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Example Candidate Responses: Paper 3

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Physics (0625), and to
show how different levels of candidates’ performance (middle and low) relate to the subject’s curriculum and
assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, followed by examiner comments on how the answer could have been improved. In this
way it is possible for you to understand what candidates have done to gain their marks and what they will
have to do to improve their marks. At the end there is a list of common mistakes candidates made in their
answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available to download from Teacher
Support. These files are:

Question Paper 3, June 2016

Question paper 0625_s16_qp_31.pdf
Mark scheme 0625 _s16_ms_31.pdf

Question Paper 4, June 2016

Question paper 0625_s16_qp_41.pdf
Mark scheme 0625 s16_ms_41.pdf

Question Paper 6, June 2016

Question paper 0625_s16_qp_61.pdf
Mark scheme 0625 s16_ms_61.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 3

How to use this booklet

Example Candidate Response — middle Examiner comments
1 Fig. 1.1 shows part of the speed-time graphs for a cyclist and for & runner.
N ; B AR, T T T G(aminer \
| |eyclist | | annotations: Each

response is annotated
with clear explanation
of where and why
L] : marks were awarded or
' omitted. In this way it is
possible for you to
understand what
candidates have done
to gain their marks.

QWE

i

mis

Answers by real candidates in exam \

. 0 . cyclist is gaining speed but does
conditions. These show you the types of not give details of the motion of the
answers for each level. runner. A mark is scored for

identifying correctly the faster
(8) Compare the md  DISCUSS and analyse the answers with . speed of the cyclist.
answer. your learners in the classroom to |
X o Mark rded f =1 outof3
At improve their sKkills. ark awarded for (2) oute

o J

How the candidate could have improved the answer

(a) To achieve full marks candidate should have Examiner comments This explains how the candidate

could have improved the answer. This helps you to
interpret the standard of Cambridge exams and helps
your learners to refine exam technique.

(c) The candidate should have calculated the are
81m having to gain full marks.

Common mistakes candidates made in this question

(b) A common misconception was that the cycli Common mistakes a list of common mistakes
candidates made in their answers for each question.
(c) Acommonincorrect value was 108m. Candi

the maximum speed by the total time. They didn

Cambridge IGCSE Physics (0625) 5



Example Candidate Responses: Paper 3

Assessment at a glance

All candidates take must enter for three papers.

Core candidates take: Extended candidates take:

Paper 1 45 minutes Paper 2 45 minutes
Multiple Choice 30% Multiple Choice 30%
40 marks 40 marks

40 four-choice multiple-choice questions 40 four-choice multiple-choice questions
Questions will be based on the Core subject Questions will be based on the Extended
content subject content (Core and Supplement)
Assessing grades C-G Assessing grades A*-G

Externally assessed Externally assessed

Paper 3 1 hour 15 minutes Paper 4 1 hour 15 minutes
Theory 50% Theory 50%
80 marks 80 marks

Short-answer and structured questions Short-answer and structured questions
Questions will be based on the Core subject Questions will be based on the Extended
content subject content (Core and Supplement)
Assessing grades C-G Assessing grades A*-G

Externally assessed Externally assessed

All candidates take

either:

Paper 5 1 hour 15 minutes Paper 6 1 hour
Practical Test 20% Alternative to Practical 20%
40 marks 40 marks

Questions will be based on the experimental Questions will be based on the experimental
skills in Section 4 skills in Section 4

Assessing grades A*-G Assessing grades A*-G

Externally assessed Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 3

Paper 3 — Theory (Core)

Question 1

Example Candidate Response — middle

Examiner comments

1  Fig. 1.1 shows part of the speed-time graphs for a cyclist and for a runner.

10 : T
cycliét H |
speed 8 7 [ i ;
m/s ]
6 _runner
‘. // I \\ il

5 I
0 2 4 6 8 10 12
time t/s
Fig. 1.1
(a) Compare the motion of the cyclist and the runner during the first 6 seconds. Explain your
answer.
)\\"L Sc\ied Prieds | @ {02 319\ \Lauins
L) \ A\ =X .
Ml & 0 ad (VS ls w\ale
C"IC\_Q( e il Dﬁ A \\-“/» G ol OJ- .
¢ oY
2 o, 3]

(b) Describe the motion of the cyclist between time t= 6.0s and time t= 12.0s.
W Condrent. @)
(c) Calculate the total distance travelled by the cyclist between =0 and t= 12.0s.
G ar
\/ + [ "e\ 219 <
-

LAl = SE
23

0y

distance travelled = g3 e m [4]

(d) After the first 6.0 seconds, the runner moves at constant speed for 4.0 seconds. He then
slows down uniformly and stops in a further 2.0 seconds.

On Fig. 1.1, complete the graph for the runner’s motion.

2]
[Total: 10]

o This response indicates that the
cyclist is gaining speed but does
not give details of the motion of the
runner. A mark is scored for
identifying correctly the faster
speed of the cyclist.

Mark awarded for (a) = 1 out of 3

9 Constant speed is the required
answer.

Mark awarded for (b) = 1 out of 1

e The graph gives an indication of
the areas of a triangle and a
rectangle. The candidate has
calculated the area of the triangle
incorrectly. The final mark is a
quality mark awarded to candidates
who obtain the value of 81m having
completed correctly all parts of the
calculation.

Mark awarded for (c) = 2 out of 4
0 The graph completed correctly.
Mark awarded for (d) = 2 out of 2

Total mark awarded = 6 out of 10

Cambridge IGCSE Physics (0625)




Example Candidate Responses: Paper 3

How the candidate could have improved the answer

(a) To achieve full marks candidate should have given details of the motion of the runner.

(c) The candidate should have calculated the area of the triangle correctly and reached the final value of
81m to gain full marks.

8 Cambridge IGCSE Physics (0625)



low

Example Candidate Response —

Example Candidate Responses: Paper 3

Examiner comments

1  Fig. 1.1 shows part of the speed-time graphs for a cyclist and for a runner.

10 B B ! T

FHTEEE e P Foyclist
{ Buay camEEn

speed 8
m/s

|

runner
|

10 12

time t/s
Fig. 1.1

(a) Compare the motion of the cyclist and the runner during the first 6 seconds. Explain your

me MZ@ &/mdfw»é MAﬁ(Q

A&. MKOWM%GQAM 18]

(b) Describe the motion of the cyclist between time t= 6.0s and time t= 12.0s.

(c) Calculate the total distance travelled by the cyclist between t= 0 and t= 12.0s.
9 Xy njo g

distance travelled = Y.o.& e m [4]

(d) After the first 6.0 seconds, the runner moves at constant speed for 4.0 seconds. He ithen
slows down uniformly and stops in a further 2.0 seconds.

