer.

:KicK�poiQW�is�mosW�OiNeO\�WKe�ceQWre�oI�JraYiW\�oI�WKe�Eox"

7 $�GisK�oI�OiTuiG�is�OeIW�oQ�a�OaEoraWor\�EeQcK.�6ome�oI�WKe�OiTuiG�eYaporaWes.

:KaW�KappeQs�aQG�wK\"

A 7Ke�OiTuiG�cooOs�Eecause�OiTuiG�moOecuOes�KaYe�more�poWeQWiaO�eQerJ\�WKaQ�Jas�moOecuOes.

B 7Ke�OiTuiG�cooOs�Eecause�IasWer�moYiQJ�moOecuOes�escape.

C 7Ke�OiTuiG�warms�Eecause�OiTuiG�moOecuOes�KaYe�Oess�poWeQWiaO�eQerJ\�WKaQ�Jas�moOecuOes.

D 7Ke�OiTuiG�warms�Eecause�sOower�moYiQJ�moOecuOes�are�OeIW�EeKiQG.

OiIW

OiIW�
caEOe

WaEOe

A B C D
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8 7Ke�GiaJram�sKows�a�����J�Eox�oI�GimeQsioQs��.��cm�î��.��cm�î��.��cm.

7Ke�Eox�resWs�oQ�a�IOaW�Kori]oQWaO�surIace.

What is the maximum pressure the box can exert on the surface it rests on?

A 0.104 N/cm2 B 0.208 N/cm2 C 10.4 N/cm2 D 20.8 N/cm2

9 $�sWuGeQW�oI�mass����NJ�cOimEs�some�sWeps.�+e�WraYeOs�a�Kori]oQWaO�GisWaQce�oI��.��m�aQG�a YerWicaO�
GisWaQce�oI��.��m.�7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�J�is����1�NJ.

:KaW�is�WKe�worN�GoQe�aJaiQsW�WKe�Iorce�oI�JraYiW\"

A 90 J B 120 J C 900 J D 1200 J

10 $�EaOO�roOOs�GowQ�a�IricWioQOess�ramp�as�sKowQ. 7Ke�EaOO�Kas�a�mass�oI��.��NJ.

$W�poiQW�;��WKe�EaOO�Kas��.��-�oI�NiQeWic�eQerJ\.

+ow�mucK�NiQeWic�eQerJ\�Goes�WKe�EaOO�possess�aW�poiQW�<"

A 5.0 J B 25 J C 30 J D 35 J

;

<

�.��m
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11 $�sWuGeQW�sWaQGs�����m�iQ�IroQW�oI�a�YerWicaO��IOaW�cOiII�aQG�EaQJs�WoJeWKer�Wwo�pieces�oI�wooG�Wo
maNe�a�sKorW��OouG�souQG.

$�Wimer�recorGs�WKe�ecKo�oI�WKe�souQG��.��secoQGs�aIWer�WKe�pieces�oI�wooG�are�EaQJeG�WoJeWKer.

%aseG�oQ�WKis�resuOW��wKaW�is�WKe�speeG�oI�souQG"

A 160 m/s B 320 m/s C 360 m/s D 720 m/s

12 $s�a�souQG�waYe�WraYeOs�Irom�oQe�meGium�Wo�aQoWKer��iWs�waYeOeQJWK�iQcreases.

:KaW�KappeQs�Wo�WKe�IreTueQc\�aQG�Wo�WKe�speeG�oI�WKe�souQG"

IreTueQc\ speeG

A Gecrease Gecrease

B Gecrease iQcrease

C sWa\�coQsWaQW Gecrease

D sWa\�coQsWaQW iQcrease

13 $�souQG�waYe iQ�a�soOiG�is�represeQWeG�E\�a�series�oI�OiQes.�7Ke�GiaJram�sKows�compressioQs�&
aQG�rareIacWioQs�5�aW�oQe�iQsWaQW�iQ�Wime.

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

A $OO�parWicOes�oQ�oQe�OiQe�moYe�iQ�WKe�same�GirecWioQ�aW�WKe�same�Wime.

B 7Ke�GirecWioQ�oI�WraYeO�oI�WKe�souQG�waYe�is�paraOOeO�Wo�WKe�OiQes.

C 7Ke�GisWaQce�EeWweeQ�a�compressioQ�aQG�iWs�aGMaceQW�rareIacWioQ�is�a�waYeOeQJWK.

D 7Ke�pressure�aW�5�is�JreaWer�WKaQ�WKe�pressure�aW�&.

14 The circuit shown is switched on for 1.0 minute.

How much charge passes through the 3.0 Ω resistor?

A 2.0 C B 12 C C 120 C D 720 C

�.��9

3.0 Ω
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15 $��.��9�EaWWer\��WKree�resisWors�aQG�WKree�YoOWmeWers�are�coQQecWeG�iQ�WKe�circuiW�sKowQ.

:KicK�oI�WKe�IoOOowiQJ�are�possiEOe�reaGiQJs�oI�YoOWmeWer����� aQG��"

YoOWmeWer�� YoOWmeWer�� YoOWmeWer��

A �.��9 �.��9 �.��9

B �.��9 �.��9 �.��9

C �.��9 �.��9 �.��9

D �.��9 �.��9 �.��9

16 A piece of wire has a resistance of 16 Ω.

7Ke�wire�is����cm�OoQJ�aQG�Kas�a�cross�secWioQaO�area�oI��.��mm�.

Which wire of the same material has a resistance of 8.0 Ω?

OeQJWK���cm cross�secWioQaO�area���mm�

A �� �.�

B �� �.�

C �� �.�

D �� �.�
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17 The diagram shows the circuit for a hair-dryer.

The fan motor has a power rating of 0.10 kW and the heaters each have a rating of 0.40 kW. The 
cost of electricity is 8.0 cents per kWh.

What is the cost of running the hair-dryer for two hours with switches P and Q closed and switch 
R open?

A 1.6 cents B 4.0 cents C 6.4 cents D 8.0 cents

18 EacK�wire�iQsiGe�a�caEOe�OeaGiQJ�Irom�aQ�eOecWric�socNeW�Wo�a�KairGr\er�is�coYereG�wiWK�a�pOasWic
coaWiQJ.�7Kis�pOasWic�coaWiQJ�spOiWs�aQG�WKe�Wwo�wires�iQsiGe�WKe�caEOe�WoucK�eacK�oWKer.

:KaW�couOG�KappeQ�Eecause�oI�WKis"

A $Q�appOiaQce�pOuJJeG�iQWo�a�GiIIereQW�socNeW�couOG�Eecome�swiWcKeG�oQ.

B 7Ke�KairGr\er�pOuJJeG�iQWo�WKe�socNeW�couOG�Ee�GamaJeG.

C $�persoQ�Qear�WKe�KairGr\er�couOG�receiYe�aQ�eOecWric�sKocN.

D 7Ke�circuiW�EreaNer�couOG�Wrip.

KeaWer

KeaWer
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19 $�WraiQ�oI�sWeeO�QaiOs�aQG�a�WraiQ�oI�iroQ�QaiOs�KaQJ�Irom�a�sWroQJ�maJQeW.

7Ke�WraiQs�are�WKeQ�careIuOO\�remoYeG�Irom�WKe�maJQeW.

:KaW�KappeQs�Wo�WKe�WraiQs"

A %oWK�WraiQs�IaOO�aparW.
B %oWK�WraiQs�sWa\�WoJeWKer.
C 2QO\�WKe�WraiQ�oI�iroQ�QaiOs�IaOOs�aparW.
D 2QO\�WKe�WraiQ�oI�sWeeO�QaiOs�IaOOs�aparW.

20 7Ke�GiaJram�sKows�a�wire�;<�O\iQJ�EeWweeQ�WKe�poOes�oI�a�maJQeW.

7Ke�eQGs�oI�WKe�wire�are�coQQecWeG�Wo�a�EaWWer\.�7Ke�wire�experieQce�a�Iorce�aQG�moYes.

,Q�wKicK�GirecWioQ�Goes�WKe�wire�moYe"

D
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Section A [45 marks]

$Qswer�all WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.

1 )iJ.��.��sKows�WKe�YeOociW\�Wime�JrapK�oI�a�moYiQJ�car.

 

Fig. 1.1

(a) 6WaWe�wKaW�is�meaQW�E\�acceleration.

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

………………………………………………………………………………………………... >�@

(b) &aOcuOaWe�WKe�acceOeraWioQ�oI�WKe�car�Irom���Wo����secoQGs.

acceOeraWioQ = …………......… [�@

(c) &aOcuOaWe�WKe�WoWaO�GisWaQce�WraYeOOeG�E\�WKe�car Irom���Wo����secoQGs.

WoWaO�GisWaQce = …………......… [�@

YeOociW\���m�s
��

��

��

��

�

���

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

Wime���s
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(d) %\�coQsiGeriQJ�WKe�IorwarG�Iorce�aQG�resisWiYe�Iorces oQ�WKe�car��expOaiQ�wK\�WKe�speeG�
oI�WKe�car�remaiQs�coQsWaQW�EeWweeQ����Wo����secoQGs.

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

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

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

………………………………………………………………………………………………... >�@

2 )iJ.��.��sKows�a�raIW�oI����NJ�EeiQJ�puOOeG�aOoQJ�E\�Wwo�EoaWs�iQ�a�sWiOO�riYer. 7Ke�Iorces�acWiQJ�
oQ�WKe�raIW�E\�WKe�Wwo�EoaWs�are�perpeQGicuOar�Wo�eacK�oWKer.

Fig. 2.1

(a) ,Q�WKe�space�EeOow��Graw�a�suiWaEOe�YecWor GiaJram�Wo�GeWermiQe�WKe�maJQiWuGe�oI�WKe�
resuOWaQW�Iorce exerWeG�oQ�WKe�raIW�E\�WKe�Wwo�EoaWs. 6WaWe�WKe�scaOe�useG�cOearO\.

scale = ………….. : ………….. [1]

resuOWaQW�Iorce = …………......… [�@

raIW

�.��1

�.��1 EoaW

EoaW riYer
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(b) &aOcuOaWe�WKe acceOeraWioQ�oI�WKe�raIW�aW�WKis�momeQW.

acceOeraWioQ = …………......… [�@

3 )iJ.��.� represeQWs�Kow�waWer�is�IuQQeOeG�iQWo�a�pipe�aQG�GirecWeG�Wo�a�WurEiQe�aW�a�K\Gro�eOecWric�
power�pOaQW.�7Ke�Iorce�oI�WKe�IaOOiQJ�waWer�roWaWes�WKe�WurEiQe. EacK�secoQG������m� oI�waWer�is�
IuQQeOOeG�GowQ�a�YerWicaO�sKaIW�Wo�WKe�WurEiQe.�7Ke�YerWicaO�KeiJKW WKrouJK�wKicK�WKe�waWer�IaOOs�
upoQ�reacKiQJ�WKe�WurEiQe�is�����m.�

Fig. 3.1

(a) 7Ke�GeQsiW\�oI�waWer�is������NJ�m�.

&aOcuOaWe�WKe�mass�oI�waWer�WKaW�eQWers�WKe�WurEiQe�eacK�secoQG.

mass = ……………….. [�@

(b) &aOcuOaWe�WKe�Ooss�oI�JraYiWaWioQaO�poWeQWiaO�eQerJ\�wKeQ�WKe�mass�oI�waWer�iQ�(a) IaOOs�
WKrouJK�WKe�YerWicaO�KeiJKW�oI�����m.������������������������������������������������������������������������

Ooss�oI�JraYiWaWioQaO�poWeQWiaO�eQerJ\� ……………….. [�@

����m

WurEiQe

waWer�iQIOow pipe
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(c) &aOcuOaWe�WKe�maximum�speeG�aW�wKicK�WKe�mass�oI�waWer�iQ�(a) reacKes WKe�WurEiQe.

maximum�speeG = …………......… [�@

(d) 6WaWe�one assumpWioQ�maGe�GuriQJ�\our�caOcuOaWioQ�Ior�parW�(c).

………………………………………………………………………………………………… >�@

4 )iJ.��.� sKows�a�maQ�sWaQGiQJ�iQ�aQ�airporW�Tueue�wiWK�Kis�wKeeOeG�EaJ. 7Ke�mass�oI�WKe�EaJ�
is����NJ.

Fig. 4.1

(a) 2Q�)iJ.��.���Graw�aQ�arrow�Wo�iQGicaWe�WKe�acWioQ�oI�WKe�weiJKW�oI WKe�EaJ.������������������>�@

(b) 7Ke�maQ�appOies�aQ�upwarG�Iorce�Wo�WKe�KaQGOe�oI�Kis�EaJ�Wo�sWop�WKe�EaJ�Irom�IaOOiQJ.�

&aOcuOaWe�WKe�upwarG�Iorce�WKe�maQ�appOies�Wo�WKe�KaQGOe�oI�Kis�EaJ.����

upwarG�Iorce = …………......… [�@

WKe�ceQWre�oI�mass�oI�
EaJ�aQG�coQWeQWs

EoWWom�oI�EaJ

upwarG�Iorce

���cmpiYoW

���cm
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(c) ExpOaiQ�wK\�WKe�EaJ�IaOOs�aQG�KiWs WKe�IOoor�wKeQ�WKe�maQ�OeWs�Jo�oI�WKe�EaJ�KaQGOe.

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

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

………………………………………………………………………………………………... >�@

5 $�pure�soOiG�suEsWaQce�is�KeaWeG�iQWo�a�OiTuiG�Irom����&�Wo����&.�7Ke�suEsWaQce�Kas�a�meOWiQJ�
poiQW�oI����&.�7Ke�KeaWiQJ�curYe�oI�WKe�suEsWaQce�oQ�WKe�WemperaWure�Wime�JrapK�is�sKowQ�iQ�
)iJ.��.�.

Fig. 5.1

(a) 'escriEe�WKe�GiIIereQces�EeWweeQ�WKe�parWicOes�oI�WKe�suEsWaQce�aW����&�aQG ���&�iQ�
Werms�oI�moWioQ�aQG�arraQJemeQW.

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

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

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

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

………………………………………………………………………………………………... [�@

(b) ExpOaiQ�wK\�WKe�WKermaO�eQerJ\�JaiQeG�E\�WKe�suEsWaQce GuriQJ�;< GiG�QoW�EriQJ�aEouW�
a�cKaQJe�iQ�WemperaWure.�

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

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

………………………………………………………………………………………………... [�@

WemperaWure���o&

Wime � miQ

90 ─
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��

; <
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6 )iJ.��.� sKows�aQ�eOecWric�NeWWOe�wiWK�iWs�exWerior�maGe�oI�a�maWeriaO�oI�poor�WKermaO�coQGucWiYiW\.

Fig. 6.1

(a) ExpOaiQ�Kow�WKe�KeaWiQJ�eOemeQW�KeaWs�up aOO�WKe waWer�iQ�WKe�NeWWOe.

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

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

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

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

………………………………………………………………………………………………... [�@

(b) 7Ke�exWerior�oI�WKe�NeWWOe�is�maGe�Irom�wKiWe�pOasWic.�

ExpOaiQ�Kow�WKe�exWerior�is�suiWaEOe�iQ�reGuciQJ�KeaW�Ooss�Irom�WKe�NeWWOe.

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

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

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

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

………………………………………………………………………………………………... [�@

waWer

KeaWiQJ�eOemeQW
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7 )iJ.��.� sKows�circuOar�waYeIroQWs�proGuceG�aW�WKe�ceQWre oI�a�circuOar�rippOe�WaQN.�7wo�corNs��
A aQG B�� IOoaW�oQ� WKe�waWer� iQ� WKe�rippOe� WaQN.�7Ke�GisWaQce�EeWweeQ�successiYe�waYeIroQWs�
proGuceG�is��.��cm.�)iJ.��.� sKows�Kow�WKe�GispOacemeQW�oI�WKe�waYe�Yaries�wiWK�Wime.

������
������������

(a) 'eIiQe�WKe�Werm�wavefront.

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

………………………………………………………………………………………………… [1]

(b) /ocaWe�WKe�possiEOe�poiQWs��P� Q� R or�S as�sKowQ�iQ�)iJ.��.��WKaW�corNs�A aQG B are�
posiWioQeG�aW�WKaW�momeQW.��������������������������������������������������������������������������������������������

corN A : ……………………��

corN�B : ……………….. >�@

(c) &aOcuOaWe�WKe�speeG�oI�WKe�waYe�proGuceG.

speed = ……………. [2]

(d) 'escriEe� aQG� expOaiQ� wKaW� wouOG� KappeQ� Wo� WKe� GisWaQce� EeWweeQ� successiYe�
waYeIroQWs wKeQ�WKe\�eQWer�a�Geeper�reJioQ�oI�waWer.��

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

………………………………………………………………………………………………… [�@

Fig. 7.1

Fig. 7.2

x P

x

�����x

xQ

R

S

source�oI�
YiEraWioQ

GispOacemeQW���mm

Wime���s
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8 (a) )iJ. �.��sKows�aQ�isoOaWeG�posiWiYe�cKarJe.

Fig. 8.1

(i) 2Q�)iJ.��.���Graw�WKe�eOecWric�IieOG�paWWerQ�Gue�Wo�WKe�cKarJe.�6Kow�WKe�GirecWioQ�
oI�WKe�IieOG cOearO\.����������������������������������������������������������������������������������������������������������>�@

(ii) ExpOaiQ�wKaW�is�meaQW�E\�aQ�electric field.

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

………………………………………………………………………………………….>�@

(b) )iJ.��.��sKows�a�cKiOG�sOiGiQJ�GowQ�a�sOiGe�maGe�oI�pOasWic.

Fig. 8.2

(i) :KeQ�WKe�cKiOG�sOiGes�GowQ��Ke�Eecomes�posiWiYeO\�cKarJeG.

ExpOaiQ�Kow�WKis�KappeQs.

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

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

………………………………………………………………………………………….>�@

�

pOasWic�sOiGe�
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(ii) Explain why the child’s hair stands and spreads apart after JoiQJ�GowQ�WKe�sOiGe.

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

………………………………………………………………………………………….>�@

9 )iJ.��.��sKows�aQ�oEMecW�aQG�iWs�imaJe�IormeG�E\�a�WKiQ�coQYerJiQJ�OeQs.

Fig. 9.1

(a) 2Q�)iJ.��.��Graw�ra\s Wo�OocaWe�accuraWeO\�WKe�IoOOowiQJ�

(i) opWicaO�ceQWre��C�� >�@

(ii) priQcipaO�Iocus��F�. >�@

(b) 6WaWe�Kow�WKe�imaJe�cKaQJes�as�WKe�oEMecW�is�moYeG�cOoser�Wo�WKe�WKiQ�coQYerJiQJ�OeQs��
EeIore�iW�reacKes�WKe�IocaO�poiQW.

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

………………………………………………………………………………………………… [1]

oEMecW

imaJe
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Section B [20 marks]

$Qswer�aQ\�two TuesWioQs�Irom�WKis�secWioQ.

10 (a) )iJ.���.��sKows�a�ra\�oI�OiJKW�eQWeriQJ�WKe�surIace�$%�oI�a riJKW�aQJOeG�JOass�prism.�7Ke�
reIracWiYe�iQGex�oI�WKe�JOass�is��.��.�7Ke�IiJure�is�QoW�GrawQ�Wo�scaOe.

Fig. 10.1 (not to scale)

(i) ExpOaiQ�wK\�WKe�OiJKW�ra\�EeQGs�iQ�sucK�a�maQQer�wKeQ�iW�eQWers�surIace $%.

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

(ii) &aOcuOaWe�WKe�aQJOe�oI�reIracWioQ .%$��aW�siGeݔ

aQJOe�oI�reIracWioQ ݔ  ……………….. [�@

(iii) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass EOocN.

criWicaO�aQJOe� �……………….. [�@

��o

x

y

��o

$

% &
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(iv) 6WaWe�WKe�Wwo�coQGiWioQs�Ior�WoWaO�iQWerQaO�reIOecWioQ.

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

…………………………………………………………………………………….. [1]

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

…………………………………………………………………………………….. [1]

(v) 7Ke�YaOue�oI�aQJOe�y is���.��o .

2Q )iJ.� ��.��� coQWiQue� WKe� ra\� Wo� sKow� WKe� paWK� oI� WKe� OiJKW� aIWer� OeaYiQJ
surIace�$&. �������������������������������������������������������������������������������������������������������� >�@

(b) 7Ke�Kair�Gr\er�sKowQ�iQ )iJ���.��Kas�a�casiQJ�maGe�Irom�meWaO.�7Ke�Kair�Gr\er�Kas�a�
power�raWiQJ�oI�����:�aQG�is�useG�oQ�a�����9�suppO\.

(i) 7Ke�Kair�Gr\er�reTuires�aQ�earWK�wire�iQ�WKe�caEOe.

ExpOaiQ�cOearO\�WKe�IuQcWioQ�oI�WKe�earWK�wire.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

(ii) 7Ke�cosW�oI�usiQJ�oQe N:K�oI�eQerJ\�is���ceQWs.�

&aOcuOaWe�WKe�cosW�oI�usiQJ�WKe�Kair�Gr\er�Ior����miQ.

cosW� �……………….. ceQWs >�@

Fig. 10.2

caEOe
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11 (a) RAGio�DeWecWioQ�AQG RaQJiQJ��RADAR��Kas�maQ\�appOicaWioQs.�,W�is�a�s\sWem�useG�Wo�
GeWecW� aQG� GeWermiQe� WKe� GisWaQce� oI� oEMecWs� sucK� as� aircraIWs.� 7Ke�5$'$5� sWaWioQ�
WraQsmiWs�sWroQJ�raGiowaYes� wKiOe�a�receiYer iQ�WKe�sWaWioQ OisWeQs�Ior�aQ\�ecKoes.�

)iJ.���.��sKows�aQ�aircraIW�IO\iQJ�WowarGs�WKe�raGar�sWaWioQ.

Fig. 11.1

)iJ.� ��.�� sKows� WKe� GispOa\� oI� WKe� waYe.� A represeQWs WKe� puOse� oI� WKe� emiWWeG�
raGiowaYes�wKiOe�B represeQWs�WKe�ecKo�oI�WKe�puOse receiYeG E\�WKe�5$'$5�sWaWioQ.

Fig. 11.2

(i) 6WaWe�WKe�speeG�oI�raGiowaYes�iQ�Yacuum.

speeG� �……………….. [�@

(ii) 'eWermiQe�WKe�GisWaQce�oI�WKe�aircraIW�Irom�WKe�raGar�sWaWioQ.

GisWaQce� �……………….. [�@

aircraIW

5$'$5�sWaWioQ

$

%

��ms
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(iii) 7wo�miQuWes�OaWer��puOses�A aQG B are�oQO\����ms�aparW.�

'eWermiQe�WKe�speeG�oI�WKe�aircraIW in m/s.

speeG� �………………..m�s >�@

(iv) 6uJJesW�a�reasoQ wK\�souQG�waYes�caQQoW�Ee�useG�Wo�repOace�raGiowaYes�iQ�WKis�
appOicaWioQ.

……………………………………………………………………………………………..

………………………………………………………………………………………… [�@

(b) $�circuiW�coQsisWiQJ�oI���GiIIereQW�EuOEs�aQG�a����9�G.c.�suppO\�is�seW�up�as�sKowQ�iQ�WKe�
)iJ.���.��EeOow.�

Fig. 11.3

(i) &aOcuOaWe�WKe�eIIecWiYe�resisWaQce�oI�WKe�circuiW.

eIIecWiYe�resisWaQce� �……………….. [�@

�.� Ω

�.� Ω

�.� Ω
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(ii) &aOcuOaWe�WKe�curreQW�passiQJ�WKrouJK�WKe��.��Ω EuOE.

curreQW� �……………….. [�@

(iii) $Q�aGGiWioQaO��.��Ω EuOE�is�aGGeG�iQ�paraOOeO�Wo�WKe��.��Ω EuOE.

ExpOaiQ�wKaW�KappeQs�Wo�WKe�EriJKWQess�oI�WKe��.��Ω EuOE.

……………………………………………………………………………………………..

………………………………………………………………………………………… [�@
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12 (a) $�sWuGeQW�seWs�up�WKe�apparaWus as�sKowQ�iQ�)iJ.���.��Wo�GemoQsWraWe�Kow�a�Goor EeOO�
worNs. 

Fig. 12.1

(i) ExpOaiQ�wK\�WKe maJQeW�moYes�WowarGs�WKe�iroQ�core�wKeQ�WKe�swiWcK�is�opeQ.�

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

(ii) ExpOaiQ�wK\�WKe�maJQeW�KiWs�WKe�copper�cKime�Ear�wKeQ�WKe�swiWcK�is�cOoseG.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

(iii) 7Ke� EaWWer\� oI� WKe� eOecWromaJQeW is� repOaceG�wiWK� aQ aOWerQaWiQJ� curreQW� �a.c.��
suppO\.�'escriEe�aQG�expOaiQ�wK\�WKe�Goor�EeOO�wiOO� riQJ�coQWiQuousO\�wKeQ�WKe
swiWcK�is�cOoseG.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

copper�
cKime�
Ear

maJQeW soIW�iroQ�core
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(b) $�curreQW�carr\iQJ�wire is�pOaceG�EeWweeQ�Wwo�eOecWromaJQeWs�as�sKowQ�iQ )iJ. ��.�.

Fig. 12.2

:KeQ�curreQW�IOows�WKrouJK�EoWK�coiOs� WKe�curreQW�carr\iQJ�wire experieQces�a�Iorce.

(i) 2Q�)iJ.���.��� OaEeO� WKe�maJQeWic�poOariWies�oQ� WKe�eQGs�oI�EoWK�eOecWromaJQeWs�
with “S” and “N”.                                                                                                  [1]

(ii) ExpOaiQ�wK\�WKe�curreQW�carr\iQJ�wire�wiOO�experieQce�a�Iorce.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… >�@

(iii) 6WaWe�WKe�GirecWioQ�oI�WKe�Iorce�experieQceG�E\�WKe�curreQW�carr\iQJ�wire.

………………………………………………………………………………………… >�@

(iv) 6uJJesW�one wa\�Wo�iQcrease�WKe�sWreQJWK�oI�WKe�Iorce�experieQceG�E\�WKe�curreQW�
carr\iQJ�wire.

………………………………………………………………………………………… >�@

End of Paper

curreQW�carr\iQJ�wire
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Sec 4E/5N Sci(Physics) Prelim Paper 2 2018 Answers

1o�IormuOa���m
:roQJ�missiQJ�uQiW���m
1o�����sI���m

Section A [45 marks]

�a $cceOeraWioQ�is�WKe�raWe�oI�cKaQJe�oI�YeOociW\. �
�E a� ��Y�– u��W

 �����– �����
 6.0 m/s2

�
�

�c 'isWaQce� �area�uQGer�JrapK
 �ò�������������ò��������
 1550 m

�
�

�G 7Ke�forward force is equals to the resistive forces acWiQJ�oQ�WKe�car��KeQce�WKere�is�
Qo�resuOWaQW�Iorce.�7Kis�meaQs�WKe�car�Kas�no acceleration as�)� �ma.�+eQce��WKe�
speeG�oI�WKe�car�remaiQs�coQsWaQW.

�
�

�a ��Ior�scaOe
��Ior�
GrawiQJ�
�musW�
iQcOuGe�
arrows�
aQG
OaEeOs�

�E )� �ma
��� ���a
a� �0.50 m/s2 �aOOow�ecI� �

�a GeQsiW\� �mass�YoOume
����� mass����
0ass� ������x����� �250000 kg �

�E *PE� �mJK
 ��������x����x�����
 375 000 000 -

�c *PE�OosW� �KE�JaiQeG
������������ �ò�mY�
������������ �ò����������Y��
Y  ���.��� �54.8 m/s (3 s.f.)

�

�
�G 1o�eQerJ\�is�OosW�Wo�WKe�surrouQGiQJs. ��$OO�WKe�*PE�is�coQYerWeG�Wo�KE. �

�a � Ior�arrow

�E 6um�oI�$&:0� �6um�oI�&:0
)�x���� �����x���
)� ����������� �100 N

�
�

�.��1

�.��1

��.��1

scaOe� ���cm�����1

resuOWaQW�Iorce� ���cm�x��1� ����1

� �� � � �� �
 1550 m �
7Ke forward force is equals to the resistive forces acWiQJ�oQ�WKe�car��KeQeQcece�WKere�is�
Qo�resuOWaQW�Iorce.�7Kis�meaQs�WKe�car�Kas�no acceleration as�)� �ma. ++eeQcee�� WKW e�
speeG�oI�WKe�car�remaiQs�coQsWaQW.

�
�

��Ior
��Ior
Graw
�mus
iQcOu
arrow
aQG
OaEe

)� �ma
��� ���a
a� �0.50 m/s2 �aOOow�ecI� �

GeQsiW\� �mass�YoOume
������ mass����
0ass� ������x��������  2525000 000 kkgg �
*PE� �mJK
 ��������x����x�����
 375 000 00000 --
*PE�OosW� KKEE JaJaiQiQeGG
������������  ò�ò�mYmY��
������������ �ò�ò�������� �����Y��
Y  ���.��� 54.8 m/s (3 s.f.)

�

�
1o�eQerJ\�is�OosW�Wo�WKe�surrouQGiQJs. ��$OO�WKe�*PE�is coQYerWeG Wo KE. �

�.� 1

�.��1

��.��1

scaOe   � cm � � 1

resuOWaQQW�W IoIorce� ���cm�x �1  ��� 1
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�c 7Ke�line of action of weight of the bag lies to the right of the pivot / outside the 
base area (bottom of bag)��wKicK�produces a clockwise moment aEouW�WKe�piYoW��
KeQce�WKe�EaJ�wiOO�IaOO�aQG�KiW�WKe�JrouQG.

�
�

�a $W���2&��WKe�suEsWaQce�is�a�soOiG.
0oWioQ��YiEraWe�aEouW�iWs�IixeG�posiWioQs
$rraQJemeQW��cOoseO\�pacNeG�iQ�aQ�orGerO\�arraQJemeQW

$W���o&��WKe�suEsWaQce is�a�OiTuiG.
0oWioQ��sOiGe�pasW�oQe�aQoWKer�IreeO\
$rraQJmeQW��cOoseO\�pacNeG�iQ�aQ�iQorGerO\�arraQJmeQW�

��Ior�aOO��

��Ior�aOO��

�E $W�;<��WKe�suEsWaQce�is�meOWiQJ.�EQerJ\�WaNeQ�iQ�is�useG�Wo�oYercome�Iorces�oI�
aWWracWioQ�EeWweeQ�parWicOes.
KE remaiQs�coQsWaQW��KeQce�WemperaWure�remaiQs�coQsWaQW.

�

�

�a :KeQ�WKe�waWer�Qear�WKe�KeaWiQJ�eOemeQW�is�KeaWeG��iW�expands��Eecomes�less dense
aQG rises.
7Ke�cooler waWer�aW�WKe�Wop�wKicK�is�denser wiOO�sink Wo�WaNe�iWs�pOace.
7Ke�process repeats uQWiO�aOO�WKe�waWer�is�KeaWeG�up�Yia�convection.

������iI�
aQswer�is�
QoW�IuOO\�
compOeWe�

�E POasWic�is�a�poor conductor of heat. +eQce��iW�decreases the rate of thermal energy 
loss Yia�coQGucWioQ.
:KiWe�surIace�is�a�poor emitter of infrared radiation.�7Kis�decreases the rate of 
thermal energy loss Yia�raGiaWioQ.

�

�

�a $Q�imaJiQar\�OiQe�WKaW�MoiQs�aOO�aGMaceQW�poiQWs�iQ�pKase.�OR
$Q�imaJiQar\�OiQe�WKaW�MoiQs�aOO�cresWs.

�

�E P�aQG�5�OR 
4�aQG�6

� Ior�aQ\�
pair

�c v = fλ
 ����.�����
 16 cm/s or 0.16 m/s

�
�

�G $s�WKe�waYe�WraYeOs�aW�a faster speed iQ�Geeper�reJioQ��
WKe�wavelength will be longer since v = fλ and frequency remains the same.

�
�

�ai

�aii ,W�is�a�reJioQ�wKere�aQ�eOecWric�cKarJe�experieQces�aQ�eOecWric�Iorce. �
�Ei :KeQ�WKe�cKiOG�sOiGes�GowQ��IricWioQ�causes�negatively-charged electrons to move 

from the child to the plastic slide.
6iQce�WKe�cKiOG�Kas�a�deficit of negative charges��WKe�cKiOG�is�posiWiYeO\�cKarJeG.

�Eii Since the child’s hair is positively�cKarJeG��WKe\�wiOO�moYe�awa\�Irom�eacK�oWKer�as�
like charges repel. �

�a ��Ior�&
��Ior�)

�E 7Ke�imaJe�Eecomes�OarJer. �

C 
F 

p

:KeQ�WKe�waWer�Qear�WKe�KeaWiQJ�eOemeQW�is�KeaWeG��iW expands��Eecomes�s�lelesss  dense
aQG rises.
7Ke cooler waWer�aW�WKe�Wop�wKicK�is denser wiOO�sink Wo�WaNe�iWs�pOace.
7Ke�process repeats uQWiO�aOO�WKe�waWer�is�KeaWeG�up�Yia�convectionn.

�����
aQsw
QoW�I
com

POasWic�is a�poor conductor of heat. +eQce��iW�decreases the raatete ooff ththermamall enenerergygy 
loss Yia�coQGucWioQ.
:KiWe�surIace�is�a�poor emitter of infrared radiation.�7Kis�dededeeeeeeeeeecrcrcrcrcrcrccccccccccccccccccccccccccccccccccc eaeaeaeaaeaeaeaaeaaaaaeaaaaaaaaeeaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasesesesesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssss the raraaatetetete ooooffff 
thermal energy loss Yia�raGiaWioQ.

�

�

$Q�imaJiQar\�OiQe�WKaW�MoiQs�aOO�aGMaceQW�poiQWs�iQ�pKasassse.eeeeeeeeeeeeeeee.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee �OROOOROROROROROROROOROROORORORORRRORORORORORORORORORORORORORORORORRORORRORROROROOROROROOOORRRORORORORORORROROROROROOROROROROROOROROROROOROORORRORRORRROROOORRROROOOROROROOOOOOOROOOOOOOOOOOROOORORRORRRRRRRROORRRRROORRROOOOORR
$Q�imaJiQar\�OiQe�WKaW�MoiQs�aOO�cresWs.

�

P�aQG�5�OR 
4 aQG 6

� Ior
pair

v = fλ
 ����.�����
 16 cm/s or 0.16 m/s

�
�

$s�WKe�waYe�WraYeOs�aW�a faster speeded iQQ GGeeeeper�rereJiJioQoQ��
WKe�wavelengthh will be longer since e v v == fλfλ andd ffrer ququenencycy remains the same.

�
�

,W�is�a�reJioQQ wwKeKerere aaQ�Q eOe ececWrWricic�cKarJe�experieQces�aQ�eOecWric�Iorce. �
:KeQ�WKe�cKiKiOGG ssOiOiGeGes�GoGowQw � IricWioQ�causes negatively-charged electrons to move
from the chilldd toto tthehe pplastic slide.
6iQce�WKe�cKiOG�KaKas�s a�deficit of negative charges��WKe�cKiOG�is�posiWiYeO\�cKarJeG.
Since the child’s hair is positively�cKarJeG��WKe\�wiOO�moYe�awa\�Irom�eacK�oWKer�as
like charges repel. �
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Section B [20 out of 30 marks]

��ai :KeQ�WKe�OiJKW�ra\�WraYeOs�Irom�aQ�optically less dense medium (air) to denser 
medium (glass)��iW�wiOO�bend towards the normal as�iWs�speed decreases.

��Ior�aOO���
poiQWs

��aii Q� �siQ�i���siQ�r
�.��� �siQ������siQ�x
x� �siQ����siQ�������.���� ���.����� �25.6o (3 s.f.) �

��aiii Q� ���siQ�c
�.��� ���siQ�c
c� �siQ������.���� ���.���� �42.20 (3 s.f.) �

��aiY �. 7Ke�aQJOe�oI�iQciGeQce�musW�Ee�JreaWer�WKaQ�WKe�criWicaO�aQJOe.
�. 7Ke�OiJKW�ra\�musW�Ee�WraYeOOiQJ�Irom�aQ�opWicaOO\�GeQser�Wo�Oess�GeQse�meGium.

�
�

��aY ��Ior�ra\�
correcWO\�
GrawQ�
sKowiQJ�
WKaW�7,5�
occurreG�
aQG�aQJOe�
oI�
iQciGeQce�
 �aQJOe�oI�
reIOecWioQ

��Ei :KeQ�a�IauOW�occurs�aQG�WKe�OiYe�wire�WoucKes�WKe�meWaO�casiQJ��WKe�meWaO�casiQJ�wiOO�
become “live”. 
7Ke�earWK�wire�wiOO�coQGucW�WKe�curreQW�Irom�WKe�meWaO�casiQJ�Wo�WKe�JrouQG.�
7Ke�curreQW�wiOO�meOW�WKe�Iuse�aQG�EreaN�WKe�circuiW��GiscoQQecWiQJ�WKe�circuiW�Irom�WKe�
KiJK�YoOWaJe�suppO\.�
7Kis�preYeQWs�user�Irom�eOecWric�sKocN.

�����poiQWs�
 ��m�

��Eii E� �PW
 ��.��x����� ��.���N:K
cosW� ��.���x��� �1.35 cents �

��ai �.��x���� m�s �
��aii G� �s�x�W

 ��.��x���� x����x�����
 3 600 000 m or 3.6 x 106 m

�
�

��aiii G� �s�x�W
 ��.��x���� x����x�����
 3 000 000 m or 3.0 x 106 m

����������– ���������� ���������m
6peeG� ������������� �5000 m/s

�

�
��aiY 6ouQG�waYes�WaNe�a�OoQJer�Wime�Wo�Ee�WraQsmiWWeG�aQG�receiYeG��KeQce�posiWioQ�oI�

aircraIW�is�QoW�accuraWe.�OR
PosiWioQ�oI�aircraIW�wouOG�KaYe�cKaQJeG�wKeQ�WKe�ecKo�is�receiYeG.

�

��Ei 5� ������ò���ó���
 2.33 Ω

�
�

��Eii 9� �,5
��� �,��.���

ݕ

aY ��Ior
corre
Graw
sKow
WKaW
occu
aQG�
oI�
iQciG
 �aQ
reIOe

Ei :KeQ�a�IauOW�occurs�aQG�WKe�OiYe�wire�WoW ucKees�s WKWKee memeWaW O�casiQJ��WKe�meWaO�casiQJ�wiOO
become “live”. 
7Ke�earWK�wire�wiOO�coQGucW�WKe�currrreQeQW�IrIromo �WKeKe mmeWeWaOa �casiQJ�Wo�WKe�JrouQG.�
7KKe�curreQW�wiOO�meOW�WKe�Iuse�aQG EErereaNaN�WKe�circuiW��GiscoQQecWiQJ�WKe�circuiW�Irom�WKe�
KiJK�YoOWaJe�supppO\.�
7Kis�preYeQWs�userer IIrorom�eOeccWrWricc ssKoKocNcN.

����
 ��m

Eii E� �PW
 ��.��x����� ��.�����N:KK
cosW� ��.���x�x���   1.1.3535 ccenentsts �

ai �.��x���� m�s �
aii G� �s�x�W

 ��.��x���� x����x�����
 3 600 000 m or 3 6 x 106 m

�
�

ݕ
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,� �����.��� ��.����� �5.14 A (3 s.f.) �
��Eiii 7Ke�EuOE�wiOO�Eecome�brighter.

7Ke�total resistance of the circuit will decrease��causiQJ�WKe�WoWaO�curreQW�IOowiQJ�
through the 1.0 Ω bulb to increase.

�
�

��ai :KeQ�WKe�swiWcK�is�opeQ��WKe�soIW�iroQ�core�wKicK�is�Qear�WKe�maJQeW�wiOO�Ee�iQGuceG�
wiWK�a�1�poOe�oQ�WKe�OeIW.�
6iQce�uQOiNe�poOes�aWWracW��WKe�maJQeW wiOO�Ee�aWWracWeG�aQG�moYe�WowarGs�WKe�iroQ�
core.

�

�

��aii :KeQ�swiWcK�is�cOoseG��curreQW�IOows�WKrouJK�WKe�coiO��proGuciQJ�a�sWroQJ�maJQeWic�
IieOG�wiWK�a�6�poOe�oI�WKe�OeIW�siGe.�
6iQce�OiNe�poOes�repeO��WKe�maJQeW�wiOO�Ee�repeOOeG�aQG�moYe�awa\�Irom�WKe�iroQ�core.

�

�
��aiii :KeQ�swiWcK�is�cOoseG��WKe�direction of current will change coQWiQuousO\��causiQJ�

WKe�magnetic poles of the iron core to change coQWiQuousO\�as�weOO.
7Kis�causes�WKe�maJQeW�Wo�Ee�attracted and repelled continuously.
7Ke�maJQeW�wiOO�WKeQ�KiW�WKe�copper�cKime�Ear��causiQJ�WKe�Goor�EeOO�Wo�riQJ�
coQWiQuousO\�.

�

�

��Ei 1�6�1�6 �
��Eii 7Ke�curreQW�carr\iQJ�wire�wiOO�experieQce�a�Iorce�Gue�Wo�WKe�interaction EeWweeQ�WKe�

maJQeWic�IieOG�oI�WKe�eOecWromaJQeWs�aQG�WKe�maJQeWic�IieOG�proGuceG�E\�WKe�curreQW�
carr\iQJ�wire.

�

��Eiii ,QWo�WKe�paJe �
��EiY ,Qcrease�WKe�curreQW�IOowiQJ�WKrouJK�wire���iQcrease�curreQW�IOowiQJ�WKrouJK�WKe�coiOs���

iQcrease�QumEer�oI�WurQs�per�uQiW�OeQJWK�oI�WKe�coiOs
�

,� �����.��� ��.����� �5.14 A (3 s.f.) �
7Ke�EuOE�wiOO�Eecome�brighter.
7Ke�total resistance of the circuit will decrease��causiQJ�WKe�WoWaO�curreQW�W IIOowiQQJJ
through the 1.0 Ω bulb to increase.

�
�

:KeQ�WKe�swiWcK�is�opeQ��WKe�soIW�iroQ�core�wKicK�is�Qear�WKe�maJQQeWeW wwiOiOOO EeEe�iQGucuceGeG�
wiWK�a 1�poOe�oQ�WKe�OeIW.�
6iQce�uQOiNe�poOes�aWWracW��WKe maJQeW wiOO�Ee aWWracWeG aQG moYoYoYoYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee�eeee�e�eeeeeeeeeeeeeeeeeeeeeeee�eeeeeeeeeeeeeeeeeeee WoWoWoWWoWWoWoWoWoWoWoWoWoWoWoWoWoWWoWWoWooWWWWWooooWoWoooWWooWoWoWoWoWoWooooWoWoooWoWoooWoWoooWoWoWoWooWooWoWoooWoWoooWoWoWoWoWoooWooooWoooooooWoWooWWWWoWoWWWWWWWoWoWoWoWWWWoWoWWWWWWooWoWoooWWWoooooooowwwwwwawawwwawwawwawawawwwawwwawawawawawawwwwawwwwwwawawawawawawwwwawawawwawawawawawwawwawwwwwawwawawawwwaaawawaaaaawawawwaawawwwaawwwwwaaawaawawwwaawaaawawawwwawawawawwaawwaaaaaaaaawww rrrrrGGGrGrGrGGGGrGrGrGGrrrrGrrrrrGGGssss WKe�iirrrooQoQoQ�
core.

�

�

:KeQ�swiWcK�is�cOoseG��curreQW�IOows�WKrouJK�WKe�coiO��prororororoGuGuGuGGuGuGuGuGGuGuGuGuGuGuGGGGGuGuGuuGuGuGuGuGuuGGuGuGuGuGGGGuGuGuGuGuGuGuGuGuGuGuGGuGGGuGuGGuGuGGGuGGuGuGuGuGuGuGuGuGGGGuGGuuGuGuGGuGuGuGGuuGuGuuGuGuGuGuuGGuuuGGuGuGuGuuuGuGGGuuGGuuGuuuuuuuuuGuuuuuuuGGuGGGGGuuuuuGGGuuuuuGGuGuGGG ciciciciccicicicicicicicciciciciccciccicicicicciicicicccccccicciccicicicciciccicicciciciiiciciciciiciciciiciccicicicccccccccccccccccccccccccccccc QJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJJJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJQJJJQJQJQJQQQQJQJJQJJQJJQJQQJJJJJQJQJQJQQJJQJQQJQJQJJQJJQJQJJJJJJJJJQJJJJJJQJQJQJJJJQJJQJJJJQJQJJQJJQQJJJJQJQJJQQQJJQJJJJJQJJQJJJJJJJJJJJJJJJJJJ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssWrWrWWWWrWWWWrWrWrWrWrWrWrWrrWrWrWrWrWWWrWrWrWWrWrWrWWrWrWrWWWrWrWrWrWrWrWrWWrWWWWrrWrWrrrrWrrrrrrWrrrrrrrrrrWrWrrWrrrWrWrWrrrWrrWrrrWWrWrWrWrrWrWWrWrWWWrWrWrWWrWWWWrWWWWWWWWWrWWWWWWWWWWWW oooooQoQoQoQQoQoQoQoQoQoooQoQoQoQoQooQoQoQoQoQooooQQoQoooQoQoQQQooQoQoQQQoQoooooooo JJJJJJJJJJJJJJ mamamamaJQJQJQJQeWeWeWeWicicicic�
IieOG�wiWK�a 6�poOe�oI�WKe�OeIW�siGe.�
6iQce�OiNe�poOes�repeO��WKe�maJQeW�wiOO�Ee�repeOOeG�aQG�moYe�awa\�Irom WWWWKeeee�iroQ�cocococorrrere.

�

�
:KeQ�swiWcK�is�cOoseG��WKe�direction of current will channge coQWiQuoususO\\��causiQJ
WKe magnetic poles of the iron core to change coQWiQuousO\�as�weOO.
7Kis�causes�WKe�maJQeW�Wo�Ee�attracted and repelled contiinunuouo sly.
7Ke�maJQeW�wiOO�WKeQ�KiW�WKe�copper�cKimme�e Eaar�r ccausiQJ WKeKe GGoooor�r�EeOO�Wo�riQJ�
coQWiQuousO\�.

