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E P E

swer ALL ues io s o e paper pro i e .

1 s o e is roppe rom e op o a ui i o e rou .
ic is a ec or ua i

A ra i a io a po e ia e er o ri e s o e o e op o e ui i

B i e ic e er o e s o e as i reac es e rou

C ime a e or e s o e o reac e rou

D e oci o e s o e as i reac es e rou

2 e ia ram e ow s ows e rea i o a microme er screw au e.

a is e correc rea i

A . mm B . mm

C . mm D . mm

3 ic o ec as e rea es i er ia

A a mass a res
B a mass mo i a co s a acce era io
C a mass mo i a co s a e oci
D a mass a res
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4 e ia ram e ow s ows a simp e pe u um osci a i e wee posi io s X
a Z.

ic se ue ce s ou e ime o measure e perio o e pe u um

A XÆ Y B XÆ Z
C XÆ ZÆÆ Y D XÆ ZÆÆ X

5 e rap s ows e is a ce ime rap o a c c is w o c c e owar s e
e o e par a ac o e s ar i poi .

ic s a eme correc escri es e mo io o e c c is i e s a e ime
i er a

A rom o mi e c c is is mo i a u i orm acce era io .

B rom o . mi e c c is is mo i a u i orm spee .

C rom . o . mi e c c is is mo i a o u i orm spee .

D rom . o mi e c c is is mo i a u i orm spee .

ZX

Y

ime mi

is
a
ce

m
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6 orce is app ie o a o ec o a ric io ess sur ace. pro uces a
acce era io o . m s .

a are possi e a ues or e app ie orce a or e mass o e o ec

orce mass

A . .

B . .

C . .

D . .

7 u i orm eam cm o is pi o e a o e e . e wei o e eam is
a a wei a s cm rom e pi o .

upwar orce U is ee e o eep e eam ori o a .
a is e a ue o is orce

A B .

C D

cm

cm

U
pi o
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8 e i ure s ow e ow a o ec is i e suc a i is a e poi o a i
o er. ere wou e e i e posi io o e ce re o ra i o e o ec

9 e ia rams e ow s ow e cross sec io s o i ere asses. ic ass is
e mos s a e w e i e wi wa er o e rim

               A                              B                             C                             D 

10 ui er carr i i e ric s c im s a a er. Eac ric wei s a e
ui er c im s a er ica is a ce o . m i s.

a is e a era e power use o raise e ric s

A . B
C D
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11 e o owi o ec s a ose ea .
ic o ec oses a o i s ea ra ia io

A a iro oc a q wi ac sur ace i e air
B a s i me a o a spaces ip a q i space
C a woo e oc wi w i e sur aces a q

D e ea i e eme o a e e a q i wa er

12 ic s a eme a ou e apora io is rue

A E apora io causes e empera ure o a i ui o e i er.
B E apora io occurs rou ou e i ui .
C E apora io a es p ace a a empera ure.
D E apora io a es p ace re easi ea o e surrou i s.

13 o ec is p ace i ro o a p a e mirror as s ow e ow.

ic ia ram s ows e correc mirror ima e o e o ec

mirror

o ec

A B C D
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14 e ia ram s ows ow isp aceme aries wi ime as a wa e passes a ixe
poi .

a is e re ue c o is wa e

A . B .

C D

15 e ipper i a ripp e a i ra es a a re ue c o a orms e wa e
pa er s ow i e ia ram e ow. e is a ce e wee e wo cres s as
s ow is cm.

a is e spee o e wa e

A . cm s B . cm s

C cm s D cm s

isp aceme m

ime s

cm
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16 ic is a app ica io o microwa es

A use i o a posi io i s s em P o commu ica e wi sa e i es
B use i sca i o u a e
C use i rea me o ca cer
D use i remo e co ro ers

17 a io wa es i ra re ra ia io a u ra io e ra ia io are a par o e
e ec roma e ic spec rum.

a is e correc or er o i creasi wa e e

s or es o es

A ra io wa es i ra re ra ia io u ra io e ra ia io

B ra io wa es u ra io e ra ia io i ra re ra ia io

C u ra io e ra ia io i ra re ra ia io ra io wa es

D u ra io e ra ia io ra io wa es i ra re ra ia io

18 e ia ram e ow s ows a isp aceme ime rap o a o e pro uce
s rummi a ui ar s ri .

e same o e is pro uce a ai u a a ou er o ume ow wi e wa e
c a e

A e amp i u e o e wa e wou ecrease.
B e amp i u e o e wa e wou i crease.
C e pea s o e wa e wou e c oser o o e a o er.
D e pea s o e wa e wou e ur er rom o e a o er.

ime s

isp aceme m

10
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19 e curre i a a r er is . is swi c e o or ree mi u es.
ow muc c ar e ows rou e a r er

A . B
C D

20 r ce o e.m. . . as a wire co ec e o i s ermi a s.
o c ar e passes rou e circui w a is e amou o c emica

e er ra s orme i o e ec rica e er

A . B .
C D

- END OF PAPER - 
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E P E

SECTION A (45 marks)
swer all ues io s i e spaces pro i e o e ues io paper.

1 er ica u i orm c i er co ai s some mercur as s ow e ow.

e cross sec io a area o e c i er is . cm .
e er ica e o e i ui is cm.
e e si o e mercur is . cm .

(a) a cu a e e mass o e mercur i e c i er.

mass

(b) e ermi e e wei o mercur i e c i er. e e ra i a io a
ie s re e .

wei

(c) a cu a e e pressure exer e e mercur o e ase o e
c i er.

pressure cm

ase area
. cm

e si o mercur
. cm

e
cm

13
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2 se o ra ic i s a s rom e e o a me a ca e. ori o a c ai
pu s e ra ic i s o e ri so a e are a o e e mi e o e
roa . e ia ram e ow s ows e me a ca e i c i e o e er ica .

e wei o e ra ic i s is a e e sio i e ori o a
c ai is .

se a sca e ia ram o e ermi e e si e o e resu a orce o e wei
a e e sio i e c ai . a e e sca e use or e ia ram a e
irec io o e resu a orce rom e wei o e ra ic i s.

sca e cm represe s

resu a orce

irec io rom wei o ra ic i s ...

..

ori o a c ai

me a ca e

ra ic i s
wei
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3 ie isi e a wa er eme par . e ou wo i ere s i i c u es
A a B i a swimmi poo w ic are o m i . e as a mass o
. e ra i a io a ie s re is . ssume o s i es are

ric io ess.

(a) ie p a s i c u e A.
a cu a e e ai i ra i a io a po e ia e er as s e c im s o e
op o e c u e.

ra i a io a po e ia e er

(b) a cu a e e maximum spee o ie as s e s i es o e o om o
c u e A.

spee m s

(c) ie i s a c u e B wi e more exci i a c u e A as e
maximum spee o c u e B s ou e as er a c u e A si ce e
s i e is s eeper .

o ou a ree wi er Exp ai .

.........

..

..

c u e A c u e B

op

D

op

o om

mm

o om
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4 s u e s ow ea s a samp e o so i wax i a es u e.
e rap s ows ow e empera ure o e wax aries wi ime t.

(a) a e e me i poi o e wax.

me i poi q

(b) erma e er passes i o e wax rou ou e experime .

(i) escri e w a e ec is e er as o e i e ic e er a
e po e ia e er o e wax par ic es e wee e ime t

a t mi .

...

...

...

...

t mi

empera ure q
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(ii) escri e e c a es i a a occur o e arra eme a
mo io o e wax par ic es e wee t o t mi .

...

...

...

...

5 e ia ram e ow s ows a ra o i ra e i a o PQR i si e a simp e
op ica i re a emer es i o e air a poi R.

e re rac i e i ex o ass is . .

(a) (i) a cu a e e cri ica a e o ass.

a e q

(ii) Exp ai w e i ra i o emer e i o e air a er i is
i ci e a poi Q.

...

...

...

P

Q

R

ass

air

oo

o

x

17
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(iii) e i ra ma es a a e o q wi e orma o e ass
sur ace as i emer es rom poi R. a cu a e e a e x.

x q

(b) e ia ram e ow s ows a ass e s i air a i s wo oca poi s F1

a F2.

ree ra s o i pass rou F1 o e e s.

(i) e ia ram co i ue e pa s o e ree ra s rou e
e s a i o e air.

(ii) a e w a appe s o e spee o i a er ea i e e s
a re ur i o e air.

..............

F1 F2F1 F2

e s

ree
ra s

18
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6 e ia ram e ow s ows a sire oca e some is a ce rom a a ui i .
e sire is sou e o ce rie . s or w i e a er a o ser er s a i

ex o e sire ears e re ec e sou .

(a) e re ec e sou is ear . s a er. i e a e spee o
sou i air is m s ca cu a e e is a ce e wee e sire a
e a ui i .

is a ce m

(b) Exp ai ow e sou wa es propa a e rom e sire o e a
ui i rou air.

.........

..

..

..

sire

a
ui i

o ser er
x

19
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7 (a) re ri era or w e co ec e o a mai s supp as a
maximum power o .

(i) a cu a e e maximum curre or is re ri era or.

curre

(ii) e re ri era or is esi e wi a use as a sa e e ice.
Exp ai ow e use wor s a su es i a use ra i o or

is more sui a e or e e e.

...

...

...

(b) e re ri era or o a era e uses . e er ours. e cos o
e ec rici is a ou . or e er .

(i) a cu a e e a era e ou pu power.

power

(ii) a cu a e e cos o usi e re ri era or eac a .

cos

20
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8 simp e e ec roma e is s ow e ow.

e e swi c is c ose a iro a is a rac e o e iro core. e s ee
paper c ip is a rac e o e iro a .

(a) (i) a e e ma e ic po e a is orme a e e o e iro core
c oses o e iro a .

..........

(ii) Exp ai w ere is a a rac i e orce e wee e iro a a
e paper c ip.

...

...

...

(b) e swi c is ow ope . Pre ic a exp ai w a wou appe o
o e iro a a e s ee paper c ip.

.........

..

..

s ee paper c ip

iro core

coi o wirea er

swi c iro a

21
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Section B (20 marks)
swer ou o ues io s. Eac ues io carries mar s. ri e our a swers i
e spaces pro i e o e ues io paper.

9 e ia ram e ow s ows a s i er a i owar s e Ear a co s a
spee a o ime a er umpi rom a airp a e.

(a) (i) a e e i i ia acce era io o e s i er.

i i ia acce era io

(ii) e ia ram raw a a e a e er ica orces ac i o
e s i er.

(b) ime s e recei es a ra io si a . er a w i e e ope s is
parac u e. e spee ime rap or e s i er is s ow e ow.

ime s

spee ms

22
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(i) a e e ime w e e s i er ope s e parac u e.

t

(ii) a e e pe o acce era io e s i er u er oes rom e
ime e recei es e si a o e ime e ope s e parac u e.

..........

(iii) se our a swer o b(ii) o exp ai ow e wei o e s i er
re a es o e air resis a ce e ore e ope s e parac u e.

...

...

...

(c) a cu a e e o a is a ce ra e e e s i er a er e recei es
e si a e wee t o t s.

o a is a ce

(d) escri e e mo io o e s i er a er e ope s is parac u e.

..

..

..

23
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10 (a) e ia ram e ow s ows e oi er o a coa ire power s a io . o
ases rise a erma e er rom e o ases ea s e co wa er
i si e e me a pipes ormi s eam.

(i) i i e a s o escri e e e er co ersio s a a e
p ace as e coa ur s.

................. e er o e coa Æ erma e er

o o asesÆ .. e er o e wa er par ic es

(ii) si i eas a ou par ic es exp ai ow ea is ra s erre
rou e me a pipes co uc io .

...

...

...

(iii) u es w a mi appe i co wa er e ers e oi er rom
e op o e me a pipes i s ea o e o om.

i e a reaso or our a swer.

...

...

...

oi er
c im e

me a
pipes

s eam
ou

co
wa er i

air i

o ases

ur i
coa

24
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(b) e ia ram e ow s ows a e ec ros a ic precipi a or a s ops us
a as emer i rom e c im e .

(i) e i e electric field.

...

...

(ii) e ia ram e ow raw e e ec ric ie i es o a e a i e
c ar e par ic e.

–

p a e wi
posi i e c ar ec im e

rap
i e wires wi
e a i e
c ar e o us a as

par ic es

25
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(iii) escri e w a wou appe o e o as a us par ic es
a er i passes rou e i e wires. Exp ai our a swer.

...

...

...

26



16

E P E

11 e ia ram e ow s ows a circui co ai i our resis ors P Q R S a a
a er o e.m. . is co ec e as s ow .

esis ors P a Q eac as a resis a ce o . esis or R as a
resis a ce o a resis or S as a resis a ce o .

(a) i i e a s or e o owi s a eme s.

(i) esis or a esis or Q a e e same curre i em.

(ii) e po e ia i ere ce across resis or R is e same as e sum

o po e ia i ere ce across resis or a resis or

(b) (i) ow a e o a resis a ce o e circui is .

(ii) a cu a e e curre i resis or S.

curre

P Q

R

S

27
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(c) e ia ram e ow s ows a ri i wire e e wee e po es o a
ma e .

e e curre is swi c e o ere is a orce ac i o e wire.

(i) a e e irec io o e orce ac i o e wire.

...

(ii) escri e w a wou appe o e wire i e ermi a s o e
a eries is re erse .

...

(iii) u es wo wa s o i crease e ma i u e o e orce ac i
o e wire.

...

...

...

- END OF PAPER - 

swi c

ma ea er

or ou

ri i wire
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 4E5N Sc(Physics) Prelim Marking Scheme 2018 

Paper 1: MCQ [20] 

D B B D D D B B D B 

A C B A C A C B D D 

Section a: Short Structured Questions [45] 

Qn Ans Marks
1 (a) ass e si o ume

ass . cm . cm cm

ass . s

C1
A1 

1(b) ei m

. mar s awar e or co ersio o

. (ECF)
C1
A1

1(c)
A
FP  

4.0
109.0

 P

P . cm (ECF)
ccep . i s u e s use .

C1

A1

2 ccep a sui a e sca e o raw

ec ors o a

ia ram raw accura e usi

para e o ram or ria e me o .

irec io o ec ors mus e correc .

esu a

irec io anticlockwise
rom wei

B1
B1

B1

B1

3(a) PE m B1

(b) K.E

1800 =
1
2

C1

Section a: Short Structured Questions [45]

Qn Ans Marks
1 (a) ass e si o ume

ass . cm . cm cm

ass . s

C1
AA1 

1(b) ei m

. mar s awar eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oroororororororororororororooooroorrrrororrorororororrororrororroororooroooorooororooooroororoooorororoorrrr cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo eeeeeeeeeeeeeeeeeeeeeeeersio o

. (ECF)
C1
A1

1(c)
A
FP  

4.0
109.0

 P

P . cm (ECF)
ccep . i s u e s ususe ..

C1

A1

2 cccecepp aa sui a e sca e o raw

eecc ororss oo a

ia ram raw accura e usi

para e o ram or ria e me o .

irec io o ec ors mus e correc .

esu a

irec io anticlockwise
rom wei

B1
B1

B1

B1

30
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=
1800 × 2

45

= 8.94 /
A1

(c) o o a ree wi er ecause e height of both slides are the 
same.
ase o e co ser a io o e er e amou o gravitational 

potential energy being converted to kinetic energy is the same.
e ce ere wou e o i ere ce i e spee .

B1

B1 

4(a) o B1

(b)(i) e erma e er is converted into the kinetic energy (or 
cause the particles to vibrate faster) o e par ic es a e ce

e kinetic energy increases.
owe er e potential energy remains constant as ere is o

c a e i s a e o e su s a ce.

ar s o awar e i s u e me io c a e o s a e as su s a ce

us reac me i poi

B1

B1

(ii) o io s ea o vibrating about its fixed position e par ic es

ca ow move freely and randomly or par ic es s i e across o e

a o er .

rra eme e par ic es are no longer arranged in a regular 
pattern (orderly manner) a ou e par ic es are s i c ose

pac e .

B1

B1

5(a)
(i)

sin =
1

1.45
c . o

C1

A1
(ii) i ce e i ra is travelling from an optically denser medium 

to an optically less dense medium
a e angle of incidence is greater than the critical angle e

i ra u er oes total internal reflection a ere ore i o

emer e i o e air.

poi o ra e i a cri ica a e i e m

B1

B1

(iii) sin
sin 15 = 1.45

x . o

C1
A1 

4(a) o B1

(b)(i) e erma e er is converted into the kinetic energy (o(o(or 
cause the particles to vibrate faster) o e par ic es aa eee cecece

e kinetic energy increases.
owe er e potential energy remains constannntttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt asasassssssssasssasassasaasasssasaaasasssasssaasaaaaa eeeeeeeeeeerrre is oo

c a e i s a e o e su s a ce.

ar s o awar e i s u e me io c aa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeee asasas sssuuu s aaa cecece

us reac me i poi

B1

B1

(ii) o io s ea o vibrating about its fixed position e pppar ic es

ca ow move freely and randomly or par ic es s i e across o e

a o er .

rra eme e par ic es are no longer arranged in a regular 
pattern (orderly manner) a ou e par ic es are s i c ose

pac e .

B1

B1

5(a)
(i)

sin =
1

1.45
c . o

C1

A1
(ii) i ce e i ra is travelling from an optically denser medium 

to an optically less dense medium
a e angle of incidence is greater than the critical angle e

B1

B1
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(b)(i)

m or e i ra passi rou e mi e o e e s

m or e o er wo i ra s o ecome para e

B1
B1

(ii) e spee o i i creases. o o awar mar s i s u e sa

spee i creases as i s u c ear

B1

6(a) =
4.86 × 330

2
m

C1
A1

(b) s e sire vibrates i causes e surrou i air par ic es o

vibrate in the direction parallel to the direction of wave travel
pro uci a longitudinal wave. r

s e sire vibrates i displaces e surrou i air particles
causi em o i ra e as we .

e sou wa e is propa a e rou e air rou a series o

compressions and rarefactions e ore i reac es e ar e

ui i .

B1

B1

B1

7(a)
(i) .

C1
A1

F1 F2

m or e i ra passi rou e mi e ooooooooooooooooooooooooooooooooooooooooooooooooo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeee s

m or e o er wo i ra s o ecome pppppppppppppppppppppppppppppppppppppppppppppppppppararaaarararararararrararaarrararaaraarararararararararaararararaarararaararaaaaaaaraarararaaarrarraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

B1
B1

(ii) e spee o i i creases. o o awar mar ss i s u e sa

spee i creases as i s u c ear

B1

6(a) =
4.86 × 330

2
m

C1
A1

(b) s e sire vibrates i cauauseses ee susurrr ouou i air par ic es o

vibrate in the direction ppararalallelel toto tthe ddirection of wave travel
pro uci a lolongngiituddininalal wwavavee. rr

s e ssiriree vivibrbratateses i displaces e surrou i air particles
caussii emem o i ra e as we .

e sou wa e is propa a e rou e air rou a series o

B1

B1

B1

F1 F2
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(ii) use melts w e e curre across i is rea er a e use

ra i . is cause e circuit to be open a prevents excessive 
current rom owi o e e ec rica app ia ce.

use wou e sui a e or e e e. E

B1

B1
(b)
(i)

. P

P . P .

C1
A1

(ii) . ccep . B1

8
(a)(i)

or B1

(a)(ii) e e ec roma e a rac s e iro a a e iron ball becomes 
an induced magnet. accep ma e i e

e iro a behaves like a magnet a e ce i is a e o a rac

e s ee paper c ip as steel is a magnetic material. accep ou e

i uc io

B1
B1

(b) e iro a wou drop off rom e e ec roma e as i is a soft 
magnetic material
e s ee paper c ip wou remain attach o e iro a as its a 

hard magnetic material.
r

e paper c ip wi s i a rac e iro a as i is a hard magnetic 
material.
a e iro a wi co i ue o a rac e iro core ecause o

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) e e ec roma e a rac s e iro a a e iron ball beeccomemes s

an induced magnet. accep ma e i e

e iro a behaves like a magnet a e ce i iss aa ee oo a rracac

e s ee paper c ip as steel is a magnetic materialalalalalaaaaaaaaaaaaaa . aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaccccccccccccccccccccccccccc ep ou e

i uc io

B1
B1

(b) e iro a wou drop off rom e e ec roma e as i is a sooftft 
magnetic material
e s ee paper c ip wou remain attach o ee iro a as its a 

hard magnetic material.
r

e paper c ip wi s i a rracac ee iriroo aa as i is a hard magnetic 
material.
a e iriroo aa wi ccoo ii uuee o a rac e iro core ecause o

induced magngnetetisismm..

B1

B1

B1

B1

Section C: Free e ReResponse Answer [30] 

Qn Ans Mar
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m awar e or i i i eac orce. ccep ra i a io a pu

(b)(i) s B1

(b)(ii) e acce era io is zero. o acce era io B1

(b)(iii) e air resistance is equal to the weight o e s i er.

e resultant force acting on the skydiver would be zero e ce

ase o ew o s irs aw e acce era io wou a so e ero

ere ore e s i er wou e ra e i a co s a spee .

B1
B1

9(c) e o a is a ce ra e e rea u er e rap

m

C1
A1

(ii) e s i er is ra e i a decreasing deceleration rom t o

t . a

i ra e s a constant speed rom t . o t s.

B1

B1 

10(a)
(i)

Chemical potential energy o e coa Æ erma e er o o ases

Æinternal e er o e wa er par ic es

B1
B1

(ii) s e o air ea s up e pipes the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously.

co i es wi i s ei ouri par ic es a causes them to vibrate 
more vigorously as well, passing the kinetic energy to them.

is co i ues u i a e ea is ra s erre rou e pipes.

B1

B1

(iii) eam is less dense than cold water and hence it would rise.
ere ore mos o e steam would rise and escape from the top us

re uci e e icie c o e oi er.

B1
B1

(b) is a re io w ere an electric charge experiences a force. B1

Weight 

(b)(iii) e air resistance is equal to the weight o e s i er.

e resultant force acting on the skydiver would be zeroroo eee ce

ase o ew o s irs aw e acce era io wou a sooo e eeerro

ere ore e s i er wou e ra e i a co s a ssspepepeeee .

B1
B1

9(c) e o a is a ce ra e e rea u er eeeeeeeeeeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrapapapaaaaaaappapapapapapapapapapapaapapappapapapapapaapaaapapapapapaaapapapappppapppapapaaaappapapapaapaaapppapaaaapapapapapapapapapaaaaappappapapapapapapaapaapapapaaapaaaapappppapapapaaapapapaappapapaaappppaapappaapaaapappppapapapappaaaappapppaapapapaappaaaaaappapappapappp

m

C1
A1

(ii) e s i er is ra e i a decreasing deceleration romomom t o

t . a

i ra e s a constant speed rom t . o t s.

B1

B1 

10(a)
(i)

Chemical potential energy o e coa Æ erma e er o o ases

Æinternal e er o e wa er par ic es

B1
B1

(ii) s e o air ea s up e pipes the heat is converted into kinetic 
energy of the particles in the metal and it vibrates more vigorously.

co i es wi i s ei ouri par ic es a causes them to vibrate 
more vigorously as well, passing the kinetic energy to them.

B1

B1
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(i)

(ii)

m or e irec io o e arrows wi s rai i es
B1

(iii) e us ecomes negatively charged.

s unlike charges attract i wou e attracted to the positively 
charged plate.

B1

B1

11(a)
(i)

P B1

(ii) P a Q B1

(b)(i) 1
16 +

1
16 =

1

1
=
1
8 , = 8

o a resis a ce

m or correc su s i u io or para e resis ors.

C1
A1

(b)(ii)

=
8

14000
.

C1
A1

(c)(i) is ac i upwards. B1

(ii) e wire wou mo e downwards. B1

(iii) crease e um er o a eries

se a s ro er ma e

ic er wire

B1
B1

(iii) e us ecomes negatively charged.

s unlike charges attract i wou e attracted to the pososositii ivvvelelelyy 
charged plate.

B1

B1

11(a)
(i)

P B1

(ii) P a Q B1

(b)(i) 1
16 +

1
16 =

1

1
=
1
8 , = 8

o a resis a ce

m or correc su s i u io or para e resis ors.

C1
A1

(b)(ii)

=
8

14000
.

C1
A1

(c)(i) is ac i upwards. B1

35
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1 e ia ram s ows some a ora or appara us.

ic appara us are ee e o pro uce a co ec pure wa er rom seawa er

A a B a
C a D a

2 ic su s a ce A o D u er oes c a es i p sica s a es rom room
empera ure o o

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

3 ic s a eme s are rue a ou compou s

e ca e ma e rom a o er compou .
e ca e ma e rom me a s a o e.
e ca e ma e rom o me a s a o e.
e ca e ma e rom a me a a a o me a .

A a B a
C a D a
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4 su ar mix ure was compare wi our i ere simp e su ars usi
c roma o rap . e resu s are s ow i e ia ram e ow. a pes o
su ars oes e mix ure co ai

A su ar a B su ar a
C su ar a D su ar a

5 ic compou co ai s ree a oms

A B l
C a D 

6 ic o e o owi compou s as e i es perce a e o i ro e
mass

A B 
C D l

7 s u e isso e . o po assium c ori e K i cm o wa er. a is
e co ce ra io o e resu i po assium c ori e so u io i mo m

A . mo m
B . mo m
C . mo m
D . mo m

sugar mixture sugar 1     sugar 2        sugar 3      sugar 4
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8 e rap e ow s ows e co our ra es o e aci ase i ica ors me
ora e romo mo a p e o p a ei .

so u io w e p ace i e ree i ica ors separa e is e ow i me
ora e e ow i romo mo a co our ess i p e o p a ei . a is e p
ra e o e so u io

A . o . B . o .
C . o . D . o .

9 ic o e o owi e eme s ur s i air o pro uce a su s a ce w ic ca
reac wi o roc oric aci a so ium roxi e

A ea B ro e
C iro D p osp orous

10 ic o e o owi rea e s cannot e use o i ere ia e so ium roxi e
so u io rom so ium c ori e so u io

A ueous iro i ra e
B ueous copper i ra e
C ueous i ium i ra e
D ueous ammo ium i ra e
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11 epara e samp es o ro e peroxi e are a e o a ueous po assium io i e
a o aci i ie po assium ma a a e . is ow a ro e peroxi e is
o a oxi isi a e a a re uci a e .

a co our c a es are see

a ueous po assium io i e aci i ie po assium ma a a e
A co our ess o row purp e o co our ess

B row o co our ess purp e o co our ess

C co our ess o row ora e o ree

D row o co our ess ora e o ree

12 X Y a Z are e eme s i e same perio o e Perio ic a e.

X orms a aci ic oxi e Y orms a asic oxi e a Z orms a amp o eric oxi e.

X Y a Z are p ace i i creasi or er o a omic um er owes a omic um er
irs w ic or er is correc

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

13 u i ium is i e same roup as so ium i e Perio ic a e. a is a i e
proper o ru i ium

A reac s wi wa er o orm ro e as.
B ca o e cu i e.
C reac s wi c ori e as o orm a sa wi e ormu a l .
D oes o co uc e ec rici i e mo e s a e.
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14 ic o e o owi experime wi a e e as es spee o reac io

15 e e eme c romium pro uces ro e rom i u e roc oric aci u i
oes o reac wi co wa er. e a piece o c romium is p ace i ea
i ra e so u io so i o ea appear.

a is e or er o decreasing reac i i o e me a s ea ca cium a c romium

A ca cium c romium ea B ca cium ea c romium
C c romium ca cium ea D ea c romium ca cium

16 w ic u e is e iro ai not i e o rus

oi e wa er r i a e sa wa er

A B C D
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17 ic o e o owi s ows e correc perce a e composi io o ox e
i ro e a car o ioxi e ou i r u po u e air

x e i ro e ar o ioxi e
A 
B 
C 
D

18 ic o e o owi s ows e correc use o e i ere rac io s o
pe ro eum

Fraction Uses
A Pe ro use or ma i c emica

ee s oc
B i ume use or u rica i mac i e par s
C Kerose e use as ue or aircra
D ap a use o pa e roa

19 ic o e o owi rocar o u er oes su s i u io reac io

A B 
C D 

20 ic o e o owi is e same or o e a o a e a oic aci

A empirica ormu a
B u c io a roup
C um er o car o
D omo o ous series
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21 e a e e ow s ows compariso s o ea ures e wee a re oo ce a x em
esse ce .

feature red blood cell xylem vessel cell
1 c op asm prese o o

2 ce wa prese es es

3 uc eus prese o o

4 c orop as prese o es

ic compariso o ea ures is are correc
A 1 o

B 3 o

C 2 a 4 o

D 3 a 4 o

22 e ia ram e ow s ows re oo ce s i our i ere sa so u io s P Q R a S.

ic correc s ows e so u io s i or er o i creasi sa co ce ra io

lowest highest 
A P

B P

C P

D P
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23 ic su s a ce oes o co ai e e eme i ro e

A urea

B pepsi

C ce u ase

D co e

24 ic ui s co ec e rom a i i i ua is i e o i e a ric re precipi a e w e
es e wi e e ic s so u io

1 oo
2 sa i a
3 secre io s rom e pa creas
4 secre io s rom e wa s o e ar e i es i e

A 1 o

B 1 a 3 o

C 2 a 4 o

D 1 3 a 4 o

25 i es i e uices were co ec e rom ree re io s o e uma a ime ar ca a . rops
o ese i es i e uices were a e o ree we s ma e i a a ar o s arc . er a
our e we s were ri se wi is i e wa er a oo e wi io i e so u io . e
resu s are s ow e ow.

region around well 1 2 3
colour of iodine solution e owis row ue ac e owis row

ic correc i e i ies e re io s o e a ime ar ca a a e ree i es i e
uices were o ai e rom

1 2 3
A mou sma i es i e s omac
B mou s omac sma i es i e
C s omac mou sma i es i e
D sma i es i e mou s omac
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26 e ia ram e ow represe s some uma or a s a eir associa e oo esse s.

ic s a eme a ou e co ce ra io o a co o i e oo esse s P a Q a er a
ma as co sume a a co o ic ri is rue

A ere is o a co o i o oo esse s.

B e co ce ra io o a co o is i er i P a Q.
C e co ce ra io o a co o is ower i P a Q.
D e co ce ra io o a co o is e ua i o oo esse s.

27 e ia ram e ow s ows a sec io rou a ea as see u er e microscope.

ic par o e p a as e owes co ce ra io o car o ioxi e o a warm su
a
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28 p a s oo was expose o ra ioac i e car o ioxi e a su i or a ew ours
e ore sec io s o e s em were es e or e prese ce o ra ioac i e su ar
compou s.

ic correc i e i ies e par o e s em a wou co ai e ra ioac i e su ar
compou s

A B C D 

29 e ia ram e ow s ows a ex er a iew o e ear o a pa ie wi a oc a e o
e coro ar ar er . is cou e rea e i ser i a u e o pass e oc a e.

ic wo oo esse s wou e oi e is u e

A 1 a 2
B 1 a 4
C 2 a 4
D 3 a 4
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30 our es u es are se up as s ow i e ia ram e ow.

w ic u e wi e wa er a ima sur i e or e o es perio o ime

31 ree irec io s i w ic er e impu ses ca ra e i e er ous s s em are is e .

1 awa rom e ce ra er ous s s em
2 owar s e ce ra er ous s s em
3 wi i e ce ra er ous s s em

ic correc i e i ies e irec io o e er e impu se i mo or a re a
euro es

motor neurone relay neurone
A
B
C
D
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32 ma was weari su asses o a ri su a . e rap e ow s ows e
c a e i iame er o e pupi s o is e es.

w ic poi i ime i e remo e is su asses

33 ic i ere ce e wee e e ocri e a er ous s s em is not correc

endocrine system nervous system
A rapi respo se e a e respo se

B i o es ormo es i o es er e impu ses

C a wa s i o u ar ma e o u ar or i o u ar

D usua a ec s more a o e ar e
or a

a ec s o e ar e or a
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34 ma o ree ca e row p a i a ma o see irec i o e soi or asexua
repro uc io as s ow i e ia ram e ow. rees pro uce eac o ese me o s
pro uce ma o rui s.

ic s a eme is rue

A a oes rom rees row rom see s a ra i are e e ica i e ica .

B a oes rom rees row rom see s a e i ere c arac eris ics w i e ma oes
rom rees row ra i a e i e ica c arac eris ics.

C rowi ma o rees rom see s pro uces ma oes as er a rowi ma o
rees ra i .

D rowi ma o rees rom see s re uires o o e pare p a u rowi rees
ra i re uires wo pare p a s.

35 e ia ram s ows a si e iew o e s ruc ures i e ower a ome o a woma .

ic correc i e i ies e s ruc ures i w ic er i isa io a imp a a io occur i

fertilisation implantation
A
B
C
D
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36 e ia ram e ow s ows a ami ree i w ic some mem ers a e sic e ce
a aemia. ic e ce a aemia is a recessi e co i io .

ic perso s is are i e o e carriers

A 5 o

B 2 a 6 o

C 3 a 4 o

D 1 3 a 4 o

37 e ia ram e ow s ows e wo pes o aria io i uma s.

ic cou rai X a rai Y represe

trait X trait Y
A wei oo roup

B e e co our air co our

C oo roup ei

D i erpri pa er i e i e ce
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38 e ia ram e ow s ows par o e se ue ce o uc eo i es a e e ore a a er
e i e ce s was rea e .

ori i a s ra e ore rea me T C

mu a e s ra a er rea me A G

ic correc i e i ies e pe o mu a io s ow a cause o e mu a io

type of mutation cause of mutation
A e e exposure o ea

B e e exposure o i

C c romosome exposure o i

D c romosome exposure o mus ar as

39 e ia rams e ow s ow our eco o ica p rami s. a oo c ai a papa a ree
pro i es oo or ca erpi ars a ese ca erpi ars i ur ecome oo or a ew ir s.

ic correc represe s e p rami o um ers a iomass or e oo c ai

pyramid of numbers pyramid of biomass
A P

B P

C
D
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40 e rap s ows e ua i ies o pes ici e a accumu a e i our popu a io s A B C
a D eac a i ere rop ic e e s i a oo c ai .

ic popu a io is mos i e o e er i ores

- END OF PAPER  
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DATA SHEET

Colours of some common metal hydroxides

ca cium roxi e w i e

copper roxi e i ue

iro roxi e ree

iro roxi e re row

ea roxi e w i e

i c roxi e w i e
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For 
Examiner’s 

Use

SECTION A (45 marks)
swer all ues io s i e spaces pro i e .

1 (a) i . . s ows par o e uma i es i e s s em.

Fig. 1.1 

(i) a e . is s some processes a occur i e uma o . omp e e e
a e usi e ers rom i . . o s ow w ere eac process occurs.

Table 1.1

process where process occurs

pro ei is irs i es e

i e is s ore

(ii) pa ie a sur er o remo e par o or a C. Exp ai w e pa ie
experie ce wei oss i e wee s a er e sur er .

.. ..............

.. ..............

.. ..............

.. ..............
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For 
Examiner’s 

Use

(b) i . . s ows e oo esse s associa e wi or a s B a C.

Fig. 1.2
(i) e i oo esse s Y a Z.

Y ...............................

Z ...............................

(ii) escri e one s ruc ura i ere ce e wee oo esse Y a oo esse Z.
Exp ai ow is i ere ce e ps oo esse Y o per orm i s u c io s.

.. ..............

.. ..............

.. ..............

.. ..............

(iii) Exp ai w e co ce ra io o ucose aries i oo esse Z rou ou
e a w i e e co ce ra io o ucose remai s re a i e co s a i oo
esse X.

.. ..............

.. ..............

.. ..............

.. ..............

.. ..............

.. ..............

o a
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Examiner’s 

Use

2 e i is a e me ou i e uma a ime ar ca a a cur es mi
co er i so u e mi pro ei s i o i so u e mi pro ei s. experime was
carrie ou o e ermi e e e ec o p o e ac i i o re i a . a e .
s ows e resu s o e experime .

Table 2.1

pH time taken for milk to 
curdle / min

rate of reaction / 
min-1 

.

.

.

.