On Fig. 1.1, complete the graph for the runner’s motion. LAQCW ) [2]

[Total: 10]

o Although the cyclist is moving
faster there is no indication that the
initial motion is acceleration. The
higher acceleration of the cyclist
has not been linked with the
steeper gradient shown on the
graph.

Mark awarded for (a) = 1 out of 3

9 The value of the cyclist's speed
is not required. The candidate
obtains the mark for "constant
speed".

Mark awarded for (b) = 1 out of 1

e The candidate has not taken
into account the acceleration takes
place during the first six seconds of
the journey.

Mark awarded for (c) = 1 out of 4

0 The question is about the
runner but the response given uses
the cyclist's graph. As an error has
been carried forward the second
mark has been awarded for the
correct interpretation of the
deceleration.

Mark awarded for (d) = 1 out of 2

Total mark awarded = 4 out of 10

Cambridge IGCSE Physics (0625) 9
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10

How the candidate could have improved the answer

(a) The candidate has given no indication that the initial motion is acceleration. The higher acceleration of
the cyclist should have been linked with the steeper gradient shown on the graph.

(c) The use of distance = speed x time does not take into account the acceleration taking place during the
first six seconds of the journey. Subtracting 27m would have given a correct response.

(d) The question is about the runner. To gain full credit the candidate needs to complete the runner’s motion
rather than the cyclist’s.

Common mistakes candidates made in this question

(b) A common misconception was that the cyclist had stopped moving.

(c) A common incorrect value was 108m. Candidates used the equation distance = speed x time, multiplying
the maximum speed by the total time. They did not account for the initial acceleration.

Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 3

Question 2

Example Candidate Response — middle Examiner comments

2 A boy steps off a high board into a swimming-pool.

Fig. 2.1 shows the forces acting on the boy at one point in his fall.

board

waN

: i
i [

- ‘ 540N

— swimming pool

- Fig.2.1
(@) The 540N force is caused by gravitational attraction.

State the cause of the 100N force.

> | Correct response.
QT (BSiskan Cf,0 el o P
(b) Calculate the mass of the boy. ) Mark awarded for (a) = 1 out of 1
M =
540 %10 =3¢
7 54, 9 6 Although the equation is not
mass of boy = ... kgl2l | stated, the calculation shows
(c) Calculate the resultant force on the boy. State its direction. correct use of the equation and a
correct value.
o JHETTIo0 =0T

160 -\0 54 | (3) Mark awarded for (b) = 2 out of 2

! —G}é"\ resultant force = ; O .. N

' direction = Do usarals e There is an appreciation that

(21 | the resultant force acts downwards
mota:5 | Ut the value of the force has been
calculated incorrectly.

Mark awarded for (c) = 1 out of 2

Total mark awarded = 4 out of 5

How the candidate could have improved the answer

(b) To improve the answer, the candidate should have stated the equation.

(c) The candidate should have stated the correct value for resultant force which was (540-100) = 440(N).

Cambridge IGCSE Physics (0625) 11
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Example Candidate Response — low

2 Aboy steps-off:a-high board.into. a.swimming pool. . )
Fig. 2.1 shows the forces acting on-the-boy at one point in his fall.

board

- swimming pool

Fig. 2.1
(a) The 540N force is caused by gravitational aftraction.

State the cause of the 100N force.

£...knecgy Lorce. @ SRR i1l
(b) Calculate the mass of the boy.
Stto— @2
a4 -
o

a

(c) Calculate the resultant force on.the-boy. State its direction.

resultant force = 64@ . i N

direction = OG wh e

[2]
[Total: 5]

mass of boy = Z[' 4 e kg-[2].

Examiner comments

o The candidate is not aware that
a frictional force, air resistance or
drag, acts against the boy.

Mark awarded for (a) = 0 out of 1

9 The candidate is aware that
there is a link between mass and
weight. However, this response
suggests that the boy has a lower
mass as he falls.

Mark awarded for (b) = 0 out of 2

e The value of the resultant force
is incorrectly calculated. It is not
appreciated that the forces act in
opposite directions. The direction,
in which the resultant force acts, is
correct.

Mark awarded for (c) = 1 out of 2

Total mark awarded =1 out of 5

How the candidate could have improved the answer

(a) The candidate should have indicated that a frictional force, air resistance or drag, acts against the boy.

(b) This response suggests that the boy has a lower mass as he falls. The correct response for resultant

force was (540-100) = 440(N)

Common mistakes candidates made in this question

A variety of responses in the range of 44 to 640 was seen. Candidates used the numbers provided in a

variety of ways to obtain incorrect values.

Cambridge IGCSE Physics (0625)
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Question 3

Example Candidate Response — middle Examiner comments

3  Fig. 3.1 shows a metal plate-warmer.

plate of
food metal

warming-tray

Fig. 3.1

The plate-warmer contains two small candle heaters. Plates of food are placed on top of the
warming-tray.

(a) (i) Statethe name.of'a process.by which the thermal energy from the candles passes to the
warming-tray.

C oA QA O~ o ' : L i o Correct response.
(i) State the name of the process by which thermal éh'ergy moves th-roughhthé warming-tray.
Convearvon ‘ . S [ 9 The response suggests
(b) The outside of the plate-warmer is shiny. ) ‘ confusion between convection and
' ' ' ' conduction.

Suggest how this helps the plate-warmer to stay hot.

TrSomdetitootesend peneni2. NSeu frem [11.0 Mark awarded for (a) = 1 out of 2
e 024~
(¢) The handles$ of the plate-warmer are made from metal.

e This is a vague response that is

Identify a problem with this, and suggest how the problem could be solved. . . .
vep ggesth P just repeating the question.

problém: CREAAL COnauners heay Nence dhe facdes uwil be Yeethol
FOC"NOY " L& U
action: ... [MAKE. Ane. Randieo o 0. 20manag.. Shal Mark awarded for (b) = 0 out of 1
. doeg pat AonAUDS  Cuo S - Of he ok, o 5

[Total: 5]
o Correct response

Mark awarded for (c) = 2 out of 2

Total mark awarded = 3 out of 5

How the candidate could have improved the answer

(a) (ii) The candidate should have stated the correct answer which was ‘conduction’.

(b) The candidate should have answered in terms of shiny surfaces being poor emitters of thermal radiation.

Cambridge IGCSE Physics (0625) 13
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| Example Candidate Response — low

3  Fig. 3.1 shows a metal plate-warmer.

plate of
food metal

warming-tray

Fig. 3.1

The plate-warmer contains two small candle heaters. Plates of food are placed on top of the ‘
warming-tray.