�

�

1�6�1�6 �
7Ke�curreQW�carr\iQJ�wire�wiOO�experieQcce�a�Iorcrce�e�GuGue�e�WoWo WWKKe�interaction EeWweeQ�WKe
maJQeWic�IieOG�oI�WKe�eOecWromaJQeWs�aQGQG WWKeKe mmaJaJQeQeWiWic�c IiIieOG�proGuceG�E\�WKe�curreQW�
carr\iQJ�wire.

�

,QWo WWKeK �paJe �
,Qcrease�WKe�curreQWQW�IOowiwiQJQJ�WKrououJKJK�wiwirere �� iiQcQ rease�curreQW�IOowiQJ�WKrouJK�WKe�coiOs���
iQcrease�QumEer�oIoI WWurrQsQ �perer uuQiQiW�W�OeOeQJQJWKWK�oI�WKe�coiOs

�
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Iour�possiEOe�aQswers�$��%��&�aQG�'.
&Koose� WKe�oQe�\ou�coQsiGer�correcW�aQG�recorG�\our�cKoice� iQ�soIW�peQciO�oQ� WKe�separaWe�
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7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.
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1 )iJure��a�sKows� WKe�]ero� reaGiQJ�oI� WKe�micromeWer�screw�JauJe.�)iJure��E�sKows� WKe�

reaGiQJ�oI�WKe�same micromeWer�screw�JauJe�wKeQ�iW�measures�WKe�WKicNQess�oI�a�wire.�

)iJure��a

)iJure��E

:KaW�is�WKe�WKicNQess�oI�WKe�wire"

A �.���mm

B �.���mm

C �.���mm

D �.���mm

2 7Ke�JrapK� sKows� Kow� WKe� YeOociW\� oI� aQ� oEMecW� cKaQJes�wiWK� Wime.�:KicK� poiQW� oQ� WKe�
JrapK�sKows�WKe�oEMecW moYiQJ�wiWK�WKe�JreaWesW�acceOeraWioQ"
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3 7Ke� weiJKW� oI� a� piece� oI� rocN� oQ� a� pOaQeW� wKere� WKe� JraYiWaWioQaO� acceOeraWioQ� oQ� WKe�

pOaQeW� is���m�s� is����1.�:KaW� is� WKe�weiJKW�oI� WKe�rocN�oQ�earWK�wKere�WKe�JraYiWaWioQaO�
acceOeraWioQ�oQ earWK�is����m�s�"

A ��1

B ���1

C ���1

D ���1

4 :KicK�opWioQ EesW�represeQWs�WKe�sWaEOe�eTuiOiErium"

5 $�EaOO�EeariQJ�is�pOaceG�aW�poiQW�;�oQ�a�smooWK�WracN�as�sKowQ�iQ�WKe�GiaJram�EeOow.�7Ke�
EaOO�moYes�Irom�resW�GowQ�WKe�WracN�aQG�passes�a�poiQW�<�wKicK� is����m�EeOow�poiQW�;.�
7aNiQJ�g as����ms��.

:KaW�is WKe�speeG�oI�WKe�EaOO�aW�poiQW�<"

A ��.��m�s

B ��.��m�s

C ��� m�s

D ��� m�s

6 %rowQiaQ�moWioQ�oI�GusW�parWicOes�iQ�WKe�air�is�causeG�E\

A coQYeQWioQ�curreQW�iQ�WKe�air.

B GusW�parWicOes�IaOOiQJ�WowarGs�WKe�JrouQG.

C raQGom�coOOisioQs�EeWweeQ�WKe�GusW�parWicOes.

D raQGom�coOOisioQs�oI�air�moOecuOes�wiWK�WKe�GusW�parWicOes.

A B C D

10�P

;

<
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7 ,QWerQaO�eQerJ\�oI�a�EoG\�is�

A WKe�WoWaO�NiQeWic�eQerJ\�oI�aOO�WKe�parWicOes�iQ�WKe�EoG\.

B WKe�WoWaO�poWeQWiaO�eQerJ\�oI�aOO�WKe�parWicOes�iQ�WKe�EoG\.

C WKe�WoWaO�NiQeWic�eQerJ\�aQG�poWeQWiaO�eQerJ\�oI�aOO�WKe�parWicOes�iQ�WKe�EoG\.

D WKe�eQerJ\�QeeGeG�Wo�Neep�WKe�iQWerQaO�parW�oI�WKe�EoG\�aW�room�WemperaWure.

8 7Ke�GiaJram�EeOow�sKows�a�pOaQe�mirror�pOaceG�aW�a�GisWaQce�oI�����cm�iQ�IroQW�oI�a�maQ.�

If the doctor’s test card is fixed at 70 cm behind the eyes of the man, what is the distance 
of the test card’s image from the man?

A ����cm

B ����cm

C ����cm

D ����cm

9 $� ra\� oI� OiJKW� sWriNes� a� pOaQe� mirror� 0� aW� aQ� aQJOe� oI� ��o.� 7Ke� mirror� is� Qow� roWaWeG�
aQWicOocNwise�WKrouJK�aQ�aQJOe�oI���o Wo�a�Qew�posiWioQ�0� wiWKouW�cKaQJiQJ�WKe�GirecWioQ�
oI�WKe�iQciGeQW�OiJKW�ra\.

:KaW�is�WKe�aQJOe�oI�reIOecWioQ�wKeQ�WKe�mirror�is�roWaWeG�Wo�a�Qew�posiWioQ�0�"

A ��o

B ��o

C ��o

D ��o

��o

��o
0�

0�
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10 7Ke� JrapK� represeQWs� WKe� GispOacemeQWs� oI� a� parWicOe� WKaW� is� aOoQJ� a� WraQsYerse� waYe�

WraYeOiQJ�aW�a�speeG�oI���m�s.

:KaW�is�WKe�IreTueQc\�oI�WKe�YiEraWioQ�oI�WKe�parWicOe"

A �.���+]�

B �.� +]�

C �.� +]�

D ��.��+]�

11 7Ke�GiaJram�sKows�GiIIereQW�reJioQs�oI�WKe�eOecWromaJQeWic�specWrum.

*amma�
ra\s X 9isiEOe�

OiJKW Y 5aGio�
waYes

:KaW�reJioQs�Go�X aQG�Y represeQW"�

������������X ����Y
A 8OWraYioOeW ,QIrareG

B ,QIrareG ;�ra\

C ;�ra\ 0icrowaYe

D 8OWraYioOeW 0icrowaYe

12 2Qe�oI�WKe�IoOOowiQJ�GeYices�Goes�QoW�maNe�use�oI�eOecWromaJQeWic�waYes�iQ�iWs�operaWioQ.�
:KicK�oQe�is�iW"

A $�camera

B $�raGio�seW

C $�OouGspeaNer

D $�WeOeYisioQ�seW

'ispOacemeQW�m

��

��

Wime�s�.��.� �.� �.�
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13 $�sWuGeQW�sWaQGs�EeWweeQ�Wwo�waOOs�aQG�cOaps�Kis�KaQGs�oQce.�7Ke�speeG�oI�souQG�iQ�air�

is�����m�s.�

:KaW�is�WKe�Wime�iQWerYaO�EeWweeQ�WKe�IirsW�ecKo�aQG�WKe�secoQG�ecKo"

A �.��s

B �.��s

C �.��s

D �.��s

14 :KeQ�aQ�eEoQiWe�roG�is�ruEEeG�wiWK�a�GusWer��WKe�roG�Eecomes�QeJaWiYeO\�cKarJeG.�:K\�is�
WKis�so"

A 7Ke�GusWer�Ooses�eOecWroQs.

B 7Ke�GusWer�JaiQs�proWoQs.

C 7Ke�roG�Ooses�eOecWroQs.

D 7Ke�roG�JaiQs�proWoQs.

15 :KicK� oI� WKe� GiaJrams iOOusWraWiQJ WKe� eOecWric� IieOG� EeWweeQ� Wwo� cKarJeG� oEMecWs� is�
incorrect"

A B

C D
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16 $�piece�oI��.���m� iroQ�wire�Kas�a�cross�secWioQaO�area�oI��.��mm�.�:KicK� iroQ�wire�Kas�

Wwice�WKe�resisWaQce"

Length / m     Area / mm2

A �.�� �.�

B �.�� �.�

C �.�� �.�

D �.�� �.�

17 &urreQW�IOows iQ�Wwo�resisWors�coQQecWeG�iQ�series�as�sKowQ�iQ�WKe�GiaJram��$� aQG�$� are�
WKe�reaGiQJs�oQ�WKe�ammeWers.�9� aQG�9� are�WKe�reaGiQJs�oQ�WKe�YoOWmeWers.

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

Ammeter readings Voltmeter readings

A $� is�Oess�WKaQ�$� 9� is�Oess�WKaQ�9�

B $� is�Oess�WKaQ�$� 9� is�JreaWer�WKaQ�9�

C $� is�eTuaO�Wo��$� 9� is�Oess�WKaQ�9�

D $� is�eTuaO�Wo� $� 9� is�eTuaO�Wo�9�

18 $Q�eOecWric�KeaWer�is�coQQecWeG�Wo�a���piQ�socNeW.�7Ke�curreQW�iQ�WKe�OiYe�wire�is���$.�7Ke�
poWeQWiaO� GiIIereQce� EeWweeQ� WKe� OiYe� aQG� QeuWraO� wire� is� ���� 9.�:KicK� oI� WKe� IoOOowiQJ�
correcWO\� GescriEes� WKe� curreQW� iQ� QeuWraO� wire� aQG� WKe� poWeQWiaO� GiIIereQce� EeWweeQ� WKe�
QeuWraO�aQG�earWK�wire"

      Current in Potential difference between 
    neutral wire / A neutral and earth wire / V

A ���������� ������������

B ���������� ������������

C ���������� �������� ������������

D ���������� ��������� ������������

� : �� :$� $�

9� 9�
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19 :KicK�oI�WKe�IoOOowiQJ�meWKoGs�is�useG�Wo�coQIirm�WKaW�aQ�oEMecW�is�a�maJQeW"

A ,W�caQ�aWWracW�aQ�iroQ�roG�EuW�QoW�a�wooGeQ�spooQ.

B ,W�caQ�aWWracW�WKe�QorWK�poOe�oI�aQoWKer�maJQeW.

C ,W�caQ�repeO�WKe�souWK�poOe�oI�aQoWKer�maJQeW.

D ,W�caQ�repeO�a�maJQeWic�maWeriaO.

20 7Ke� IiJure� EeOow� sKows� a� curreQW� IOowiQJ� WKrouJK a� soOeQoiG� wrappeG� arouQG� aQ� iroQ�
core.

:KicK�sWaWemeQW�is�not Wrue"��

A 7Ke�eQG�;�Eecomes�a�souWK�poOe.

B 7Ke�iQcrease�iQ�curreQW�caQ�iQcrease�WKe�sWreQJWK�oI�WKe�maJQeWic�IieOG�proGuceG.

C 7Ke�sWreQJWK�oI�WKe�maJQeWic�IieOG�Eecomes�weaNer�iI�WKe�iroQ�core�is�repOaceG�wiWK�

aQ�iQsuOaWor.

D $�compass�pOaceG�Qear�eQG�;�aQG� OaWer� Qear�eQG�<�sKows� WKe� same�GirecWioQ�oI�

GeIOecWioQ.

21 7Ke�GiaJram�EeOow represeQWs�a�cKaQJe� iQ� WKe arraQJemeQW�oI�parWicOes� iQ� Wwo�GiIIereQW�
pK\sicaO�sWaWes.�

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�is Wrue aEouW�WKe�cKaQJe"

������ A 7Ke�parWicOes�Oose�eQerJ\.

B 7Ke�Iorces�oI�aWWracWioQ�EeWweeQ�WKe�parWicOes�Eecome�weaNer.

����� C 7Ke�WemperaWure�oI�WKe�surrouQGiQJs�rises�Gue�Wo�WKe�cKaQJe.

D 7Kere�is�aQ�iQcrease�iQ�WKe�orGerOiQess�oI�WKe�parWicOes.
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22 $Q�ioQ�;�� Kas�a�QucOeoQ�QumEer����aQG��� eOecWroQs.

:KaW�wiOO�WKe�QucOeus�oI�WKe�ioQ�;��coQWaiQ"

QumEer�o�I�proWoQs QumEer�oI�QeuWroQs

A
B
C
D

��

��

��

��

��

��

��

��

23 EOemeQW�;�Kas�a�proWoQ�QumEer�oI���.�EOemeQW�<�Kas�a�proWoQ�QumEer�oI��.

:KaW�is�WKe�cKemicaO�IormuOa�oI�WKe�compouQG�IormeG�wKeQ�;�aQG�< reacW"

A ;<�

B ;�<�

C ;�<

D ;�<�

24 +\GroJeQ�suOIiGe�EurQs�iQ�ox\JeQ�accorGiQJ�Wo�WKe�IoOOowiQJ�eTuaWioQ�

�+�6�J���������2��J���→ �+�2�J���������62��J���

���Gm� oI�K\GroJeQ�suOIiGe�is�EurQeG.

&aOcuOaWe�WKe�YoOume�oI�ox\JeQ�QeeGeG�Wo�EurQ����Gm� oI�K\GroJeQ�suOIiGe�compOeWeO\.�

A �� Gm� B ���Gm�

C ���Gm� D ���Gm�

25 :KicK� ioQic�eTuaWioQ�represeQWs� WKe�reacWioQ�EeWweeQ�K\GrocKOoric�aciG�aQG�maJQesium�
riEEoQ"

A 0J�s� �����+��aT���→���0J���aT�������+��J�

B 0J���aT���������&l� �aT� →���0J&l� �aT�

C 0J���aT���������+&l�aT���→ 0J&l��aT� ����+��aT�

D +��aT�������2+��aT�����→����+�2�l�

26 $�saOW�is�prepareG�E\�WiWraWiQJ�aQ�aciG�wiWK�a�Ease.

:KicK�oI�WKe�IoOOowiQJ�is�correcW�aEouW�WKe�aciG�aQG�WKe�Ease"

aciG Ease

A
B
C
D

iQsoOuEOe

iQsoOuEOe

soOuEOe

soOuEOe

iQsoOuEOe

soOuEOe

iQsoOuEOe

soOuEOe
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27 $�reG�ErowQ�precipiWaWe�was�proGuceG�wKeQ�aQ�excess�oI�aTueous�soGium�K\GroxiGe�was�

aGGeG�Gropwise�Wo�saOW�B.

,Q� aQoWKer� experimeQW�� a� wKiWe� precipiWaWe� was� proGuceG� wKeQ� GiOuWe� QiWric� aciG� aQG�
aTueous�Earium�QiWraWe were�aGGeG�Wo�saOW�B.

:KaW�is�WKe�iGeQWiW\�oI�saOW�B"

A iroQ�,,��cKOoriGe�

B iroQ�,,��suOIaWe�

C iroQ�,,,��cKOoriGe

D iroQ�,,,��suOIaWe

28 :KaW�Goes�not iQcrease�across�a�perioG�oI�WKe�PerioGic�7aEOe"

A WKe�QucOeoQ�QumEer

B WKe�QumEer oI�proWoQs�

C WKe�QumEer�oI�eOecWroQ�sKeOOs

D WKe QumEer�oI�YaOeQce�eOecWroQs

29 &aesium�is�a�*roup�, eOemeQW�iQ�WKe�PerioGic�7aEOe�aQG�iWs�reOaWiYe�aWomic�mass�is�JreaWer�
WKaQ�WKaW�oI�poWassium.�

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�coQcerQiQJ�caesium�is�incorrect"

A &aesium�Kas�a�KiJKer�meOWiQJ�poiQW�WKaQ�poWassium.

B &aesium�Kas�a�KiJKer�GeQsiW\�WKaQ�poWassium.

C &aesium�reacWs�wiWK�waWer�more�YioOeQWO\�WKaQ�poWassium.

D &aesium�corroGes�iQ�air�Wo�Iorm�aQ�oxiGe��&s�2.

30 %rass�is�aQ�aOOo\�oI�copper�aQG�]iQc.�

:KicK�sWaWemeQW�is�correcW"

A %rass�caQ�Ee�represeQWeG�E\�a�cKemicaO�IormuOa.

B %rass�Kas�a�IixeG�meOWiQJ�poiQW�aQG�EoiOiQJ�poiQW.

C %rass�is�IormeG�E\�a�cKemicaO�reacWioQ�EeWweeQ�copper�aQG�]iQc.

D %rass�is�sWroQJer�aQG�KarGer�WKaQ�pure�copper�aQG�pure�]iQc.
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31 )our�paper cOips�are�pOaceG�iQ�Iour�GiIIereQW�WesW�WuEes�as�sKowQ�EeOow. 

:KicK�Wwo�WesW�WuEes�caQ�Ee�useG�Wo�sKow�WKaW�ox\JeQ�is�QeeGeG�Ior�iroQ�Wo�rusW"

A ��aQG�� B ��aQG��

C ��aQG�� D ��aQG��

32 ETuaO�masses oI caOcium�carEoQaWe�was�reacWeG�wiWK�aQ�excess�oI�GiOuWe�K\GrocKOoric�aciG�
aW�room�WemperaWure.

&a&2� � �+&l → &a&l� � +�2 � &2�

7wo�experimeQWs�were�carrieG�ouW.

ExperimeQW�������cm� oI��.����moO�Gm� K\GrocKOoric�aciG was�useG.

ExperimeQW�������cm� oI��.����moO�Gm� K\GrocKOoric aciG was�useG.

:KicK�oI�WKe�JrapKs�EesW�represeQWs�WKe�resuOWs"
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33 )our�GiIIereQW soOiGs�4��5��6�aQG�7��are�GissoOYeG�iQ�eTuaO�YoOumes�oI�waWer�aW�����&.

7Ke�WaEOe�sKows�WKe�cKaQJe�iQ�WemperaWure�oI�WKe�surrouQGiQJ�wKeQ�eacK�soOiG�GissoOYes.

4 5 6 7

cKaQJe�iQ�WemperaWure�oI�WKe�
surrouQGiQJ����& �� �� ��� ��

:KicK�row GescriEes�WKe�eQerJ\�cKaQJes�wKeQ�eacK�soOiG�is�GissoOYeG�iQ�waWer"�

soOiG�wKicK�
GissoOYes

W\pe�oI�eQerJ\�
cKaQJe

soOiG�wKicK�
GissoOYes

W\pe�oI�eQerJ\�
cKaQJe

A
B
C
D

6

7

5

6

eQGoWKermic

exoWKermic

eQGoWKermic

exoWKermic

4

5

4

7

exoWKermic

eQGoWKermic

exoWKermic

eQGoWKermic

34 :KicK�uQGerOiQeG�suEsWaQce�iQ�WKe�IoOOowiQJ�reacWioQs�acWs�as�aQ�oxiGisiQJ�aJeQW"

A +� � &u2→ H�2���&u

B ��)e�� � &l�→ 2 Fe�� ����&l�

C =Q ��PE��→ Zn�� � PE

D �+� ���0J2 → Mg�� ��+�2

35 $�sampOe�oI�poOOuWeG�air�coOOecWeG�Irom�a�IacWor\�is�EuEEOeG�WKrouJK�waWer.�7Ke�p+�oI�WKe�
soOuWioQ�IormeG�is�Oess�WKaQ��.

:KicK�Jas�couOG�KaYe�causeG�WKis"

A meWKaQe�

B carEoQ�moQoxiGe

C QiWroJeQ GioxiGe

D uQEurQW�K\GrocarEoQ
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36 $�wax�caQGOe�was�IixeG�Wo�a�weiJKWeG�piece�oI�corN�aQG�IOoaWeG�oQ�waWer.�7Ke�caQGOe�was�

WKeQ�OiW�aQG�coYereG�wiWK�a�JraGuaWeG�Mar.

:KaW�wiOO�Ee�WKe�waWer�OeYeO�wKeQ�WKe�IOame�exWiQJuisKes"

A ��cm B ��cm

C ���cm D ���cm

37 7Ke�WaEOe�sKows�WKe�EoiOiQJ�poiQWs�oI� Wwo�IracWioQs��;�aQG�<��oEWaiQeG wKeQ�cruGe�oiO� is�
GisWiOOeG.

IracWioQ ; <

EoiOiQJ�poiQW����& �� – �� KiJKer�WKaQ����

:KicK�sWaWemeQW�reJarGiQJ�WKe�Wwo�IracWioQs�is�correcW"

A )racWioQ�;�is�Oess�Yiscous�WKaQ�IracWioQ�<.�

B )racWioQ�;�is�Oess�IOammaEOe�WKaQ�IracWioQ�<.

C )racWioQ�;�is�iQ�Oower�GemaQG�WKaQ�IracWioQ�<.

D )racWioQ�;�coQWaiQs�moOecuOes�oI�OarJer�moOecuOar�si]e�WKaQ�IracWioQ�<.

38 /oQJ�cKaiQ�aONaQes�were�cracNeG aQG�WKe�IoOOowiQJ�useIuO�proGucWs�were�oEWaiQeG.

,����������X �useG�as�a�IueO�
,,���������Y �useG�Wo�maNe�pOasWics�
,,,��������oWKer�proGucWs

:KaW�couOG�Ee WKe possiEOe�iGeQWiWies�Ior�proGucWs�X aQG Y"

X Y
A
B
C
D

meWKaQe

meWKaQe

QapKWKa

QapKWKa

eWKaQe

eWKeQe

eWKaQe

eWKeQe

JUDGXDWHG�MDU
DLU

EHDNHU
ZDWHU
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39 $�mixWure�oI�cKOoriQe�aQG�excess�propaQe�was�exposeG�Wo�EriJKW�OiJKW.� :KeQ�WKe�OiJKW�was�

swiWcKeG�oQ��WKe�mixWure�iQ�WKe�IOasN�EeJaQ�Wo�EuEEOe��JiYiQJ�oII�a�coOourOess�Jas.

:KaW�is�WKe�Jas�eYoOYeG"

A cKOoriQe

B propaQe

C K\GroJeQ

D K\GroJeQ cKOoriGe

40 7Ke�sWrucWuraO�IormuOae�oI�Wwo�compouQGs�are�sKowQ�EeOow.

 

:KicK�oI�WKe�IoOOowiQJ�suEsWaQces�caQ�Ee�useG�Wo�GisWiQJuisK�WKe�Wwo�compouQGs"

A OimewaWer

B marEOe�cKips

C aTueous�EromiQe

D aTueous soGium�K\GroxiGe
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Section A

$Qswer�all WKe�TuesWioQs iQ�WKe�spaces proYiGeG.

1 $ WeQQis�EaOO oI�mass����J moYeG up�a�smooWK� ramp�wiWK�aQ� iQiWiaO� speeG�oI �� m�s�aQG�
sWoppeG�aIWer���secoQGs.
(a) 6NeWcK�WKe�speeG�time graph for the first 6 seconds of the ball’s motion. >�@

(b) &aOcuOaWe�WKe�acceOeraWioQ�oI�WKe�WeQQis�EaOO�as�iW�moYeG�up�WKe�ramp.

acceleration = …….…………….. m/s� >�@

(c) &aOcuOaWe�WKe�resuOWaQW�Iorce�acWiQJ�oQ�WKe�WeQQis�EaOO�as�iW�moYeG up�WKe�ramp.

resuOWaQW�Iorce = …….…………….. N >�@

(d) &aOcuOaWe�WKe�JreaWesW�GisWaQce�oI�WKe�WeQQis�EaOO�Irom�iWs�sWarWiQJ�poiQW.

distance = …….…………….. m >�@

6peeG���ms��

7ime���s
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2 ����cm� oI�a�suJar�soOuWioQ $ oI�GeQsiW\�������NJ�m� is�mixeG�wiWK�����cm� oI�aQoWKer suJar�
soOuWioQ�% oI�GeQsiW\��.���J�cm�.

(a) &aOcuOaWe�WKe�mass�oI�suJar�soOuWioQ�$�aQG�aQoWKer�suJar�soOuWioQ�%.

mass of sugar solution A = …….…………….. g

mass of sugar solution B = …….…………….. g >�@

����
(b) +eQce��caOcuOaWe�WKe�GeQsiW\�oI�WKe�mixWure.

density of the mixture = …….…………….. g/cm� >�@
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3 )iJ.��.��sKows�a�maQ�oI�mass����NJ�sWaQGiQJ�oQ�oQe�eQG�oI�a pOaQN��JeWWiQJ�reaG\�Wo�cross�
a�sWream.�7Ke�pOaQN is piYoWeG aW�poiQW�;. 7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1���NJ.

7Ke�pOaQN�Kas�a�mass�oI����NJ�aQG�is��.��m�OoQJ�wiWK�a�uQiIorm�cross�secWioQ.�2Qe�eQG�is�
�.�� m� Irom� WKe� piYoW� aW� ;.� $� OoaG� is� pOaceG� oQ� WKe� oWKer� eQG� Wo� EaOaQce� WKe� pOaQN�
Kori]oQWaOO\.

(a) 1. &aOcuOaWe�WKe�aQWicOocNwise�momeQW�Gue�Wo�WKe�weiJKW�oI�WKe�pOaQN.�
2. +eQce��usiQJ�PriQcipOe�oI�0omeQWs�Wo GeWermiQe�WKe�weiJKW�oI�WKe�OoaG�Wo�EaOaQce�WKe�

pOaQN�Kori]oQWaOO\.

aQWicOocNwise�momeQW�= …….…………….. Nm

weiJKW�= …….…………….. N
>�@

(b) ExpOaiQ�wK\�WKe�OoaG�WoucKes�WKe�JrouQG�wKeQ�WKe�maQ�waONs�WowarGs�WKe�piYoW�aW�;.

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

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

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

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

………………………………………………………………………………………………...…… >�@

pOaQN

OoaG

JrouQG JrouQG
sWream

;

Fig. 3.1

maQ
�.��m

m
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4 )iJ.��.��sKows�aQ eOecWric�moWor�oI�power�����: useG�Wo�puOO�a�OoaG�oI����NJ�up�aQ�iQcOiQe�
pOaQe�aW�a�coQsWaQW�speeG.�7Ke�moWor� WaNes����s� Wo�moYe� WKe� OoaG� WKrouJK�a�GisWaQce�oI�
�.� m�oQ�WKe�iQcOiQe�aQG�WKrouJK�a�KeiJKW�oI��.��m.

(a) &aOcuOaWe�WKe�eQerJ\�GissipaWeG�E\�WKe�moWor.

eQerJ\�= …….…………….. - >�@

(b) 'eWermiQe�WKe�JaiQ�iQ�poWeQWiaO�eQerJ\�oI�WKe�OoaG.

poWeQWiaO�eQerJ\�= …….…………….. - >�@

(c) ExpOaiQ�wK\�WKere�is�a�GiIIereQce�iQ�WKe�aQswers�caOcuOaWeG�iQ�(a) aQG�(b).

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

……………………………………………………………………………………………………... >�@

Fig. 4.1

 
165



6
 

    [Turn over

5 7Ke�iQWerior�oI�a�reIriJeraWor�is�sKowQ�iQ�)iJ. �.�.

(a) ExpOaiQ�Kow�WKe�reIriJeraWor�is�cooOeG�E\�coQYecWioQ.

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

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

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

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

………………………………………………………...…………………………………………… >�@

(b) *iYe� Wwo� reasoQs� wK\ sWeeO� wireG� sKeOYes� are� useG� raWKer� WKaQ� soOiG� sKeOYes� iQ� WKe�
ceQWre oI�WKe�reIriJeraWor.

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

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

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

………………………………………………………………...…………………………………… >�@

Fig. 5.1
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(c) 7Ke�reIriJeraWor�waOOs�are�iQsuOaWeG�usiQJ�EoWK�expaQGeG�poO\sW\reQe�aQG�aOumiQium�IoiO
as�sKowQ�iQ�)iJ.��.�.

ExpOaiQ�Kow�WKese�Wwo�maWeriaOs�reGuce�WKermaO�eQerJ\�eQWeriQJ�WKe�reIriJeraWor.

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

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

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

………………………………………………………………………………………………...…… >�@

6 )iJ.��.� sKows�WKe�paWK�oI�OiJKW ra\ as�iW�passes�WKrouJK�a�JOass�prism.

(a) 8siQJ�aQJOes�Irom�)iJ. �.���caOcuOaWe�WKe�reIracWiYe�iQGex�oI�WKe�JOass.

reIracWiYe�iQGex�= …….……………. >�@

Fig. 5.2

Fig. 6.1 �Not drawn to scale�
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(b) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass�prism.

criWicaO�aQJOe = …….……………. >�@

(c) ExpOaiQ�wK\�WKe�ra\�Goes�QoW�emerJe�Irom�WKe�prism�aW�B.

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

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

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

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

………………………………………………………...…………………………………………… >�@

7 7Ke�poWeQWiaO�GiIIereQce aJaiQsW�curreQW�cKaracWerisWic�JrapKs�Ior�WKree�coQGucWors�P��4�aQG�
5�are�sKowQ�iQ )iJ.��.�.

(a) 8siQJ�)iJ.��.���sWaWe�which of the conductor(s) obey(s) Ohm’s Law. ExpOaiQ�\our�aQswer.

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

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

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

………………………………………………………………………………………………...…… >�@

Fig. 7.1
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(b) &aOcuOaWe�WKe�resisWaQce�oI�coQGucWor�P.

resisWaQce = …….……………. Ω >�@

(c) ,I�WKe�coQGucWors�5 aQG�4�are�coQQecWeG�iQ�series��wiWK�a�curreQW�oI �.��$�IOowiQJ��sWaWe�
wKaW�wouOG�Ee WKe�poWeQWiaO�GiIIereQce�across

(i) 5�
(ii) 4�
(iii) WKe�series�comEiQaWioQ�oI�5 aQG�4.

poWeQWiaO�GiIIereQce�across R = …….……………. 9

poWeQWiaO�GiIIereQce�across Q = …….……………. 9

poWeQWiaO�GiIIereQce�across WKe�series�comEiQaWioQ�oI�5 and Q = …….……………. 9
>�@

8 )iJ.��.� sKows�aQ�eOecWric�circuiW.

(a) 'eWermiQe�WKe�ammeWer�reaGiQJ�iQ�WKe�circuiW.

ammeWer�reaGiQJ�= …….……………. $ >�@

$

%

&

�.��:

�.��:

�.��:
���9

$

Fig. 8.1
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(b) )iQG�WKe�curreQW�IOowiQJ�WKrouJK�resisWor�&.

curreQW = …….……………. $ >�@

(c) &aOcuOaWe�WKe�poWeQWiaO�GiIIereQce�across�resisWor�%.

poWeQWiaO�GiIIereQce�= …….……………. 9 >�@

(d) &aOcuOaWe�WKe�amouQW�oI�cKarJe�IOowiQJ�WKrouJK�resisWor�$�iQ����s.

amouQW�oI�cKarJe�= …….……………. & >�@
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9 (a) )iJ.��.��sKows�a�circuiW�EreaNer�wiWK�WKe�coQWacW�cOoseG.�

)iJ. �.�� sKows� WKe� same� circuiW� EreaNer� aIWer� a� OarJe� curreQW� Kas� passeG� WKrouJK� WKe�
circuiW.

'escriEe�Kow�WKe�circuiW�EreaNer�is�aEOe�Wo�swiWcK�oII WKe�curreQW�wKeQ�a�IauOW�causes�WKe�
curreQW�Wo�Eecome�Woo�OarJe.

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

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

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

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

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

………………………………………………………………………………...…………………… >�@

Fig. 9.1

Fig. 9.2
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(b) )iJ.��.� sKows�a�riJiG�wire�is�KeOG�EeWweeQ�WKe�poOes�oI�a�maJQeW. :KeQ�WKe�curreQW�is�
swiWcKeG�oQ��WKere�is�a�Iorce�oQ�WKe�wire�iQ�aQ�upwarG�GirecWioQ�as�sKowQ�iQ�)iJ.��.�.�

(i) ExpOaiQ�wK\�WKere�is�a�Iorce�acWiQJ�oQ�WKe�wire.

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

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................ >�@

(ii) 2Q�)iJ. �.���Graw�aQ�arrow� Wo�sKow� WKe�GirecWioQ�oI� WKe�curreQW� IOowiQJ� iQ� WKe� riJiG�
wire�aQG�OaEeO�WKe�QorWK�poOe�oI�WKe�maJQeW�wiWK�WKe�OeWWer�N. >�@

Fig. 9.3
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Section B

$Qswer�aQ\�two TuesWioQs�iQ�WKis�secWioQ.

:riWe�\our�aQswers iQ�WKe�spaces�proYiGeG.

10 (a) $�mass�oI�weiJKW��.��1�KaQJiQJ�oQ�WKe�eQG�oI�a�sWriQJ� is�puOOeG�siGewa\s�so�WKaW�WKe�
sWriQJ�maNes�aQ�aQJOe�oI���o wiWK�WKe�YerWicaO�as�sKowQ�iQ�)iJ.���.��.

%\�meaQs�oI�a�scaOe�GiaJram��GeWermiQe�WKe�resuOWaQW�Iorce�Gue�Wo WKe�WeQsioQ�iQ�WKe�
sWriQJ�aQG�WKe�weiJKW�oI�WKe�mass.

resuOWaQW�force = …….…………….. >�@

Fig. 10.1 
�1oW GrawQ�Wo�scaOe�
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(b) )iJ.���.�� sKows�a�EOocN�oI�mass�oI��.��NJ�resWiQJ�oQ�a�WaEOe.�$�Iorce�oI �.��1�is�appOieG�
Wo�WKe�EOocN�puOOiQJ�iW�aW�a�coQsWaQW�speeG�oI��.��m�s.�$ssume�WKaW�J� ����1�NJ.

(i) 6WaWe�WKe�si]e�oI�WKe�IricWioQaO�Iorce�acWiQJ�oQ�WKe�EOocN�aQG�expOaiQ�Kow�\ou�oEWaiQ�
WKe�aQswer.

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

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

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

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

………………………………………………………………………….………...………..... >�@

(ii) 6WaWe�WKe�GirecWioQ�oI�WKis�IricWioQaO�Iorce.

………………………………………………………………………….……………………

……………………………………………………………………………….……………… >�@

(iii)7Ke�appOieG�Iorce�is�iQcreaseG�uQWiO�WKe�EOocN�moYes�aW�aQ�acceOeraWioQ�oI ��m�s�.
&aOcuOaWe�WKe�Qew�appOieG�Iorce.

appOieG force = …….…………….. >�@

(iv))iQG�WKe�pressure�oI�WKe�EOocN�acWiQJ�oQ�WKe�WaEOe� iI� WKe�GimeQsioQ�oI�WKe�Ease�oI�
WKe�EOocN�is��.��m�E\��.��m.

pressure = …….…………….. >�@

Fig. 10.2

�.��NJ �.��1
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11 (a) 7KermaO�eQerJ\�is�suppOieG�aW�a�coQsWaQW�raWe�usiQJ�a����:�eOecWric�KeaWer�Wo�a�OiTuiG�iQ�
a� EeaNer.� $� JrapK� oI WemperaWure� recorGeG� E\� WKe� WKermomeWer� aJaiQsW� WKe� Wime is�
pOoWWeG�as�sKowQ�iQ�)iJ.���.�.

(i) 6WaWe�WKe�EoiOiQJ�poiQW�oI�WKe�OiTuiG�iQ�WKe�EeaNer.

………………………………………………………………………….……………………. >�@

(ii) ExpOaiQ�wK\�WKe�WemperaWure�remaiQeG�coQsWaQW�Ior�WKe�perioG�EeWweeQ ��miQ�aQG�
��miQ.

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

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

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

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

………………………………………………………………………….……………………. >�@

(iii)6WaWe�aQG�expOaiQ�wKeWKer WKere wiOO Ee�aQ\�cKaQJe�iQ�WKe�WemperaWure�recorGeG�E\�
WKe�WKermomeWer�iI�WKe����:�KeaWer�iQ�WKe�aEoYe�experimeQW�is�repOaceG�E\�a����:�
KeaWer.

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

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

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

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

………………………………………………………………………….…………………….. >�@

Fig. 11.1

�
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(iv)6WaWe�oQe�GiIIereQce�EeWweeQ�EoiOiQJ�aQG�eYaporaWioQ.

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

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

………………………………………………………………………….……………………. >�@

(b) $�souQG�waYe�Kas�a�IreTueQc\�oI�����+].�7Ke�speeG�oI�souQG�iQ�air�is�����m�s.

(i) &aOcuOaWe�WKe�waYeOeQJWK�oI�WKe�souQG�waYe�iQ�air.

wavelength = …….…………….. >�@

(ii)$�souQG�waYe�oI� WKe�same�IreTueQc\� is�proGuceG� iQ�waWer.�'escriEe�aQG�expOaiQ�
Kow�WKe�waYeOeQJWK�oI�WKe�waYe�wiOO�Ee�GiIIereQW�Irom�WKaW�iQ�parW�(i).

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

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

………………………………………………………………………….……………………. >�@

12 (a) )iJ.���.� sKows�WKe�imaJe�, oI�aQ�oEMecW�O proGuceG�E\�a�coQYerJiQJ�OeQs.�

2Q�)iJ.���.���compOeWe�WKe�ra\�GiaJram�E\�GrawiQJ Wwo�ra\s�passiQJ�Irom�WKe�oEMecW�Wo�
WKe�imaJe.�0arN�WKe�posiWioQs�oI�WKe�OeQs�L aQG�WKe�reOeYaQW�IocaO�poiQW�F oQ�)iJ.���.�. >�@

O

,

Fig. 12.1

 
176



17
 

    [Turn over

(b) )iJ.� ��.� sKows� parW� oI� a� KouseKoOG� eOecWric� iQsWaOOaWioQ�� wKere� aQ� eOecWric� KeaWer� is�
useG�Wo�KeaW�WKe�waWer�iQ�a�meWaO�WaQN.

(i) ExpOaiQ�wKicK�wire��A or B��sKouOG�Ee�WKe�OiYe�wire�oI�WKe�suppO\.

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

………………………………………………………………………….……………………. >�@

(ii)ExpOaiQ�iQ�GeWaiO�Kow�a�Iuse�acWs�as�a�saIeW\�GeYice.

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

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

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

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

………………………………………………………………………….…………………….. >�@

(iii):KeQ�coQQecWeG�Wo�WKe�����9�maiQs�suppO\�� WKe�KeaWer�Grew�a�curreQW�oI��.� $.�
&aOcuOaWe�WKe�raWe�oI�proGucWioQ�oI�KeaW �power�.

power = …….…………….. >�@

(iv)+eQce��caOcuOaWe�WKe cosW�oI�usiQJ WKe�KeaWer�Ior���Kours�iI�WKe�cosW�oI��.��N:K�is�
��.��.

cosW = …….…………….. >�@

Fig. 12.2
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Section A

$Qswer�all WKe�TuesWioQs iQ�WKe�spaces proYiGeG.

1 $ WeQQis�EaOO oI�mass����J moYeG up�a�smooWK� ramp�wiWK�aQ� iQiWiaO� speeG�oI �� m�s�aQG�
sWoppeG�aIWer���secoQGs.
(a) 6NeWcK�WKe�speeG�time graph for the first 6 seconds of the ball’s motion. >�@

(b) &aOcuOaWe�WKe�acceOeraWioQ�oI�WKe�WeQQis�EaOO�as�iW�moYeG�up�WKe�ramp. >�@

2

1

2
6
�120�

�

�

� 

�
 

�
 

msa

msa

t
uva

(c) &aOcuOaWe�WKe�resuOWaQW�Iorce�acWiQJ�oQ�WKe�WeQQis�EaOO�as�iW�moYeG up�WKe�ramp. >�@

NF
mskgF

maF

16.0
�2��0�.0� 2
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6peeG���ms��

7ime���s

1 $ WeQQis�EaOO oI�mass��� J moYeG up�a�smooWK� ramp�wiWK�aQ� iQiWiaO� speeG�oI �� m�s�aQG
sWoppeG�aIWer���secoQGs.
(a) 6NeWcK�WKe�speeG�time graph for the first 6 seconds of the ball’s mototioionn.

(b) &aOcuOaWaWee WKWKe�e accceceOeraWioQ�oI�WKe�WeQQis�EaOO�as�iW�moYeG�up�WKe�ramp.
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(d) &aOcuOaWe�WKe�JreaWesW�GisWaQce�oI�WKe�WeQQis�EaOO�Irom�iWs�sWarWiQJ�poiQW. >�@

mceDis

ceDis

graphtimespeedunderAreaceDis

36WDQ

126
2
1WDQ

WDQ

 

uu 

� 

2 ����cm� oI�a�suJar�soOuWioQ $ oI�GeQsiW\�������NJ�m� is�mixeG�wiWK�����cm� oI�aQoWKer�suJar�
soOuWioQ�% oI�GeQsiW\��.���J�cm�.

(a) &aOcuOaWe�WKe�mass�oI�suJar�soOuWioQ�$�aQG�aQoWKer�suJar�soOuWioQ�%. >�@

0ass�oI�suJar�soOuWioQ�$  GeQsiW\�u YoOume
 �.���Jcm�� u ����cm�

 �����J

0ass�oI�suJar�soOuWioQ�%  GeQsiW\�u YoOume
 �.���Jcm�� u ����cm�

 �����J

(b) +eQce��caOcuOaWe�WKe�GeQsiW\�oI�WKe�mixWure. >�@

'eQsiW\�oI�0ixWure� �7oWaO�mass � 7oWaO�YoOume
 �������������J���������������cm�

 1.14 gcm-3

3 )iJ.��.��sKows�a�maQ�oI�mass����NJ�sWaQGiQJ�oQ�oQe�eQG�oI�a pOaQN��JeWWiQJ�reaG\�Wo�cross�
a�sWream.�7Ke�pOaQO�is piYoWeG aW�poiQW�;. 7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�is����1���NJ.

7Ke�pOaQN�Kas�a�mass�oI����NJ�aQG�is��.��m�OoQJ�wiWK�a�uQiIorm�cross�secWioQ.�2Qe�eQG�is�
�.�� m� Irom� WKe� piYoW� aW� ;.� $� OoaG� is� pOaceG� oQ� WKe� oWKer� eQG� Wo� EaOaQce� WKe� pOaQN�
Kori]oQWaOO\.

(a) 1. &aOcuOaWe�WKe�aQWicOocNwise�momeQW�Gue�Wo�WKe�weiJKW�oI�WKe�pOaQN.
2. +eQce��usiQJ�PriQcipOe�oI�0omeQWs�Wo GeWermiQe�WKe�weiJKW�oI�WKe�OoaG�Wo�EaOaQce�WKe

pOaQN�Kori]oQWaOO\.

>�@

pOaQN

OoaG

JrouQG JrouQG
sWream

;

Fig. 3.1

PDQ
�.��m

>���@

>�@

>���@

(a) &aOcuOaWe�WKe�mass�oI�suJar�soOuWioQ�$�aQG�aQoWKer�suJar�soOuWioQ�%.

0ass�oI�suJar�soOuWioQ�$  GeQsiW\�u YoOume
 �.�� Jcm�� u ����cm�

 �����J

0ass�oI�suJar�soOuWioQ�%  GeQsiW\�u YoOume
 �.���Jcm�� u ����cm�

 �����J

(b) +eQce��caOcuOaWe�WKe�GeQsiW\�oI�WKe�mixWure.

'eQsiW\�oI�0ixWure� �7oWaO mamamamamamamamaammamamamammmmmmm ss ������� 7o7777777o7777777o7777 WWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaWaaaaO�YoYYoYoYoYoYoYoYYoYoYoYoYoYoYYooOume
 ������������ � �������������������������� JJJJJJJ ������������������������������������� ����������������� ��������������������������������������������� cmcmcmcmcmcmcmmccmcmccmcmcccc �

 1.14444444444444 gggggggggcmcmcmcmcmcmcmccmcmcmcmcmcmcmcccmcmm-3333333333

3 )iJ.��.��sKows�a�maQ�oI�mass����NJNJ�sWaQGQGiQiQJ�J�oQoQ�oQoQe�eQG�oI�a pOaQN��JeWWiQJ�reaG\�Wo�cross�
a�sWream.�7Ke�pOaQO�is piYoWeG aW ppoioiQWQW ;;.. 7K7Ke�e JrJraYaYiWiWaWa ioQaO�IieOG�sWreQJWK�is����1���NJ.

pOpOaQN

OoaG

JrouQGG JrouQG
sWream

;

PDQ
�.��m

P
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$QWicOocNwise�momeQW Gue�Wo�weiJKW�oI�WKe�pOaQN
 �)�u G
 �����u �.�� m >���@
 �����1m

,Q�eTuiOiErium��WaNiQJ�momeQW�aEouW�WKe�piYoW�
6um�oI�aQWicOocNwise�momeQWs� �6um�oI�cOocNwise�momeQWs��>���@

W u � m ����� 1m� ���� 1 u �.��m >���@
W  75 N [1/2]

(b) ExpOaiQ�wK\�WKe�OoaG�WoucKes�WKe�JrouQG�wKeQ�WKe�maQ�waONs�WowarGs�WKe�piYoW�aW�;. >�@

$s�WKe�maQ�waONs�WowarGs�;��WKe�clockwise moment about the pivot decreases >���@
as� WKe� perpendicular distance from the line of action of force to the pivot
decreases.>���@
7Kus�WKe�sum of anticlockwise moments about the same pivot is larger than the
clockwise moment�>���@ causiQJ�WKe�plank to turn anticlockwise.>���@

4 )iJ.��.��sKows�aQ eOecWric�moWor�oI�power�����: useG�Wo�puOO�a�OoaG�oI����NJ�up�aQ�iQcOiQe�
pOaQe�aW�a�coQsWaQW�speeG.�7Ke�moWor� WaNes����s� Wo�moYe� WKe� OoaG� WKrouJK�a�GisWaQce�oI�
�.� m�oQ�WKe�iQcOiQe�aQG�WKrouJK�a�KeiJKW�oI��.��m.

(a) &aOcuOaWe�WKe�eQerJ\�GissipaWeG�E\�WKe�moWor. >�@

EQerJ\�GissipaWeG� �P�u W
 �����:�u ���s
 3 000 -

(b) 'eWermiQe�WKe�JaiQ�iQ�poWeQWiaO�eQerJ\�oI�WKe�OoaG. >�@

*aiQ�iQ�poWeQWiaO�eQerJ\� �mJK
 ����NJ�u ���ms�� u ��m
 2 400 -

(c) ExpOaiQ�wK\�WKere�is�a�GiIIereQce�iQ�WKe�aQswers�caOcuOaWeG�iQ�(a) aQG�(b). >�@

7Kere�is�eQerJ\�OosW�as�KeaW aQG�worN�GoQe�aJaiQsW�IricWioQ.