(a) (i) a cu a e e ra e o reac io or p . ow our wor i .

ra e o reac io mi

(ii) e ri pro i e o e ex pa e p o a rap o ra e o reac io a ai s
p . se e resu s i a e . a our a swer o (ai).

our rap use appropria e sca es a e e axes a raw a i e o es i .
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[Turn Over

For 
Examiner’s 

Use

(iii) rom our rap s a e e p w ere re i is e mos ac i e.

..............................

(b) escri e e es a ca e o e o co c usi e pro e a re i is pro ei i
a ure. a e e resu s o e es .

. ......................................

. ......................................

. ......................................

. ......................................
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[Turn Over

For 
Examiner’s 

Use

(c) a o er experime re i was oi e a coo e ow o e ore i was
a e o mi . si our ow e e o e oc a e po esis exp ai w e
mi i o cur e.

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

o a

3 i . . s ows a experime se up o i es i a e e c a e i e mass o p a s A
a B po e i amp soi o er a perio o ime.

Fig. 3.1

e oss i mass was measure o er a perio o i e a s a e resu s are s ow
i i . . .
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[Turn Over

For 
Examiner’s 

Use

Fig. 3.2 

(a) e i e e process a cause e oss i mass o ser e i p a A.

. ......................................

. ......................................

(b) (i) i . . s e c a cur e o s ow e resu s o ai e or p a B.

(ii) Exp ai e cur e raw i (bi).

..............................

..............................

..............................

..............................

(c) Exp ai w e ra e o p o os esis i p a B was ou o ecrease a er a s.

. ......................................

. ......................................

. ......................................

. ......................................

o a
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8 

[Turn Over

For 
Examiner’s 

Use

4 i . . s ows e pressure c a es i e aor a a c am ers X a Y o e e
si e o e ear uri o e car iac c c e i a ea perso .

Fig. 4.1

(a) e i c am er X. Exp ai ow ou arri e a our a swer.

. ......................................

. ......................................

. ......................................

. ......................................

(b) escri e a exp ai ow e o ume o e c am er X c a es wi pressure i
c am er X rom ime B o D.

. ......................................

. ......................................

. ......................................

. ......................................
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9 

[Turn Over

For 
Examiner’s 

Use

(c) a e e u c io o e a e a c oses a D.

. ......................................

. ......................................

(d) was o ser e a e i crease i pressure i c am er X was rea er i smo ers
a i ea perso s. ami a compo e i ci are e smo e exp ai is

o ser a io .

compo e .. . ......................................

exp a a io .. . ......................................

. ......................................

o a
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[Turn Over

For 
Examiner’s 

Use

5 o our i ess is co ro e a pair o a e es. e a e e or orma isio is
omi a o e a e e or co our i ess .

i . . s ows e c romosomes ou i e orma ce s o a a er a mo er.

Fig. 5.1

(a) e e o pe o e a er is a a o e mo er . se e e e ic
ia ram i i . . o exp ai w co our i ess occurs more re ue i ma es
a ema es.

 
Fig. 5.2

. ......................................

. ......................................

. ......................................

. ......................................

 
65



11

[Turn Over

For 
Examiner’s 

Use

(b) i . . s ows par o e uc eo i e se ue ce o a e es a .

a e e TC

a e e GT

Fig. 5.3

si our ow e e o ow pro ei s esis occurs i ce s exp ai w e
i ere ces i uc eo i e se ue ce resu s i i ere p e o pes o ser e .

. ......................................

. ......................................

. ......................................

. ......................................

o a

6 i . . s ows e ow o e er rou a oo c ai .

Fig. 6.1

(a) e arrow X represe s e perce a e o e er ra s erre rom e rass o e
ra i .

a cu a e e a ue o X. ow our wor i c ear .
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[Turn Over

For 
Examiner’s 

Use

(b) i re ere ce o i . . exp ai w e ow o e er i e oo c ai is o
c c ica .

. ......................................

. ......................................

. ......................................

. ......................................

(c) Exp ai w mos oo c ai s are u a e o suppor more a our rop ic e e s.

. ......................................

. ......................................

. ......................................

. ......................................

o a

- End of Section A - 
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[Turn Over

For 
Examiner’s 

Use

SECTION B (20 marks)

swer a two ues io s i is sec io . Eac ues io carries mar s.
ri e our a swers o e spaces pro i e .

7 i . . s ows some s a is ics o e i ci e ces o ia e es i i apore i a
.

Fig. 7.1

(a) se e a a s ow i i . . o escri e e re s s ow i e a a.

rie su es a reaso o accou or ese re s.

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................
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[Turn Over

For 
Examiner’s 

Use

(b) ia e es ca e rea e i ro uci e pro ei i su i i o e o .

(i) Exp ai w i su i ca o e a mi is ere as a ora me ica io a is
co sume .

. .............................

. .............................

(ii) asa spra co ai i i su i as ee rece e e ope as a a er a i e
wa o a mi is eri i su i . su i is i a e i o e u s as a spra e ore i
is a sor e i o e oo s ream. u i e e pa wa e i su i spra wou
a e rom e ose i i e ers e oo s ream.

. .............................

. .............................

. .............................

. .............................

. .............................

. .............................

o a
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[Turn Over

For 
Examiner’s 

Use

8
(a)

u i e e se ue ce o e e s a a e p ace i e u erus i a pica a
me s rua c c e i a woma w o is o pre a . c u e e ro es o e ormo es
oes ro e a pro es ero e i our a swer.

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

.. . .............................

(b) ompare a co ras e process o er i isa io i oweri p a s a i uma s.

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

o a
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[Turn Over

For 
Examiner’s 

Use

9
(a)

i re ere ce o e or a e es i p a ce s a e e s i e car o c c e exp ai
w mos i e orms are epe e o i i p a s.

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

(b) es ruc io o e wor s ores s are i creasi . Exp ai ow is as a ec e e
ecos s em a su es reaso s w i is impor a o co ser e our ores s.

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

. ......................................

o a

- END OF PAPER - 
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1

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
pro ei is irs i es e D

i e is s ore A
x Many chose liver (B) for storage of bile

a (ii) Max 2 marks:
x ere wi e ess secre io o i es i a uice a co ai s

i es i e e mes re uci e e icie c o i es io .
x e i es e oo su s a ces a so ca o e e icie

a sor e e i i i e sma i es i e.
x us wi ou a sorp io assimi a io o i es e oo

su s a ces o ui ew ce s ca o occur e ec i e
resu i i wei oss.

ess
e icie
i es io
ess

e icie
a sorp io

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 epa ic ar er
x Z epa ic por a ei

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 oo esse Y epa ic ar er as ic er more muscu ar

wa s a oo esse Z epa ic por a ei .
x is a ows e epa ic ar er o wi s a e i pressure o

e oo ei pumpe ou o e ear .

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
pro ei is irs i es e DDDDDDDDDDDDDDDDDDDDDDDDDDDD

i e is s ore AAAAAAAAAAAAAAAAAAAAA
x Many chose liver (B) forrrrrrrrr sssssssssssssssssstotototoototootototototott rarararararararararararararaaraaagegeegegegegegegegegegegegegeggggg oooooof ffffffffffff bibbbbbbbbbbbbbbb le

a (ii) Max 2 marks:
x ere wi e ess secre io o i es i a uice a co ai s

i es i e e mes re uuuuuuuuuuuuuuuuuuuuuuciccicicicicicciciciiciicccccic e eeeeeeeeeeeeeeeeeeeeee iccccccccccccccccccccccie c o iiiiiiiiiiiii esesesesesesesesesesesesesesesessseseseese iiiiiiiiiiiiiiooooooooooooooooooooooo .
x e i es e oo su s a ces a so cacacacacacacacacacacacacacacacacacacacacaca ooooooooooooooooooooooo eeeeeeeeeeeeee e icie

a soooooooooooooooooooorrrrrrrrrrrrrrrrrrrr eeeeeeeeee e i i i e sma i es i e.
x us wi ou a sorp io asasasasasasasaasasasasaasasasasaasasasasssisisisiisisisisisisiisisssissss mimmimmimimimimimimimimimimimimimimmmi aaaaaaaaaaaaaaaaaaaa iiiiiiiiiiiiiiiiiioooooooooooooooooooo o i es e oo

su s a ces o ui ew ce s cacacacacacacacacacacacacacacacacacacacccca o occur e ec i e
resu i i wei oss.

ess
e icie
i es io
ess

e icie
a sorp io

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 epa ic ar er A: minor 
lli
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2

x oo esse Y epa ic ar er as e as ic wa s a oo
esse Z epa ic por a ei .

x is a ows e epa ic ar er o s re c a recoi e pi o
pus e oo a o e ar er i spur s rou ur er
is a ces awa rom e ear .

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 ucose is a sor e i o e oo capi aries a e i eum a

ra spor e oo esse Z epa ic por a ei o e i er
.

x e car o ra es are co sume a i es e more
ucose wi e a sor e a ra spor e e epa ic por a
ei e o car o ra es are co sume e e e o
ucose i e epa ic por a ei wi ecrease.

x owe er e co ce ra io o ucose remai s co s a i
oo esse X epa ic ei ecause o e ac io o i su i

a uca o .
x e ucose co ce ra io is i i su i is re ease o

s imu a e e co ersio o excess ucose i o co e
e ucose co ce ra io is ow uca o is re ease o

s imu a e e co ersio o co e i o ucose.

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 a e o reac io . mi rac io s

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

b 
(iii)

Max 3 marks:
x ucose is a sor e i o e oo capi aries a e i eum a

ra spor e oo esse Z epa ic por a ei o e i er
.

x e car o ra es are co sume a i es e momomorerere
ucose wi e a sor e a ra spor e e epa icicic pppororor aaa
ei e o car o ra es are co sume ee eeeeeeee eeeeeeeeeeeeeeeee oooo
ucose i e epa ic por a ei wi ecrease.

x owe er e co ce ra io o ucose remamamamaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss coccoccccocococoococooocococococococococococccocoocoocoococcooococococcccooocccococoococcccococococcccccoccoocccoccccccccccccococcoccococcoccococoooooooocoooooococoooococoooooooooooooooooo sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa i
oo esse X epa ic ei ecause o e ac iooooooooooooooooo ooooooooooooooooooo i suuuuuuuuuu i

a uca o .
x e ucose co ce ra io is i i su i is re ease o

s imu a e e co ersio o excess ucose i o co e
e ucose co ce ra io is ow uca o is re ease o

s imu a e e co ersio o co e i o ucose.

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 a e o reac io . mi rac io s

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

x ccura e a a poi s
x orrec axes a e s
x i e o es i

pe a or
accurac i
rap oes o
occup more
a a e
i e rap
space

o e
i accura e
missi a a
poi missi
u i s o axes

a o awar
es i i e i
poi s are
missi

x os were pe a ise or es i i e s rai i e ex rapo a e
x ommo error p o i ime a e i s ea o reac io ra e o rea i

ues io i erc a i axes
a
(iii)

x p E
x Generally well-answered

b x cm o iure so u io o cm o re i so u io a
s a e we o mix.

x iure so u io ur s rom ue o io e pro ei is prese .

e ua
o ume
purp e

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

c x E mes oc a e a speci ic s ape o e ac i e si e suc
a o a su s ra e e wi e comp eme ar s ape ca
i o i .

x oi i re i oc wou e a ure i so a e ac i e si e
s ape is a ere .

x e ce e mi pro ei su s ra es e a a e a
comp eme ar s ape o e ac i e si e ca o i o i o
cause cur i .

e me
oc
su s ra e e

comp eme ar

e a ura io
c a es
comp eme ar
ac i e si e
s ape

i i o
e me o
su s ra e

x os cou exp ai e a ura io a su se ue i a i i o i we u i o
i e i e oc a e

a (ii)

x ccura e a a poi s
x orrec axes a e s
x i e o es i

pe a or
accurac i
rrrapapap oes o
oooccuppp more
aaa aaa e
i eee rappp
spacacceee

ooo eee
ii aaaccccccurururaaa eee
missi aaa a
poi mimm ssi
u i s o axes

a o awar
es i i e i
poi s are
missi

x oooooooooooooooooos wwwwwwwwwwwwwwwerererererererererererererrrree pe a iiiiiiiiiiiiiisesesesesesesesesesesesesee ooooooooooooooooorrrrrrrrrrrrrrrrr eeeeeeeeeeeesssssssssssssssss iiiiiiiiiiii i eeeeeeeeeeeeeeee sssssssssssss rrrrrrrrrrrrrrrrrraiaiaiaiaiaiaaiaiaiaiaiaiaia i e ex rapo a e
x oooooooooooooooommoooooooooooooooo eeeeeeeeeeeeeeeeeerrorororororororoororroror pp o i imimimimimimmimimimimimmmimmmeeeee aaaaaaaaaa eeeeeeeeeeeeeeeee iiiiiiiiiiiii sssssssssssss eaeeeeeeeeeeeeeeeeee o reac io ra e o rea i

uuuuuuuuuuuuuuuues io i eeeeeeeeeeeeeeeeercccccccccccccccccc aaaaaaaaaaaaaaaa i 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 cm oooooooooooooooooooo iuiuiuiuuiuiuiuiuiuiuuiuiuiuiuiuuuuurerererererererererererereerererererereerr sososososososososososssososoososososoooso u io o cm o re i so u io a
s a e we o mix.

x iure so u io ur s rom ue o io e pro ei is prese .

e ua
o ume
purp e

Common errrrrrrrrr ors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 
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3 a x ra spira io is e oss o wa er apour rom e aeria par s
o e p a especia rou e s oma a.

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 e ra spare p as ic a i creases e umi i o e air
arou e ea es o p a B.

x creasi e umi i o e air wi ecrease e wa er
apour co ce ra io ra ie e wee e i erce u ar air
spaces i e ea a e a mosp ere.

x a e o ra spira io ecreases so ea es o p a B ose ess
wa er apour a ea es o p a 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 re uce ra spira io ra e resu s i ess ra spira io pu
e ce ess wa er a sor e or p o os esis.

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 e e ric e
x e e ricu ar pressure is i er a a ria pressure as

e ic er more muscu ar wa s o e e ric es e era e a
ar er orce o pus oo ou o e ear o er a o er
is a ce o e res o e o .

e ric e

e ric e
pressure
o ows aor a
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 e ra spare p as ic a i creaseeeeeeeeeeeeeeeeessssssssssssssss e uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuumimimimmmmmmmimimmimmmmmmmmimimmimimimmimimmimmmmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaairirir
arou e ea es o p a B.

x creasi e umi i o e air wi ecrcrcrcrcrcrcrcrcrccrcrcrcrccrcrccrcrcrease e wa eeeeeereeeeeeeeeeee
apour co ce ra io rrrrrarrrr iiiiiiiieeeeeeeeeee e wee e i erce u ar aaair
spaces i e ea a e a mosp ere.

x a e o ra spira io eeeeeeeeeeeeeeccccrccrcrcrcccrcrcrcrcccccrccreaeaeaeaeaeaeeaeaeaeaeaeeeaeeeaeaeee seeeeeeeeeeessssssssssss so ea es o p a B ose ess
wa er apoururururururururururururrururururuuu a ea es o p a 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 re uce ra spira io ra e resu s i ess ra spira io pu
e ce eeeeeeeeeeeeeeeeesssssssssssssssssssss wwwwwwwwwwwwwwwwwwwwwaaaaaaaaaaaaaaaaaaaaa ereererererererererererererererrerer a sor e or p o os esis.

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

b x s e pressure i c am er X i creases rom o . cm
rom B o D e o ume i c am er X ecreases rom o
cm .

x s e e e ric e co rac s uri s s o e e i crease i
e e ricu ar pressure orces oo ou o e e e ric e
i o e aor a ecreasi e o ume wi i e e ric e.

i o i ures
are uo e

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 pre e s e ac ow o oo rom e aor a ac i o e
e e ric e.

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 ar o mo oxi e
x ar o mo oxi e re uces e ox e carr i a i i o re

oo ce s i creases e ris o a erosc erosis suc a e
ear compe sa es pumpi ar er wi rea er orce.

x ico i e
x ico i e i creases ris o oo c o s i oo esse s

i crease ra e o a eposi s i oo esse s iame er
re uc io o oo esse suc a e ear compe sa es
pumpi ar er wi rea er orce.

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 Pu e s uare correc separa io o a e e i pare a
ame es correc com i a io

x a es a e e c romosome a oes carr e a e e or

c romosome
carries e
a e es

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

c x pre e s e ac ow o oo rom e aor a ac i o e
e e ric e.

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 ar o mo oxi e
x ar o mo oxi e re uuuuuuuuuuuuuuucecececececececececececececececeececececcc sssssssssssssssssss eeeeeeeeeeeeeeeeeee oxoxoxoxoxoxoxoxoxoxxoxxxxxxxxxxx eeeeeeeeeeeeeeeee carrrrrrrrrrrrrrrrrrrrrrrrrrrrr i a i i o rrreee

oo ce s i creaseeeeeeeeeeeeeeeeeeees e riiiiiiiisssssssssssssssssss oooooooooooooooo aaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeerooooooscscscsccscscscscscscscscscscscscscsc eeeeeeeeeeeeeeerororororororororororororoororororor sisssssssssssss suc a eee
ear compe sa es pumpi ar er wi rea er orce.

x ico i e
x ico i e i creeeeeaeeeeeeeeeeeeeeee sesesessesesesesesesesesssssssss sssssssssssssssss riiiiiiririiriiiririisssssssssssssssssssss ooooooooooooooooooo oooooooooooooooooooo ccccccccccccccc ooooooooooooooooooooooo sssssssssssssssssssssss iiiiiiiiiiiiiiiiiiii oo esse s

i ccccreassssssssssssssssssseeeeeeeeeeeeeeeee rarararararrrarararararararararararraaa e o a eeeeeeeeeeeeeeeeeeeeeepopopopopopopopopoopopopopopopoppopoopooosisiiiiiiiiisii ssssssssssss iiiiiiiiiiiiii ooooooooooooooooooooooooooooooooooooooooo eeeesse s iame er
reeeeeeeeeeeeeeeeeee uc io ooooooo oooooooooooooooooooooooo esseeeeeeee suc a e ear compe sa es
pumpi ar er wi rea er orce.

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

c romosome
carries e
a e es
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co our isio .
x e ce i eri i o e cop o e recessi e a e e rom e

mo er is su icie o resu i co our i ess.
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 i ere ces i uc eo i e se ue ce e wee e a e es resu s
a i ere ce i e co o s a co e or o e ami o aci .

x e ce uri ra s a io a i ere ce i e co o s wou
resu i a i ere se ue ce o ami o aci s a resu i e
orma io o a i ere pro ei respo si e or e p e o 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 e er ows rom e u o e pro ucers a

co sumers some o e e er is os o e e iro me i
e. . e orm o ea re ease uri respira io . or
. re ec io . ra spira io excre or

pro uc s . .
x is e er os as ea ca o e rec c e use a ai

e pro ucers or co sumers.
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 ou o e e er s ore a o e rop ic e e is

ra s erre o e ex rop ic e e i e orm o iomass
ou o e er is os o e e iro me .

x e ce ere wi o e e ou e er a ai a e o suppor
e i a co sumers i o oo c ai s.

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 i ere ces i uc eo i e se ue ce e wee e a e es resu s
a i ere ce i e co o s a co e or o e ami o aci .

x e ce uri ra s a io a i ere ce i e co o s wou
resu i a i ere se ue ce o ami o aci s a resu i e
orma io o a i ere pro ei respo si e or e p e oo pppe.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 e er ows rom e u o e pro ucers a

co sumers some o e e ererererereeereeererererereeerr is ooooooooooosssssssssssssssssssssss o e e iro me i
e. . e orm o ea re ease uuuuuuuuuuuuuuuuuuuuurrrrrirrirrirrrrirrrrrrr rrrrrrrrrrrrrrrrrrrrresesesessesesessesessessssesesessspipp ra io . or
. rerererererererererererererererereereee ececcccecccecceccccccccccc iooooooooooooooooooooo . rrrrrrrrrrrrrrrrrrraaaaaaa spspspspspspspspspspspspspspspspspspspspppspirirriririririririririrririririririrraaaaaaaaaaaaaaaaaaaaa ioi excre or

prpppppppppppppppppppp o uc s ............. .
x is e er os as ea cacacacacacacacacacacacaccacacacacaaaaa oooooooooooooooooo e rec c e use a ai

e pro ucers or co sumers.
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 ou o e e er s ore a o e rop ic e e is

ra s erre o e ex rop ic e e i e orm o iomass
i i
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markers
7 a Max 2 descriptions with correct quoting of figures [4]:

x um er o i ci e ces o ia e es as i crease i eac a e
roup rom o

x E. . peop e a e um er o i ci e ces o ia e es
as i crease rom . i o . i .

x or a par icu ar ear um er o i ci e ces o ia e es is
i er i o er peop e a i ou er peop e.

x E. . o peop e a e a ia e es w i e
. o peop e a e a ia e es.

x e o se o ia e es is occurri ear ier.
x E. . . o ose a e o a ia e es w i e

i e um er a rise o . .

Max 2 marks for reasons:
x ac o exercise ess ac i e
x ie i i car o ra es su ar
x esi more a ue so ca ea more
x owi ow o me a o ism ess respo si e o i su i ess

ea i er i o er peop e
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 su i wi e i es e i e s omac e pepsi i o
po pep i es a wi o u c io .

wi e
i es e

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 e i su i spra wou mo e rom e asa ca i i o e
p ar x a e rac ea.

x rom e rac ea e spra wou mo e i o e ro c us
ro c io e a a eo i.

x e spra wou e i use across e a eo ar wa i o e
p asma i e oo capi aries.

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 a me s rua io occurs ue o e ecrease i
e e e s o pro es ero e i e as ew a s o e pre ious

c c e.
x uri me s rua io e u eri e i i rea s ow a is

or eac ime
perio

escrip io
o e e

. o peop e a e a ia e es.

x e o se o ia e es is occurri ear ier.
x E. . . o ose a e o a ia e es w i e

i e um er a rise o . .

Max 2 marks for reasons:
x ac o exercise ess ac i e
x ie i i car o ra es su ar
x esi more a ue so ca ea more
x owi ow o me a o ism ess respo si e o i sssssssssssssssssssssssssuuuuuuuuuuuuuuuuuuuuuuuuuuuu iiiiiiiiii essssss

ea i er i o er peop e
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 su i wi e i eeeeeeeeeeeeeeeeeeeeeees eeeeeeeeeee i e s omacaaacaacacaacaacaaaaacacaacaac e pepsi i o
popopopopopopopopopopopopopopopopopopopopopo pepepepepeepepepepepeeeeeeeeeeeepp iiiiiiiiiiiiiii es a wiwiwiwiiwiwiiwiwiwiwiwiwwiwwiwwww oooooooooooooooooooo uuuuuuuuuuuuuuuuuuuu ccccccccccccccccccccc ioioioioioioioioioooiooioooooooooo .

wi e
i es e

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 e i su i spra wou mo e rom e asa ca i i o e
p ar x a e rac ea.

x rom e rac ea e spra wou mo e i o e ro c us
ro c io e a a eo i.

x e spra wou e i use across e a eo ar wa i o e
i i i
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isc ar e ou o e a i a o e er wi e u er i i e e
a oo .

x rom a o e i crease i oes ro e e e s
s imu a es e u eri e i i o ic e row repair a
ecomes ascu ari e .

x rom a o e i crease i pro es ero e e e s ue
o e prese ce o e corpus u eum mai ai s e ic ess
o ur er ic e s e u eri e i i o prepare or possi e
imp a a io o e em r o.

x rom a o w e o er i isa io occurs e ecrease
i pro es ero e e e s ue o e rea ow o e corpus
u eum s imu a es e u eri e i i o rea ow a e o se
o me s rua io .

exp a a io
o ro e o
ormo e

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 o p a s a uma s e ap oi ma e ame e uses
wi e ema e ame e o orm a ip oi o e.

Differences (point to point, both sides of comparison): 
x e si e o er i isa io i p a s is e o u e w i e e si e o

er i isa io i uma s is i e a opia u e o i uc .
x wo ma e ame es use wi wo uc ei uri ou e

er i isa io i p a s w i e o o e ma e ame e uses wi
e o um o orm e o e i uma s.

x p a s i is possi e or se er i isa io o a e p ace w ere
e ame es are pro uce rom e same pare w i e i
uma s se er i isa io is o possi e.

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 P a s are e o or a isms a ca co er car o ioxi e
i e a mosp ere i o c emica e er i e orm o ucose.

x uri p o os esis e c orop as s i p a ce s rap i
e er rom e su a use i o co er car o ioxi e i o
ucose.

x ucose is use e p a s o orm ew ce s a is us
co er e i o iomass.

x uri ee i e er i e orm o iomass is ra s erre o
co sumers.

p o os esis

i pro es ero e e e s ue o e rea ow o e corpus
u eum s imu a es e u eri e i i o rea ow a e o se
o me s rua io .

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 o p a s a uma s e ap oi maaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaamememmemmemememmemmememmememmememememeeememememmmmmemememeemeeememmmmemememeemememmmememmmmeeemememmmmmmeeemmemmememememeemmeemmmmmemmmemmemmemememmmmmemmeemmmmmmmmmmmmemeemeememeeeememeeeeeeeeeeeeeeeemeemeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee uuuuuuuuuuuuusesseeeeeeeeeeeeeeeeessssssssssssssssss
wi e ema e ame e o orm a ip oi oooooooooooooooooooo e.

Differences (point to point, both sides of comparison): 
x e si e o er i isa io i p a s is e o uuuuuuuuuuuuuuuuuu eeeeeeeeeeeeeeeee w i e e si e ooo

er i isa io i uma s is i e aaaaaaaaaa opopopopopoppopopoppopoppopopopoppiaiiiiiiiiiii u e ooooooooooooooooooooooo iiiiiiiiiiii uuuuuuuuuuuuuuuuuuucccccccccccccccccccc .
x wo ma e aaaaaaaaameemeeeeemeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeees use wi wo uc ei uri ou e

er i isssssssssssssssssaaaaaaaaaaaaaaaaaa io i p a s w i e o o e mamamamamamaamamamamamamamamaamamamamaaa eeeeeeeeeeeeeeeeee amamamamamamammamammammmmmmmmmmmeeeeeeeeeeeeeeeeeee e uses wi
e o um o orm e o e i uma s.

x p a s i is possi e or seseseseseseseseseseseseeseseseseeseseeee eeeeeeeeeeeeeeeeeeeeer iiiiiiiiiiiiiiiii isisisisisisisisisisisisissisississsisssaaaaaaaaaaaaaaaaaaa ioooiooioooooooooooioiooooo o a e p ace w ere
e ameeeeeeeeeeeeeeeeeeeee essesessesessessssss arererererererererererrererereerereeee pppppppppppppppppppppro uceeeeeeeeeeeeeeeeee rrrrrrrrrrrrrrrrromomomomomomomomomoomomomomomomomomomoommo e same pare w i e i
uma s se er i isa io is o possi e.

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 P a s are e o or a isms a ca co er car o ioxi e
i e a mosp ere i o c emica e er i e orm o ucose

p o os esis
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x e mi oc o ria o i i or a isms ucose is oxi i e
uri respira io o re ease e e er re uire or e
or a isms o carr ou eir ac i i ies a row.

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 uri p o os esis p a s remo e car o ioxi e rom e

a mosp ere a co er i i o ucose.
x i i creasi e ores a io ere wi e ewer rees o

remo e car o ioxi e rom a mosp ere.
x is wi ea o a o era i crease i e amou o car o

ioxi e remai i i e a mosp ere.
x r a isms i i i e ores s ose eir a i a s a source

o oo a s e er.
x is ca cause im a a ces o e oo c ai .
x r a isms ma e e ua o sur i e a species ecome

ex i c .

Max 1 key point with elaboration:  
x o mai ai io i ersi pre e i e ex i c io o

species
o ar e e e poo is impor a as ma wi p a s a

a ima s possess a oura e e es.
o P a s wi e er resis a ce o iseases a rou

ca e pro uce crossi omes ic species wi
wi species.

o a ropica p a s are o rea impor a ce as e
are sources o me ici a ru s.

x o a ow or species i ersi
o is mea s o a e a wi e arie o i ere species

o or a isms i i i a i e area.
o Eac species as i s ro e o p a i mai ai i e

a a ce i e ecos s em.

x o mai ai a s a e a a a ce ecos s em
o is pre e s isrup io o a ura c c es suc as e

car o c c e a a so pre e s o a war i .

x or eco omic purposes
o ropica p a s pro i e raw ma eria s or i us ries.
o ropica rai ores s a so pro i e oo or examp e

rice pi eapp e a a a a

x or scie i ic researc

x i i creasi e ores a io ere wi e ewer rees o
remo e car o ioxi e rom a mosp ere.

x is wi ea o a o era i crease i e amou o car o
ioxi e remai i i e a mosp ere.

x r a isms i i i e ores s ose eir a i a s a soourururcecece
o oo a s e er.

x is ca cause im a a ces o e oo c ai .
x r a isms ma e e ua o sur i e a spececcccccccccccccccccccccccieieieieieieieieieieieieeieieieieieieieeeeieieieeeeieieieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeiieeeeeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeccoccocococococooooooooooooocooocococooocooooooccocoooocoococoooooccocoococooooooccoocooocccccocoocooooccccococcoocoooccococcocoooccccccocooocccoooocccooccocooccccoooocccccooooccccocccocooomemememememememememememeememememmeem

ex i c .

Max 1 key point with elaboration:  
x o mai ai io i ersi pre e i ee ex i c io ooo

species
o ar e e e poo is impor a as ma wi p a s a

a ima s possess a oura e e es.
o P a s wi e er resis a ce o iseases a rou

ca e pro uce crossi omes ic species wi
wi species.

o a ropica p a s arer o rea impor a ce as e
are sources o me ici a ru s.

x o a ow or species i ersi
o is mea s o a e a wi e arie o i ere species

o or a isms i i i a i e area.
o Eac species as i s ro e o p a i mai ai i e

a a ce i e ecos s em.

x o mai ai a s a e a a a ce ecos s em
o is pre e s isrup io o a ura c c es suc as e
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o e s u o wi i e pro i es use u i orma io o
uma s.

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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Preliminary Examination 2018 
Secondary 4 Express / 5 Normal Academic

Candidate
Name Register No  Class

Science Physics 
Paper 1 Date:  24 Aug 2018
5076, 5077 Duration: 1 h 

(with Chemistry/Biology)

READ THESE INSTRUCTIONS FIRST

e er r o ai Kee

is paper co sis s o 9 pri e pa es e co er pa e.

CHc CHUNG CHENG HIGH SCHOOL YISHUN

У ி
CCCCCCCCCCCCHc

swer a ues io s i e pro i e .
ou ma use a so pe ci or a ia rams rap s or rou wor i .
o o use paper c ips i i ers ue or correc io ui .

For examiner’s use
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1. e ia ram e ow s ows a pair o er ier ca ipers se o measure a me a
pipe. i e a e pipe as a i er a iame er o . cm w a is e
ic ess o e wa o e me a pipe

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

2. ic o e o owi is a ce ime rap es represe s a o a roc w ic
is roppe rom a a ui i ssume a air resis a ce is e i i e

A B

C         D.

is a ce

ime

is a ce

ime

is a ce

ime

is a ce

ime
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3. o ec is mo i o e ri i a s rai i e wi a co s a spee .
ic o e o owi s a eme s is rue

A ere are o orces ac i o e o ec .
B ere is a ar er um er o orces ac i o e o ec o e ri a o

e e .
C ere is o o e orce ac i o e o ec a i is ac i o e ri .
D e resu a orce ac i o e o ec is ero.

4. e ia ram e ow s ows a si e ric a a pi e o ree ric s.
e ric s are i e ica .

ic o e o owi s a eme s is true

A e pi e o ric s as e same e si u ree imes e o ume a mass
o e si e ric .

B e pi e o ric s as e same mass u ree imes e e si a o ume
o e si e ric .

C e pi e o ric s as e same o ume u ree imes e e si a mass
o e si e ric .

D e pi e o ric s as ree imes e mass o ume a e si o e si e
ric

5. e ia ram s ows a u i orm cu e o wei o a rou sur ace.

a is e ori o a orce F ee e o us i e cu e
A
B
C
D epe s o e ric io e wee e cu e a e rou sur ace.

F
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6. ir o wei ru s up a i o s eps i . s. Eac s ep as a
ei o cm.
a is e a era e power e e ope e ir

A . B 
C D 

7. ir o wei ru s up a i o s eps i . s. Eac s ep as a
ei o cm.
a is e a era e power e e ope e ir

A . B 
C D 

8. cu e o ice is ea e o wa er e o s eam. ic o e o owi is rue

A e mo ecu es expa as ice c a es o s eam.
B e mo ecu es mo e c oser o o e a o er as ice c a es o s eam.
C e mo ecu es mo e s ower as ice c a es o s eam.
D e orces o a rac io e wee mo ecu es ecreases as ice c a es

o s eam.

9. piece o a umi ium oi is s i o o e si e a u o e opposi e si e.
e i is use o wrap arou oo o e coo e i a ar ecue ire w ic si e

o e oi s ou ace e ire a w

i e aci e ire easo
A u e er a sor er o ea
B u e er co uc or o ea
C s i e er re ec or o ea
D s i e er co uc or o ea

10. e ia ram e ow s ows ree o uc s oa i o wa er mo i up a
ow as a wa e ra e s o e ri wi a e oci o m s. e is a ce
e wee P a Q is m.

ic o e o owi is e re ue c o e wa e
A . B   .
C . D    .

3 m/s

2 m

R
Q

P
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11. ic o e o owi is a wa s true a ou wa e mo io

A e par ic es a wa s mo e perpe icu ar o e wa e.
B e par ic es a wa s mo e para e o e wa e.
C e par ic es a wa s mo e a o wi e wa e.
D E er is ra smi e as e wa e mo es.

12. ic o e o owi i co er i e s as e i es re rac i e i ex

13. o ec . cm i is p ace . cm rom a co er i co ex e s w ic is
ei use as a ma i i ass
e ima e pro uce is . cm rom e e s a is cm i .

a is e oca e o e e s

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. ic o e o owi s s em is not a app ica io o e ec roma e ic wa es

A o ar s s em
B a ar s s em

 C ra re s s em or i a i a io
D ire ess e ecommu ica io s s em

15. ra o i e ers a ass prism a ra e s a o e pa as s ow i e
i ure e ow.

a is e re rac i e i ex o e ass

A . B .
C . D .

16. a are amps wi i ame s ma e rom e same ma eria . e i ame o
amp is ic er a s or er a a o amp .

e a are co ec e o e mai s a swi c e o w ic is e ri er
amp a w ic amp as e ar er resis a ce

ri er amp ar er resis a ce
A
B
C
D
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17. Diagram 1 s ows a resis or co ec e o a a er a amme er a a o me er.
e amme er rea i is . a e o me er rea i is .
seco i e ica resis or is ow co ec e i para e wi e irs resis or as

s ow i diagram 2.

a are e amme er a o me er rea i s i e circui s ow i ia ram

amme er rea i o me er rea i
A . .
B . .
C . .
D . .

18. e ec ro is p ace ear a poi c ar e as s ow e ow. w ic irec io wi
e e ec ro mo e

 
 

e

A

B

C

D –
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19. our me a ro s are p ace o e a a ime i si e o coi o copper wire.

e a e e ow i es e resu s o e experime .
ic ro wou e e mos sui a e o use or e core o a coi i a circui

rea er

me a
ro

um er o paper c ips pic e up
w e ere is curre i e coi

um er o paper c ips s i a rac e
w e e curre is swi c e o

A
B
C
D

i   c er ire 
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20. wire is suspe e e wee wo ma e s. e e s o e wire are
co ec e o a .c. supp a e curre ows rou e wire as s ow i e
i ure.

ic o e o owi escri es ow e wire wi mo e

A ire wi mo e i o e paper.
B   ire wi mo e ou o e paper.
C   ire wi mo e owar s e ri
D ire wi remai s a io ar .

 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

o i io a a eria s are re uire .

READ THESE INSTRUCTIONS FIRST

ri e our ame c ass a re is er um er i e spaces a e op o is pa e.
ri e i ar ue or ac pe .
ou are o use a so pe ci or a ia rams or rap s.
o o use paper c ips i i ers ue correc io ui or correc io ape.

Section A (45 marks)
swer all ues io s i e spaces pro i e .