(a) (i) State the name of a process by which the thermal energy from the candles passes to the:
warming-tray.

ﬂnermlenef@o : - 1

(i) State the name of the process by which thermal ene'rgyvméves through the warming-tray.

o moves. the  Gmole. . X the Ly 9[1]

(b) The outside of the plate-warmer is shiny. *
Suggest how this helps the plate-warmer to stay hot.

0:\)9-\ ref\echon 9 1]

(c) The handles of the plate-warmer are made from metal. -

Identify a problem with this, and suggest how the problem cotild be solved.

problem: e band fe could... ke hm{edwda%&mtwmma

action: .ULS00G.... A me/Fw/f et Againgt \acork. 08 vse glows
2]

[Total: 5]

Examiner comments

o The response just repeats part
of the question.

e The process is not named.
Mark awarded for (a) = 0 out of 2

e “Reflection” is too vague to be
credited worthy.

Mark awarded for (b) = 0 out of 1
O The problem (hot handles) and
a suitable action (gloves) are
identified.

Mark awarded for (c) = 2 out of 2

Total mark awarded = 2 out of 5

How the candidate could have improved the answer

(a) (i) The response repeated part of the question. The name of the process by which thermal energy is

transferred was required.

(a) (ii) The name of the correct thermal process was required.

(b) To gain credit the candidate must have indicated that it was reflection of thermal radiation. ‘Reflection’ on

its own is too vague.

Common mistakes candidates made in this question

(a) Few candidates confused the terms conduction, convection and radiation.

(b) There were many responses given in terms of light rather than thermal energy being reflected.

Cambridge IGCSE Physics (0625)




Question 4

Example Candidate Response — middle

4  Fig. 4.1 is a simplified diagram of a gactharmal power station,

turblina genarator
& A
steam =5 N
L cooling
sleam tower

Fig. 4.1

Rovevonble [ 1 J— o

(b) Identify the useful energy transformation that takes place in the geothermal power station.
Tick ane box in each column,

input energy output energy
chemical chemical |:|
electrical |:| electrical P
gravitational I:I gravitational ' |:|
sound |:| sound I:'
thermal @ thermal |:|
(e) State two disadvantages of obtaining en from fossil fuels. @
b Uf#é-@’ﬁfoff b
o idbin von-mmealde. ©
B 2]
[Total: 5]

Example Candidate Responses: Paper 3

Examiner comments

o The response does not answer
the question. The correct answer is
‘hot rocks’.

Mark awarded for (a) = 0 out of 1

@ Correct response.

Mark awarded for (b) = 2 out of 2

e The first point is too vague. The
second point scores a mark for
non-renewable energy source.

Mark awarded for (c) = 1 out of 2

Total mark awarded = 3 out of 5

How the candidate could have improved the answer

(a) The candidate needed to identify what caused the water to become very hot.

(c) To obtain full marks the candidate must have identified atmospheric pollution or the pollution of air.

Cambridge IGCSE Physics (0625)
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| Example Candidate Response — low

4 Fig 4.1 1s a simplified diagram of a geothermal powsr station.

Fig. 4.

ol eledic  aneqy:

1

{a) Describe the energy resource labelled X in Fig. 4.1 o

(b) Identify the useful engrgy transformation th

Tick one-baox ineach-column,
input energy
e chemical
electrical E]
gravitational D
sound D
tharmal IZI

bop

1. . a}{

(c) State two l:iaadmf)'dagee of obtalning energy from fossil fuels.
&

at takes place in the geothermal power station,

output energy
chemical _, 9
slactrical |:|
gravitational D
sound L]
 thermél ]

"o b

Examiner comments

o The candidate does not
appreciate that water becomes hot
as a result of passing through hot
rocks.

Mark awarded for (a) = 0 out of 1

9 Only one of the boxes has been
ticked correctly. The output energy
is electrical.

e Input energy has been identified
correctly. The output energy is
electrical.

Mark awarded for (b) = 1 out of 2

e Noisy is a general term and
does not score a mark.

Mark awarded for (c) = 1 out of 2

Total mark awarded =2 out of 5

How the candidate could have

improved the answer

(a) The candidate needed to identify what causes the water to become very hot.

(b) The candidate should have ticked electrical for output energy.

(c) Noisy is a general term and did not gain credit. There is a range of specific disadvantages e.g. global
warming or non-renewable that could have been used to gain credit.

Common mistakes candidates

made in this question

(a) A variety of wrong responses was seen linked to renewable sources of energy, e.g. wave, tidal and

hydroelectric.

(b) A small number of candidates had reversed the input and output energies.

16  Cambridge IGCSE Physics (0625)




Question 5

Example Candidate Response — middle

5  Fig. 5.1 shows twé men repairing &weak rof using:a crawler-Goard:

Fig. 5.1

(a) Explainwhy use of the crawler-board-prevents the men from falling through the roof:

(b} The crawler-board'has.a weight of 400N, The total weight of the two men Is 1600N. The.area

of the crawler-board in contact with the roof is 0:Bm®,
Calculate the pressure.on the roof when the men are.on the crawler-board. Include the unit.

oo~ oo = [0
|20 &
pressure = %(é;ﬂ ......... ﬁﬁ'ﬁl
[Total: 7]

Example Candidate Responses: Paper 3

Examiner comments

o Large surface area is identified
but no indication of how this affects
the pressure exerted by the
workers.

Mark awarded for (a) = 1 out of 2

9 The calculation of the total force
is incorrect. P=F/A is not stated. An
error carried forward is allowed for
candidate's force divided by the
area. The value obtained for the
pressure is incorrect, but credit is
given for the nit that is stated
correctly.

Mark awarded for (b) = 2 out of 5

Total mark awarded = 3 out of 7

How the candidate could have improved the answer

(a) The candidate should have indicated how large surface are affects the pressure exerted by the workers.

(b) The candidate should have calculated the total force correctly by adding the forces. Pressure =

force/area should have been stated.

Cambridge IGCSE Physics (0625)
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| Example Candidate Response — low

5  Fig. 5.1 shows tvo-men repairing a-weak roof using a-crawler-board.

Fig. 5.1
(a) Explain why use of the cd'aMer-board;ra\renis the men from falling th the NZI.

......... To.. teue  fickha  beguSe  ff  fepg

(b) The crawler-board has & weight of 400 M. The total weight of the two men is 1800N, The area
of the crawler-board in contact with the roofis 0.8m2,

Caloulate the pressure on the roof. when the men are on the crawler-board, Include the unit.

S oty

[Total: 7]

DIESSUME = oo,

Examiner comments

o The response here indicates a
misconception that the crawler
board is for safety and to prevent
the workers from slipping.