Fig. 4.1

$s�WKe�maQ�waONs�WowarGs�;� WKe�clockwise moment about the pivot decreases >���@
as� WKe� perpendicular distance from the line of action of forcrcrcrcrcrcrce ee to the pivot
decreases.>���@
7Kus WKe�sum of anticlockwise moments about the same pivotototototototototott is laaaaaaaaaarrrrrgrrrr er than the
clockwise moment�>���@ causiQJ�WKe plank to turn anticlockwwwwwwwwisisisisisisisisisi eeeeeeeee.>�>�>�>�>�>�>�>�>�> ���������������������@@@@@@@@@@

4 )iJ.��.��sKows�aQ eOecWric�moWor�oI�power�����: useG�Wo�o�o�o�pupupupupupuupupupupupupupupupupupuupupupupupupupupuupuuupupuuupupupupuuupupupupupuupupupupuuupupuppuupupupupupupupupuppuppupppupuppppupupupupuppupppppupuupupupupuppppuuupuupupupuuupuuuuupuuuuppuup OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOooooooooaoaoaaaooooooaoooooaaoooooaooo GGGG oI ������ NJNJNJNJ�up�p aQ�iQcOiQe�
pOaQe�aW�a�coQsWaQW�speeG.�7Ke�moWor� WaNes����s� Wo�mmmomomomomomomomomomomomoomomomomomomomomomomoomomomoomooomoomoomooooomomomomomooomomooomoomomomommoomomomomomomomoooommommmoommmomomommommoommomommmmmmmomommommmmmoomomoomoomoooooooYeYeYeYeYeYYeYeeYeYeYeYeYeYeYeYeYeYeeYeYeYeYeYeYYYYYeYeeYeYeYeYeYeYeYeYeYeYYeYeYeYYYYeYeYeYYYeYYeYeYeYeYeYeYeYeYeYeYeYeYeYeYeYYYYeYYYeeYeYeYYeYeYeYeYYYeeYeeeYeYYYeeYYYYeYeeYeeYYeeYYYYeeeeYeYYYYeYYeYYeYeeeYYYYYeYeYYeYeeYeYeYYeYeeeeeeeee WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKKeKeKeKKeeKKeKKeKeKeKeKeKeKeKeKKeKeKeKeKeeKeKeKeKeKKeKeKeKeKeKeKeKeKeKeKeKeKeKeKKKeKeKeKeKeKeKeKeKeKKKeeKeKeeKKeKeKeKeeeKKKKKeKeKKKKeKeKeKKKeKKeKeKeKeKeKKeKKKKeKeKKeKeKKeeKeKeKeKKeKeeKeKKKKKeeeeKKKeKKKeKKKKeeeeKKeeeeeeeeeeeeeeeeeeeKeKee OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOooooooooaoaoaoaooooooooooooooooooooooooooooooooooooooooooooooooooaoaoooooooaoaoooooooooooooooooooooo GGGG WKrouJJKKKK aaaa�GGGGisWaQce�oI�
�.� m�oQ�WKe�iQcOiQe�aQG�WKrouJK�a�KeiJKW�oI��.��m.

(a) &aOcuOaWe�WKe�eQerJ\�GissipaWeG E\E\ WWKeK mmoWoWoror..

EQerrrrrrrrrrrrJ\\\\\\\\\\\\\\\\\\\�Gissisiisiiisiiiiiiiipappppppppppppppppppp WeWeWeWeWeWeWeWeWeWeWeWWeWeWeWeWeWeeeG�             P�PP�PPPPPPPPPPPPPPPPP u W
           �����������������������: uuuuuuuuuuuuuuuuuuu ����������������������������������������������� ssssssssssssssssssss
                    333333333333333 00000000000000000000000 --------------------

(b) 'eWermiQe�WKKe�e JaiQ iiQQ popoWeWeQWQWiaiaO�O eQerJ\�oI�WKe�OoaG.

*aiQ iiiiiiiiiiiQQQQQQQQQQQQQQQQ popopopopopopopopopopopopopopopoppopopopopopoppoooWeWeWeWeWeWeWeWeeWeWeWeWeWeWeWeWeWeWeWeeWeeW QWQWQWQWWWQWQWQWWQWQWWWQWQWWWQWQWWiaiaiaiaiaiaiaiaaaaaaaaaaaaaaaaOOOOOOOOOOOOO eQeQeQeQeQQQeQQQQQQeQQQQQererrererererererererererererereereeerrrrrJ\J\J\J\J\J\J\J\JJ\J\JJ\\JJJJJ � �mJK
 ����NJ u ���ms�� u ��m
 2 400 -

(c) ExpOaiQ�wK\�WKere�is�a�GiIIereQce�iQ�WKe�aQswers�caOcuOaWeG�iQ�(a) aQG�(b).

ig.g. Fi 44.11
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5 7Ke�iQWerior�oI�a�reIriJeraWor�is�sKowQ�iQ�)iJ. �.�.

(a) ExpOaiQ�Kow�WKe�reIriJeraWor�is�cooOeG�E\�coQYecWioQ. >�@

&oOG�air EeiQJ�GeQser aW�WKe�Wop�oI�Iree]er�comparWmeQW�siQNs wKiOe�WKe�warm aQG�Oess
GeQse�air�aW�WKe�EoWWom�rises�Wo�WKe�Iree]er�comparWmeQW�Wo�Ee�cooOeG.�7Kis�seWs�up�a
coQYecWioQ� curreQW Gue� Wo� GiIIereQce iQ� GeQsiWies aQG� WKe� wKoOe� process� is� repeaWeG
uQWiO�WKe�reIriJeraWor�is�cooOeG.

(b) *iYe� Wwo� reasoQs� wK\ sWeeO� wireG� sKeOYes� are� useG� raWKer� WKaQ� soOiG� sKeOYes� iQ� WKe
ceQWre�oI�WKe�reIriJeraWor.

>�@

,W�is�Wo�aOOow�Ior�WKe�coQYecWioQ�curreQW�Wo�IOow WKrouJK.�$s�sWeeO�is�a�EeWWer�coQGucWor�oI
KeaW� so�iW�coQGucWs�WKe�KeaW�preseQW� iQ�WKe�reIriJeraWor�awa\��NeepiQJ�WKe�reIriJeraWor
cooO.

(c) 7Ke�reIriJeraWor�waOOs�are�iQsuOaWeG�usiQJ�EoWK�expaQGeG�poO\sW\reQe�aQG�aOumiQium�IoiO
as�sKowQ�iQ�)iJ.��.�.

ExpOaiQ�Kow�WKese�Wwo�maWeriaOs�reGuce�WKermaO�eQerJ\�eQWeriQJ�WKe�reIriJeraWor. >�@

$OumiQium�IoiO�is�a�poor�aEsorEer���JooG�reIOecWor�oI�raGiaQW�KeaW so raWe�oI�KeaW�JaiQ�is�
reGuceG�Gue�Wo�raGiaWioQ.
ExpaQGeG�poO\sW\reQe�Wraps�air��wKicK�is�a�poor�coQGucWor�oI�KeaW��so�iW�reGuces�KeaW
JaiQ�Gue�Wo�coQGucWioQ�aQG�coQYecWioQ.

Fig. 5.1

Fig. 5.2

(a) ExpOaiQ�Kow�WKe�reIriJeraWor�is�cooOeG�E\�coQYecWioQ.

&oOG�air EeiQJ�GeQser aW�WKe�Wop�oI�Iree]er�comparWmeQW�sisisisiiiiiiQNQNQNQNQNQNQNQNQNssssssss wwKwKwKwKwKwwKw iiiiiOiii e�WKKKKKeeeeeeee wawawwwwwww rmrmrmrmrmrmrmrm aaaaaQaaaa G�Oess
GeQse�air�aW�WKe�EoWWom�rises�Wo�WKe�Iree]er�comparWmeQWQWQWQWQWQWQWQWQW WWWWWWWWo�o�o�o�o�o�ooo EEEEeEeEeEeE cccccccccooOeGGGGGGGGG.�7K7K7K7K7K7K7K7K7Kisisisisisisisis�seseseseseseseseWs�up�a
coQYecWioQ� curreQW Gue� Wo� GiIIereQce iQ� GeQsiWies aQGG WKWKWKWKWKWKWKKWKWKWKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKWKKKKKKKKKKKKKeeeeeeeeeeeeeeeeeeeeee wKwKwKwKwwKwKwwwwKwwwwKwKKwKKKKwwwKwKKwKKwwKwKwKwKwKwKKwwwwwKwKwKKwwwKwKKwKwKwKwKwwwwKwKwKwKKwwwwKwKwKKwKwwwwKwwwwwKwwKKwwwwwwwwwwwwwwwwwwwwwwwwwKwwwwKKKwwwwwKwwwwwww oOoOoOoOoOoOoOOoOo e� procococococococococesesessssssssssssss isisisisisisisi � repeaWeG
uQWiO�WKe�reIriJeraWor�is�cooOeG.

(b) *iYe� Wwo� reasoQs� wK\ sWeeO� wireG� sKeOYes� are� useGeGeGeGeGeGeGGGGGGGGGGGGGeGGGGGGGGeGeGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrraWaWaWaaWaWaWWWaWaWaaWaWaWaWaaWaWaWaWaWaWaWWaWaWaWaWaaWaWaWaWWaWaWWKKKKKKKKKeKKKKKKKKKKKKKKKKKKKKK r� WKaKaQQ soOiGG sKsKeeOYes� iQ� WKe
ceQWre�oI�WKe�reIriJeraWor.

,W�is�Wo�aOOow�Ior�WKe�coQYYYYYYYYYYYececececececececececccccccWiWiWiWiWiWiWiWiWWiWiWWWWWWW oQ ccccccccccurreQWQWQWQWQWQWQWQWWQWWQWWWWWWW�Wo�oooooo IOIIIIIIIIIIII owwwwwwwwwwwwwwww WKWKWKWKWWKWKWKWKWKWKWWWKWWKWKrorrrrrrrrrrrrrrrrr uJJJJK.KKKKKKKKKKKKKKK �$s�sWeeeeeeeeeO�OOOO isisisisisisisis�a�EeWWer�coQGucWor�oI
KeaW� so�iW�coQGucWs�WKe KeaeaeaeaeaeaeaeeaeaeaeaeeaaaaaaaW�WWWWWWWW prprprprprprprprprprprprrrprprpppppp eeeesee eQWW�WWWWWWWWWWWWWW iQQQQQQiQQiQQQQQ WWWWWWWWWWWWWWWWKeKKeKeKeKeKeKKeKeKeKeKeKKee rrrrrrrrrrrrrrrrreIeIeIeIeIeIeIeIIIeeIeIeIeIeIeIeeee riJeeeeeeeeeeeeeeeeerarararararrararararrraraaraarraWoWoWoWoWoWWWWoWWoWoWoWWWoWWWWWWWW r�awa\��NeepiQJ�WKe�reIriJeraWor
cooO.

(c) 7Ke�reIriJeraWor�waOOs�are�iQsuOaWWeGeG�usisiQQJ EEoWoWKK exexpapaQGQGeG�poO\sW\reQe�aQG�aOumiQium�IoiO
as�sKowQ�iQ�)iJ.��.�.

Fig. 5.2
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6 )iJ.��.� sKows�WKe�paWK�oI�OiJKW ra\ as�iW�passes�WKrouJK�a�JOass�prism.

(a) 8siQJ�aQJOes�Irom�)iJ. �.���caOcuOaWe�WKe�reIracWiYe�iQGex�oI�WKe�JOass. >�@

Q� �siQ�i���siQ�r
 �siQ���o ��siQ���o����>���@�wiWK�IormuOa
 ��.�����>���@

(b) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass�prism. >�@

siQ�c� �����Q
���� ������.����>���@�wiWK�IormuOa
c� ���o >���@

(c) ExpOaiQ�wK\�WKe�ra\�Goes�QoW�emerJe�Irom�WKe�prism�aW�B. >�@

Total internal reflection occurs�aW�%. >���@
7Ke� angle of incidence in glass at B [1/2] is greater than the critical angle of
glass.>���@ 7Ke�OiJKW�ra\�is�WraYeOOiQJ�from optically denser medium to optically less
dense medium. >���@

7 7Ke�poWeQWiaO�GiIIereQce aJaiQsW�curreQW�cKaracWerisWic�JrapKs�Ior�WKree�coQGucWors�P��4�aQG�
5�are�sKowQ�iQ )iJ.��.�.

(a) 8siQJ�)iJ.��.���sWaWe�which of the conductor(s) obey(s) Ohm’s Law. ExpOaiQ�\our�aQswer. >�@

Conductors P and Q obey Ohm’s Law.� ,W� is� Eecause� WKe� JrapKs� are� sWraiJKW� OiQes
passiQJ�WKrouJK�WKe�oriJiQ sKowiQJ�WKe�curreQW�IOowiQJ�WKrouJK�is�GirecWO\�proporWioQaO�Wo
WKe�poWeQWiaO�GiIIereQce�across�iWs�eQGs.

Fig. 6.1 �Not drawn to scale�

Fig. 7.1

(a) 8siQJ�aQJOes�Irom�)iJ. �.���caOcuOaWe�WKe�reIracWiYe�iQGex�oI�WKe�JOass.s.

Q� �siQ�i���siQ�r
 �siQ���o ��siQ���o����>���@�wiWK�IormuOa
 ��.�����>���@

(b) &aOcuOaWe�WKe�criWicaO�aQJOe�oI�WKe�JOass�prism.

siQ�c� �����Q
���  ������.����>���@�wiWK�IormuOa
c� ���o >���@

(c) ExpOaiQ�wK\�WKe�ra\�Goes�QoW�emerJe�Irom�WKe�prisms �aW�B.

Total internal reflection ococccoccoccccococco cucuccucucucuccuccccccursrsrsrsrsrsrsrsrsrssrsrsrsrsrs aaaaaaaaaaaaaaWWWWWWWWWWWWWW %. >�>�>�>�>�>�>�>>�>�>�>�>�>�����������������������������@@@@@@@@@@@@
7Ke� angle of incncncncncncncncncncnccncncididididididididididididddence iiiiiiiiiiiiiin nnnnnnnnnnnnnn glglglglglglgllglglglglglglggg aaaass aaaaataaaaaaaaaa  B [1/2] isisisisisisisisisisisisisis gggggggggggggggggrererererererererererererererereeatatatatatatataatatatatatatata er than the critical angle of
glass.>���@ 7Ke�OOiOOOOOOOOOOO JKKKKKKKKKKKKKW�rararararaaaaaaaaaa\�\\\�\�\�\\�\\\�\�\�\�\ is�WraaaaaaaaaYeYeYeYeYeYeYeYeYeYeYeYeYeeYeYeOOOOOOOOOOOO iQJJJJJJJJJJJJJJJJ frfrfrfrfrfrfrfrfrfrfrfrfrromooooooooooooooo oooooooooooooptptptptptptptptptptptptptticiccicicicicicicicicicciciccicalalalalalalalalalallalalalala lylylylylylylylylylylylylylylyyly ddddddddddddddeneeneneneeeneneeee ser medium to optically less
dense meeeeeeeeeeeeeeediddddddddddddd um. >������������������������������� @@@@@@@@@@@@@

7 7Ke poWeQWiaO�GiIIereQce aJaiQsW�cuurrrreQeQW�W cKKararacacWerisWic JrapKs�Ior�WKree�coQGucWors�P��4�aQG�
5�5 are sKowQ�iQ )iJ.J.��.�.�.

Fig. 7.1
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(b) &aOcuOaWe�WKe�resisWaQce�oI�coQGucWor�P. >�@

5� �9���,
 ��.��9����.��$
= 5.0 Ω 

(c) ,I�WKe�coQGucWors�5 aQG�4�are�coQQecWeG�iQ�series��wiWK�a�curreQW�oI �.��$�IOowiQJ��sWaWe
wKaW�wouOG�Ee WKe�poWeQWiaO�GiIIereQce�across

>�@

(i) 5�
(ii) 4�
(iii) WKe�series�comEiQaWioQ�oI�5�aQG�4.

5� 1.5 9
4��0.5 9
WKe�series�comEiQaWioQ�oI�5 aQG�4"�2.0 9

8 )iJ.��.� sKows�aQ�eOecWric�circuiW.

(a) 'eWermiQe�WKe�ammeWer�reaGiQJ�iQ�WKe�circuiW. >�@

:  

 

� 

4.2
5
12
12
51

0.6
1

0.4
11

T

T

T

R

R

R

$mmeWer�reaGiQJ� �9���5
 ����9����.��:
 5.0 A

(b) )iQG�WKe�curreQW�IOowiQJ�WKrouJK�resisWor�&. >�@

,  9���5
 ����9����.��:
 2.0 A

$

%

&

4.0 :

5.0 :

1.0 :
12�9

$

Fig. 8.1

5� 1.5 9
4��0.5 9
WKe�series�comEiQaWioQ�oI�5 aQG�4"�2.0 9

8 )iJ.��.� sKows�aQ�eOecWric�circuiW.

(a) 'eWermiQe�WKe�ammeWer�reaGiQJ�iQi WWKe ccirircucuiWiW..

::  

 

� 

44.2
55
1122
12
51

00.6
1

0.4
11

T

T

T

R

R

R

$mmeWer�reaaGiQJ� 9���5
 ����9����.��:
 5 0 A

$

%%%%%%%%%%%%%%%%%%

&

4.0 :

5.5.5.5.555.5.5.5555.555.5.55.555.555.5.55555555555.555555.55555555555555.5.555555.5.55555.5555555555555555.5.5.5.5555.555.5.5.5.5..55.5.55.5.55555555555555555555555555555 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

1.0 :
12�9

$

Fig.g  88.1
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(c) &aOcuOaWe�WKe�poWeQWiaO�GiIIereQce�across�resisWor�%. >�@

PoWeQWiaO�GiIIereQce�across�resisWor�%� �,5
 ��.��$�u �.��:
 10 V

(d) &aOcuOaWe�WKe�amouQW�oI�cKarJe�IOowiQJ�WKrouJK�resisWor�$�iQ����s. >�@

&urreQW�IOowiQJ�WKrouJK�resisWor�$� ��.��$�– �.��$
 ��.��$

4� �,W
 ��.��$�u ���s
 90 C

9 (a) )iJ.��.��sKows�a�circuiW�EreaNer�wiWK�WKe�coQWacW�cOoseG.�

)iJ. �.�� sKows� WKe� same� circuiW� EreaNer� aIWer� a� OarJe� curreQW� Kas� passeG� WKrouJK� WKe�
circuiW.

'escriEe�Kow�WKe�circuiW�EreaNer�is�aEOe�Wo�swiWcK�oII WKe�curreQW�wKeQ�a�IauOW�causes�WKe�
curreQW�Wo�Eecome�Woo�OarJe.

>�@

:KeQ� WKe� curreQW� Eecomes� Woo� OarJe�� WKe iron core/ solenoid becomes a strong 
electromagnet [1/2].� 7Kis� causes� WKe� iron armature to be attracted to the 
electromagnet. >���@ 7Kis�releases the springy metal >���@�aQG�disconnects from the 
contact on the iron armature.>���@�7Kere� is� aQ� opeQ� circuiW� EeWweeQ� WermiQaO� ��aQG�
WermiQaO���>���@�aQG�WKe�current stops flowing. >���@

Fig. 9.1

Fig. 9.2

 ��.��$�u ���s
 90 C

9 (a) )iJ.��.��sKows�a�circuiW�EreaNer�wiWK�WKe�coQWacW�cOoseG.

)iJ. �.�� sKows� WKe� same� circuiW� EreaNa ere � aIWer aa OOararJeJe ccurreQW� Kas� passeG� WKrouJK� WKe�
circuiW.

Fig. 9.1

Fig. 9.2
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(b) )iJ.��.� sKows�a�riJiG wire�is�KeOG�EeWweeQ�WKe�poOes�oI�a�maJQeW. :KeQ�WKe�curreQW�is
swiWcKeG�oQ��WKere�is�a�Iorce�oQ�WKe�wire�iQ�aQ�upwarG�GirecWioQ�as�sKowQ�iQ�)iJ.��.�.

(i) ExpOaiQ�wK\�WKere�is�a�Iorce�acWiQJ�oQ�WKe�wire. >�@

7Kere�is�aQ�interaction of two magnetic fields [1/2] due to current-carrying wire
and permanent magnet >���@�aQG�aQ�uQEaOaQceG�maJQeWic�IieOG�is�proGuceG arouQG
WKe�wire. $ force will act in the direction of a stronger magnetic field to a weaker
magnetic field. >�@

(ii) 2Q�)iJ. �.���Graw�aQ�arrow Wo�sKow� WKe�GirecWioQ�oI� WKe�curreQW� IOowiQJ� iQ� WKe� riJiG
wire�aQG�OaEeO�WKe�QorWK�poOe�oI�WKe�maJQeW�wiWK�WKe�OeWWer�N. >�@

Fig. 9.3

N

>���@�Ior�correcW�1�OaEeOOeG
>���@�Ior�correcW�curreQW�GrawQ

(i) ExpOaiQ�wK\�WKere�is�a�Iorce�acWiQJ�oQ�WKe�wire.

7Kere�is aQ�interaction of two magnetic fields [1/2] dududududududududueeeeeeeee tototototototo cccccccccurreeeeeeeentntntntntntntntnt-------cacacacacacacacacarrrrrrrrrrrrrrrrrryiyiyiyiyiyiyiyiying wire
and permanent magnet >���@ aQG aQ�uQEaOaQceG mmmmmmmmaaaaJaaJaJaJaJaJaJaJaJaJJaJaJJJaJJaJaJaJaJaJJaJaJaJaJJJaJJJaJJaJaJJJJJaJaJaJJJJaJJJaJaJaJaJaJJJJaJJJJJaJaJaJJJaJaJJJJJaJJJJJJaJaJJJJJaJJaJaJaJJJJJJaJaJJJJaJJJJJJJQeQeQeQeQeQeQeQeQQQQQeQQeeeQeQeQeQeQQeQQeQeQQQQeQeQQQQQQeQQQQQQQQeQQQQeQeQeQQeQQQQQQQeQQQQeQQQeQeQQQeQeeQQQQQQeeQeQQeQQeQeQeeeQQQQQQQQeeeQQQQQQQQeeeQeeeeeWWWiWiWiWiWWWiWiWiWiWiWiWiWiWiiWiWiWiiWiWiWiiWiWiWiiWiiWWiiiWiWiiWWiiiWiWiWWWWWiiWiWiWiiWiWiWiWWWWWWWWiWiWWWWWiWWWWiiWiiWWWWiWWWWWWWWWWWWW cccccccccc�c�c�c�cc�cccccc�ccccccc�ccccccccccccccc�ccccccccccc�c�c�cc�ccc�c�ccccccc IIIIIiIIIIIII eeeeeeOeee G�is ppppppppprooooGuGuGuGuGuGuGuGuGuceG arouQG
WKe�wire. $ force will act in the direction of a stttttttttrororororororororoororoooooooooooooooooooooooooooooooooooooooooooooroooooooooooooooooooooooooooooooooongngngngngngngnnngngngngngngngngngggngngngngngngngngngnngnggngggngngnngngngngngngngnggngngnnnngnnggngngggggngngngngngngngnnnnggngnnnggngngngggngngngnngngnggngnngnnngnggngngnngnggngnggngggngnggngggnggggngngggggggngnggggngnnnnnnnnnnnnnngnngnnggggggggggggererererereeeeeererererererererererrrerereeereerererererrrrrerererererrrrreerrerrrerererererreereerrereereerrreereereeererereeeeeereereeereeeeeeeeeeeereerereeereereereeeeereeeeererereereeer mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmagggggagggaaaaaaaaaaaaaaaaaaaaaaaaaaaaa nnennn tic fifififififififif elelelelelelelelelddddddddd totototototottoto a weaker
magnetic field. >�@

(ii) 2Q�)iJ. �.���Graw�aQ�arrow Wo�sKow� WKe�GirecWioQ�oIoIoIoooooIoIoIoIoIoIoIIoIIooooIIoIoIoIoIIIIIIIIoIIIIoIoIIIoooIIoIoIoIIIIIIooIoIIIIIoooooIIoooIIIooIoIoIIoIIoIIIIIII WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKKe�cururururreeeeQQQQW� IOowowiQiQJJ iQ� WKe� riJiG
wire�aQG�OaEeO�WKe�QorWK�poOe�oI�WKe�maJQeW�wiWK�WKe�OeWWer�N..

Fig. 99.3

NNNNNNNNNNNNNN

>���@�Ior�correcW�1�OaEeOOeG
>���@�Ior�correcW�curreQW�GrawQ
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Section B

$Qswer�aQ\�two TuesWioQs�iQ�WKis�secWioQ.

:riWe�\our�aQswers iQ�WKe�spaces�proYiGeG.

10 (a) $�mass�oI�weiJKW��.��1�KaQJiQJ�oQ�WKe�eQG�oI�a�sWriQJ� is�puOOeG�siGewa\s�so�WKaW�WKe�
sWriQJ�maNes�aQ�aQJOe�oI���o wiWK�WKe�YerWicaO�as�sKowQ�iQ�)iJ.���.��.

%\�meaQs�oI�a�scaOe�GiaJram��GeWermiQe�WKe�resuOWaQW�Iorce�Gue�Wo WKe�WeQsioQ�iQ�WKe�
sWriQJ�aQG WKe�weiJKW�oI�WKe�mass.

>�@

(b) 7Ke�IiJure�EeOow�sKows�a�EOocN�oI�mass�oI��.��NJ�resWiQJ�oQ�a�WaEOe.�$�Iorce�oI��.��1�is
appOieG�Wo�WKe�EOocN�puOOiQJ�iW�aW�a�coQsWaQW�speeG�oI��.��m�s.�$ssume�WKaW�J� ����1�NJ.

Fig. 10.1 
�1oW�GrawQ�Wo�scaOe�

Scale: 1 cm represents 2 N

Resultant oI�WKe�WeQsioQ�iQ�WKe�sWriQJ�aQG�WKe�weiJKW�oI�mass�
is�4 N (r 0.1 N) aQG�is���o Wo��.� 1�Iorce�25���o Wo��.� 1
I

>1�2@�DSSURSULDWH�6FDOH�JLYHQ
>1�2@�FRUUHFW�GLDJUDP
>1�2@�GUDZ�DUURZV��UHVXOWDQW�
IRUFH�PXVW�LQGLFDWH�E\�GRXEOH�
DUURZV�
>1�2@�ODEHO�QHFHVVDU\�DQJOH�V�
>1�2@�ODEHO�IRUFHV�RQ�GLDJUDP
>1�2@�DQVZHU�IRU�UHVXOWDQW�IRUFH

%\�meaQs�oI�a�scaOe�GiaJram��GeWermiQe�WKe�ressuOWaQW�Iorce�GuGuee�Wo WKe WWeQsioQ�iQ�WKe�
sWriQJ�aQG WKe�weiJKW�oI�WKe�mass.

Fig. 10.1 
�1oW�GrawQwQ WWoo scscaOaOee�

Scalalaaaalaaaaaaalaaaaa e: 1 cm mmmmmmmmmmmmmmmmm rererererereerererereprprprprprprprprrrprprprprprprprprprrprpp esesesesesesesesessesesseseseseseeeeee enenenennnnnnnnnnnnnnnnnntstststststt  2 N

Reeeeeeeeeeeeeeeeeeesuuuuuuuuuuuuuuultltltltltltltltltltltltltltlttttanaaaaaaaaaaa ttttttttttttttt oIoooooooooooooooooo �WKeKKeKeKeKeKeKeKeKeKeKKeKKKeKeKeKeKeee WWWeQsisiisisisisisissiioQoQoQoQoQoQooooooooooooooooo �iQQQQ WKWKWKWKWKWKWKWKWKWKWKKWKWKWKKWKWKWWWWWWKW e�eeeeeeeeeeeeeeeee sWsWsWsWWsWsWsWsWWsWsWWWWsWsWsWWsWWsWss rirriririririrririririririririrririirir QJQJQJQJQJQJQJQJQJQJQQQJQJQQJQQJJJJJJJ aaaaaaaaaaaaaaaaaaaaaaQG�WKe�weiJKW�oI�mass�
is�4 444444444444444444444 NNNNNNNNNNNNNNNNNN (((((((((((((((((rrrrrrrrrrrrrrrrrrrr 0...0.0.0.0.0.0.0.0.0.0.0..0.00 1111111111111111 N)N)N)N)N)N)N)N)N)N)N)N)NNNN)N)N) aQaaaaaaaaaaa G�is �����������������������������������oooooooooooooooo WoWoWoWoWoWoWoWoWooWoWoWoWoWoWoWoWoWoooWWWW �������������������������.�.��.�.�.��.�.���.�.�.�.������� 111111111111111111111 Iorce�25���o Wo �.� 1
I

>1�2@�DSSURSULDWH�6FDOH�JLYHQ
>1�2@�FRUUHFW�GLDJUDP
>1�2@�GUDZ�DUURZV��UHVXOWDQW�
IRUFH�PXVW�LQGLFDWH�E\�GRXEOH�
DUURZV�
>1�2@�ODEHO�QHFHVVDU\�DQJOH�V�
>1�2@ ODEHO IRUFHV RQ GLDJUDP
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(i) 6WaWe WKe�si]e�oI�WKe�IricWioQaO�Iorce�acWiQJ�oQ�WKe�EOocN�aQG�expOaiQ�Kow�\ou�oEWaiQ
WKe�aQswer.

>�@

7Ke�IricWioQaO�Iorce acWiQJ�oQ�WKe�EOocN�is��.� 1�>���@.�,W�is�Eecause�WKe�EOocN�moYes
wiWK� a� coQsWaQW� speeG� oI� �.�� ms�� >���@� so� WKe acceOeraWioQ� is� ]ero� >���@ aQG
accorGiQJ� Wo�Newton’s Second Law�� WKe� resuOWaQW� Iorce� is� ]ero� as� )�  �ma.>���@
7KereIore��IricWioQaO�Iorce�is�eTuaO�Wo�WKe�puOOiQJ�Iorce.

(ii) 6WaWe�WKe�GirecWioQ�oI�WKis�IricWioQaO�Iorce. >�@

7Ke�GirecWioQ�oI�WKe�IricWioQaO�Iorce�is�opposiWe Wo�WKe�puOOiQJ�Iorce.�>�@
OR
7Ke�GirecWioQ�oI�WKe�IricWioQaO�Iorce�is�WowarGs�WKe�OeIW as�WKe�EOocN�is�puOOeG�WowarGs
WKe�riJKW.

(iii)7Ke�appOieG�Iorce�is�iQcreaseG�uQWiO�WKe�EOocN�moYes�aW�aQ�acceOeraWioQ�oI� ��m�s�.
&aOcuOaWe�WKe�Qew�appOieG�Iorce.

>�@

�����)� �ma���>���@
1ew�appOieG�Iorce�– IricWioQaO�Iorce� �ma
1ew�appOieG�Iorce�– ��1� ���NJ�u ��ms�����>�@
1ew�appOieG�Iorce�– ��1� ���1
New applied force   13 N [1/2]

(iv))iQG�WKe�pressure�oI�WKe�EOocN�acWiQJ�oQ�WKe�WaEOe� iI� WKe�GimeQsioQ�oI�WKe�Ease�oI
WKe�EOocN�is��.��m�E\��.��m.

>�@

�����P� �)���$ >���@
Pressure� �weiJKW�oI�EOocN���area
Pressure� ����NJ�u ���1�NJ������.��u �.�� m����>�@
Pressure   80 Pa or 80 Nm2 [1/2]

11 (a) 7KermaO�eQerJ\ is�suppOieG�aW�a�coQsWaQW�raWe�usiQJ�a����:�eOecWric�KeaWer�Wo�a�OiTuiG�iQ�
a� EeaNer.� $� JrapK� oI WemperaWure� recorGeG� E\� WKe� WKermomeWer� aJaiQsW� WKe� Wime is�
pOoWWeG�as�sKowQ�iQ�)iJ.���.�.

(i) 6WaWe�WKe�EoiOiQJ�poiQW�oI�WKe�OiTuiG�iQ�WKe�EeaNer. >�@

7Ke�EoiOiQJ�poiQW�is ���o&.�>�@

Fig. 10.2

�.��NJ �.��1

Fig. 11.1

(ii) 6WaWe WKe�GirecWioQ�oI�WKis�IricWioQaO�Iorce.

7Ke�GirecWioQ�oI�WKe�IricWioQaO�Iorce�is�opposiWe Wo�WKe�puOOiQJ�Iorcrcrcrrcrcrcrcce.�>�@@@@@@@
OR
7Ke�GirecWioQ�oI�WKe�IricWioQaO�Iorce�is�WowarGs�WKe�OeIW as WWWWWWWWWKeKeKeKeKeKeKeKeK ��EOEOEOEOEOEOEOEOocoooooooo N�NNNNNN isisisisisissisis pppppppppuOOeGGGGGGGGG WoWWWWWWW warGs
WKe�riJKW.

(iii)7Ke�appOieG�Iorce�is�iQcreaseG�uQWiO�WKe�EOocN�moYoYoYoYYYYYYYYYYYeeesesesesesesesessesssesesesessesesesessesessssesesesesesessesesssesesesesesesesesesesesessesssesesesesesessesessssssesesessesesssesssseeeeeseeseeseseeeeseseeeeeeeeeeseeeeeeeeeessssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW�WWW�WW�W�WWW�WWWWWWWWWW�WWWWWWW aaaQaQaQaQaQaQaQaQaQaQaQaQaQaaaQaQaQaQaQaQaQaaQQQaQQQaQQaQaQaQQaQaQaQaQaaaaQaaaaaaaaaaaaaaaaaa aaaacceOererereraaWioQ�oI� ��m�s�.
&aOcuOaWe�WKe�Qew�appOieG�Iorce.

�����)� �mammmmm ���>�������������@@@@@@@@@@@@@@@@@@
1ew�appOieG�Iorce�– IricWioQaO�Iorce� mmmmmmmmmmmmmmmmaaaaaaaaaaaaaaaaaaa
1ew�appOieG�Iorce�– ��1� ���NJJJJJJJJJJJJJJJJJ��uuuuuuuuuuuuuuuuu �������������� msmsmsmsmsmsmsmssmsmmmmmmmmm �����>�>�>�>�>�>�>�>�>�>�>�>�>>�>�>�>�>�>��@
1ew�appOieG�Iorce�– ��1� ���11111111111111111111
New applied force   13 N [[[11/111111 222222222222222222222]]]]]]]]]]]]]]]]]

(iv))iQG�WKe�pressure�oI�WKe EEOocN aacWWiQi J�oQ�WKeKe WWaEaEOeOe iiI� WKe�GimeQsioQ�oI�WKe�Ease�oI
WKe�EOocN�is��.��m�E\��.��m.

�����P�PPPPPPPPPPPPPPPPPPP  �)�))))))))))))))))))) ��$ >�������������������������������@@@@@@@@@@@@@@
Preseeeeeeeeeeeeeeeee susssssssssssssss re            wwwwwwweieieieieeieieieieieieieeeieeeieiJKJJKJKJKJKJKJJJ W�W�WWWW�WW�W�WWWWWWWWWW oIIIIIIIIIIIIIIIIIII�EOocN�� aaaaaaaaaaaaaaaaaaaaarererererererererererererererrrerrrreeaaaaaaaa
Prrrrrrrrrrrrrresesesesesesesesesesesesessesssusssssssss re� ������������������������NJJJJJJJJJJJJJJJJJJ�u ��������������������������1�NJ��J�J��J�J�J�J��J�J��J�J�J�J�JJ�JJJ �������������� �������������������������.�������������������� ���������������������������� u �.�� m����>�@
PrPrPrPrPrrPrPrPrPrPrPrPrPrrPrPrPPrPrPP essussususususssssussusususuuuuuurererererrererrerrererreeeee   800000000000000000 PaPaPaPaPaaPaPaaPaaPaPaPaaPaaaaaaaaaa or 8000000000000000000 NNNNNNNNNNNNNNNNNNNNNNNmmmmmmmmmmmmmmmmmmmmmm22222222222222222222 [[[[[[[[[[[[[[[[[[[[[[1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1/1//1//1/1/1/1/222]22222222222222222222

11 (a) 7KermaO�eQerJ\ is ssupuppOpOieieG�G�aWaW�a�coQsWaQW�raWe�usiQJ�a����:�eOecWric�KeaWer�Wo�a�OiTuiG�iQ�
a� EeaNere .� $�$ JrJrapapKK oIoI Weempm eraWure� recorGeG� E\� WKe� WKermomeWer� aJaiQsW� WKe� Wime is�
pOoWWeG asas ssKoKowQwQ iiQQ )i)iJ.J ���.�.
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(ii) ExpOaiQ�wK\�WKe�WemperaWure�remaiQeG�coQsWaQW�Ior�WKe�perioG�EeWweeQ ��miQ�aQG
��miQ.

>�@

7Ke�WemperaWure�remaiQeG�coQsWaQW�Eecause�OaWeQW�KeaW oI�YaporisaWioQ ��WKermaO
eQerJ\�is�aEsorEeG >���@ Wo�separaWe�WKe�waWer�moOecuOes >���@��as�weOO�as�proYiGe
eQerJ\�Ior�WKe�moOecuOes�Wo�pusK�EacN�oQ�WKe�surrouQGiQJs�>���@ Wo�escape�iQWo�WKe
air as�WKere�is�a�cKaQJe�oI�sWaWe�Irom�OiTuiG�Wo�Jaseous.�>���@�7Ke�aYeraJe�NiQeWic
eQerJ\�oI�WKe�parWicOes�remaiQs�coQsWaQW aQG�KeQce�WKe suEsWaQce�remaiQs�aW�WKe
same�WemperaWure.

(iii)6WaWe�aQG�expOaiQ�wKeWKer WKere wiOO Ee�aQ\�cKaQJe�iQ�WKe�WemperaWure�recorGeG�E\
WKe�WKermomeWer�iI�WKe����:�KeaWer�iQ�WKe�aEoYe�experimeQW�is�repOaceG�E\�a����:
KeaWer.

>�@

7Kere� wiOO� Ee� Qo� cKaQJe� iQ� WKe� WemperaWure >���@� recorGeG� E\� WKe� WKermomeWer
Eecause� WKe� EoiOiQJ� occurs� aW� a� IixeG� WemperaWure�� EoiOiQJ� poiQW.� >���@ $ KiJKer
power� KeaWer� wiOO� oQO\� Gecrease� WKe� Wime� >���@ QeeGeG� Wo� cKaQJe� iWs� sWaWe� Irom
OiTuiG�Wo�Jaseous.>���@

(iv)6WaWe�oQe�GiIIereQce�EeWweeQ�EoiOiQJ�aQG�eYaporaWioQ. >�@

Boiling Evaporation
2ccurs�aW�a�parWicuOar�WemperaWure 2ccurs�aW�aQ\�WemperaWure

5eOaWiYeO\�IasW 5eOaWiYeO\�sOow

7aNes�pOace�WKrouJKouW�WKe�OiTuiG 7aNes�pOace�oQO\�aW�OiTuiG�surIace

%uEEOes�are�IormeG 1o�EuEEOes are�IormeG

7emperaWure�remaiQs�coQsWaQW 7emperaWure�ma\�cKaQJe

ExWerQaO�WKermaO�eQerJ\�source�

reTuireG

ExWerQaO�WKermaO�eQerJ\�source�QoW�

reTuireG

(b) $�souQG�waYe�Kas�a�IreTueQc\�oI�����+].�7Ke�speeG�oI�souQG�iQ�air�is�����m�s.

(i) &aOcuOaWe�WKe�waYeOeQJWK�oI�WKe�souQG�waYe�iQ�air. >�@

Y� �IO���>���@
����m�s� �����+]�u O���������>���@
O  0.80 m���[1/2] � [1/2] unit

(ii)$�souQG�waYe�oI� WKe�same�IreTueQc\� is�proGuceG� iQ�waWer.�'escriEe�aQG�expOaiQ
Kow�WKe�waYeOeQJWK�oI�WKe�waYe�wiOO�Ee�GiIIereQW�Irom�WKaW�iQ�parW�(i).

>�@

7Ke� speed of sound in water is higher than speed of sound in air.>�@
7KereIore��WKe�wavelength of the sound wave in water is longer than that in
air [1/2] usiQJ�v   fOO.[1/2]

WKe�WKermomeWer�iI�WKe����:�KeaWer�iQ�WKe�aEoYe�experimeQW�is�repOaceG�E\�a��� :
KeaWer.

7Kere� wiOO� Ee Qo� cKaQJe� iQ� WKe� WemperaWure >���@� recorGeG EEEEEEEE\� WKeeeee�eee WKermomeWer
Eecause� WKe EoiOiQJ� occurs� aW� a� IixeG� WemperaWure�� EoiOiQJQJQJQJQJQJJQJQJ ppppppppoiooioioioiooioiQWQWQWQWQWQWQWQW. >>>>>>>>���@ $ KiJKer
power� KeaWer� wiOO� oQO\� Gecrease� WKe� Wime� >���@ QeeGeGGGGGGGGG WWWWWWWWoooooooo cKcKcKcKcKcKcKcKKaQQJeJeJeJeJeJeJeJeJ � iWs ssssssssWaWaWaWaWaWaWaWaWaWe� Irom
OiTuiG�Wo�Jaseous.>���@

(iv)6WaWe oQe�GiIIereQce�EeWweeQ�EoiOiQJ�aQG�eYappppooororororrororororororrrorororrrrrorororororrorrrorrrrrrrrrrrrrrororrrrrooorrrrrrrrrrrrrrrorrrrorrrro aWaWaWaWaWaWWWaWWaWaWaWaWaWaWaWaaWaWaWWaWaWaWaWaWaWaWaWaWWaWWWaWWaWaWaWaWaaaWWaWaWaWaWaWaWaWaaaWaWaaaWaaWWaWaaaaWaaaaaaWaWaWaWaaaaaaaWaaWaWaWaWaWaaaaaWaaaWaWaaaaWaWaaaaaaaaWaWaWaWaWaWWWWWWWWaWWWWWWWaaWWWa ioioioiooiooooioooooiooiooiooooioioiooiooooooiooiooooooioioooioooooooioooooioooiooooooooooooooooioooooioiooioooioooiiooiiiioooiiiiiiiiooooooiooooooooooooooooooooooooQQQQQQQQQQQQ.Q.Q.Q.QQQQQ.QQQQQQQQ.QQQQQQQQ.QQQQQQQ.QQQQQ.QQQQQQ.QQQQQQQ.QQQQQQQQ.QQ.QQQQ.QQQ.QQQQQQQQQQQ.Q.QQQQQ.Q.Q.Q.QQ..............Q..

Boiling Evapapapapapapapapapapapapapa ororororororororororororororrationnn
2ccurs�aW�a�parWicuOar�Wempeeepeeeepeepepeepeeerararararararararrarrr WWuW reeeeeeee 2ccursrrsrsrrsrrrsrsrsrrsrs aaaaaaaaaaaaaW�aQ\�WemperrrrrrrrraaaaaWaaaa urururururururruuru e

5eOaWiYeO\�IasW 5e5e5e5e55e5e5e5e5e5e5e5e5eeOaOaaaOaOaOaOaaOaaaaaWiWWWWWWWWWW YeYeYeYeYeYeYeYeYeYeYeYeeYeO\ ssssssssssssssssOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOowwwwwwwwwwwwwww

7aNes�pOace�WKrouJuJuJuJuJuJuJuJuJuJuJuJuJuJu KoKoKKKoKoKoKKKoKoKoKoKouW�WKe OOOOOOOOOiTiTiTiTiTiTiTiTiTiTiTTuiuiuiuiuiuiuiuiuiuiuiuiuuiGGGGGGGGGGGGGGGG 7aNess pOpOppOpOpOpOpOppOpOpOpOppOacacacacacacacacacacacaccacacacaa e�e�ee�eeee�e�e�e�eee�eee oQoQoQoQoQoQoQoQoQoQoQoQoQoQoQoQO\�aW�OiTuiG�surIace

%uEEOes�are�IormeeeGeeeeeeeeeeeeee 1o1o1o1o1o1o1o1o1o1o1o1o1o1o1o EEEEEEEEEEEEEEEuEuEuEuEuEuEuEuEuuEuEuEuEuEuEuEEOEEOEEOEEOEOEOEOEOEOOEOEOesesesesesesesesesesesesesess are�IormeG

7empererererererererrererrereraWWWWWWWWWWWWWWuuuuruuuuuuuuuu eeeeeeee rerrrrrrrrrrr maaaaaaaaaaaaaaaiQiiiiiiiiii ssssssssssssss cococococococococococcooQsQsQsQsQsQsQsQsQsQsQsQsQsQsQ WaWaWaWaWaWaWaWaWaWaWaWaWaWaW QWWWWWWWWWWW 7e7e7e7e7e7e7e7e7e7e7e7e7e7e7e7empmpmpmpmpmpmpmpmpmpmpmpmpmpmppmpereeeeeeeeeeeeee aWure�ma\�cKaQJe

ExWeerQrrrrrrrrrr aOaaaaaaaaaaaaaa �WKermrmrmrmrmrmrmrmrmrmmrmmmmaOaOaOaaOaOaOaOaOaOaOaO eQeeeeeeeeeeeeeeeeerJJJJJJJJJJJJJJJ\�sourcececeececeeceeeeeeeeee�

rerereeeereeereeeeeTuuTuTuuTuTuuuuuTuTuuTuT ireGeGeGeGeGeeGeGeeeeeee

ExExExExExExExExExExExExEExExEE WerQrrrrrrQrrrrrrr aO�WKermaO�eQerJ\�source�QoW�

reTuireG

(b) $�souQQGG wawaYeYe KKasas aa IIrereTuTueQc\�oI�����+].�7Ke�speeG�oI�souQG�iQ�air�is�����m�s.

(i) &aOccuOuOaWaWee WKWKe�e�waw YeOeQJWK�oI�WKe�souQG�waYe�iQ�air.

Y� �IOII ���>�>�>�>�>�>�>�>�>�>�>�>��>��>>�>�>>> ��@
����m�s� �����+]�u O���������>���@
O  0.80 m [1/2] � [1/2] unit
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12 (a) )iJ.���.� sKows�WKe�imaJe�, oI�aQ�oEMecW O proGuceG�E\�a�coQYerJiQJ�OeQs.�

2Q�)iJ.���.���compOeWe�WKe�ra\�GiaJram�E\�GrawiQJ Wwo�ra\s�passiQJ�Irom�WKe�oEMecW�Wo�
WKe�imaJe.�0arN�WKe�posiWioQs�oI�WKe�OeQs�L aQG�WKe�reOeYaQW�IocaO�poiQW�F oQ�)iJ.���.�. >�@

(b) )iJ.� ��.� sKows� parW� oI� a� KouseKoOG� eOecWric� iQsWaOOaWioQ�� wKere� aQ� eOecWric� KeaWer� is
useG�Wo�KeaW�WKe�waWer�iQ�a�meWaO�WaQN.