Section B (20 marks)
swer a T O ues io s i e spaces pro i e .

e um er o mar s is i e i rac e s a e e o eac ues io or par ues io .
e use o a appro e scie i ic ca cu a or is expec e w ere appropria e.

e er r o ai Kee

For Examiner’s Use

Section A

Section B

Total

is paper co sis s o 16 pri e pa es e co er pa e

У ி
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                                         Section A mar s
swer ues io s i is sec io i e spaces pro i e .

1. compass ee e is su ec o wo orces as s ow i Fig. 1.

ma i a sca e rawi o e space pro i e e ow e ermi e e resu a
orce o e ee e.

ca e use ..
ia ram

a i u e o resu a orce

Fig. 1
compass needle

0.02 N

130

0.04 N                    

not drawn 
to scale
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2 e ia ram e ow s ows a ma roppi a s o e a a ea er o ear .

(a) a e e i i ia acce era io o e s o e a ea er o Ear upo re ease

.

(b) is o ser e a e s o e roppe as er a e ea er.

(i) Exp ai e reaso or e ea er o a a co s a spee i erms o
orces ac i o e ea er.

... .

(ii) Exp ai e reaso or e s o e o a a acce era io i erms o orces
ac i o e s o e.

... .

Stone 

ear

Feather
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(c) e same s o e a ea er are rou o p a e wi e same
ra i a io a acce era io as ear u wi ou air.

State two i ere ces a ou e mo io o e s o e a e ea er as
compare o e mo io w e e are o Ear .

.

.

... . .

.

.

Stone 

Feather 
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3. e ia ram s ows a simp e mac i e use o crus ca s. e e er is pus e
ow war s e a o crus a ca .

(a) Exp ai ow e esi o is mac i e ma es i easier o crus e ca s.

..

(b) ar o e ia ram two orces ac i o e e er w i e a ca is crus e .

(c) ow war orce o is app ie a e a e. a cu a e e orce ac i
o e ca .

(d) e ra ius o e ca is cm ca cu a e e pressure ac i o e ca i
pasca s.

. m . m
e er

a

 
97



6

4. Fig. 4 s ows e i si e o a re ri era or.

ui is pumpe rou e pipes w ic a es e ea awa rom e op par
o e re ri era or. e ea e er is re ease i o e air rou e ac me a
i s.

(a) Exp ai ow e e ire ri e is ep coo as ea is remo e rom e op par o
e re ri era or.

.. .

...... .

.. .

. . ...

(b) Exp ai w e i s are pai e ac i co our.

...... .

.. .

. . .

(c) Exp ai ow e a er o po s re e oam e ps o eep e co e s o e
re ri era or coo .

..

Fig 4

Pump

Pipes co ai i ui

ac me a i s

Po s re e oam
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5. Fig. 5 s ows a o ec a is p ace i ro o a i co er i e s.

(a) o s ruc a ra ia ram o oca e e ima e orme .

(b) a e ree c arac eris ics o e ima e orme .

. .

(c) escri e ow e o owi wi c a e w e e o ec is s i e earer
owar s e oca poi o e e s.

(i) is a ce o ima e rom e e s

. . .

(ii) oca e o e e s

..

(iii) i e o ima e

..

(iv) e re ue c o i rom e o ec oes o c a e as i e ers e
e s. a e w a appe s o e spee a wa e e o i as i e ers
e e s.

pee .. .

a e e ...

ec

Fig. 5
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6. e ia ram s ows pe ro ei pumpe i o a ca .

E ec ros a ic c ar es ui s up o e pe ro a e pipe.

(a) Exp ai ow e pipe ecomes posi i e c ar e a e pe ro ecomes
e a i e c ar e .

(b) Exp ai w i is a erous o a ow e e ec ros a ic c ar es o co i ue o
ui up.

.

.
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7. Fig 7.1 s ows a e ec rica circui wi resis ors a a si e u o resis a ce
. .

Fig 7.1
(a) Exp ai w a is mea e erm electromotive force.

.

.

(b) i e a e curre owi rou e u is . e ermi e
(i) e curre owi rou e . resis or.

(ii) e po e ia i ere ce across e resis or

(iii) e curre owi rou e . resis or

(iv) e power issipa e i e . resis or.
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8. sou rom a e ec ro ic or a is p a e i o a microp o e w ic is co ec e
o a ca o e ra osci oscope c.r.o. . Fig 8.1 s ows e race o e c.r.o.
pro uce e sou .

Fig 8.1
rom Fig 8.1, 

(a) s a e w ic proper o e sou c a es wi ime.

...............................................................................................................

(b) s a e w ic proper o e sou is ep co s a .

...................................................................................................................

(c) e ermi e e ime a e or e amp i u e o e race i Fig. 8.1 o
     ecrease o a i s i i ia a ue.

ime .s

  End of Section A  
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Section B mar s
swer a two ues io s i e spaces pro i e .

9. (a) Fig. 9.1 s ows a ca e co ai i ree wires co ore row ue a
         e ow ree a a mai s p u wi e co er remo e .

Fig 9.1 

escri e ow o co ec e ca e a e ree wires correc a sa e
o e p u .

.. .. .

.. .. .

.. ...

.. .. .

.. . .
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(b) e a e amp s ow i Fig. 9.2 is ma e rom p as ic. as o wo wires
i e ca e o co ec i o e p u .

Fig 9.2

e amp as a power ra i o a is use wi a supp .

(i) ic wire ear i e or eu ra is o ee e i e ca e or e amp

.

(ii) Exp ai w e amp is sa e o use e e ou i as o wo wires i e
ca e.

. ..

.. .. ..

. .

(iii) Exp ai e wor i pri cip e o a use.

..

. .. ..

(iv) u es e a ue o e use a s ou e use i e p u or is amp.
ow our wor i s c ear .

use a ue
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10. (a) Fig. 10.1 s ows a wire passi rou a o e i a ori o a p as ic oar .

Fig 10.1

s u e mo es a sma compass arou e oar a p o s e ma e ic ie
i es ue o e curre .

raw a ia ram o e oar as see rom a o e poi A) a mar o i e
ma e ic ie i es ue o e curre .

A
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(b) Fig 10.2 e ow s ows a appara us use o emo s ra e e mo or e ec .
P is a s or e o are copper wire res i o wo o er are copper wires.

�

orses oe
ma e are copper wires

copper wire P

.c. power supp

(i) a e e irec io e copper wire P wou ro w e e d.c. power supp is
swi c e o .

.

(ii) Exp ai e o ser a io ma e i (i).

.

(c) a i ere ce wou ou o ice i e o owi c a es are ma e

(i) e curre is re erse .

.

(ii) e ma e ic ie is re erse .

.

(d) a e a exp ai w a is o ser e i e power supp is c a e o a
a er a i curre a as a ow re ue c .

...

.... ..

.. . ..

Fig. 10.2
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11 (a) pe ro ri e car acce era es rom res o i s cruisi spee a o a s rai
              e e roa .

(i) a e e e er c a es i e car.

(ii) e car ow c im s a s ope a a co s a spee . a e a exp ai i erms
               o e er c a es w e er e ra e o pe ro co sump io wi i crease

s a e same or ecrease.

      (b) Fig. 11.1 e ow s ows a ro er coas er car a a rac . e mass o e car
is a i s ar s rom res a poi A.
e acce era io o ree a is m s .

(i) a e e pri cip e o co ser a io o e er .

.......

10 m

4 m

Fig. 11.1

A

B

C
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(ii) a cu a e e oss i ra i a io a po e ia e er o e car e wee
poi A a B.

(iii) e spee o e ro er coas er a B is m s.
a cu a e e i crease i i e ic e er as e car ra e s rom A o B.

     

(iv) u es w e oss i ra i a io a po e ia e er a e i crease
i i e ic e er are i ere a exp ai ow e aw o co ser a io
o e er app ies o is si ua io .

.

.

 End of Paper
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1

ar i sc eme Pre im cie ce P sics

. ca e ia ram s ou e a eas a o e space pro i e . m
. a . ec ors correc orie e m
esu a orce correc m
a i u e o resu a orce .
accep e wee . a .

. a m s m
i e 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 e weight of the stone is higher than the air resistance acting against it.

c e spee o e s o e a ea er o p a e is as er a e spee o e
s o e a ea er o Ear .

- e s o e a ea er o p a e rop a e same acce era io a e ce
i e oor a e same spee a ime.

. a s e e or is ar awa rom e pi o is a ow e a o use a sma er
orce o crea e e cer ai c oc wise mome a pro uce a ar e crus i
orce o e ca .

(b)

orces as s ow i e ia ram m eac

2

c x . .

P . x .

Pa s

0.2 0.3

. a m s m
i e 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 e weight of the stone is higher than the air resistanncececececece aaaaaactctctctctctininininining g g g g g aagaaaa ainst it.

c e spee o e s o e a ea er o p a e iiiiiissssss aaaaaassssss erererererer a eeeeee spspspspspspeeeeeee o e
s o e a ea er o Ear .

- e s o e a ea er o p a e rop aaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssamamamamamamamamamamamamamamamamamamamaamamaamamamamammmamamaaamaammammamaamaamamamaammmmamammmammammmamaaaaammmmmmmamamammamamammmamamammmamammmmmmmmmaammamammmmmammmmmammmmmmmmammmmammmmmmmmmmmmmmmmmmmmamammmmamammammaammmmmaaamaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee acacacacacaca ce erararararara iiiiiioooooo aaaaaa e ce
i e oor a e same spee a imeeeeeee......

. a s e e or is ar awa rom e pi o is aa ow eeeeee aaaaaa oooooo ususususususe a sma er
orce o crea e e cer aiai c oc wise momee a pro ucucucucucuceeeeee a ar e crus i
orce o e ca .

(b)

orcesss as s ow i e ia ram m eac

2

c x

0.2 0.0.33
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4 a s e air a e op is coo e i co rac s ecome e ser a si s. m
e warmer air a e o om is ess e se a rises. m
s a resu is mo eme o air se s up a co ec io curre w ic coo s e
ri e ow . m

ac sur ace is a oo emi er o ea a wi i crease e amou ra e o
ea ra ia e i o e air rom e ui .
c Po s re e is a poor co uc or o ea a wi re uce e amou ra e o

ea e eri e re ri era or co uc io .

a ra o cu rou op ica ce er wi ou e i . m
ra para e axis o cu rou oca poi upo s ri i e e s. m

imi is e rea a i er e m
c i crease m

ii emai e same m
iii crease m
i pee ecreases. m
a e e ecreases. m

a ar i ric io occurs w e pe ro ru s a ai s e pipe as i is ei
pumpe . E ec ro s are ra s erre rom pipe o e pe ro ma i e pipe
posi i e c ar e a e pe ro e a i e c ar e .

par s cou e i uce w e e pipe is rou c ose o e ca a is
wou i i e e pe ro .

a or o e e source i ri i a u i c ar e arou a comp e e circui . m
i u

ii
i series wi para e resis ors

x

ec

Fig. 5

ea e eri e re ri era or co uc io .

a ra o cu rou op ica ce er wi ou e i . m
ra para e axis o cu rou oca poi upo s ri i e e sss.sss m

imim is e rea a i erer ee m
c i crease m

ii emai e same m
iii crease m
i peee ececreasaseses. m
a ee ee ecccrereasaseses. m

a aarr i riricc ioio occurs w e pe ro ru s a ai s e pipe as i is ei
puumpmpeee . EE ecec rroo ss are ra s erre rom pipe o e pe ro ma i e pip
posii ii ee c aarr e a e pe ro e a i e c ar e .

parr s cou e i uce w e e pipe is rou c ose o e ca a is
wou i i e e pe ro .

ec

FiFigg. 5
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iii

.

i P
.

= .

a ou ess
Pi c

c . s

a ue o eu ra e ow ree o ear row o i e wire o ca e rip 3

i ear m
ii p as ic amp co er ase ma e rom i su a or oes o co uc e ec rici

ou i su a e or p as ic amp co er ase ca o e i e or ca o
e ec rocu e s oc

iii e use co sis s o a wire a wi me w e curre excee s i s use ra i
a e ce ope e circui .
i P i a orm umerica or a e raic

.
use . .

a a eas co ce ric comp e e circ es m
creasi ap m

a eas a ic oc wise arrow a o e i correc m

i o o e right owar s e .c. power supp 1 accep mo e o ri

ii e e power supp is swi c e o current ows rou wire P i a irec io
a is into e p a e o e page w ic is perpendicular o e magnetic field
irec io upwar . 1

emi s e a u e a force to the right ac s o wire P. 1
c i P ro s o e left. 1

ii P ro s o e left. 1
P wi oscillate left and right repeatedly as o as e a.c. is supp ie . 1
e periodic change in direction of e current i wire P wi cause e force o
e wire o switch from left to right to left repeatedly. 1

a ou ess
Pi c

c . s

a ue o eu ra e ow ree o ear row o i e wirererereee oooooo ccccccaaaaa eeeeee rip 3

i ear m
ii p as ic amp co er ase ma e rom i su a or ooooooeseseseeseseseeseseseeeeseeesesseeeseseeseseseessseseeeeessssseeessssseeeeesesesesssseseeseeesssseeeeeeeeseeeeseseeseeeeeeeesseeesseeeeeeesssessseess ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ccccccooooo uuuuuucccccc eeeeee ecececececec rici

ou i su a e or p as ic amp co er aseeeeee cccacacaccacacaacacacacacacacacaccacacaacacacacacacacacacacacaacacaaacaacacacacaacaaaccacacaacaaaaaaccccaacacaacacacccacacaccaaaacccccccccccccccacaccccaaccccaaccacaaaacccaccaaaa oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo eeeeee i e oooooorrrrrr cacacacacaca oooooo
e ec rocu e s oc

iii e use co sis s o a wire a wi mee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccuuuuuuuuuurrururururuuuuuuururuuuuuuuuuruuuuruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuruuuuuruuurrruuruuuurrruurrruurrrrrerererererererererrerererereerererererr eexcxcxcxcxcxcee ssssss iiiiii ssssss use ra i
a e ce ope e circui .
i P i a orm umumerica or a e raiiic

.
use . .

a a eas co ce ric ccomp ee ee circ es mmm
creasi ap m

a eas a ic oc wise arroww aa oo ee i correc m

i o o e right owar ss ee .c. popowew r supp 1 accep mo e o ri

ii e ee ppowwerer supppp isis sswiwi cc e o current ows rou wire P i a irec io
a is inntoto e pp aa ee oo ee page w ic is perpendicular o e magnetic field
irec io upwwarar .. 11

eemimi ss ee aa u e a force to the right ac s o wire P. 1
c i P ro ss oo ee leleft. 1

ii P ro s oo e left. 1
P wi oscillate left and right repeatedly as o as e a.c. is supp ie . 1
e periodic change in direction of e current i wire P wi cause e force o

 
112



20

11 (a) (i) Chemical potential energy is co er e o kinetic energy
erma e er a sou e er .

(ii) ra e o pe ro co sump io wi increase
ore chemical potential energy (from petrol) is re uire o e

co er e o gravitational potential energy as car climbs up
the slope

(b) (i)  E er ca o e crea e or es ro e u co er e rom o e
orm o a o er.

(ii) use o m

(iii) use o m

(iv) s ope is not smooth / rough
ra i a io a po e ia e er is co er e i o i e ic thermal and

sound energy.

11 (a) (i) Chemical potential energy is co er e o kinetitititiiicccccc enenenenenenerererererergygygygygygy
erma e er a sou e er .

(ii) ra e o pe ro co sump io wi increase
ore chemical potential energy (from pepeeeeetrtrtrtrtrtrtrrtrtrrrrtrrtrrtrrrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrrrrrrtrrrrrrrrrrrrrrrrrrrrrrrrrolololololoooloolololooololoooloooooooooloooooolooooooooooooooooooooooooooooooooooooooooooooooooooooooooooloolloollllloooooolllolooooooooo )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) isisisssisisssissssisisisisisisssisssisissssisisssssssisisisisssisississssssssssissssssisssisisissisiiiiiiiiiiiisssssssss rrrrrrrrrrrrrrrrrrrreeeeee uireeeeee oooooo e

co er e o gravitational potential ennnnnneeeerererrererererrereererrrerererererererererrrrrrrrrererrererrrrrrrrrrrrrrerrererrrererrerererererrrrrrrrerrrererrrreereeeeeereree gygygygygygygyggygygygygygygygygygygygyygygyggyggygygygyggygygygygyggygygyggygygygygygygygygygygygygygygyggygygygyygygygyygygygyygygygyygygyygyggygyygyyygygygygygyggygygygyygyyygygyyyyygygygyggyyyygygygygyyggyggygggyyyggyggggggggyyyygggygyyggggyyyggygyygyggyygygygggggyggygyyyyy asasasasasasasasasasasasasasasasasasasasasaasasasaasasasasasaasasasasasasasasasasasasasasasasaasasasasasasaasasasssasasasaasasasassasasassasssaasaasasssssassssasassssasssasssssasssasssssssasssaaaaasssaas ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccarararararar climbmbmbmbmbmbssssss upupupupupup
the slope

(b) (i)  E er ca o e crea e or es ro e uuuuuuuuuuuuuu co errrrr e rrrrrromomomomomom o e
orm o a o er.

(ii) use o m

(iii) use o m

(iv) s ope is not smooothth // rrrououghghg
ra i a io a po e iaiai ee ere iiss co er e i o i e ic thermal and

sounndd enenerergy.
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1 microme er is use o measure e iame er o a rass ro a i s rea i is s ow i e
ia ram e ow.

a is e iame er o e rass ro

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

2 e ime a e or a pe u um o swi rom i s owes posi io P o posi io o i s maximum
isp aceme is . s.

ow ma comp e e perio s o e pe u um are ere i wo mi u es

A 50 B 100 C 200 D 400

3 Ear a a is roppe a a s . m i a acuum.
e acce era io o e a a . m is m s .

a is e acce era io o e a a . m

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

P
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4 oa is ra e i a a u i orm spee i a s rai i e across e sur ace o a a e.

ic s a eme a ou e oa is correc

A e resu a orce o e oa is i e irec io o mo io .

B e resu a orce o e oa is i e opposi e irec io o i s mo io .

C e resu a orce is rea er a e resis i e orce e wee e oa a e wa er.

D e resu a orce o e oa is ero.

5 wo s u e s are i a i a is acce era i upwar s.

e o a mass o e s u e s a e i is . e e sio i e i ca e is .

a is e acce era io o e i

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

6 e ia ram s ows a ox w ic is a a ce a e e e o a a e. e ox is us a ou o a
o er.

ic poi is mos i e e ce re o ra i o e ox

7 is o i ui is e o a a ora or e c . ome o e i ui e apora es.

a appe s a w

A e i ui coo s ecause i ui mo ecu es a e more po e ia e er a as mo ecu es.

B e i ui coo s ecause as er mo i mo ecu es escape.

C e i ui warms ecause i ui mo ecu es a e ess po e ia e er a as mo ecu es.

D e i ui warms ecause s ower mo i mo ecu es are e e i .

i

i
ca e

a e

A B C D
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8 e ia ram s ows a ox o ime sio s . cm . cm . cm.

e ox res s o a a ori o a sur ace.

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 s u e o mass c im s some s eps. e ra e s a ori o a is a ce o . m a a er ica
is a ce o . m. e ra i a io a ie s re is .

a is e wor o e a ai s e orce o ra i

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

10 a ro s ow a ric io ess ramp as s ow . e a as a mass o . .

poi e a as . o i e ic e er .

ow muc i e ic e er oes e a possess a poi

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

. m
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11 s u e s a s m i ro o a er ica a c i a a s o e er wo pieces o woo o
ma e a s or ou sou .

imer recor s e ec o o e sou . seco s a er e pieces o woo are a e o e er.

ase o is resu w a is e spee o sou

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

12 s a sou wa e ra e s rom o e me ium o a o er i s wa e e i creases.

a appe s o e re ue c a o e spee o e sou

re ue c spee

A ecrease ecrease

B ecrease i crease

C s a co s a ecrease

D s a co s a i crease

13 sou wa e i a so i is represe e a series o i es. e ia ram s ows compressio s
a rare ac io s a o e i s a i ime.

ic o e o owi s a eme s is rue

A par ic es o o e i e mo e i e same irec io a e same ime.

B e irec io o ra e o e sou wa e is para e o e i es.

C e is a ce e wee a compressio a i s a ace rare ac io is a wa e e .

D e pressure a is rea er a e pressure a .

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

.

3.0 Ω
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15 . a er ree resis ors a ree o me ers are co ec e i e circui s ow .

ic o e o owi are possi e rea i s o o me er a

o me er o me er o me er

A . . .

B . . .

C . . .

D . . .

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

e wire is cm o a as a cross sec io a area o . mm .

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

e cm cross sec io a 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 Eac wire i si e a ca e ea i rom a e ec ric soc e o a air r er is co ere wi a p as ic
coa i . is p as ic coa i sp i s a e wo wires i si e e ca e ouc eac o er.

a cou appe ecause o is

A app ia ce p u e i o a i ere soc e cou ecome swi c e o .

B e air r er p u e i o e soc e cou e ama e .

C perso ear e air r er cou recei e a e ec ric s oc .

D e circui rea er cou rip.

ea er

ea er
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19 rai o s ee ai s a a rai o iro ai s a rom a s ro ma e .

e rai s are e care u remo e rom e ma e .

a appe s o e rai s

A o rai s a apar .
B o rai s s a o e er.
C e rai o iro ai s a s apar .
D e rai o s ee ai s a s apar .

20 e ia ram s ows a wire i e wee e po es o a ma e .

e e s o e wire are co ec e o a a er . e wire experie ce a orce a mo es.

w ic irec io oes e wire mo e

D
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Section A [45 marks]

swer all e ues io s i e spaces pro i e .

1 i . . s ows e e oci ime rap o a mo i car.

 

Fig. 1.1

(a) a e w a is mea acceleration.

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

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

(b) a cu a e e acce era io o e car rom o seco s.

acce era io = …………......… [

(c) a cu a e e o a is a ce ra e e e car rom o seco s.

o a is a ce = …………......… [

e oci m s

ime s
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(d) co si eri e orwar orce a resis i e orces o e car exp ai w e spee
o e car remai s co s a e wee o seco s.

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

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

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

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

2 i . . s ows a ra o ei pu e a o wo oa s i a s i ri er. e orces ac i
o e ra e wo oa s are perpe icu ar o eac o er.

Fig. 2.1

(a) e space e ow raw a sui a e ec or ia ram o e ermi e e ma i u e o e
resu a orce exer e o e ra e wo oa s. a e e sca e use c ear .

scale = ………….. : ………….. [1]

resu a orce = …………......… [

ra

.

. oa

oa ri er

125



(b) a cu a e e acce era io o e ra a is mome .

acce era io = …………......… [

3 i . . represe s owwa er is u e e i o a pipe a irec e o a ur i e a a ro e ec ric
power p a . e orce o e a i wa er ro a es e ur i e. Eac seco m o wa er is
u e e ow a er ica s a o e ur i e. e er ica ei rou w ic e wa er a s
upo reac i e ur i e is m.

Fig. 3.1

(a) e e si o wa er is m .

a cu a e e mass o wa er a e ers e ur i e eac seco .

mass = ……………….. [

(b) a cu a e e oss o ra i a io a po e ia e er w e e mass o wa er i (a) a s
rou e er ica ei o m.

oss o ra i a io a po e ia e er ……………….. [

m

ur i e

wa er i ow pipe
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(c) a cu a e e maximum spee a w ic e mass o wa er i (a) reac es e ur i e.

maximum spee = …………......… [

(d) a e one assump io ma e uri our ca cu a io or par (c).

…………………………………………………………………………………………………

4 i . . s ows a ma s a i i a airpor ueue wi is w ee e a . e mass o e a
is .

Fig. 4.1

(a) i . . raw a arrow o i ica e e ac io o e wei o e a .

(b) e ma app ies a upwar orce o e a e o is a o s op e a rom a i .

a cu a e e upwar orce e ma app ies o e a e o is a .

upwar orce = …………......… [

e ce re o mass o
a a co e s

o om o a

upwar orce

cmpi o

cm
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(c) Exp ai w e a a s a i s e oor w e e ma e s o o e a a e.

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

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

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

5 pure so i su s a ce is ea e i o a i ui rom o . e su s a ce as a me i
poi o . e ea i cur e o e su s a ce o e empera ure ime rap is s ow i
i . . .

Fig. 5.1

(a) escri e e i ere ces e wee e par ic es o e su s a ce a a i
erms o mo io a arra eme .

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

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

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

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

………………………………………………………………………………………………... [

(b) Exp ai w e erma e er ai e e su s a ce uri i o ri a ou
a c a e i empera ure.

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

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

………………………………………………………………………………………………... [

empera ure o

ime mi

90 ─

80 ─

70 ─

60 ─

50 ─

40 ─
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6 i . . s ows a e ec ric e e wi i s ex erior ma e o a ma eria o poor erma co uc i i .

Fig. 6.1

(a) Exp ai ow e ea i e eme ea s up a e wa er i e e e.

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

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

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

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

………………………………………………………………………………………………... [

(b) e ex erior o e e e is ma e rom w i e p as ic.

Exp ai ow e ex erior is sui a e i re uci ea oss rom e e e.

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

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

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

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

………………………………………………………………………………………………... [

wa er

ea i e eme
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7 i . . s ows circu ar wa e ro s pro uce a e ce re o a circu ar ripp e a . wo cor s
A a B oa o e wa er i e ripp e a . e is a ce e wee successi e wa e ro s
pro uce is . cm. i . . s ows ow e isp aceme o e wa e aries wi ime.

(a) e i e e erm wavefront.

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

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

(b) oca e e possi e poi s P Q R or S as s ow i i . . a cor s A a B are
posi io e a a mome .

cor A : ……………………

cor B : ………………..

(c) a cu a e e spee o e wa e pro uce .

speed = ……………. [2]

(d) escri e a exp ai w a wou appe o e is a ce e wee successi e
wa e ro s w e e e er a eeper re io o wa er.

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

………………………………………………………………………………………………… [

Fig. 7.1

Fig. 7.2

x P

x

x

xQ

R

S

source o
i ra io

isp aceme mm

ime s
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8 (a) i . . s ows a iso a e posi i e c ar e.

Fig. 8.1

(i) i . . raw e e ec ric ie pa er ue o e c ar e. ow e irec io
o e ie c ear .

(ii) Exp ai w a is mea a electric field.

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

………………………………………………………………………………………….

(b) i . . s ows a c i s i i ow a s i e ma e o p as ic.

Fig. 8.2

(i) e e c i s i es ow e ecomes posi i e c ar e .

Exp ai ow is appe s.

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

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

………………………………………………………………………………………….

p as ic s i e
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(ii) Explain why the child’s hair stands and spreads apart after oi ow e s i e.

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

………………………………………………………………………………………….

9 i . . s ows a o ec a i s ima e orme a i co er i e s.

Fig. 9.1

(a) i . . raw ra s o oca e accura e e o owi

(i) op ica ce re C

(ii) pri cipa ocus F .

(b) a e ow e ima e c a es as e o ec is mo e c oser o e i co er i e s
e ore i reac es e oca poi .

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

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

o ec

ima e
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Section B [20 marks]

swer a two ues io s rom is sec io .

10 (a) i . . s ows a ra o i e eri e sur ace o a ri a e ass prism. e
re rac i e i ex o e ass is . . e i ure is o raw o sca e.

Fig. 10.1 (not to scale)

(i) Exp ai w e i ra e s i suc a ma er w e i e ers sur ace .

……………………………………………………………………………………………..

………………………………………………………………………………………… 

(ii) a cu a e e a e o re rac io �aݔ si e .

a e o re rac io ݔ ……………….. [

(iii) a cu a e e cri ica a e o e ass oc .

cri ica a e ……………….. [

o

x

y

o

133



(iv) a e e wo co i io s or o a i er a re ec io .

. ………………………………………………………………………………………..

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

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

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

(v) e a ue o a e y is . o .

i . . co i ue e ra o s ow e pa o e i a er ea i
sur ace .

(b) e air r er s ow i i . as a casi ma e rom me a . e air r er as a
power ra i o a is use o a supp .

(i) e air r er re uires a ear wire i e ca e.

Exp ai c ear e u c io o e ear wire.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… 

(ii) e cos o usi o e o e er is ce s.

a cu a e e cos o usi e air r er or mi .

cos ……………….. ce s

Fig. 10.2

ca e
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11 (a) RA io De ec io A Ra i RADAR as ma app ica io s. is a s s em use o
e ec a e ermi e e is a ce o o ec s suc as aircra s. e s a io
ra smi s s ro ra iowa es w i e a recei er i e s a io is e s or a ec oes.

i . . s ows a aircra i owar s e ra ar s a io .

Fig. 11.1

i . . s ows e isp a o e wa e. A represe s e pu se o e emi e
ra iowa es w i e B represe s e ec o o e pu se recei e e s a io .

Fig. 11.2

(i) a e e spee o ra iowa es i acuum.

spee ……………….. [

(ii) e ermi e e is a ce o e aircra rom e ra ar s a io .

is a ce ……………….. [

aircra

s a io

ms

135



(iii) wo mi u es a er pu ses A a B are o ms apar .

e ermi e e spee o e aircra in m/s.

spee ………………..m s

(iv) u es a reaso w sou wa es ca o e use o rep ace ra iowa es i is
app ica io .

……………………………………………………………………………………………..

………………………………………………………………………………………… [

(b) circui co sis i o i ere u s a a .c. supp is se up as s ow i e
i . . e ow.

Fig. 11.3

(i) a cu a e e e ec i e resis a ce o e circui .

e ec i e resis a ce ……………….. [

. Ω

. Ω

. Ω

136



(ii) a cu a e e curre passi rou e . Ω u .

curre ……………….. [

(iii) a i io a . Ω u is a e i para e o e . Ω u .

Exp ai w a appe s o e ri ess o e . Ω u .

……………………………………………………………………………………………..

………………………………………………………………………………………… [
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12 (a) s u e se s up e appara us as s ow i i . . o emo s ra e ow a oor e
wor s. 

Fig. 12.1

(i) Exp ai w e ma e mo es owar s e iro core w e e swi c is ope .

……………………………………………………………………………………………..

……………………………………………………………………………………………..

…………………………………………………………………………………………

(ii) Exp ai w e ma e i s e copper c ime ar w e e swi c is c ose .

……………………………………………………………………………………………..

……………………………………………………………………………………………..

…………………………………………………………………………………………

(iii) e a er o e e ec roma e is rep ace wi a a er a i curre a.c.
supp . escri e a exp ai w e oor e wi ri co i uous w e e
swi c is c ose .

……………………………………………………………………………………………..

……………………………………………………………………………………………..

……………………………………………………………………………………………..

…………………………………………………………………………………………

copper
c ime

ar

ma e so iro core
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(b) curre carr i wire is p ace e wee wo e ec roma e s as s ow i i . . .

Fig. 12.2

e curre ows rou o coi s e curre carr i wire experie ces a orce.

(i) i . . a e e ma e ic po ari ies o e e s o o e ec roma e s
with “S” and “N”.                                                                                                  [1]

(ii) Exp ai w e curre carr i wire wi experie ce a orce.

……………………………………………………………………………………………..

……………………………………………………………………………………………..

………………………………………………………………………………………… 

(iii) a e e irec io o e orce experie ce e curre carr i wire.

………………………………………………………………………………………… 

(iv) u es one wa o i crease e s re o e orce experie ce e curre
carr i wire.

………………………………………………………………………………………… 

End of Paper

curre carr i wire
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1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

1 2 3 4 5 6 7 88 99 10
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Sec 4E/5N Sci(Physics) Prelim Paper 2 2018 Answers

o ormu a m
ro missi u i m
o s m

Section A [45 marks]

a cce era io is e ra e o c a e o e oci .
a – u

–
6.0 m/s2

c is a ce area u er rap

1550 m
e forward force is equals to the resistive forces ac i o e car e ce ere is

o resu a orce. is mea s e car as no acceleration as ma. e ce e
spee o e car remai s co s a .

a or sca e
or
rawi
mus
i c u e
arrows
a
a e s

ma
a

a 0.50 m/s2 a ow ec

a e si mass o ume
mass

ass x 250000 kg
PE m

x x
375 000 000 

c PE os KE ai e
m

. 54.8 m/s (3 s.f.)
o e er is os o e surrou i s. e PE is co er e o KE.

a or arrow

um o um o
x x

100 N

.

.

.

sca e cm

resu a orce cm x

1550 m
e forward force is equals to the resistive forces ac i o e car ee cece ere is

o resu a orce. is mea s e car as no acceleration as ma. ee cee e
spee o e car remai s co s a .

or
or
raw
mus
i c u
arrow
a
a e

ma
a

a 0.50 m/s2 a ow ec

e si mass o ume
mass

ass x 2525000 000 kkgg
PE m

x x
375 000 00000
PE os KKEE aaii e

mm

. 54.8 m/s (3 s.f.)
o e er is os o e surrou i s. e PE is co er e o KE.

.

.

.

sca e cm

resu a oorce cm x
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c e line of action of weight of the bag lies to the right of the pivot / outside the 
base area (bottom of bag) w ic produces a clockwise moment a ou e pi o
e ce e a wi a a i e rou .

a e su s a ce is a so i .
o io i ra e a ou i s ixe posi io s
rra eme c ose pac e i a or er arra eme

o e su s a ce is a i ui .
o io s i e pas o e a o er ree
rra me c ose pac e i a i or er arra me

or a

or a

e su s a ce is me i . E er a e i is use o o ercome orces o
a rac io e wee par ic es.
KE remai s co s a e ce empera ure remai s co s a .

a e e wa er ear e ea i e eme is ea e i expands ecomes less dense
a rises.

e cooler wa er a e op w ic is denser wi sink o a e i s p ace.
e process repeats u i a e wa er is ea e up ia convection.

i
a swer is
o u
comp e e

P as ic is a poor conductor of heat. e ce i decreases the rate of thermal energy 
loss ia co uc io .

i e sur ace is a poor emitter of infrared radiation. is decreases the rate of 
thermal energy loss ia ra ia io .

a ima i ar i e a oi s a a ace poi s i p ase. OR
ima i ar i e a oi s a cres s.

P a OR 
a

or a
pair

c v = fλ
.

16 cm/s or 0.16 m/s
s e wa e ra e s a a faster speed i eeper re io
e wavelength will be longer since v = fλ and frequency remains the same.

ai

aii is a re io w ere a e ec ric c ar e experie ces a e ec ric orce.
i e e c i s i es ow ric io causes negatively-charged electrons to move 

from the child to the plastic slide.
i ce e c i as a deficit of negative charges e c i is posi i e c ar e .

ii Since the child’s hair is positively c ar e e wi mo e awa rom eac o er as
like charges repel.

a or
or

e ima e ecomes ar er.

C 
F 

p

e e wa er ear e ea i e eme is ea e i expands ecomess lelesss  dense
a rises.

e cooler wa er a e op w ic is denser wi sink o a e i s p ace.
e process repeats u i a e wa er is ea e up ia convectionn.

a sw
o
com

P as ic is a poor conductor of heat. e ce i decreases the raatete ooff ththermamall enenerergygy 
loss ia co uc io .

i e sur ace is a poor emitter of infrared radiation. is dededeeeeeeeeeecrcrcrcrcrcrccccccccccccccccccccccccccccccccccc eaeaeaeaaeaeaeaaeaaaaaeaaaaaaaaeeaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasesesesesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssss the raraaatetetete ooooffff 
thermal energy loss ia ra ia io .

ima i ar i e a oi s a a ace poi s i p asassse.eeeeeeeeeeeeeeee.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee OROOOROROROROROROROOROROORORORORRRORORORORORORORORORORORORORORORORRORORRORROROROOROROROOOORRRORORORORORORROROROROROOROROROROROOROROROROOROORORRORRORRROROOORRROROOOROROROOOOOOOROOOOOOOOOOOROOORORRORRRRRRRROORRRRROORRROOOOORR
ima i ar i e a oi s a cres s.

P a OR 
a

or
pair

v = fλ
.

16 cm/s or 0.16 m/s
s e wa e ra e s a a faster speeded i eeeeper rere iioo
e wavelengthh will be longer since e v v == fλfλ andd ffrer ququenencycy remains the same.

is a re io ww eerere aa ee ecec rricic c ar e experie ces a e ec ric orce.
e e c ii ss ii ees ooww ric io causes negatively-charged electrons to move

from the chilldd toto tthehe pplastic slide.
i ce e c i aass a deficit of negative charges e c i is posi i e c ar e .