Mark awarded for (a) = 0 out of 2

9 There is no indication that the
candidate is aware of the need to
use the equation P=F/A. The
numbers appear to have been
randomly applied to an equation.

Mark awarded for (b) = 0 out of 5

Total mark awarded = 0 out of 7

How the candidate could have improved the answer

(a) The candidate should have explained that the crawler has a large surface and prevents the roof from

collapsing by spreading the men’s weight.

(b) The candidate should have used the correct formula P=F/A . The numbers appear to have been

randomly applied to an equation.

Common mistakes candidates made in this question

(a) A common misconception was answers that suggested the crawler board is for safety and to prevent the

workers from slipping.

(b) Stating the equation incorrectly: pressure = force x area.

Cambridge IGCSE Physics (0625)
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Question 6

‘ Example Candidate Response — middle Examiner comments

6 Fig. 6.1 shows an experimant to obsarva the motion of smoke particles in air.

oke particl z
sm hp;r icles bright dot o
Fig. 6.1 Fig. 6.2
(a) (i) Fig.&.2 shows the view through the microscope of one smoke particle, labelled P.

On Fig. 6.2, draw 3 lines to show the movement of this particle. o Correct response.

[2]
(i) Explain what causes the smoke particle to move. Mark awarded for (a) = 2 out of 2
______ 005 puticles.... wove | Gook Fveely ia woaerdr
Jpeide, basa.. ... L0 e @) k... 085,50 ... the question.

e wibgg 6 e S
ﬁem] Mark awarded for (b) = 0 out of 2

(b) The air containing the smoke particles becomes warmer.

Suggest how this changes the movement of the smoke particles.
Twa)mmwwkﬁmwerwegwewrf e Correct response.

Lomp_cnend... ... fOSECK. ... Mark awarded for (b) = 1 out of 1

Total mark awarded = 3 out of 5

How the candidate could have improved the answer

(a) (ii) The candidate must have referred to collisions of smoke particles with air molecules.

Cambridge IGCSE Physics (0625) 19
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20

| Example Candidate Response — low

6 Fig. 6.1 shows an experiment to observe the motion of smoke particies in air.

microscope
|ighl
bright dot

smoke particies
in air
Fig. 6.2

Fig. 6.1

(a) (i) Fig.6.2 shows the view through the microscope of one smoke particle, labelled P

On Fig. 6.2, draw 3 lines to show the movement of this particle.
[2]

(il} Explain what causes the smoke parficle to move.

Tege.. pectiche.s.....contein...onefBu. ...
ackees... Hlesn.... Q... xRN .. Baam.g,
i BNHY..... abﬁ@

e 12

(b) The air containing the smoke particles becomes warmer.
Suggest how this changes the movement of the smoke particles.
P B 2matlo KL .. LOCA CeSe. bec-eure. .. hate. .
Luir% M. perdcles.. .. 2hteih. heore.. cane'gl

e %ml 5]

Examiner comments

o There is no appreciation of
particles moving in straight lines
until deflected by collisions.

Mark awarded for (a) = 0 out of 2

9 The idea of collisions between
objects gains partial credit.

Mark awarded for (b) = 1 out of 2

e Increased movement is too
vague and does not indicate an
increase in speed or an increase in
collisions.

Mark awarded for (c) = 0 out of 1

Total mark awarded =1 out of 5

How the candidate could have improved the answer

(a) (i) The candidate must have clearly indicated the movement of one particle.

(a) (ii) For full credit the candidate must have stated that the collisions occurred between smoke particles

and air molecules.

(b) The candidate should have indicated that smoke particles would change directions or there would be an

increase in collisions.

Common mistakes candidates made in this question

(a) Candidates did not give a response in terms of the movement of a single particle.

Cambridge IGCSE Physics (0625)




Question 7

‘ Example Candidate Response — middle

7 Fig. 7.1 shows equipment used to demaonstrate thermal expansion.

painter i e | copper rod
roliar— 1 ]
T //ﬂned block
support——_| heat
Fig.T.1 o

(a) The copper rad is heated and expands. It turns the roller and moves the painter.

On Fig. 7.1, draw the new position of the pointer.
(1]

(b) Asthe rod is heated, some of its properties change.

Identify how each property changes. Place one tick in each row of the table.

¥ stays the
property of rod decreases increases T
volume "
mass i el
density el

R ] 9 [
(4] Su;gaetoﬂedimdvanmgammrm&?pamiun. ]7 J.a.lﬁef km r{)
7 ]| ﬂOJlﬂﬂQ,Lﬁ Q.| 3( ) dflé]'m
e [Total:

Example Candidate Responses: Paper 3

Examiner comments

o Candidate correctly identifies
that, as the rod expands, the
pointer rotates in an anti-clockwise
direction.

Mark awarded for (a) = 1 out of 1

e A correct response. The

increases and mass remains
constant density decreases.

Mark awarded for (b) = 3 out of 3

e A vague response that did not
address the question asked.

Mark awarded for (c) = 0 out of 1

Total mark awarded = 4 out of 5

candidate recognises that a volume

How the candidate could have improved the answer

(c) The candidate should have indicated that electrical cables would be lower to the ground.

Cambridge IGCSE Physics (0625)
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| Example Candidate Response — low

7

Fig. 7.1 shows equipment used to demonstrate thermal expansion.

pola=— . _ . copper rod
roller —-_____[j |
i T | _-fixed block
support = heat

Fig. 7.1 o

(a) The copper rod is heated and expands. It turns the roller and moves the pointer,

On Fig. 7.1, draw the new position of the pointer.
(1]

(b} As the rod is heated, some of its properties change.

Identity how each property changes. Place one tick in @ach row of the table.

] T
v | stays the
property of rod decreases | increases | e
e o= R : ik
B
mass | | 1 |
density | [ L- |

[3
(c) Suggest one disadvantage of tharmal expansion.

...'f_)ﬁmﬁ.a.r.__L'a%‘....._i'_‘r.-y_mag,._f_'.;r\g.nsu..t_a,n__,,.me.‘(:_q.l_i___.{r,e.,...m,l.%...,.,..n]
C‘\t}; m Core oud o T Place Thaks Jru.é:r{
Fl xenl ll"\b- e & Fin i;—\j.ﬁ-_bf 1J1|Iaflc e

[Total: 5]

Examiner comments

o The candidate realises that the
pointer moves but indicates the
wrong direction.

Mark awarded for (a) = 0 out of 1

9 The candidate correctly
identifies that volume increases and
mass stays the same. There is a
misconception that density is also
constant as the rod is heated.

Mark awarded for (b) = 2 out of 3

e An incorrect response that did
not address the question.