(i) ExpOaiQ�wKicK�wire��A or B��sKouOG�Ee�WKe�OiYe�wire�oI�WKe�suppO\. >�@

:ire�$.�>�@ ,W�is�Eecause�Iuse�sKouOG�Ee�pOaceG�aOoQJ�WKe�OiYe�wire.�>�@

(ii)ExpOaiQ�iQ�GeWaiO�Kow�a�Iuse�acWs�as�a�saIeW\�GeYice. >�@

7Ke�Iuse�meOWs�aQG�EreaNs�WKe�circuiW >���@ aQG�GiscoQQecW�Irom�WKe�KiJK�YoOWaJe�oI
WKe�maiQ�suppO\�>���@ wKeQ�WKe�curreQW�IOowiQJ�iQ�WKe�appOiaQce�exceeGs�WKe�Iuse
raWiQJ.>���@�7Kis�caQ�preYeQW�oYerKeaWiQJ�� GamaJe�Wo�WKe�eOecWricaO�appOiaQce.>���@

O

,

L

F

O

,

Fig. 12.1

Fig. 12.2

2Q�)iJ.���.���compOeWe�WKe�ra\�GiaJram E\�GrawiQJ Wwo�ra\s�pasassisiQJQJ IIroromm�WKe�oEMecW�Wo�
WKe�imaJe.�0arN�WKe�posiWioQs�oI�WKe�OeQs L aQG�WKe�reOeYaQWW IIococaOaO ppoiQWQW�FF oQ�)i)iJ.J ���.�.

(b( ) )iJ.� ��.� sKows� pap rW� oI� a� KoKoususeKeKoOG� eOecWric� iQsWaOOaWioQ�� wKere� aQ� eOecWric� KeaWer� is
useG�Wo�KeaW�WKee wwaWaWer�iQ�a�a memeWaWaO�O�WaWaQN.

O

,,

L

F

Fig. 12.1
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(iii):KeQ�coQQecWeG�Wo�WKe�����9�maiQs�suppO\�� WKe�KeaWer�Grew�a�curreQW�oI��.� $.
&aOcuOaWe�WKe�raWe�oI�proGucWioQ�oI�KeaW �power�.

>�@

P� �9,
 �����9 u ��$�����>���@ wiWK�IormuOa
 1920 :      [1/2]

(iv)+eQce��caOcuOaWe�WKe cosW�oI�usiQJ WKe�KeaWer�Ior���Kours�iI�WKe�cosW�oI��.��N:K�is
��.��.

>�@

&osW�  eQerJ\�x�raWe
 �P�u W u raWe��>���@

�� ��.���N:�u ��K� u �.������>�@
 � 2.88     [1/2]

Science Physics Paper 1

4� 4� 4� 4� 4� 4� 4� 4� 4� 4��
A A D A B D C C B B

4�� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 4��
D C B A B C C D C A

14
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(iii):KeQ�coQQecWeG�Wo�WKe�����9�maiQs�suppO\�� WKe�KeaWer�Grew�aa�cucurrrreQeQW�oI��.� $.
&aOcuOaWe�WKe�raWe�oI�proGucWioQ�oI�KeaW �power�.

>�

P� �9,
 �����9 u ��$�����>���@ wiWK�IormuOa
 1920 :      [1/2]

(iv)+eQce��caOcuOaWe�WKe cosW�oI�usiQJ WKe�KeaWer�IoIoIoIooooIoIIoIoIIoIIIIIIIIoIoIIIIIIIoIIIIIIIoIIIoIIoIoooIooIIIIIIIoIoIoIIIoIoIIoIIIIoIIIooIIIIIIIIoIIIooooIooooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr�rrr�rrrr����������������������������������������������������������������������������������������������������������������������������������� KoKoKooooKoKKoKoKoKoKooKoKoKKoKoKoKoKoKoKoKoKoKoKoKooKKoKKKoKoKKKoKoKooKoKoKoKoKKooKoKoKKKoKooKoooKoKoKoKKKKKoKKKKKoKKKKKooKKoooooooooooKoKooKoKoKooooooooooooooooooooKoKoooooooKoooooKKoKKoKKKooKooKKoooKKooooKoKooKooooooooouuuuruuururururururuuuurururuururururuuuruururuururuuuuruuruuruuuururuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurururuuuruuuurruurruurrrrrrrrrsssssssssssssssssssssssss�sssss iI WWWKeKeKeKe ccccosW�oIoIoIoI��.�.���N:K�is
��.��.

>�

&osW�  eQerJ\�x�raWe
 �P u W u raWe��>���@

�  ��.���N:�u ��K� u �.�.�.�.�.��.�.��.��.�.���.����..�������������������>�>�>�>�>�>�>����>���>�>�>�>>>>>> @@@@@@@@@@@
 � 2.88   [[[[[[[[[[[[[[[[[[[1/1/1111111111111111 22222222222222222]]]]]]]]]]]]]

Sccience Physics PaP peper 1

4� 4� 44�� 44�� 44� 4� 4� 4� 4� 4��
A A DD AA B D C C B B

4�� 4��� 44��� 44�� 4�� 4�� 4�� 4�� 4�� 4��
D C BB A B C C D C A
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1 7Ke�GiaJram�sKows�a�simpOe�peQGuOum.��,W�swiQJs�EeWweeQ�;�aQG�=.

:KaW�seTueQce�sKouOG�Ee�WimeG�Wo�measure�WKe�perioG�oI�WKe�peQGuOum"

A ;Æ < C ;Æ =Æ <
B ;Æ = D ;Æ =Æ ;

2 7Ke�GiaJram�sKows�a�YerQier�9�pOaceG�aJaiQsW�a�scaOe�6.

:KaW�is�WKe�YerQier�reaGiQJ"

A �.��cm C �.��cm
B �.��cm D �.��cm

3 7Ke�JrapK�sKows�Kow�WKe�GisWaQce�WraYeOOeG�E\�a�moWorc\cOe cKaQJes�wiWK�Wime.

:KicK�sWaWemeQW�is�correcW"

A aW�P��WKe�moWorc\cOe�is�GeceOeraWiQJ
B aW 4� WKe�moWorc\cOe Kas�coQsWaQW�acceOeraWioQ
C aW�5� WKe�moWorc\cOe is�sOowiQJ�GowQ
D aW 6��WKe�moWorc\cOe Kas�coQsWaQW�speeG

=;

moWioQ

6

9����������������������������������������

� �������

GisWaQce

Wime�
P

4

5 6

<

�����6ec���6cieQce�PK\sics�6$����1orWK�9isWa
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4 7Ke�wKeeO�oI� a�moYiQJ� car� is� GriYeQ�E\� WKe�eQJiQe.� �7Ke�car� is� acceOeraWiQJ� iQ� WKe�GirecWioQ�
sKowQ.

,Q wKicK�GirecWioQ�Goes�WKe�IricWioQaO�Iorce�EeWweeQ�WKe�wKeeO�aQG�WKe�roaG�surIace�acW"

5 $Q�oEMecW�wiWK�a�mass�oI���NJ�oQ�WKe�EarWK�is�WaNeQ�Wo�0ars.�

7Ke�JraYiWaWioQaO�IieOG�sWreQJWK�oQ�WKe�EarWK�is���1�NJ�aQG�oQ�WKe 0ars�is��.�1�NJ.

:KaW�are�WKe�mass�aQG�weiJKW�oI�WKe�oEMecW�oQ�WKe�0ars"

mass���NJ weiJKW���1
A �� ��
B �� ���
C �� ��
D �� ���

6 $�cKair�weiJKiQJ���1�sWaQGs�oQ�Iour�OeJs��eacK�KaYiQJ�aQ�area�oI�coQWacW�oI��.����m�.

:KaW�is�WKe�pressure�oI�WKe�cKair�oQ�WKe�IOoor"

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

7 :KeQ�a����1�Iorce�is�appOieG�Wo�a�Eox�weiJKiQJ����1��WKe�Eox�moYes��.�m�Kori]oQWaOO\�
iQ���s.

:KaW�is�WKe�aYeraJe�power"

A ��: C ��:
B ���: D ����:

A

B D

C

wKeeO

roaG�surIace

GirecWioQ�oI�
acceOeraWioQ�oI�car

�.�m

���1

���1
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8 7Ke�GiaJrams�sKow�cross�secWioQs�oI�Iour�soOiG�oEMecWs.

:KicK�oEMecW�is�WKe�OeasW�sWaEOe"

9 $�sWuGeQW�Kas�a�OarJe�WaQN�oI�waWer�iQ�wKicK�Ke�waQWs�Wo�seW�up�a�coQYecWioQ�curreQW.�

:KicK�arraQJemeQW�wouOG�not aOOow�Kim�Wo�Go�WKis"

A cooOiQJ�aW�; C KeaWiQJ�aW�<
B KeaWiQJ�aW�; D KeaWiQJ�aW�=

10 $�soOiG�is�KeaWeG.

:KicK�sWaWemeQW�is�iQcorrecW"�

A 7Ke�aYeraJe�GisWaQce�EeWweeQ�WKe�moOecuOes�iQcreases.��
B 7Ke�aYeraJe�speeG�oI�WKe�moOecuOes�iQcreases.
C 7Ke�moOecuOes�expaQG.
D 7Ke�moOecuOes�JaiQ�eQerJ\.

11 ,W�WaNes��.��s�Wo�JeQeraWe�oQe�compOeWe�waYe 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

waWer

=

;

<

A                         B                             C                           D
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12 7Ke�GiaJram�sKows�aQ�oEMecW�pOaceG�iQ�IroQW�oI�a�pOaQe�mirror.
��

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

:KicK�GiaJram sKows�WKe�correcW�mirror�imaJe�oI�WKe�oEMecW�as�seeQ�iQ�WKe�pOaQe�mirror"

A                               B                                C                                D

13 $�proMecWor�Kas�a�coQYerJiQJ�OeQs�WKaW�proMecWs�aQ�imaJe�Irom�WKe�YisuaOiser�oQWo�a�screeQ.�

:KaW�W\pe�oI�imaJe�is�proGuceG"

A reaO��iQYerWeG��maJQiIieG
B reaO��upriJKW��same�si]e
C YirWuaO��iQYerWeG��same�si]e
D YirWuaO��upriJKW��maJQiIieG

14 :KicK�oI�WKe�IoOOowiQJ�seWs�oI�eOecWromaJQeWic�waYes�KaYe�KiJKer�IreTueQcies�WKaQ�YisiEOe�
OiJKW"� �

A 5aGio�waYes��iQIrareG�raGiaWioQ��uOWraYioOeW�raGiaWioQ
B 5aGio�waYes��microwaYes��iQIrareG�raGiaWioQ
C ;�ra\s��Jamma�ra\s��uOWraYioOeW�raGiaWioQ
D ;�ra\s��microwaYes��iQIrareG�raGiaWioQ

15 7Ke�GiaJram�sKows�a�caWKoGe�ra\�osciOOoscope�Wrace�Ior�a�QoWe�emiWWeG�E\�a�JuiWar.�

,I�WKe�same�QoWe�is�pOa\eG�aJaiQ��EuW�soIWer��Kow�wiOO�WKe�Wrace�cKaQJe"

A 7Ke�peaNs�wiOO�Ee�cOoser�WoJeWKer.
B 7Ke�peaNs�wiOO�Ee�IurWKer�aparW.
C 7Ke�peaNs�wiOO�Ee�KiJKer.
D 7Ke�peaNs�wiOO�Ee�Oower.
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16 :KicK�GiaJram�sKows�WKe�iQcorrecW�eOecWric�IieOG�OiQes�EeWweeQ���cKarJeG�oEMecWs"

�����������������������������

                    A                                                                           C                                 

                     B                                                                            D                                  

17 $��.��m OeQJWK�oI�resisWaQce�wire�wiWK�a�cross�secWioQaO�area�oI��.��mm� Kas�a�resisWaQce�
oI��.��.��

:KicK�wire�oI�WKe�same�maWeriaO�wiOO�aOso�KaYe�a�resisWaQce�oI��.��"

wire OeQJWK���m area�� mm�

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

18 $Q�eOecWric�oYeQ�is�coQQecWeG�Wo�WKe�maiQs�suppO\�usiQJ�iQsuOaWeG�copper�wires.�
7Ke�wires�Eecome�Yer\�warm.

:KaW�caQ�Ee�GoQe�Wo�reGuce�WKe�amouQW�oI�KeaW proGuceG�iQ�WKe�iQsuOaWeG�copper�wires"

A use�WKicNer�copper�wires
B use�WKicNer�iQsuOaWioQ
C use�WKiQQer�copper�wires
D use�WKiQQer�iQsuOaWioQ
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; <

19 :KaW�are�WKe�poOes�oI�WKe�eOecWromaJQeW�aW�;�aQG�<"

; <
A 1orWK 1orWK
B 1orWK 6ouWK
C 6ouWK 1orWK
D 6ouWK 6ouWK

20 7Ke�GiaJram�sKows�WKe�maJQeWic�IieOG�paWWerQ�EeWweeQ�Wwo�Ear�maJQeWs.

:KicK�Wwo�Ear�maJQeWs�proGuce�WKis�paWWerQ"

A 

B 

C 

D 

; <

maJQeW maJQeW

6����������1 6����������1

6����������1 1����������6

1����������6 6����������1

1����������6 1 6
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Section A (45 marks)

$Qswer�all WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.

1 )iJ.��.��sKows�a�sWoQe�supporWeG�E\�Wwo�sWriQJs.��7Ke�WeQsioQs�iQ�WKe�Wwo�sWriQJs�are��.�1�
aQG��.�1.���

                                                        
                                            Fig. 1.1 (not to scale)

(a) ,Q� WKe� space� EeOow�� Graw� a� OaEeOOeG� GiaJram� Wo� sKow� WKe� resuOWaQW� oI� WKe� Wwo�
WeQsioQs.��������������������������������������������������������������������������������������������������������������������>�@

'eWermiQe�WKe�si]e�aQG�GirecWioQ�oI�WKe�resuOWaQW�Iorce.

����������������������������������������������������������������������������������������������scaOe��......................... >�@

�����������������������������������������������������������������������resuOWaQW�Iorce� �««««««««.1�>�@

GirecWioQ�oI�resuOWaQW�Iorce� �.........................................................................�>�@

(b) 6WaWe�WKe�weiJKW�oI�WKe�sWoQe.

��������������������������������������������������������������������������������������weiJKW� �...........................1�>�@

�.�1 �.�1

Kori]oQWaO��� K���

sWoQe
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�

2 $�Eo\�puOOs�a�craWe�aOoQJ�a�WaEOe�wiWK�a�Iorce�P��as�sKowQ�iQ�)iJ.��.�.��:KeQ�WKe�craWe is�
moYiQJ�� WKere� is� a� IricWioQaO Iorce� oI� �.�1� acWiQJ� as� sKowQ. )iJ.� �.�� sKows� Kow� WKe�
acceOeraWioQ��a oI�WKe�craWe�Yaries�wiWK�P. ���

                         Fig. 2.1

�����������������������������������������������������������������������������������������������������Fig. 2.2

(a) ExpOaiQ�wK\�P musW�Ee�JreaWer�WKaQ��.�1�Ior�WKe�craWe�Wo�acceOeraWe.�

««««««««««...................................................................................................

««««««««««..............................................................................................�>�@

(b) %\�usiQJ P  �.�1�iQ )iJ.��.���caOcuOaWe�WKe�mass�oI�WKe�craWe� m.

                                                                                  m  ««««««««««�NJ�>�@

(c) 7Ke�Iorce�P is�reGuceG�Wo��.�1.��

6WaWe�aQG�expOaiQ�wKaW�KappeQs�Wo�WKe�craWe.���

««««««««««...................................................................................................

««««««««««...................................................................................................

««««««««««..............................................................................................�>�@

�.�1

P

��������.�������.�������.������.�������.������.�
P�1

a
m�s�

�.�

� �
�

�.�

�.�

craWe
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3 7Ke�
WorWure�WooO
�sKowQ�iQ�)iJ.��.��was�useG�iQ�meGieYaO�Wimes�as�aQ�iQsWrumeQW�oI�WorWure�
E\�OoweriQJ�WKe�YicWim��sWrappeG�Wo�WKe�seaW��iQWo�WKe�coOG�waWer�oI�WKe�sea.��7Ke�WoWaO�mass�
oI�WKe�WorWure�WooO�is����NJ.�7Ke�WorWure�WooO�caQ�Ee�EaOaQceG��wKeQ�Qo�YicWim�is�preseQW��E\�
a�IOaW�sWoQe�oI�mass����NJ�pOaceG�aW�a�GisWaQce�oI��.�m�Irom�WKe�piYoW.��

Fig. 3.1

(a) ExpOaiQ�wKaW�is�meaQW�E\�centre of gravity.

........................................................................................................................................

...................................................................................................................................�>�@

(b) (i) 2Q�)iJ.��.���Graw�aQG�OaEeO�a�possiEOe�posiWioQ�oI�WKe�weiJKW�oI�WKe�WorWure�WooO�Wo�
Neep�iW�EaOaQceG.������������������������������������������������������������������������������������������������>�@

(ii) +eQce��caOcuOaWe� WKe�GisWaQce�oI� WKe�ceQWre�oI�JraYiW\�oI� WKe� WorWure� WooO Wo� WKe�
piYoW.
�JraYiWaWioQaO�IieOG�sWreQJWK��J� ���1�NJ�

����������������������������������������������������������������������������GisWaQce� �..........................m�>�@

(c) $� YicWim� is� sWrappeG� oQWo� WKe� seaW.� � 7Ke� WorWure� WooO� sWarWs� Wo� roWaWe� aQWicOocNwise�
aEouW�WKe�piYoW.

6uJJesW� aQG�expOaiQ� oQe�meWKoG� WKaW� WKe� operaWor� caQ�Go Wo� Neep� WKe� WorWure� WooO
Kori]oQWaO�aJaiQ.�

........................................................................................................................................

.......................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................�>�@

�.�m

seaW�Ior�
YicWim pOaQN

sWoQe

sea

201



�

4 )iJ.��.��sKows�WKe�GesiJQ�oI�WKe�raiO�oI�a�roOOer�coasWer wiWK�a�mass�oI�����NJ.

Fig. 4.1

(a) 7Ke� roOOer�coasWer� sWarWs� Wo� acceOeraWe� Irom� resW� aW� a� coQsWaQW� raWe� aIWer WKe�
passeQJers� are� oQ� EoarG� aW� WKe� EoarGiQJ� siWe. 7Ke�GisWaQce�EeWweeQ� WKe� EoarGiQJ�
siWe�aQG�WKe�sWarWiQJ�poiQW�is���m. 7Ke�roOOer�coasWer�passes�WKrouJK�WKe�sWarWiQJ�poiQW�
aW�a�speeG�oI��.�m�s.��

(i) 2Q� )iJ.� �.��� sNeWcK� WKe� speeG�Wime� JrapK� Wo� sKow� WKe� moWioQ� oI� WKe� roOOer�
coasWer�EeWweeQ� WKe�EoarGiQJ�siWe�aQG� WKe�sWarWiQJ�poiQW. /aEeO� aOO� Qecessar\�
YaOue�s� oQ�WKe�axes.������������������������������������������������������������������������������������������>�@

Fig. 4.2

(ii) 8siQJ�)iJ.��.���sKow�WKaW�WKe�Wime�WaNeQ�Ior�WKe�roOOer�coasWer�Wo�acceOeraWe�Wo�a�
speeG�oI��.�m�s�is���s.���������������������������������������������������������������������������������������>�@

��

EoarGiQJ�
siWe

sWarWiQJ�
poiQW

raiO

$
���m

��m

��m

speeG
m�s

Wime�s
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�

(iii) +eQce��caOcuOaWe�WKe�acceOeraWioQ�oI�WKe�roOOer�coasWer�iQ�WKe�IirsW���s.

�������������������������������������������������������������acceOeraWioQ� �...............................m�s��>�@�

(b) 7Ke�GisWaQce�aOoQJ�WKe�raiO�Irom�WKe�sWarWiQJ�poiQW�Wo�poiQW�$�is����m�aQG�WKe�aYeraJe�
IricWioQ�acWiQJ�oQ�WKe�roOOer�coasWer�is����1.

(i) &aOcuOaWe�WKe�worN�GoQe�aJaiQsW�IricWioQ�wKeQ�WKe�roOOer�coasWer�WraYeOs�Irom�WKe�
sWarWiQJ�poiQW�Wo�poiQW�$.

�����������������������������������������������worN�GoQe�aJaiQsW�IricWioQ� �.............................-�>�@

(ii) +eQce��caOcuOaWe�WKe�NiQeWic�eQerJ\�oI�WKe�roOOer�coasWer�aW�poiQW�$.

����������������������������������������������������������������NiQeWic�eQerJ\� �..............................-�>�@�
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�

5 )iJ.��.��sKows�a�WraQspareQW�EOocN�iQ�air.

�QoW�Wo�scaOe�

Fig. 5.1 

$� OiJKW� ra\� eQWers� WKe� EOocN� aW�$ aQG� is� reIracWeG� WowarGs�%.�$W�%�� WKe� OiJKW� is� reIracWeG�
aOoQJ�WKe�surIace�oI�WKe�EOocN. 7Ke�reIracWiYe�iQGex�oI�WKe�EOocN�is��.��.�

(a) 2Q�)iJ. �.���OaEeO

(i) aW�$��WKe�aQJOe�oI�iQciGeQce�݅ aQG�WKe�aQJOe�oI�reIracWioQ�����������������������������������>�@

(ii) aW�%��WKe�criWicaO�aQJOe�ܿ. ����������������������������������������������������������������������������>�@

(b) &aOcuOaWe�WKe�criWicaO�aQJOe�ܿ.

ܿ  �«««««««««««««����>�@

(c) 7Ke�EOocN�is�repOaceG�E\�aQoWKer�EOocN�wKicK�Kas�a�KiJKer�reIracWiYe�iQGex.

6WaWe�oQe�cKaQJe��iI�aQ\��Wo�WKe�OiJKW�ra\�aW�WKe�Wop�surIace.�

««««««««««««.««««««««««««««««««««««««�>�@

OiJKW�ra\

$

%
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�

6 8OWrasouQG�is�useG�Wo�IiQG�WKe�GisWaQce�Irom�WKe�sKip�Wo�WKe�seaEeG�as�sKowQ�iQ�)iJ.��.�.

Fig. 6.1

8OWrasouQG�waYes�are�simiOar�Wo�souQG�waYes�EuW�KaYe�a�IreTueQc\�WKaW�is�Woo�KiJK�Wo�Ee�
KearG�E\�KumaQs.

(a) 6WaWe�wKaW�is�meaQW�E\�frequency.

««««««««««««««««««««««..«««««««««««««..�>�@

(b) 6WaWe�WKe�KiJKesW�IreTueQc\�oI�souQG�WKaW�caQ�Ee�KearG�E\�KumaQs.

««««««««««««««««««««««..«««««««««««««..�>�@

(c) 7Ke�speeG�oI�uOWrasouQG�iQ�waWer�is�����m�s.�7Ke�Wime�WaNeQ�Ior�WKe�uOWrasouQG�Wo�Ee
emiWWeG�aQG�reIOecWeG�EacN�Wo�WKe�eOecWroQic�s\sWem�is��.��s.

&aOcuOaWe�WKe�GisWaQce�EeWweeQ�WKe�sKip�aQG�WKe�seaEeG.�

GisWaQce� �«««««««««««..�m�>�@

eOecWroQic�s\sWem

reIOecWeG uOWrasouQG
emiWWeG�uOWrasouQG

seaEeG
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�

7 $Q�eOecWric�IeQce�is�useG�Wo�Neep�WKe�cow�iQ�oQe�parW�oI�a�IieOG�as�sKowQ�iQ�)iJ.��.�.

Fig. 7.1

7Ke�wire�oI�WKe�IeQce�JiYes�ouW�sKorW�KiJK�YoOWaJe�puOses�WKaW�eacK�OasW�Ior��.��s.

:KeQ�WKe�cow�WoucKes�WKe�wire�oI�WKe�IeQce��a�curreQW�oI��.���$�passes�WKrouJK�iWs�EoG\�
iQWo�WKe�JrouQG.��7Kis�curreQW�is�QoW�eQouJK�Wo�Karm�WKe�cow�EuW�JiYes�iW�aQ�eOecWric�sKocN.

(a) &aOcuOaWe�WKe�cKarJe�WKaW�passes�WKrouJK�WKe�cow�wKeQ�iW�JeWs�aQ�eOecWric�sKocN.

cKarJe� �««««««««««.�>�@

(b) 7Ke poWeQWiaO�GiIIereQce�EeWweeQ�WKe�wire�oI�WKe�IeQce�aQG�WKe�JrouQG�is�����9.

&aOcuOaWe�WKe�eQerJ\�coQWaiQeG�iQ�WKe�KiJK�YoOWaJe�puOse.

eQerJ\� �««««««««««.�-�>�@

206



��

8 $�riJiG�wire�is�KeOG�EeWweeQ�WKe�poOes�oI�a�maJQeW�as�sKowQ�iQ�)iJ��.�.

Fig. 8.1

7Kere�is�a�Iorce�oQ�WKe�wire�iQ�aQ�upwarG�GirecWioQ�wKeQ�WKe�curreQW�IOows�iQ�WKe�wire.

(a) 2Q�)iJ.��.���Graw�aQ�arrow�Wo�sKow�WKe�GirecWioQ�oI�WKe�curreQW�iQ�WKe�wire.��������������>�@

(b) 6WaWe�Wwo�wa\s�Wo�iQcrease�WKe�maJQiWuGe�oI�WKe�Iorce�oQ�WKis�wire.

��«««««««««.«««««««««««««««««««««««««««..

��«««««««««««.««««««««««««««««««««.««««�>�@

(c) 6WaWe�oQe cKaQJe�WKaW�caQ�Ee�maGe�Wo�cause�a�GowQwarG�Iorce�oQ�WKe�wire.

...«««««««««««.««««««««««««««««««««.««««�>�@

Iorce

Iorce

207



��

Section B (20 marks)

$Qswer�any two TuesWioQs�iQ�WKe�spaces�proYiGeG.

9 (a) 7KermaO�IOasNs�are�useG�Wo�sWore�KoW�OiTuiGs�aQG�Neep�WKem�warm�Ior�a�perioG�oI�Wime.��
7Kere� are� Wwo� W\pes� oI� WKermaO� IOasNs.� � 2Qe�maNes� use� oI� Ioam� as� WKe� iQsuOaWiQJ�
maWeriaO�aQG�WKe�oWKer�oQe��Yacuum�as�sKowQ�iQ�)iJ.��.��aQG�)iJ.��.��respecWiYeO\.�

                               Fig. 9.1                                               Fig. 9.2

7Ke�Ioam�Wraps�smaOO�pocNeWs�oI�air�EeWweeQ�WKem.

(i) ExpOaiQ�wK\�WKe�Ioam�iQ�)iJ.��.��reGuces�Ooss�oI�WKermaO�eQerJ\�E\�coQGucWioQ.

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(ii) ExpOaiQ wK\�WKe�Yacuum�EeWweeQ�WKe�GouEOe�JOass�waOOs iQ�)iJ. �.� proYiGes�a�
EeWWer�KeaW�iQsuOaWioQ�WKaQ�Ioam.�

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(iii) ExpOaiQ�wK\�WKe�siOYereG�JOass iQ�)iJ.��.� KeOps�Wo�Neep�WKe�OiTuiG�KoW�Ior�a�OoQJer�
perioG�oI�Wime.�

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@�

sWopper

KoW�OiTuiG

Ioam

sWopper

GouEOe�waOO�
siOYereG�JOass

Yacuum

KoW�OiTuiG

iQsuOaWeG�
supporW
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��

(b) $� sWaII� iQ� a� resWauraQW� puWs� waWer� aW� room� WemperaWure� T1 iQWo� WKe� Iree]er� oI� a�
reIriJeraWor�Wo�maNe�ice�cuEes.��7Ke�cooOiQJ�curYe�oI�WKe�waWer�is�sKowQ�iQ�)iJ.��.�.

Fig. 9.3

(i) 6WaWe�WKe�pK\sicaO�meaQiQJ�oI�WemperaWure�T2.

««««««««««««««««««««««««««««««««««�>�@

(ii) 'escriEe�WKe�arraQJemeQW�oI�WKe�moOecuOes�oI�WKe�suEsWaQce�aW�poiQW�$.�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(iii) 'escriEe� WKe�cKaQJes�� iI�aQ\�� WKaW�occur� Wo� WKe moWioQ�oI� WKe�moOecuOes�oI� WKe�
suEsWaQce�as�iW�cooOs�Irom�% Wo &. ��

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(c) ExpOaiQ�� iQ� Werms� oI� WKe� NiQeWic� WKeor\�� wK\� a� cooOiQJ� eIIecW� occurs� wKeQ� waWer
eYaporaWes Irom�WKe�surIace�oI�WKe�sNiQ.�

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................�>�@

Wime�miQ

T1

T2

T3

$

WemperaWure��&

%

&&
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��

10 $�WKermisWor� is�a�resisWor� WKaW�cKaQJes� iWs�resisWaQce�wiWK� WemperaWure.� �&ompoQeQW�7� is�a�
WKermisWor�coQQecWeG� iQ�series�wiWK�a�resisWor�8�oI resisWaQce������aQG�a��.�9�EaWWer\�as�
sKowQ�iQ�)iJ.���.�.

Fig. 10.1

)iJ.���.��sKows�WKe�YariaWioQ�wiWK�WemperaWure�oI�WKe�resisWaQce�oI�7.�

Fig. 10.2

(a) :KeQ�WKe�WemperaWure�is����&�

(i) use�)iJ.��.��Wo�GeWermiQe�WKe�resisWaQce�oI�7�

resisWaQce� �«««««««««««. ��>�@

(ii) caOcuOaWe�WKe�curreQW�iQ�WKe�circuiW��

curreQW� �«««««««««««.�$�>�@

�.�9

����8

7

����

����

����

����

���

���

���

���

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

WemperaWure��&

resisWaQce��
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(iii) caOcuOaWe�WKe�poWeQWiaO�GiIIereQce�across�resisWor�8.

poWeQWiaO�GiIIereQce� �«««««««««««.�9�>�@

(b) 7Ke�WemperaWure�Grops�Irom����&�Wo����&.�

6WaWe�aQG�expOaiQ�wKaW�KappeQs�Wo

(i) WKe�curreQW�iQ�WKe�circuiW�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(ii) WKe�poWeQWiaO�GiIIereQce�across�resisWor�8�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(iii) WKe�poWeQWiaO�GiIIereQce�across�WKermisWor�7.

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

(c) :KeQ�WKe�circuiW�iQ�)iJ.���.��is�iQ�use��a�Iuse�is�coQQecWeG�Wo WKe�circuiW.

6WaWe�WKe�IuQcWioQ�oI�a�Iuse�aQG�GescriEe�Kow�iW�worNs.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................�>�@
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11 $Q�air�coQGiWioQer wiWK�a remoWe�coQWroOOer is�sKowQ�iQ�)iJ.���.�.

Fig. 11.1

7Ke�air�coQGiWioQer�is�iQsWaOOeG�aW�WKe�Wop�oI�WKe�waOO�Qear�WKe�ceiOiQJ�aQG�is�operaWeG�usiQJ�
WKe�remoWe coQWroOOer.

(a) 'escriEe�aQG�expOaiQ�wK\�WKe�air�coQGiWioQer�is�iQsWaOOeG�aW�WKe�Wop�oI�WKe�waOO.�

«««««««««««««««««««««««««««««««««««.««..�

«««««««««««««««««««««««««««««««««««.««..�

«««««««««««««««««««««««««««««««««««.««..�

««««««««««««««««««.««««««««««««««««««�>�@�

(b) 6WaWe� WKe�compoQeQW�oI� WKe�eOecWromaJQeWic�specWrum�useG�E\� WKe�remoWe�coQWroOOer�
Wo operaWe WKe�air�coQGiWioQer.

««««««««««««««««««.««««««««««««««««««�>�@

(c) 7Ke�air�coQGiWioQer�was�swiWcKeG�oQ�Ior���Kours�aQG�useG��.�N:K�oI�eOecWricaO�eQerJ\.�

(i) ,I�WKe�cosW�per�N:K is���.����caOcuOaWe�WKe�cosW�oI�usiQJ�WKe�air�coQGiWioQer.

cosW� ���«««««««««.�>�@

(ii) &aOcuOaWe�WKe�power�coQsumpWioQ�oI�WKe�air�coQGiWioQer.

power� �««««««««««..:�>�@
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��

(d) 7Ke�air�coQGiWioQer�is�coQQecWeG�Wo�WKe�maiQ�suppO\�E\�a�circuiW�EreaNer��as�sKowQ�iQ�
)iJ.���.�.

Fig. 11.2

:KeQ� a� IauOW GeYeOops�� WKe� circuiW� EreaNer� swiWcKes� oII� WKe� curreQW.� � 7Ke� circuiW�
EreaNer�wiWK�WKe�curreQW�swiWcKeG�oII�is�sKowQ�iQ�)iJ.���.�.�

Fig. 11.3

(i) 6WaWe�WKe�W\pe�oI�IauOW�WKaW�couOG�cause�WKe�circuiW�EreaNer�Wo�operaWe.

««««««««««««««««««.«««««««««««««...««�>�@

(ii) 'escriEe�Kow�WKe�circuiW�EreaNer�swiWcKes�oII�WKe�curreQW.

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

«««««««««««««««««««««««««««««««««««..�

««««««««««««««««««««««««««««««««««�>�@

End of Paper

piYoW

piYoW
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Explanations

No. Reasoning
� '

;Æ�=�Æ ;�is�oQe�compOeWe�osciOOaWioQ.
PerioG�is�Wime�Ior�oQe�compOeWe�osciOOaWioQ.�

� %
0aiQ�scaOe� ��.��cm��9erQier�scaOe� ��.��cm
2EserYeG�reaGiQJ� ��.��cm

� &
aW�P��WKe�moWorc\cOe�is�GeceOeraWiQJ acceOeraWiQJ�
aW�4��WKe�moWorc\cOe�Kas�coQsWaQW�acceOeraWioQ coQsWaQW�speeG
aW�5��WKe�moWorc\cOe�is�sOowiQJ�GowQ
aW�6��WKe�moWorc\cOe�Kas�coQsWaQW�speeG is�aW�resW

� '
:KeeO�roWaWes�cOocNwise.�7Kus�IricWioQ�acWs�aJaiQsW�WKe�moWioQ.

� $
0ass�remaiQs�uQcKaQJeG�oQ�WKe�EarWK�aQG�oQ�WKe�0ars.
:� �mJ� ����î��.�� ���1

� $
P� �)�$� ��������.����î���� �����Pa

� $
:orN�GoQe� �)�î�G� �����î��� ����-
7Kere�is�Qo�worN�GoQe�E\�WKe����1�Iorce�as�WKe�GisWaQce�WraYeOOeG is�perpeQGicuOar�Wo�
WKe�Iorce.
Power� �worN�GoQe���Wime� ���������� ���:

� '
6maOOesW�Ease�area�	�KiJK�ceQWre�oI�JraYiW\

� %
+eaWiQJ�aW�;��KoW�waWer�is�Oess�GeQse�aQG�remaiQs�aW�WKe�Wop. 1o�coQYecWioQ�curreQW.

�� &
0oOecuOes�caQQoW�expaQG�

�� '
I  ���7� ����.��� �.�+]
ݒ = ߣ݂ = 5 × 4 = ݏ/20ܿ݉

�� %
&KaracWerisWic�oI�imaJe�IormeG�E\�a�pOaQe�mirror�appO\

0aiQ�scaOe� ��.��cm��9erQier�scaOe� ��.��cm
2EserYeG�reaGiQJ� ��.��cm

� &
aW�P��WKe�moWorc\cOe�is�GeceOeraWiQJ acceOeraWiQJ�
aW�4��WKe�moWorc\cOe�Kas�coQsWaQW acceOeraWioQ coQsWaQW�spepepepepepeeGeGeGeGeGeG
aW�5��WKe�moWorc\cOe�is�sOowiQJ�GowQ
aW�6��WKe�moWorc\cOe�Kas�coQsWaQW�speeG is aW�resW

� '
:KeeO�roWaWes�cOocNwise.�7Kus�IricWioQ�acWs�aJaiQsW�WKe�moWioQ.

� $
0ass�remaiQs�uQcKaQJeG�oQ�WKe�EaE rWrWK�aQa G�oQ�WKee 00arara s.s
:� �mJ� ����î��.�� ���1

� $
P� �)�$� ��������.����î���� �������P�Paa

� $
:orN GoQe� �)�) îî GG  ������� îî ���   �����-
7Kere�is�Qo�woworN�GoQoQeee E\E\ WWKeKe ����1�Iorce�as�WKe�GisWaQce�WraYeOOeG is�perpeQGicuOar�Wo�
WKe�Iorce.e
Power�r  wowow rNrN GGoQoQee���� WiWimem � ���������� ���:

� '
6maOOesW�Easassee�area�	�KiJK�ceQWre�oI�JraYiW\

� %
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�� $
,maJe�IormeG�is�OarJer��iW�is�reaO�aQG�iQYerWeG�as�iW�caQ�Ee�proMecWeG�oQWo�a�screeQ.

�� &
*amma�ra\s��x�ra\s�aQG�89�ra\s�KaYe�KiJKer�IreTueQcies�aQG�sKorW�waYeOeQJWKs�
compareG�Wo�YisiEOe�OiJKW

�� '
6oIWer�souQG�proGuceG�Oower�ampOiWuGe

�� $
EOecWric�IieOG�IOow�Irom�posiWiYe�Wo�QeJaWiYe�

�� '
5aWio�oI�OeQJWK�aQG�area�is��

�� $
7KicNer�wire�Kas�Oower�resisWaQce�WKus�proGuciQJ�Oess�KeaW

�� &
8siQJ�riJKW�KaQG�Jrip ruOe

�� &
/iNe�poOes�repeOs�aQG�maJQeWic�IieOG�Jo�iQWo�WKe�6�poOe

7KicNer�wire�Kas�Oower�resisWaQce�WKus�proGuciQJ�Oess�KeaW
�� &

8siQJ riJKW�KaQG Jrip ruOe
�� &

/iNe poOes�repeOs�aQG�maJQeWic�IieOG Jo�iQWo�WKe�6�poOe
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Marking Scheme

No. Solutions Marks
�a 6caOe��cm����.�1 25��cm����1 25��cm����1

&orrecW�resuOWaQW�Iorce�wiWK�GouEOe�arrowKeaGs
)orces�OaEeOOeG��wiWK�arrowKeaG��aQG�correcW�aQJOe
5esuOWaQW�Iorce� ���.�cm�î��.�� ��.��1 ��.�1�Wo��.�1�
'irecWioQ�oI�resuOWaQW�Iorce� �����Irom��.�1�25�����Irom��.�1
�����

� marN

��marN
��marN
��marN
��marN

�E :eiJKW�oI�sWoQe� ��.��1��same�as��a� ��marN �$OOow�E&)�

�a 7Kere�wiOO�Ee�a�resuOWaQW�Iorce acWiQJ�Wo�WKe�riJKW�oQ�WKe�craWe. ��marN

�E :KeQ P  ��.�1��a  ��.��m�s�
)QeW  �ma
�.� � �.�� �m�î��.��
m� ��.�NJ

��marN��)QeW�
��marN��mass�

�c 7Ke� craWe� coQWiQues� Wo� moYe� IorwarG� aW� a� coQsWaQW� speeG. �
WraYeO�aW�]ero�acceOeraWioQ.�

P� is� eTuaO� aQG� opposiWe� Wo IricWioQaO� Iorce aQG� WKere� is� Qo�
resuOWaQW�Iorce acWiQJ�oQ�WKe�craWe.

��marN

��marN �eiWKer���

�a $�poiQW�wKere�WKe�wKoOe�weiJKW�oI�WKe�oEMecW�seems���appears�Wo�
acW.

��marN

�Ei ��marN

:eiJKW�is�acWiQJ�Wo�
WKe�OeIW�oI�WKe�piYoW

weiJKW

&orrecW�resuOWaQW�Iorce�wiWK�GouEOe�arrowKeaGs
)orces�OaEeOOeG��wiWK�arrowKeaG��aQG�correcW�aQJOe
5esuOWaQW�Iorce� ��.�cm�î��.�� ��.��1 ��.�1�Wo ��.�1�
'irecWioQ�oI�resuOWaQW�Iorce� �����Irom��.�1�25������Irom��.�1
�����

��maarNrN
��maarNrN
��marN
��marN

�E :eiJKW�oI�sWoQe� ��.��1��samee as �a�a � marN �$OOow�E&)�

�a 7Kere�wiOO�Ee�a resuOWaQW�Iorce acWiQJ WWoo WKWKe�e�ririJKJKWW oQ�WKe�craWe. ��marN

�E :KeQ P  ��.�1� a  ��.��m�s��
)QeW  �ma
�.� � �.�� �m î���.����
m� ��.�NJ

��marN��)QeW�
��marN��mass�

�c 7Ke� crraWa e�e� cocoQWQWiQiQueu s�s WoWo moYe� IorwarG� aW� a� coQsWaQW� speeG. �
WraYeO�aWaW ]]erero�o�accceceOeOeraraWioQ.�

P� is� eTuuaOaO aaQGQG� opposiWe� Wo IricWioQaO� Iorce aQG� WKere� is� Qo�
resuOWaQW�Iorcr e acWiQJ�oQ�WKe�craWe.

��marN

��marN �eiWKer���

�a $ poiQW wKere WKe wKoOe weiJKW oI WKe oEMecW seems � appears Wo � marN
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�Eii 7aNe�momeQW�aEouW�piYoW�
$QWicOocNwise�momeQW�� �&OocNwise�momeQW
�����î�G� ������î��
G� ��.��m

��marN
��marN

�c 6KiIW� WKe� sWoQe� Wo� WKe� eQG� oI� WKe� pOaQN Wo� iQcrease� WKe�
perpeQGicuOar�GisWaQce.�

25

5epOace� WKe� sWoQe� wiWK� a� OarJer� mass �� $GG� more� sWoQes Wo�
iQcrease�WKe�Iorce�appOieG�oQ�WKe�pOaQN.

7Ke�cOocNwise�momeQW�proGuceG�E\ WKe�weiJKW�oI�WKe�sWoQe�Irom�
WKe�piYoW�iQcreases.

��marN

��marN

�ai
� marN
�GiG�QoW�peQaOi]e�
Ior�missiQJ�
�.�m�s�

�aii 'isWaQce� �$rea�uQGer�JrapK
��� �ଵ

ଶ
�× �ݐ × 1.5

W� ���s��6KowQ�
��marN
��marN

�aiii ܽ = � ௩ି௨
௧
= � ଵ.ହି଴

ଵଷ
��

 ��.����m�s�
��marN

��marN

�Ei :orN�GoQe�aJaiQsW�IricWioQ� �I�î�G� �����î����
������������������������������������������������������ �������-

��marN
��marN

�Eii 7oWaO�eQerJ\�aW�sWarWiQJ�poiQW�� �7oWaO�eQerJ\�aW�$
*PE���KE� �*PE���KE���:'�aJaiQsW�IricWioQ
�����î��î��������ଵ

ଶ
× 2000 × 1.5ଶ��� ������î��î������KE��������

KE� ��������-

/+6��marN��
5+6���marN
��marN

speeG
m�s

Wime�s

�.�

7Ke�cOocNwise�momeQW�proGuceG�E\ WKe�weiJKW�oI�WKe�sWoQe�Irom�
WKe�piYoW�iQcreases.