Since the child’s hair is positively c ar e e wi mo e awa rom eac o er as
like charges repel.
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Section B [20 out of 30 marks]

ai e e i ra ra e s rom a optically less dense medium (air) to denser 
medium (glass) i wi bend towards the normal as i s speed decreases.

or a
poi s

aii si i si r
. si si x
x si si . . 25.6o (3 s.f.)

aiii si c
. si c
c si . . 42.20 (3 s.f.)

ai . e a e o i ci e ce mus e rea er a e cri ica a e.
. e i ra mus e ra e i rom a op ica e ser o ess e se me ium.

a or ra
correc
raw
s owi
a

occurre
a a e
o
i ci e ce
a e o

re ec io

i e a au occurs a e i e wire ouc es e me a casi e me a casi wi
become “live”. 

e ear wire wi co uc e curre rom e me a casi o e rou .
e curre wi me e use a rea e circui isco ec i e circui rom e

i o a e supp .
is pre e s user rom e ec ric s oc .

poi s
m

ii E P
. x .

cos . x 1.35 cents

ai . x m s
aii s x

. x x x
3 600 000 m or 3.6 x 106 m

aiii s x
. x x x

3 000 000 m or 3.0 x 106 m

– m
pee 5000 m/s

ai ou wa es a e a o er ime o e ra smi e a recei e e ce posi io o
aircra is o accura e. OR
Posi io o aircra wou a e c a e w e e ec o is recei e .

i
2.33 Ω

ii
.

ݕ

a or
corre
raw
s ow
a

occu
a
o
i ci
a

re e

i e a au occurs a e i e wire ouc eess ee meme a casi e me a casi wi
become “live”. 

e ear wire wi co uc e currrree rromo ee mmee aa casi o e rou .
e curre wi me e use a rereaa e circui isco ec i e circui rom e

i o a e suppp .
is pre e s userer rorom e ecc rricc ss oocc .

m

ii E P
. x .

cos . xx 1.1.3535 ccenentsts

ai . x m s
aii s x

. x x x
3 600 000 m or 3 6 x 106 m

ݕ
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. . 5.14 A (3 s.f.)
iii e u wi ecome brighter.

e total resistance of the circuit will decrease causi e o a curre owi
through the 1.0 Ω bulb to increase.

ai e e swi c is ope e so iro core w ic is ear e ma e wi e i uce
wi a po e o e e .
i ce u i e po es a rac e ma e wi e a rac e a mo e owar s e iro

core.
aii e swi c is c ose curre ows rou e coi pro uci a s ro ma e ic

ie wi a po e o e e si e.
i ce i e po es repe e ma e wi e repe e a mo e awa rom e iro core.

aiii e swi c is c ose e direction of current will change co i uous causi
e magnetic poles of the iron core to change co i uous as we .
is causes e ma e o e attracted and repelled continuously.
e ma e wi e i e copper c ime ar causi e oor e o ri

co i uous .
i
ii e curre carr i wire wi experie ce a orce ue o e interaction e wee e

ma e ic ie o e e ec roma e s a e ma e ic ie pro uce e curre
carr i wire.

iii o e pa e
i crease e curre owi rou wire i crease curre owi rou e coi s

i crease um er o ur s per u i e o e coi s

. . 5.14 A (3 s.f.)
e u wi ecome brighter.
e total resistance of the circuit will decrease causi e o a curre owi

through the 1.0 Ω bulb to increase.

e e swi c is ope e so iro core w ic is ear e ma ee wwii ee i ucucee
wi a po e o e e .
i ce u i e po es a rac e ma e wi e a rac e a moooo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooowwwwwwawawwwawwawwawawawwwawwwawawawawawawwwwawwwwwwawawawawawawwwwawawawwawawawawawwawwawwwwwawwawawawwwaaawawaaaaawawawwaawawwwaawwwwwaaawaawawwwaawaaawawawwwawawawawwaawwaaaaaaaaawww rrrrrrrrrrrrrrrrrrrr ssss e iirrroooo

core.
e swi c is c ose curre ows rou e coi prororororo uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuciciciciccicicicicicicicciciciciccciccicicicicciicicicccccccicciccicicicciciccicicciciciiiciciciciiciciciiciccicicicccccccccccccccccccccccccccccc aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrooooooooooooooooooooooooooooooooooooooooooooooooo mamamama eeee icicicic

ie wi a po e o e e si e.
i ce i e po es repe e ma e wi e repe e a mo e awa rom eeee iro cocococorrrere.
e swi c is c ose e direction of current will channge co i uousus causi

e magnetic poles of the iron core to change co i uous as we .
is causes e ma e o e attracted and repelled contiinunuouo sly.
e ma e wi e i e copper c immee aarr ccausi ee oooorr e o ri

co i uous .

e curre carr i wire wi experie cce a orcrcee uuee oo e interaction e wee e
ma e ic ie o e e ec roma e s a ee mmaa ee iicc iie pro uce e curre
carr i wire.
o e pa e
crease e curre owiwi rouou wiwirere ii crease curre owi rou e coi s

i crease um er oo urr s perer uu ii ee o e coi s
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1 hour
i io a a eria s u ip e oice swer ee

READ THESE INSTRUCTIONS FIRST

ri e i so pe ci .
o o use s ap es paper c ips ue or correc io ui .
ri e our ame c ass i ex um er a e re um er o e swer ee i e spaces

pro i e .

ere are or ues io s o is paper. swer a ues io s. or eac ues io ere are
our possi e a swers a .
oose e o e ou co si er correc a recor our c oice i so pe ci o e separa e
swer ee .

Eac correc a swer wi score o e mar . mar wi o e e uc e or a wro a swer.
rou wor i s ou e o e i is oo e .

cop o e Perio ic a e is pri e o pa e .
e use o a appro e scie i ic ca cu a or is expec e w ere appropria e.

e o a um er o mar s or is paper is .

For Examiner’s Use

is ocume co sis s o 15 pri e pa es.

147



2
 
1 i ure a s ows e ero rea i o e microme er screw au e. i ure s ows e

rea i o e same microme er screw au e w e i measures e ic ess o a wire.

i ure a

i ure

a is e ic ess o e wire

A . mm

B . mm

C . mm

D . mm

2 e rap s ows ow e e oci o a o ec c a es wi ime. ic poi o e
rap s ows e o ec mo i wi e rea es acce era io
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3
 
3 e wei o a piece o roc o a p a e w ere e ra i a io a acce era io o e

p a e is m s is . a is e wei o e roc o ear w ere e ra i a io a
acce era io o ear is m s

A
B
C
D

4 ic op io es represe s e s a e e ui i rium

5 a eari is p ace a poi o a smoo rac as s ow i e ia ram e ow. e
a mo es rom res ow e rac a passes a poi w ic is m e ow poi .
a i g as ms .

a is e spee o e a a poi

A . m s

B . m s

C m s

D m s

6 row ia mo io o us par ic es i e air is cause

A co e io curre i e air.

B us par ic es a i owar s e rou .

C ra om co isio s e wee e us par ic es.

D ra om co isio s o air mo ecu es wi e us par ic es.

A B C D

10
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4
 
7 er a e er o a o is

A e o a i e ic e er o a e par ic es i e o .

B e o a po e ia e er o a e par ic es i e o .

C e o a i e ic e er a po e ia e er o a e par ic es i e o .

D e e er ee e o eep e i er a par o e o a room empera ure.

8 e ia ram e ow s ows a p a e mirror p ace a a is a ce o cm i ro o a ma .

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 o i s ri es a p a e mirror a a a e o o. e mirror is ow ro a e
a ic oc wise rou a a e o o o a ew posi io wi ou c a i e irec io
o e i ci e i ra .

a is e a e o re ec io w e e mirror is ro a e o a ew posi io

A o

B o

C o

D o

o

o

150



5
 
10 e rap represe s e isp aceme s o a par ic e a is a o a ra s erse wa e

ra e i a a spee o m s.

a is e re ue c o e i ra io o e par ic e

A .

B .

C .

D .

11 e ia ram s ows i ere re io s o e e ec roma e ic spec rum.

amma
ra s X isi e

i Y a io
wa es

a re io s o X a Y represe

X Y
A ra io e rare

B rare ra

C ra icrowa e

D ra io e icrowa e

12 e o e o owi e ices oes o ma e use o e ec roma e ic wa es i i s opera io .
ic o e is i

A camera

B ra io se

C ou spea er

D e e isio se

isp aceme m

ime s.. . .
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6
 
13 s u e s a s e wee wo wa s a c aps is a s o ce. e spee o sou i air

is m s.

a is e ime i er a e wee e irs ec o a e seco ec o

A . s

B . s

C . s

D . s

14 e a e o i e ro is ru e wi a us er e ro ecomes e a i e c ar e . is
is so

A e us er oses e ec ro s.

B e us er ai s pro o s.

C e ro oses e ec ro s.

D e ro ai s pro o s.

15 ic o e ia rams i us ra i e e ec ric ie e wee wo c ar e o ec s is
incorrect

A B

C D
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7
 
16 piece o . m iro wire as a cross sec io a area o . mm . ic iro wire as

wice e resis a ce

Length / m     Area / mm2

A . .

B . .

C . .

D . .

17 urre ows i wo resis ors co ec e i series as s ow i e ia ram a are
e rea i s o e amme ers. a are e rea i s o e o me ers.

ic o e o owi correc escri es e amme er a o me er rea i s

Ammeter readings Voltmeter readings

A is ess a is ess a

B is ess a is rea er a

C is e ua o is ess a

D is e ua o is e ua o

18 e ec ric ea er is co ec e o a pi soc e . e curre i e i e wire is . e
po e ia i ere ce e wee e i e a eu ra wire is . ic o e o owi
correc escri es e curre i eu ra wire a e po e ia i ere ce e wee e
eu ra a ear wire

      Current in Potential difference between 
    neutral wire / A neutral and earth wire / V

A
B
C
D

: :
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8
 
19 ic o e o owi me o s is use o co irm a a o ec is a ma e

A ca a rac a iro ro u o a woo e spoo .

B ca a rac e or po e o a o er ma e .

C ca repe e sou po e o a o er ma e .

D ca repe a ma e ic ma eria .

20 e i ure e ow s ows a curre owi rou a so e oi wrappe arou a iro
core.

ic s a eme is not rue

A e e ecomes a sou po e.

B e i crease i curre ca i crease e s re o e ma e ic ie pro uce .

C e s re o e ma e ic ie ecomes wea er i e iro core is rep ace wi

a i su a or.

D compass p ace ear e a a er ear e s ows e same irec io o

e ec io .

21 e ia ram e ow represe s a c a e i e arra eme o par ic es i wo i ere
p sica s a es.

ic o e o owi s a eme s is rue a ou e c a e

A e par ic es ose e er .

B e orces o a rac io e wee e par ic es ecome wea er.

C e empera ure o e surrou i s rises ue o e c a e.

D ere is a i crease i e or er i ess o e par ic es.
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9
 
22 io as a uc eo um er a e ec ro s.

a wi e uc eus o e io co ai

um er o pro o s um er o eu ro s

A
B
C
D

23 E eme as a pro o um er o . E eme as a pro o um er o .

a is e c emica ormu a o e compou orme w e a reac

A
B
C
D

24 ro e su i e ur s i ox e accor i o e o owi e ua io

→

m o ro e su i e is ur e .

a cu a e e o ume o ox e ee e o ur m o ro e su i e comp e e .

A m B m

C m D m

25 ic io ic e ua io represe s e reac io e wee roc oric aci a ma esium
ri o

A s a → a

B a l a → l a

C a l a → l a a

D a a → l

26 sa is prepare i ra i a aci wi a ase.

ic o e o owi is correc a ou e aci a e ase

aci ase

A
B
C
D

i so u e

i so u e

so u e

so u e

i so u e

so u e

i so u e

so u e
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10
 
27 re row precipi a e was pro uce w e a excess o a ueous so ium roxi e was

a e ropwise o sa B.

a o er experime a w i e precipi a e was pro uce w e i u e i ric aci a
a ueous arium i ra e were a e o sa B.

a is e i e i o sa B

A iro c ori e

B iro su a e

C iro c ori e

D iro su a e

28 a oes not i crease across a perio o e Perio ic a e

A e uc eo um er

B e um er o pro o s

C e um er o e ec ro s e s

D e um er o a e ce e ec ro s

29 aesium is a roup e eme i e Perio ic a e a i s re a i e a omic mass is rea er
a a o po assium.

ic o e o owi s a eme s co cer i caesium is incorrect

A aesium as a i er me i poi a po assium.

B aesium as a i er e si a po assium.

C aesium reac s wi wa er more io e a po assium.

D aesium corro es i air o orm a oxi e s .

30 rass is a a o o copper a i c.

ic s a eme is correc

A rass ca e represe e a c emica ormu a.

B rass as a ixe me i poi a oi i poi .

C rass is orme a c emica reac io e wee copper a i c.

D rass is s ro er a ar er a pure copper a pure i c.
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11
 
31 our paper c ips are p ace i our i ere es u es as s ow e ow. 

ic wo es u es ca e use o s ow a ox e is ee e or iro o rus

A a B a

C a D a

32 E ua masses o ca cium car o a e was reac e wi a excess o i u e roc oric aci
a room empera ure.

a l → a l

wo experime s were carrie ou .

Experime cm o . mo m roc oric aci was use .

Experime cm o . mo m roc oric aci was use .

ic o e rap s es represe s e resu s
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12
 
33 our i ere so i s a are isso e i e ua o umes o wa er a .

e a e s ows e c a e i empera ure o e surrou i w e eac so i isso es.

c a e i empera ure o e
surrou i

ic row escri es e e er c a es w e eac so i is isso e i wa er

so i w ic
isso es

pe o e er
c a e

so i w ic
isso es

pe o e er
c a e

A
B
C
D

e o ermic

exo ermic

e o ermic

exo ermic

exo ermic

e o ermic

exo ermic

e o ermic

34 ic u er i e su s a ce i e o owi reac io s ac s as a oxi isi a e

A u → H u

B e l → 2 Fe l

C P → Zn P

D → Mg

35 samp e o po u e air co ec e rom a ac or is u e rou wa er. e p o e
so u io orme is ess a .

ic as cou a e cause is

A me a e

B car o mo oxi e

C i ro e ioxi e

D u ur rocar o
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13
 
36 wax ca e was ixe o a wei e piece o cor a oa e o wa er. e ca e was

e i a co ere wi a ra ua e ar.

a wi e e wa er e e w e e ame ex i uis es

A cm B cm

C cm D cm

37 e a e s ows e oi i poi s o wo rac io s a o ai e w e cru e oi is
is i e .

rac io

oi i poi – i er a

ic s a eme re ar i e wo rac io s is correc

A rac io is ess iscous a rac io .

B rac io is ess amma e a rac io .

C rac io is i ower ema a rac io .

D rac io co ai s mo ecu es o ar er mo ecu ar si e a rac io .

38 o c ai a a es were crac e a e o owi use u pro uc s were o ai e .

X use as a ue
Y use o ma e p as ics
o er pro uc s

a cou e e possi e i e i ies or pro uc s X a Y

X Y
A
B
C
D

me a e

me a e

ap a

ap a

e a e

e e e

e a e

e e e
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39 mix ure o c ori e a excess propa e was expose o ri i . e e i was

swi c e o e mix ure i e as e a o u e i i o a co our ess as.

a is e as e o e

A c ori e

B propa e

C ro e

D ro e c ori e

40 e s ruc ura ormu ae o wo compou s are s ow e ow.

 

ic o e o owi su s a ces ca e use o is i uis e wo compou s

A imewa er

B mar e c ips

C a ueous romi e

D a ueous so ium roxi e
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    [Turn over

Section A

swer all e ues io s i e spaces pro i e .

1 e is a o mass mo e up a smoo ramp wi a i i ia spee o m s a
s oppe a er seco s.
(a) e c e spee time graph for the first 6 seconds of the ball’s motion.

(b) a cu a e e acce era io o e e is a as i mo e up e ramp.

acceleration = …….…………….. m/s

(c) a cu a e e resu a orce ac i o e e is a as i mo e up e ramp.

resu a orce = …….…………….. N

(d) a cu a e e rea es is a ce o e e is a rom i s s ar i poi .

distance = …….…………….. m

pee ms

ime s
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2 cm o a su ar so u io o e si m is mixe wi cm o a o er su ar
so u io o e si . cm .

(a) a cu a e e mass o su ar so u io a a o er su ar so u io .

mass of sugar solution A = …….…………….. g

mass of sugar solution B = …….…………….. g

(b) e ce ca cu a e e e si o e mix ure.

density of the mixture = …….…………….. g/cm
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3 i . . s ows a ma o mass s a i o o e e o a p a e i rea o cross
a s ream. e p a is pi o e a poi . e ra i a io a ie s re is .

e p a as a mass o a is . m o wi a u i orm cross sec io . e e is
. m rom e pi o a . oa is p ace o e o er e o a a ce e p a
ori o a .

(a) 1. a cu a e e a ic oc wise mome ue o e wei o e p a .
2. e ce usi Pri cip e o ome s o e ermi e e wei o e oa o a a ce e

p a ori o a .

a ic oc wise mome = …….…………….. Nm

wei = …….…………….. N

(b) Exp ai w e oa ouc es e rou w e e ma wa s owar s e pi o a .

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

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

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

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

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

p a

oa

rou rou
s ream

Fig. 3.1

ma
. m

m
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4 i . . s ows a e ec ric mo or o power use o pu a oa o up a i c i e
p a e a a co s a spee . e mo or a es s o mo e e oa rou a is a ce o
. m o e i c i e a rou a ei o . m.

(a) a cu a e e e er issipa e e mo or.

e er = …….…………….. 

(b) e ermi e e ai i po e ia e er o e oa .

po e ia e er = …….……………..

(c) Exp ai w ere is a i ere ce i e a swers ca cu a e i (a) a (b).

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

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

Fig. 4.1
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5 e i erior o a re ri era or is s ow i i . . .

(a) Exp ai ow e re ri era or is coo e co ec io .

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

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

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

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

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

(b) i e wo reaso s w s ee wire s e es are use ra er a so i s e es i e
ce re o e re ri era or.

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

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

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

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

Fig. 5.1
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(c) e re ri era or wa s are i su a e usi o expa e po s re e a a umi ium oi
as s ow i i . . .

Exp ai ow ese wo ma eria s re uce erma e er e eri e re ri era or.

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

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

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

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

6 i . . s ows e pa o i ra as i passes rou a ass prism.

(a) si a es rom i . . ca cu a e e re rac i e i ex o e ass.

re rac i e i ex = …….……………. 

Fig. 5.2

Fig. 6.1 Not drawn to scale
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(b) a cu a e e cri ica a e o e ass prism.

cri ica a e = …….…………….

(c) Exp ai w e ra oes o emer e rom e prism a B.

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

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

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

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

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

7 e po e ia i ere ce a ai s curre c arac eris ic rap s or ree co uc ors P a
are s ow i i . . .

(a) si i . . s a e which of the conductor(s) obey(s) Ohm’s Law. Exp ai our a swer.

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

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

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

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

Fig. 7.1
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(b) a cu a e e resis a ce o co uc or P.

resis a ce = …….……………. Ω

(c) e co uc ors a are co ec e i series wi a curre o . owi s a e
w a wou e e po e ia i ere ce across

(i)
(ii)
(iii) e series com i a io o a .

po e ia i ere ce across R = …….…………….

po e ia i ere ce across Q = …….…………….

po e ia i ere ce across e series com i a io o and Q = …….…………….

8 i . . s ows a e ec ric circui .

(a) e ermi e e amme er rea i i e circui .

amme er rea i = …….…………….

. :

. :

. :

Fig. 8.1
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(b) i e curre owi rou resis or .

curre = …….…………….

(c) a cu a e e po e ia i ere ce across resis or .

po e ia i ere ce = …….…………….

(d) a cu a e e amou o c ar e owi rou resis or i s.

amou o c ar e = …….…………….
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9 (a) i . . s ows a circui rea er wi e co ac c ose .

i . . s ows e same circui rea er a er a ar e curre as passe rou e
circui .

escri e ow e circui rea er is a e o swi c o e curre w e a au causes e
curre o ecome oo ar e.

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

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

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

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

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

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

Fig. 9.1

Fig. 9.2
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(b) i . . s ows a ri i wire is e e wee e po es o a ma e . e e curre is
swi c e o ere is a orce o e wire i a upwar irec io as s ow i i . . .

(i) Exp ai w ere is a orce ac i o e wire.

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

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) i . . raw a arrow o s ow e irec io o e curre owi i e ri i
wire a a e e or po e o e ma e wi e e er N.

Fig. 9.3
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Section B

swer a two ues io s i is sec io .

ri e our a swers i e spaces pro i e .

10 (a) mass o wei . a i o e e o a s ri is pu e si ewa s so a e
s ri ma es a a e o o wi e er ica as s ow i i . . .

mea s o a sca e ia ram e ermi e e resu a orce ue o e e sio i e
s ri a e wei o e mass.

resu a force = …….……………..

Fig. 10.1 
o raw o sca e
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(b) i . . s ows a oc o mass o . res i o a a e. orce o . is app ie
o e oc pu i i a a co s a spee o . m s. ssume a .

(i) a e e si e o e ric io a orce ac i o e oc a exp ai ow ou o ai
e a swer.

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

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

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

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

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

(ii) a e e irec io o is ric io a orce.

………………………………………………………………………….……………………

……………………………………………………………………………….………………

(iii) e app ie orce is i crease u i e oc mo es a a acce era io o m s .
a cu a e e ew app ie orce.

app ie force = …….……………..

(iv) i e pressure o e oc ac i o e a e i e ime sio o e ase o
e oc is . m . m.

pressure = …….……………..

Fig. 10.2

. .
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11 (a) erma e er is supp ie a a co s a ra e usi a e ec ric ea er o a i ui i
a ea er. rap o empera ure recor e e ermome er a ai s e ime is
p o e as s ow i i . . .

(i) a e e oi i poi o e i ui i e ea er.

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

(ii) Exp ai w e empera ure remai e co s a or e perio e wee mi a
mi .

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

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

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

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

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

(iii) a e a exp ai w e er ere wi e a c a e i e empera ure recor e
e ermome er i e ea er i e a o e experime is rep ace a
ea er.

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

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

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

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

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

Fig. 11.1
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(iv) a e o e i ere ce e wee oi i a e apora io .

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

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

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

(b) sou wa e as a re ue c o . e spee o sou i air is m s.

(i) a cu a e e wa e e o e sou wa e i air.

wavelength = …….……………..

(ii) sou wa e o e same re ue c is pro uce i wa er. escri e a exp ai
ow e wa e e o e wa e wi e i ere rom a i par (i).

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

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

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

12 (a) i . . s ows e ima e o a o ec O pro uce a co er i e s.

i . . comp e e e ra ia ram rawi wo ra s passi rom e o ec o
e ima e. ar e posi io s o e e s L a e re e a oca poi F o i . . .

O

Fig. 12.1
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(b) i . . s ows par o a ouse o e ec ric i s a a io w ere a e ec ric ea er is
use o ea e wa er i a me a a .

(i) Exp ai w ic wire A or B s ou e e i e wire o e supp .

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

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

(ii)Exp ai i e ai ow a use ac s as a sa e e ice.

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

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

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

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

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

(iii) e co ec e o e mai s supp e ea er rew a curre o . .
a cu a e e ra e o pro uc io o ea power .

power = …….……………..

(iv) e ce ca cu a e e cos o usi e ea er or ours i e cos o . is
. .

cos = …….……………..

Fig. 12.2
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cie ce P sics Pre im Paper swers

Section A

swer all e ues io s i e spaces pro i e .

1 e is a o mass mo e up a smoo ramp wi a i i ia spee o m s a
s oppe a er seco s.
(a) e c e spee time graph for the first 6 seconds of the ball’s motion.

(b) a cu a e e acce era io o e e is a as i mo e up e ramp.

2

1

2
6
120

�

�

� 

�
 

�
 

msa

msa

t
uva

(c) a cu a e e resu a orce ac i o e e is a as i mo e up e ramp.

NF
mskgF

maF

16.0
20.0 2

 
 

 
�

or correc rap raw
a ues i e

pee ms

ime s

pee ms

ime s

1 e is a o mass mo e up a smoo ramp wi a i i ia spee o m s a
s oppe a er seco s.
(a) e c e spee time graph for the first 6 seconds of the ball’s mototioionn.

(b) a cu aa ee ee acccece era io o e e is a as i mo e up e ramp.

1

 
t
uv �a

or correc rap raw
a ues i e

pee msmsmsmssmsmsmsmssmsmsmsmsmsmsmms

ime s

pee ms

ime s
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(d) a cu a e e rea es is a ce o e e is a rom i s s ar i poi .

mceDis

ceDis

graphtimespeedunderAreaceDis

36

126
2
1

 

uu 

� 

2 cm o a su ar so u io o e si m is mixe wi cm o a o er su ar
so u io o e si . cm .

(a) a cu a e e mass o su ar so u io a a o er su ar so u io .

ass o su ar so u io e si u o ume
. cm u cm

ass o su ar so u io e si u o ume
. cm u cm

(b) e ce ca cu a e e e si o e mix ure.

e si o ix ure o a mass o a o ume
cm

1.14 gcm-3

3 i . . s ows a ma o mass s a i o o e e o a p a e i rea o cross
a s ream. e p a is pi o e a poi . e ra i a io a ie s re is .

e p a as a mass o a is . m o wi a u i orm cross sec io . e e is
. m rom e pi o a . oa is p ace o e o er e o a a ce e p a
ori o a .

(a) 1. a cu a e e a ic oc wise mome ue o e wei o e p a .
2. e ce usi Pri cip e o ome s o e ermi e e wei o e oa o a a ce e

p a ori o a .

p a

oa

rou rou
s ream

Fig. 3.1

. m

(a) a cu a e e mass o su ar so u io a a o er su ar so u io .

ass o su ar so u io e si u o ume
. cm u cm

ass o su ar so u io e si u o ume
. cm u cm

(b) e ce ca cu a e e e si o e mix ure.

e si o ix ure o a mamamamamamamamaammamamamammmmmmm ss ooo aaaaaaaaaaaaaaaaaaaa ooooooooooooooo ume
cmcmcmcmcmcmcmmccmcmccmcmcccc

1.14444444444444 gggggggggcmcmcmcmcmcmcmccmcmcmcmcmcmcmcccmcmm-3333333333

3 i . . s ows a ma o mass s a ii oo oo e e o a p a e i rea o cross
a s ream. e p a is pi o e a ppoioi .. ee rraa ii aa io a ie s re is .

pp a

oa

rou rou
s ream

. m
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ic oc wise mome ue o wei o e p a
u
u . m
m

e ui i rium a i mome a ou e pi o
um o a ic oc wise mome s um o c oc wise mome s

W u m m u . m
W 75 N [1/2]

(b) Exp ai w e oa ouc es e rou w e e ma wa s owar s e pi o a .

s e ma wa s owar s e clockwise moment about the pivot decreases
as e perpendicular distance from the line of action of force to the pivot
decreases.

us e sum of anticlockwise moments about the same pivot is larger than the
clockwise moment causi e plank to turn anticlockwise.

4 i . . s ows a e ec ric mo or o power use o pu a oa o up a i c i e
p a e a a co s a spee . e mo or a es s o mo e e oa rou a is a ce o
. m o e i c i e a rou a ei o . m.

(a) a cu a e e e er issipa e e mo or.

E er issipa e P u
u s

3 000 

(b) e ermi e e ai i po e ia e er o e oa .

ai i po e ia e er m
u ms u m

2 400

(c) Exp ai w ere is a i ere ce i e a swers ca cu a e i (a) a (b).

ere is e er os as ea a wor o e a ai s ric io .

Fig. 4.1

s e ma wa s owar s e clockwise moment about the pivot decreases
as e perpendicular distance from the line of action of forcrcrcrcrcrcrce ee to the pivot
decreases.

us e sum of anticlockwise moments about the same pivotototototototototott is laaaaaaaaaarrrrrgrrrr er than the
clockwise moment causi e plank to turn anticlockwwwwwwwwisisisisisisisisisi eeeeeeeee.

4 i . . s ows a e ec ric mo or o power use oooo pupupupupupuupupupupupupupupupupupuupupupupupupupupuupuuupupuuupupupupuuupupupupupuupupupupuuupupuppuupupupupupupupupuppuppupppupuppppupupupupuppupppppupuupupupupuppppuuupuupupupuuupuuuuupuuuuppuup aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ooooooooaoaoaaaooooooaoooooaaoooooaooo o upp a i c i e
p a e a a co s a spee . e mo or a es s o mmmomomomomomomomomomomomoomomomomomomomomomomoomomomoomooomoomoomooooomomomomomooomomooomoomomomommoomomomomomomomoooommommmoommmomomommommoommomommmmmmmomommommmmmoomomoomoomooooooo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ooooooooaoaoaoaooooooooooooooooooooooooooooooooooooooooooooooooooaoaoooooooaoaoooooooooooooooooooooo rou aaaa is a ce o
. m o e i c i e a rou a ei o . m.

(a) a cu a e e e er issipa e e mmoo oror..

E errrrrrrrrrrr issisiisiiisiiiiiiiipappppppppppppppppppp eeeeeeeeeeeeeeeeeee PPPPPPPPPPPPPPPPPPPP u
uuuuuuuuuuuuuuuuuuu ssssssssssssssssssss

333333333333333 00000000000000000000000

(b) e ermi e ee ai ii popo ee iaia e er o e oa .

ai iiiiiiiiiii popopopopopopopopopopopopopopopoppopopopopopoppooo eeeeeeeeeeeeeeeeeeeeeee iaiaiaiaiaiaiaiaaaaaaaaaaaaaaaa eeeeeee ererrererererererererererererereereeerrrrr m
u ms u m

2 400

(c) Exp ai w ere is a i ere ce i e a swers ca cu a e i (a) a (b).

ig.g. Fi 44.11
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5 e i erior o a re ri era or is s ow i i . . .

(a) Exp ai ow e re ri era or is coo e co ec io .

o air ei e ser a e op o ree er compar me si s w i e e warm a ess
e se air a e o om rises o e ree er compar me o e coo e . is se s up a
co ec io curre ue o i ere ce i e si ies a e w o e process is repea e
u i e re ri era or is coo e .

(b) i e wo reaso s w s ee wire s e es are use ra er a so i s e es i e
ce re o e re ri era or.

is o a ow or e co ec io curre o ow rou . s s ee is a e er co uc or o
ea so i co uc s e ea prese i e re ri era or awa eepi e re ri era or
coo .

(c) e re ri era or wa s are i su a e usi o expa e po s re e a a umi ium oi
as s ow i i . . .

Exp ai ow ese wo ma eria s re uce erma e er e eri e re ri era or.

umi ium oi is a poor a sor er oo re ec or o ra ia ea so ra e o ea ai is
re uce ue o ra ia io .
Expa e po s re e raps air w ic is a poor co uc or o ea so i re uces ea
ai ue o co uc io a co ec io .

Fig. 5.1

Fig. 5.2

(a) Exp ai ow e re ri era or is coo e co ec io .

o air ei e ser a e op o ree er compar me sisisisiiiiii ssssssss wwwwwwwww iiiiiiii e eeeeeeee wawawwwwwww rmrmrmrmrmrmrmrm aaaaaaaaa ess
e se air a e o om rises o e ree er compar me ooooooooo eeee cccccccccoo e . isisisisisisisis sesesesesesesese s up a
co ec io curre ue o i ere ce i e si ies a eeeeeeeeeeeeeeeeeeeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ooooooooo e procococococococococesesessssssssssssss isisisisisisisi repea e
u i e re ri era or is coo e .

(b) i e wo reaso s w s ee wire s e es are useeeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa er aa so i ss ee es i e
ce re o e re ri era or.

is o a ow or e co ececececececececececcccccc iiiiiiiiiio ccccccccccurre ooooooo owwwwwwwwwwwwwwww rorrrrrrrrrrrrrrrrr u . s s eeeeeeeee isisisisisisisis a e er co uc or o
ea so i co uc s e eaeaeaeaeaeaeaeeaeaeaeaeeaaaaaaa prprprprprprprprprprprprrrprprpppppp eeeesee e iii eeeeeeeeeeeee rrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeee ri eeeeeeeeeeeeeeeeerarararararrararararrraraaraarra oooooooooor awa eepi e re ri era or
coo .

(c) e re ri era or wa s are i su a ee usisi oo exexpapa e po s re e a a umi ium oi
as s ow i i . . .

Fig. 5.2
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6 i . . s ows e pa o i ra as i passes rou a ass prism.

(a) si a es rom i . . ca cu a e e re rac i e i ex o e ass.

si i si r
si o si o wi ormu a
.

(b) a cu a e e cri ica a e o e ass prism.

si c
. wi ormu a

c o

(c) Exp ai w e ra oes o emer e rom e prism a B.

Total internal reflection occurs a .
e angle of incidence in glass at B [1/2] is greater than the critical angle of

glass. e i ra is ra e i from optically denser medium to optically less
dense medium.

7 e po e ia i ere ce a ai s curre c arac eris ic rap s or ree co uc ors P a
are s ow i i . . .

(a) si i . . s a e which of the conductor(s) obey(s) Ohm’s Law. Exp ai our a swer.

Conductors P and Q obey Ohm’s Law. is ecause e rap s are s rai i es
passi rou e ori i s owi e curre owi rou is irec propor io a o
e po e ia i ere ce across i s e s.

Fig. 6.1 Not drawn to scale

Fig. 7.1

(a) si a es rom i . . ca cu a e e re rac i e i ex o e ass.s.

si i si r
si o si o wi ormu a
.

(b) a cu a e e cri ica a e o e ass prism.

si c
. wi ormu a

c o

(c) Exp ai w e ra oes o emer e rom e prisms a B.

Total internal reflection ococccoccoccccococco cucuccucucucuccuccccccursrsrsrsrsrsrsrsrsrssrsrsrsrsrs aaaaaaaaaaaaaa .
e angle of incncncncncncncncncncnccncncididididididididididididddence iiiiiiiiiiiiiin nnnnnnnnnnnnnn glglglglglglgllglglglglglglggg aaaass aaaaataaaaaaaaaa  B [1/2] isisisisisisisisisisisisisis gggggggggggggggggrererererererererererererererereeatatatatatatataatatatatatatata er than the critical angle of

glass. e i rararararaaaaaaaaaa is raaaaaaaaa eeeeeeeeeeeeeeee i frfrfrfrfrfrfrfrfrfrfrfrfrromooooooooooooooo oooooooooooooptptptptptptptptptptptptptticiccicicicicicicicicicciciccicalalalalalalalalalallalalalala lylylylylylylylylylylylylylylyyly ddddddddddddddeneeneneneeeneneeee ser medium to optically less
dense meeeeeeeeeeeeeeediddddddddddddd um.

7 e po e ia i ere ce a ai s cuurrrree c araracac eris ic rap s or ree co uc ors P a
are s ow i i .. .. .

Fig. 7.1
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(b) a cu a e e resis a ce o co uc or P.

. .
= 5.0 Ω 

(c) e co uc ors a are co ec e i series wi a curre o . owi s a e
w a wou e e po e ia i ere ce across
(i)
(ii)
(iii) e series com i a io o a .

1.5
0.5
e series com i a io o a 2.0

8 i . . s ows a e ec ric circui .

(a) e ermi e e amme er rea i i e circui .

:  

 

� 

4.2
5
12
12
51

0.6
1

0.4
11

T

T

T

R

R

R

mme er rea i
. :

5.0 A

(b) i e curre owi rou resis or .

. :
2.0 A

4.0 :

5.0 :

1.0 :
12

Fig. 8.1

1.5
0.5
e series com i a io o a 2.0

8 i . . s ows a e ec ric circui .

(a) e ermi e e amme er rea i ii e ccirircucuii ..

::  

 

� 

44.2
55
1122
12
51

00.6
1

0.4
11

T

T

T

R

R

R

mme er reaa i
. :

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

Fig.g  88.1
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(c) a cu a e e po e ia i ere ce across resis or .