Mark awarded for (c) = 0 out of 1

Total mark awarded = 2 out of 5

How the candidate could have improved the answer

(a) The candidate should have indicated the correct direction which was ‘to the left’ or ‘anticlockwise’.

(b) The candidate needed to follow through the correct responses to identify that density would decrease.

(c) An example of a disadvantage of thermal expansion was required, e.g. buckling of railway lines.

Common mistakes candidates made in this question

(b) There were a range of misconceptions about mass, volume and density changing when a material is
heated.

(c) There were many vague responses in terms of buildings, bridges and railways that were not given credit.

22
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Question 8

‘ Example Candidate Response — middle

B A student directs a ray of light towards a plane miror, as-shown In Fig. 8.1,
plane

.
[
' mirror
:
;

ray of '
ligght E
X
Fig. 8.1
(a) (i} Mame the line labelied X. o .
_,L‘w&ﬁm?&%%w ............................ (1]

(i) When angla ais 45° angle bis also 45°. :
Angle a is changed 1o 20°,
What is the new value of angle b7 Tick one box. 9

EU“E 25"E|.45“D ES"D BO'“D -

(b) The student now makes the ray of light from Fig. 8.1 pass into a glass block, as shown in
Fig. 8.2, )

plane

mirror
P glass
A A A blo

I
I
]
W
]
v
¥
]
e

AT

ray of
light

Fig. 8.2
Complete the table, using the labels from Fig. 8.2. The first label is done for you.
description labal

an angle of incidence a

an angle of refraction 1 e
an internally reflacted angle )

a critical angle r

a refracted ray R

4

Example Candidate Responses: Paper 3

Examiner comments

o An incorrect response that did
not use Physics terminology.

9 The correct box is ticked.

Mark awarded for (a) = 1 out of 2

e Here the candidate correctly
identifies all items. Note that the

Mark awarded for (b) = 4 out of 4

final label could have been R or S.

Cambridge IGCSE Physics (0625)
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‘ Example Candidate Response — middle, continued

(e) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the
arrangement.

key:
J& F = principal focus

ey
o i

Fig. 8.3
On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of
the image. Use an arrow to represent the image. [3

[Total: 9]

Examiner comments

e A good ray diagram is drawn by
the candidate to gain two marks.
The image inverted but does not
meet the intersection of two rays.
The third mark is not awarded.

Mark awarded for (c) = 2 out of 3

Total mark awarded = 7 out of 9

How the candidate could have improved the answer

(a) (i) Candidate was required to use the correct terminology; the correct response was ‘normal’.

(c) The candidate should have shown that the image is inverted but does not meet the intersection of the

two rays.
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| Example Candidate Response — low Examiner comments

8 A siudent directs a ray of light towards a plane mirror, as shown in Fig. 8.1.

plane

i
1
! mirror
'
s ey rd

ray of
) light

| ———

_ o The candidate correctly
Fig. 8.1 identifies one of the angles shown
(@) () Name the line labelied X. but gives an incorrect response for

' the name of the line at right angles
é@%&;@%ﬁ&kﬁ.@%n"m to the mirror

{il) When angle ais 45° angle bis also 45°,
Angle a s changed to 20°. e The correct box is ticked.

Whats the new valus of angle b7 Tick one box. (2] Mark awarded for (a) = 2 out of 2

20° E'/as*’ (] e[ o[ ] o [] i | € Inthis question the candidate is

required to identify various labels
from a ray diagram. Only one is
correct; the critical angle f.

(B) The student now makes the ray of light from Flg. 8.1 paés into & glass block, as shown in

Fig. 8.2.
Mark awarded for (b) = 1 out of 4

S ——

Fig.8.2
Complete the table, using the labels from Fig. 8.2, The first label is done for you.

descripticn " Jabel

an angle of incidenca a e
an angle of refraction c
an internally reflectad angle e
a critical angle X Q
a refracted ray &
~J [4]
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\ Example Candidate Response — low, continued

(e) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the
arrangement.

ke
F = principal focus
O = object

Lt

i

Fig.8.3
On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of
the image. Use an arrow fo represent the image. [3]
[Total: 9]

Examiner comments

0 The candidate is aware that
rays need to pass through F but is
unable to complete the ray diagram
to obtain an inverted image.

Mark awarded for (c) = 0 out of 3

Total mark awarded = 2 out of 9

How the candidate could have improved the answer

(a) (i) The correct response was normal.

(b) Only one of the labels was correct: critical angle — f. The candidate needed to have a clear
understanding of the use of terms reflection and refraction to complete the table correctly.

(c) The candidate should have constructed the ray diagram correctly to obtain an inverted image.

Common mistakes candidates made in this question

(b) Less well prepared candidates gave a variety of labels when completing the table.

(c) A common misconception was the lack of refraction of a ray passing through the lens.
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Question 9

Example Candidate Response — middle Examiner comments

9  Fig. 9.1 represents the regions of the electromagnetic spectrum.

radio ' micro- | 'j’,f;lf.l"q =1 Vvisible : ultraviolet i gamma
waves [ waves ! g ¢ lght | waves | Xrays | rays
. P N " " '
ey gdeveniins o Correct response.
Fig. 9.1
(a) Complete Fig.9.1: 9 An incorrect response that did
(i) Add the label of the missing region. o (j | notaddress the question asked.
) Compita the label under the arow. (@) 1| Mark awarded for (a) = 1 out of 2

(b) (i) State two uses of X-rays.

B e icsecd b bl oweeer . eelle o o © candidate gives two correct
responses.

g ?yan:yfm",{’wﬁﬂﬂﬂy"umqim;ﬂﬁwg‘m{—‘e

2] .
0 A correct response in terms of
(i} Describe two safety precautions taken by people using X-rays. restricting exposure is given along
o i Al 00 o5 800 ot 80009, B | With @ VagUe response about
2, _f;ry.fc:__;:{;_s;b; _____ A _I.{.‘."_—;ﬂj.._{'.éamf'q.'l._Ae'ff:'f.,t?_/_é??.‘éki_'_ﬁ.;{f__..{_f_rs?#}_'_{_...._a____ protective clothing that is not given

2] | any credit.
o EEn T E e e The candidate has ticked the
Identify the correct statement. Tick one box. wrong box indicating that X-ray
E X-rays travel at a slower speed than light waves. travels faster than light waves.

t X-rays travel at the sama speed as light waves.

b Mark awarded for (b) = 3 out of 5
|: X-rays travel at a faster speed than light waves. e
)]

[Total: 7] Total mark awarded =4 out of 7

How the candidate could have improved the answer

(a) (ii) The candidate should have recognised that the electromagnetic spectrum showed increasing
frequency (decreasing wavelength) from left to right.