��marN

�ai
�� maarNrN
�GiGG QQoWo ppeQeQaOa i]e�
Ior�mimissssiQiQJJ
�.�m�m�s�s��

�aii 'isWaQce� �$rea�uQGer�JrapK
��� �ଵ

ଶ
× ݐ × 1.5

W� ���s��6KowQ�
��marN
� marN

�aiii ܽ = ௩ି௨
௧
= ଵ.ହି଴

ଵଷ
�

 ��.����m�s�
��marN

��marN

�Ei :orN�GoQe�e�aJaiiQsQsWW IricWioQoQ� II îî GG   �����î����
������������������� ��� ��������� ��� ��������� � ���� �������-

��marN
��marN

�Eii 7oWaO�eQeQererJ\J\ aaW�W sWsWara WiiQJQJ ppoio QW�� �7oWaO�eQerJ\�aW�$
*PE��� KEKE  **PEPE �� KKE���:'�aJaiQsW�IricWioQ
�����î���î�î���� ��� �� ��ଵଵ

ଶ
× 2000 × 1.5ଶ �� ������î��î������KE��������

KE� ������������-

/+6��marN��
5+6���marN
��marN

speeG
m�s�

Wime�s�

�.�
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�a

�QoW�Wo�scaOe�

ParW��i����marN
ParW��ii���marN

�E ܿ = ଵି݊݅ݏ ൬
1

1.55൰ = 40.1͹͹ = 40.2ι ��marN�worNiQJ
��marN�aQswer

�c 7oWaO�iQWerQaO�reIOecWioQ�occurs.���WKe�OiJKW�ra\�wiOO�Ee�iQWerQaOO\�
reIOecWeG. ��reIOecW�EacN�iQWo�WKe�EOocN

��marN

�a 7Ke�QumEer�oI�compOeWe�waYes�osciOOaWioQ�iQ�oQe�secoQG. ��marN

�E �����+]�or���N+] ��marN

�c ݁ݒܽݓ�݄݁ݐ�ݕܾ�݈݈݀݁݁ݒܽݎݐ�݁ܿ݊ܽݐݏ݅݀ = ݀݁݁݌ݏ × ݁݉݅ݐ
������ ������������������������� ������������������������� �������= 1500 × 0.8 = 1200݉

ܾ݀݁ܽ݁ݏ�݋ݐ�݌݄݅ݏ�݉݋ݎ݂�݁ܿ݊ܽݐݏ݅݀ =
1200
2 = 600݉

������������������������������

��marN
��marN

�a ܳ = ݐܫ = 0.015 × 0.1
������ ��������= ܥ0.0015

��marN�worNiQJ
��marN�aQswer
��marN�uQiW

�E ܧ = ܸܳ = 3000 × 0.0015 = 4.5- ��marN�worNiQJ
��marN�aQswer

�a

��marN

�E ,Qcrease�WKe�curreQW�iQ�WKe�wire E\�iQcreasiQJ�WKe�emI�oI�WKe�
source
usiQJ�a�sWroQJer�maJQeW Wo ,Qcrease�WKe�sWreQJWK�oI�WKe�
maJQeWic�IieOG�

��marN

�marN

�c 5eYerse�WKe�GirecWioQ�oI�WKe�curreQW�IOow
6wop�WKe�poOes�oI�WKe�maJQeW�Wo�reYerse�WKe�maJQeWic�IieOG

��marN�Ior�aQ\
correcW�aQswer

OiJKW�ra\

$

%

�i��i

�i��r

�ii��c

Iorce

Iorce

�E ܿ = ଵି݊݅ݏ ൬
1

1.55൰ = 40.1͹͹ = 40.2ι ��mamarN�worNiQJ
�� mamarNrN�aQswer

�c 7oWaO�iQWerQaO�reIOecWioQ�occurs.���WKe�OiJKW�ra\�wiOO�Ee�iQWerQaOO\�
reIOecWeG. ��reIOecW�EacN�iQWo�WKe�EOocN

�� maarNrN

�a 7Ke�QumEer�oI�compOeWe�waYes�osciOOaWioQ�iQ�oQe�secoQGGGGGG.... ��mamarNrN

�E �����+]�or���N+] ��marNN

�c ݁ܿ݊ܽݐݏ݅݀ ݈݈݀݁݁ݒܽݎݐ ݕܾ ݄݁ݐ ݁ݒܽݓ = ݀݁݁݌ݏ × ݁݉݅ݐ
= 1500 × 0.8 = 1200݉

݁ܿ݊ܽݐݏ݅݀ ݉݋ݎ݂ ݌݄݅ݏ ݋ݐ ܾ݀݁ܽ݁ݏ =
1200
2 = 600݉

� � � � � � � � � � � � � � �

��maarNrN
��marN

�a ܳ = ݐܫ = 0.015 × 0.1
= ܥ0.0015

��marN�worNiQJ
��marN�aQswer
��marN�uQiW

�E ܧ = ܸܳ = 3000 × 0.0015 = 4.5-- ��marN�worNiQJ
��marN�aQswer

�a

��marN

Iorce

Iorcrcee
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�ai 7Ke�Ioam�Wraps�air�aQG�air�is�a�poor�coQGucWor�oI�WKermaO�eQerJ\. ��marN

�aii 7Kere� is� Qo� KeaW� WraQsIer� E\� coQGucWioQ� aQG� coQYecWioQ iQ�
Yacuum.

&oQGucWioQ� aQG� coQYecWioQ� reTuires� a� meGium� Ior� eQerJ\�
WraQsIer.�+oweYer��WKere�is�Qo�meGium�iQ�a�Yacuum.

��marN

��marN

�aiii 6iOYereG�surIaces�are�poor�emiWWers ��JooG�reIOecWor oI�WKermaO�
eQerJ\.�

7Ke� raWe� oI� KeaW� OosW� Irom� WKe� KoW� OiTuiG� Wo� WKe� surrouQGiQJ� E\�
raGiaWioQ is�smaOOer.� ��7Ke� WKermaO�eQerJ\� is� reIOecWeG�EacN� iQWo�
WKe�OiTuiG.

��marN

��marN

�Ei )ree]iQJ�poiQW�oI�waWer 25�meOWiQJ�poiQW�oI�ice ��marN

�Eii 0oOecuOes� are� pacNeG� reOaWiYeO\� cOose WoJeWKer� iQ� a� raQGom�
arraQJemeQW.

��marN

�Eiii 7Ke�soOiG�moOecuOes�YiEraWe�aEouW�WKeir�IixeG�posiWioQ�sOower. ��marN

�c 'uriQJ� eYaporaWioQ�� WKe�waWer�moOecuOes� aEsorE� KeaW� Irom� WKe�
sNiQ.
7Ke more� eQerJeWic� waWer� moOecuOes� OeaYe WKe� surIace� oI� WKe�
sNiQ�aQG�WKe aYeraJe NiQeWic�eQerJ\ oI�WKe�remaiQiQJ�moOecuOes�
Gecreases.�

��marN

��marN

��ai ���� ��marN

��aii 7oWaO�5� ��������� �����

ܫ =
ܸ
ܴ =

9.0
900 = ܣ0.010

��marN

��marN

��aiii ܸ = ܴܫ = 0.010 × 500 = 5.0ܸ ��marN

��Ei 7Ke�curreQW�iQ�WKe�circuiW�Gecreases��wKeQ�WemperaWure�
Gecreases��WKe�resisWaQce�oI�WKermisWor�7�iQcreases�causiQJ�WKe�
eIIecWiYe�resisWaQce�Wo�iQcrease�aQG�siQce�= ௏

ோ
��curreQW�

Gecreases�wKeQ�5�iQcreases.�

��marN

��marN

��Eii siQce�ܸ = ܴܫ �WKe�curreQW�Gecreases aQG�resisWaQce�oI�8�remaiQs�
WKe�same��WKe�p.G.�across�resisWor�8�Gecreases.�

��marN

��Eiii 6iQce�WKe�p.G.�across�7�aQG�8�is�eTuaO�Wo�WKe�emI����.�9��WKe�p.G.�
across�7�wiOO�iQcrease�wKeQ�WKe�p.G.�across�resisWor�8�
Gecreases.

��marN

��c $�Iuse�preYeQWs�excessiYe�curreQW aQG�KeQce�GamaJes Wo
appOiaQces. ��proWecW�appOiaQces�Irom�oYerKeaWiQJ

��marN

7Ke� raWe� oI� KeaW� OosW� Irom� WKe� KoW� OiTuiG� Wo� WKe� surrouQGiQJ� E\�
raGiaWioQ is�smaOOer.� ��7Ke� WKermaO�eQerJ\� is� reIOecWeG�EacN� iQWo�
WKe�OiTuiG.

�Ei )ree]iQJ�poiQW�oI�waWer 25�meOWiQJ�poiQW�oI�ice ������ mamamamaaarNrNrNrNrNrN

�Eii 0oOecuOes� are� pacNeG� reOaWiYeO\� cOose WoJeWKer� iQ� a� rarararararaQGQGQGQGQGQGomomomomomom�
arraQJemeQW.

��mamaaaaarNrNrNrNrNrN

�Eiii 7Ke soOiG�moOecuOes�YiEraWe�aEouW�WKeir�IixeG�posiiWiWiiiiiooooQoQoQoQoQoQoQQoQoQoQoQQoQoQQoQQoQoQoQoQQQoQQoQoQooQoQoQoQoQQQoQoooQoQoQQQQQoQQQQQoQQoQQoQoQQQoQoQQQoQQoQQooQoQoooQQooooQoooooooooooooo ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssOoOooOOOoOoOoOoOoOoOoOoOOoOoOoOoOooOoOoooOoOoOoOOooOooooOoOoOooOoOoOoOoOoOoOOoOoOoOOoOOOoOoOoOOooOOoOoOoOoooooooOoOooooOoooOoooooooooooooooooooOoooooooooooooooweweweweweweweweweweweweweweeweeeweweweweewewweweewewewewewewewewewewewewewewewewewewewewewewewewewewwweweweeeeeweweeweewewwweeweweewwwewewwewewewewwwweweweeeewwwewewweewewweweewwwwweewweweeewweweeeeeweewwweewweeewwweweeeweweeerrrrrrrrrrr.rrrrr.rr.rrrrrrr..rrrrrrr.r.rrrrr.rrrrrrrrr.rrrrrrrrrrrrrr.rrrrrrrrrrrrr.rr.rr...... ��marNNNNN

�c 'uriQJ� eYaporaWioQ�� WKe�waWer�moOecuOes� aEsorE KKKKKKKKKKKKKKKKKKKKKKKKeaeaeaeaeaeaeaeaeaeaaaaaaaaeeaeaaaaaaeaeaeaeaeaaaaaeeaaaaaeeaeaeaaaaeaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaWWWWWWWWWWWWWWWWWW�WWWWWWWWWWWWWWWWWWWW�WWWWWW�WWWWWWWWWWWWWWWWWWWWW�WWWWWWWWWWWWWWWWWWWW�W IrIrIIrIrIIIIIIIIIrIrIrIrIIIIIIIrIIIIIIrIIIIIIIIrIIIIIIIrIrIIIIIIIIIIIIrIrIIrIrIrIrIIrIIrIrIIrIrIroooooooomoooooooooooo � WKeKeKeKeKeKe�
sNiQ.
7Ke more� eQerJeWic� waWer� moOecuOes� OeaYe WKe� surIace� oI WKeKeKeKeKeKe�
sNiQ�aQG�WKe aYeraJe NiQeWic�eQerJ\ oI�WKe�remaiQiQJJ�moOecuOeseseseseses�
Gecreases.�

��maaaaaarNrNrNrNrNrN

��marN

��ai ���� ��marN

��aii 7oWaO�5� ��������� �����

ܫ =
ܸ
ܴ ==

99.00
9090000 = ܣ0.010

��marN

��marN

��aiii ܸ == ܴܴܫܫ == 00..010 0 × 500 = 5.0ܸ ��marN

��Ei 7Ke�currr eQeQW�W�iQQ WWKeKe�cirrcucuiWiW�GeG creases��wKeQ�WemperaWure�
Gecreaasesees�s� WWKeKeK resesisisWaWaQce�oI�WKermisWor�7�iQcreases�causiQJ WKe�
eIIecWiYe reresis sWsWaQaQce Wo�iQcrease aQG siQce�= ௏

ோ
��curreQW�

Gecreases�wKwKw eQ�5�iQcreases.�

��marN

��marN

��Eii siQce ܸ = ܴܫ �WKe curreQW Gecreases aQG resisWaQce oI 8 remaiQs � marN
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��

7Ke�Iuse�is�coQQecWeG�Wo�WKe�OiYe�wire�aQG�wKeQ�curreQW�exceeG�
iWs�raWiQJ� WKe�Iuse�Eecomes�KoW�aQG�meOWs.�7Kis�cuWs�oII�WKe�
curreQW�IOow�Irom�WKe�OiYe�wire�Wo�WKe�appOiaQce.�

��marN

��a &ooOer�air Irom�WKe�air�coQ�EeiQJ�GeQser�wiOO siQN� warmer�air�aW
WKe�EoWWom�EeiQJ�Oess�GeQse�wiOO�rise�
coQYecWioQ�curreQW�is�seWup�Wo�cooO�WKe�room eIIecWiYeO\.�

��marN

��marN

��E 7Ke�GaWa�is�WraQsmiWWeG�usiQJ�iQIrareG�raGiaWioQ. ��marN

��ci ݐݏ݋ܥ = ܹ݄݇ × ݐ݅݊ݑ�ݎ݁݌�ݐݏ݋ܿ
= 4 × 0.30 = ̈́1.20 ��marN

��cii ݎ݁ݓ݋݌ =
ܧ
ݐ =

4
8 = 0.5ܹ݇

= 500ܹ

��marN

��marN

��Gi 6KorW�circuiW���wKeQ�OarJe�curreQW�passes�WKrouJK ��marN

��Gii :KeQ� WKe� curreQW� is� OarJe� eQouJK� WKe sWreQJWK� oI� WKe�
eOecWromaJQeW� iQcreases� uQWiO� iW� is� sWroQJ� eQouJK� Wo aWWracW WKe
iroQ�armaWure.
7Kis� puOOs� WKe� iroQ� armaWure� awa\� Irom� WKe� spriQJ� aQG� reOease�
WKe�coQWacW.�
7Kis�causes�aQ�opeQ�circuiW�aQG�swiWcK�oII�WKe�curreQW.�

��marN

��marN

��marN

��cii ݎ݁ݓ݋݌ =
ܧ
ݐ =

4
8 = 0.5ܹ݇

= 500ܹ

��marN

������ marNrNrNrNrNrN

��Gi 6KorW�circuiW���wKeQ�OarJe�curreQW�passes�WKrouJK ������ mamamamamamarrrNrNr

��Gii :KeQ� WKe� curreQW� is� OarJe� eQouJK� WKe sWreQJWK ooooooI�I�I�III WKWKWKWKWKWKeeeeee�
eOecWromaJQeW� iQcreases uQWiO� iW� is� sWroQJ� eQouJK Wo aWaWaWaWWaWWrWrWrWrWrWrrWrWrWWrrrrrWrWrrWrrrWrrrrrrrrrrrrrrrrrrrrrrrrrrrrrWrrrrrrrrrrrrrracacacaaacacaaccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccWWWWWWWWWWWWWWWWWW WWWKWKWKWWWWWWWWWWWWWWWKWWWWWWKKWWWWWKKKWWWWKKWKWWWWWWWKWKWKKWWWWKKWWWWWWKKKWWWWWWWWWWWWWKeeeeeeeeeee
iroQ�armaWure.
7Kis� puOOs� WKe� iroQ� armaWure� awa\� Irom� WKe� sppririririririQQQJQJQJQJJJQJJJJJJJQJQJJJQJJJJJJJJJJJJJJJJJJJQJJJJJJJJQJQJJQJJJQJJQJJJJJQJJJJJJJJQQQQJQJJJJJJJJQQJQQQQQJJJJ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaQGQGQGQGQGQGQGQGQGQGQGGQGQGGQGQGGQGQGQQGQGQGGQGQGQGQGQGQGQGQGQGQGQGQGQGGQGQGQGQGQGGQGQGQGQGQGQGQQGGQGQGGQGGQGQGQQGQGQGQGQQGGQGGGGQGQGGQGGQGGQGQQQGQQQGQGQQQQQQQGQQQQQQQQQGQGQQQGQGG rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreOeeeeeeeeeOeOeOeOeOOOOeeOOOeOeOeOeOeeOeeOeeOeOeOeOeOeeeeOeOOeOeOeOeOeOeeOeOeOeeOeOeeeeOeOeeeeeOeOeeeeeeeeeeeeeeeeeeeeeOeeOOeOeeeeeeeeOeeeeeeeeeOeeOeeeeeeeeeOOOOeaeaeaeaaeaeaeaeaeaeaaaeaeaeaeaeaaeeaaeaaaeaaeaeaeaeaaaaeaeaeaeeaaeaeaeaeaeaeaeaaeeaeaeaaeaaeaeeaeaeaeaeaeaeaeaeaeaaeaeaeeaeaaeaaaaeaaeaeaeaeaaeaeeeeaaaaeeeeeaaaaeaaaaaeeeaaaaaaaaeaeaeeaaaseseseeeeseseeesssssssssssssss �
WKe�coQWacW.�
7Kis�causes�aQ�opeQ�circuiW�aQG�swiWcK�oII�WKe�curreQQQQQQQQWWWWWWWWWWWWWWWWWWWWWWWWWW.�

��mamamamamamarNrNrNrNrNrN

��mamaarNrNrNrNrNN

��maaaaaarNrNrNrNrNrN
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1ame &Oass 5eJisWer�1umEer

SECONDARY 4 EXPRESS / 5 NORMAL ACADEMIC
PRELIMINARY EXAMINATION 2018

SCIENCE (PHYSICS, CHEMISTRY)

P$PE5�� 0uOWipOe�&Koice�

:ednesday    0800 – 0900

5076/01

12 September 2018

1 hour 

Additional Materials: 0uOWipOe�&Koice�$Qswer�6KeeW�

READ THESE INSTRUCTIONS FIRST
:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG�or�Wape.
:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�WKe�$Qswer�6KeeW�iQ�WKe�spaces�proYiGeG�aQG�aW�WKe�
Wop�oI�WKis�paJe.�

7Kere� are� forty TuesWioQs� iQ� WKis� secWioQ.� $Qswer� aOO� TuesWioQs.� )or� eacK� TuesWioQ� WKere� are� Iour�
possiEOe�aQswers��A� B� C aQG D.
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�soft pencil oQ�WKe�separaWe�$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.
$�cop\�oI�WKe�'aWa�6KeeW�is�priQWeG�oQ�paJe���.
$�cop\�oI�WKe�PerioGic 7aEOe�is�priQWeG�oQ�paJe���.
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW�coQsisWs�oI�19 priQWeG�paJes iQcOuGiQJ�WKe�coYer�paJe.

[Turn over

Pasir Ris Secondary School
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1 7Ke�GiaJram sKows�a�YerQier�scaOe.

:KaW�is�WKe�reaGiQJ�oQ�WKe�YerQier�scaOe"

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

2 $�mooQ�roYer�oI�mass����NJ�oQ WKe�EarWK�is�WaNeQ�Wo�WKe�0ooQ Wo�coOOecW�GaWa.�7Ke�JraYiWaWioQaO�
IieOG�sWreQJWK�oQ�WKe�EarWK�is����1�NJ�aQG�oQ�WKe�0ooQ�is��.��1�NJ.

:KaW�are�WKe�mass�aQG�weiJKW�oI�WKe�mooQ�roYer oQ�WKe�0ooQ"������

mass���NJ weiJKW���1
A �� ��
B �� ���
C �� ��
D �� ���

3 7Kree�oEMecWs�are� cuW� Irom� WKe�same�sKeeW� oI�meWaO.�7Ke\�are�GiIIereQW� iQ� sKapes�EuW� WKe\�aOO�
KaYe�WKe�same�mass.

:KicK�oEMecW�Kas�WKe�JreaWesW�GeQsiW\"

A WKe�KexaJoQ B WKe�Wrape]oiG
C WKe�WriaQJOe D aOO�KaYe�WKe�same�GeQsiW\

Wrape]oiG WriaQJOeKexaJoQ
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PRSS_2018_S4E5N_PRELIM_SCI_5076_P13

4 $�measuriQJ�c\OiQGer�Kas�a�mass�oI�����J�wKeQ�empW\.�:KeQ����cm� oI�OiTuiG�is�aGGeG��WKe�WoWaO�
mass�oI�WKe�OiTuiG�aQG�WKe�measuriQJ�c\OiQGer�is�����J.�:KaW�is�WKe�GeQsiW\�oI�WKe�OiTuiG"

A �.�� J�cm� B �.�� J�cm� C �.�� J�cm� D �.�� J�cm�

5 $ K\GrauOic�s\sWem is�useG�Wo�OiIW�a�OoaG�oI����1.

:KeQ�pisWoQ�X is�pusKeG�GowQ��pressure�is�appOieG�oQ�WKe�OiTuiG.�7Ke�same�pressure�is�appOieG�
WKrouJKouW� WKe�eQWire� OiTuiG. :KaW� is WKe�miQimum�GowQwarG� Iorce� WKaW�QeeGs� Wo�Ee�appOieG aW�
pisWoQ�X Wo�OiIW�WKe ���1�OoaG�oQ�pisWoQ�Y"

A ��1 B ��1 C ���1 D �����1

6 9isiEOe� OiJKW�aQG� raGio�waYes are GiIIereQW� W\pes�oI�waYes.�+ow�ma\� WKese�waYes�Ee�correcWO\�
GescriEeG"

YisiEOe�OiJKW raGio�waYes
A OoQJiWuGiQaO OoQJiWuGiQaO
B OoQJiWuGiQaO WraQsYerse
C WraQsYerse OoQJiWuGiQaO
D WraQsYerse WraQsYerse

7 :KicK�eOecWromaJQeWic�waYe WraYeOs�aW�WKe�KiJKesW�speeG�WKrouJK�a�Yacuum"

A Jamma�ra\s
B microwaYes
C uOWraYioOeW�ra\s
D $OO�eOecWromaJQeWic�waYes WraYeO�aW�WKe�same�speeG�WKrouJK�a�Yacuum.

Iorce�oQ�
pisWoQ�X

OiTuiG

pisWoQ�Y
area����cm�

pisWoQ�X
area � cm�

���1
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8 )our�oEMecWs��P� Q� R aQG�S are�arraQJeG�iQ�a�OiQe�aQG�iQ�coQWacW�wiWK�eacK�oWKer�as�sKowQ.�7Ke�
arrows�sKow�WKe�GirecWioQs�iQ�wKicK�WKermaO�eQerJ\ WraYeOs�EeWweeQ�WKe�oEMecWs.

���������������������������������������������������P         Q         R         S 

:KicK�sWaWemeQW�aEouW�WKe�WemperaWures�oI�WKe�oEMecWs�is�correcW"

A P is�coOGer�WKaQ�Q aQG R.
B Q is�KoWWer�WKaQ�R EuW�coOGer�WKaQ P.
C R is�WKe�KoWWesW�oEMecW.
D S aQG R KaYe�WKe�same�WemperaWure.

9 $�soOiG� is�KeaWeG� Irom� room� WemperaWure.�7Ke�JrapK�sKows�Kow� iWs� WemperaWure�cKaQJes�wiWK�
Wime�as�iW�is�KeaWeG�coQsWaQWO\.

����

:KicK�secWioQ�oI�WKe�JrapK�wiOO�WKe�suEsWaQce�Ee�iQ�WKe�OiTuiG�sWaWe"

A PQ B QR C RS D ST

WemperaWure

room�WemperaWure

Wime

P

Q
R

S T

�
�
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10 0eJaQ�Graws�WKree�ra\s�oI�OiJKW�Irom�poiQW�P WKrouJK�a�coQYerJiQJ�OeQs.�EacK�poiQW�OaEeOOeG�F is�
WKe�priQcipaO�Iocus�oI�WKe�OeQs.

:KicK�oI WKe�ra\s�are�GrawQ�correcWO\"

A ra\�Y oQO\ B ra\�Z oQO\ C ra\s�X aQG Y D ra\s�X aQG Z

11 7Ke� GiaJram� sKows� a� Euo\� IOoaWiQJ� iQ� waWer� wiWK� a� weiJKW� aWWacKeG� so� WKaW� WKe� Euo\� IOoaWs�
upriJKW.

                                             

 

                               

                              

7raQsYerse�waYes�WraYeO�across�WKe�waWer�Irom�P Wo�Q.�:KicK�GiaJram�sKows�WKe�moYemeQW�oI�
WKe�Euo\ as�WKe�waYe�passes"

A B C DA

Euo\

waWer�surIaceP Q

weiJKW

P ra\�X

ra\�Yra\�Z

F F
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12 7Ke�GiaJrams�represeQW�WKe�waYes�proGuceG E\�Iour�sources�oI�souQG.�7Ke�scaOes�are�WKe�same�
Ior�aOO�WKe�GiaJrams.�:KicK�souQG�Kas�WKe�KiJKesW�IreTueQc\"�

A

B

C

D Wime

Wime

Wime

Wime
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13 7wo� asWroQauWs� are� assiJQeG� Wo� coQGucW� repair� worNs� oQ� a� GamaJeG� saWeOOiWe� iQ� space.��
$sWroQauW���uses�a�Kammer�Wo�NQocN�ouW�a�GeQW�oQ�WKe�saWeOOiWe.�$sWroQauW���is�QearE\.�

&ompareG�wiWK�WKe�souQG�KearG�iI�WKe\�are�worNiQJ�oQ�WKe�EarWK��wKaW�Goes�asWroQauW���Kear"

A a�TuieWer�souQG
B a�OouGer�souQG
C a�souQG�oI�WKe�same�OouGQess
D Qo�souQG�aW�aOO

14 7wo�Yer\�OiJKW��cKarJeG�EaOOs�P aQG Q are�KuQJ��oQe�aEoYe�WKe�oWKer��Irom�Q\OoQ�WKreaGs.�:KeQ�
a�QeJaWiYeO\�cKarJeG�pOasWic�sKeeW�is�pOaceG�aOoQJsiGe�WKem��P is�repeOOeG�aQG�Q is�aWWracWeG.

:KaW�are�WKe�oriJiQaO�cKarJes�oQ�P aQG�Q"

cKarJe�oQ�P cKarJe�oQ�Q
A QeJaWiYe QeJaWiYe
B QeJaWiYe posiWiYe
C posiWiYe QeJaWiYe
D posiWiYe posiWiYe

asWroQauW�� asWroQauW��
Kammer
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15 7Ke�GiaJram�sKows�WKe�eOecWric�IieOG�paWWerQ�EeWweeQ�Wwo�isoOaWeG�poiQW�cKarJes.�

:KicK�Wwo�poiQW�cKarJes�proGuce�WKis�paWWerQ"

16 7Ke�reaGiQJ�oI�WKe�ammeWer�iQ�WKe�circuiW�is��.��$.�:KeQ�a�secoQG�ammeWer�is�coQQecWeG�Wo�WKe�
circuiW��iW�aOso�reaGs��.��$.�

$W�wKicK�poiQW��A� B� C or�D is�WKe�secoQG�ammeWer�coQQecWeG"

A B

C D

� �

� � � �

� �

B C
D

A
�.��$
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17 )our� sWuGeQWs��A� B� C aQG D�� are� asNeG� Wo� Graw�a� circuiW� sKowiQJ� WKree� Oamps� coQQecWeG iQ�
paraOOeO.�7Ke�circuiW�aOso�reTuires�a�swiWcK�WKaW�coQWroOs�aOO�WKree�Oamps.�

:KicK�sWuGeQW�Kas�GrawQ�WKe�circuiW�correcWO\"

18 2Qe�eQG�oI�a�roG�picNs�up�WKe�1�poOe�oI�a�Ear�maJQeW�wKeQ�iQ�posiWioQ��.�7Ke�same�eQG�oI�WKe�
roG� is� WKeQ� ErouJKW� Wo� posiWioQ� �.� 7Ke� roG� picNs� up� WKe� 6�poOe� oI� WKe� Ear� maJQeW� wKeQ� iQ��
posiWioQ��.

������������������
:KicK�maWeriaO�is�WKe�roG�maGe�Irom�aQG�wKaW�is�WKe�poOe�aW�eQG�P oI�WKe�roG�wKeQ�iQ�posiWioQ��"

maWeriaO poOe�aW�P
A iroQ 1 � poOe
B iroQ 6 � poOe
C sWeeO 1 � poOe
D sWeeO 6 � poOe

A B C D

posiWioQ�� posiWioQ��

roG roG

maJQeW maJQeW

EeQcK

P

N

N

S

S

� �
�� ��

�
�

�

�

�

�
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19 $�curreQW�carr\iQJ�wire�passes�EeWweeQ�WKe�poOes�oI�a�Korse�sKoe�maJQeW�causiQJ�a�Iorce�Wo�acW�
oQ WKe�wire.

7Kree�oWKer�arraQJemeQWs��P� Q aQG�R��oI�WKe�wire�aQG�maJQeW�are�seW�up�as�sKowQ.

:KicK�arraQJemeQW�s��wiOO�proGuce�a�Iorce�iQ�WKe�same�GirecWioQ�as�WKe�oriJiQaO�arraQJemeQW"

A P oQO\ B R oQO\
C P aQG Q oQO\ D P, Q aQG R

20 7Ke�GiaJram�sKows�a�Eeam�oI eOecWroQs eQWeriQJ�a�maJQeWic�IieOG.�

:KaW�is�WKe�eIIecW�oI�WKe�maJQeWic�IieOG�oQ�WKe�Eeam�oI�eOecWroQs"

A 7Ke\�are�GeIOecWeG�iQWo�WKe�pOaQe�oI�WKe�GiaJram.
B 7Ke\�are�GeIOecWeG�ouW�oI�WKe�pOaQe�oI�WKe�GiaJram.
C 7Ke\�are�GeIOecWeG�WowarGs�WKe�EoWWom�oI�WKe�GiaJram.
D 7Ke\�are�GeIOecWeG�WowarGs�WKe�Wop�oI�WKe�GiaJram.

P Q R

; ; ; ; ;

; ; ; ; ;

; ; ; ; ;

; ; ; ; ;

maJQeWic�IieOG�JoiQJ�iQWo�
WKe�pOaQe�oI�WKe�GiaJram

Eeam�oI�
eOecWroQs

wire

curreQW

maJQeW

maJQeW�WurQeG�arouQG curreQW�GirecWioQ�reYerseG curreQW�GirecWioQ�reYerseG�
aQG�maJQeW�WurQeG�arouQG
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Pasir Ris Secondary School 

Name 
 

Class Register Number 

SECONDARY 4 EXPRESS / 5 NORMAL ACADEMIC
PRELIMINARY EXAMINATION 2018

SCIENCE (PHYSICS, CHEMISTRY)

Paper���PK\sics

Tuesday    0800 – 0915

5076/02

11 September 2018

1 hour 15 minutes 

$GGiWioQaO�0aWeriaOs� 1iO 

READ THESE INSTRUCTIONS FIRST  

:riWe�\our�Qame��cOass�aQG�reJisWer�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
<ou�ma\�use�a peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.�
:riWe�iQ�GarN�EOue�or�EOacN�peQ.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG�or�Wape.

7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

<ou�ma\�Oose�marNs�iI�\ou�Go�QoW�sKow�\our�worNiQJ�or�iI�\ou�Go�QoW�use�appropriaWe�uQiWs.

Section A >���marNs@
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

Section B >���marNs@
$Qswer�aQ\�two TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�
paper.

7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�EracNeWs�>�@�aW�WKe�eQG�oI�
eacK�TuesWioQ�or�parW�TuesWioQ.
7Ke�WoWaO�marN�Ior�WKis�paper�is���.

 

For Examiner’s Use 

Section A

Section B

4Q��

4Q��

7oWaO ��������������65

7Kis�GocumeQW�coQsisWs�oI�15 priQWeG�paJes��iQcOuGiQJ�WKe coYer�paJe.

�����������������������������������������������������������������������������������[Turn over
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Section A (45 marks)
$Qswer�all TuesWioQs.�:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG.

1 Para�saiOiQJ� is� a� Oeisure� sporW� wKere� a� persoQ� is� aWWacKeG� Wo� a� paracKuWe� aQG� WoweG�
oYer� WKe� sea� E\� a� Wow�rope.� 7Ke� Wow�rope� is� aWWacKeG� Wo� a� moWor�EoaW� as� sKowQ� iQ�
)iJ. �.�.
�������������������

��������������������
)iJ. �.�� sKows� WKe� GirecWioQs� oI� WKe� Iorces� acWiQJ� oQ� a� persoQ� wKo� Kas� a� weiJKW�� :���
oI� ���� 1.� 7Ke� WeQsioQ� T iQ� WKe� Wow�rope� is� ���� 1� aQG� D is� WKe� GraJ� Iorce.� 7Ke��
persoQ�is�EeiQJ�WoweG�Kori]oQWaOO\�aW�a�coQsWaQW�speeG�oI��.��ms��.

(a) 8siQJ�a�YecWor�GiaJram�aQG�a�scaOe�oI��.��cm� Wo� represeQW�����1��GeWermiQe� WKe�
maJQiWuGe�aQG�GirecWioQ�oI�WKe�resuOWaQW�Iorce�oI�T aQG :. >�@

maJQiWuGe��………………………………..

GirecWioQ��………………………………..

(b) 6WaWe�WKe�maJQiWuGe�oI�WKe�GraJ�Iorce�D. >�@

maJQiWuGe�oI�WKe�GraJ�Iorce�D : ………………………………….

��q

D

T

Fig. 1.2Fig. 1.1

��q

:
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2 )iJ.��.��sKows Wwo horizontal Iorces�acWiQJ�oQ�a�c\cOisW aQG�Kis�Eic\cOe as�Ke�moYes�IorwarG.

Fig. 2.1

7Ke�c\cOisW�proGuces�a�GriYiQJ�Iorce�WKaW�acWs�oQ�WKe�EacN�wKeeO.��<ou�ma\�iJQore�aQ\�IricWioQaO�
Iorce�acWiQJ�oQ�WKe�IroQW�wKeeO.�

(a) 7Ke�c\cOisW acceOeraWes�uQWiO�a�coQsWaQW�speeG�is�reacKeG.�6WaWe Kow�WKe�si]e�oI�WKe�
air�resisWaQce�cKaQJes��iI�aQ\� wKeQ�WKe�c\cOisW�is�acceOeraWiQJ. >�@

…………………………………………………………………………………………………

(b) &ompare�WKe�si]es�oI�WKe�Wwo�Kori]oQWaO�Iorces�acWiQJ�oQ�WKe�c\cOisW�aQG�Kis�Eic\cOe�
wKeQ�Ke is�moYiQJ�aW�a coQsWaQW�speeG. >�@

…………………………………………………………………………………………………

(c) 7Ke�WoWaO�mass�oI�WKe�c\cOisW�aQG�Kis�Eic\cOe�is����NJ.�:KeQ�WKe�speeG�oI�WKe�Eic\cOe�
is��.��ms����WKe�GriYiQJ�Iorce�is����1�aQG�air�resisWaQce�is����1.�&aOcuOaWe�WKe�WoWaO�
NiQeWic�eQerJ\�oI�WKe�c\cOisW�aQG�Kis�Eic\cOe aW�WKis�speeG. >�@

(d) 2Q�)iJ.��.���Graw�aQG�OaEeO�WKree vertical Iorces�acWiQJ�oQ�WKe�Eic\cOe. >�@
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3 )iJ.��.� sKows�a�WracWor.�7Ke�EucNeW�iQ�IroQW�oI�WKe�WracWor�is�useG�Wo�pusK�WKe�IeQce�posW�iQWo�WKe�
JrouQG.�7Ke�EucNeW�pusKes�WKe�IeQce�posW�GowQ�wiWK�a�Iorce�oI������1.�7Ke�area�oI�WKe�posW�iQ�
coQWacW�wiWK�WKe�JrouQG�is�����cm�.
�������������������

������������������������
Fig. 3.1

(a) &aOcuOaWe�WKe�pressure�WKaW�WKe�IeQce�posW�exerWs�oQ�WKe�JrouQG. >�@

(b) $�Iarmer�cuWs�WKe�EoWWom�oI�WKe�posW�Wo�maNe�iW�more�poiQWeG.�+e WKeQ�uses�WKe�same�
Iorce�Wo�pusK�WKe�posW�iQWo�WKe�JrouQG.

ExpOaiQ�wK\�Ke�maNes�WKe�posW�more�poiQWeG. >�@

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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4 )iJ.��.��sKows�a�maraWKoQ�ruQQer�sweaWiQJ�proIuseO\�GuriQJ�a�race.�

Fig. 4.1

$W�WKe�eQG�oI�WKe�race��eYaporaWioQ�aQG�coQYecWioQ�KeOp�Wo�cooO�WKe�ruQQer.

(a) (i) 'escriEe Kow�eYaporaWioQ� KeOps� WKe� ruQQer� Wo� cooO� GowQ.�8se� iGeas� aEouW�
moOecuOes�iQ�\our�aQswer. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) ExpOaiQ�Kow�coQYecWioQ�curreQWs�are�seW�up�arouQG�WKe�ruQQer�aW�WKe�eQG�oI�WKe�
race. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) )iJ.��.��sKows�WKe�ruQQer�weariQJ�a�sKiQ\�IoiO�EOaQNeW�Wo�sWop�Kim�Irom�cooOiQJ�GowQ�
Woo�TuicNO\.�

Fig. 4.2

ExpOaiQ�Kow�WKe�sKiQ\�IoiO�EOaQNeW�is�aEOe�Wo�sWop�Kim�Irom�cooOiQJ�GowQ�Woo�TuicNO\. >�@

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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5 )iJ.��.��sKows�a�ra\�oI�OiJKW�Irom�WKe Wip�oI�WKe IOame�oI a�EurQiQJ�caQGOe�iQciGeQW�oQ a�mirror.

������������

Fig. 5.1

(a) 2Q�)iJ.��.���marN�ouW�WKe�posiWioQ�oI�WKe�imaJe�oI�WKe�Wip�oI�WKe�IOame.�/aEeO�WKe�imaJe�
,. >�@

(b) &ompOeWe�WKe�ra\�GiaJram�Wo�sKow�Kow�WKe�e\e�sees�WKe�imaJe�oI�WKe�Wip oI�WKe�IOame. >�@

(c) 7Ke�imaJe�oI�WKe�caQGOe�proGuceG�E\�WKe�mirror�is�a�virtual image.�ExpOaiQ�wKaW�is�
meaQW�E\�virtual image. >�@

…………………………………………………………………………………………………

6 )iJ.��.��sKows�a�ra\�oI�OiJKW�PQR passiQJ�aOoQJ�a�simpOe�opWicaO�IiEre�Wo�iWs�eQG�aW�R.

�����������������������

����������
Fig. 6.1
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(a) (i) ExpOaiQ�wK\�WKe�ra\�PQ Goes�QoW�OeaYe�WKe�opWicaO�IiEre�aW�Q. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) ExpOaiQ�wKaW�causes WKe�ra\�QR Wo�cKaQJe GirecWioQ�aW�R. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b)  7Ke�reIracWiYe�iQGex�oI�JOass�is��.�.�&aOcuOaWe�WKe�aQJOe��x��as�sKowQ�iQ�)iJ. �.�.� >�@

7 )iJ.��.��aQG�)iJ.��.��sKow a�WKumEpriQW�aQG�iWs�YirWuaO�imaJe as seeQ�WKrouJK�a�coQYerJiQJ�
OeQs�respecWiYeO\.�

                       

Fig. 7.1 Fig. 7.2
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2Q�)iJ.��.���sNeWcK�a�ra\�GiaJram�Wo�sKow�Kow�WKe�imaJe�iQ�)iJ.��.��is�IormeG�E\�WKe�OeQs.
<ou�ma\�use�aQ�arrow�Wo�represeQW�WKe�WKumEpriQW. >�@

8 )iJ.��.��sKows�aQ�eOecWric�NeWWOe�coQQecWeG�Wo�a�����9�maiQs�suppO\�E\�a�IOexiEOe�caEOe.�7Ke�NeWWOe�
Kas�a�power�raWiQJ�oI������:.

�����������������������������������

)iJ.��.� sKows�WKe�maximum�curreQW�WKaW�ma\�Ee�carrieG�saIeO\�E\�wires�oI�Yarious�GiameWers.

wire�GiameWer���mm maximum�curreQW ��$
�.�� �
�.�� �
�.�� ��
�.�� ��
�.�� ��

(a) 6Kow�WKaW�WKe�curreQW�iQ�WKe�caEOe�wKeQ�WKe�NeWWOe�is�iQ�use�is���.��$.�6WaWe�cOearO\�
aQ\�eTuaWioQ�WKaW�\ou�use. >�@

Fig. 8.1

Fig. 8.2

IOexiEOe�caEOe

x
F

x
F

x
2F

x
2F

OeQs

Fig. 7.3
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(b) (i) )rom�)iJ. �.���seOecW�WKe�smaOOesW�GiameWer�oI�wire�WKaW�caQ�Ee�saIeO\�useG�Ior�
WKis�NeWWOe. >�@

………………………………………………………………………………………….

(ii) ExpOaiQ�wK\�iW�is�GaQJerous�Wo�use�a�wire�WKiQQer�WKaQ�WKaW�iQ�(b)(i). >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

(c) 'escriEe�oQe�IauOW�WKaW�ma\�occur�iQ�WKe�IOexiEOe�caEOe�WKaW�wiOO�cause�WKe�Iuse�iQ�WKe�
pOuJ�Wo�meOW.

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

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

>�@

9 )iJ.��.��sKows�aQ�eOecWromaJQeWic�reOa\�EeiQJ�useG�Wo�operaWe�aQ�eOecWric�moWor.

�����������

(a) %eOow�are�seQWeQces�WKaW�GescriEe�sWaJes�oI�WKe�process�E\�wKicK�WKe�circuiW�worNs.

A 7Ke�armaWure�piYoWs�aQG�WKe�coQWacWs�cOose.
B 7Ke�reOa\�core�is�maJQeWiseG.
C 7Ke�swiWcK�is�cOoseG�aQG�WKe�curreQW�IOows�WKrouJK�WKe�soOeQoiG.
D $�curreQW�IOows�WKrouJK�WKe�moWor��maNiQJ�iW�worN.
E 7Ke�core�aWWracWs�WKe�Wop�parW�oI�WKe�armaWure.

PuW� WKe� seQWeQces� so� WKaW� WKe� sWaJes� are� iQ� WKe� correcW� orGer E\ IiOOiQJ iQ� WKe�
appropriaWe�OeWWers iQ�WKe�Eoxes�EeOow.�2Qe�Eox�Kas�EeeQ�IiOOeG�iQ�as�aQ�exampOe.

����������������������������������������������������������������������������������������������������������������������������������������
>�@

Fig. 9.1

soOeQoiG

C

Q
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(b) :KaW�is�WKe�poOariW\�oI�WKe�reOa\�core�aW�poiQW�Q wKeQ�iW�is�maJQeWiseG" >�@

poOariW\�aW�poiQW�Q : ………………………….

(c) 7Ke�soOeQoiG�iQ�)iJ. �.��creaWes�a�maJQeWic�IieOG�as�sKowQ�iQ�)iJ.��.�.

:KaW�is�WKe�eIIecW�oQ�WKe�sWreQJWK�aQG�GirecWioQ�oI�WKe�maJQeWic�IieOG�aW�poiQW�P iI�a�
OarJer�curreQW�is�passeG�WKrouJK�WKe�soOeQoiG�iQ�WKe�opposiWe�GirecWioQ" >�@

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Fig. 9.2

P
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Section B (20 marks)

$Qswer�aQ\�two TuesWioQs.�:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG.

10 )iJ.���.��sKows�WKe�YariaWioQ�wiWK�Wime�oI�WKe�speeG�oI�a�car�as�iW�WraYeOs aOoQJ�a�OeYeO�roaG.�7Ke�
car�EraNes�wKeQ�Wime�W� ����s��aQG�comes�Wo�resW�wKeQ W� ����s.
���������������������������������������������������������������������������������������������������������

7Ke�car Kas�a�mass�oI�����NJ�aQG�WKe�IorwarG�GriYiQJ�Iorce�oQ�WKe�wKeeOs�is������1.

(a) )or�WKe�IirsW����s�oI�WKe�moWioQ�sKowQ�iQ�)iJ.���.���caOcuOaWe

(i) WKe�GisWaQce�WraYeOOeG� >�@

(ii) WKe�worN�GoQe�E\�WKe�GriYiQJ�Iorce� >�@

(iii) WKe�power�suppOieG�E\�WKe�GriYiQJ�Iorce. >�@

Wime��W � s

speeG � ms��

�� ��

�� ��

�� ��

��
� � �� �� �� ��

Fig. 10.1
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(b) 'uriQJ� EraNiQJ�� WKe� speeG� oI� WKe� car� Gecreases� uQiIormO\.� 7Ke� eQJiQe� Qo� OoQJer�
proYiGes�a�GriYiQJ�Iorce.

(i) &aOcuOaWe�WKe�GeceOeraWioQ�oI�WKe�car�EeWweeQ�W� ����s�aQG�W� ����s. >�@

(ii) &aOcuOaWe�WKe�WoWaO�EraNiQJ�Iorce�acWiQJ�oQ�WKe�car�GuriQJ�WKis�perioG. >�@

(iii) ExpOaiQ�wK\�WKe�power�GissipaWeG�iQ�WKe�EraNes�Wo�sOow�GowQ�WKe�car�is�JreaWer�
aW�WKe�EeJiQQiQJ�oI�WKe�EraNiQJ�perioG�WKaQ�aW�WKe�eQG.�

………………………………………………………………………………..…………

………………………………………………………………………………..…………

…………………………………………………………………………………………..

>�@

11 (a) )iJ.���.��sKows�aQ�oEMecW�oI�weiJKW��.��1�WiOWeG�aEouW�poiQW�P E\�a�Iorce�F.�7Ke�poiQW�
G is�WKe�ceQWre oI�JraYiW\�oI�WKe�oEMecW.

(i) ExpOaiQ�wKaW�is�meaQW�E\�centre of gravity. >�@

…………………………………………………………………………………..

…………………………………………………………………………………..

F

x G

P

Fig. 11.1

�.��1

Ease
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(ii) 'escriEe�aQG�expOaiQ�wKaW�wiOO�KappeQ�Wo�WKe�oEMecW�wKeQ�Iorce�F is�remoYeG. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) 7Ke�oEMecW is� WKeQ�pOaceG oQ�a�uQiIorm�Eeam as�sKowQ� iQ�)iJ. ��.�.�7Ke�Eeam�is�
piYoWeG�aW�iWs�ceQWre�aQG�EaOaQceG�E\�a��.��1�OoaG�suspeQGeG�Irom�a�sWriQJ.

    
Fig. 11.2

(i) 6WaWe�WKe�principle of moments. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) 2Q�)iJ.���.���iQGicaWe aQG�OaEeO WKe�ceQWre�oI�JraYiW\� Q� oI�WKe�Eeam. >�@

(iii) ExpOaiQ�iI WKe�weiJKW�oI�WKe�Eeam�proGuce�aQ\�momeQW aEouW�WKe�piYoW. >�@

………………………………………………………………………………………….

………………………………………………………………………………………….

(iv) &aOcuOaWe�WKe�GisWaQce�x. >�@

oEMecW
��.��1�
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(iv) 7Ke�piYoW�is�sKiIWeG�Wo�WKe�eGJe�oI�WKe�WaEOe.�:iWKouW�cKaQJiQJ�WKe weiJKW�oI�WKe�
oEMecW�aQG�WKe�OoaG��suJJesW�oQe possiEOe�wa\�Wo�EaOaQce�WKe�Eeam aJaiQ.

………………………………………………………………………………..…………

………………………………………………………………………………..…………

>�@

12 )iJ.���.��sKows�a�YariaEOe�resisWor�R coQQecWeG�Wo�a OiJKW�EuOE�Q aQG�a����9�EaWWer\�oI�QeJOiJiEOe�
resisWaQce.�5esisWor�R is�aGMusWeG�uQWiO�WKe�YoOWmeWer�reaGiQJ�is��.��9�aQG�WKe�ammeWer�reaGiQJ�
is��.��$.�

Fig. 12.1

(a) &aOcuOaWe�

(i)������WKe�resisWaQce�oI�OiJKW�EuOE�Q� >�@

(ii)�����WKe�resisWaQce�oI�YariaEOe�resisWor�R. >�@

(b) 7Ke�resisWaQce�oI�WKe�YariaEOe�resisWor�R is�Qow�iQcreaseG�Wo��� Ω. Assuming that 
WKe� resisWaQce� oI� OiJKW� EuOE� Q remaiQs� uQcKaQJeG�� sWaWe� aQG� expOaiQ� wKaW�
KappeQs�Wo�WKe�EriJKWQess�oI�OiJKW�EuOE Q. >�@

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

OiJKW�EuOE�
Q

246



PRSS_2018_S4E5N_PRELIM_SCI(PHY)_5076_P2

��

(c) /iJKW�EuOE�Q is�WKeQ useG�iQ�a�GiIIereQW�circuiW.�,W�is coQQecWeG�Wo���oWKer�OiJKW�EuOEs�A
aQG B as�sKowQ�iQ�)iJ.���.�.