Po e ia i ere ce across resis or
. u . :

10 V

(d) a cu a e e amou o c ar e owi rou resis or i s.

urre owi rou resis or . – .
.

. u s
90 C

9 (a) i . . s ows a circui rea er wi e co ac c ose .

i . . s ows e same circui rea er a er a ar e curre as passe rou e
circui .

escri e ow e circui rea er is a e o swi c o e curre w e a au causes e
curre o ecome oo ar e.

e e curre ecomes oo ar e e iron core/ solenoid becomes a strong 
electromagnet [1/2]. is causes e iron armature to be attracted to the 
electromagnet. is releases the springy metal a disconnects from the 
contact on the iron armature. ere is a ope circui e wee ermi a a
ermi a a e current stops flowing.

Fig. 9.1

Fig. 9.2

. u s
90 C

9 (a) i . . s ows a circui rea er wi e co ac c ose .

i . . s ows e same circui reaa ere a er aa arar ee ccurre as passe rou e
circui .

Fig. 9.1

Fig. 9.2
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(b) i . . s ows a ri i wire is e e wee e po es o a ma e . e e curre is
swi c e o ere is a orce o e wire i a upwar irec io as s ow i i . . .

(i) Exp ai w ere is a orce ac i o e wire.

ere is a interaction of two magnetic fields [1/2] due to current-carrying wire
and permanent magnet a a u a a ce ma e ic ie is pro uce arou
e wire. force will act in the direction of a stronger magnetic field to a weaker

magnetic field.

(ii) i . . raw a arrow o s ow e irec io o e curre owi i e ri i
wire a a e e or po e o e ma e wi e e er N.

Fig. 9.3

N

or correc a e e
or correc curre raw

(i) Exp ai w ere is a orce ac i o e wire.

ere is a interaction of two magnetic fields [1/2] dududududududududueeeeeeeee tototototototo cccccccccurreeeeeeeentntntntntntntntnt-------cacacacacacacacacarrrrrrrrrrrrrrrrrryiyiyiyiyiyiyiyiying wire
and permanent magnet a a u a a ce mmmmmmmmaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ieeeeeeeee is ppppppppproooo uuuuuuuuuce arou
e wire. force will act in the direction of a stttttttttrororororororororoororoooooooooooooooooooooooooooooooooooooooooooooroooooooooooooooooooooooooooooooooongngngngngngngnnngngngngngngngngngggngngngngngngngngngnngnggngggngngnngngngngngngngnggngngnnnngnnggngngggggngngngngngngngnnnnggngnnnggngngngggngngngnngngnggngnngnnngnggngngnngnggngnggngggngnggngggnggggngngggggggngnggggngnnnnnnnnnnnnnngnngnnggggggggggggererererereeeeeererererererererererrrerereeereerererererrrrrerererererrrrreerrerrrerererererreereerrereereerrreereereeererereeeeeereereeereeeeeeeeeeeereerereeereereereeeeereeeeererereereeer mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmagggggagggaaaaaaaaaaaaaaaaaaaaaaaaaaaaa nnennn tic fifififififififif elelelelelelelelelddddddddd totototototottoto a weaker

magnetic field.

(ii) i . . raw a arrow o s ow e irec io ooooooooooooooooooooooooooooooooooooooooooooooooo e cururururreeee owowii i e ri i
wire a a e e or po e o e ma e wi e e er N..

Fig. 99.3

NNNNNNNNNNNNNN

or correc a e e
or correc curre raw
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Section B

swer a two ues io s i is sec io .

ri e our a swers i e spaces pro i e .

10 (a) mass o wei . a i o e e o a s ri is pu e si ewa s so a e
s ri ma es a a e o o wi e er ica as s ow i i . . .

mea s o a sca e ia ram e ermi e e resu a orce ue o e e sio i e
s ri a e wei o e mass.

(b) e i ure e ow s ows a oc o mass o . res i o a a e. orce o . is
app ie o e oc pu i i a a co s a spee o . m s. ssume a .

Fig. 10.1 
o raw o sca e

Scale: 1 cm represents 2 N

Resultant o e e sio i e s ri a e wei o mass
is 4 N (r 0.1 N) a is o o . orce o o .

1 2
1 2
1 2

1 2
1 2
1 2

mea s o a sca e ia ram e ermi e e ressu a orce uuee o e e sio i e
s ri a e wei o e mass.

Fig. 10.1 
o raww oo scscaa ee

Scalalaaaalaaaaaaalaaaaa e: 1 cm mmmmmmmmmmmmmmmmm rererererereerererereprprprprprprprprrrprprprprprprprprprrprpp esesesesesesesesessesesseseseseseeeeee enenenennnnnnnnnnnnnnnnnntstststststt  2 N

Reeeeeeeeeeeeeeeeeeesuuuuuuuuuuuuuuultltltltltltltltltltltltltltlttttanaaaaaaaaaaa ttttttttttttttt ooooooooooooooooooo eeeeeeeeeeeeeeeeee e sisiisisisisisissiiooooooooooooooooooooooo i eeeeeeeeeeeeeeeeee sssssssssssssssss rirriririririrririririririririrririirir aaaaaaaaaaaaaaaaaaaaaa e wei o 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) aaaaaaaaaaaa is oooooooooooooooo ooooooooooooooooooooo ........... orce o o .

1 2
1 2
1 2

1 2
1 2
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(i) a e e si e o e ric io a orce ac i o e oc a exp ai ow ou o ai
e a swer.

e ric io a orce ac i o e oc is . . is ecause e oc mo es
wi a co s a spee o . ms so e acce era io is ero a
accor i o Newton’s Second Law e resu a orce is ero as ma.

ere ore ric io a orce is e ua o e pu i orce.

(ii) a e e irec io o is ric io a orce.

e irec io o e ric io a orce is opposi e o e pu i orce.
OR

e irec io o e ric io a orce is owar s e e as e oc is pu e owar s
e ri .

(iii) e app ie orce is i crease u i e oc mo es a a acce era io o m s .
a cu a e e ew app ie orce.

ma
ew app ie orce – ric io a orce ma
ew app ie orce – u ms
ew app ie orce –

New applied force  13 N [1/2]

(iv) i e pressure o e oc ac i o e a e i e ime sio o e ase o
e oc is . m . m.

P
Pressure wei o oc area
Pressure u . u . m
Pressure  80 Pa or 80 Nm2 [1/2]

11 (a) erma e er is supp ie a a co s a ra e usi a e ec ric ea er o a i ui i
a ea er. rap o empera ure recor e e ermome er a ai s e ime is
p o e as s ow i i . . .

(i) a e e oi i poi o e i ui i e ea er.

e oi i poi is o .

Fig. 10.2

. .

Fig. 11.1

(ii) a e e irec io o is ric io a orce.

e irec io o e ric io a orce is opposi e o e pu i orcrcrcrrcrcrcrcce.
OR

e irec io o e ric io a orce is owar s e e as eeeeeeee ocoooooooo isisisisisissisis pppppppppu e owar s
e ri .

(iii) e app ie orce is i crease u i e oc moooo eeesesesesesesesessesssesesesessesesesessesessssesesesesesessesesssesesesesesesesesesesesessesssesesesesesessesessssssesesessesesssesssseeeeeseeseeseseeeeseseeeeeeeeeeseeeeeeeeeessssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaacce ererereraa io o m s .
a cu a e e ew app ie orce.

mammmmm
ew app ie orce – ric io a orce mmmmmmmmmmmmmmmmaaaaaaaaaaaaaaaaaaa
ew app ie orce – uuuuuuuuuuuuuuuuu msmsmsmsmsmsmsmssmsmmmmmmmmm
ew app ie orce –

New applied force  13 N [[[11/111111 222222222222222222222]]]]]]]]]]]]]]]]]

(iv) i e pressure o e oc aac ii o ee aa ee ii e ime sio o e ase o
e oc is . m . m.

PPPPPPPPPPPPPPPPPPPP
Preseeeeeeeeeeeeeeeee susssssssssssssss re wwwwwwweieieieieeieieieieieieieeeieeeiei o oc aaaaaaaaaaaaaaaaaaaaarererererererererererererererrrerrrreeaaaaaaaa
Prrrrrrrrrrrrrresesesesesesesesesesesesessesssusssssssss re u . 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) erma e er is ssupuppp ieie aa a co s a ra e usi a e ec ric ea er o a i ui i
a ea ere . rrapap oo eempm era ure recor e e ermome er a ai s e ime is
p o e asas ss ooww ii ii . . .
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(ii) Exp ai w e empera ure remai e co s a or e perio e wee mi a
mi .

e empera ure remai e co s a ecause a e ea o aporisa io erma
e er is a sor e o separa e e wa er mo ecu es as we as pro i e
e er or e mo ecu es o pus ac o e surrou i s o escape i o e
air as ere is a c a e o s a e rom i ui o aseous. e a era e i e ic
e er o e par ic es remai s co s a a e ce e su s a ce remai s a e
same empera ure.

(iii) a e a exp ai w e er ere wi e a c a e i e empera ure recor e
e ermome er i e ea er i e a o e experime is rep ace a
ea er.

ere wi e o c a e i e empera ure recor e e ermome er
ecause e oi i occurs a a ixe empera ure oi i poi . i er
power ea er wi o ecrease e ime ee e o c a e i s s a e rom
i ui o aseous.

(iv) a e o e i ere ce e wee oi i a e apora io .

Boiling Evaporation
ccurs a a par icu ar empera ure ccurs a a empera ure

e a i e as e a i e s ow

a es p ace rou ou e i ui a es p ace o a i ui sur ace

u es are orme o u es are orme

empera ure remai s co s a empera ure ma c a e

Ex er a erma e er source

re uire

Ex er a erma e er source o

re uire

(b) sou wa e as a re ue c o . e spee o sou i air is m s.

(i) a cu a e e wa e e o e sou wa e i air.

O
m s u O

O 0.80 m [1/2]  [1/2] unit

(ii) sou wa e o e same re ue c is pro uce i wa er. escri e a exp ai
ow e wa e e o e wa e wi e i ere rom a i par (i).

e speed of sound in water is higher than speed of sound in air.
ere ore e wavelength of the sound wave in water is longer than that in

air [1/2] usi v  fOO.[1/2]

e ermome er i e ea er i e a o e experime is rep ace a
ea er.

ere wi e o c a e i e empera ure recor e eeeeeeee ermome er
ecause e oi i occurs a a ixe empera ure oi i ppppppppoiooioioioiooioi . i er
power ea er wi o ecrease e ime ee e oooooooo cccccccc a eeeeeeee i s ssssssss aaaaaaaaa e rom
i ui o aseous.

(iv) a e o e i ere ce e wee oi i a e appppooororororrororororororrrorororrrrrorororororrorrrorrrrrrrrrrrrrrororrrrrooorrrrrrrrrrrrrrrorrrrorrrro aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ioioioiooiooooioooooiooiooiooooioioiooiooooooiooiooooooioioooioooooooioooooioooiooooooooooooooooioooooioiooioooioooiiooiiiioooiiiiiiiiooooooioooooooooooooooooooooooo .....................................

Boiling Evapapapapapapapapapapapapapa ororororororororororororororrationnn
ccurs a a par icu ar empeeepeeeepeepepeepeeerararararararararrarrr ureeeeeeee ccursrrsrsrrsrrrsrsrsrrsrs aaaaaaaaaaaaa a emperrrrrrrrraaaaaaaaa urururururururruuru e

e a i e as eeeeeeeeeeeeee aaaaaaaaaaaaaa i eeeeeeeeeeeeee ssssssssssssssss oooooooooooooooowwwwwwwwwwwwwww

a es p ace rouuuuuuuuuuuuuuu oooooooooou e iiiiiiiiiii uiuiuiuiuiuiuiuiuiuiuiuiuui a ess ppppppppppppppp acacacacacacacacacacacaccacacacaa eeeeeeeeeeeeeeeee oooooooooooooooo a i ui sur ace

u es are ormeeeeeeeeeeeeeeeee ooooooooooooooo uuuuuuuuuuuuuuuu esesesesesesesesesesesesesess are orme

empererererererererrererrerera uuuuruuuuuuuuuu eeeeeeee rerrrrrrrrrrr maaaaaaaaaaaaaaaiiiiiiiiiii ssssssssssssss cococococococococococcoo ssssssssssssss aaaaaaaaaaaaaa eeeeeeeeeeeeeeeempmpmpmpmpmpmpmpmpmpmpmpmpmpmppmpereeeeeeeeeeeeee a ure ma c a e

Ex eerrrrrrrrrrr aaaaaaaaaaaaaaa ermrmrmrmrmrmrmrmrmrmmrmmmmaaaaaaaaaaaa e eeeeeeeeeeeeeeeeer sourcececeececeeceeeeeeeeee

rerereeeereeereeeee uuuuuuuuuuuuuuuireeeeeeeeeeeeeee

ExExExExExExExExExExExExEExExEE errrrrrrrrrrrrr a erma e er source o

re uire

(b) sou wawa ee asas aa rere uue c o . e spee o sou i air is m s.

(i) a ccuu aa ee ee waw e e o e sou wa e i air.

O
m s u O

O 0.80 m [1/2] [1/2] unit
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12 (a) i . . s ows e ima e o a o ec O pro uce a co er i e s.

i . . comp e e e ra ia ram rawi wo ra s passi rom e o ec o
e ima e. ar e posi io s o e e s L a e re e a oca poi F o i . . .

(b) i . . s ows par o a ouse o e ec ric i s a a io w ere a e ec ric ea er is
use o ea e wa er i a me a a .

(i) Exp ai w ic wire A or B s ou e e i e wire o e supp .

ire . is ecause use s ou e p ace a o e i e wire.

(ii)Exp ai i e ai ow a use ac s as a sa e e ice.

e use me s a rea s e circui a isco ec rom e i o a e o
e mai supp w e e curre owi i e app ia ce excee s e use

ra i . is ca pre e o er ea i ama e o e e ec rica app ia ce.

O

L

F

O

Fig. 12.1

Fig. 12.2

i . . comp e e e ra ia ram rawi wo ra s pasassisi roromm e o ec o
e ima e. ar e posi io s o e e s L a e re e a ococaa ppoi FF o ii . . .

(b( ) i . . s ows pap r o a ooususee o e ec ric i s a a io w ere a e ec ric ea er is
use o ea ee wwaa er i aa meme aa aa .

O

L

F

Fig. 12.1
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(iii) e co ec e o e mai s supp e ea er rew a curre o . .
a cu a e e ra e o pro uc io o ea power .

P
u wi ormu a

1920       [1/2]

(iv) e ce ca cu a e e cos o usi e ea er or ours i e cos o . is
. .

os e er x ra e
P u u ra e
. u u .

 2.88     [1/2]

Science Physics Paper 1

A A D A B D C C B B

D C B A B C C D C A

14
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(iii) e co ec e o e mai s supp e ea er rew aa cucurrrree o . .
a cu a e e ra e o pro uc io o ea power .

P
u wi ormu a

1920       [1/2]

(iv) e ce ca cu a e e cos o usi e ea er ooooooooooooooooooooooooooooooooooooooooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooouuuuruuururururururuuuurururuururururuuuruururuururuuuuruuruuruuuururuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurururuuuruuuurruurruurrrrrrrrrssssssssssssssssssssssssssssss i eeee ccccos oooo .. is
. .

os e er x ra e
P u u ra e
. u u .............

 2.88   [[[[[[[[[[[[[[[[[[[1/1/1111111111111111 22222222222222222]]]]]]]]]]]]]

Sccience Physics PaP peper 1

A A DD AA B D C C B B

D C BB A B C C D C A
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1 e ia ram s ows a simp e pe u um. swi s e wee a .

a se ue ce s ou e ime o measure e perio o e pe u um

A Æ C Æ Æ
B Æ D Æ Æ

2 e ia ram s ows a er ier p ace a ai s a sca e .

a is e er ier rea i

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

3 e rap s ows ow e is a ce ra e e a mo orc c e c a es wi ime.

ic s a eme is correc

A a P e mo orc c e is ece era i
B a e mo orc c e as co s a acce era io
C a e mo orc c e is s owi ow
D a e mo orc c e as co s a spee

mo io

is a ce

ime
P

ec cie ce P sics or is a
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4 e w ee o a mo i car is ri e e e i e. e car is acce era i i e irec io
s ow .

w ic irec io oes e ric io a orce e wee e w ee a e roa sur ace ac

5 o ec wi a mass o o e Ear is a e o ars.

e ra i a io a ie s re o e Ear is a o e ars is . .

a are e mass a wei o e o ec o e ars

mass wei
A
B
C
D

6 c air wei i s a s o our e s eac a i a area o co ac o . m .

a is e pressure o e c air o e oor

A Pa C Pa
B Pa D Pa

7 e a orce is app ie o a ox wei i e ox mo es . m ori o a
i s.

a is e a era e power

A C
B D

A

B D

C

w ee

roa sur ace

irec io o
acce era io o car

. m
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8 e ia rams s ow cross sec io s o our so i o ec s.

ic o ec is e eas s a e

9 s u e as a ar e a o wa er i w ic e wa s o se up a co ec io curre .

ic arra eme wou not a ow im o o is

A coo i a C ea i a
B ea i a D ea i a

10 so i is ea e .

ic s a eme is i correc

A e a era e is a ce e wee e mo ecu es i creases.
B e a era e spee o e mo ecu es i creases.
C e mo ecu es expa .
D e mo ecu es ai e er .

11 a es . s o e era e o e comp e e wa e i a ripp e a .

e wa e e o eac wa e pro uce is . cm.

a is e spee o e wa e

A . cm s
B . cm s
C . cm s
D cm s

wa er

A                         B                             C                           D
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12 e ia ram s ows a o ec p ace i ro o a p a e mirror.

ic ia ram s ows e correc mirror ima e o e o ec as see i e p a e mirror

A                               B                                C                                D

13 pro ec or as a co er i e s a pro ec s a ima e rom e isua iser o o a scree .

a pe o ima e is pro uce

A rea i er e ma i ie
B rea upri same si e
C ir ua i er e same si e
D ir ua upri ma i ie

14 ic o e o owi se s o e ec roma e ic wa es a e i er re ue cies a isi e
i

A a io wa es i rare ra ia io u ra io e ra ia io
B a io wa es microwa es i rare ra ia io
C ra s amma ra s u ra io e ra ia io
D ra s microwa es i rare ra ia io

15 e ia ram s ows a ca o e ra osci oscope race or a o e emi e a ui ar.

e same o e is p a e a ai u so er ow wi e race c a e

A e pea s wi e c oser o e er.
B e pea s wi e ur er apar .
C e pea s wi e i er.
D e pea s wi e ower.
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16 ic ia ram s ows e i correc e ec ric ie i es e wee c ar e o ec s

                    A                                                                           C                                 

                     B                                                                            D                                  

17 . m e o resis a ce wire wi a cross sec io a area o . mm as a resis a ce
o . .

ic wire o e same ma eria wi a so a e a resis a ce o .

wire e m area mm
A . .
B . .
C . .
D . .

18 e ec ric o e is co ec e o e mai s supp usi i su a e copper wires.
e wires ecome er warm.

a ca e o e o re uce e amou o ea pro uce i e i su a e copper wires

A use ic er copper wires
B use ic er i su a io
C use i er copper wires
D use i er i su a io
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19 a are e po es o e e ec roma e a a

A or or
B or ou
C ou or
D ou ou

20 e ia ram s ows e ma e ic ie pa er e wee wo ar ma e s.

ic wo ar ma e s pro uce is pa er

A 

B 

C 

D 

ma e ma e
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Section A (45 marks)

swer all e ues io s i e spaces pro i e .

1 i . . s ows a s o e suppor e wo s ri s. e e sio s i e wo s ri s are .
a . .

                                                        
                                            Fig. 1.1 (not to scale)

(a) e space e ow raw a a e e ia ram o s ow e resu a o e wo
e sio s.

e ermi e e si e a irec io o e resu a orce.

sca e .........................

resu a orce .

irec io o resu a orce .........................................................................

(b) a e e wei o e s o e.

wei ...........................

. .

ori o a

s o e
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2 o pu s a cra e a o a a e wi a orce P as s ow i i . . . e e cra e is
mo i ere is a ric io a orce o . ac i as s ow . i . . s ows ow e
acce era io a o e cra e aries wi P.

                         Fig. 2.1

Fig. 2.2

(a) Exp ai w P mus e rea er a . or e cra e o acce era e.

...................................................................................................

..............................................................................................

(b) usi P . i i . . ca cu a e e mass o e cra e m.

                                                                                  m

(c) e orce P is re uce o . .

a e a exp ai w a appe s o e cra e.

...................................................................................................

...................................................................................................

..............................................................................................

.

P

. . . . . .
P

a
m s

.

.

.

cra e
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3 e or ure oo s ow i i . . was use i me ie a imes as a i s rume o or ure
oweri e ic im s rappe o e sea i o e co wa er o e sea. e o a mass

o e or ure oo is . e or ure oo ca e a a ce w e o ic im is prese
a a s o e o mass p ace a a is a ce o . m rom e pi o .

Fig. 3.1

(a) Exp ai w a is mea centre of gravity.

........................................................................................................................................

...................................................................................................................................

(b) (i) i . . raw a a e a possi e posi io o e wei o e or ure oo o
eep i a a ce .

(ii) e ce ca cu a e e is a ce o e ce re o ra i o e or ure oo o e
pi o .
ra i a io a ie s re

is a ce ..........................m

(c) ic im is s rappe o o e sea . e or ure oo s ar s o ro a e a ic oc wise
a ou e pi o .

u es a exp ai o e me o a e opera or ca o o eep e or ure oo
ori o a a ai .

........................................................................................................................................

.......................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................

. m

sea or
ic im p a

s o e

sea

201



4 i . . s ows e esi o e rai o a ro er coas er wi a mass o .

Fig. 4.1

(a) e ro er coas er s ar s o acce era e rom res a a co s a ra e a er e
passe ers are o oar a e oar i si e. e is a ce e wee e oar i
si e a e s ar i poi is m. e ro er coas er passes rou e s ar i poi
a a spee o . m s.

(i) i . . s e c e spee ime rap o s ow e mo io o e ro er
coas er e wee e oar i si e a e s ar i poi . a e a ecessar
a ue s o e axes.

Fig. 4.2

(ii) si i . . s ow a e ime a e or e ro er coas er o acce era e o a
spee o . m s is s.

oar i
si e

s ar i
poi

rai

m

m

m

spee
m s

ime s
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(iii) e ce ca cu a e e acce era io o e ro er coas er i e irs s.

acce era io ...............................m s

(b) e is a ce a o e rai rom e s ar i poi o poi is m a e a era e
ric io ac i o e ro er coas er is .

(i) a cu a e e wor o e a ai s ric io w e e ro er coas er ra e s rom e
s ar i poi o poi .

wor o e a ai s ric io .............................

(ii) e ce ca cu a e e i e ic e er o e ro er coas er a poi .

i e ic e er ..............................
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5 i . . s ows a ra spare oc i air.

o o sca e

Fig. 5.1 

i ra e ers e oc a a is re rac e owar s . e i is re rac e
a o e sur ace o e oc . e re rac i e i ex o e oc is . .

(a) i . . a e

(i) a e a e o i ci e ce a e a e o re rac io

(ii) a e cri ica a e .

(b) a cu a e e cri ica a e .

(c) e oc is rep ace a o er oc w ic as a i er re rac i e i ex.

a e o e c a e i a o e i ra a e op sur ace.

.

i ra
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6 rasou is use o i e is a ce rom e s ip o e sea e as s ow i i . . .

Fig. 6.1

rasou wa es are simi ar o sou wa es u a e a re ue c a is oo i o e
ear uma s.

(a) a e w a is mea frequency.

.. ..

(b) a e e i es re ue c o sou a ca e ear uma s.

.. ..

(c) e spee o u rasou i wa er is m s. e ime a e or e u rasou o e
emi e a re ec e ac o e e ec ro ic s s em is . s.

a cu a e e is a ce e wee e s ip a e sea e .

is a ce .. m

e ec ro ic s s em

re ec e u rasou
emi e u rasou

sea e
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7 e ec ric e ce is use o eep e cow i o e par o a ie as s ow i i . . .

Fig. 7.1

e wire o e e ce i es ou s or i o a e pu ses a eac as or . s.

e e cow ouc es e wire o e e ce a curre o . passes rou i s o
i o e rou . is curre is o e ou o arm e cow u i es i a e ec ric s oc .

(a) a cu a e e c ar e a passes rou e cow w e i e s a e ec ric s oc .

c ar e .

(b) e po e ia i ere ce e wee e wire o e e ce a e rou is .

a cu a e e e er co ai e i e i o a e pu se.

e er .
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8 ri i wire is e e wee e po es o a ma e as s ow i i . .

Fig. 8.1

ere is a orce o e wire i a upwar irec io w e e curre ows i e wire.

(a) i . . raw a arrow o s ow e irec io o e curre i e wire.

(b) a e wo wa s o i crease e ma i u e o e orce o is wire.

. ..

. .

(c) a e o e c a e a ca e ma e o cause a ow war orce o e wire.

... . .

orce

orce
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Section B (20 marks)

swer any two ues io s i e spaces pro i e .

9 (a) erma as s are use o s ore o i ui s a eep em warm or a perio o ime.
ere are wo pes o erma as s. e ma es use o oam as e i su a i

ma eria a e o er o e acuum as s ow i i . . a i . . respec i e .

                               Fig. 9.1                                               Fig. 9.2

e oam raps sma poc e s o air e wee em.

(i) Exp ai w e oam i i . . re uces oss o erma e er co uc io .

..

(ii) Exp ai w e acuum e wee e ou e ass wa s i i . . pro i es a
e er ea i su a io a oam.

..

..

(iii) Exp ai w e si ere ass i i . . e ps o eep e i ui o or a o er
perio o ime.

..

..

s opper

o i ui

oam

s opper

ou e wa
si ere ass

acuum

o i ui

i su a e
suppor
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(b) s a i a res aura pu s wa er a room empera ure T1 i o e ree er o a
re ri era or o ma e ice cu es. e coo i cur e o e wa er is s ow i i . . .

Fig. 9.3

(i) a e e p sica mea i o empera ure T2.

(ii) escri e e arra eme o e mo ecu es o e su s a ce a poi .

..

(iii) escri e e c a es i a a occur o e mo io o e mo ecu es o e
su s a ce as i coo s rom o .

..

(c) Exp ai i erms o e i e ic eor w a coo i e ec occurs w e wa er
e apora es rom e sur ace o e s i .

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................

ime mi

T1

T2

T3

empera ure
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10 ermis or is a resis or a c a es i s resis a ce wi empera ure. ompo e is a
ermis or co ec e i series wi a resis or o resis a ce a a . a er as

s ow i i . . .

Fig. 10.1

i . . s ows e aria io wi empera ure o e resis a ce o .

Fig. 10.2

(a) e e empera ure is

(i) use i . . o e ermi e e resis a ce o

resis a ce .

(ii) ca cu a e e curre i e circui

curre .

.

empera ure

resis a ce
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(iii) ca cu a e e po e ia i ere ce across resis or .

po e ia i ere ce .

(b) e empera ure rops rom o .

a e a exp ai w a appe s o

(i) e curre i e circui

..

(ii) e po e ia i ere ce across resis or

..

(iii) e po e ia i ere ce across ermis or .

..

(c) e e circui i i . . is i use a use is co ec e o e circui .

a e e u c io o a use a escri e ow i wor s.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

...................................................................................................................................
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11 air co i io er wi a remo e co ro er is s ow i i . . .

Fig. 11.1

e air co i io er is i s a e a e op o e wa ear e cei i a is opera e usi
e remo e co ro er.

(a) escri e a exp ai w e air co i io er is i s a e a e op o e wa .

. ..

. ..

. ..

.

(b) a e e compo e o e e ec roma e ic spec rum use e remo e co ro er
o opera e e air co i io er.

.

(c) e air co i io er was swi c e o or ours a use . o e ec rica e er .

(i) e cos per is . ca cu a e e cos o usi e air co i io er.

cos .

(ii) a cu a e e power co sump io o e air co i io er.

power ..
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(d) e air co i io er is co ec e o e mai supp a circui rea er as s ow i
i . . .

Fig. 11.2

e a au e e ops e circui rea er swi c es o e curre . e circui
rea er wi e curre swi c e o is s ow i i . . .

Fig. 11.3

(i) a e e pe o au a cou cause e circui rea er o opera e.

. ...

(ii) escri e ow e circui rea er swi c es o e curre .

..

..

..

..

..

End of Paper

pi o

pi o
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Explanations

No. Reasoning

Æ Æ is o e comp e e osci a io .
Perio is ime or o e comp e e osci a io .

ai sca e . cm er ier sca e . cm
ser e rea i . cm

a P e mo orc c e is ece era i acce era i
a e mo orc c e as co s a acce era io co s a spee
a e mo orc c e is s owi ow
a e mo orc c e as co s a spee is a res

ee ro a es c oc wise. us ric io ac s a ai s e mo io .

ass remai s u c a e o e Ear a o e ars.
m .

P . Pa

or o e
ere is o wor o e e orce as e is a ce ra e e is perpe icu ar o
e orce.

Power wor o e ime

ma es ase area i ce re o ra i

ea i a o wa er is ess e se a remai s a e op. o co ec io curre .

o ecu es ca o expa

. .
= = 5 × 4 = 20 /

arac eris ic o ima e orme a p a e mirror app

ai sca e . cm er ier sca e . cm
ser e rea i . cm

a P e mo orc c e is ece era i acce era i
a e mo orc c e as co s a acce era io co s a spepepepepepeeeeeee
a e mo orc c e is s owi ow
a e mo orc c e as co s a spee is a res

ee ro a es c oc wise. us ric io ac s a ai s e mo io .

ass remai s u c a e o e EaE rr aa o ee arara s.s
m .

P . PPaa

or o e
ere is o wowor oo eee ee orce as e is a ce ra e e is perpe icu ar o
e orce.e

Powerr wowow rr oo ee iimem

ma es asassee area i ce re o ra i
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ma e orme is ar er i is rea a i er e as i ca e pro ec e o o a scree .

amma ra s x ra s a ra s a e i er re ue cies a s or wa e e s
compare o isi e i

o er sou pro uce ower amp i u e

E ec ric ie ow rom posi i e o e a i e

a io o e a area is

ic er wire as ower resis a ce us pro uci ess ea

si ri a rip ru e

i e po es repe s a ma e ic ie o i o e po e

ic er wire as ower resis a ce us pro uci ess ea

si ri a rip ru e

i e po es repe s a ma e ic ie o i o e po e
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Marking Scheme

No. Solutions Marks
a ca e cm . cm cm

orrec resu a orce wi ou e arrow ea s
orces a e e wi arrow ea a correc a e
esu a orce . cm . . . o .
irec io o resu a orce rom . rom .

mar

mar
mar
mar
mar

ei o s o e . same as a mar ow E

a ere wi e a resu a orce ac i o e ri o e cra e. mar

e P . a . m s
e ma
. . m .
m .

mar e
mar mass

c e cra e co i ues o mo e orwar a a co s a spee .
ra e a ero acce era io .

P is e ua a opposi e o ric io a orce a ere is o
resu a orce ac i o e cra e.

mar

mar ei er

a poi w ere e w o e wei o e o ec seems appears o
ac .

mar

i mar

ei is ac i o
e e o e pi o

wei

orrec resu a orce wi ou e arrow ea s
orces a e e wi arrow ea a correc a e
esu a orce . cm . . . o .
irec io o resu a orce rom . rom .

maarr
maarr
mar
mar

ei o s o e . samee as aa mar ow E

a ere wi e a resu a orce ac i oo ee riri o e cra e. mar

e P . a . m s
e ma
. . m .
m .

mar e
mar mass

c e crraa ee coco ii ueu ss oo mo e orwar a a co s a spee .
ra e aa ereroo acccece eerara io .

P is e uuaa aa opposi e o ric io a orce a ere is o
resu a orcr e ac i o e cra e.

mar

mar ei er

a poi w ere e w o e wei o e o ec seems appears o mar
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ii a e mome a ou pi o
ic oc wise mome oc wise mome

. m
mar
mar

c i e s o e o e e o e p a o i crease e
perpe icu ar is a ce.

ep ace e s o e wi a ar er mass more s o es o
i crease e orce app ie o e p a .

e c oc wise mome pro uce e wei o e s o e rom
e pi o i creases.

mar

mar

ai
mar
i o pe a i e

or missi
. m s

aii is a ce rea u er rap
× × 1.5

s ow
mar
mar

aiii = = .

. m s

mar

mar

i or o e a ai s ric io mar
mar

ii o a e er a s ar i poi o a e er a
PE KE PE KE a ai s ric io

× 2000 × 1.5 KE
KE

mar
mar

mar

spee
m s

ime s

.

e c oc wise mome pro uce e wei o e s o e rom
e pi o i creases.

mar

ai
maarr
i oo ppee aa i e

or mimissssii
. mm ss

aii is a ce rea u er rap
× × 1.5
s ow

mar
mar

aiii = = .