(b) (ii) A correct response in terms of restricting the user’s exposure to X-rays gains credit. A vague second
response about protective clothing did not gain any further credit. The candidate should have mentioned
wearing ‘lead apron’ or ‘standing behind a screen’ to gain full marks.

(b) (iii) The candidate should have indicated that X-rays travel at the same speed as light waves.
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| Example Candidate Response — low

9  Fig. 8.1 represents the regions of the electromagnetic spectrum.

Piglag

H W H
' wigible ! ultraviolet !
light + waves

\ }

micro-
Waves

radio
waves

beeins

X-rays :

| gamma
rays

-

increasing _gj?L

Fig. 9.1
(a) Complete Fig. 8.1:
(I} Add the label of the missing region.
(i)
(U]

Complete the label under the arrow. 9
State two uses of X-rays.
4 Tuﬁw;‘s.é,ﬂauﬂ'uclg&m‘; dechnes

(i) Describe two safety precautions taken by people using X-rays.

(iii) X-rays and light waves can both travel through a vacuum.
Identify the correct statement. Tick one box.

[ X-rays travel at a slower speed than light waves.
Ef’f}(—rays travel at the same speed as light waves. 6

X-rays travel at a faster speed than light waves.

i
[

[2

1. mgt\bm\e&

(2]

iy
[Total: 7]

Examiner comments

o An incorrect response repeating
information already included in the
electromagnetic spectrum.

6 The candidate has not
appreciated that all elements of the
electromagnetic spectrum travel at
the same speed.

Mark awarded for (a) = 0 out of 2

e Hospital use is too vague but
the candidate has indicated a
particular area that can be given
benefit of doubt.

e Vague responses such as
goggles and gloves do not gain
marks.

e A correct response identifying x-
ray travel at the same speed as
light waves.

Mark awarded for (b) = 2 out of 5

Total mark awarded = 2 out of 7
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How the candidate could have improved the answer
(a) (i) The candidate should have indicated the correct response which was ‘infra-red’.

(a) (ii) The candidate should have appreciated that all elements of the electromagnetic spectrum travel at the
same speed and gives an incorrect response.

(b) (i) Only one use was given. Hospital use was too vague to gain full marks; the candidate should have
clearly stated where or for what purpose in hospitals.

(b) (ii) Vague responses such as goggles and gloves do not gain any credit. Screening from X-rays and
limiting exposure would have gained full credit.

Common mistakes candidates made in this question

(a) (i) Incorrect responses included sound and ultra-sound.

(a) (ii) Wavelength and speed were common misconceptions.

(b) (i) Some very vague responses were seen, e.g. “use in pipes”.

(b) (ii) Goggles and gloves were common responses that did not gain any credit.

(b) (iii) There was a lack of appreciation that X-rays travelled at the same speed as light waves and
consequently the top and bottom statements received equal numbers of incorrect responses.
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Question 10

Example Candidate Response — middle Examiner comments

10 A student makes the circuit shown in Fig: 10.1 using a 12V battery.

Fig.10.1 o Correct response.
(a) Complete the sentences about the circult, Use words from the box.
. ﬁnedraslstur' lamp  light-dependent resistor parallel  serles  thermistor i e The candidate identifies X
(i) Components X and Y are cc din o D105 o ......... [ rather than .
(i), The componentY is & wnial k... [ 2205 X0 1 . i
_ . Mark awarded for (a) = 1 out of 2
(b} Fig. 10.2 shows how the resistance of ¥ varies with temperature. e
1604
140 \
120
resistance/R - | __\
100
=l
B0
40
20
““‘"'h-..___-
0 B |

0 5 10 15 20 25 80 35 40 45 50
temperature/°G

Fig.10.2

(i} Describe how the resistance of Y varies with
CThe Senser the ‘rme%g ....... Hha........
he gt Canss bonee
9 e A partially correct response is

TP f— e e given that gains 1 mark_

iy The tempefah.rre af‘r’ ig 10°C. The resistance:of X is 20Q.
Calculate. the combined resistance-of Y and X.

Jot 20 =16 | e A correct response. The
2@2 : candidate used the graph to
. _ o determine the value of the
rosistance.s ‘ﬁa ilD 0 a resistance of Y and then added the

_ : value of X to obtain the correct

- (i) Calaulaiz the curfant in the dirauit = value for the total resistance.

6 The candidate states correctly

w g O'Q; _ _ the V=IR equation to gain 1 mark. A
- A3l further calculation is then

[Total: 10] undertaken to determine the value

of R instead of using the R value

form part (b) (ii).

L= - (5
Lzl =Lz Mark awarded for (b) = 5 out of 8
[b54imori20 +us 436 # 6o tko b0 I

Total mark awarded = 6 out of 10
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How the candidate could have improved the answer

(a) (ii) The candidate needed to identify Y (thermistor) rather than X.

(b) (i) A partially correct response was given. The candidate should have the curve to explain the rate of
change.

(b) (iii) The candidate should have made use of the R value from part (b)(ii) rather than incorrectly
calculating the value of R.
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| Example Candidate Response — low

10 A student makes the circuit shown in Fig. 10.1 using a 12V battery.

12V

Fig. 10.1

{a_) Complete the sentences about the cireuit. Use words fram the box.

| fiedresistor lamp lightdependent resistor  parallol  seriss thermistor |

(i) Gomponents X and Y are connacted in .%&w‘&&{:ﬁ; ............................. 0 ......... [1]
(m The-cornpcnerﬂ‘(laa.....%.I'.-..'A‘i\.,..-msis.‘xtﬁ; .............. : [
. (B) Fig. 10.2 shows how the resistance of ¥ varies with temperature.
160 :
140 \
, 120
resistance/Q
.100
a0
m ] N
40 1 \
20
L-.---.---..L_'-‘_'-‘-—u_
0 5 100 15 20 25 30 35 40 45 50
temperature/°C
Fig. 10.2

(i) Describe how the resistance of ¥ varies with temperature,

................... 1]
(i} The temperature of Y is 10°C, The resistance-of X is 2042,
Calculate the oomhlmdfreshtance of Y and X.
= fﬁlx ?‘iﬂ—
= ZosLw Do SL=lba ) ,
- R (esiBtance = ot @80 a0
(il Calculate the éutrenl in the circuit.
Coccendn g o 1200SL - 23,24
_&f— - |7
current = 1?2?3*3). A [3]
[Total: 10]

Examiner comments

o The candidate is unclear about
series and parallel circuits.

9 The candidate identifies X
rather than Y.

Mark awarded for (a) = 0 out of 2

e A partially correct response is
given that gains 1 mark.

0 The candidate correctly uses
the graph to obtain a resistance
value for Y of 80 Q, obtaining 1
mark. The calculation is incorrect,
the candidate multiplies the rather
than adding them together.