Fig. 12.2

(i) &aOcuOaWe�WKe�eIIecWiYe�resisWaQce�EeWweeQ�X aQG�Y wKeQ 6� aQG�6� are�cOoseG. >�@

(ii) 6uJJesW�wKicK�OiJKW EuOE�s��wiOO�OiJKW�up�wKeQ�swiWcKes 6��6�� aQG 6�are cOoseG.�
ExpOaiQ�\our�aQswer.�

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

>�@

E1'�2)�P$PE5

6�

X Y
6�

Q

B

�.� ΩA

6� 6�
��.��Ω
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Sec 4E5N SCIENCE (PHYSICS) 5076/2
PRELIMINARY EXAMINATION 2018

Suggested Answers

Paper�� �0uOWipOe�&Koice�4uesWioQs�

4Q $Qs 4Q $Qs
� B �� D
� A �� D
� D �� D
� A �� B
� B �� B
� D �� D
� D �� D
� B �� A
� C �� B
�� C �� C

SECTION A [45 marks]
1 (a) compoQeQW�YecWors�correcWO\�GrawQ�accorGiQJ�Wo�scaOe�wiWK�correcW�GirecWioQ�aQG

aQJOe

resuOWaQW�GrawQ�correcWO\�wiWK�correcW�GirecWioQ�����

resuOWaQW�Iorce� ����� 1��$ccepW�2160 N ≤ F ≤ 22401�

GirecWioQ� ���q Irom�7�������1� or���q Irom�:������1� ���q

>�@

ecI�>�@

>�@

>�@

(b) 'raJ�Iorce� �resuOWaQW�Iorce ecI�>�@

2 (a)
(b)

$ir�resisWaQce�iQcreases.

$ir�resisWaQce�is�eTuaO Wo�WKe�GriYiQJ�Iorce.

>�@

>�@

(c) KiQeWic�eQerJ\� �ò�mY�

 �ò�x����x���

 ����-

>�@

>�@

��q

:� ���� 1��q

���� 1

7� ����� 1

:� ���� 1��q

���� 1

7� ����� 1

7� ����� 1

��q:� ���� 1

��q

���q

1 (a) compoQeQW�YecWors�correcWO\�GrawQ�accorGiQJ�Wo�scaOe�wiWK�correcW�GirecWioQ aQG
aQJOe

resuOWaQW�GrawQ�correcWO\�wiWK�correcW�GirecWioQ�����

resuOWaQW�Iorce� ����� 1��$ccepW�2160 N ≤ F ≤ 22401�

GirecWioQ� ���q Irom�7�������1� or���q Irom�:����� 1������� ����������� ����qq

>�

ec

>�

>�

(b) 'raJ�Iorce   �resuOWaWaQWQW��IoIorcrcee ec

2 (a)
(b)

$ir�reesisWsWaQaQcece�iQiQcrreaeaseses.

$ir�reresis sWsWaQaQcee�is�s eTeTuaO Wo�WKe�GriYiQJ�Iorce.

>�

>�

(c) KiQeWic�eQeQerJ\� �ò�mY�

 �ò�x��� x �� >�

��q

:� ���� 1:��qq

���� 1

7� ����� 1

:� ���� 1:���qq

�������� 11

7� ����� 1

7�7  ����� 1

���q:�:�  ��� �� 11

����� qq

���q
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(d)

3 (a) Pressure� �)�$
 �����������
 ���1��cm����or�������NPa

>�@
>�@

(b) 7Kis�is�Wo�reGuce�WKe�area�oI�coQWacW oI�WKe�posW�wiWK�WKe�JrouQG.
Pressure�is�Qow�JreaWer
Wo�eQaEOe�WKe�posW�Wo�Ee�pusKeG�more�easiO\ iQWo�WKe�JrouQG.

>���@
>�@
>���@

4 (a) (i) 7Ke�waWer�moOecuOes� iQ� WKe� perspiraWioQ� aEsorE WKermaO� eQerJ\� Irom� WKe�
EoG\ Wo�eYaporaWe.�

>�@

(ii) 7Ke�air�moOecuOes�surrouQGiQJ�WKe�ruQQer�JeW�KeaWeG�up�E\�coQGucWioQ.
7Ke�KeaWeG�air�expaQGs��Eecome�Oess�GeQse�aQG WKeQ�rises.
7Ke�cooOer�air��EeiQJ�more�GeQse��siQNs �Wo�repOace�WKe�KeaWeG�air�.
7Ke�cooOer�air�is�WKeQ�KeaWeG�aQG�WKe�process�repeaWs.
&oQYecWioQ�curreQWs�are�seW�up.

>���@
>���@
>���@
>���@

(b) 6KiQ\�surIace�is�a�JooG�reIOecWor��poor�emiWWer oI�iQIrareG�raGiaWioQ.
+eaW�Ooss Irom�WKe�EoG\�Wo�WKe�surrouQGiQJs�is�miQimi]eG.

>�@
>�@

5 (a)

�i� QormaO�coQWacW�Iorce�Irom�roaG�oQ�Eic\cOe
�ii� QormaO�coQWacW�Iorce�Irom�roaG�oQ�Eic\cOe
�iii� QormaO�coQWacW�Iorce�Irom�c\cOisW oQ�Eic\cOe�seaW
�iY� weiJKW�oI�Eic\cOe
�Y� QormaO�coQWacW�Iorce�Irom�c\cOisW oQ�Eic\cOe�peGaO

�i�

x , >�@
� ,�correcWO\�marNeG�ouW�wiWK

oEMecW�GisWaQce� �imaJe�GisWaQce
� OiQe�MoiQiQJ�,�aQG�Wip�oI�caQGOe�is

perpeQGicuOar�Wo�mirror

correcW�GirecWioQ oI�arrow�
oQ�EoWK�ra\s������>�@

GoWWeG�OiQe�EeKiQG�mirror Irom�
poiQW�oI�iQciGeQce���������������>�@

>�@ ����Ior�aQ\�� YerWicaO
Iorces�correcWO\���
GrawQ�aQG�OaEeOOeG

>�@ � Ior�� Iorces�YerWicaO
Iorces�correcWO\
GrawQ�aQG�OaEeOOeG.

�ii�

�iii�
�iY� �Y�

(a) Pressure� )�$
 �����������
 ���1��cm����or�������NPa

>�@
>�@

(b) 7Kis�is�Wo�reGuce�WKe�area�oI�coQWacW oI�WKe�posW�wiWKWKWKWKKKKKKKKKKKK WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKeKeKeKeKeKeKeKeKeKeKKeKKeKKeKeKeKeKeKeKeKeKeKKeKKeKKeKeKeKKeKeKKKeKeKeKeKeKKKeKKKeKeeKeKeKKeKKKeeKeKKKeeeKeKeKeKKeeeKeKKeKeKeKeKeeeeKeeKKKeeKeKKeKKKKeeeeKeKKKeeeKeeeeKeKeeKeeKeKeeeeKeeeeeeeeeeeeeeeeeeeeeeeeeeeeKKeeeeKKKKeeKKKKKee JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJrororororororoororororororoorororooororooorrroooroororooorooooororoorooroooooororororoooorooroooooooroorooorooroorororoorooorooorororrrrrorrrrrrorooorrrrorrrrrrrrrroorrrorrrorrrrrrooororoorrorooorooooouQuQuQuQuQuQuQuQuQQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuuQuQuQuQuQQQuQuQuQuQuQQQuQuQQuQuuuuQuuQQQQQuuuQuuQQuQQQuuuQuuuuQQuuuuQuuuuuQQuuuuQQQuuQuuQuQuuuuQuQuuuuQuQuuuuuuQQuQuQuuuuuuQQuQuQQuQuuuQQQQuuuuuuQQQQuuuQQQuQuQQQQG.GG.G.G.GG.GGGG.G.G.GGGG.G.GGGGG.G.G.G.G.GGGG.GGGG.GGGG.G.GGGGGGG.GGGGGGGG.GGGGG.G.GGGGGG.GGGGGGGGGGGGGGGGGGGGG.GGGGGGG.GGGGGGGGGGGGG.GG
Pressure�is�Qow�JreaWer
Wo�eQaEOe�WKe�posW�Wo�Ee�pusKeG�more�easiO\ iQWo�WKe�JrouQuQuQuQuQuQuQuQuQuQuQQQQQQQuQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQGGGGGGGGGGGGGGGGGGG.GGGGG.GGGGGGGGGGG

>���@
>�@
>���@

(a) (i) 7Ke�waWer�moOecuOes� iQ� WKe� perspiraWioQ aEsoorE WKermaO� eQeQererJ\� Irom� WKe�
EoG\ Wo�eYaporaWe.�

>�@

(ii) 7Ke�air�moOecuOes�surrouQGiQJ�WKe�e ruruQQer�JeWeW KKeaeaWeWeGG up�E\�coQGucWioQ.
7Ke KeaWeG�air�expaQGs��Eecocomeme OOese s�GeGeQsQse�e�aQaQGG WKW eQ�rises.
7Ke coooOer�air��EeiQJ�more GGeQeQsese��siQNNss �W� o�o rerepOOace�WKe�KeaWeG�air�.
7Ke cooOer�air�is�WKeQ�KeaWeeGG aQaQG�WKWKe�e prproocesess�repeaWs.
&oQYecWioQ�curreQWs�are�seseW�W upup.

>���@
>���@
>���@
>���@

(b) 6KiQ\�surIace�is�aa JoJooGoG�reIOeecWcWoror ��popooror�emiWWer oI�iQIrareG�raGiaWioQ.
+eaW�Ooss Iromm WWKeK EEoGo \�Woo WWKeKe ssururrorouQGiQJs�is�miQimi]eG.

>�@
>�@

(a)

�ii� QormaO�coQWacW�Iorce�Irom�roaG�oQ�Eic\cOe
�iii� QormaO�coQWacW�Iorce�Irom�c\cOisW oQ�Eic\cOe�seaW
�iY� weiJKW�oI�Eic\cOe
�Y� QormaO�coQWacW�Iorce�Irom�c\cOisW oQ�Eic\cOe�peGaO
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�

(b) $�YirWuaO�imaJe�is�aQ�imaJe�WKaW�caQQoW�Ee�capWureG�oQ�a�screeQ. >�@

6 (a) (i) 5a\�PQ is�WraYeOOiQJ�Irom�a�more�opWicaOO\�GeQse�meGium�Wo�aQ�opWicaOO\�Oess�
GeQse�meGium.
,W�is�iQciGeQW�aW�poiQW�4�aW�aQ�aQJOe�JreaWer�WKaQ�WKe�criWicaO�aQJOe.
7oWaO� iQWerQaO�reIOecWioQ WaNes�pOace�reIOecWiQJ�WKe�ra\�EacN�iQWo�WKe�opWicaO�
IiEre.

>�@
>�@
>�@

(ii) 7Ke�ra\�QR is�iQciGeQW�aW�aQ�aQJOe�WKaW�is�smaOOer�WKaQ�WKe�criWicaO�aQJOe.
7Ke�ra\�exiWs�WKe�opWicaO�IiEre��wKicK�is�aQ�opWicaOO\�GeQser�meGium
aQG cKaQJes�GirecWioQ�as WKe�speeG�oI�OiJKW�iQ�air�is�JreaWer.

>���@
>���@
>�@

(b) Q � ��siQ�x���siQ���
�.���� �siQ�x���siQ���
x ��� �siQ�� ��.��x�siQ����

 ��.�q

>�@

>�@
7


0aximum�oI�>�@�oQO\�iI�oEMecW�is�pOaceG�Ee\oQG�)�proYiGeG�WKe�ra\s�are�GrawQ�correcWO\.

8 (a) P� �9,
,�� �����������
 ��.��$

>�@

(b) (i) �.���mm >�@

(ii) 7KiQQer�wire�Kas�a�KiJKer�resisWaQce.
7Kis�wiOO�cause�WKe�wire�Wo�oYerKeaW aQG�resuOW�iQ�aQ
eOecWric�Iire.

>�@
>���@
>���@

(c) 'amaJeG�iQsuOaWioQ iQ�WKe�IOexiEOe�caEOe�caQ�cause
WKe�OiYe�wire�Wo�come�iQWo�coQWacW�wiWK�WKe�QeuWraO�wire ��earWK�wire resuOWiQJ�iQ�a
sKorW�circuiW.

>�@
>���@
>���@

9 (a)

>���@�Ior�eacK�correcWO\�OaEeOOeG�Eox

x
F

x
F

x
2F

x
2F

OeQs

Fig. 7.3

posiWioQ�oI�oEMecW�EeWweeQ�
opWicaO�ceQWre�aQG�F � >�@

maJQiIieG��upriJKW�	�
YirWuaO�oEMecW���>���@

>���@�– ra\�paraOOeO�Wo�priQcipaO�axis�
aQG�pass�WKrouJK�)�aIWer�WKe�OeQs


>���@�– YirWuaO�ra\s�Wo�
OocaWe�imaJe�

>���@�– ra\�passiQJ�WKrouJK�
opWicaO�ceQWre�wiWKouW�cKaQJiQJ�
GirecWioQ


C % E $ '

1o�marN�iI�P� �9,�is�QoW�sWaWeG.�

(b) Q � ��siQ�x���siQ���
�.���� �siQ�x���siQ���
x ��� �siQ�� ��.��x�siQ����

 ��.�q

>�@

>�@


0aximum�oI�>�@�oQO\�iI�oEMecW�is�pOaceGeG EEe\\oQo GG )) prproYoYiGiGeGe �WKe�ra\s�are�GrawQ�correcWO\.

(a) P� �9,
,�� �����������
 ��.� $$

>�@

(b) (i) �.��� mmmm >�@

(ii) 7KiQQeer�r wiwire�Kas a�KiJKer�resisWaQce.
7Kis�wiOO�cause�WKe�wire�Wo oYerKeaW aQG�resuOW�iQ�aQ
eOecWric�Iire.

>�@
>���@
>���@

xxxxx
F

xxxxxxxxx
F

xxx
2F

xxxxx
22FF

OeQs

FiFig.g  7.33

posiWioQ�oI�oEMecW�EeWweeQ�
opWicaO�ceQWre�aQG�F � >�@

maJQiIieG��upriJKW�	�
YirWuaO�oEMecW���>���@

>�>�>�>�>�>�>������>�>���>�����>�>�>��>��������������>�������������>���������>�����>> �����������������������������������������������������������������������������������������������������������������������������������������������������������������������������@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ ––––––––––––––––––––––––––––––––––––– rarararaaraarararararararararararaaraarararararararrrrrrararararararrrrrraararrrararrarrarrarrarararararararrrraraararrrararrrarararrrrraaaaaararaaarraaraaaraaarraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa\�\�\�\�\\\\\\\\\\�\�\\�\�\\\\\\�\\�\�\\\\\\\\�\\\\\\\\�\\\\\\\\\\\\\�\�\\\\�\\\\\\\\\�\�\\\\\\\\\\\\\\\�\\\\\\�\\�\\\\\\�\\�\\�\�\\\\\\\\\\\\\\\\\\\\\\\\\\\\ papapappapappapapappapapapapapapapapapapapapppppapapapapapapapapapapapapapapapapapapapaapapppapapapapapapapapappppaaaapapapappppapaaapappapapapppaaaaapppppppapaaapapppapaaaapppaaaapaaaaaaapaapaaapaaaaaaaaapaaaaaaaappppppppppppppppppppp rrrrrrarrararararararararrrrrararrarararrraaraararraarararrraaararaararaaaaaaaaaraaaraaaaaarrrrrrrrr OOOOOOOOOOOOOOOOOOO eOeOeOeO WWWWooo�o�prprprpriiQiQiQcicicicipapapapaO�O���axis�
aQQQQQQGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ppapapapapapappppapapapappapapapapapapapapapapapapapappapaapapapapapapapappapaapappappapapapapappaappapapapaapapapapaaapapapaapappapapapppapapppppapappappapapapapapapapapapappaapppapapppappappapppapaappaapaaaaappaaaap sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWKKrKKKrKrKrKrKrKrKrKrKKrKKKrrKrKrKrKKrKrKrKrKrKrKrKrKrKKrKKKKKKKKK ouuJJJK ))))�aIWerrrr WWWWKeKeKeKe�OeQs


>���@�– YirWuaO�ra\s�Wo�
OocaWe�imaJe�

>����� @�– ra\�passiQJ�WKrouJK�
opWicaO�ceQWre�wiWKouW�cKaQJiQJ
GirecWioQG 


1o1o�marN�iI�P� �9,�is�QoW�sWaWeG.�
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SECTION B [20 marks]

(b) poOariW\�aW�poiQW�Q � 6ouWK >�@

(c) 7Ke�sWreQJWK�oI�WKe�maJQeWic�IieOG�iQcreases.
7Ke�GirecWioQ�oI�WKe�maJQeWic�IieOG�reYerses.

>�@
>�@

10 (a) (i) 'isWaQce�WraYeOOeG�� �area�uQGer�JrapK
 ����x���
 ����m >�@

(ii) :orN�GoQe� �Iorce�x�GisWaQce
 ������x����
 ��������-

>�@
>�@

(iii) Power�� �worN�GoQe���Wime
 �������������
 �������:

>�@
>�@

(b) (i) a��� ��Y�u����W
 �����– �������
 � �.���ms�����

'eceOeraWioQ� ��.���ms��

>���@

>���@

(ii) GriYiQJ�Iorce�– EraNiQJ�Iorce  �����resuOWaQW�Iorce
�� � EraNiQJ�Iorce  ��mass x�acceOeraWioQ

� EraNiQJ�Iorce  ����x��� �.���
EraNiQJ�Iorce� ����� 1

$warG�oQO\���marN�iI�sWuGeQW�uses�EraNiQJ�Iorce� �mass�x�GeceOeraWioQ.

>�@
>�@

(iii) 6peeG�is�KiJKer�aW�WKe�EeJiQQiQJ oI�WKe�EraNiQJ�perioG
so NiQeWic�eQerJ\�is�KiJKer.
7Ke�EraNes�KaYe�Wo�Go�more�worN�
per�uQiW�Wime Wo�sOow�GowQ�WKe�car.�

>���@
>���@
>���@
>���@

11 (a) (i) &eQWre�oI�JraYiW\�is�WKe�poiQW�oQ�aQ�oEMecW�wKere�WKe��eQWire� weiJKW�oI�WKe
oEMecW�appears�Wo�acW�oQ. >�@

(ii) 7Ke�oEMecW�wiOO� WurQ�aQWicOocNwise �� IaOO� Wo� WKe� OeIW� aQG�come� Wo� resW�oQ� iWs
Ease.
/iQe�oI�acWioQ�oI�WKe�weiJKW�Oies�wiWKiQ�WKe�Ease�area.
7Ke�weiJKW�proGuces�aQ aQWicOocNwise�momeQW�aEouW�P.

>���@

>���@
>�@

(b) (i)

x Q

>�@ &*�Wo�Ee�OaEeOOeG
aEoYe WKe�piYoW�poiQW
oQ�WKe�Eeam

 ��������-
> @
>�@

(iii) Power�� �worN�GoQe���Wime
 �������������
 ������ :

>�@
>�@

(b) (i) a��� ��Y�u��� W
 ���� – �������
 � �.���ms�����

'eceOeraWioQ� ��.���ms��

>���@

>���@

(ii) GriYiQJ�Iorce – EraNiQJ�Iorce  �����resuOWaQW�Iorce
�� � EraNiQJ Iorce  ��mass x�accceOeraWioQ

� EraNiQJ�Iorce  ����x��� �.��� �
EraNiQJ�Iorce� ����� 1

$warG�oQO\���marN�iI�sWuGeQWQW�usees�s ErE aNiQQJJ Ioorcrce�e   mam ss�x�GeceOeraWioQ.

>�@
>�@

(iii) 6peeG�is�KiJKer�aW�WKe�EeJiQQQiQJ oIoI WWKeKe EEraraNiNiQQJ�perioG
so NiQeWic�eQerJ\�is�KiJKer.r.
7Ke�EraNes�KaYe�Wo�Go�morore�e woworNr �
per�uQiW�Wimmee Woo ssOoOow�GowQwQ WWKeKe ccar.�

>���@
>���@
>���@
>���@

(a) (i) &eQWree ooI�JrJraYiW\�\�isis WWKeKe ppoioiQWW�oQ�aQ�oEMecW�wKere�WKe �eQWire� weiJKW�oI�WKe
oEMecW�appearsrs WWo�o�acacW�W oQoQ. >�@

(ii) 7Ke�e�oEoEMeMecWcW wwiOOOO WuWurQrQ�aQWicOocNwise �� IaOO� Wo� WKe� OeIW� aQG�come� Wo resW�oQ� iWs
Easese.
/iQe ooI�I�acacWiWioQo �oI�WKe�weiJKW�Oies�wiWKiQ�WKe�Ease�area.
7Ke weeiJiJKWK �proGuces�aQ aQWicOocNwise�momeQW�aEouW�P.

>���@

>���@
>�@

(b) (i)
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�

(ii) :KeQ�aQ�oEMecW�is�iQ�eTuiOiErium�
WKe� sum� oI� cOocNwise� momeQW� aEouW� a� poiQW� is� eTuaO� Wo� WKe� sum� oI
aQWicOocNwise�momeQW
aEouW�WKe�same poiQW.

>���@
>�@

>���@

(iii) 1o��Eecause�perpeQGicuOar�GisWaQce�Irom�WKe�weiJKW�Wo�WKe�piYoW�is�]ero. >�@

(iii) 6um�oI�cOocNwise�momeQW��� ���sum�oI�aQWicOocNwise�momeQW
aEouW�piYoW� �����aEouW�piYoW�

�.���x��x� � ����.���x���
x� � ������cm

>�@
>�@

(iv) 6KiIW�WKe��.��1�OoaG�cOoser�Wo�WKe�piYoW�or
6KiIW�WKe��.��1�IurWKer�awa\�Irom�WKe�piYoW.

>�@

12 (a) (i) 54  �9��,
 ��.�����.�
 5 Ω

>�@
>�@

(ii) 55�� �9��,
 �����– �.������.�
 ��.�����.�
 15 Ω

>�@

>�@

(b) 7Ke�eIIecWiYe�resisWaQce oI�WKe�circuiW�iQcreases.
7Ke�curreQW iQ�WKe�circuiW�Gecreases.
PoWeQWiaO�GiIIereQce across�WKe�EuOE aOso�Gecreases.
%riJKWQess�oI�EuOE�4�Gecreases.

>���@
>���@
>���@
>���@

(c) (i) EIIecWiYe�resisWaQce�iQ�paraOOeO��� ���������������
= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
 �.83  Ω ecI�

>�@

>�@

(ii) %uOEs�A aQG Q wiOO�OiJKW�up.
&urreQW�wiOO�IOow�WKrouJK�WKe�sKorW�circuiW�paWK EeOow�EuOE�B wKeQ�swiWcK�6�

is�cOoseG.
7Kere�is�Qo�curreQW�IOowiQJ�WKrouJK�B.

>�@
>���@

>���@

aQWicOocNwise�momeQW
aEouW�WKe�same poiQW. >���@

(iii) 1o��Eecause perpeQGicuOar�GisWaQce�Irom�WKe�weiJKW�Wo�WKe�piYoW�isis�]eroo. >�@

(iii) 6um oI cOocNwise momeQW��  �� sum�oI aQWicOocNwise mommeQeQWW
aEouW�piYoW� �����aEouW�piYoW�

�.���x��x� � ����.���x���
x� � ������cm

>�@
>�@

(iv) 6KiIW�WKe��.��1�OoaG�cOoser�Wo�WKe�piYoW�or
6KiIW�WKe��.��1�IurWKer�awa\�Irom�WKe�piYoW.

>�@

(a) (i) 54  �9� ,
 ��.�����.�
 5 Ω

>�@
>�@

(ii) 55�� �9��,
 ���� – �.������.�
 ��.�����.�
 15 Ω

>�@

>�@

(b) 7K7 e eIIecWiYe�resisWWaQa cec oIoI�WKe ccirircucuiWiW�iQiQcreases.
7Ke curreQW iQ WWKeK �cirircucuiWi �Gecrcreaeasesess..
PoWeQWiaO�GiIIereQeQcece acroossss WWKeKe EEuOuOEE aOso�Gecreases.
%riJKWQess�oI�EuOE�4 GGececrereasaseses.

>���@
>���@
>���@
>���@

(c) (i) EIIecWcWiYiYe�e reresisisWsWaQaQcece�iQ�paraOOeO��� ���������������
= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
 �.83  Ω ecI�

>�@

>�@
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SCIENCE (PHYSICS, CHEMISTRY) 5076/01
Paper���0uOWipOe�&Koice 14 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.
$�cop\�oI�WKe�PerioGic�7aEOe�is�priQWeG�oQ�paJe���.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW�coQsisWs�oI�10 priQWeG�paJes.
6eWWers� 0r -imm\�2QJ��0r EQrico�7aQ �PK\� [Turn over

PareQW¶s�6iJQaWure�
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1 $�micromeWer�screw�JauJe�is�useG�Wo�measure�WKe�GiameWer�oI�a�pearO

:KaW�is�WKe�GiameWer�oI�WKe�pearO"

A �.�� mm B �.���mm

C �.�� mm D �.���mm

2 :KicK�oI�WKe�IoOOowiQJ�sKows�WKe�cOosesW�esWimaWe�Ior�WKe�KeiJKW�oI�a����sWore\�+'%�
IOaW"

A �.��Gm B ���Nm

C ����*m D �������cm

3 7Ke�JrapK�sKows�WKe�moYemeQW�oI�a�Eic\cOe�oYer�a�perioG�oI����s.

:KaW�is�WKe�aYeraJe�speeG�oI�WKe�Eic\cOe�Ior�WKe�IirsW����s"

A �.��m�s B �.���m�s

C �.��m�s D ���m�s

wiWKouW�pearO

wiWK pearO

�

��

��

� �� �� ��

speeG
m�s

Wime
s
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4 $�WroOOe\�oI�mass����NJ�was�pusKeG�wiWK�a�Iorce�oI����1.�,I�iW�moYes�wiWK�a�coQsWaQW�
speeG�oI��.��m�s��wKaW�is�WKe�Iorce�oI�IricWioQ�acWiQJ�oQ�WKe�WroOOe\"

A ��1

B ���1

C ���1

D ���1

5 7Ke�IoOOowiQJ�GiaJram�sKows�WKe�posiWioQ�oI�mercur\��oiO�aQG�waWer�iQ�a�cOear�JOass�
coQWaiQer.�

:KicK�oI�WKe�IoOOowiQJ�OisWs�is�arraQJeG�iQ�asceQGiQJ�orGer�oI�GeQsiW\"

A waWer��mercur\��oiO

B mercur\��waWer��oiO

C oiO��waWer��mercur\

D oiO��mercur\��waWer

6 :KicK�oI�WKe�IoOOowiQJ�are�W\picaO�cKaracWerisWics�oI�aQ�uQsWaEOe�oEMecW"

base center of gravity
A Qarrow KiJK
B Qarrow Oow
C wiGe KiJK
D wiGe Oow

oiO

waWer

mercur\

���1

)ricWioQ
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7 *aYiQ�is�aWWempWiQJ�Wo�cross�a�Iro]eQ�OaNe�wKicK�is�coYereG�wiWK�oQO\�a�Yer\�WKiQ�Oa\er�
oI� ice�oQ�WKe�surIace.�:KicK�oI� WKe�IoOOowiQJ�is�WKe�best meWKoG�Wo�cross�WKe� OaNe�
wiWKouW�cracNiQJ�WKe�ice"

A Wip�Woe�OiJKWO\�aQG�sOowO\�across�WKe�surIace

B ruQ�as�IasW�as�Ke�caQ�across�WKe�surIace�EeIore�iW�cracNs

C Oie�IOaW�oQ�WKe�WKiQ�ice�aQG�pusK�KimseOI�across�WKe�surIace

D remoYe�aOO�uQQecessar\�KeaY\�oEMecWs�aQG�waON�QormaOO\�across�WKe�surIace��

8 $ persoQ�OiIWs�Eoxes�oI�eTuaO�weiJKW�oQWo�a�pOaWIorm.

:KicK�TuaQWiW\�wiOO�QoW�aIIecW�WKe�WoWaO�worN�GoQe�E\�WKe�persoQ"

A WKe�weiJKW�oI�WKe�Eoxes
B WKe�QumEer�oI�Eoxes�OiIWeG
C WKe�Wime�WaNeQ�Wo�OiIW�WKe�Eoxes
D WKe�KeiJKW�oI�WKe�pOaWIorm�aEoYe�WKe�JrouQG

9 6uEsWaQce�;�Kas�a�meOWiQJ�poiQW�oI�െ����&�aQG�a�EoiOiQJ�poiQW�oI�����&.�

:KicK� sWaWemeQW� EesW� GescriEes� WKe�moWioQ� aQG� arraQJemeQW� oI� WKe� parWicOes� oI�
suEsWaQce�;�aW�a�WemperaWure�oI����&

A 7Ke\�YiEraWe�aEouW�WKeir�IixeG�posiWioQs.

B 7Ke\�sOiGe�pasW�oQe�aQoWKer�aW�KiJK�speeGs.

C 7Ke\�moYe�IreeO\�aQG�raQGomO\�aW�KiJK�speeGs.

D 7Ke\�sOiGe�pass�oQe�aQoWKer�aQG�KaYe�Qo�IixeG�posiWioQs.

KeiJKW�oI�
pOaWIorm��

Eoxes
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10 $�piece�oI�ice�cuEe�IeeOs�cooO�Wo�WKe�sNiQ�wKeQ�WoucKeG.

:KicK�oI�WKe�IoOOowiQJ�EesW�expOaiQs�wK\"

A +eaW�is�WraQsIerreG�Irom�WKe�sNiQ�Wo�WKe�ice�cuEe.

B +eaW�is�WraQsIerreG�Irom�WKe�ice�cuEe�Wo�WKe�sNiQ.

C &oOGQess�is�WraQsIerreG�Irom�WKe�ice�cuEe�Wo�WKe�sNiQ.

D &oOGQess�is�WraQsIerreG�Irom�WKe�sNiQ�Wo�WKe�ice�cuEe.

11 %oiOiQJ�aQG�eYaporaWioQ�are�GiIIereQW�processes.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKeir�GiIIereQces�accuraWeO\"

%oiOiQJ EYaporaWioQ

A 1o�EuEEOes�are�IormeG %uEEOes�are�IormeG

B 2ccurs�WKrouJKouW�WKe�OiTuiG 2QO\�occurs�aW�WKe�surIace

C 2ccurs�aW������& 2ccurs�aW�aQ\�WemperaWure

D 5eTuires�eQerJ\�source 5eTuires�KeaW�source

12 :KaW�is�meaQW�E\�WKe�Werm�wavefront"

A KaOI�WKe�GisWaQce�EeWweeQ�cresW�aQG�WKe�WrouJK

B a�OiQe�MoiQiQJ�WKe�poiQWs�oI�WKe�same�pKase�oQ�a�waYe

C WKe�GisWaQce�EeWweeQ�Wwo�successiYe�cresWs�oI�a�waYe

D WKe�Wime�WaNeQ�Wo�compOeWe�a�IuOO�osciOOaWioQ�oI�WKe�waYe

259



6 

 
 

13 $�Oamp�proGuces�a�sKarp�imaJe�oI�aQ�;�wire�oQ�a�screeQ�WKrouJK�a�WKiQ�coQYerJiQJ�
OeQs

.�

+ow�Goes�WKe�imaJe�cKaQJe�as�WKe OeQs�is�moYeG�cOoser�Wo�WKe�Oamp"

A 7Ke�imaJe�Eecomes�YirWuaO.

B 7Ke�imaJe�Eecomes�EriJKWer.

C 7Ke�imaJe�oQ�WKe�screeQ�Eecomes�EOurreG.

D 7Ke�imaJe�oQ�WKe�screeQ�Eecomes�more�IocusseG.

14 %aWs�use�ecKoOocaWioQ�Wo�OocaWe�WKeir�pre\.�$ EaW�Kears�WKe�ecKo�WKaW�EouQceG�oII�WKe�
moWK��.��ms�aIWer�iW�emiWs�iWs�caOO.�

$ssumiQJ�WKe�speeG�oI�souQG�is�����m�s��wKaW�is�WKe�GisWaQce�EeWweeQ�WKe�EaW�aQG�
WKe�moWK"

A ���mm B ����mm

C ����mm D ����mm

Oamp

;�wire�screeQ OeQs

screeQ
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15 :KicK�oI�WKe�IoOOowiQJ�is�WKe�6, uQiWs�Ior�cKarJe"

A $mpere

B &ouOomE

C -ouOes

D :aWWs

16 7Ke�poWeQWiaO�GiIIereQce�across�a�EuOE�is����9�aQG�����&�oI�cKarJe�IOows�WKrouJK�iW.

&aOcuOaWe�WKe�amouQW�oI�OiJKW�aQG�WKermaO�eQerJ\�GissipaWeG�E\�WKe�EuOE.

A �.���-
B �.���-�
C ����-
D �����-�

17 7Ke�GiaJram�sKows�WKree�iGeQWicaO�Oamps�P� Q aQG R coQQecWeG�iQ�a�circuiW.

��

:KicK� row�sKows�Kow� WKe�EriJKWQess�oI� Oamp�P aQG Q wiOO� cKaQJe� iI� Oamp�R is�
remoYeG"

EriJKWQess�iQ�Oamp�P EriJKWQess�iQ�Oamp�4
A Qo�cKaQJe�� Gimmer
B Qo�cKaQJe�� EriJKWer
C Gimmer�� EriJKWer�
D EriJKWer�� Gimmer��

Oamp�Q

Oamp�P

Oamp�R
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18 7Ke�swiWcK�oI�a�IaQ�is�coQQecWeG�iQcorrecWO\�aOoQJ�WKe�QeuWraO�wire.�

:KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW�WKe�operaWioQ�oI�WKe�IaQ�is�are�correcW"

,. 7Ke�IaQ�wouOG sWiOO�operaWe�wKeQ�WKe�swiWcK�is�cOoseG.
,,. 7Ke�Iuse�oI�WKe�IaQ�wouOG�meOW�uQGer�QormaO�worNiQJ�coQGiWioQ�wKeQ�

WKe�swiWcK�is�cOoseG.
,,,. 7Ke�IaQ�wouOG�sWiOO�Ee�coQQecWeG�Wo�WKe�KiJK�YoOWaJe�source�wKeQ�WKe�

swiWcK�is�opeQeG.

A ,�oQO\

B ,,,�oQO\

C ,�aQG�,,�oQO\

D ,�aQG�,,,�oQO\

19 7wo�Ear�maJQeWs�are�pOaceG�Qear�eacK�oWKer�wiWK�WKeir�poOes�as�sKowQ.�

$�sWuGeQW�pOoWs�WKe�resuOWaQW�IieOG�OiQes�wiWK�a�compass.�
7Ke�EarWK¶s�maJQeWic�IieOG�caQ�Ee�iJQoreG.

$W�wKicK�poiQW�Goes�WKe�compass�poiQW�WowarGs�WKe�Wop�oI�WKe�paJe"

6�����������������������������������1 6�����������������������������������1

A

B

DC
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20 $Q�eOecWroQ�Eeam�is�GirecWeG�iQWo�a�uQiIorm�maJQeWic�IieOG.�7Ke�maJQeWic�IieOG�
OiQes�are�IOowiQJ�iQWo�WKe�paper.

+ow�wouOG�WKe�eOecWroQ�Eeam�Ee�aIIecWeG"

A ,W�wiOO�GeIOecW�ouW�oI�WKe�paper.

B ,W�wiOO�GeIOecW�Wo�WKe�OeIW.

C ,W�wiOO�GeIOecW�Wo�WKe�riJKW.

D ,W�wiOO�sOow�GowQ�EuW�wiOO�QoW�cKaQJe�GirecWioQ.

END OF PAPER

maJQeWic�
IieOG�iQWo�
WKe�paper

eOecWroQs
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Paper���PK\sics 11 Sep 2018

1 hour 15 minutes
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READ THESE INSTRUCTIONS FIRST

:riWe�\our�Qame�aQG�iQGex�QumEer�oQ�aOO�WKe�worN�\ou�KaQG�iQ.
<ou�ma\�use�aQ�+%�peQciO�Ior�aQ\�GiaJrams��JrapKs��WaEOes�or�rouJK�worNiQJ.
:riWe�iQ�GarN�EOue�or�EOacN�peQ.
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$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

Section B:
$Qswer�aQ\�two TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.

$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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For Examiner
s Use
Section A           /45
Q           /10
Q           /10
TOTAL           /65
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SECTION A
$Qswer�all WKe�TuesWioQs�iQ�WKe�spaces�proYiGeG.

7Ke�WoWaO�marN�Ior�WKis�secWioQ�is���.

A1 )iJ.���sKows�Kow�WKe�speeG�oI�a�Eic\cOe�cKaQJes�wiWK�Wime.

Fig. 1

(a) 6WaWe�WKe�maJQiWuGe�oI�WKe�acceOeraWioQ�oI�WKe�oEMecW�EeWweeQ�poiQWs�B aQG C.

� � � �� � � acceOeraWioQ  �............................... m�s��>�@

(b) 8se�\our�aQswer�Wo�(a) Wo�GescriEe�WKe�moWioQ�oI�WKe�Eic\cOe�EeWweeQ�poiQWs�B
aQG C.�

...«««««««««««««..««««««««««««««««..........>�@

(c) &aOcuOaWe��sKowiQJ�\our�worNiQJ� WKe�GisWaQce�WraYeOOeG�E\�WKe�Eic\cOe�EeWweeQ�
poiQWs�A aQG�B.�
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(b) 6uJJesW�a�suiWaEOe�Iuse�raWiQJ�Ior�WKis�circuiW.�ExpOaiQ�\our�aQswer.

««««««««««««««««««««««««««««««««.««�

«««««««««««««««««««««««««««««««.«..�>�@

(c) ,I�WKe�cosW�oI�eOecWriciW\�is���.���per�N:K��caOcuOaWe�WKe�WoWaO�cosW�oI�usiQJ�WKe�
eOecWric�NeWWOe�Ior���Kour�eYer\�Ga\�Ior���weeN.
� �

� � � � �
������������������������������������������������������������������cosW� ��............................... >�@�

(d) 6uJJesW�wKere�a�KeaWiQJ�eOemeQW�sKouOG�Ee�pOaceG�iQ�WKe�eOecWric�NeWWOe�so�WKaW�
WKe�waWer�caQ�Ee�KeaWeG�eIIicieQWO\.

««««««««««««««««««««««««««««««.«««....�

«««««««««««««««««««««««««««««««.«..�>�@

END OF PAPER
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QUEENS:AY SECONDARY SCHOOL
Sec 4E5N Prelim Answers 2018 

MCQ
1 %
2 '
3 '
4� '�
5� &�
6� $�
7 '�
8� &�
9 '
10 $
11 %
12 %
13 &
14 &
15 '
16� '�
17� %�
18� '�
19� $�
20� %�

Section A

1a 7Ke Eic\cOe is�WraYeOOiQJ�aW�coQsWaQW�speeG�Irom�%�Wo�&
WKeQ�GeceOeraWes�coQsWaQWO\�Wo�resW�Irom�&�Wo�'.

�
�

1b 'isWaQce�WraYeOOeG�= ଵ
ଶ
× ሺሺ35 െ 15ሻ + 3͹ሻ × 15

= 42͹.5�m�
= 428 m����s.I.�

�

�

1c $YeraJe�speeG�= ସଶ଻.ହ௠
ଷ଻௦

= 11.6 m�s����s.I.� ��

2a Ooss�iQ�p.e.� ��.��î����î��.�� ��.��- �

2bi �.��± ��.��x����x��.��
 ��.��-�

�
�

2bii eQerJ\�OosW�as�WKermaO�souQG �

2c �.������ �ò��.��Y�
Y� ��.���m�s

�
�

3a :eiJKW  �.� x���  �� 1 �

ϭ 

19 $�
20 %�

Section A

1a 7Ke Eic\cOe is�WraYeOOiQJ�aW�coQsWaQW�speeG�Irom %%%%%% WWWWWWoooooo &&&&&&
WKeQ�GeceOeraWes�coQsWaQWO\�Wo�resW�Irom�&�Wo ''''''...

�
�

1b 'isWaQce WraYeOOeG�= ଵ
ଶ
× ሺሺ35 െ 15ሻ + 3͹ሻ × 15151515151551515151555555155555555555555555555555555555555555555555551555555155555555555555

= 42͹.5 m�
= 428 m����s.I.�

�

�

1c $YeraJe�speeG = ସଶ଻.ହ௠
ଷ଻௦

= 11.6 m�s����s.I.� �

2a Ooss�iQ�p.e.� ��.��î����î��.�� ��.��- �

2bi �.��± ��.��x����x��.��
 ��.��-�

�
�

2bii eQerJ\�OosW as�WKermaaaO�O�sosouQu GG �

2c �.��� �� ��   ò�ò �.����YY��
Y� ��.�.�����m�s�s

�
�

3a :e:e: iJiJKWK   �.�.�� x���  �� 1 �
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3bi )� �������x��.���
 ��.��1

�
�

3bii $&:0� �&:0�������
�.��x���� ���x�G

G� ����cm�Irom�KiQJe

�

3biii )orce�appOieG�aW�saIeW\�YaOYe�wiOO�Ee KiJKer.�7Ke�weiJKW�sKouOG�Ee�moYeG�
IurWKer��Wo�WKe�riJKW.

�

4a

'rawQ�JrapK�musW�Ee�EeOow�WKe�JiYeQ�JrapK�
'rawQ�JrapK�musW�KaYe�a�simiOar�sKape�Wo�WKe�JiYeQ�JrapK.

�
��

4b 6urIace�WemperaWure or�surIace�area. �

5a 6ouQG�eQerJ\�is�WraQsIerreG�Irom�parWicOe�Wo�parWicOe�as�WKe�parWicOes�
YiEraWe�Wo�aQG�Iro.
7Ke\� coOOiGe� aJaiQsW� eacK� oWKer�� WraQsIerriQJ� WKe� eQerJ\� Irom� oQe�
parWicOe�Wo�WKe�QexW.

�

�

5b ,W� meaQs� ���� osciOOaWioQs� oI� WKe� souQG� waYe� is� proGuceG� iQ� oQe�
secoQG.

�

5c Y=IȜ
Y=��� × �.��
=���.���m�s
=����m�s����s.I.��

��

�
5d

$Q\�oQe�correcW�reJioQ�circOeG �

5ise�iQ�
WemperaWure

�&

Wime
miQuWes

�
�

��

��

�� ������

A A A

'rawQ�JrapK�musW�Ee�EeOoww WWKee�JiYYeQ�JrapKpK�
'rawQ�JrapK�musW�KaYe�a�sis miOaar�sKs appee WoWo WWKeKe JJiYiYeQe JrapK.

�
�

4b 6urIace�WemperaWure or�surrIace aarerea.a. �

5a 6ouQG�eQerJ\�is�WraQsIerrereGG IrIroom ppara WicOe�Wo parWicOe�as�WKe parWicOes�
YiEraWe�Wo�aQGQG IIroro.
7Ke\� coOOOiOiGeGe aaJaiQsWsW eeacacKK oWo Ker�� WraQsIerriQJ� WKe� eQerJ\� Irom� oQe
parWicOe WWoo WKWKe QeexWxW.

�

�

5b ,W� meae QsQs ������ oscsciOiOOaaWiW oQs� oI� WKe� souQG� waYe� is� proGuceG� iQ� oQe�
secooQGQG.

�

5c Y=IȜ
Y=��� ×× �.�.���
=���.�� m�s
=����m�s����s.I.��

�

�

WemperaWure
�&

WiWimeWi
miQuWess

�
��

��

��

�� ���������
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5e

6ame�ampOiWuGe�EuW�Wwice�WKe�perioG. �
6a 6peeG�oI�OiJKW�Gecreases. �
6b 1.5 = ୱ୧୬ሺଽ଴ιିଷହιሻ

ୱ୧୬ ௥

ݎ = ଵሺି݊݅ݏ ୱ୧୬ሺହହιሻ
ଵ.ହ

ሻ
ݎ = 33ι �QearesW�GeJree�

�

�
��

6c

$OO�OiQes�GrawQ�correcWO\�aW�����േ��
�

7ai :aYes�iQ�EoWK�reJioQs�KaYe�a�speeG�oI��.��× ��� m�s. �
7aii :aYes�iQ�reJioQ�$�KaYe�a�sKorWer�waYeOeQJWK. �
7b suQ WaQQiQJ ��uOWraYioOeW

EarEecue���iQIra�reG
�
�

8ai
8aii

� െ

JOass

air ���

Wime
s

pressure
Pa�

н

6a 6peeG�oI�OiJKW�Gecreases. �
6b 1.5 = ୱ୧୬ሺଽ଴ιିଷହιሻ

ୱ୧୬ ௥

ݎ = ଵሺି݊݅ݏ ୱ୧୬ሺହହιሻ
ଵ.ହ

ሻ
ݎ = 33ι �QearesW�GeJree�

�

�
�

6c

$OO�OiQes�GrawQ�correcWO\�aW����� �േേ����
�

7ai :aYes�iQ�EoWK�reJiJ oQs�KaaYeYe aa�spe GeG�oI��.��× ��� m�s. �
7aii :aYes�iQ�reJJioi Q�Q $�$ KaaYeYe aa ssKoKorWr er�waYeOeQJWK. �
7b suQ WaQQQiQJJ �� uOWraYaYioioOeOeWW

EarEecue���iQIIrara�rereGG
�
�

8ai
8aii

JOass

air ���
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%oWK�cKarJes�KaYe�opposiWe�cKarJes��posiWioQ�Goes�QoW�maWWer�
$OO�arrows�come�ouW�oI�posiWiYe�cKarJe�aQG�Jo�iQWo�QeJaWiYe�cKarJe

�
�

8bi 7Kere�wiOO�Ee�aQ�iQcrease�iQ�maJQeWic�IieOG�OiQes.
7Ke�maJQeWic�IieOG�OiQes�wiOO�JeW�cOoser�WoJeWKer. �

8bii 7Ke�Wwo�cKarJes�wiOO�KaYe�a�sWroQJer�aWWracWioQ�Wo�eacK�oWKer. �

9a :KeQ�curreQW��,� ��.���$��9� ��.�����.� 9��Irom�WKe�JrapK�

7KereIore��5esisWaQce��5� �9���,
 ��.�����.��
 ���.��:

�

�
9b 7Kere�is�aQ�iQcrease�iQ�WKe�raWio�oI�poWeQWiaO�GiIIereQce�Wo�curreQW��

wKicK�is�eTuiYaOeQW�Wo�resisWaQce.
�

9ci PoWeQWiaO�GiIIereQce�across����: resisWor� �poWeQWiaO�GiIIereQce�
across�WKe�Oamp� ��.����.� 9��paraOOeO�coQQecWioQ� ��

9cii &urreQW��,� �9�5
 ��.������
 ��.�����$�or��.����$

��
�

Section B

10a PoiQW�P ��coQYecWioQ
PoiQW�4���coQGucWioQ
PoiQW�5 ��raGiaWioQ

�
�
�

10bi 7Ke� WKermaO�eQerJ\�JaiQeG� is�oQO\�converted to potential energy
EeWweeQ�poiQWs�%�aQG�&.�
7Kis�eQerJ\�is�useG�Wo�break the intermolecular bonds.�
7emperaWure�is�a�measure�oI�NiQeWic�eQerJ\.
6iQce�WKere�is�no gain in kinetic energy, temperature remains 
constant.