. m s

mar

mar

i or o ee a aii ss ric ioo mar
mar

ii o a ee erer aa ss ara ii ppoio o a e er a
PE KEKE PEPE KKE a ai s ric io

× 2000 × 1.5 KE
KE

mar
mar

mar

spee
m s

ime s

.
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a

o o sca e

Par i mar
Par ii mar

=
1

1.55 = 40.1 = 40.2 mar wor i
mar a swer

c o a i er a re ec io occurs. e i ra wi e i er a
re ec e . re ec ac i o e oc

mar

a e um er o comp e e wa es osci a io i o e seco . mar

or mar

c = ×
= 1500 × 0.8 = 1200

=
1200
2 = 600

mar
mar

a = = 0.015 × 0.1
= 0.0015

mar wor i
mar a swer
mar u i

= = 3000 × 0.0015 = 4.5 mar wor i
mar a swer

a

mar

crease e curre i e wire i creasi e em o e
source
usi a s ro er ma e o crease e s re o e
ma e ic ie

mar

mar

c e erse e irec io o e curre ow
wop e po es o e ma e o re erse e ma e ic ie

mar or a
correc a swer

i ra

i i

i r

ii c

orce

orce

=
1

1.55 = 40.1 = 40.2 mamar wor i
mamarr a swer

c o a i er a re ec io occurs. e i ra wi e i er a
re ec e . re ec ac i o e oc

maarr

a e um er o comp e e wa es osci a io i o e seco .... mamarr

or mar

c = ×
= 1500 × 0.8 = 1200

=
1200
2 = 600

maarr
mar

a = = 0.015 × 0.1
= 0.0015

mar wor i
mar a swer
mar u i

= = 3000 × 0.0015 = 4.5 mar wor i
mar a swer

a

mar

orce

orcrcee
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ai e oam raps air a air is a poor co uc or o erma e er . mar

aii ere is o ea ra s er co uc io a co ec io i
acuum.

o uc io a co ec io re uires a me ium or e er
ra s er. owe er ere is o me ium i a acuum.

mar

mar

aiii i ere sur aces are poor emi ers oo re ec or o erma
e er .

e ra e o ea os rom e o i ui o e surrou i
ra ia io is sma er. e erma e er is re ec e ac i o
e i ui .

mar

mar

i ree i poi o wa er me i poi o ice mar

ii o ecu es are pac e re a i e c ose o e er i a ra om
arra eme .

mar

iii e so i mo ecu es i ra e a ou eir ixe posi io s ower. mar

c uri e apora io e wa er mo ecu es a sor ea rom e
s i .

e more e er e ic wa er mo ecu es ea e e sur ace o e
s i a e a era e i e ic e er o e remai i mo ecu es
ecreases.

mar

mar

ai mar

aii o a

= =
9.0
900 = 0.010

mar

mar

aiii = = 0.010 × 500 = 5.0 mar

i e curre i e circui ecreases w e empera ure
ecreases e resis a ce o ermis or i creases causi e
e ec i e resis a ce o i crease a si ce = curre
ecreases w e i creases.

mar

mar

ii si ce = e curre ecreases a resis a ce o remai s
e same e p. . across resis or ecreases.

mar

iii i ce e p. . across a is e ua o e em . e p. .
across wi i crease w e e p. . across resis or
ecreases.

mar

c use pre e s excessi e curre a e ce ama es o
app ia ces. pro ec app ia ces rom o er ea i

mar

e ra e o ea os rom e o i ui o e surrou i
ra ia io is sma er. e erma e er is re ec e ac i o
e i ui .

i ree i poi o wa er me i poi o ice mamamamaaarrrrrr

ii o ecu es are pac e re a i e c ose o e er i a rararararara omomomomomom
arra eme .

mamaaaaarrrrrr

iii e so i mo ecu es i ra e a ou eir ixe posii iiiiiiooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooweweweweweweweweweweweweweweeweeeweweweweewewweweewewewewewewewewewewewewewewewewewewewewewewewewewewwweweweeeeeweweeweewewwweeweweewwwewewwewewewewwwweweweeeewwwewewweewewweweewwwwweewweweeewweweeeeeweewwweewweeewwweweeeweweeerrrrrrrrrrr.rrrrr.rr.rrrrrrr..rrrrrrr.r.rrrrr.rrrrrrrrr.rrrrrrrrrrrrrr.rrrrrrrrrrrrr.rr.rr...... mar

c uri e apora io e wa er mo ecu es a sor eaeaeaeaeaeaeaeaeaeaaaaaaaaeeaeaaaaaaeaeaeaeaeaaaaaeeaaaaaeeaeaeaaaaeaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa rrrrrrrrrrrrrrrrrrrrrrrrroooooooomoooooooooooo eeeeee
s i .

e more e er e ic wa er mo ecu es ea e e sur ace o eeeeee
s i a e a era e i e ic e er o e remai i mo ecu eseseseseses
ecreases.

maaaaaarrrrrr

mar

ai mar

aii o a

= ==
99.00
9090000 = 0.010

mar

mar

aiii == == 00..010 0 × 500 = 5.0 mar

i e currr ee i ee cirrcucuii ecreases w e empera ure
ecreaaseseess ee resesisis aa ce o ermis or i creases causi e
e ec i e reresis ss aa ce o i crease a si ce = curre
ecreases www e i creases.

mar

mar

ii si ce = e curre ecreases a resis a ce o remai s mar
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e use is co ec e o e i e wire a w e curre excee
i s ra i e use ecomes o a me s. is cu s o e
curre ow rom e i e wire o e app ia ce.

mar

a oo er air rom e air co ei e ser wi si warmer air a
e o om ei ess e se wi rise

co ec io curre is se up o coo e room e ec i e .

mar

mar

e a a is ra smi e usi i rare ra ia io . mar

ci = ×
= 4 × 0.30 = 1.20 mar

cii = =
4
8 = 0.5

= 500

mar

mar

i or circui w e ar e curre passes rou mar

ii e e curre is ar e e ou e s re o e
e ec roma e i creases u i i is s ro e ou o a rac e
iro arma ure.

is pu s e iro arma ure awa rom e spri a re ease
e co ac .
is causes a ope circui a swi c o e curre .

mar

mar

mar

cii = =
4
8 = 0.5

= 500

mar

marrrrrr

i or circui w e ar e curre passes rou mamamamamamarrrrr

ii e e curre is ar e e ou e s re oooooo eeeeee
e ec roma e i creases u i i is s ro e ou o aaaaa rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrracacacaaacacaaccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacc eeeeeeeeeee
iro arma ure.

is pu s e iro arma ure awa rom e sppriririririri aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eaeaeaeaaeaeaeaeaeaeaaaeaeaeaeaeaaeeaaeaaaeaaeaeaeaeaaaaeaeaeaeeaaeaeaeaeaeaeaeaaeeaeaeaaeaaeaeeaeaeaeaeaeaeaeaeaeaaeaeaeeaeaaeaaaaeaaeaeaeaeaaeaeeeeaaaaeeeeeaaaaeaaaaaeeeaaaaaaaaeaeaeeaaaseseseeeeseseeesssssssssssssss
e co ac .
is causes a ope circui a swi c o e curre .

mamamamamamarrrrrr

mamaarrrrr

maaaaaarrrrrr
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ame ass e is er um er

SECONDARY 4 EXPRESS / 5 NORMAL ACADEMIC
PRELIMINARY EXAMINATION 2018

SCIENCE (PHYSICS, CHEMISTRY)

P PE u ip e oice

ednesday    0800 – 0900

5076/01

12 September 2018

1 hour 

Additional Materials: u ip e oice swer ee

READ THESE INSTRUCTIONS FIRST
ri e i so pe ci .
o o use s ap es paper c ips i i ers ue or correc io ui or ape.
ri e our ame c ass a re is er um er o e swer ee i e spaces pro i e a a e

op o is pa e.

ere are forty ues io s i is sec io . swer a ues io s. or eac ues io ere are our
possi e a swers A B C a D.

oose e one ou co si er correc a recor our c oice i soft pencil o e separa e swer
ee .

Read the instructions on the Answer Sheet very carefully.

Eac correc a swer wi score o e mar . mar wi o e e uc e or a wro a swer.
rou wor i s ou e o e i is oo e .

cop o e a a ee is pri e o pa e .
cop o e Perio ic a e is pri e o pa e .
e use o a appro e scie i ic ca cu a or is expec e w ere appropria e.

is ocume co sis s o 19 pri e pa es i c u i e co er pa e.

[Turn over
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1 e ia ram s ows a er ier sca e.

a is e rea i o e er ier sca e

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

2 moo ro er o mass o e Ear is a e o e oo o co ec a a. e ra i a io a
ie s re o e Ear is a o e oo is . .

a are e mass a wei o e moo ro er o e oo

mass wei
A
B
C
D

3 ree o ec s are cu rom e same s ee o me a . e are i ere i s apes u e a
a e e same mass.

ic o ec as e rea es e si

A e exa o B e rape oi
C e ria e D a a e e same e si

rape oi ria eexa o
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4 measuri c i er as a mass o w e emp . e cm o i ui is a e e o a
mass o e i ui a e measuri c i er is . a is e e si o e i ui

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

5 rau ic s s em is use o i a oa o .

e pis o X is pus e ow pressure is app ie o e i ui . e same pressure is app ie
rou ou e e ire i ui . a is e mi imum ow war orce a ee s o e app ie a

pis o X o i e oa o pis o Y

A B C D

6 isi e i a ra io wa es are i ere pes o wa es. ow ma ese wa es e correc
escri e

isi e i ra io wa es
A o i u i a o i u i a
B o i u i a ra s erse
C ra s erse o i u i a
D ra s erse ra s erse

7 ic e ec roma e ic wa e ra e s a e i es spee rou a acuum

A amma ra s
B microwa es
C u ra io e ra s
D e ec roma e ic wa es ra e a e same spee rou a acuum.

orce o
pis o X

i ui

pis o Y
area cm

pis o X
area cm
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8 our o ec s P Q R a S are arra e i a i e a i co ac wi eac o er as s ow . e
arrows s ow e irec io s i w ic erma e er ra e s e wee e o ec s.

P         Q         R         S 

ic s a eme a ou e empera ures o e o ec s is correc

A P is co er a Q a R.
B Q is o er a R u co er a P.
C R is e o es o ec .
D S a R a e e same empera ure.

9 so i is ea e rom room empera ure. e rap s ows ow i s empera ure c a es wi
ime as i is ea e co s a .

ic sec io o e rap wi e su s a ce e i e i ui s a e

A PQ B QR C RS D ST

empera ure

room empera ure

ime

P

Q
R

S T
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10 e a raws ree ra s o i rom poi P rou a co er i e s. Eac poi a e e F is
e pri cipa ocus o e e s.

ic o e ra s are raw correc

A ra Y o B ra Z o C ra s X a Y D ra s X a Z

11 e ia ram s ows a uo oa i i wa er wi a wei a ac e so a e uo oa s
upri .

                                             

 

                               

                              

ra s erse wa es ra e across e wa er rom P o Q. ic ia ram s ows e mo eme o
e uo as e wa e passes

A B C DA

uo

wa er sur aceP Q

wei

P ra X

ra Yra Z

F F
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12 e ia rams represe e wa es pro uce our sources o sou . e sca es are e same
or a e ia rams. ic sou as e i es re ue c

A

B

C

D ime

ime

ime

ime
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13 wo as ro au s are assi e o co uc repair wor s o a ama e sa e i e i space.
s ro au uses a ammer o oc ou a e o e sa e i e. s ro au is ear .

ompare wi e sou ear i e are wor i o e Ear w a oes as ro au ear

A a uie er sou
B a ou er sou
C a sou o e same ou ess
D o sou a a

14 wo er i c ar e a s P a Q are u o e a o e e o er rom o rea s. e
a e a i e c ar e p as ic s ee is p ace a o si e em P is repe e a Q is a rac e .

a are e ori i a c ar es o P a Q

c ar e o P c ar e o Q
A e a i e e a i e
B e a i e posi i e
C posi i e e a i e
D posi i e posi i e

as ro au as ro au
ammer
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15 e ia ram s ows e e ec ric ie pa er e wee wo iso a e poi c ar es.

ic wo poi c ar es pro uce is pa er

16 e rea i o e amme er i e circui is . . e a seco amme er is co ec e o e
circui i a so rea s . .

w ic poi A B C or D is e seco amme er co ec e

A B

C D

B C
D

A
.
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17 our s u e s A B C a D are as e o raw a circui s owi ree amps co ec e i
para e . e circui a so re uires a swi c a co ro s a ree amps.

ic s u e as raw e circui correc

18 e e o a ro pic s up e po e o a ar ma e w e i posi io . e same e o e
ro is e rou o posi io . e ro pic s up e po e o e ar ma e w e i
posi io .

ic ma eria is e ro ma e rom a w a is e po e a e P o e ro w e i posi io

ma eria po e a P
A iro po e
B iro po e
C s ee po e
D s ee po e

A B C D

posi io posi io

ro ro

ma e ma e

e c

P

N

N

S

S

� �
�� ��

�
�

�

�

�

�
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19 curre carr i wire passes e wee e po es o a orse s oe ma e causi a orce o ac
o e wire.

ree o er arra eme s P Q a R o e wire a ma e are se up as s ow .

ic arra eme s wi pro uce a orce i e same irec io as e ori i a arra eme

A P o B R o
C P a Q o D P, Q a R

20 e ia ram s ows a eam o e ec ro s e eri a ma e ic ie .

a is e e ec o e ma e ic ie o e eam o e ec ro s

A e are e ec e i o e p a e o e ia ram.
B e are e ec e ou o e p a e o e ia ram.
C e are e ec e owar s e o om o e ia ram.
D e are e ec e owar s e op o e ia ram.

P Q R

ma e ic ie oi i o
e p a e o e ia ram

eam o
e ec ro s

wire

curre

ma e

ma e ur e arou curre irec io re erse curre irec io re erse
a ma e ur e arou
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Class Register Number 
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SCIENCE (PHYSICS, CHEMISTRY)

Paper P sics

Tuesday    0800 – 0915

5076/02
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1 hour 15 minutes 

i io a a eria s i  

READ THESE INSTRUCTIONS FIRST  

ri e our ame c ass a re is er um er o a e wor ou a i .
ou ma use a pe ci or a ia rams rap s a es or rou wor i .
ri e i ar ue or ac pe .
o o use s ap es paper c ips i i ers ue or correc io ui or ape.

e use o a appro e scie i ic ca cu a or is expec e w ere appropria e.

ou ma ose mar s i ou o o s ow our wor i or i ou o o use appropria e u i s.

Section A mar s
swer all ues io s.
ri e our a swers i e spaces pro i e o e ues io paper.

Section B mar s
swer a two ues io s.
ri e our a swers i e spaces pro i e o e ues io

paper.

e um er o mar s is i e i rac e s a e e o
eac ues io or par ues io .

e o a mar or is paper is .

 

For Examiner’s Use 

Section A

Section B

o a 65

is ocume co sis s o 15 pri e pa es i c u i e co er pa e.
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Section A (45 marks)
swer all ues io s. ri e our a swers i e spaces pro i e .

1 Para sai i is a eisure spor w ere a perso is a ac e o a parac u e a owe
o er e sea a ow rope. e ow rope is a ac e o a mo or oa as s ow i
i . . .

i . . s ows e irec io s o e orces ac i o a perso w o as a wei
o . e e sio T i e ow rope is a D is e ra orce. e
perso is ei owe ori o a a a co s a spee o . ms .

(a) si a ec or ia ram a a sca e o . cm o represe e ermi e e
ma i u e a irec io o e resu a orce o T a .

ma i u e ………………………………..

irec io ………………………………..

(b) a e e ma i u e o e ra orce D.

ma i u e o e ra orce D : ………………………………….

q

D

T

Fig. 1.2Fig. 1.1

q
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2 i . . s ows wo horizontal orces ac i o a c c is a is ic c e as e mo es orwar .

Fig. 2.1

e c c is pro uces a ri i orce a ac s o e ac w ee . ou ma i ore a ric io a
orce ac i o e ro w ee .

(a) e c c is acce era es u i a co s a spee is reac e . a e ow e si e o e
air resis a ce c a es i a w e e c c is is acce era i .

…………………………………………………………………………………………………

(b) ompare e si es o e wo ori o a orces ac i o e c c is a is ic c e
w e e is mo i a a co s a spee .

…………………………………………………………………………………………………

(c) e o a mass o e c c is a is ic c e is . e e spee o e ic c e
is . ms e ri i orce is a air resis a ce is . a cu a e e o a
i e ic e er o e c c is a is ic c e a is spee .

(d) i . . raw a a e ree vertical orces ac i o e ic c e.
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3 i . . s ows a rac or. e uc e i ro o e rac or is use o pus e e ce pos i o e
rou . e uc e pus es e e ce pos ow wi a orce o . e area o e pos i
co ac wi e rou is cm .

Fig. 3.1

(a) a cu a e e pressure a e e ce pos exer s o e rou .

(b) armer cu s e o om o e pos o ma e i more poi e . e e uses e same
orce o pus e pos i o e rou .

Exp ai w e ma es e pos more poi e .

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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4 i . . s ows a mara o ru er swea i pro use uri a race.

Fig. 4.1

e e o e race e apora io a co ec io e p o coo e ru er.

(a) (i) escri e ow e apora io e ps e ru er o coo ow . se i eas a ou
mo ecu es i our a swer.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) Exp ai ow co ec io curre s are se up arou e ru er a e e o e
race.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) i . . s ows e ru er weari a s i oi a e o s op im rom coo i ow
oo uic .

Fig. 4.2

Exp ai ow e s i oi a e is a e o s op im rom coo i ow oo uic .

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………
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5 i . . s ows a ra o i rom e ip o e ame o a ur i ca e i ci e o a mirror.

Fig. 5.1

(a) i . . mar ou e posi io o e ima e o e ip o e ame. a e e ima e
.

(b) omp e e e ra ia ram o s ow ow e e e sees e ima e o e ip o e ame.

(c) e ima e o e ca e pro uce e mirror is a virtual image. Exp ai w a is
mea virtual image.

…………………………………………………………………………………………………

6 i . . s ows a ra o i PQR passi a o a simp e op ica i re o i s e a R.

Fig. 6.1
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(a) (i) Exp ai w e ra PQ oes o ea e e op ica i re a Q.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) Exp ai w a causes e ra QR o c a e irec io a R.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b)  e re rac i e i ex o ass is . . a cu a e e a e x as s ow i i . . .

7 i . . a i . . s ow a um pri a i s ir ua ima e as see rou a co er i
e s respec i e .

                       

Fig. 7.1 Fig. 7.2
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i . . s e c a ra ia ram o s ow ow e ima e i i . . is orme e e s.
ou ma use a arrow o represe e um pri .

8 i . . s ows a e ec ric e e co ec e o a mai s supp a exi e ca e. e e e
as a power ra i o .

i . . s ows e maximum curre a ma e carrie sa e wires o arious iame ers.

wire iame er mm maximum curre
.
.
.
.
.

(a) ow a e curre i e ca e w e e e e is i use is . . a e c ear
a e ua io a ou use.

Fig. 8.1

Fig. 8.2

exi e ca e

x
F

x
F

x
2F

x
2F

e s

Fig. 7.3
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(b) (i) rom i . . se ec e sma es iame er o wire a ca e sa e use or
is e e.

………………………………………………………………………………………….

(ii) Exp ai w i is a erous o use a wire i er a a i (b)(i).

………………………………………………………………………………………….

………………………………………………………………………………………….

(c) escri e o e au a ma occur i e exi e ca e a wi cause e use i e
p u o me .

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

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

9 i . . s ows a e ec roma e ic re a ei use o opera e a e ec ric mo or.

(a) e ow are se e ces a escri e s a es o e process w ic e circui wor s.

A e arma ure pi o s a e co ac s c ose.
B e re a core is ma e ise .
C e swi c is c ose a e curre ows rou e so e oi .
D curre ows rou e mo or ma i i wor .
E e core a rac s e op par o e arma ure.

Pu e se e ces so a e s a es are i e correc or er i i i e
appropria e e ers i e oxes e ow. e ox as ee i e i as a examp e.

Fig. 9.1

so e oi

C

Q
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(b) a is e po ari o e re a core a poi Q w e i is ma e ise

po ari a poi Q : ………………………….

(c) e so e oi i i . . crea es a ma e ic ie as s ow i i . . .

a is e e ec o e s re a irec io o e ma e ic ie a poi P i a
ar er curre is passe rou e so e oi i e opposi e irec io

…………………………………………………………………………………………………

…………………………………………………………………………………………………

Fig. 9.2

P
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Section B (20 marks)

swer a two ues io s. ri e our a swers i e spaces pro i e .

10 i . . s ows e aria io wi ime o e spee o a car as i ra e s a o a e e roa . e
car ra es w e ime s a comes o res w e s.

e car as a mass o a e orwar ri i orce o e w ee s is .

(a) or e irs s o e mo io s ow i i . . ca cu a e

(i) e is a ce ra e e

(ii) e wor o e e ri i orce

(iii) e power supp ie e ri i orce.

ime s

spee ms

Fig. 10.1
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(b) uri ra i e spee o e car ecreases u i orm . e e i e o o er
pro i es a ri i orce.

(i) a cu a e e ece era io o e car e wee s a s.

(ii) a cu a e e o a ra i orce ac i o e car uri is perio .

(iii) Exp ai w e power issipa e i e ra es o s ow ow e car is rea er
a e e i i o e ra i perio a a e e .

………………………………………………………………………………..…………

………………………………………………………………………………..…………

…………………………………………………………………………………………..

11 (a) i . . s ows a o ec o wei . i e a ou poi P a orce F. e poi
G is e ce re o ra i o e o ec .

(i) Exp ai w a is mea centre of gravity.

…………………………………………………………………………………..

…………………………………………………………………………………..

F

x G

P

Fig. 11.1

.

ase
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(ii) escri e a exp ai w a wi appe o e o ec w e orce F is remo e .

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(b) e o ec is e p ace o a u i orm eam as s ow i i . . . e eam is
pi o e a i s ce re a a a ce a . oa suspe e rom a s ri .

    
Fig. 11.2

(i) a e e principle of moments.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

(ii) i . . i ica e a a e e ce re o ra i Q o e eam.

(iii) Exp ai i e wei o e eam pro uce a mome a ou e pi o .

………………………………………………………………………………………….

………………………………………………………………………………………….

(iv) a cu a e e is a ce x.

o ec
.
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(iv) e pi o is s i e o e e e o e a e. i ou c a i e wei o e
o ec a e oa su es o e possi e wa o a a ce e eam a ai .

………………………………………………………………………………..…………

………………………………………………………………………………..…………

12 i . . s ows a aria e resis or R co ec e o a i u Q a a a er o e i i e
resis a ce. esis or R is a us e u i e o me er rea i is . a e amme er rea i
is . .

Fig. 12.1

(a) a cu a e

(i) e resis a ce o i u Q

(ii) e resis a ce o aria e resis or R.

(b) e resis a ce o e aria e resis or R is ow i crease o Ω. Assuming that 
e resis a ce o i u Q remai s u c a e s a e a exp ai w a
appe s o e ri ess o i u Q.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

i u
Q
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(c) i u Q is e use i a i ere circui . is co ec e o o er i u s A
a B as s ow i i . . .

Fig. 12.2

(i) a cu a e e e ec i e resis a ce e wee X a Y w e a are c ose .

(ii) u es w ic i u s wi i up w e swi c es a are c ose .
Exp ai our a swer.

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

E P PE

X Y

Q

B

. ΩA

. Ω
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Sec 4E5N SCIENCE (PHYSICS) 5076/2
PRELIMINARY EXAMINATION 2018

Suggested Answers

Paper u ip e oice ues io s

s s
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) compo e ec ors correc raw accor i o sca e wi correc irec io a

a e

resu a raw correc wi correc irec io

resu a orce ccep 2160 N ≤ F ≤ 2240

irec io q rom or q rom q

ec

(b) ra orce resu a orce ec

2 (a)
(b)

ir resis a ce i creases.

ir resis a ce is e ua o e ri i orce.

(c) Ki e ic e er m

x x

q

q q

q

q

q

1 (a) compo e ec ors correc raw accor i o sca e wi correc irec io a
a e

resu a raw correc wi correc irec io

resu a orce ccep 2160 N ≤ F ≤ 2240

irec io q rom or q rom qq

ec

(b) ra orce resu aa oorcrcee ec

2 (a)
(b)

ir reesiss aa cece ii crreaeaseses.

ir reresis ss aa cee iss ee ua o e ri i orce.

(c) Ki e ic ee er m

x x

q

qq qq

q

qq

q

249



(d)

3 (a) Pressure

cm or Pa

(b) is is o re uce e area o co ac o e pos wi e rou .
Pressure is ow rea er
o e a e e pos o e pus e more easi i o e rou .

4 (a) (i) e wa er mo ecu es i e perspira io a sor erma e er rom e
o o e apora e.

(ii) e air mo ecu es surrou i e ru er e ea e up co uc io .
e ea e air expa s ecome ess e se a e rises.
e coo er air ei more e se si s o rep ace e ea e air .
e coo er air is e ea e a e process repea s.
o ec io curre s are se up.

(b) i sur ace is a oo re ec or poor emi er o i rare ra ia io .
ea oss rom e o o e surrou i s is mi imi e .

5 (a)

i orma co ac orce rom roa o ic c e
ii orma co ac orce rom roa o ic c e
iii orma co ac orce rom c c is o ic c e sea
i wei o ic c e

orma co ac orce rom c c is o ic c e pe a

i

x
correc mar e ou wi
o ec is a ce ima e is a ce
i e oi i a ip o ca e is
perpe icu ar o mirror

correc irec io o arrow
o o ra s

o e i e e i mirror rom
poi o i ci e ce

or a er ica
orces correc
raw a a e e

or orces er ica
orces correc
raw a a e e .

ii

iii
i

(a) Pressure

cm or Pa

(b) is is o re uce e area o co ac o e pos wi eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rororororororoororororororoorororooororooorrroooroororooorooooororoorooroooooororororoooorooroooooooroorooorooroorororoorooorooorororrrrrorrrrrrorooorrrrorrrrrrrrrroorrrorrrorrrrrrooororoorrorooorooooouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ...........................
Pressure is ow rea er
o e a e e pos o e pus e more easi i o e rouuuuuuuuuuuu ..

(a) (i) e wa er mo ecu es i e perspira io a soor erma ee erer rom e
o o e apora e.

(ii) e air mo ecu es surrou i ee ruru er ee eaea ee up co uc io .
e ea e air expa s ecocomeme ese s ee ssee aa e rises.
e cooo er air ei more ee sese si ss oo rerep ace e ea e air .
e coo er air is e ea ee aa ee prproocesess repea s.
o ec io curre s are sese upup.

(b) i sur ace is aa oooo re eecc oror popooror emi er o i rare ra ia io .
ea oss romm e oo oo ee ssururrorou i s is mi imi e .

(a)

ii orma co ac orce rom roa o ic c e
iii orma co ac orce rom c c is o ic c e sea
i wei o ic c e

orma co ac orce rom c c is o ic c e pe a
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(b) ir ua ima e is a ima e a ca o e cap ure o a scree .

6 (a) (i) a PQ is ra e i rom a more op ica e se me ium o a op ica ess
e se me ium.
is i ci e a poi a a a e rea er a e cri ica a e.
o a i er a re ec io a es p ace re ec i e ra ac i o e op ica
i re.

(ii) e ra QR is i ci e a a a e a is sma er a e cri ica a e.
e ra exi s e op ica i re w ic is a op ica e ser me ium

a c a es irec io as e spee o i i air is rea er.

(b) si x si
. si x si
x si . x si

. q
7

aximum o o i o ec is p ace e o pro i e e ra s are raw correc .

8 (a) P

.

(b) (i) . mm

(ii) i er wire as a i er resis a ce.
is wi cause e wire o o er ea a resu i a

e ec ric ire.

(c) ama e i su a io i e exi e ca e ca cause
e i e wire o come i o co ac wi e eu ra wire ear wire resu i i a

s or circui .

9 (a)

or eac correc a e e ox

x
F

x
F

x
2F

x
2F

e s

Fig. 7.3

posi io o o ec e wee
op ica ce re a F

ma i ie upri
ir ua o ec

– ra para e o pri cipa axis
a pass rou a er e e s

– ir ua ra s o
oca e ima e

– ra passi rou
op ica ce re wi ou c a i
irec io

C E

o mar i P is o s a e .

(b) si x si
. si x si
x si . x si

. q

aximum o o i o ec is p acee e oo prproo ii ee e ra s are raw correc .

(a) P

.

(b) (i) . mmmm

(ii) i eerr wiwire as a i er resis a ce.
is wi cause e wire o o er ea a resu i a

e ec ric ire.

xxxxx
F

xxxxxxxxx
F

xxx
2F

xxxxx
22FF

e s

FiFig.g  7.33

posi io o o ec e wee
op ica ce re a F

ma i ie upri
ir ua o ec

––––––––––––––––––––––––––––––––––––– rarararaaraarararararararararararaaraarararararararrrrrrararararararrrrrraararrrararrarrarrarrarararararararrrraraararrrararrrarararrrrraaaaaararaaarraaraaaraaarraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa papapappapappapapappapapapapapapapapapapapapppppapapapapapapapapapapapapapapapapapapapaapapppapapapapapapapapappppaaaapapapappppapaaapappapapapppaaaaapppppppapaaapapppapaaaapppaaaapaaaaaaapaapaaapaaaaaaaaapaaaaaaaappppppppppppppppppppp rrrrrrarrararararararararrrrrararrarararrraaraararraarararrraaararaararaaaaaaaaaraaaraaaaaarrrrrrrrr eeee oooo prprprpriiii cicicicipapapapa axis
a ppapapapapapappppapapapappapapapapapapapapapapapapapappapaapapapapapapapappapaapappappapapapapappaappapapapaapapapapaaapapapaapappapapapppapapppppapappappapapapapapapapapapappaapppapapppappappapppapaappaapaaaaappaaaap sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss rrrrrrrrrrrrrrrrrrrrrrrrrouu a errrr eeee e s

– ir ua ra s o
oca e ima e

– ra passi rou
op ica ce re wi ou c a i
irec io

oo mar i P is o s a e .
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SECTION B [20 marks]

(b) po ari a poi Q ou

(c) e s re o e ma e ic ie i creases.
e irec io o e ma e ic ie re erses.

10 (a) (i) is a ce ra e e area u er rap
x
m

(ii) or o e orce x is a ce
x

(iii) Power wor o e ime

(b) (i) a u
–
. ms

ece era io . ms

(ii) ri i orce – ra i orce resu a orce
ra i orce mass x acce era io

ra i orce x .
ra i orce

war o mar i s u e uses ra i orce mass x ece era io .

(iii) pee is i er a e e i i o e ra i perio
so i e ic e er is i er.

e ra es a e o o more wor
per u i ime o s ow ow e car.

11 (a) (i) e re o ra i is e poi o a o ec w ere e e ire wei o e
o ec appears o ac o .

(ii) e o ec wi ur a ic oc wise a o e e a come o res o i s
ase.
i e o ac io o e wei ies wi i e ase area.
e wei pro uces a a ic oc wise mome a ou P.

(b) (i)

x Q

o e a e e
a o e e pi o poi
o e eam

(iii) Power wor o e ime

(b) (i) a u
–
. ms

ece era io . ms

(ii) ri i orce – ra i orce resu a orce
ra i orce mass x accce era io

ra i orce x .
ra i orce

war o mar i s u e useess ra i oorcrcee mam ss x ece era io .

(iii) pee is i er a e e i i oo ee rara ii perio
so i e ic e er is i er.r.

e ra es a e o o mororee woworr
per u i immee oo ss oow oww ee ccar.

(a) (i) e ree oo rra i isis ee ppoioi o a o ec w ere e e ire wei o e
o ec appearsrs oo acac oo .

(ii) ee oo eecc wwi uurr a ic oc wise a o e e a come o res o i s
asese.
i e oo acac iioo o e wei ies wi i e ase area.
e weeii pro uces a a ic oc wise mome a ou P.

(b) (i)
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(ii) e a o ec is i e ui i rium
e sum o c oc wise mome a ou a poi is e ua o e sum o

a ic oc wise mome
a ou e same poi .

(iii) o ecause perpe icu ar is a ce rom e wei o e pi o is ero.

(iii) um o c oc wise mome sum o a ic oc wise mome
a ou pi o a ou pi o

. x x . x
x cm

(iv) i e . oa c oser o e pi o or
i e . ur er awa rom e pi o .

12 (a) (i)
. .

5 Ω

(ii)
– . .

. .
15 Ω

(b) e e ec i e resis a ce o e circui i creases.
e curre i e circui ecreases.

Po e ia i ere ce across e u a so ecreases.
ri ess o u ecreases.

(c) (i) E ec i e resis a ce i para e
= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
.83  Ω ec

(ii) u s A a Q wi i up.
urre wi ow rou e s or circui pa e ow u B w e swi c

is c ose .
ere is o curre owi rou B.

a ic oc wise mome
a ou e same poi .

(iii) o ecause perpe icu ar is a ce rom e wei o e pi o isis eroo.

(iii) um o c oc wise mome sum o a ic oc wise mommee
a ou pi o a ou pi o

. x x . x
x cm

(iv) i e . oa c oser o e pi o or
i e . ur er awa rom e pi o .

(a) (i)
. .

5 Ω

(ii)
– . .

. .
15 Ω

(b) e e ec i e resis aa cec oo e ccirircucuii ii creases.
e curre i e cirircucuii ecrcreaeasesess..

Po e ia i eree cece acroossss ee uu a so ecreases.
ri ess o u ececrereasaseses.

(c) (i) E ecc ii ee reresisiss aa cece i para e
= 3.33 Ω  ecf from (a)(i)

Effective resistance between X and Y  = (3.33 + 4.5 )Ω
.83  Ω ec
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2 

 
 

1 microme er screw au e is use o measure e iame er o a pear

a is e iame er o e pear

A . mm B . mm

C . mm D . mm

2 ic o e o owi s ows e c oses es ima e or e ei o a s ore
a

A . m B m

C m D cm

3 e rap s ows e mo eme o a ic c e o er a perio o s.

a is e a era e spee o e ic c e or e irs s

A . m s B . m s

C . m s D m s

wi ou pear

wi pear

spee
m s

ime
s
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3 

 
 

4 ro e o mass was pus e wi a orce o . i mo es wi a co s a
spee o . m s w a is e orce o ric io ac i o e ro e

A

B

C

D

5 e o owi ia ram s ows e posi io o mercur oi a wa er i a c ear ass
co ai er.

ic o e o owi is s is arra e i asce i or er o e si

A wa er mercur oi

B mercur wa er oi

C oi wa er mercur

D oi mercur wa er

6 ic o e o owi are pica c arac eris ics o a u s a e o ec

base center of gravity
A arrow i
B arrow ow
C wi e i
D wi e ow

oi

wa er

mercur

ric io
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4 

 
 

7 a i is a emp i o cross a ro e a e w ic is co ere wi o a er i a er
o ice o e sur ace. ic o e o owi is e best me o o cross e a e
wi ou crac i e ice

A ip oe i a s ow across e sur ace

B ru as as as e ca across e sur ace e ore i crac s

C ie a o e i ice a pus imse across e sur ace

D remo e a u ecessar ea o ec s a wa orma across e sur ace

8 perso i s oxes o e ua wei o o a p a orm.

ic ua i wi o a ec e o a wor o e e perso

A e wei o e oxes
B e um er o oxes i e
C e ime a e o i e oxes
D e ei o e p a orm a o e e rou

9 u s a ce as a me i poi o a a oi i poi o .

ic s a eme es escri es e mo io a arra eme o e par ic es o
su s a ce a a empera ure o

A e i ra e a ou eir ixe posi io s.

B e s i e pas o e a o er a i spee s.

C e mo e ree a ra om a i spee s.

D e s i e pass o e a o er a a e o ixe posi io s.

ei o
p a orm

oxes
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5 

 
 

10 piece o ice cu e ee s coo o e s i w e ouc e .

ic o e o owi es exp ai s w

A ea is ra s erre rom e s i o e ice cu e.

B ea is ra s erre rom e ice cu e o e s i .

C o ess is ra s erre rom e ice cu e o e s i .

D o ess is ra s erre rom e s i o e ice cu e.

11 oi i a e apora io are i ere processes.

ic o e o owi s ows eir i ere ces accura e

oi i E apora io

A o u es are orme u es are orme

B ccurs rou ou e i ui occurs a e sur ace

C ccurs a ccurs a a empera ure

D e uires e er source e uires ea source

12 a is mea e erm wavefront

A a e is a ce e wee cres a e rou

B a i e oi i e poi s o e same p ase o a wa e

C e is a ce e wee wo successi e cres s o a wa e

D e ime a e o comp e e a u osci a io o e wa e
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6 

 
 

13 amp pro uces a s arp ima e o a wire o a scree rou a i co er i
e s

.

ow oes e ima e c a e as e e s is mo e c oser o e amp

A e ima e ecomes ir ua .

B e ima e ecomes ri er.

C e ima e o e scree ecomes urre .

D e ima e o e scree ecomes more ocusse .

14 a s use ec o oca io o oca e eir pre . a ears e ec o a ou ce o e
mo . ms a er i emi s i s ca .

ssumi e spee o sou is m s w a is e is a ce e wee e a a
e mo

A mm B mm

C mm D mm

amp

wire scree e s

scree
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7 

 
 

15 ic o e o owi is e u i s or c ar e

A mpere

B ou om

C ou es

D a s

16 e po e ia i ere ce across a u is a o c ar e ows rou i .

a cu a e e amou o i a erma e er issipa e e u .

A .
B .
C
D 

17 e ia ram s ows ree i e ica amps P Q a R co ec e i a circui .

ic row s ows ow e ri ess o amp P a Q wi c a e i amp R is
remo e

ri ess i amp P ri ess i amp
A o c a e immer
B o c a e ri er
C immer ri er
D ri er immer

amp Q

amp P

amp R
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8 

 
 

18 e swi c o a a is co ec e i correc a o e eu ra wire.

ic o e o owi s a eme s a ou e opera io o e a is are correc

. e a wou s i opera e w e e swi c is c ose .
. e use o e a wou me u er orma wor i co i io w e

e swi c is c ose .
. e a wou s i e co ec e o e i o a e source w e e

swi c is ope e .

A o

B o

C a o

D a o

19 wo ar ma e s are p ace ear eac o er wi eir po es as s ow .

s u e p o s e resu a ie i es wi a compass.
e Ear s ma e ic ie ca e i ore .

w ic poi oes e compass poi owar s e op o e pa e

A

B

DC
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9 

 
 

20 e ec ro eam is irec e i o a u i orm ma e ic ie . e ma e ic ie
i es are owi i o e paper.

ow wou e e ec ro eam e a ec e

A wi e ec ou o e paper.

B wi e ec o e e .

C wi e ec o e ri .

D wi s ow ow u wi o c a e irec io .

END OF PAPER

ma e ic
ie i o
e paper

e ec ro s
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Section B:
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ri e our a swers i e spaces pro i e o e ues io paper.
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2

SECTION A
swer all e ues io s i e spaces pro i e .

e o a mar or is sec io is .

A1 i . s ows ow e spee o a ic c e c a es wi ime.

Fig. 1

(a) a e e ma i u e o e acce era io o e o ec e wee poi s B a C.

acce era io ............................... m s

(b) se our a swer o (a) o escri e e mo io o e ic c e e wee poi s B
a C.

... .. ..........