6 The question requires the use
of V=IR. The candidate uses an

incorrect equation and therefore
reaches an incorrect value.

Mark awarded for (b) = 2 out of 8

Total mark awarded = 2 out of 10
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How the candidate could have improved the answer
(a) (i) The candidate did not understand the difference between a series and a parallel circuit.
(a) (ii) The candidate needed to identify Y (thermistor) rather than X.
(b) (i) The candidate should have linked the curve to explain the rate of change.

(b) (ii) To calculate the combined resistance, the candidate should have added two resistances to each other
rather than multiply them together.

(b) (iii) The candidate should have used the correct formula: V= IR. The equation was incorrectly stated and
an incorrect value was obtained.

Common mistakes candidates made in this question

(b) (ii) A common misconception was a value for the combined resistance of 30 ohm.

(b) (iii) There were the full range of incorrect variations of the V = IR equation.
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Question 11

‘ Example Candidate Response — middle

11 (a) Put a ring around the names of the metals which are attracted to magnets.
aluminium @@ marcury  magnesium @ fin o

(b) Fig. 11.1 and Fig. 11.2 show magnetic field patterns for bar magnets.
On each diagram, correctly label the poles. Write N or S,

Fig. 11.1
N ,_...--'"-'.'_"‘"--..‘
Fig. 11.2
{c) For each diagram In Fig. 11.3, describe the force acting, if any. Use the words atfraction,

rapifsion, or no force.

uncharged plastic strip

g \ 'N:i ' ‘\ ...... Mo g(@ﬁ

Fig. 11.3
18

Examiner comments

o Three metals ringed. Two are
correct and one (copper) is
incorrect.

Mark awarded for (a) = 1 out of 2

9 The candidate gives correct
responses but on the bottom
diagram includes a contradiction
with the magnet being labelled with
two north poles.

Mark awarded for (b) = 1 out of 2

€ correct responses.

Mark awarded for (c) = 3 out of 3

Total mark awarded = 5 out of 7
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How the candidate could have improved the answer

(a) The candidate should have ringed two correct answers and not three.

(b) The candidate should have labelled the magnet with one South and one North pole to gain full marks.
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| Example Candidate Response — low

11 (a) Put a ring around the names of the metals which are attracted to magnets.
aluminium @ magnesium @ fin o

{b) Fig. 11.1 and Fig. 11.2 show magnetic field patterns for bar magnets.

On each diagram, correctly label the pales. Write N or S.

o TR .

Fig. 11.1
B B ]
N WA )
(2
Fig. 11.2

{e) For each diagram in Fig. 11.3, describe the force acting, if any. Use the words attraction, -
repuision, or no force. )

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

-
s N N gl .. R {Kte s PR
uncharged plastic strip
| g - M \ -rQ‘EQ"CG: ....................
Fig. 11.3

]}

Examiner comments

o Two marks available for two
metals correctly identified. The
candidate has ringed four metals
two are correct and two are
incorrect. No credit is given.

Mark awarded for (a) = 0 out of 2
9 The candidate identifies the
poles correctly in the top diagram 1
mark. However on the figures 11.2
the poles are incorrectly marked.

Mark awarded for (b) = 1 out of 2

e The first answer is incorrect.

Mark awarded for (c) = 2 out of 3

Total mark awarded = 3 out of 7
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How the candidate could have improved the answer
(a) The candidate should have ringed two correct answers and not four.
(b) The candidate should have identified the poles correctly in the bottom diagram to gain full credit.

(c) To gain full marks the candidate should have stated ‘repulsion’ for the first answer.

Common mistakes candidates made in this question

(a) Many candidates put a ring around more than two metals. Copper was a frequent incorrect response.
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Question 12

‘ Example Candidate Response — middle

Examiner comments

12 Two radioactive sources are used by a teacher. One source emils only alpha particles and the
other source emits only beta particles.

(a) Suggest how the sources can be identified.
ey 3 e A o) bﬁb\mb\'\ E’K\;Lu\ (=N
‘ar\vuﬁ\p @mwab Lo b

‘State two ways in which gbamma rays are different from alpha particles.

2 Qamm % O e S 2 Y

{c) State an effect of ionising radiation.on living things.

;ni}.szu‘tsq.\:.}}axs._.f.b& ..... Colls..... Gﬂm:n- 0'“

(b) The teacher also has a source that emits gamma raysa. o

1. ﬁg%m hXe. lead Qﬁm\:ﬁ@a\v{_ radene G

o The candidate identifies the
differing penetrating properties of
alpha and beta particles but the
response is too vague to be given
any credit.

Mark awarded for (a) = 0 out of 2

9 The difference in the
penetrating properties gains 1 of
the two available marks.

Mark awarded for (b) = 1 out of 2

e Correct response is given.

Mark awarded for (c) = 1 out of 1

Total mark awarded = 2 out of 5

How the candidate could have improved the answer

(a) The candidate identifies the differing penetrating properties of alpha and beta particles but the response
is too vague to gain any credit. The candidate should have included the materials used for determining the

sources.

(b) The difference in the penetrating properties gains 1 of the two available marks. Other acceptable
responses that could have been given included speed of travel and levels of ionisation.
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| Example Candidate Response — low Examiner comments

12 Two radioactive sources aré used by a teacher. One source emits only alpha particles and the o The candidate responds by

other source emits only bala particles, o

{a) Suggesl how the sources can be identifled.

m Beucces.. ... be... mxlﬁnh%.gaﬁ .'3\-5 e'lt&km& ..........
Enche._ove 01:— Nacoar 2ok idenl Batan.... whacba
Sodtootitue.. SR . eaiTS Ak Lrlpha.. Ox
\De.s\m\. wﬂ%w b-#k tci&n.l‘:_%tmﬁ M.mr"f_. ..........
BT R = SO 11 SO 2

{b) The teacher also has a source that emits gamma rays.

repeating the question. No credit is
given.

Mark awarded for (a) = 0 out of 2

9 Both responses are the same
indicating that gamma rays do not
have a charge.

State two ways in which gamma rays are different from alpha particles.

zgamm Vgg‘.is’\rw.ufﬁ C}nm:\siehme E"Zsru

Mark awarded for (b) = 1 out of 2

|
e A vague response that is not
credit worthy.

{l::) State an effect of ionising radiation on Imng things.

Mark awarded for (c) = 0 out of 1

Total mark awarded =1 out of 5

How the candidate could have improved the answer

(@) The candidate should have identified a particular method such as ‘idea of paper between source and
detector’.

(b) Both responses are the same indicating that gamma rays do not have a charge. The candidate should
have given two ways in which gamma rays are different from alpha.