�

�

�

10bii 7Ke�waWer�moOecuOes�YiEraWe�more vigorously aQG�raQGomO\�arouQG�
eacK�oWKer.
7Ke\�remain closely packed iQ�raQGom�arraQJemeQW.

�

�
10ci EYaporaWioQ. �
10cii EYaporaWioQ�caQ�occur�aW�aOO�WemperaWures. �

11ai :KeQ�WKe�swiWcK�is�cOoseG��WKe�soOeQoiG�wiOO�Eecome�a�Wemporar\�
maJQeW.
7Ke�iroQ�roGs�wiOO�aOso�Eecome�Wemporar\�maJQeWs�aQG�aWWaiQ�WKe�
same�poOariW\�aW�WKe�same�eQGs.
6iQce�OiNe�poOes�repeO��WKe�Wwo�iroQ�roGs�wiOO�repeO�Irom�eacK�oWKer.

�

�
11aii :KeQ WKe�swiWcK�is�opeQeG��WKe�curreQW�wiOO�sWop�IOowiQJ�WKrouJK�WKe�

soOeQoiG�aQG�WKe�soOeQoiG�wiOO�cease�Wo�Ee�a�Wemporar\�maJQeW.�7Ke�
iroQ�roGs��EeiQJ�maGe�oI�iroQ�wiOO�aOso�Oose�maJQeWism�as�iroQ�is�a�
soIW�maJQeW�aQG�Goes�QoW�reWaiQ�maJQeWism. �

�

 ���.��: �
9b 7Kere�is�aQ�iQcrease�iQ�WKe�raWio�oI�poWeQWiaO�GiIIereQce�Wo�currereeeeeQWQWQWQWQWQW������

wKicK�is�eTuiYaOeQW�Wo�resisWaQce.
�

9ci PoWeQWiaO�GiIIereQce�across����: resisWor� poWeQWiaO�GiIIereQcQccccceeeeee
across�WKe�Oamp� ��.����.� 9��paraOOeO�coQQecWioQ� �

9cii &urreQW��,� �9�5
 ��.� ����
 ��.�����$�or��.����$

�
�

Section B

10a PoiQW P ��coQYecWioQ
PoiQW 4 ��coQGucWioQ
PoiQW�5 ��raGiaWioQ

�
�
�

10bi 7Ke� WKermaO�eQerJ\�JaiQeGG isis ooQOQO\�coconvnvererteted d to potential energy
EeWweeQ�poiQWs�%�aQG�&.
7Kis�eQerJ\�is�useG�Wo�brreaeak k ththee inintetermrmolo ecular bonds.�
7emperaWure�is�a�measureree ooI�I�NiNiQeQeWiWic�c�eQe errJ\.
6iQce�WKere�is�nono ggain inin kkininete ic energy, temperature remains 
constantnt.

�

�

�

10bii 7Ke�waWeWer�r�mom OecucuOeOes�s YiYiErErraWaWe�more vigorously aQG�raQGomO\�arouQG�
eacK�oWKer.
7Ke\e\�reremamainin ccloloseselyly packed iQ�raQGom�arraQJemeQW.

�

�
10ci EYappororo aWaWioiooQQ. �
10cii EYaporraWaWioiooQQ cac Q�occur�aW�aOO�WemperaWures. �

11ai :KeQ�WKe�swiWcK�is�cOoseG��WKe�soOeQoiG�wiOO�Eecome�a�Wemporar\�
maJQeW
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+eQce�WKe�Wwo iroQ�roGs�wiOO�QoW�repeO�aQG�wiOO�iQsWeaG�come�cOose�Wo�
eacK�oWKer�aW�WKe�EoWWom�oI�WKe�soOeQoiG�siQce�WKe�soOeQoiG�is�
c\OiQGricaOO\�sKapeG.

11bi �

11bii �

11biii ��x���
 ���1cm

�
�

11biv 7Ke�GirecWioQ�oI�WKe�Iorce�wiOO�Ee�reYerseG.�7Ke�Iorce�aW�secWioQ�AB
wiOO�poiQW�GowQwarGs�wKiOe�WKe�Iorce�aW�secWioQ�CD wiOO�poiQW�
upwarGs.

�

11bv ,Qcrease�WKe�curreQW�or�use�a�sWroQJer�1orWK�aQG�6ouWK�poOes. �

12a 1ame�oI�wire &oOour
/iYe�wire %rowQ

1euWraO�wire %Oue
EarWK�wire *reeQ�aQG�<eOOow

�

12b ,� ��������
 ���.��$

�
�

12c 6uiWaEOe�Iuse�raWiQJ� ����$�
7Ke�Iuse�raWiQJ�sKouOG�Ee�sOiJKWO\�KiJKer�WKaQ�WKe�curreQW�IOowiQJ�iQ�
WKe�circuiW�Ior�WKe�Iuse�Wo�worN�uQGer�QormaO�worNiQJ�coQGiWioQs�oI�WKe�
eOecWric�NeWWOe.��

�
�

12d 7oWaO�cosW� ����.���x��.��x���
 ���.���

�
�

12e 7Ke�aGGiWioQaO�earWK�wire� iQ� WKe���piQ�pOuJ�KeOps� Wo� reGirecW�curreQW�awa\�
Irom�WKe�user�aQG�preYeQW�aQ�eOecWric�sKocN.

�

The End

I 

eacK�oWKer�aW�WKe�EoWWom�oI�WKe�soOeQoiG�siQce�WKe�soOeQoiG�is�
c\OiQGricaOO\�sKapeG.

11bi �

11bii �

11biii ��x��
 �� 1c1cmm

�
�

11biv 7Ke�GirecWWioioQQQ oIoIo WWKeKee IIorce�wiOO�Ee�reYerseG.�7Ke�Iorce�aW�secWioQ�AB
wiwiOOOO ppoio QWQW GGowowQwQwara Gs�wKiOe�WKe�Iorce�aW�secWioQ CD wiOO�poiQW�
upppwawarGrGs.s

�

11bv ,Qcrreaeaseses WWKeK �curreQW�or�use�a�sWroQJer�1orWK�aQG�6ouWK poOes. �

12a 1ame�oI�wire &oOour
/i i %

�

I
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:est Spring Secondary School
PRELIMINARY EXAMINATION 2018

SCIENCE (PHYSICS, CHEMISTRY) 
Paper 1 Multiple Choice

5076/01

SECONDARY 4/5 EXPRESS/ NORMAL ACADEMIC

Name BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��� ��� Date 17 September 2018

Class BBBBBBBBBBBBB Duration 1 hour

$GGiWioQaO�0aWeriaOs� 2pWicaO�0arN�6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��JOue�or�correcWioQ�IOuiG.
:riWe�\our Qame��iQGex�QumEer�aQG�cOass�oQ�WKe�0uOWipOe�&Koice�$Qswer�6KeeW�proYiGeG.
:riWe�iQ�GarN�EOue�or�EOacN�peQ.

7Kere�are forty TuesWioQs�iQ�WKis�paper.�$Qswer�all TuesWioQs.�
)or�eacK�TuesWioQ�WKere�are�Iour�possiEOe�aQswers�A� B� C aQG D.
&Koose�WKe�one \ou�coQsiGer�correcW�aQG�recorG�\our�cKoice�iQ�WKe�0uOWipOe�&Koice�$Qswer�6KeeW�
proYiGeG.�

EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
$�cop\�oI�WKe�perioGic�WaEOe�is�proYiGeG.
7Ke�use�oI�aQ�appropriaWe�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW�coQsisWs�oI�17 priQWeG�paJes�iQcOuGiQJ�WKis�coYer�paJe.

Setter: Mr Mok .F and Ms Priscilla Yu [Turn over]
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2 
 
 

1 ,Q�WKe�GiaJram�EeOow��a�micromeWer�screw�JuaJe�is�useG�Wo�measure�WKe�GiameWer�oI�a�EaOO�EeariQJ.

7Ke acWuaO�GiameWer�oI�WKe�EaOO�EeariQJ is��.���mm.�

:KaW�is�WKe�]ero�error�oI�WKis�micromeWer"

A ��.���mm B ��.���mm

C ��.���mm D ��.���mm

2 7Ke�GiameWer�oI�Iour�spKericaO oEMecWs�:��;��<�aQG�=�are�WaEuOaWeG�EeOow.

ObMect Diameter

: �� Pm

; �.���x���� Nm

< �.���Qm

= �.��x����� m

:KicK�oI�WKe�IoOOowiQJ�correcWO\�OisWs�WKe�oEMecWs�iQ�ascending orGer�oI�GiameWer"

A ;��:��=��< B <��:��=��;

C <��=� :��; D =��<��;��:

3 7Ke�GiaJram�EeOow�sKows�Iour�oEMecWs�pOaceG�oQ�a�sOope.�7Ke�GoW�iQ�eacK�oEMecW�iQGicaWes�iWs�ceQWre�oI�
JraYiW\.�

:KicK�oEMecW�is�WKe�mosW�uQsWaEOe"
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4 EOIie is�MoJJiQJ�iQiWiaOO\�aW�coQsWaQW�speeG�arouQG�a�WracN.�+e�JeWs�GisWracWeG�E\�a�IrieQG�aW�WKe�

JraQGsWaQG�aQG�WKeQ�MoJs�aW�a�Oower�coQsWaQW�speeG.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�GisWaQce�Wime�JrapK�oI�EOIie¶s MoJ"

A B

C D

5 7wo�simiOar�EaOOs�are�GroppeG�Irom�a�EuiOGiQJ�aW�WKe�same�Wime.�2Qe�IaOOs�Irom����m�Irom�WKe�JrouQG�

wKiOe�WKe�oWKer�Irom����m.

$ssumiQJ�WKaW�air�resisWaQce�is�QeJOiJiEOe��wKicK�pK\sicaO�TuaQWiW\�is�WKe�same�Ior�EoWK�EaOOs�MusW�EeIore�
WKe\�reacK�WKe�JrouQG"

A acceOeraWioQ

B IiQaO�YeOociW\

C GispOacemeQW

D NiQeWic�eQerJ\
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6 $�persoQ�OiIWs�Eoxes�oI�eTuaO�weiJKW�oQWo�a�pOaWIorm.

:KicK�TuaQWiW\�wouOG�not aIIecW�WKe�WoWaO�worN�GoQe�E\�WKe�persoQ"

A WKe�mass�oI�WKe�Eoxes

B WKe�QumEer�oI�Eoxes�OiIWeG

C WKe�Wime�WaNeQ�Wo�OiIW�WKe�Eox

D WKe�KeiJKW�oI�WKe�pOaWIorm�aEoYe�WKe�JrouQG�

7 $�EuOOeW�oI�mass��.����NJ�eQWers�a�wooGeQ�WarJeW�Kori]oQWaOO\.�,Ws�speeG�oI�eQWr\�is�����m�s�aQG�iW�comes�
Wo�resW��.��cm�iQWo�WKe�WarJeW��aW�WKe�same�KeiJKW�as�WKe�poiQW�oI�eQWr\��as�sKowQ.

:KaW�is�WKe�IricWioQaO�Iorce exerWeG oQ�WKe�EuOOeW�E\�WKe�wooGeQ�WarJeW"�$ssume�WKe�IricWioQaO�Iorce�is�
coQsWaQW.

A ��� 1 B ��� 1

C ���� 1 D ����� 1

8 7Ke GiaJram�sKows�a�WracWor�oQ�muGG\�JrouQG.

:K\�Goes�WKe�WracWor�QeeG�Wo�KaYe�EiJ�aQG�wiGe�Wires"�

A Wo�WraYeO�a�IurWKer�GisWaQce�

B Wo�aYoiG�sNiGGiQJ�oQ�WKe�JrouQG

C Wo�supporW�WKe�weiJKW�oI�WKe�WracWor�

D Wo�reGuce�WKe�pressure�oQ�WKe�JrouQG

�.��cm

EuOOeW
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9 7Ke�ouWOeW�oI�a�JOass�s\riQJe�is�seaOeG�so�WKaW�air�is�WrappeG�EeOow�WKe�pisWoQ�as�sKowQ�iQ�WKe�GiaJram�

EeOow.

� � � � �
  
:KicK�oI�WKe�IoOOowiQJ�expOaiQs�wK\�WKe�pisWoQ�EeJiQs�Wo�rise�wKeQ�WKe�s\riQJe�is�pOaceG�iQ�KoW�waWer"

A &oQYecWioQ�is�occurriQJ�iQsiGe�WKe�s\riQJe.

B 7Ke�JOass�is�expaQGiQJ.

C 7Ke�moOecuOes�oI�WrappeG�air�Eecome EiJJer.

D 7Ke�WrappeG�air�moOecuOes�are�KiWWiQJ�WKe�pisWoQ�more�oIWeQ�wiWK�JreaWer�Iorce.

10 7Ke�GiaJram EeOow�sKows�Yer\�smaOO�poOOeQ�JraiQs�suspeQGeG�iQ�a�EeaNer�oI�waWer.�$�EriJKW�OiJKW�
sKiQes�Irom�WKe�siGe oI�WKe�EeaNer.�6maOO��EriJKW�GoWs�oI�OiJKW�are�seeQ�WKrouJK�a�microscope.�7Ke�GoWs�
moYe�iQ�rapiGO\�cKaQJiQJ�aQG�raQGom�GirecWioQs.

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

A &oQYecWioQ�curreQW�Gue�Wo�eQerJ\ Irom�WKe OiJKW�source�causiQJ�WKe�poOOeQ�JraiQs�Wo�coOOiGe�
wiWK�waWer�moOecuOes.

B &oQYecWioQ�curreQW�Gue�Wo�eQerJ\ Irom WKe OiJKW�source�causiQJ�WKe�waWer�moOecuOes�Wo coOOiGe�
wiWK�WKe�poOOeQ�JraiQs.

C 5aQGom�coOOisioQ�EeWweeQ�poOOeQ�JraiQs.

D 5aQGom�coOOisioQ�EeWweeQ�waWer�moOecuOes�aQG�poOOeQ�JraiQs.

292



6 
 
11 +oW�waWer�oI�WKe�same�WemperaWure�are�poureG�simuOWaQeousO\�iQWo�Iour�simiOar�cups�wiWK�GiIIereQW�W\pe�

oI�surIaces.

:KicK�oI�WKe�cups�wiOO�reJisWer�WKe�IasWesW IaOO�iQ�WemperaWure"

12 $�cooN�maNes�WKe�puGGiQJ�µEaNeG�$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�reGuces�WKe�KeaW�WraQsIer�Wo�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�reGuces�WKe�KeaW�WraQsIer�Wo�
WKe�ice�cream.

13 7Ke�GiaJram�EeOow sKows�a�pOoWWiQJ�compass�pOaceG�above a�curreQW�carr\iQJ�wire.

,JQoriQJ�eIIecWs�oI�WKe�EarWK¶s�maJQeWic�IieOG��wKicK�oI�WKe�IoOOowiQJ�sKows�WKe�GirecWioQ�wKicK�WKe�
compass�QeeGOe�wiOO�poiQW�WowarGs"

A B� � C� � D� �

GuOO�EOacN sKiQ\ EOacN GuOO�wKiWe sKiQ\�
wKiWe

WKermomeWer WKermomeWer

A B C D

eJJ�wKiWe

ice�cream

spoQJe�caNe
GisK

EuEEOes

resisWor
compass
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14 7Ke� GispOacemeQW�GisWaQce� aQG� GispOacemeQW�Wime� JrapKs� are� sKowQ EeOow Ior� a�waWer�waYe� iQ� aQ�

oceaQ.

:KaW�is�WKe�IreTueQc\�oI�WKe�waWer�waYe"

A �.����+] B �.���+]

C ���+] D ����+]

15 $�smaOO�coQGucWiQJ�spKere�is�suspeQGeG�E\�aQ�iQsuOaWeG�WKreaG.�:KeQ�a�posiWiYeO\�cKarJeG�roG�is�
ErouJKW�Qear�WKe�spKere��WKe�spKere�is�aWWracWeG�as�sKowQ�iQ�WKe�GiaJram�EeOow.

:KicK�oI�WKe�IoOOowiQJ�is�are�reasoQaEOe�GeGucWioQ�s�"

,�7Ke�spKere�ma\�carr\�a�posiWiYe�cKarJe.�
,, 7Ke�spKere�ma\�carr\�a�QeJaWiYe�cKarJe.�
,,, 7Ke�spKere�ma\�Ee�QeuWraO.

A , aQG ,,�oQO\

B , aQG ,,,�oQO\

C ,, aQG ,,,�oQO\

D ,,,�oQO\
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16 7Ke� GiaJram� sKows� Iour� simiOar� OiJKW� EuOEs� coQQecWeG� Wo� a� EaWWer\.� EacK� EuOE� operaWes� aW� QormaO�

EriJKWQess.�,I�EuOE�;�EreaNs��wKaW�KappeQs�Wo�WKe�EriJKWQess�oI�WKe�remaiQiQJ�EuOEs"

Bulb : Bulb Y Bulb Z
A Gecreases Gecreases Gecreases

B Gecreases iQcreases iQcreases

C iQcrease uQcKaQJeG uQcKaQJeG

D iQcrease iQcreases iQcreases

17 $�EaWWer\�is�coQQecWeG�Wo�Wwo�crocoGiOe�cOips�aQG�a�Oamp.�7Kere�is�a�Jap�EeWweeQ�WKe�crocoGiOe�cOips.

                            
)our�wires�:��;��<�aQG�=��maGe�oI�WKe�same�maWeriaO�EuW�KaYe�GiIIereQW�OeQJWKs�aQG�WKicNQesses��are�
coQQecWeG�iQ�WurQ�EeWweeQ�WKe�crocoGiOe�cOips.�

������������������������������

:KicK�wire�wiOO�maNe�WKe�Oamp�JOow�WKe�mosW�EriJKWO\�aQG�wKicK�wire�wiOO�maNe�WKe�Oamp�JOow�WKe�OeasW�
EriJKWO\"

mosW�EriJKWO\ OeasW�EriJKWO\

A ; <

B < =

C : <

D : =
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18 7Ke�ra\�GiaJram�EeOow�sKows�WKe�IormaWioQ�oI�a�reaO�imaJe�E\�a�coQYerJiQJ�OeQs.

:KaW�is�WKe�IocaO�OeQJWK�oI�WKe�OeQs"

A �.� cm B � cm

C � cm D �� cm

19 7Ke�GiaJram�EeOow sKows�a�circuiW�wiWK�Iour�YoOWmeWer�reaGiQJs�V1, V2, V3 and V.

:KicK�eTuaWioQ�reOaWiQJ�WKe�YoOWmeWer�reaGiQJs�musW�Ee�Wrue"

A V = V1 + V2 + V3

B V + V1 = V2 + V3

C V =  V1 � V3

D V2 = 2V3
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20 $Q�eOecWric�cooNer�is�coQQecWeG�Wo�WKe�power�suppO\ E\�a���core�caEOe.�:KeQ�WKe�cooNer�is�worNiQJ�
correcWO\��wKicK�wires��iI�aQ\��carr\�WKe�same�curreQW"

A WKe�OiYe�aQG�WKe�earWK wires

B WKe�OiYe�aQG�WKe�QeuWraO wires

C WKe�OiYe��WKe�QeuWraO�aQG�WKe�earWK�wires

D QoQe�oI�WKe�WKree�wires�carr\�WKe�same�curreQW
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21 7Ke�GiaJrams�sKow�WKe�arraQJemeQW�oI�moOecuOes�iQ�a�suEsWaQce�aW�a�pressure�oI���aWm�aQG�aW�Wwo�

GiIIereQW�WemperaWures.�

aW ± ���o& aW ± ���o&

��

:KicK�suEsWaQce�couOG�WKe�GiaJrams�represeQW"�

suEsWaQce meOWiQJ�poiQW� o&� EoiOiQJ�poiQW� o&�
A ±��� ±��
B ±��� ±���
C ±��� ±��
D ±��� ±��

22 7Ke�IoOOowiQJ�GiaJram�sKows�WKe�resuOW�oI�a�cKromaWoJram�oEWaiQeG�Irom�Wwo�mixWures��;�aQG�<.

:KicK�suEsWaQce�s� is�are�preseQW�iQ�mixWure�;�EuW�QoW�mixWure�<"

A 4�aQG�6�oQO\

B 5�aQG�7�oQO\

C 6�oQO\

D 7�oQO\

23 $�paOe�JreeQ�soOuWioQ�oI�compouQG�E�reacWs�wiWK�aTueous�soGium�K\GroxiGe�Wo�Iorm�a�EOue�precipiWaWe.
:KeQ�aciGiIieG�siOYer�QiWraWe�is�aGGeG�Wo�WKe�soOuWioQ�oI�compouQG�E��a�wKiWe�precipiWaWe�is�oEserYeG.�
:KaW�is�E"

A copper�,,��cKOoriGe�

B copper�,,��suOIaWe

C iroQ�,,��cKOoriGe�

D iroQ�,,��suOIaWe

; < P�������4�������5�������6�������7

��
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24 $Q eOemeQW��)��Kas�p�proWoQs�aQG�Q�QeuWroQs�iQ�iWs�QucOeus.

� �
:KicK�row�JiYes�a�possiEOe�correcW�QumEer�oI�proWoQs��QeuWroQs�aQG�eOecWroQs�iQ�a�posiWiYe�ioQ�oI�aQ�
isoWope�oI�)"

proWoQs QeuWroQs eOecWroQs
A p Q���� p����
B p� Q���� p ±���
C p���� Q� p����
D p���� Q p ± �

25 +ow�maQ\�eOecWroQs�are�sKareG�iQ�a�moOecuOe�oI�meWKaQe"

A � B � C � D �

26 7Ke�WaEOe�sKows�some�properWies�oI�soGium�cKOoriGe�aQG�eWKaQe.�:KicK�properWies�are�iQ�WKe�wroQJ�
coOumQ"�

soGium�cKOoriGe eWKaQe

A ioQicaOO\ EoQGeG coYaOeQWO\�EoQGeG

B soOiG�aW�room�WemperaWure Jas�aW�room�WemperaWure

C soOuEOe�iQ�waWer� soOuEOe�iQ�waWer

D Kas�sWroQJ�Iorces�EeWweeQ�iWs�ioQs Kas�weaN�Iorces�EeWweeQ�iWs�moOecuOes

27 EOemeQW�/�is�iQ�*roup�,��wKiOe�eOemeQW�0�Kas�aQ�eOecWroQic�coQIiJuraWioQ�oI����.�7Ke�Wwo�eOemeQWs�
reacW�Wo�Iorm�a�cKemicaO�compouQG.

:KaW�is�WKe�correcW�cKemicaO�eTuaWioQ�Ior�WKe�reacWioQ�EeWweeQ�eOemeQW�/�aQG�eOemeQW�0"

A /����0Æ /0�

B �/���0�Æ /�0

C �/���0� Æ �/0

D �/���0� Æ ��/�0

28 �.��J oI�caOcium�are�compOeWeO\�EurQW�iQ ox\JeQ.�

�&a���2� Æ �&a2

:KicK�YoOume�oI�ox\JeQ�is�useG�iQ�WKis�reacWioQ�aW�room�WemperaWure�aQG�pressure"

A �.�� Gm� B �.���Gm� C �.���Gm� D �.���Gm�
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29 7Ke�IormaWioQ�oI�K\GroJeQ�cKOoriGe�Jas�Irom�K\GroJeQ�aQG�cKOoriQe�Jas�is�exoWKermic.

:KicK�JrapK�sKows�WKe�cKaQJe�iQ�WemperaWure�wKeQ�K\GroJeQ�Jas�is�reacWeG�wiWK�excess�cKOoriQe�
Jas"

A B

C D

30 &urYe���sKows�WKe�YoOume�oI�carEoQ�GioxiGe�JiYeQ�oII�wKeQ���J�oI�caOcium�carEoQaWe�Oumps�reacW�
compOeWeO\�wiWK�aQ�excess�oI�K\GrocKOoric�aciG�aW���q&.

:KaW�cKaQJe�couOG�resuOW�iQ�curYe��"

A 8siQJ a�Oower�WemperaWure.�

B 8siQJ a�more�coQceQWraWeG�soOuWioQ�oI�WKe�aciG.

C 8siQJ ��J�oI�caOcium�carEoQaWe�Oumps.

D 8siQJ ��J�oI�caOcium�carEoQaWe�powGer.

WemperaWure WemperaWure

WemperaWure

YoOume oI�K\GroJeQ�Jas

WemperaWure

YoOume�oI�K\GroJeQ�Jas

YoOume�oI�K\GroJeQ�Jas

YoOume�oI�K\GroJeQ�Jas

�J oI�caOcium�carEoQaWe�Oumps����q&

�
�

YoOume�
oI�&2�

� cm�

Wime��s
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31 ParW�oI�some�cKemicaO�reacWioQs�are�sKowQ.

,Q�wKicK�reacWioQ�is�WKe�uQGerOiQeG�suEsWaQce�oxiGiseG"�

A %r� �O�����e�±Æ �%r�± �aT�

B &u�� �s� ���e�±Æ &u��s�

C )e�� �aT����e�±Æ )e�� �aT�

D 0J��s��Æ 0J�� �aT�����e�±

32 7Ke�WaEOe�JiYes�iQIormaWioQ�aEouW�WKree�iQGicaWors.

iQGicaWor coOour�aW�p+�� p+�aW�wKicK�coOour�
cKaQJes

coOour�aW�p+���

WK\moO�EOue reG � \eOOow

coQJo�reG EOue � reG

pKeQoOpKWKaOeiQ coOourOess �� reG

:KicK�coOour�wouOG�Ee�oEWaiQeG�wKeQ�eacK�iQGicaWor�is aGGeG�separaWeO\�Wo�pure�waWer"

WK\moO coQJo�reG pKeQoOpKWKaOeiQ
A reG� EOue coOourOess
B reG� EOue reG
C \eOOow EOue reG
D \eOOow reG� coOourOess
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33 7Ke�GiaJrams�sKow�Wwo�experimeQWs��oQe�Wo�maNe�Earium�cKOoriGe�aQG�WKe�oWKer� Wo�maNe�Earium�

suOIaWe.�

,Q�eacK�experimeQW��WKe�aciG�is�ruQ�iQWo�WKe�coQicaO�IOasN�uQWiO�WKe�p+�is��.�

:KicK�are�WKe�QexW�sWeps�QeeGeG�Wo�oEWaiQ�soOiG�sampOes�oI�eacK�saOW"�

Earium�cKOoriGe Earium�suOIaWe
A cr\sWaOOisaWioQ cr\sWaOOisaWioQ

B cr\sWaOOisaWioQ IiOWraWioQ

C IiOWraWioQ cr\sWaOOisaWioQ

D IiOWraWioQ IiOWraWioQ

34 :KicK�sWaWemeQW�aEouW�*roups�iQ�WKe�PerioGic�7aEOe�is�correcW"

A $OO�eOemeQWs�iQ�WKe�PerioGic�7aEOe�are�QoW�coOoureG.�

B $OO�*roups�coQWaiQ�EoWK�meWaOOic�aQG�QoQ�meWaOOic�aWoms.

C EOemeQWs�Eecome�more�meWaOOic�across�WKe�PerioGic�7aEOe�Irom�OeIW�Wo�riJKW.

D $Woms�oI�eOemeQWs�iQ�WKe�same�*roup�KaYe�WKe�same�QumEer�oI�YaOeQce�eOecWroQs.

35 /iWKium��soGium��poWassium�aQG�ruEiGium�are�eOemeQWs�iQ�*roup�,�iQ�WKe�PerioGic�7aEOe.

:KicK�oI�WKe�IoOOowiQJ�sKows�WKe�correcW�WreQGs�GowQ�WKe�*roup�Ior�WKe�meOWiQJ�poiQW�aQG�GeQsiW\�Ior�
WKe�Iour�eOemeQWs"

meOWiQJ�poiQW GeQsiW\

A Gecreases iQcreases

B Gecreases Gecreases

C iQcreases iQcreases

D iQcreases Gecreases

GiOuWe�
K\GrocKOoric�aciG

aTueous�Earium�K\GroxiGe
aTueous�Earium�

K\GroxiGe

GiOuWe�
suOIuric�aciG
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36 0eWaOs�P�aQG�4�GispOa\�WKe�cKemicaO�EeKaYiours�as�sKowQ�EeOow�wKeQ�aGGeG�Wo�WKe�Yarious�soOuWioQs.��

aTueous�soOuWioQ meWaO�P aGGeG meWaO�4 aGGeG

maJQesium�QiWraWe Qo�reacWioQ� Qo�reacWioQ

]iQc�QiWraWe ]iQc�GispOaceG Qo�reacWioQ

iroQ�ii��QiWraWe iroQ�GispOaceG Qo�reacWioQ

copper�ii��QiWraWe copper�GispOaceG copper�GispOaceG

:KicK�oI�WKe�IoOOowiQJ�is�WKe�correcW�arraQJemeQW�oI�meWaOs�iQ�orGer�oI�GecreasiQJ�reacWiYiW\"

A maJQesium��P��]iQc��iroQ��4��copper

B maJQesium��]iQc��iroQ��P��4��copper

C P��maJQesium��]iQc��iroQ��4��copper

D maJQesium��P��]iQc��iroQ��copper��4

37 0aQ\�couQWries�KaYe�WaNeQ�measures�Wo�eQsure�WKaW�WKe�amouQW�oI�suOIur�iQ�uQOeaGeG�peWroO�aQG�GieseO�
IueOs�are�NepW�Oow.�:KicK�oI�WKe�IoOOowiQJ�couOG�Ee�WKe�reasoQ�Ior�sucK�measures"

A 7o�cuW�GowQ�WKe�amouQW�oI�IueO�useG�iQ�YeKicOes.

B 7o�reGuce�WKe�aciGiW\�oI�WKe�raiQ.

C 7o�reGuce�WKe�JreeQKouse�eIIecW.

D 7o�proWecW�WKe�o]oQe�Oa\er.

38 %iWumeQ�is�maGe�Irom�cruGe�oiO.�,W�is�useG�BBBBBBBBBBBBBBBBBB.

A as�aQ�aircraIW�IueO�

B Ior�maNiQJ�poOisKes

C Ior�maNiQJ�roaGs

D iQ�oiO�sWoYes

39 7Ke�WaEOe�sKows�WKe�oEserYaWioQs�maGe�wKeQ�aQ�orJaQic�compouQG�5�uQGerJoes�cerWaiQ�processes.

process oEserYaWioQ

comEusWioQ wKiWe�precipiWaWe�proGuceG�iQ�OimewaWer

EromiQaWioQ reGGisK�ErowQ�soOuWioQ�GecoOourises

K\GroJeQaWioQ marJariQe�is�proGuceG

:KicK�KomoOoJous�series�Goes�compouQG�5�EeOoQJ�Wo"�

A aOcoKoOs�

B aONaQes

C aONeQes

D carEox\Oic�aciGs
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40 $OcoKoOs�6�aQG�7�KaYe� WKe�moOecuOar� IormuOae�&x+�2+�aQG�&\+��2+�respecWiYeO\.�:KaW�are� WKe�

reOaWiYe�moOecuOar�masses�oI�6�aQG�7"�

reOaWiYe�moOecuOar�mass�oI�6 reOaWiYe�moOecuOar�mass�oI�7

A �� ��

B �� ��

C �� ��

D �� ��

END OF PAPER
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:est Spring Secondary School

PRELIMINARY EXAMINATION 2018

SCIENCE 5076 /02
Physics

SECONDARY      4 Express/ 5 Normal (Academic)

Name ����������� Date �� 6ep ����

Class Duration ��K����miQ
��

$GGiWioQaO�0aWeriaOs� 1,/

READ THESE INSTRUCTIONS FIRST

Section A (45 Marks)
$Qswer�all TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.
6Kow�all reOeYaQW�worNiQJ.

Section B (20 Marks)
$Qswer�T:O out of THREE TuesWioQs.
:riWe�\our�aQswers�iQ�WKe�spaces�proYiGeG�oQ�WKe�TuesWioQ�paper.
6Kow�all reOeYaQW�worNiQJ.

Information for Candidates
7Ke�QumEer�oI�marNs�is�JiYeQ�iQ�>�@�aW�WKe�eQG�oI�
eacK�TuesWioQ�or�parW�TuesWioQ.�

7Ke� use� oI� aQ� approYeG� scieQWiIic� caOcuOaWor� is�
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(c) 7Ke�mass�oI�WKe�peQGuOum�EoE is�����J.�:KeQ�WKe�EoE is�moYeG�Irom�O Wo X��iW�is�raiseG�
WKrouJK�a�YerWicaO�KeiJKW�oI��.��cm.�7Ke JraYiWaWioQaO�IieOG�sWreQJWK�is����1�NJ.�

(i) &aOcuOaWe�WKe�worN�GoQe�Wo�raise�WKe�spKere.�

worN�GoQe  �«««««««««... >�@�

(ii) &aOcuOaWe� WKe� maximum� speeG� oI� WKe� spKere� aIWer� iW� Kas� EeeQ� reOeaseG�� assumiQJ� air�
resisWaQce�is�QeJOiJiEOe.

maximum�speeG  �«««««««««... >�@�

(iii) $�sWuGeQW�GeWermiQes�WKe�Wime�WaNeQ�Ior�oQe�compOeWe�swiQJ�oI�WKe�peQGuOum.�6Ke�uses�Wwo�
meWKoGs.
,Q�WKe�IirsW�meWKoG��sKe�measures�WKe�Wime�Ior�oQe�compOeWe�swiQJ.�
,Q�WKe�secoQG�meWKoG��sKe�measures�WKe�Wime�Ior����compOeWe�swiQJs�aQG�GiYiGes�WKe�WoWaO�
Wime�E\���.�

ExpOaiQ�wK\�WKe�secoQG�meWKoG�JiYes�a�more�accuraWe�resuOW�WKaQ�WKe�IirsW�meWKoG.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�
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17

15 (a) )iJ.���.��sKows�WKe�EoiOer�oI�a�coaO�IireG�power�sWaWioQ.�+oW�Jases rise�aQG�WKermaO�eQerJ\�Irom�
WKe�KoW�Jases�KeaWs�WKe�coOG�waWer�iQsiGe�WKe�meWaO�pipes��IormiQJ�sWeam.

Fig. 15.1

(i) ExpOaiQ��iQ�Werms�oI�parWicOe moYemeQW�aQG�GeQsiW\�cKaQJe��wK\�WKe�KoW�Jases rise.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�

(ii) 8siQJ� iGeas� aEouW� parWicOes�� expOaiQ� Kow� eQerJ\� passes� WKrouJK� WKe� meWaO� pipes� E\�
coQGucWioQ.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�

(iii) 6uJJesW�wKaW�miJKW�KappeQ�iI�coOG�waWer�is�pipeG�iQ�Irom�WKe�Wop�oI�WKe�meWaO�pipes�iQsWeaG�
oI�WKe�EoWWom.
*iYe�a�reasoQ�Ior�\our�aQswer.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�
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(b) )iJ.���.��sKows�aQ�eOecWrosWaWic�precipiWaWor�WKaW�preYeQWs GusW�aQG�asK Irom emerJiQJ�Irom�WKe�
cKimQe\.

Fig. 15.2 

(i� 'escriEe�wKaW�KappeQs�Wo�WKe�GusW�aQG�asK�parWicOes�iQ�WKe�KoW�Jas�aIWer WKe\�pass�WKrouJK�
WKe�IiQe�wires�wiWK�QeJaWiYe�cKarJes.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�

(ii) ProYiGe�aQ�expOaQaWioQ�Ior�\our�aQswer�iQ�(b)(i).�

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�

(iii) 6uJJesW�a� reasoQ�wK\� iW� is� imporWaQW� Ior� WKe�power� sWaWioQ� Wo�preYeQW� GusW�aQG�asK� Irom�
emerJiQJ�Irom�WKeir�cKimQe\s.

..«..«««««««««...««««««««««««««««««««««««««««.�

..«..«««««««««...««««««««««««««««««««««««««««.�

..««««««««««««««««««««««««««««««««««......«.....� >�@�

End of paper--
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posiWiYe�
cKarJe

IiQe�wires�wiWK
QeJaWiYe�cKarJe

KoW�Jases�
GusW�aQG�asK

IiQe�wires�wiWK�
QeJaWiYe�
cKarJe
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Secondary 4E5N S(Physics) Prelim 2018 ± Mark Scheme
Answers to MCQ

1 2 3 4 5 6 7 8 9 10

%� %� '� $� $� &� '� '� '� '�

11 12 13 14 15 16 17 18 19 20

$� %� '� &� &� %� $� %� &� %�

Answers for Section A and B

Qn Answers Marks 
awarded

6ecWioQ�$
�a $ir�resisWaQce�$ir IricWioQ�EraNe�IricWioQ %���aQ\oQe�
�E 1oW�cKaQJiQJ %�
�c GecreasiQJ %�

� 0ass� ���.�� m� x����Pa�������1�NJ
 ��.���NJ

0�
$�

�a �� Ț& %�
�Ei 7Ke�eQerJ\�wiOO�cause�WKe�wax�parWicOes�Wo�YiEraWe�more�wiWK�iQcreasiQJ�speeG aEouW

iWs�IixeG�posiWioQs
7Ke spaciQJ EeWweeQ�WKe�wax�parWicOes�wiOO�iQcrease sOiJKWO\.

%�

%�
�Eii 7Ke�eQerJ\�wiOO�cause�WKe�wax�parWicOes�Wo�EreaN WKeir�Iorces�oI�aWWracWioQ�EoQGs

EeWweeQ�parWicOes.
�.6ome�parWicOe�are�aEOe�Wo�sOiGe pasW�eacK�oWKer.
�.7Ke�wax�parWicOes�wiOO�cKaQJe�Irom�IixeG�arraQJemeQW�Wo�raQGom�arraQJemeQW.

%�
%�

�c $s�WKe�Iorces�oI�aWWracWioQ�EeWweeQ�OiTuiG�parWicOes�are�weaNer WKaQ�WKe�Iorces oI
aWWracWioQ�EeWweeQ�soOiG�parWicOes��WKe�more�eQerJeWic�IasWer�moYiQJ OiTuiG�parWicOes�
wiOO�moYe�IurWKer�aparW Irom�eacK�oWKer�compareG�Wo�WKe�soOiG�parWicOes.�+eQce�iW�
expaQGs�more�EeWweeQ�����miQ�WKaQ�EeWweeQ�����miQ.

%�
%��

�a

PeQaOise�max��m�Ior JrapK�exWeQsioQ�Ee\oQG����miQ��missiQJ�aQ\�OaEeO

%��%�
���m�Ior�
eacK�
JrapK��

�E 'isWaQce�EeWweeQ�WKe�cars�
 ��ò�x����x���������x������±���ò�x����x�����
 � ���� ���
 �����m

0�

$�

�� �� Wime

speeG

&ar�%

&ar�A��

Answers Marks 
awarded

6ecWioQ�$
$ir�resisWaQce�$ir IricWioQ�EraNe�IricWioQ %�%%%% ��aQ\o
1oW�cKaQJiQJ %%%%%�%
GecreasiQJ %�

0ass� ���.�� m� x����Pa�������1�NJ
 ��.���NJ

0�
$�

�� Ț& %�
7Ke�eQerJ\�wiOO�cause�WKe�wax�parWicOes�Wo�YiEraWe�more�wiw WK�iQcreasiQQQQQJJJJJJ spspspspspspeeG aEouW
iWs�IixeG posiWioQs
7Ke spaciQJ EeWweeQ�WKe�wax�parWicOes�wiOO�iQcrease sOiJKWWO\O\.

%�

%�
7Ke�eQerJ\�wiOO�cause�WKWKWKKKWKWKWKWKWKKWKKWKWKWKWWKKe�ee�eeeeeeeeeeeeeeee wax�paaaaaaaaaaaaaaaaarWrWrrrrWrWrWrWrrWrWrWrWrWWrrrWWr icicicccicicccccccicicicicicicOeOeOeOeOeeOeOeOeeOeOeOeOeOeOOeOeesssss Wo�ErEEEEEEEEEEEEEEEEEEEEE eaaaaaaaaaaaaaaaaaaaaN WKeir�IoIoIoIoIoIoIoIoIoIoIoIoIooIoIoIoooII rcrcrcrcrcrccrcrcrcrrcrcrcrcrcrcrrcesesesesesesesesesesesesesesesessessesseseses oooooooooooooooooooI�IIIIIIIIIIIIIII aWWracWioQ�EoQGs
EeWweeQ�parWicOes.
�.6ome�parWicOe�ara e�aEOe�Wo�sOiGe pasW eeacacKK oWo Keer.r
�.7Ke�wax�parWicOes�wiOO�cKaQJe�Irom IIixeG aarrrraQaQJeJeJememeQWQW�Wo�raQGom�arraQJemeQW.

%�
%�

$s�WKe�Iorces�oI�aWWracWioQ�EeWweeQ�OiOiTuTuiGiG ppararWiWicOcOeses aarere�weaNer WKaQ�WKe�Iorces oI
aWWracWioQ�EeWweeQ�soOiG parWicOes��WKKee momom rere eeQeQerJr eWic�IasWer�moYiQJ OiTuiG parWicOes�
wiOOOO�moYe�IurWKer�apararW Irromom eeacK�oWoWKeKeer�r�cocompareG�Wo�WKe�soOiG�parWicOes.�+eQce�iW�
expaQGs�more�EeWeWwew eQeQ �����mimiQQ WKWKaQaQ EEeWeWwew eQ�����miQ.

%�
%��

%��%�
���m�Ior
eacK�
JrapK��

speeG

&ar�%

&a& r�A����
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�c

2�0.2
30

060

sm

onAccelerati

 

�
 

1eW�Iorce� �����x��.�
 �����1

0�

$�

� 0ass�oI�cocoQuW�oiO�  ����.��± ��.�� ���.��J�
0ass�oI�WKe�uQNQowQ�OiTuiG�  ���.��±���.�� ��� J

9oOume�oI�uQNQowQ�OiTuiG�  �YoOume�oI�cocoQuW�oiO�
 �0ass���'eQsiW\� ���.�����.���
 ����cm�

'eQsiW\�oI�uQNQowQ�OiTuiG�  �0ass���9oOume� ���������
 �.�� J�cm�

0�

0�

$�

� 0ass� ����NJ
:eiJKW� ����NJ�x����1�NJ�x��� ����1

%�
%�

�a ߣ =
330
5000

= 0.066�݉

0�

$�

�E
t
dv 2

 wKere�GisWaQce�EeWweeQ�EaW�aQG�EacN�oI�caYe

݀ = ሺݒ × ሻ/2ݐ
 �����x�����marN�iI�worNiQJs�reIOecW�WKe�correcW�reOaWioQsKip�EeWweeQ�Y�GisWaQce��W�
 ������m�

0�
$�

�a
5HIUDFWLYH�LQGH[� �

r
i

VLQ
VLQ

 0

0

39
�2

VLQ
VLQ

 �1.51�

0�

$�

�E
 cVLQ
n
1

 cVLQ
51.1
1

04.41 c RU� 041.5c  �XVH�PRUH�WKDQ�3VI�IRU�1.51� %�
�c 7KH�DQJOH�RI�LQFLGHQFH�LV�JUHDWHU�WKDQ�WKH�FULWLFDO DQJOH.

7KXV��WRWDO�LQWHUQDO�UHIOHFWLRQ�RFFXUV.
%�

1 51�
<

UHFWDQJXODU�
EORFN�

39q

�2q �2q
39q

ș

9oOume�oI�uQNQowQ�OiTuiG� YoOume�oI�cocoQuW�oiO
 �0ass���'eQsiW\� ���.�����.���
 ����cm�

'eQsiW\�oI�uQNQowQ�OiTuiG�  �0ass���9oOume� ��������
 �.�� J�cm�

0�

$�

0ass� ����NJ
:eiJKW� ����NJ�x����1�NJ�x��� ����1

%%�
%�

ߣ =
330
5000

= 0.066 ݉

0�

$�

t
dv 2

 wKere�GisWaQce�EeWweeQ�EaW�aQG�EacN�oI�caYe

݀ = ሺݒ × ሻ/2ݐ
 �����x�����marN�iI�worNiQJs�reIOecW�WKee ccoro rerecWc �reOeOaWaWioioQsQsKiKip�p�EeE WweeQ�Y�GisWaQce��W�
 ����� m�

0�
$�

5HIUDFWLYH�LQGH[� �
rr
i

VLLQQ
VLQ

  00

0

3399
��22

VLQ
VVLLQQ

 11.5.511

0�

$�

 cVLQ
n
1

L 1 UHFWDQJXODU
39q

�2q �2q
39q

ș
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Qn Answers Marks 
awarded

�a Jamma�ra\s� YisiEOe�OiJKW��iQIra�reG���� %�

�Ei microwaYe %�
�Eii G� �Y�x�W

���������m� �����������m�s�x�W ^�m�Ior�correcW�reOaWioQsKip�EeWweeQ�s�G�W��
iJQore�preIixes`

W� ��.����s

0�
$��

��a WKe worN�GoQe E\�WKe�source�iQ�GriYiQJ�a�uQiW�cKarJe���couOomE arouQG a�compOeWe�
circuiW.