(c) a cu a e s owi our wor i e is a ce ra e e e ic c e e wee
poi s A a B.

is a ce ra e e ............................... m

(d) s i possi e o e e irec io o e ic c e usi e i . so s a e e
ime perio a w ic e ic c e is ra e i i e re erse irec io . o s a e
e reaso w i is o possi e.

.. .

.. .. ...........

A

B C

D

spee
m s

ime
s
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3

A2 i . . s ows a a a i a is a ce o . m w e a i rops i . e mass o
e a is . .
ore air resis a ce. e ra i a io a ie s re is .

Fig. 2.1

(a) a cu a e e ecrease i ra i a io a po e ia e er o e a as i a s
rou e . m.

ecrease i po e ia e er ...............................

(b) e a ou ces a o rises o a ei o . m.

(i) a cu a e e e er os uri e ou ce.

e er os ...............................

(ii) u es o e reaso w e er is os uri e ou ce.
   
... .. ..........

(c) er re rie i e a a i rows e a ow rom a ei o . m wi
a i i ia i e ic e er o . .
a cu a e e spee o e a w e i i s e rou .

            
  spee ............................... m s
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4

A3 i . . s ows a pressure coo er wi a sa e a e.

Fig. 3.1

(a) a cu a e e wei o e mass. a e g = .

wei ...............................

(b) e sa e a e is esi e o ope w e e pressure i e coo er is
Pa. e area o e a e is . m .

(i) a cu a e e orce app ie o e sa e a e ue o e pressure i
e coo er.

orce ...............................

(ii) a i mome s a ou e i e o e pressure coo er e ermi e e
s or es is a ce e wei s ou e posi io e rom e i e suc
a e sa e a e remai s c ose .

is a ce ............................... cm

i e

cm cm

ea i

sa e a e

mass
me a ro
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5

A4 wo cars are par e ex o eac o er i a o su a er oo as s ow i
i . . .

car A car B 

Fig. 4.1

e cars are i e ica excep a car A as a po is e si er sur ace a car B as
a ma e u ac sur ace.

e rise i empera ure o car B o er ime is s ow i i . . .

Fig. 4.2

(a) i . . s e c e aria io wi ime o e rise i empera ure o car A
or ime e wee a mi u es.

(b) e wo wor s s i a si er escri e car A s re ec i e ess o i a
co our respec i e . a e o e more proper a a ec s a sorp io a
emissio o ra ia ea .

... .. .. ..........

s i si er ma e ac

ise i
empera ure

ime
mi u es
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6

A5 i . . s ows ow e pressure c a es wi ime a a sou recei er or a sou
wa e. Poi is a a i s a w ere e pressure is e i es . i . . s ows
posi io o air par ic es i e sou wa e as i passes rou .

Fig. 5.1

       Fig. 5.2

(a) ou is pe o wa e.
escri e e e a iour o sou wa es a ma e i a wa e ma i

re ere ce o i s e er ra s er a par ic es.

.. .

.....

(b) e sou wa e as a re ue c o .

a e e mea i o re ue c o i e co ex o a sou wa e.

... .. .. .........

(c) a cu a e e spee o is sou wa e.

            
           spee ............................... m s

(d) i . . circ e a re io o e wa e w ere i correspo s o e pressure
a poi A.

(e) sou wa e wi a i maximum pressure correspo s o a i amp i u e
i e sou wa e.

a e ow a sou wi i amp i u e a ec s e pe o sou ear .

... .. .. .........

ime
s

pressure
Pa

pressure
a o e orma

. m

A
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7

A6 para e eam o i s i es o e sur ace o a ass oc .

(a) ass as a i er re rac i e i ex a air.

a e e e ec o e spee o i as i ra e s rom a me ium o ower
re rac i e i ex o a me ium o i er re rac i e i ex.

.... .. .. ...........

(b) e eam o i i s e sur ace o e ass a a a e o o e sur ace
o e ass as s ow i i . . .

Fig. 6.1

Para e ra s o i s ri e e sur ace o e ass oc rom irec a o e i .

(i) a cu a e e a e o re rac io i e a e re rac i e i ex o ass
is . . ou our a swer o e eares .

a e o re rac io ...............................

(ii) e ce comp e e e ia ram o i . . o s ow e pa o e i i
e ass.

ass

air
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8

A7 i . s ows re io s o e e ec roma e ic spec rum i or er o ecreasi
re ue c . ome re io s are i e i ie e ers.

Fig. 7

A B u ra io e isi e
i i rare microwa e C 

(a) (i) a e o e proper o wa es i re io s A a C a is commo amo
wa es i o re io s.

.... .. .. ...........

(ii) a e ow wa es i re io A are i ere rom a o wa es i re io
C o er a a i i er re ue cies .

.... .. .. ...........

(b) or eac e ice s a e w ic compo e o e e ec roma e ic spec rum is
use .

su e ...

coo i ..

i re ue c ow re ue c
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A8 i . s ows e e ec ric ie pa er e wee wo iso a e poi c ar es. e
irec io o e ie a e po ari o e c ar es are u ow .

Fig. 8

(a) i .

(i) a e e possi e po ari ies or o c ar es wi a a or a i
e poi c ar es.

(ii) si our a swer o (a)(i) raw e irec io s o e e ec ric ie i es.

(b) e ma i u e o e e ec rica c ar e or o poi c ar es i creases.

a e wo wa s i w ic e e ec ric ie pa er wou c a e.

.....

.......
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A9 i . . s ows ow e curre i e i ame o a amp epe s o e po e ia
i ere ce across i .

Fig. 9.1

(a) a cu a e e resis a ce o e i ame w e e curre is . .

resis a ce ............................... �

(b) Exp ai ow i . . s ows a e resis a ce o e i ame i creases wi
empera ure rise.

.... ....

....

e amp i i . . is co ec e i a circui s ow i i . . .

        Fig. 9.2

Z

.

.

.

.

.

.

.

curre

po e ia
i ere ce
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e curre i e amp is mai ai e a . . e ermi e

(i) e po e ia i ere ce across e resis or

po e ia i ere ce ...............................

(ii) e curre i e resis or

curre ...............................
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SECTION B
swer a two ues io s i is sec io .

ri e our a swers i e spaces pro i e .

B10 i . s ows a u se ur er. ree spo s are mar e s owi possi e spo s
o p ace a spoo o e ea e e ame. ice cu e is p ace o e spoo .

i . .

(a) a e e main process o ra s er o erma e er rom e ire o e
spoo w e p ace a

poi A ......

poi B ......

poi C ......

(b) i . . s ows e ea i cur e o e ice cu e w e p ace a poi B.

(i) Exp ai i e ai w e empera ure o e ice cu e remai s co s a
e wee poi s B a C e e ou erma e er is s i ei
supp ie o e ice cu e.

.. .......

A

B
C

ime
mi u es

empera ure

C
B

A

D

E

F

Fig. 10.2
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(ii) escri e e c a es i a o e arra eme a o e mo io o
e mo ecu es o wa er as i ea s up rom poi C o poi D.

.. .......

(c) (i) e wa er oses some mass e e e ore i reac es . ssumi
ere was o spi a e s a e a reaso or is oss.

.. .......

(ii) Exp ai w e reaso ou a e me io e i (c)(i) ca appe e ore
e wa er reac es oi i poi .

...

...
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A11 (a) wo c i rica iro ro s A a B are p ace i si e a so e oi a as a cross
sec io i e s ape o a circ e as s ow i i . . . e so e oi is co ec e
o a a er a a swi c o s ow .

Fig. 11.1

(i) escri e a exp ai e o ser a io s o e iro ro s w e e swi c
is c ose .

.....

.. ...

.. .

(ii) escri e a exp ai e o ser a io s o e iro ro s w e e swi c
is ope e .

.. ..

....

. ..

A
B

o e oi
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(b) i . . s ows a rec a u ar me a ic coi ABCD carr i a curre a is
p ace i a ma e ic ie . is cm o .

(i) escri e a exp ai e o ser a io s o e iro ro s w e e swi c
is c ose .

..

..

.. ..

(ii) i . . raw e orce a is ac i o

. ec io AB

. ec io CD.

(iii) ssumi e orce ac i o eac sec io is ca cu a e e o a
mome e era e o e coi .

ome ............................... cm

(iv) e or a sou po e posi io s are swappe . escri e ow e
orces ac i o sec io AB a CD respec i e wi c a e i a .

.. ..

(v) a e o e wa o i crease e ma i u e o e orce ac i o sec io
AB o e coi .

....

Fig. 12.2

A D

CB
2 cm

Axis of rotation
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A12 e ec ric e e wi power ra i o . is co ec e o a mai s supp
a exi e ca e o a pi p u .

a e e ames o e wires ou i e pi p u a eir respec i e
co ours i a e .

          
    Table 12.1 

Name of wire Colour

(a) a cu a e e curre owi i e circui w e e e ec ric e e is opera i
u er orma co i io .

curre ...............................

(b) u es a sui a e use ra i or is circui . Exp ai our a swer.

.

. ..

(c) e cos o e ec rici is . per ca cu a e e o a cos o usi e
e ec ric e e or our e er a or wee .

cos ...............................

(d) u es w ere a ea i e eme s ou e p ace i e e ec ric e e so a
e wa er ca e ea e e icie .

. ....

. ..

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 e ic c e is ra e i a co s a spee rom o
e ece era es co s a o res rom o .

1b is a ce ra e e = × 35 15 + 3 × 15
= 42 .5 m

= 428 m s. .
1c era e spee = .

= 11.6 m s s. .

2a oss i p.e. . . .

2bi . . x x .
.

2bii e er os as erma sou

2c . .
. m s

3a ei . x

 

19
20

Section A

1a e ic c e is ra e i a co s a spee rom oooooo
e ece era es co s a o res rom o ...

1b is a ce ra e e = × 35 15 + 3 × 15151515151551515151555555155555555555555555555555555555555555555555551555555155555555555555
= 42 .5 m

= 428 m s. .
1c era e spee = .

= 11.6 m s s. .

2a oss i p.e. . . .

2bi . . x x .
.

2bii e er os as ermaaa sosouu

2c . .
.. m ss

3a eeii .. x
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3bi x .
.

3bii
. x x

cm rom i e
3biii orce app ie a sa e a e wi e i er. e wei s ou e mo e

ur er o e ri .

4a

raw rap mus e e ow e i e rap
raw rap mus a e a simi ar s ape o e i e rap .

4b ur ace empera ure or sur ace area.

5a ou e er is ra s erre rom par ic e o par ic e as e par ic es
i ra e o a ro.
e co i e a ai s eac o er ra s erri e e er rom o e

par ic e o e ex .
5b mea s osci a io s o e sou wa e is pro uce i o e

seco .
5c =

= × .
= . m s
= m s s. .

5d

o e correc re io circ e

ise i
empera ure

ime
mi u es

A A A

raw rap mus e e oww ee i e rapp
raw rap mus a e a sis mi aar ss appee oo ee ii ee rap .

4b ur ace empera ure or surr ace aarerea.a.

5a ou e er is ra s errere rroom ppara ic e o par ic e as e par ic es
i ra e o a roro.
e co ii ee aa ai ss eeacac oo er ra s erri e e er rom o e

par ic e oo e eexx .
5b meae ss oscscii aa io s o e sou wa e is pro uce i o e

secoo .
5c =

= ×× ..
= . m s
= m s s. .

empera ure

iimei
mi u ess
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5e

ame amp i u e u wice e perio .
6a pee o i ecreases.
6b 1.5 =

=
.

= 33 eares e ree

6c

i es raw correc a

7ai a es i o re io s a e a spee o . × m s.
7aii a es i re io a e a s or er wa e e .
7b su a i u ra io e

ar ecue i ra re

8ai
8aii

ass

air

ime
s

pressure
Pa

6a pee o i ecreases.
6b 1.5 =

=
.

= 33 eares e ree

6c

i es raw correc a

7ai a es i o re io s aa ee aa spee o . × m s.
7aii a es i re ioi aa ee aa ss oorr er wa e e .
7b su a i u raa ioio ee

ar ecue i rara rere

8ai
8aii

ass

air
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o c ar es a e opposi e c ar es posi io oes o ma er
arrows come ou o posi i e c ar e a o i o e a i e c ar e

8bi ere wi e a i crease i ma e ic ie i es.
e ma e ic ie i es wi e c oser o e er.

8bii e wo c ar es wi a e a s ro er a rac io o eac o er.

9a e curre . . . rom e rap

ere ore esis a ce
. .
. :

9b ere is a i crease i e ra io o po e ia i ere ce o curre
w ic is e ui a e o resis a ce.

9ci Po e ia i ere ce across : resis or po e ia i ere ce
across e amp . . para e co ec io

9cii urre
.
. or .

Section B

10a Poi P co ec io
Poi co uc io
Poi ra ia io

10bi e erma e er ai e is o converted to potential energy
e wee poi s a .
is e er is use o break the intermolecular bonds.
empera ure is a measure o i e ic e er .
i ce ere is no gain in kinetic energy, temperature remains 

constant.
10bii e wa er mo ecu es i ra e more vigorously a ra om arou

eac o er.
e remain closely packed i ra om arra eme .

10ci E apora io .
10cii E apora io ca occur a a empera ures.

11ai e e swi c is c ose e so e oi wi ecome a emporar
ma e .
e iro ro s wi a so ecome emporar ma e s a a ai e

same po ari a e same e s.
i ce i e po es repe e wo iro ro s wi repe rom eac o er.

11aii e e swi c is ope e e curre wi s op owi rou e
so e oi a e so e oi wi cease o e a emporar ma e . e
iro ro s ei ma e o iro wi a so ose ma e ism as iro is a
so ma e a oes o re ai ma e ism.

. :
9b ere is a i crease i e ra io o po e ia i ere ce o currereeeee

w ic is e ui a e o resis a ce.
9ci Po e ia i ere ce across : resis or po e ia i ere cccccceeeeee

across e amp . . para e co ec io

9cii urre
.
. or .

Section B

10a Poi P co ec io
Poi co uc io
Poi ra ia io

10bi e erma e er ai e isis oo coconvnvererteted d to potential energy
e wee poi s a .
is e er is use o brreaeak k ththee inintetermrmolo ecular bonds.
empera ure is a measureree oo ii ee iicc ee err .
i ce ere is nono ggain inin kkininete ic energy, temperature remains 

constantnt.
10bii e wa eerr mom ecucu eess ii rrraa e more vigorously a ra om arou

eac o er.
ee reremamainin ccloloseselyly packed i ra om arra eme .

10ci E appororo aa ioioo .
10cii E aporraa ioioo cac occur a a empera ures.

11ai e e swi c is c ose e so e oi wi ecome a emporar
ma e

285



 

e ce e wo iro ro s wi o repe a wi i s ea come c ose o
eac o er a e o om o e so e oi si ce e so e oi is
c i rica s ape .

11bi

11bii

11biii x
cm

11biv e irec io o e orce wi e re erse . e orce a sec io AB
wi poi ow war s w i e e orce a sec io CD wi poi
upwar s.

11bv crease e curre or use a s ro er or a ou po es.

12a ame o wire o our
i e wire row
eu ra wire ue
Ear wire ree a e ow

12b
.

12c ui a e use ra i
e use ra i s ou e s i i er a e curre owi i
e circui or e use o wor u er orma wor i co i io s o e

e ec ric e e.
12d o a cos . x . x

.

12e e a i io a ear wire i e pi p u e ps o re irec curre awa
rom e user a pre e a e ec ric s oc .

The End

I 

eac o er a e o om o e so e oi si ce e so e oi is
c i rica s ape .

11bi

11bii

11biii x
ccmm

11biv e irec ioio ooo eee orce wi e re erse . e orce a sec io AB
wiwi ppoio owow wwara s w i e e orce a sec io CD wi poi
upppwawarr s.s

11bv crreaeaseses e curre or use a s ro er or a ou po es.

12a ame o wire o our
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 Date 17 September 2018

Class Duration 1 hour

i io a a eria s p ica ar ee

READ THESE INSTRUCTIONS FIRST

ri e i so pe ci .
o o use s ap es paper c ips ue or correc io ui .
ri e our ame i ex um er a c ass o e u ip e oice swer ee pro i e .
ri e i ar ue or ac pe .

ere are forty ues io s i is paper. swer all ues io s.
or eac ues io ere are our possi e a swers A B C a D.
oose e one ou co si er correc a recor our c oice i e u ip e oice swer ee

pro i e .

Eac correc a swer wi score o e mar . mar wi o e e uc e or a wro a swer.
cop o e perio ic a e is pro i e .
e use o a appropria e scie i ic ca cu a or is expec e w ere appropria e.

is ocume co sis s o 17 pri e pa es i c u i is co er pa e.

Setter: Mr Mok F and Ms Priscilla Yu [Turn over]
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2 
 
 

1 e ia ram e ow a microme er screw ua e is use o measure e iame er o a a eari .

e ac ua iame er o e a eari is . mm.

a is e ero error o is microme er

A . mm B . mm

C . mm D . mm

2 e iame er o our sp erica o ec s a are a u a e e ow.

Ob ect Diameter

Pm

. x m

. m

. x m

ic o e o owi correc is s e o ec s i ascending or er o iame er

A B

C D

3 e ia ram e ow s ows our o ec s p ace o a s ope. e o i eac o ec i ica es i s ce re o
ra i .

ic o ec is e mos u s a e
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4 E ie is o i i i ia a co s a spee arou a rac . e e s is rac e a rie a e

ra s a a e o s a a ower co s a spee .

ic o e o owi s ows e is a ce ime rap o E ie s o

A B

C D

5 wo simi ar a s are roppe rom a ui i a e same ime. e a s rom m rom e rou

w i e e o er rom m.

ssumi a air resis a ce is e i i e w ic p sica ua i is e same or o a s us e ore
e reac e rou

A acce era io

B i a e oci

C isp aceme

D i e ic e er
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6 perso i s oxes o e ua wei o o a p a orm.

ic ua i wou not a ec e o a wor o e e perso

A e mass o e oxes

B e um er o oxes i e

C e ime a e o i e ox

D e ei o e p a orm a o e e rou

7 u e o mass . e ers a woo e ar e ori o a . s spee o e r is m s a i comes
o res . cm i o e ar e a e same ei as e poi o e r as s ow .

a is e ric io a orce exer e o e u e e woo e ar e ssume e ric io a orce is
co s a .

A B

C D

8 e ia ram s ows a rac or o mu rou .

oes e rac or ee o a e i a wi e ires

A o ra e a ur er is a ce

B o a oi s i i o e rou

C o suppor e wei o e rac or

D o re uce e pressure o e rou

. cm

u e
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9 e ou e o a ass s ri e is sea e so a air is rappe e ow e pis o as s ow i e ia ram

e ow.

  
ic o e o owi exp ai s w e pis o e i s o rise w e e s ri e is p ace i o wa er

A o ec io is occurri i si e e s ri e.

B e ass is expa i .

C e mo ecu es o rappe air ecome i er.

D e rappe air mo ecu es are i i e pis o more o e wi rea er orce.

10 e ia ram e ow s ows er sma po e rai s suspe e i a ea er o wa er. ri i
s i es rom e si e o e ea er. ma ri o s o i are see rou a microscope. e o s
mo e i rapi c a i a ra om irec io s.

ic o e o owi s a eme s exp ai s e o ser a io

A o ec io curre ue o e er rom e i source causi e po e rai s o co i e
wi wa er mo ecu es.

B o ec io curre ue o e er rom e i source causi e wa er mo ecu es o co i e
wi e po e rai s.

C a om co isio e wee po e rai s.

D a om co isio e wee wa er mo ecu es a po e rai s.
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11 o wa er o e same empera ure are poure simu a eous i o our simi ar cups wi i ere pe

o sur aces.

ic o e cups wi re is er e as es a i empera ure

12 coo ma es e pu i a e as a . e pu i is p ace i a er o o e u i e op o e
e w i e ur s row . is e remo e rom e o e .

oes e ice cream s a co

A ir is a oo co uc or o ea a co uc s e ea awa rom e ice
cream.

B ir is a poor co uc or o ea a re uces e ea ra s er o e ice cream.

C e me a is is a oo co uc or o ea a co uc s e ea awa rom
e ice cream.

D e me a is is a poor co uc or o ea a re uces e ea ra s er o
e ice cream.

13 e ia ram e ow s ows a p o i compass p ace above a curre carr i wire.

ori e ec s o e Ear s ma e ic ie w ic o e o owi s ows e irec io w ic e
compass ee e wi poi owar s

A B C D

u ac s i ac u w i e s i
w i e

ermome er ermome er

A B C D

e w i e

ice cream

spo e ca e
is

u es

resis or
compass

293



7 
 
14 e isp aceme is a ce a isp aceme ime rap s are s ow e ow or a wa er wa e i a

ocea .

a is e re ue c o e wa er wa e

A . B .

C D

15 sma co uc i sp ere is suspe e a i su a e rea . e a posi i e c ar e ro is
rou ear e sp ere e sp ere is a rac e as s ow i e ia ram e ow.

ic o e o owi is are reaso a e e uc io s

e sp ere ma carr a posi i e c ar e.
e sp ere ma carr a e a i e c ar e.
e sp ere ma e eu ra .

A a o

B a o

C a o

D o
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16 e ia ram s ows our simi ar i u s co ec e o a a er . Eac u opera es a orma

ri ess. u rea s w a appe s o e ri ess o e remai i u s

Bulb Bulb Y Bulb Z
A ecreases ecreases ecreases

B ecreases i creases i creases

C i crease u c a e u c a e

D i crease i creases i creases

17 a er is co ec e o wo croco i e c ips a a amp. ere is a ap e wee e croco i e c ips.

                            
our wires a ma e o e same ma eria u a e i ere e s a ic esses are

co ec e i ur e wee e croco i e c ips.

ic wire wi ma e e amp ow e mos ri a w ic wire wi ma e e amp ow e eas
ri

mos ri eas ri

A
B
C
D
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18 e ra ia ram e ow s ows e orma io o a rea ima e a co er i e s.

a is e oca e o e e s

A . cm B cm

C cm D cm

19 e ia ram e ow s ows a circui wi our o me er rea i s V1, V2, V3 and V.

ic e ua io re a i e o me er rea i s mus e rue

A V = V1 + V2 + V3

B V + V1 = V2 + V3

C V =  V1 V3

D V2 = 2V3
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20 e ec ric coo er is co ec e o e power supp a core ca e. e e coo er is wor i
correc w ic wires i a carr e same curre

A e i e a e ear wires

B e i e a e eu ra wires

C e i e e eu ra a e ear wires

D o e o e ree wires carr e same curre
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21 e ia rams s ow e arra eme o mo ecu es i a su s a ce a a pressure o a m a a wo

i ere empera ures.

a o a o

ic su s a ce cou e ia rams represe

su s a ce me i poi o oi i poi o

A
B 
C
D

22 e o owi ia ram s ows e resu o a c roma o ram o ai e rom wo mix ures a .

ic su s a ce s is are prese i mix ure u o mix ure

A a o

B a o

C o

D o

23 pa e ree so u io o compou E reac s wi a ueous so ium roxi e o orm a ue precipi a e.
e aci i ie si er i ra e is a e o e so u io o compou E a w i e precipi a e is o ser e .
a is E

A copper c ori e

B copper su a e

C iro c ori e

D iro su a e

P
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24 e eme as p pro o s a eu ro s i i s uc eus.

ic row i es a possi e correc um er o pro o s eu ro s a e ec ro s i a posi i e io o a
iso ope o

pro o s eu ro s e ec ro s
A p p
B p p
C p p
D p p

25 ow ma e ec ro s are s are i a mo ecu e o me a e

A B C D

26 e a e s ows some proper ies o so ium c ori e a e a e. ic proper ies are i e wro
co um

so ium c ori e e a e

A io ica o e co a e o e

B so i a room empera ure as a room empera ure

C so u e i wa er so u e i wa er

D as s ro orces e wee i s io s as wea orces e wee i s mo ecu es

27 E eme is i roup w i e e eme as a e ec ro ic co i ura io o . e wo e eme s
reac o orm a c emica compou .

a is e correc c emica e ua io or e reac io e wee e eme a e eme

A Æ

B Æ

C Æ

D Æ

28 . o ca cium are comp e e ur i ox e .

a Æ a

ic o ume o ox e is use i is reac io a room empera ure a pressure

A . m B . m C . m D . m
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29 e orma io o ro e c ori e as rom ro e a c ori e as is exo ermic.

ic rap s ows e c a e i empera ure w e ro e as is reac e wi excess c ori e
as

A B

C D

30 ur e s ows e o ume o car o ioxi e i e o w e o ca cium car o a e umps reac
comp e e wi a excess o roc oric aci a q .

a c a e cou resu i cur e

A si a ower empera ure.

B si a more co ce ra e so u io o e aci .

C si o ca cium car o a e umps.

D si o ca cium car o a e pow er.

empera ure empera ure

empera ure

o ume o ro e as

empera ure

o ume o ro e as

o ume o ro e as

o ume o ro e as

o ca cium car o a e umps qo ume
o
cm

ime s
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31 Par o some c emica reac io s are s ow .

w ic reac io is e u er i e su s a ce oxi ise

A r e Æ r a

B u s e Æ u s

C e a e Æ e a

D s Æ a e

32 e a e i es i orma io a ou ree i ica ors.

i ica or co our a p p a w ic co our
c a es

co our a p

mo ue re e ow

co o re ue re

p e o p a ei co our ess re

ic co our wou e o ai e w e eac i ica or is a e separa e o pure wa er

mo co o re p e o p a ei
A re ue co our ess
B re ue re
C e ow ue re
D e ow re co our ess
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33 e ia rams s ow wo experime s o e o ma e arium c ori e a e o er o ma e arium

su a e.

eac experime e aci is ru i o e co ica as u i e p is .

ic are e ex s eps ee e o o ai so i samp es o eac sa

arium c ori e arium su a e
A cr s a isa io cr s a isa io

B cr s a isa io i ra io

C i ra io cr s a isa io

D i ra io i ra io

34 ic s a eme a ou roups i e Perio ic a e is correc

A e eme s i e Perio ic a e are o co oure .

B roups co ai o me a ic a o me a ic a oms.

C E eme s ecome more me a ic across e Perio ic a e rom e o ri .

D oms o e eme s i e same roup a e e same um er o a e ce e ec ro s.

35 i ium so ium po assium a ru i ium are e eme s i roup i e Perio ic a e.

ic o e o owi s ows e correc re s ow e roup or e me i poi a e si or
e our e eme s

me i poi e si

A ecreases i creases

B ecreases ecreases

C i creases i creases

D i creases ecreases

i u e
roc oric aci

a ueous arium roxi e
a ueous arium

roxi e

i u e
su uric aci
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36 e a s P a isp a e c emica e a iours as s ow e ow w e a e o e arious so u io s.

a ueous so u io me a P a e me a a e

ma esium i ra e o reac io o reac io

i c i ra e i c isp ace o reac io

iro ii i ra e iro isp ace o reac io

copper ii i ra e copper isp ace copper isp ace

ic o e o owi is e correc arra eme o me a s i or er o ecreasi reac i i

A ma esium P i c iro copper

B ma esium i c iro P copper

C P ma esium i c iro copper

D ma esium P i c iro copper

37 a cou ries a e a e measures o e sure a e amou o su ur i u ea e pe ro a iese
ue s are ep ow. ic o e o owi cou e e reaso or suc measures

A o cu ow e amou o ue use i e ic es.

B o re uce e aci i o e rai .

C o re uce e ree ouse e ec .

D o pro ec e o o e a er.

38 i ume is ma e rom cru e oi . is use .

A as a aircra ue

B or ma i po is es

C or ma i roa s

D i oi s o es

39 e a e s ows e o ser a io s ma e w e a or a ic compou u er oes cer ai processes.

process o ser a io

com us io w i e precipi a e pro uce i imewa er

romi a io re is row so u io eco ourises

ro e a io mar ari e is pro uce

ic omo o ous series oes compou e o o

A a co o s

B a a es

C a e es

D car ox ic aci s
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40 co o s a a e e mo ecu ar ormu ae x a respec i e . a are e

re a i e mo ecu ar masses o a

re a i e mo ecu ar mass o re a i e mo ecu ar mass o

A

B

C

D

END OF PAPER
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2 

Section A
swer all ues io s i e spaces pro i e .

1 i . . s ows e o a orces ac i orwar a ac war o a car a i ere imes X a Y
uri a our e . eac case e car is mo i orwar .

Fig. 1.1

(a) a e e ame o one o e orces a is ac i i e opposi e irec io o e mo io o e
car.

.. ...... ...

(b) a e w e er e spee o e car is c a i a ime X.

..

(c) a e w e er e spee o e car a ime Y is i creasi ecreasi or co s a .

..

2 i . . s ows a c i er i e wi air. is i e wi a ree mo i pis o .

Fig. 2.1

e area o e pis o is . m a e area o e oa is . m . a cu a e e mass o e oa
ee e o a a ce e pis o w e e pressure exer e e air is Pa.

mass .....

ime X

ime Y

c i er

oa
pis o

air

irec io o mo io
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3 

3 s u e s ow ea s a samp e o so i wax i a es u e. i . . s ows ow e empera ure o
e wax aries wi ime t.

Fig. 3.1

(a) a e e me i poi o wax.

e i poi .....  

(b) erma e er passes i o e wax rou ou e experime .

(i) escri e w a e ec is e er as o e wax par ic es e wee t mi a t mi i
erms o mo io a spaci .

.. .. ... .

.. .. ... .

.. ...... .....

(ii) escri e w a e ec is e er as o e wax par ic es e wee mi a mi i
erms o mo io a arra eme .

.. .. ... .

.. .. ... .

.. ...... .....

(c) e wax expa s as e empera ure rises. expa s more e wee t mi a mi a
e wee t a mi . Exp ai w .

... .. ...

... .. ...

... .. ...

.. ...... ...
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4 i . . s ows ow e spee o wo cars c a e as e mo e rom res a o a s rai roa .

car A car B
ime s spee m s ime s spee m s

. .
. .
. .
. .
. .
. .

Fig. 4.1

(a) P o a raw e spee ime rap s i i . . or o cars A a B. a e our rap s
c ear .

Fig. 4.2

pee m s

ime s
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5 

(b) e e o . s ca cu a e e is a ce e wee e wo cars.

is a ce ..... m

(c) e mass o e car B is ca cu a e e e orce ac i o i .

e orce .....

5 s u e wa e o i e e si o a u ow i ui usi a o e a o ai e e
measureme s as s ow i i . . .

a cu a e e e si o e u ow i ui i e a e e si o coco u oi is . cm .

Fig. 5.1

e si ..... cm
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6 

6 iro oc as mass o o Ear .

e oc is e epor e o Kr p o a p a e wi a ra i a io a ie s re twice a o Ear .
i e a e ra i a io a ie s re o Ear is s a e a or ca cu a e e mass a

wei o e iro oc o Kr p o .

ass o oc .....  

wei o oc .....  

7 a s use ec o oca io o e ermi e eir surrou i s i e ar . e se ou a pu se o
u rasou w ic wi e re ec e w e i i s a o ec . e is e or e ec o o is pu se a
are a e o e uce e is a ce o e o ec rom w ere e are oca e .

i . . s ows a a i a ca e. e s ou a pu se o u rasou o owar s e ac o e
ca e.

Fig. 7.1

(a) a cu a e e wa e e o e u rasou pu se i e u rasou ra e s a m s.

wa e e ..... m

(b) e pu se a e a se s ou is re ec e ac s a er e pu se was se ou . a cu a e
e is a ce rom e a o e ac o e ca e.

ac o
e ca e
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is a ce ..... m
8 i . . s ows e pa o a i ra passi rou a rec a u ar oc .

Fig. 8.1

(a) a cu a e e re rac i e i ex o e rec a u ar oc .

re rac i e i ex .....

(b) a cu a e e cri ica a e o e rec a u ar oc .

cri ica a e .....  

(c) Exp ai w e i ra oes o exi e rec a u ar oc a Y.

... .. ...

.. ...... ...

Y

rec a u ar oc
39q

q q

39q
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8 

9 (a) e is e ow s ows ree compo e s o e e ec roma e ic spec rum.

infra-red               gamma rays               visible light

rra e e compo e s i or er o increasing wa e e .

.. ...........

(b) a e i es are use i e ra smissio o some e e isio si a s.

i . . s ows a sa e i e a o e e e e isio s a io w ere a e e isio si a is e era e .
e sa e i e is or i i a a is a ce o m rom e e e isio s a io .

Fig. 9.1

(i) a e w ic compo e o e e ec roma e ic spec rum is use o ra smi e e e isio
si a o e sa e i e.

.. ...... .....

(ii) i e a e compo e i b(i) ra e s a a spee o . x m s ca cu a e e ime e
e e isio s a io a es o se a si a o e sa e i e.

ime ..... s
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10 i . . s ows e circui ia ram o a me a i ame amp w ic is co ec e o a power supp .
e e ec romo i e orce e.m. . pro uce e power supp ca e arie .

(a) a e w a is mea e ec romo i e orce e.m. . .

... .. ...

.. ...... ..

(b) e space e ow redraw and add appropria e circui s m o s o e circui ia ram i
i . . o s ow e posi io s o

(i) a amme er a measures e curre i e circui a

(ii) a o me er a measures e o a e across e amp.

Fig. 10.1
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11 i . . s ows a ri i wire ei e e wee e po es o a s ape ma e . e e swi c
is c ose ere is a upwar orce o e wire as i ica e .

Fig. 11.1 

(a) i . . raw a arrow i e ri i wire o s ow e irec io o co e io a curre .

(b) i . . a e e or po e o e s ape ma e .

(c) a e one c a e a ca e ma e o e se up o cause a ow war orce o e wire.

... .. ...

.. ...........

(d) Exp ai w e ma e is ma e o s ee i s ea o iro i e a o e se up is o e use as par
o a a mo or w ic ca opera e co i uous .

... .. ...

.. ...... ..
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12 i . . s ows a ma ua car par arrier.

Fig. 12.1

e wei o e arrier eam is a ac s a . m o e ri o e pi o . a cu a e e
e sio ee e i e rope i or er o eep e eam ori o a .

e sio .....

eam
rope

e sio
i rope

pi o
wei
o

. m . m . m

me a
ri i
rou
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Section B
swer a two ues io s rom is sec io i e spaces pro i e .

13 (a) i . . s ows e s ruc ure o a e ec ric air r er wi a p as ic case. mai co sis s
o a a a wo ea i coi s o same power ra i . e ma u ac urer c aims a i is ou e
i su a e .

Fig. 13.1 

e air r er as ree se i s a ca e co ro e swi c es a . i . .
s ows e o a power co sume a eac se i .

Setting Function Power / 
o a o

o a ea i power

o u ea i power

Fig. 13.2 

(i) a e e swi c or swi c es a s ou e c ose or e air r er o opera e a e power
o

. . ...

. . . ...

(ii) u es w e ear wire is o re uire or is air r er.

.. .. ... .

.. .. ... .

.. ...... .....
  

ea i coi s

p as ic case

a

o
air

a mo or
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(iii) a cu a e e curre owi i e air r er w e i is opera i a u ea i power.

curre

(iv) u es a sui a e use ra i or e air r er.

use ra i ...

(b) o er air r er is esi e wi a i ere arra eme o e wo ea i coi s as s ow i
i . . .

Fig. 13.3 

a e one wa i w ic suc a arra eme wi o e as a a a eous as a i i . . .

... .. ...

.. ...... ...
  

p as ic case

ea i coi s
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(c) i . . s ows a circui wi a amp a resis or co ec e i para e o eac o er.

Fig. 13.4 

(i) a cu a e e amou o c ar e a passes rou e resis or i mi u e.

c ar e ...

(ii) e i pu e er o e amp is . ow o as e amp ee opera i

opera io ime ...

A

B

.
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14 pe u um co sis s o a pe u um o a ac e o a i rea as s ow i i . . .

Fig. 14.1

e e rea is er ica e me a sp ere is a O. e me a sp ere is mo e rom O o X a
e i posi io X a ori o a orce F.

(a) raw a ree o ia ram o s ow e orces ac i o e me a sp ere w e i is a X.

(b) e pe u um o is ow re ease so a e pe u um is ree o swi . Exp ai w e
pe u um o e i s o mo e a w i co i ues o mo e pas O.

... .. ...

... .. ...

... .. ...