%�

��E %��aQ\�
series�
coQQecWioQ�
wiWK�poer�
suppO\

%��aQ\�
paraOOeO�
coQQecWioQ�
wiWK�Oamp

��aE %�
%��

��c 7XUQ�WKH�PDJQHW�VR�WKDW�WKH�SROHV�H[FKDQJH�SODFHV�ZLWK�HDFK�RWKHU.
RU�
7XUQ�WKH�FHOOV�VR�WKDW�WKH�WHUPLQDOV�DUH�VZLWFKHG�RYHU.

%��eiWKer�
oQe

��G 6WeeO�reWaiQs�maJQeWism�is�a�permaQeQW�maJQeW�wKiOe�iroQ�is�QoW. %�

�� $QWicOocNwise�momeQWs� �cOocNwise�momeQWs
��������.��� �7��.�� ���������.�� appOies�priQ.�oI�momeQW

������ ��.� 7������ correcW�GisWaQce
7�� ����1

0�
0�
$��

9

$

1

coQQecWi
wiWK�poe
suppO\

%��aQ\
pap raOOeO�
ccoQQecWi
wiWK�Oam

E %�
%��

9

$

1111111111111111
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Qn Answers Marks 
awarded

6ecWioQ�%
��ai 6�

6���6�

%�
%�

��aii WKe�Kair�Gr\er�Kas�a�pOasWic�case wKicK�is�aQ�iQsuOaWor so�aQ\�curreQW�OeaNaJe�Irom�
WKe�wires�wiOO�QoW�Ee�coQGucWeG�ouWwarGs�GouEOe�iQsuOaWioQs

%�

��aiii P� �,9
,� ���������� ��.�� $ %�

��aiY ��$ �Qo�marNs Ior�Qo�uQiWs� %�
��E iI�oQe�KeaWiQJ�coiO�is�IauOW\��WKe�wKoOe�Gr\er�caQQoW�worN�25

WKe�power�oI�WKe�KoW�air�caQQoW�Ee�cKaQJeG
%��eiWKer�
oQe

��c 4� �,W� ��9�5�W� �������
��
 �����& �Qo�marNs�Ior�Qo�uQiWs�

0�
$��

8siQJ�E� �PW��W� �E���P� ������������
 ������s �Qo�marNs�Ior�Qo�uQiWs�

0�
$��

��a

PeQaOise�max��m�iI�aQ\�Iorces�
'oes�QoW�WoucK�Iree�EoG\�missiQJ�OaEeO

%��iI�aOO���
Iorces�
JeQeraO�
GirecWioQ�
correcW�wiWK�
correcW�OaEeO

���marN�iI��
Iorces�are
correcW�
��marN�iI�
oQO\���Iorce�
is�correcW�

��E $W�;��aOO�WKree�Iorces�are�EaOaQceG�aQG�WKe�meWaO�spKere�Goes�QoW�moYe.�:KeQ�)�is�
remoYeG��a�resuOWaQW�Iorce �Gue�Wo�weiJKW�oI�meWaO�spKere�aQG�WeQsioQ�iQ�WKreaG��
acWs�oQ�WKe�meWaO�spKere��causiQJ�WKe�meWaO�spKere�Wo�moYe.

$W 2��aOO�*PE is�coQYerWeG�Wo�NiQeWic�eQerJ\�aQG�WKe�meWaO�spKere�coQWiQue�Wo�moYe�
pass�2�Gue�Wo�iQerWia �acTuireG�possessioQ�oI�KE.�>'o�QoW�JiYe�marNs��iI�caQGiGaWe�
oQO\�JaYe�GescripWioQs�oI�eQerJ\�cKaQJes�wiWKouW�OiQNiQJ�KE�Wo�moWioQ@

%�

%�
��ci :orN�GoQe  �JaiQ�iQ�*PE� �mJK

 
200 3�10�
1000 100

>coQYerW�mass�aQG�KeiJKW�correcWO\@

 �.���- >iQcOuGe�correcW�uQiW@
0�
$�

��cii *PE�aW�;�  �KE�aW�2
�.��  �ò���.���Y�
Y�  ��.�
Y�  0.6  0.775 m/s ���sI��� >aOso�accepW��.���m�s�miQus���marN�Ior�
wroQJ�or�missiQJ�uQiW@

0�

$�

��ciii 7Ke�maiQ�source�oI�error�is�WKe�reacWioQ�Wime oI�WKe�sWuGeQW.
%\�WaNiQJ�aYeraJe�oI����compOeWe�swiQJs��WKe�error�is�GiYiGeG EeWweeQ�spreaG�oYer
WKe����swiQJs.�>'o�QoW�awarG�marNs��iI�sWuGeQWs�MusW�meQWioQ�as�oEWaiQiQJ�more�

%�
%��

Iorce� F

WeQsioQ iQ�WKreaG

weiJKW oI�meWaO�spKere

c 4� ,W ��9�5�W� ������ ��
 ���� & �Qo�marNs�Ior�Qo�uQiWs�

0�
$��

8siQJ�E� �PW��W� �E���P� ������������
 ������s �Qo�marNs�Ior�Qo�uQiWs�

0�
$��

a

PeQaOise�max��m�iI�aQ\�Iorces�
'oes�QoW�WoucK�Iree�EoG\�missiQJQQJQQJQJQQJQJQJQQJQJQJQJQJ�OaEeO

%��iI�aOO��
IoIoIoIooIorces�
JeQeraO
GirecWioQ
correcW�w
correcW�Oa

���marN
Iorces�ar
correcW�
��marN�iI
oQO\���Io
is�correc

E $W�;��aOO�WKree�Iorceses�are EEaOaOa aQaQceceGG aQaQG�WKe�meWaO�spKere�Goes�QoW�moYe.�:KeQ�)�is�
remoYeG��a�resuOWWaQa W�Ioorccee �G�Gueue WWo�weiJKW�oI�meWaO�spKere�aQG�WeQsioQ�iQ�WKreaG��
acWs�oQ�WKe�memeWaWaaOO spspKeKerere��cacaususiQJ�WKe�meWaO�spKere�Wo�moYe.

$W 2��aOO *PE iss ccoQoQYeYerWrWeG�Wo�NiQeWic�eQerJ\�aQG�WKe�meWaO�spKere�coQWiQue�Wo�moYe�
pass�2�Gue�Wo iQerererererererererereeererrrrrrrWiWiWiWiWiWiWiWiWiiWiWiWiWiWiWiWWWWW a �acTuireG�possessioQ�oI�KE.�>'o�QoW�JiYe�marNs��iI�caQGiGaWe�
oQO\�JaYe�GescripWioQs�oI�eQerJ\�cKaQJes�wiWKouW�OiQNiQJ�KE�Wo�moWioQ@

%�

%�
i :orN�GoQe  �JaiQ�iQ�*PE� �mJK

Iorcccccccccccccccceeeeeeeeeeeeeeeee����� FFFFFFFFFFFFFFF

WeQsioQ iQ�WKreaG

wewwwwwwwwwwwwwwww iJKW oI�meWaO�spKere
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Qn Answers Marks 
awarded

accuraWe�WimiQJ�wiWKouW�expOaiQiQJ�wK\.@

��ai 7Ke�parWicOes�iQ�KoW�Jases�Eecomes�IurWKer�aparW WKaQ�surrouQG�coOG�air.
7Ke�KoW�Jases�KeQce�Eecomes�Oess�GeQse aQG rises.

%�
%�

��aii 7Ke�parWicOes�iQ�WKe�meWaO�pipe�JaiQs�NiQeWic�eQerJ\ Irom�WKe�eQerJeWic�Jas�parWicOes�
aQG�YiEraWe�more YiJorousO\.�
7Ke\�coOOiGe wiWK�WKe�QeiJKEoriQJ meWaO�parWicOes aQG passes�NiQeWic�eQerJ\ Wo�WKem.

%�

%�
��aiii 7Ke�coOG�waWer�wKeQ�KeaWeG�Eecomes�sWeam�wKicK�is�Oess�GeQse.�7Ke�sWeam�rises

up WKe�meWaO�pipes.
,I�WKe�coOG�waWer�is�pipeG�iQ�Irom�WKe�Wop��iW�wiOO�IOow�aJaiQsW�WKe�risiQJ�sWeam�aQG�
KeaW�WraQsIer�Wo�ouWsiGe�WKe�EoiOer�wiOO�Ee�iQeIIicieQW�EOocNeG�GisrupWeG.�

,I�coOG�waWer�is�pipeG�iQ�Irom�WKe�EoWWom��waWer�is�KeaWeG��Eecome�Oess�GeQse�aQG�
rises up�WKe�pipe�creaWiQJ�a�coQYecWioQ�curreQW�wKicK�WraQsIer�KeaW�awa\�Irom�WKe�
EoiOer.
,I�coOG�waWer�is�pipeG�iQ�Irom�WKe�Wop��iW�wiOO�Joes�aJaiQsW�WKe�QaWuraO�coQYecWioQ
curreQW�OeaGiQJ�Wo�iQeIIicieQW�EOocNeG�GisrupWeG KeaW�WraQsIer

%�

%�

��Ei 7Ke�parWicOes�wiOO�Ee�aWWracWeG�Wo WKe�posiWiYeO\ cKarJeG�pOaWes %�
��Eii 7Ke�GusW�aQG�asK�parWicOes�wiOO�JaiQ�eOecWroQs Irom�WKe�IiQe�wires�aQG�Eecome�

QeJaWiYeO\�cKarJeG.
$s�opposiWe�cKarJes�aWWracW��WKe�parWicOes�wiOO�Ee�aWWracWeG�Wo�WKe�pOaWes�wiWK�posiWiYe�
cKarJe.

%�

%�

��Eiii 7o preYeQW�air�poOOuWioQ��EaG�Ior�WKe�eQYiroQmeQW�eWc
�aQ\�reasoQs�perWaiQiQJ�Wo�GamaJe�Wo�eQYiroQmeQW�

%�

aE1'a

awarded
accuraWe�WimiQJ wiWKouW�expOaiQiQJ�wK\.@

7Ke�parWicOes�iQ�KoW�Jases�Eecomes�IurWKer�aparW WKaQ�surrouQG�coOG�air.
7Ke�KoW�Jases�KeQce�Eecomes�Oess�GeQse aQG rises.

%�
%�

7Ke�parWicOes�iQ�WKe�meWaO�pipe�JaiQs�NiQeWic�eQerJ\ Irom�WKe�eQerJJJeWeWeWeWeWeWicicicicicic JJJJJJasasasasasas�parrrrrrWiWiWiWiWiWicOcOcOcOcOcOese �
aQG�YiEraWe�more YiJorousO\.�
7Ke\ coOOiGe wiWK�WKe�QeiJKEoriQJ meWaO parWicOes aQG passes�NiQQQQQQeWeWeWeWeWeWeWeeeeeeee icicccicicic eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeQeQeQeeeeQQQQQQQQQQQQQQQQQQQQQQQQQQeQQerrrrrJr \ Woooo WWWWWWKeKeKeKeKeKem.m.m.m.m.m.

%�%%%%%

%�
i 7Ke�coOG�waWer�wKeQ�KeaWeG�Eecomes�sWeam�wKicK�is�Oess GGGGGGGGGGGGGGGGeeeeeeeQeQeQeeeeeeeeQeQeQeQeQeQeQeQeQQQQQQeQeQQQQQQQQQeeQQQQQQQeQQQQQeQQQeeQeQQQQQQQQQQQQQQQQQQQQQeQQQQQQQQQQQQeeee sesesessesssesesesesesesesesessesesesesessssesseeesseeseseesssseeeeessseseeeesssseeeeeesseeseeeeeeeeeeeseeeseeeeeseeeeseeeeeeeeseseeseeeeeeeeesssssssss ...................... 7K7K7K7K7K7K77777777K7K7K7K7777K777K777777K7777777K7K7K777777K7777K7K77777K777K77K777K77K77KK7K7KKK7K77777K7777777KKK777K7KKKKKK7KKKK7KKKKKKKKK7KKKK77KKK7KKKKK777KKKK7KK777KKK7KKKee ssssssWsssssssssssss eammmmmmmmmmmmmmmm ririrririrrrirriririrrririr seseseseseseseseseseseseseseseseseessssssssss

up WKe�meWaO�pipes.
,I�WKe�coOG�waWer�is�pipeG�iQ�Irom�WKe�Wop��iW�wiOO�IOowowowowowowowowowowowoowowowowowowowoww aaaaaaaaaaaaaaaaaaJaJaaJaaaaaJaaaaaaaaaaaaJJJJJJJJJJJJJJJJ iQiQiQiQiQQQQiQiQiQiQiiQiQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQiQQQQQiQQQQQQQiQQQQiQQiiiQsWsWWsWsWsWsssssWsWsWsWWsWsWsWsWsWsWWsWWWssWWWWsWWWWsWWsWsWsWsWsWsWsWsWWWWWWsWsWsWsWsWsWsWWWWsWsWsWWsWWWWsWsWWWsWWWsWWsWsWWssWsWsWsWsssWsssWsssssWsWsWssssssWsssWsWsWssssWWsssWssssssWssssssssssssssssWsW WWWWWWWWWWWWWWWWWWWWWWWWWWWKKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKeKKeKeKeKeKKeKeKKeKeKeKeKeKKKeKeKeKeKeKKeKKeKeKKeKeKeKKeKeKKKKeKKeKKeKeKeeKKeKeKeKKeKeKKKKKKeKeKKeKeKKKeeeKeKeKKeKeKeKeKeeeeKeKeeeeeeKeeeeeeeeKeeeeeeeeeKeeeeeeeeeeKeKeKeeKKKKKKKKeKKK rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrisisisissisisissisisisisisisisissisisisisisissisisiissisisisisiisisisiiiiiisisisisisiiiissssssssissssssssssssssssssssssssssssssssssiQiQiQQiQQiQiQiQQiQQiQiQiQQQQiQiQiQiQiQiQQiQQQQQQiQiQiQiQQiQiQiiQQiQiQiQQiQiQiQQQiQQiQQiQiiQQQQQQiQQiiQiQiiQQQQQiQiiQQiiiQiQiQQQQQQQQQQQQiQQQQQQQQQQQQQQQQQQQQQQQQQQQJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ ssssWsWsWsWWsWWWWsWWWWWWWWWWWWWWWWWWWeaeeeeeaeaeaeaeaeaeaeaeaeaeaeeeaeaeeeeee mmmmmmmmmmmmmmm aQaQQQaQaQaQQaQaQQaQaQaQaQaQaQaQaQaQGGGGGGGGGGGGGGGG
KeaW�WraQsIer�Wo�ouWsiGe�WKe�EoiOer�wiOO�Ee iQQQQQQQQQQQQQQQQQQQeIeeeeeeeeeeeeeeeeeee IicieQW�W�W�W�W�W�W�W�W�W�W�W�W���������EOEEEEEEEEEEEEEEEEEEEE ocococococococococococococcocccccNeG�G�G���������������������������������������������������������������������������������������GGGGGGGGGGGiGiiGiGGGGiiiiGiGiGGGiiGGGiiGGGGiGGGGGGGGGGGiGGiGiGGGGGGiGGiGiGGGGiGiGiGiGGGGGGiGiGGGGGGGiGGGiGGGiGGGGGGGGGGG srsrsrsrssrsrssrsrsssrsrrsrsrssrsssrrrsrsssrsssrsrsrsrsrsrsrsssrsrsrsrsrrrrsrsrssrsssrsrrrrsrssrsrssrssrsrrrrssrsrrsrssssrsrssrssrsrssssrrsrrsrsssrsrsrrssrrsssrrrssssssrrrrrrrsssrrrrssrssrsrrsrsrsrssssrrrsrrrrrrrrsssrrrrssrrupupupupuuupupuuuuuuuuupupupupuupuu WeWeWeWeWeWeWeWeWeW G.�

,I�coOG�waWer�is�pipeG�iQ�Irom�WKe�EoWWom��waWer�is�KeaWeG��Eecome�Oesssssss GeGeGeGeGeGeQQQQQsQ e�aQG
rises up�WKe�pipe�creaWiQJ�a�coQYecWioQ�curreQW�wKicK�WraQsIIIerere KKeaW�awa\ IIIIrom�WKe
EoiOer.
,I�coOG�waWer�is�pipeG�iQ�Irom�WKe�Wop��iWW wiOO�JoJoeses�aJaaiQiQsWsW WWKeKe QQaWaWuuraO�coQYecWioQ
curreQW�OeaGiQJ�Woo�iQeIIicieQW�EOocNeG�GiisrupupWeWeGG KeeaWaW WWraraQsQsIeIerr

%�

%�

7Ke�parWicOes�wiOO�Ee�aWWracWeG�Wo WKe�popoosisiWiWiYeYeO\O\ cKcKararJeJeG�G�pOaWes %�
7Ke�GusW�aQG�asK�parWicOes�wiOO JaiQ eeOeOecWcWroroQsQ IrIromom�WKe�IiQe�wires�aQG�Eecome�
QeJaaWiYeO\�cKarJeG.
$s�opppppppppppppppppppppopopopoppppppppppppppp sisisissisisisisisisisisisissssisissss WWWWWeWWWWWWWWWWW �cKaKaKaKaKaKaKaKaKaKaKaKaKaKaKaKKaKaKKaaarJrJrJrJrJrJrJrJrJrJrJrJrJrJrJrJJJJJeseeeeeeeeeeee �aWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWrararararaararararararararararaaarararr cWccccccccccccccccc ��WKe�e�paparWrWiccOeOes�s�wiw OO�Ee�aWWracWeG�Wo�WKe�pOaWes�wiWK�posiWiYe
cKarJe.

%�

%�

i 7o preYeQW�air�poOOuWioQ�� EaEaGG IoIor�r WKWKWKee eQYiroQmeQW�eWc
�aQ\�reasoQs pperrWaWaaiQiQiQiQJJ WoW GGamamaJa e�Wo�eQYiroQmeQW�

%�

aE1'a
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1ame� &Oass� ,QGex�1o�

<uaQ�&KiQJ�6ecoQGar\�6cKooO

EQG�oI�\ear ExamiQaWioQ������

6ecoQGar\�7Kree Express

SCIENCE (PHYSICS) 5076/01
Paper��� 0uOWipOe�&Koice 12 Oct 2018

Papers 1: 1 hour
$GGiWioQaO�0aWeriaOs��������0uOWipOe�&Koice�$Qswer�

6KeeW

READ THESE INSTRUCTIONS FIRST

:riWe�iQ�soIW�peQciO.
'o�QoW�use�sWapOes��paper�cOips��KiJKOiJKWers��JOue�or�correcWioQ�IOuiG.
:riWe� \our� Qame�� cOass� aQG� iQGex� QumEer� oQ� WKe� $Qswer� 6KeeW� iQ� WKe� spaces� proYiGeG�
uQOess�WKis�Kas�EeeQ�GoQe�Ior�\ou.

7Kere�are� twenty 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.

$Qswers�Wo�Paper���aQG�Paper���musW�Ee�KaQGeG�iQ�separaWeO\.
EacK�correcW�aQswer�wiOO�score�oQe�marN.�$�marN�wiOO�QoW�Ee�GeGucWeG�Ior�a�wroQJ�aQswer.
<ou�are�aGYiseG�Wo�speQG�Qo�more�WKaQ�30 minutes oQ Paper 1.�
<ou�ma\�proceeG�Wo�aQswer�Paper���as�sooQ�as�\ou�KaYe�compOeWeG�Paper��.
$Q\�rouJK�worNiQJ�sKouOG�Ee�GoQe�iQ�WKis�EooNOeW.�
7Ke�use�oI�aQ�approYeG�scieQWiIic�caOcuOaWor�is�expecWeG��wKere�appropriaWe.

7Kis�GocumeQW�coQsisWs�oI�6 priQWeG�paJes.�
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��

1 7Ke�GiaJram sKows a�YerQier�scaOe�pOaceG�aJaiQsW�a�ruOer.

:KaW�is�WKe�YerQier�reaGiQJ"�

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

2 $�sea�Eree]e�KappeQs�iQ�WKe�Ga\.�$Q�expOaQaWioQ�oI�WKe�sea�Eree]e�coQWaiQs�oQO\�IiYe
sWaWemeQWs.
�� 'eQsiW\�oI�WKe�air�Gecreases
�� /ess�GeQse�air�rises�
�� 7Ke�air�aEoYe�WKe�OaQG�is�KeaWeG�aQG�expaQG
�� /aQG�mass�warms�up�IasWer�WKaQ�WKe�sea�iQ�WKe�Ga\�
�� &ooOer�air�Irom�WKe�sea�moYes�iQ�Wo�Iorm�sea�Eree]e

:KaW�is�WKe�correcW�orGer�oI�WKese�sWaWemeQWs"

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

3 :KaW�is�WKe�Qame�oI�WKe�properW\�oI�a�EoG\�WKaW�resisWs�a�cKaQJe�iQ�iWs�sWaWe�oI�resW�or�
moWioQ"�

A 0ass
B 6peeG
C 'eQsiW\
D $cceOeraWioQ

4 $�porWaEOe�JeQeraWor�caQ�suppO\������������-�oI�eOecWricaO�eQerJ\�iQ����Kours.�:KaW�is�
WKe�aYeraJe�power�ouWpuW�oI�WKe�JeQeraWor"

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

331



��

P 
Q

A            B             C           D

5 7Ke�speeG�Wime�JrapK Ior�a�c\cOisW is�sKowQ�EeOow.�

7Ke�mass�oI�WKe�c\cOisW�wiWK�WKe�EiNe�is����NJ.

:KaW�is�WKe�resuOWaQW�Iorce�oQ�WKe�c\cOisW�wiWK�EiNe"�

A ����1� B ����1� C �����1� D ������1�

6 $�uQiIorm�pOaQN�is�EaOaQceG�aW�WKe�ceQWre�E\�a�piYoW.�-oKQ�pOaceG�EOocN�P�oQ WKe�pOaQN�
as� sKowQ� iQ� WKe� GiaJram� EeOow.� %OocN�4� is�maGe� oI� WKe� same�maWeriaO� as�P� EuW� is�
smaOOer�iQ�YoOume.

:Kere�sKouOG�-oKQ�pOace�EOocN�4�Wo�Neep�WKe�pOaQN�iQ�eTuiOiErium"�

7 $�smaOO� WaEOe�weiJKiQJ����1�sWaQGs�oQ� Iour� OeJs��eacK�KaYiQJ�aQ�area�oI� coQWacW�oI�
�.����m�.�:KaW�is�WKe�pressure�oI�WKe�WaEOe�oQ�WKe�IOoor"��

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

8 $�Q\OoQ�MacNeW is�IiOOeG�wiWK�IeaWKer�aQG�GowQ.�'owQ�is�WKe�Iur�IouQG�aW�WKe�cKesW�area�
oI�EirGs.�

:KicK�oI�WKe�IoOOowiQJ�EesW�expOaiQ�Kow�WKe�MacNeW�Neeps�WKe�user�warm�iQ�wiQWer"

A� 1\OoQ�is�sKiQ\�aQG�is�a�poor�aEsorEer�oI�coOG.
B )eaWKer�is�a�poor�coQGucWor�oI�KeaW.
C 'owQ�is�Yer\�IiQe�aQG�sWops�coQYecWioQ�curreQW�Irom�JeWWiQJ�seW�up.
D )eaWKer�aQG�GowQ�is�aEOe�Wo�Wrap�air��aQG�air�is�a�poor�coQGucWor�oI�KeaW.

9 :KicK�Iorm�oI�eQerJ\��WKaW�moOecuOes�KaYe��is�reOaWeG�Wo�WemperaWure"��

A QucOear�eQerJ\
B NiQeWic�eQerJ\
C poWeQWiaO�eQerJ\
D WKermaO�eQerJ\

10 0oOWeQ�JOass�are�poureG�oQWo�a�sWicN�Wo�Ee�mouOGeG iQWo�JOass�EaOO.�7Ke�JOass�cooOs�Wo�
iWs�Iree]iQJ�poiQW�aQG�EeJiQs�Wo�soOiGiI\.

$s�WKe�JOass soOiGiIies��iWs�WemperaWure

A Gecreases�aQG�eQerJ\�is�OosW�Irom�WKe�JOass.
B remaiQs�WKe�same�aQG�eQerJ\�is�OosW�Irom�WKe�JOass.
C Gecreases�aQG�Qo�eQerJ\�is�OosW�Irom�WKe�JOass.
D remaiQs�WKe�same�aQG�Qo�eQerJ\�is�OosW�Irom�WKe�JOass.�
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11 -oKQ�WKrew�a�peEEOe�iQWo�WKe�poQG�aQG�creaWeG�a�rippOe as�sKowQ�EeOow.�

,Q�Wwo�secoQGs��WKree�compOeWe�waYes are�proGuceG�oQ�WKe�surIace�oI�WKe�waWer.�7Ke�
GisWaQce�EeWweeQ�WKree�cresWs�is���.��cm.

:KaW�is�WKe�speeG�oI�WKe�waYe"

A �.�� cm�s B �.�� cm�s C �.�� cm�s D ��.��cm�s

12 :KicK�oI�WKe�IoOOowiQJ�sWaWemeQWs�aEouW WraQsYerse waYes�is�Wrue"

A $OO�WraQsYerse�waYes�WraYeOs�aW�WKe�speeG�oI��.��x���� m�s�iQ�Yacuum.�
B 7raQsYerse�waYes�are�waYes�WKaW�WraYeOs�paraOOeO�Wo�WKe�GirecWioQ�oI�iWs�YiEraWioQ.
C $OO�WraQsYerse�waYes�reTuire�a�meGium�Wo�WraYeO.
D $OO�WraQsYerse�waYes�caQ�Ee�reIOecWeG�or�reIracWeG.

13 $�ra\�oI�OiJKW�WraYeOs�Irom�Yacuum�iQWo�JOass.

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

A siQ�a ��siQ�d
B siQ�c ��siQ�b
C v1 � v2

D v2 � v1

9acuum *Oass

a
b

c
d

speeG� v1

speeG� v2

��.� cm
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14 7Ke�GiaJram�sKows�a�paWieQW�KaYiQJ�Kis e\es�WesWeG.�$�cKarW�wiWK OeWWers�oQ�iW�is�pOaceG�
EeKiQG�Kim aQG�Ke�sees�WKe�cKarW�reIOecWeG�iQ�a�pOaQe�mirror.

+ow�Iar�awa\�Irom�WKe�paWieQW�is�WKe�imaJe�oI�WKe�cKarW"

A ��m B ��m C ��m D ���m

15 :KicK� GiaJram� correcWO\� sKows� WKe� eOecWric� IieOG� paWWerQ� EeWweeQ� Wwo� isoOaWeG� poiQW�
cKarJes"

��m � m

mirror
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16 $�wire�Kas�a�resisWaQce�oI����ȍ.�$�secoQG�wire��maGe�oI�WKe�same�maWeriaO��Kas�KaOI�
WKe�OeQJWK�aQG�KaOI WKe�cross�secWioQaO�area.

:KaW�is�WKe�resisWaQce�oI�WKe�secoQG�wire"

A �.� ȍ B� �.� ȍ C �� ȍ D �� ȍ

17 $����9�EaWWer\�is�coQQecWeG�across�a�paraOOeO�arraQJemeQW�oI�Wwo�resisWors.

:KaW�is�WKe�reaGiQJ�oQ�WKe�ammeWer"

A �.��$ B �.��$ C �.��$ D �.��$�

18 $�compass�is�pOaceG�aW�X EesiGe�aQ�eOecWromaJQeW�as�sKowQ�iQ�WKe�GiaJram�EeOow.

:KicK�oI�WKe�GrawiQJs�sKows�WKe�correcW�GirecWioQ�oI�WKe�compass�QeeGOe"

� �

�� 9

� �

$

X

C

B
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19 $�comEiQeG�$uGio�9isuaO�uQiW�oI�a�speaNer�aQG�a�WeOeYisioQ�is�coQWroOOeG�E\�oQe�swiWcK.�
7Ke�uQiW�coQWaiQs�a��.��N:�speaNer�aQG�a�����:�WeOeYisioQ.
,Q�oQe�weeN��WKe�WeOeYisioQ�useG��.��N:K�oI�eOecWricaO�eQerJ\.

+ow�mucK�eOecWricaO�eQerJ\�is�useG�E\�WKe�$uGio�9isuaO�uQiW iQ�WKaW�oQe�weeN"�

A �.��N:K B �.��N:K C �.��N:K D ���N:K

20 7Ke� GiaJram� EeOow� sKows� aQ� upwarGs� Iorce� acWiQJ� oQ� a� curreQW�carr\iQJ� wire iQ� a�
maJQeWic�IieOG.�:KaW�is�WKe�GirecWioQ�oI�WKe�maJQeWic�IieOG"

A Wo�WKe�OeIW� �
B Wo�WKe�riJKW� �
C GowQwarG� �
D ouW�oI�WKe�paper

----- End of Paper ----- 
Efforts Today Rewards Tomorrow

upwarG�Iorce

curreQW�carr\iQJ�wire
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YUAN CHING SECONDARY SCHOOL
6ecoQGar\�)our�Express�� )iYe�1ormaO��$caGemic��&ourse
PreOimiQar\�ExamiQaWioQ�������

&$1','$7E�
1$0E

&/$66 ���������������� ,1'E;
���������������� 180%E5

SCIENCE (PHYSICS)

Paper����

&aQGiGaWes�aQswer�oQ�WKe�4uesWioQ�Paper.
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WKe�maiQ�curreQW.�
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End of Paper
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0arNiQJ�6cKeme��E��1$

Section A: [20]

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

11. 12. 13. 14. 15. 16. 17. 18. 19. 20.

Section B: [45]

1 (a) x 7Ke� YiEraWiQJ� speaNer� pusKes� aQG� puOOs WKe� surrouQGiQJ� air parWicOes
causiQJ�iW�Wo�YiEraWe�iQ�WKe�same�GirecWioQ�as�WKe�waYe�moWioQ.�

x 7Kis�IirsW�Oa\er�oI�air�wiOO�iQ�WurQ�pusKes aQG�puOOs�WKe QexW�Oa\er oI�air�
x 7Kis�process�coQWiQues.
x ProGuciQJ�a�series�oI�compressioQ�aQG�rareIacWioQ iQ�WKe�air.

>���@
>���@
>���@

>���@�

(b)(i) ������waYes are�proGuceG�iQ���secoQG. >�@
(ii) Y� �IȜ

Ȝ� �Y���I
)or�OoQJesW�waYeOeQJWK��use�I� ��� +]
Ȝ� �����ms�� ���� +]
 ���.� m

>�@

>�@

2 (a)

ò m�Ior�eacK�coQsWaQW�speeG�secWioQ�oI�pOoW. �m�Ior�coQsWaQW�acceOeraWioQ�	�
�m�Ior�QoQ�uQiIorm�GeceOeraWioQ�

,I�Wime�GuraWioQ�is�wroQJ��� m�Ior�eacK�secWioQ.

>�@�

Section B: [45]

1 (a) x 7Ke� YiEraWiQJ� speaNer� pusKes� aQG� puOOs WKe� surrouQGiQiQJJ aiairr parWicOes
causiQJ�iW�Wo�YiEraWe�iQ�WKe�same�GirecWioQ�as�WKe�waYe�moWWiooQ.

x 7Kis�IirsW�Oa\er�oI�air�wiOO�iQ�WurQ�pusKes aQG�puOOs�WKe \ rrQeexWxW OOa\a\err oIoI air�
x 7Kis�process�coQWiQues.
x ProGuciQJ�a�series�oI�compressioQ�aQG�rareIacWiooQQ iQiQ WWKeKe aair.

>���
>���
>���

>���

(b)(i) ������waYes are�proGuceG�iQ���secoQG. >�@
(ii) Y� �IȜ

Ȝ� �Y���I
)or�OoQJesW�waYeOeQJWK��use�I� ��� +]
Ȝ� �����ms�� ���� +]
 ���.� m

>�@

>�@

2 (a)
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(b)

cKaQJiQJ���miQ�Wo����s���m�

>0�@

>$�@
(c) )orce� ������;��.���

 ��� 1
>�@
>�@

3 (a) mass� �w�J� ��.����� ��.���NJ >�@
(b) mass� �GeQsiW\�x YoOume��

 ��.���x�����
 �����J�
 ��.��NJ�

>�@

>�@

4 (a) JiYe��m�so�OoQJ�w�is�YerWicaO�GowQwarG�arrow�
Qear�or�aW�WKe�ceQWre�oI�WKe�WaEOeWop. >�@

(b) ���������m���������������������m�
5esuOWaQW�momeQW� ��:�x�'moQiWor�����:�x�'WaEOeWop��

 �����1�x��.���m��������1����.���m�
 ����1m������1m�
 �����1m�����

>�@�

(c) 6um�oI�$QWi�&OocNwise�momeQW� �6um�oI�&OocNwise�momeQW
)�x��.��m����� ������1m�

) � ��������.���
)��� ���.��1

>�@

>�@

5 (a) KE� �mJK
��.����.���Y��� ���.���������

 ������
Y� ��.���m�s�����

>�@
>�@

(b) worN�GoQe� �KE
��.��G� ����������

G� ��.��m��
>�@
>�@

6 (a)(i) 8OWraYioOeW�raGiaWioQ�is�useG�iQ�suQ�EeGs���sWeriOisaWioQ�oI�eTuipmeQW. >�@
(ii) 0icrowaYe�is�useG�Ior�microwaYe�oYeQ���saWeOOiWe�commuQicaWioQ >�@

(b) mass �GeQsiW\�x YoOume��
 ��.���x ����
 �����J
 ��.��NJ�

>�@

>�@

4 (a) JiYe��m�so�OoQJ w�is�YererWiWicacaOO GoGowQwQwaw rG aarrrrow�
Qear�or�aW WWKeKe cceQeQWrWree oI WWKeKe WWaEaEOeOeWoWop. >�@

(b) ���������m���������������������m�
5esuOWaQW�momeQW� ��:�x�'moQiWor�����::�x�'WaEOeWop��

 �����1�x��.���m�������� 11 ���.��� mm��
 ���� 11mm ����� �1m�
 � ����1mm�����

>�@�

(c) 6um oI $QWi�&OocNwise�momemeQWQW   �6u6umm oI &OocNwise momeQW
)�x�x �.�.�� mm � �   �� ���� 1m

)   ��������.��
)��� ���.��1

>�@

>�@

5 (a) KEKE   mmJKJK
��.����.���Y�Y�����  ����.�.�������� ����

 �������
Y�Y   �.���m�s�����

>�@
>�@

(b) woworNrN�GoQoQee� �KE
����.���G� ����������

G  ��.��m �
>�@
>�@
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(b) &ommoQ�
7Ke\�are�aOO�WraQsYerse�waYes�or
7Ke\�caQ�WraYeO�WKrouJK�Yacuum. 2r�7Ke\�WraYeO�aW�a�speeG�oI��.��x���� m�s�
iQ�Yacuum

'iIIereQce�
7Ke\�KaYe�GiIIereQW�waYeOeQJWK���IreTueQc\
�accepW�aQ\ oWKer pOausiEOe�aQswers�

>�@

>�@

7 (a) x +eaW�siQN�is�maGe�oI�meWaO��wKicK�is�a�JooG�coQGucWor oI WKermaO�eQerJ\
aOOows�WKermaO�eQerJ\ Wo�Ee�coQGucWeG�TuicNO\�awa\�Irom�WKe�cKip. or

x 7Ke�KeaW�siQN�meWaO�IiQs�are�paiQWeG�EOacN wKicK�is�a�JooG�emiWWer���
raGiaWor�oI�KeaW��wKicK�aOOow�KeaW�Wo�Ee�raGiaWeG�more�TuicNO\. or

x 7Ke�meWaO�IiQs�KaYe�a�OarJe�comEiQeG�surIace�area ��WKaW�aOOows�raGiaQW�
KeaW�Wo�Ee�raGiaWeG�more�TuicNO\ WKrouJK�coQYecWioQ�curreQW. (either two)

>�@

>�@�

(b) $s�WKe�WemperaWure�rises��WKe�moOecuOes�iQ�WKe�KeaW�siQN�YiEraWe�more
riJorousO\.
7Ke aYeraJe�spaciQJ EeWweeQ�WKe�moOecuOes�iQcreases.

>�@

>�@

8 (a)(i)

(ii)

&urreQW�iQ�WKe�roG�Irom�OeIW�Wo�riJKW

7Ke�roG�moYes�ouWwarG��

>�@

>�@�

(b) �i��7Ke�roG�moYes�wiWK�slower speed outward.�����������������������>�ò���ò�@

�ii��7Ke�roG�moYes�iQ�the opposite direction Wo�iWs�iQiWiaO�GirecWioQ���iQwarGs
in the same speed.�������������������������������������������������>�ò���ò�@


Must have both direction and speed to gain 1 mark

>�@

>�@

9 (a) 9� ��.��x��
 ��.��9

>�@
>�@

(b) 9� ����±�.�� ��.��9��aOOow�ecI�
,� ��.������ ��.���$��or��.��$

>�@
>�@

(c) 9� ��.�9
,� ��.��± �.��� ��.���$
5� ��.�����.��� ������

>�@�
>�@�

Section B

10 (a)(i) P� �Iorce���area
 �����1������cm�

 ����1�cm�
>�@
>�@

(ii) ���1�cm� >�@
(iii) )orce� ����1�cm� ;�����cm�

 �������1�
>�@

(b) (i) 9oOume� �area�x�OeQJWK
 �����cm� x���cm
 ������cm� >�@

aOOows�WKermaO�eQerJ\ Wo�Ee�coQGucWeG�TuicNO\�awa\�Irom�WKe�cKip. or
x 7Ke�KeaW�siQN�meWaO�IiQs�are�paiQWeG�EOacN wKicK�is�a�JooG�emiWWer���
raGiaWor�oI�KeaW� wKicK�aOOow�KeaW�Wo�Ee�raGiaWeG�more�TuicNcNcNcNcNcNO\O\O\O\O\O\. orooooo

x 7Ke�meWaO�IiQs�KaYe�a�OarJe�comEiQeG�surIace�area � WKaWWWWWW aaaaaaOOowsssss�s rar GiaQW�
KeaW�Wo�Ee�raGiaWeG�more�TuicNO\ WKrouJK�coQYecWioQ�curreeeeeeQWQWQWQWQWQW. (e(e(e(e(e(eiiititii her two)

>�@�

(b) $s�WKe�WemperaWure�rises��WKe�moOecuOes�iQ�WKe�KeaW�W�sisisisisisiQNQNQNQNQNQN�YiYiYiYiYiYiErErErErErEraWe�momomomomomorererererere
riJorousO\.
7Ke aYeraJe�spaciQJ EeWweeQ�WKe�moOecuOes�iQcrcrcrcrcrcrrreaeaeaeaeaeaaaeaeaeaeeaeaeaaaaeaeaeaeaeaeaeaeaeaaeaeaaaeaaeaeaeaaaaaaaeaaaaaeaaaaaeaaaaaaaeaaaeaaeaeaaeaaeaaaeaaaaeaaaeeeaaeaaaaaaaaaaeeeeeeeeeeeeaaeaeee seseseseseseseseseseseseseseseeseseesesessesesesseseseseseeseseseseseseeseesseeesessseeesesesseeeseseeeesessseeeesessesssesssseeesseeeeeessssssss.s.s.ssssss.s.ss.ssss.s.ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss.........

>�@

>�@

8 (a)(i)

(ii)

&urreQW�iQ�WKe�roG�Irom�OeIW�Wo�riJKW

7Ke�roG�moYes�ouWwarGG�

>�@

>�@�

(b) �i��7Ke�roG�moYes�wiWK�slower speed outwarrdd.. ����������������������>�ò���ò�@

�ii��7Ke�roG�moYes�iQ the e oppoposisitte direcctitionon WoWo iiWsWss�iQiWiaO�GirecWioQ���iQwarGs
in the same speed.����������������� ������� ������� � ��� ����������>�ò���ò�@


Must have both directit onon aandnd sspepeeded tto o gag in 1 mark

>�@

>�@

9 (a) 9� ��.� x�x��
 ��.��� 99

>�@
>�@

(b) 9� ������±�.��  �.�.��� 9�9��a�aOOOOO owo �ecI�
,� ��.������   �.�.���� $$��ooro ��.� $

>�@
>�@

(c) 9�9�  �.� �9�9
,,    �.�.����� ± �.� ����� ��.���$
5�5   �.� ���������.� ��� ������

>�@�
>�@�

Section B
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(ii) /eQJWK� �9oOume���area
 �����cm� ������cm�

 ���.���cm >�@
(c) 9aOYe�$�opeQ�aQG�oiO�IOows�Irom�WKe�reserYoir�iQWo�pisWoQ�P��YaOYe�%�

cOoses��pisWoQ4�remaiQs�wKere�iW�is.


�missiQJ�wroQJ���GeGucW���marN�

>�@

(d) 2iO��EeiQJ�a�OiTuiG��Kas�moOecuOes�cOoseO\�pacNeG.�$s�sucK�iW�is�QoW
compressiEOe.�
$ir�Kas�moOecuOes�wKicK�are�Iar�aparW.�$s�sucK�iW�is�compressiEOe.

>�@
>�@

11 (a)

$W�OeasW���OiJKW�ra\s�comiQJ�Irom�WKe�Wop�oI�WKe�oEMecW�Wo�WKe�opposiWe�siGe�
oI�OeQs.�/iJKW�ra\s�musW�iQcOuGe�arrow.
,maJe�GrawQ�correcWO\ wiWKouW�arrow�KeaG.

>�@
>�@

(b) 5eaO��iQYerWeG�aQG�eQOarJeG�± aQ\�Wwo
�missiQJ�wroQJ���GeGucW���marN�

>�@

(c) proMecWor� >�@
(d) 7Ke�imaJe�Eecomes�Gimmer�Oess�EriJKW.

:iWK�KaOI�WKe�OeQs�coYereG��Oess�OiJKW�passes�WKrouJK�WKe�remaiQiQJ�KaOI�oI�
WKe�OeQs�Wo�Iorm�WKe�imaJe.

>�@
>�@

(e)(i) Q� ���siQ�c
�.��  ���siQ�&

c� ���.��

>�@
>�@

oEMecW F2F1

OeQs

image


�missiQJ�wroQJ���GeGucW���marN�
(d) 2iO��EeiQJ�a�OiTuiG��Kas�moOecuOes�cOoseO\�pacNeG.�$s�sucK�iWW iiss�QoQoW

compressiEOe.�
$ir�Kas�moOecuOes�wKicK�are�Iar�aparW.�$s�sucK�iW�is�compreesssiEOee.

>�@
>�@

11 (a)

$W�OeasW���OiJKW�ra\s ccomomiQiQJJ IrIromom WWKeKe WWopo �oI�WKe�oEMecW�Wo�WKe�opposiWe�siGe�
oI�OeQs.�/iJKW�ra\s�muusWsW iiQcQcOOuGeGe aarrow.
,maJe�e�GrrawawQQ corrececWOWO\\ wiwiWKW ouW�arrow�KeaG.

>�@
>�@

(b) 5e5eaOa � iQQYeYerWeG aaQGQG eeQOQOararJeJeG ± aQ\�Wwo
�mmisissisiQJQ �wwroroQJQJ �� GGeGeGucu W���marN�

>�@

(c) prproMo eccWoWor�r� >�@
(d) 7K7Kee imi aJaJee EeE comes�Gimmer�Oess�EriJKW.

:i:iWKW KKaOaOI�I WKe�OeQs�coYereG��Oess�OiJKW�passes�WKrouJK�WKe�remaiQiQJ�KaOI�oI�
WKKee OeOeQs�Wo�Iorm�WKe�imaJe.

>�@
>�@

(e)(i) Q� ���siQ�c
�.��  ���siQ�&

>�@
>�@

oEMecW F2FF1

OOeQseQs
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(ii)

&orrecW�ra\�GirecWioQ�>���@�
&orrecW�aQJOe�JiYeQ�>���@�
0issiQJ�arrows��iQcorrecW�arrows�miQus���� marN
ExpOaiQ�
:iWK�WKe�iQciGeQW�aQJOe�aW�siGe�P4�JreaWer�WKaQ�WKe�criWicaO�aQJOe wKiOe�
JoiQJ�Irom�GeQser�meGium�Wo�a�Oess�GeQse�meGium��7oWaO�,QWerQaO�
5eIOecWioQ�occurs�aW�siGe�P4.

>�@ Ior
GrawiQJ

>���@
>���@

12 (a)
(i) 

P  �9,
���  �����,
,  ��.����$

5� �9�,
 �����·��.���
 �����ȍ

OR
P  �9� ��5

���  ����� ��5
5  ����� �����

 �����ȍ

>�@

>�@

>�@

>�@
(ii) E  �PW

 ��.��x��
 ��.��N:K

&osW  ��.��x��.��
 ���.��

>�@

>�@

(b) 7Kis�is�Eecause�wire�$�Kas�a�switch coQQecWeG�Wo�iW.
6o�wKeQ�WKe�swiWcK�is�opeQ��WKe�appOiaQce�wiOO�Ee�disconnected from 
the high voltage live wire.�7Kus�preYeQWiQJ�WKe�possiEiOiW\�oI�eOecWric�
sKocN�Wo�WKe�user.

>�@
>�@

(c) :ire�& >�@

���
������

&orrecW�ra\�GirecWioQ�>���@�
&orrecW�aQJOe�JiYeQ�>���@�
0issiQJ�arrows��iQcorrecW�arrows�miQus���� marN
ExpOaiQ�
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(d) :KeQ�WKe�IauOW�occurs��OarJe�curreQW�IOows iQWo�WKe�circuiW�EreaNer
WKe eOecWromaJQeW�is�maJQeWiseG sWroQJ eQouJK�Wo�aWWracW�WKe�iroQ�Ear.
7Ke�copper�Ear�is�puOOeG�awa\�Irom�WKe�coQWacW E\�WKe�spriQJ.
7Ke�coQWacW�is�EroNeQ.
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(d) :KeQ�WKe�IauOW�occurs��OarJe�curreQW�IOows iQWo�WKe�cirrrrrrcucucucucucuiWiWiWiWiWiW EEEEEEreeereaNaNaNaNaNaNerereeee
WKe eOecWromaJQeW�is�maJQeWiseG sWroQJ eQouJK WWWWooo�oo�o�aWaWaWaWaWaWWrWrWrWrWrWracacacacacacW�W�WWKe�irrrrrroQoQoQoQoQoQ EEEEEEarararararar.
7Ke�copper�Ear�is�puOOeG�awa\�Irom�WKe�coQWacW E\E\E\E\E\E\\ WWWWWWKeKeKeKeKeKe sssssprprpppp iQJ.
7Ke coQWacW�is EroNeQ.
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