.. ..... ...

pe u um o

i rea

. cm
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(c) e mass o e pe u um o is . e e o is mo e rom O o X i is raise
rou a er ica ei o . cm. e ra i a io a ie s re is .

(i) a cu a e e wor o e o raise e sp ere.

wor o e ...

(ii) a cu a e e maximum spee o e sp ere a er i as ee re ease assumi air
resis a ce is e i i e.

maximum spee ...

(iii) s u e e ermi es e ime a e or o e comp e e swi o e pe u um. e uses wo
me o s.

e irs me o s e measures e ime or o e comp e e swi .
e seco me o s e measures e ime or comp e e swi s a i i es e o a

ime .

Exp ai w e seco me o i es a more accura e resu a e irs me o .

.. .. ... .

.. .. ... .

.. ...... .....
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15 (a) i . . s ows e oi er o a coa ire power s a io . o ases rise a erma e er rom
e o ases ea s e co wa er i si e e me a pipes ormi s eam.

Fig. 15.1

(i) Exp ai i erms o par ic e mo eme a e si c a e w e o ases rise.

.. .. ... .

.. .. ... .

.. ...... .....

(ii) si i eas a ou par ic es exp ai ow e er passes rou e me a pipes
co uc io .

.. .. ... .

.. .. ... .

.. ...... .....

(iii) u es w a mi appe i co wa er is pipe i rom e op o e me a pipes i s ea
o e o om.
i e a reaso or our a swer.

.. .. ... .

.. .. ... .

.. ...... .....
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(b) i . . s ows a e ec ros a ic precipi a or a pre e s us a as rom emer i rom e
c im e .

Fig. 15.2 

(i escri e w a appe s o e us a as par ic es i e o as a er e pass rou
e i e wires wi e a i e c ar es.

.. .. ... .

.. .. ... .

.. ...... .....

(ii) Pro i e a exp a a io or our a swer i (b)(i).

.. .. ... .

.. .. ... .

.. ...... .....

(iii) u es a reaso w i is impor a or e power s a io o pre e us a as rom
emer i rom eir c im e s.

.. .. ... .

.. .. ... .

.. ...... .....

End of paper--

o ases
us a as

p a e wi
posi i e
c ar e

i e wires wi
e a i e c ar e

o ases
us a as

i e wires wi
e a i e
c ar e

p a e wi
posi i e c ar e
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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

ec io
a ir resis a ce ir ric io ra e ric io a o e

o c a i
c ecreasi

ass . m x Pa
.

a
i e e er wi cause e wax par ic es o i ra e more wi i creasi spee a ou

i s ixe posi io s
e spaci e wee e wax par ic es wi i crease s i .

ii e e er wi cause e wax par ic es o rea eir orces o a rac io o s
e wee par ic es.
. ome par ic e are a e o s i e pas eac o er.
. e wax par ic es wi c a e rom ixe arra eme o ra om arra eme .

c s e orces o a rac io e wee i ui par ic es are wea er a e orces o
a rac io e wee so i par ic es e more e er e ic as er mo i i ui par ic es
wi mo e ur er apar rom eac o er compare o e so i par ic es. e ce i
expa s more e wee mi a e wee mi .

a

Pe a ise max m or rap ex e sio e o mi missi a a e

m or
eac
rap

is a ce e wee e cars
x x x x x

m

ime

spee

ar

ar A

Answers Marks 
awarded

ec io
ir resis a ce ir ric io ra e ric io a o
o c a i
ecreasi

ass . m x Pa
.

e e er wi cause e wax par ic es o i ra e more wiw i creasi spspspspspspee a ou
i s ixe posi io s

e spaci e wee e wax par ic es wi i crease s i .
e e er wi cause eeeeeeeeeeeeeeeeeee wax paaaaaaaaaaaaaaaaarrrrrrrrrrrrrrrrrrr icicicccicicccccccicicicicicic eeeeeeeeeeeeeeeeeesssss o reaaaaaaaaaaaaaaaaaaaa eir ooooooooooooooooooorcrcrcrcrcrccrcrcrcrrcrcrcrcrcrcrrcesesesesesesesesesesesesesesesessessesseseses ooooooooooooooooooo a rac io o s

e wee par ic es.
. ome par ic e ara e a e o s i e pas eeacac oo eer.r
. e wax par ic es wi c a e rom ixe aarrrraa eeememe o ra om arra eme .
s e orces o a rac io e wee ii uuii pparar iicc eses aarere wea er a e orces o

a rac io e wee so i par ic es ee momom rere ee eerr e ic as er mo i i ui par ic es
wi mo e ur er aparar rromom eeac oo eeerr cocompare o e so i par ic es. e ce i
expa s more ee wew ee mimi aa ee wew e mi .

m or
eac
rap

spee

ar

ar A
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Qn Answers Marks 
awarded

c

20.2
30

060

sm

onAccelerati

 

�
 

e orce x .

ass o coco u oi . . .
ass o e u ow i ui . .

o ume o u ow i ui o ume o coco u oi
ass e si . .
cm

e si o u ow i ui ass o ume
. cm

ass
ei x x

a =
330
5000

= 0.066

t
dv 2

 w ere is a ce e wee a a ac o ca e

= × /2
x mar i wor i s re ec e correc re a io s ip e wee is a ce
m

a
r
i

0

0

39
2

1.51

 c
n
1

 c
51.1
1

04.41 c 041.5c  3 1.51
c .

.

1 51

39q

2q 2q
39q

ș

o ume o u ow i ui o ume o coco u oi
ass e si . .
cm

e si o u ow i ui ass o ume
. cm

ass
ei x x

=
330
5000

= 0.066

t
dv 2

 w ere is a ce e wee a a ac o ca e

= × /2
x mar i wor i s re ec ee ccoro rerecc ree aa ioio ss iipp e wee is a ce
m

rr
i

00

0

3399
22

11.5.511

 c
n
1

1 39q

2q 2q
39q

ș
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Qn Answers Marks 
awarded

a amma ra s isi e i i ra re

i microwa e
ii x

m m s x m or correc re a io s ip e wee s
i ore pre ixes

. s

a e wor o e e source i ri i a u i c ar e cou om arou a comp e e
circui .

a
series
co ec io
wi poer
supp

a
para e
co ec io
wi amp

a

c .

.

ei er
o e

ee re ai s ma e ism is a perma e ma e w i e iro is o .

ic oc wise mome s c oc wise mome s
. . . app ies pri . o mome

. correc is a ce

co ec i
wi poe
supp

a
pap ra e
cco ec i
wi am
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Qn Answers Marks 
awarded

ec io
ai

aii e air r er as a p as ic case w ic is a i su a or so a curre ea a e rom
e wires wi o e co uc e ou war s ou e i su a io s

aiii P
.

ai o mar s or o u i s
i o e ea i coi is au e w o e r er ca o wor
e power o e o air ca o e c a e

ei er
o e

c
o mar s or o u i s

si E P E P
s o mar s or o u i s

a

Pe a ise max m i a orces
oes o ouc ree o missi a e

i a
orces
e era
irec io
correc wi
correc a e

mar i
orces are
correc
mar i

o orce
is correc

a ree orces are a a ce a e me a sp ere oes o mo e. e is
remo e a resu a orce ue o wei o me a sp ere a e sio i rea
ac s o e me a sp ere causi e me a sp ere o mo e.

a PE is co er e o i e ic e er a e me a sp ere co i ue o mo e
pass ue o i er ia ac uire possessio o KE. o o i e mar s i ca i a e
o a e escrip io s o e er c a es wi ou i i KE o mo io

ci or o e ai i PE m
200 310
1000 100

co er mass a ei correc

. i c u e correc u i
cii PE a KE a

. .
.
0.6 0.775 m/s s a so accep . m s mi us mar or

wro or missi u i

ciii e mai source o error is e reac io ime o e s u e .
a i a era e o comp e e swi s e error is i i e e wee sprea o er

e swi s. o o awar mar s i s u e s us me io as o ai i more

orce F

e sio i rea

wei o me a sp ere

c
o mar s or o u i s

si E P E P
s o mar s or o u i s

a

Pe a ise max m i a orces
oes o ouc ree o missi a e

i a
oooooorces
e era
irec io
correc w
correc a

mar
orces ar
correc
mar i

o o
is correc

a ree orceses are aaa aa cece aa e me a sp ere oes o mo e. e is
remo e a resu aa oorccee ueue o wei o me a sp ere a e sio i rea
ac s o e meme aaa spsp eerere cacaususi e me a sp ere o mo e.

a PE iss ccoo eerr e o i e ic e er a e me a sp ere co i ue o mo e
pass ue o i erererererererererereeererrrrrrr iiiiiiiiiiiiiiiia ac uire possessio o KE. o o i e mar s i ca i a e
o a e escrip io s o e er c a es wi ou i i KE o mo io

i or o e ai i PE m

orcccccccccccccccceeeeeeeeeeeeeeeee FFFFFFFFFFFFFFF

e sio i rea

wewwwwwwwwwwwwwwww i o me a sp ere
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Qn Answers Marks 
awarded

accura e imi wi ou exp ai i w .

ai e par ic es i o ases ecomes ur er apar a surrou co air.
e o ases e ce ecomes ess e se a rises.

aii e par ic es i e me a pipe ai s i e ic e er rom e e er e ic as par ic es
a i ra e more i orous .

e co i e wi e ei ori me a par ic es a passes i e ic e er o em.
aiii e co wa er w e ea e ecomes s eam w ic is ess e se. e s eam rises

up e me a pipes.
e co wa er is pipe i rom e op i wi ow a ai s e risi s eam a

ea ra s er o ou si e e oi er wi e i e icie oc e isrup e .

co wa er is pipe i rom e o om wa er is ea e ecome ess e se a
rises up e pipe crea i a co ec io curre w ic ra s er ea awa rom e
oi er.
co wa er is pipe i rom e op i wi oes a ai s e a ura co ec io

curre ea i o i e icie oc e isrup e ea ra s er

i e par ic es wi e a rac e o e posi i e c ar e p a es
ii e us a as par ic es wi ai e ec ro s rom e i e wires a ecome

e a i e c ar e .
s opposi e c ar es a rac e par ic es wi e a rac e o e p a es wi posi i e

c ar e.
iii o pre e air po u io a or e e iro me e c

a reaso s per ai i o ama e o e iro me
E

awarded
accura e imi wi ou exp ai i w .

e par ic es i o ases ecomes ur er apar a surrou co air.
e o ases e ce ecomes ess e se a rises.
e par ic es i e me a pipe ai s i e ic e er rom e e er eeeeee icicicicicic asasasasasas parrrrrr iiiiiicccccc ese

a i ra e more i orous .
e co i e wi e ei ori me a par ic es a passes i eeeeeeeeeeeeeee icicccicicic eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeerrrrrr oooo eeeeeem.m.m.m.m.m.

i e co wa er w e ea e ecomes s eam w ic is ess eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sesesessesssesesesesesesesesessesesesesessssesseeesseeseseesssseeeeessseseeeesssseeeeeesseeseeeeeeeeeeeseeeseeeeeseeeeseeeeeeeeseseeseeeeeeeeesssssssss ...................... ee sssssssssssssssssss eammmmmmmmmmmmmmmm ririrririrrrirriririrrririr seseseseseseseseseseseseseseseseseessssssssss
up e me a pipes.

e co wa er is pipe i rom e op i wi owowowowowowowowowowowoowowowowowowowoww aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaiiiiiiiiiiiiiiiiiii ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrisisisissisisissisisisisisisisissisisisisisissisisiissisisisisiisisisiiiiiisisisisisiiiissssssssissssssssssssssssssssssssssssssssssiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii sssssssss eaeeeeeaeaeaeaeaeaeaeaeaeaeaeeeaeaeeeeee mmmmmmmmmmmmmmm aaaaaaaaaaaaaaaa
ea ra s er o ou si e e oi er wi e i eeeeeeeeeeeeeeeeeeee icie ocococococococococococococcoccccc e iiiiiiiiiiiiiiiiiiiiiiiiiiiiiisrsrsrsrssrsrssrsrsssrsrrsrsrssrsssrrrsrsssrsssrsrsrsrsrsrsrsssrsrsrsrsrrrrsrsrssrsssrsrrrrsrssrsrssrssrsrrrrssrsrrsrssssrsrssrssrsrssssrrsrrsrsssrsrsrrssrrsssrrrssssssrrrrrrrsssrrrrssrssrsrrsrsrsrssssrrrsrrrrrrrrsssrrrrssrrupupupupuuupupuuuuuuuuupupupupuupuu eeeeeeeee .

co wa er is pipe i rom e o om wa er is ea e ecome esssssss eeeeee se a
rises up e pipe crea i a co ec io curre w ic ra s erere ea awa rom e
oi er.
co wa er is pipe i rom e op i wi ooeses a aaii ss ee aa uura co ec io

curre ea i oo i e icie oc e iisrupup ee eeaa rara ss eerr

e par ic es wi e a rac e o e popoosisi ii ee cc arar ee p a es
e us a as par ic es wi ai ee eecc roro s rromom e i e wires a ecome

e aa i e c ar e .
s opppppppppppppppppppppopopopoppppppppppppppp sisisissisisisisisisisisisissssisissss e c aaaaaaaaaaaaaaaaaaaarrrrrrrrrrrrrrrr eseeeeeeeeeeee a rararararaararararararararararaaarararr cccccccccccccccccc ee paparr icc eess wiw e a rac e o e p a es wi posi i e

c ar e.
i o pre e air po u io aa oorr ee e iro me e c

a reaso s pperr aaaii ii o amamaa e o e iro me
E
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ame ass ex o

ua i eco ar c oo

E o ear Exami a io

eco ar ree Express

SCIENCE (PHYSICS) 5076/01
Paper u ip e oice 12 Oct 2018

Papers 1: 1 hour
i io a a eria s u ip e oice swer

ee

READ THESE INSTRUCTIONS FIRST

ri e i so pe ci .
o o use s ap es paper c ips i i ers ue or correc io ui .
ri e our ame c ass a i ex um er o e swer ee i e spaces pro i e

u ess is as ee o e or ou.

ere are twenty ues io s o is paper. swer all ues io s. or eac ues io ere
are our possi e a swers A B C a D.

oose e one ou co si er correc a recor our c oice i soft pencil o e separa e
swer ee .

Read the instructions on the Answer Sheet very carefully.

swers o Paper a Paper mus e a e i separa e .
Eac correc a swer wi score o e mar . mar wi o e e uc e or a wro a swer.
ou are a ise o spe o more a 30 minutes o Paper 1.
ou ma procee o a swer Paper as soo as ou a e comp e e Paper .

rou wor i s ou e o e i is oo e .
e use o a appro e scie i ic ca cu a or is expec e w ere appropria e.

is ocume co sis s o 6 pri e pa es.
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1 e ia ram s ows a er ier sca e p ace a ai s a ru er.

a is e er ier rea i

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

2 sea ree e appe s i e a . exp a a io o e sea ree e co ai s o i e
s a eme s.

e si o e air ecreases
ess e se air rises
e air a o e e a is ea e a expa

a mass warms up as er a e sea i e a
oo er air rom e sea mo es i o orm sea ree e

a is e correc or er o ese s a eme s

A
B 
C 
D 

3 a is e ame o e proper o a o a resis s a c a e i i s s a e o res or
mo io

A ass
B pee
C e si
D cce era io

4 por a e e era or ca supp o e ec rica e er i ours. a is
e a era e power ou pu o e e era or

A B C D
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P 
Q

A            B             C           D

5 e spee ime rap or a c c is is s ow e ow.

e mass o e c c is wi e i e is .

a is e resu a orce o e c c is wi i e

A B C D

6 u i orm p a is a a ce a e ce re a pi o . o p ace oc P o e p a
as s ow i e ia ram e ow. oc is ma e o e same ma eria as P u is
sma er i o ume.

ere s ou o p ace oc o eep e p a i e ui i rium

7 sma a e wei i s a s o our e s eac a i a area o co ac o
. m . a is e pressure o e a e o e oor

A Pa B Pa C Pa D Pa

332



8 o ac e is i e wi ea er a ow . ow is e ur ou a e c es area
o ir s.

ic o e o owi es exp ai ow e ac e eeps e user warm i wi er

A o is s i a is a poor a sor er o co .
B ea er is a poor co uc or o ea .
C ow is er i e a s ops co ec io curre rom e i se up.
D ea er a ow is a e o rap air a air is a poor co uc or o ea .

9 ic orm o e er a mo ecu es a e is re a e o empera ure

A uc ear e er
B i e ic e er
C po e ia e er
D erma e er

10 o e ass are poure o o a s ic o e mou e i o ass a . e ass coo s o
i s ree i poi a e i s o so i i .

s e ass so i i ies i s empera ure

A ecreases a e er is os rom e ass.
B remai s e same a e er is os rom e ass.
C ecreases a o e er is os rom e ass.
D remai s e same a o e er is os rom e ass.
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11 o rew a pe e i o e po a crea e a ripp e as s ow e ow.

wo seco s ree comp e e wa es are pro uce o e sur ace o e wa er. e
is a ce e wee ree cres s is . cm.

a is e spee o e wa e

A . cm s B . cm s C . cm s D . cm s

12 ic o e o owi s a eme s a ou ra s erse wa es is rue

A ra s erse wa es ra e s a e spee o . x m s i acuum.
B ra s erse wa es are wa es a ra e s para e o e irec io o i s i ra io .
C ra s erse wa es re uire a me ium o ra e .
D ra s erse wa es ca e re ec e or re rac e .

13 ra o i ra e s rom acuum i o ass.

a is e re rac i e i ex o e ass

A si a si d
B si c si b
C v1 v2

D v2 v1

acuum ass

a
b

c
d

spee v1

spee v2

. cm
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14 e ia ram s ows a pa ie a i is e es es e . c ar wi e ers o i is p ace
e i im a e sees e c ar re ec e i a p a e mirror.

ow ar awa rom e pa ie is e ima e o e c ar

A m B m C m D m

15 ic ia ram correc s ows e e ec ric ie pa er e wee wo iso a e poi
c ar es

m m

mirror
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16 wire as a resis a ce o . seco wire ma e o e same ma eria as a
e e a a e cross sec io a area.

a is e resis a ce o e seco wire

A . B . C D

17 a er is co ec e across a para e arra eme o wo resis ors.

a is e rea i o e amme er

A . B . C . D .

18 compass is p ace a X esi e a e ec roma e as s ow i e ia ram e ow.

ic o e rawi s s ows e correc irec io o e compass ee e

X

C

B
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19 com i e u io isua u i o a spea er a a e e isio is co ro e o e swi c .
e u i co ai s a . spea er a a e e isio .
o e wee e e e isio use . o e ec rica e er .

ow muc e ec rica e er is use e u io isua u i i a o e wee

A . B . C . D

20 e ia ram e ow s ows a upwar s orce ac i o a curre carr i wire i a
ma e ic ie . a is e irec io o e ma e ic ie

A o e e
B o e ri
C ow war
D ou o e paper

----- End of Paper ----- 
Efforts Today Rewards Tomorrow

upwar orce

curre carr i wire
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eco ar our Express i e orma ca emic ourse
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E
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E
E
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Paper

a i a es a swer o e ues io Paper.
o i io a a eria s are re uire .

5076/02

14 September 2018 

1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST 

ri e our c ass i ex um er a ame o a e wor a ou a i .
ri e i ar ue or ac pe o o si es o e paper.
ou ma use a so pe ci or a ia rams or rap s.
o o use s ap es paper c ips i i ers ue or correc io ui .

Section A  (45 marks)
swer all ues io s.

Section B  (20 marks)
swer any two ues io s.

a i a es are remi e a all ua i a i e a swers s ou i c u e appropria e u i s.
a i a es are a ise o s ow a eir wor i i a c ear a or er ma er as more

mar s are awar e or sou use o P sics a or correc a swers.

e e o e exami a io as e a wor secure o e er.
e um er o mar s is i e i rac e s a e e o eac ues io or par ues io .
e o a um er o mar s or is paper is .

For Examiner’s Use
Section A

Section B

Total / 65

is paper co sis s o 15 pri e pa es.
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Section A: [45 marks]
swer all e ues io s i e spaces pro i e .

1 i . . s ows e ia ram o a spea er.

Fig. 1.1

(a) ou is ei pro uce a ca e ear e er o e i e room. escri e
ow e sou rom e ou spea er reac es a par s o e room.

.

.

.

(b) e owes re ue c a a uma wi orma eari ca ear is a
e i es re ue c is .

(i) Exp ai w a is mea frequency is 20 kHz.

...

...

(ii). i e a e spee o sou i air is m s ca cu a e e longest 
wa e e o sou a a uma ca ear.

wa e e .. . m
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2 spor s car ra e s a m s or . mi u es.
e acce era es u i orm o a spee o m s i . mi u e.
ra e s a a u i orm spee o m s or a ur er . mi u es e ore ece era i
o u i orm o res i . mi u es.

(a) P o a rap o i . o s ow ow e spee o e spor s car aries wi ime.

Fig. 2.1

(b) a cu a e e acce era io o e spor s car rom . o . mi u e.

acce era io .. m s
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(c) a cu a e e resu a orce ee e o resu i is acce era io .

orce .

3 ea er ca o cm o i ui .
e i is comp e e i e wi me a o e si . cm e o a wei is

. .
a e e ra i a io a ie s re as .

(a) a cu a e e mass o e i e ea er.

mass

(b) a cu a e e mass o me a o i e ea er. a e c ear e ormu a use .

mass ..
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4 e ia ram e ow s ows a compu er mo i or res i o a u i orm a e op AB o
wei a is i e o e wa a A. e compu er mo i or as a wei o

ac i rou a poi . m rom A. e a e op is suppor e a er ica
orce F ac i a B o eep i ori o a . e e o e a e op is . m.

Fig. 4.1

(a) the diagram raw a arrow o represe e weight o e tabletop. a e i
.

(b) a cu a e e o a mome s ue o e wei o e compu er mo i or a e
a e op.

o a mome m

(c) e ce mea s o e pri cip e o mome s ca cu a e e er ica orce F
app ie a B a is re uire o eep e a e op ori o a .

er ica orce

A

wa

B

. m

a e op

. m

compu er
mo i or
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5 i . . s ows a o ec A o mass . res i o op o a smoo p a w ic
is . me res o .

Fig. 5.1

e o ec A is re ease i s i es ow e smoo p a a s ops a er ra e i
a is a ce d a o e rou rou .

(a) si e Pri cip e o o ser a io o E er ca cu a e e spee o o ec A a
e o om e o e p a .

spee .. m s

(b) e ric io a o e rou rou is . ca cu a e e is a ce d.

is a ce d . m

resd

. m

. m

A

smoo p a

rou rou
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6 ra io e ra ia io a microwa e are i ere pes o ra ia io i e
e ec roma e ic spec rum.

(a) a e o e use o u ra io e ra ia io a o microwa e.

(i) ra io e ra ia io

.

(ii) icrowa e

.

(b) a e o e proper a o pes o ra ia io a e i commo a o e proper
a ma es em i ere .

ommo proper

............

............

i ere proper

............

............

7 i . . s ows a compu er c ip i e wi a ea si wi ac me a i s.

Fig. 7.1

e mai u c io o e ea si is o eep e compu er c ip coo .

(a) Exp ai a two ea ures o e ea si a a ow erma e er o e
ra s erre easi awa rom e c ip.

............

............

.

.

ea si

compu er c ip

ac me a i s
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(b) escri e w a appe s o e mo io o e mo ecu es a eir arra eme i
e ea si as i ai s ea .

............

............

.

.

8 i . . s ows a iro ro res i o wo rass s rips e wee e po es o a ma e .
e e swi c is c ose a curre passes rou e iro ro rom e wo rass

s rips co ec e o a power supp .

Fig. 8.1

(a) (i) raw a arrow o i ica e e irec io o curre i e iro ro .

(ii) a e e irec io i w ic e ro wou mo e.

.

.

(b) a e e e ec o e mo eme o e iro ro w e

(i) e resis a ce o e r eos a is i crease

.

.

(ii) e curre is re erse .

.

.
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9 i . . s ows ree resis ors X Y a Z co ec e i a circui . e curre owi
rou X is . a X as a resis a ce o . .

Fig. 9.1

(a) a cu a e e po e ia i ere ce across X.

po e ia i ere ce .

(b) e resis a ce o Z is . . a cu a e e curre owi rou Z.

curre .

(c) a cu a e e resis a ce o Y.

resis a ce
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Section B [20 marks]

swer a two ues io s i is sec io .
ri e our a swers i e spaces pro i e .

10 i . . s ows a a opera e rau ic press.

Fig. 10.1

orce is app ie ow war s a X as s ow . e pis o P mo es ow war s
a e A c oses a e B ope s a oi is orce rou o raise pis o Q i e s a e
c i er.

(a) e cross sec io a area o e pis o P is cm a e cross sec io a area
o pis o Q is cm . Pis o P exer s a ow war orce o o e oi .

(i) a cu a e e pressure i cm exer e pis o P o e oi .

pressure ..

(ii) a e e a ue o e pressure i e s a e c i er.

pressure ..

Q

BA

X

P
orce
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(iii) e ce ca cu a e e orce exer e e oi o pis o Q.

orce ..

(b) Pis o P mo es ow . cm.

(i) a cu a e e o ume o oi a mo es ou o e mas er c i er.

o ume ..

(ii) e ce ca cu a e e is a ce mo e pis o Q.

is a ce ..

(c) er X is pus e ow i is i e up a ai .
a e w a appe s o a e A a e B a pis o Q w e X is i e up.

............

............

.

(d) si i e ic eor o ma er exp ai w oi ra er a air is use i e
rau ic press.

............

............

.
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11 i . . s ows a o ec p ace i ro o a co er i e s. F1 a F2 are e
oca poi s o e e s.

Fig. 11.1

(a) raw e ra ia ram o i . o oca e e ima e o e o ec .

(b) a e wo c arac eris ics o e ima e orme .

............

............

(c) a e o e use o e a o e co er i e s w e e o ec is p ace as i e
ia ram.

............

(d) Exp ai e c a e i e ocuse ima e i a w e e op a o e e s is
oc e a piece o car oar .

............

............

.

o ec F2F1

e s
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(e) i . . s ows a rec a u ar ass oc PQRS wi a re rac i e i ex o . .
i ra is i ci e o e si e PS o e ass oc as s ow .

Fig. 11.2

(i) a cu a e e cri ica a e o e ass oc .

cri ica a e ..

(ii) o i ue e pa o e i ra i i . . a si e PQ a exp ai e
pa ou a e raw .

........................

.................

...
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12 i . . s ows e e ec rica wiri i a a e amp.

Fig. 12.1

(a) e amp is mar e .

(i) a cu a e e resis a ce o e amp.

resis a ce ..

(ii) e amp is swi c e o or ours ai . a cu a e e cos o usi e
amp or a i e a e e ec rica co sump io ra e is . per .

cos ..

(b) Exp ai w wire A ra er a wire B is co ec e o e i e ermi a i e
p u .

..........

.............
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(c) a e w ic wire carries o curre w e e a e amp is wor i orma .

..........

.............

(d) i . s ows a circui rea er a is co ec e o e a e amp.

Fig. 12.2 

ire A i e a e amp ecomes oose a ouc es e me a case. e is
e ec rica au occurs exp ai ow e circui rea er i i . swi c es o
e mai curre .

........................

. ...................

..

..

..

End of Paper

curre rom
mai supp

curre o a e
amp ia wire
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ar i c eme E

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 e i ra i spea er pus es a pu s e surrou i air par ic es
causi i o i ra e i e same irec io as e wa e mo io .

x is irs a er o air wi i ur pus es a pu s e ex a er o air
x is process co i ues.
x Pro uci a series o compressio a rare ac io i e air.

(b)(i) wa es are pro uce i seco .
(ii)

or o es wa e e use
ms

. m

2 (a)

m or eac co s a spee sec io o p o . m or co s a acce era io
m or o u i orm ece era io

ime ura io is wro m or eac sec io .

Section B: [45]

1 (a) x e i ra i spea er pus es a pu s e surrou ii aiairr par ic es
causi i o i ra e i e same irec io as e wa e mo ioo .

x is irs a er o air wi i ur pus es a pu s e rreexx aa err oo air
x is process co i ues.
x Pro uci a series o compressio a rare ac ioo ii ee aair.

(b)(i) wa es are pro uce i seco .
(ii)

or o es wa e e use
ms

. m

2 (a)

355



(b)

c a i mi o s m
(c) orce .

3 (a) mass w . .
(b) mass e si x o ume

. x

.

4 (a) i e m so o w is er ica ow war arrow
ear or a e ce re o e a e op.

(b) m m
esu a mome x mo i or x a e op

x . m . m
m m
m

(c) um o i oc wise mome um o oc wise mome
x . m m

.
.

5 (a) KE m
. . .

. m s
(b) wor o e KE

.
. m

6 (a)(i) ra io e ra ia io is use i su e s s eri isa io o e uipme .
(ii) icrowa e is use or microwa e o e sa e i e commu ica io

(b) mass e si x o ume
. x

.

4 (a) i e m so o w is erer iicaca ooww waw r aarrrrow
ear or a ee ccee rree o ee aa ee oop.

(b) m m
esu a mome x mo i or x a e op

x . m . mm
mm m
mm

(c) um o i oc wise momeme uumm o oc wise mome
xx .. mm m

.
.

5 (a) KEKE mm
. . ..

. m s
(b) woworr oo ee KE

.
. m
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(b) ommo
e are a ra s erse wa es or
e ca ra e rou acuum. r e ra e a a spee o . x m s

i acuum

i ere ce
e a e i ere wa e e re ue c

accep a o er p ausi e a swers

7 (a) x ea si is ma e o me a w ic is a oo co uc or o erma e er
a ows erma e er o e co uc e uic awa rom e c ip. or

x e ea si me a i s are pai e ac w ic is a oo emi er
ra ia or o ea w ic a ow ea o e ra ia e more uic . or

x e me a i s a e a ar e com i e sur ace area a a ows ra ia
ea o e ra ia e more uic rou co ec io curre . (either two)

(b) s e empera ure rises e mo ecu es i e ea si i ra e more
ri orous .

e a era e spaci e wee e mo ecu es i creases.

8 (a)(i)

(ii)

urre i e ro rom e o ri

e ro mo es ou war

(b) i e ro mo es wi slower speed outward.

ii e ro mo es i the opposite direction o i s i i ia irec io i war s
in the same speed.

Must have both direction and speed to gain 1 mark

9 (a) . x
.

(b) . . a ow ec
. . or .

(c) .
. . .
. .

Section B

10 (a)(i) P orce area
cm

cm
(ii) cm
(iii) orce cm cm

(b) (i) o ume area x e
cm x cm
cm

a ows erma e er o e co uc e uic awa rom e c ip. or
x e ea si me a i s are pai e ac w ic is a oo emi er
ra ia or o ea w ic a ow ea o e ra ia e more uicccccc . orooooo

x e me a i s a e a ar e com i e sur ace area a aaaaaa owssssss rar ia
ea o e ra ia e more uic rou co ec io curreeeeee . (e(e(e(e(e(eiiititii her two)

(b) s e empera ure rises e mo ecu es i e ea sisisisisisi iiiiii rrrrrra e momomomomomorererererere
ri orous .

e a era e spaci e wee e mo ecu es i crcrcrcrcrcrrreaeaeaeaeaeaaaeaeaeaeeaeaeaaaaeaeaeaeaeaeaeaeaeaaeaeaaaeaaeaeaeaaaaaaaeaaaaaeaaaaaeaaaaaaaeaaaeaaeaeaaeaaeaaaeaaaaeaaaeeeaaeaaaaaaaaaaeeeeeeeeeeeeaaeaeee seseseseseseseseseseseseseseseeseseesesessesesesseseseseseeseseseseseseeseesseeesessseeesesesseeeseseeeesessseeeesessesssesssseeesseeeeeessssssss.s.s.ssssss.s.ss.ssss.s.ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss.........

8 (a)(i)

(ii)

urre i e ro rom e o ri

e ro mo es ou war

(b) i e ro mo es wi slower speed outwarrdd..

ii e ro mo es i the e oppoposisitte direcctitionon oo ii sss i i ia irec io i war s
in the same speed.

Must have both directit onon aandnd sspepeeded tto o gag in 1 mark

9 (a) . xx
.

(b) . .. aa owo ec
. .. ooro .

(c) .
.. . .
. .

Section B
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(ii) e o ume area
cm cm

. cm
(c) a e ope a oi ows rom e reser oir i o pis o P a e

c oses pis o remai s w ere i is.

missi wro e uc mar
(d) i ei a i ui as mo ecu es c ose pac e . s suc i is o

compressi e.
ir as mo ecu es w ic are ar apar . s suc i is compressi e.

11 (a)

eas i ra s comi rom e op o e o ec o e opposi e si e
o e s. i ra s mus i c u e arrow.
ma e raw correc wi ou arrow ea .

(b) ea i er e a e ar e a wo
missi wro e uc mar

(c) pro ec or
(d) e ima e ecomes immer ess ri .

i a e e s co ere ess i passes rou e remai i a o
e e s o orm e ima e.

(e)(i) si c
. si
c .

o ec F2F1

e s

image

missi wro e uc mar
(d) i ei a i ui as mo ecu es c ose pac e . s suc i iiss oo

compressi e.
ir as mo ecu es w ic are ar apar . s suc i is compreesssi ee.

11 (a)

eas i ra s ccomomii rromom ee opo o e o ec o e opposi e si e
o e s. i ra s muuss ii cc u ee aarrow.
ma ee rrawaw correcec wiwi ou arrow ea .

(b) eeaa i eer e aa ee arar ee a wo
mmisissisi wwroro ee ucu mar

(c) prproo ecc oorr
(d) ee imi aa ee ecomes immer ess ri .

ii aa e e s co ere ess i passes rou e remai i a o
ee ee s o orm e ima e.

(e)(i) si c
. si

o ec F2FF1

e se s
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(ii)

orrec ra irec io
orrec a e i e
issi arrows i correc arrows mi us mar

Exp ai
i e i ci e a e a si e P rea er a e cri ica a e w i e
oi rom e ser me ium o a ess e se me ium o a er a
e ec io occurs a si e P .

or
rawi

12 (a)
(i) 

P

.

.

OR
P

(ii) E P
. x
.

os . x .
.

(b) is is ecause wire as a switch co ec e o i .
o w e e swi c is ope e app ia ce wi e disconnected from 

the high voltage live wire. us pre e i e possi i i o e ec ric
s oc o e user.

(c) ire

orrec ra irec io
orrec a e i e
issi arrows i correc arrows mi us mar

Exp ai
i e i ci e a e a si e P rea er aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccrrrirririririrrirrriiiiiriiiiiiriririiiiririrriiiriiririiiiiriririrririririrrrrirriirrrirrrrrrirrirrrirririirirrrrrrrrrrririrrirriiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicccccacacacacacaccccccccccccccccccccccccccacacccacacaccccccccccccccccccccccccccccccccccccccccccccccc aaaaaa e w iiiiii eeeeee
oi rom e ser me ium o a ess e seseseseseeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee iuiuiiuiuiuiuiuiuiuiuiuiuiuuiuiuiiuuiuuiuiuiuiiuiiiuiuuuiiuiuiiuuiuiiiuuuiuiiuiuuiuiuuiuiuiiiuiuiuiiiiuiuiiuuiuiuuiuiuuuuuuiiuuuuiuuuuuiuuuuuiuuuuuuiuuuiiiuummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ooooooooooooooooooooooooo aaaaaaaaaaaaaaa eeeeeerrrrrr aaaaaa
e ec io occurs a si e P .

12 (a)
(i) 

P

.

.

OR
P

(ii) EE PP
.. xx
..

os . x .
.

(b) i i i i h i
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(d) e e au occurs ar e curre ows i o e circui rea er
e e ec roma e is ma e ise s ro e ou o a rac e iro ar.
e copper ar is pu e awa rom e co ac e spri .
e co ac is ro e .

(d) e e au occurs ar e curre ows i o e cirrrrrrcucucucucucuiiiiii reeereaaaaaa erereeee
e e ec roma e is ma e ise s ro e ou oooooo aaaaaa rrrrrracacacacacac e irrrrrroooooo arararararar.
e copper ar is pu e awa rom e co ac eeeeee sssssprprpppp i .
e co ac is ro e .
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