(c) ‘Damages cells’ or ‘tissues’ would have gained credit.
Common mistakes candidates made in this question

(a) Many candidates gained partial credit giving details about alpha being stopped by paper but did not
include the use of a detector to gain full credit.
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Example Candidate Responses: Paper 4

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Physics (0625), and to
show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, followed by examiner comments on how the answer could have been improved. In this
way it is possible for you to understand what candidates have done to gain their marks and what they will
have to do to improve their marks. At the end there is a list of common mistakes candidates made in their
answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available from the School Support
Hub. These files are:

Question Paper 31, June 2016

Question paper 0620_s16_qp_31.pdf
Mark scheme 0620_s16_ms_31.pdf

Question Paper 42, March 2016

Question paper 0620_m16_qp_42.pdf
Mark scheme 0620_m16_ms_42.pdf

Question Paper 61, June 2016

Question paper 0620_s16_qp_61.pdf
Mark scheme 0620_s16_ms_61.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 4

How to use this booklet

Example Candidate Response — middle Examiner comments
1 Fig. 1.1 shows part of the speed-time graphs for a cyclist and for & runner.
N ; B AR, T T T G(aminer \
| |eyclist | | annotations: Each

response is annotated
with clear explanation
of where and why
L] : marks were awarded or
' omitted. In this way it is
possible for you to
understand what
candidates have done
to gain their marks.

QWE

i

mis

Answers by real candidates in exam \

. 0 . cyclist is gaining speed but does
conditions. These show you the types of not give details of the motion of the
answers for each level. runner. A mark is scored for

identifying correctly the faster
(8) Compare the md  DISCUSS and analyse the answers with . speed of the cyclist.
answer. your learners in the classroom to |
X o Mark rded f =1 outof3
At improve their sKkills. ark awarded for (2) oute

o J

How the candidate could have improved the answer

(a) To achieve full marks candidate should have Examiner comments This explains how the candidate

could have improved the answer. This helps you to
interpret the standard of Cambridge exams and helps
your learners to refine exam technique.

(c) The candidate should have calculated the are
81m having to gain full marks.

Common mistakes candidates made in this question

(b) A common misconception was that the cycli Common mistakes a list of common mistakes
candidates made in their answers for each question.
(c) Acommonincorrect value was 108m. Candi

the maximum speed by the total time. They didn

Cambridge IGCSE Physics (0625) 5



Example Candidate Responses: Paper 4

Assessment at a glance

All candidates take must enter for three papers.

Core candidates take: Extended candidates take:

Paper 1 45 minutes Paper 2 45 minutes
Multiple Choice 30% Multiple Choice 30%
40 marks 40 marks

40 four-choice multiple-choice questions 40 four-choice multiple-choice questions
Questions will be based on the Core subject Questions will be based on the Extended
content subject content (Core and Supplement)
Assessing grades C-G Assessing grades A*-G

Externally assessed Externally assessed

Paper 3 1 hour 15 minutes Paper 4 1 hour 15 minutes
Theory 50% Theory 50%
80 marks 80 marks

Short-answer and structured questions Short-answer and structured questions
Questions will be based on the Core subject Questions will be based on the Extended
content subject content (Core and Supplement)
Assessing grades C-G Assessing grades A*-G

Externally assessed Externally assessed

All candidates take

either:

Paper 5 1 hour 15 minutes Paper 6 1 hour
Practical Test 20% Alternative to Practical 20%
40 marks 40 marks

Questions will be based on the experimental Questions will be based on the experimental
skills in Section 4 skills in Section 4

Assessing grades A*-G Assessing grades A*-G

Externally assessed Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 4

Paper 4 — Theory (Extended)

Question 1

Example Candidate Response — high Examiner comments

1  Adriving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

30
speed
m/s
20
10
1 o=
0 1 L]
0 1.0 2.0 3.0 4.0 5.0
s /s o The graph was read correctly
Fig. 1.1 and the correct speed stated.
(a) The order to stop is given at time t=0s.
(i) State the speed of the car at t= 0s. 9 The continuity of the initial
G e .o B Wl o i speed was wrongly attributed to the

hydraulic system of the car rather

iy than to the reaction time of the
Sk&mnhmw&mmd@dw&%ﬂe driver.

(b) Calculate

(i) Suggest why the car continues to travel at this speed for 0.9s.

Mark awarded for (a) = 1 out of 2

(i) the deceleration of the car between t= 0.9s and t = 4.0s,

Jeedpahor = Gudied - s 1E20p-12 . descddenboag gy e The formula was stated and the
& — %3 deceleration correctly calculated.
dej ('3'2«’ | j
o =

L e e
Jq deceleration = S8\ .wls™ 2] e e The distance required was
recognised as being given by the
area under the graph. The formula

(ii) the total distance travelled by the car from t = 0s.

d: A wdle i for the area of a trapezium was
Lo (-Mb)\,\, quoted, correct substitutions were
L : made and the answer calculated
- '\i Co"i +4) 1% correctly.
distance = ...l 3] o
bl Mark awarded for (b) = 5 out of 5
(c) Describe and explain a danger to-a-driver ofrnot wearing .a safety: belt during:a-sudden:stop.
By Aeaearenn . gyt
e Int bt B Ao L0 il Bt At hits.. o he.. | ©) The danger to the driver (hitting
bk ' , Wit the windscreen) was described, but
L5 S ’
...... b@z ,&ui— 9} bs.... sead . @J’*’— the suggestion that this was due to

..... jlma%emwx{} lee....is... uab weanies | o seat Gelt. | the driver being thrust forward,

, rather than continuing at the pre-
' braking speed of the car, was
[Total: 9] | wrong.

............................................................... .[2]

Mark awarded for (c) = 1 out of 2

Total mark awarded =7 out of 9

Cambridge IGCSE Physics (0625) 7



Example Candidate Responses: Paper 4

How the candidate could have improved the answer

(a) (ii) Reference should have been made to the reaction time of the driver rather than to a mechanical
feature of the braking system.

(c) An explanation in terms of the driver continuing to move forwards with the previous speed of the car was
needed to gain full credit.

8 Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 4

Example Candidate Response — middle Examiner comments

1 Adriving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

301 : , ‘
speed
m/s
10
I
1
HHH ?
o ! !
0 10 2.0 3.0 40 5.0
e @ The graph was read correctly
Fig. 1.1

and the correct speed was stated.
(a) The order to stop is given at time t=0s.

(i) State the speed of the car at t = 0s.

9 The answer given, suggesting
speed = ..... | Ehons o [ | that the car travelled for more than
(i) Suggest why the car continues to travel at this speed for 0.9s. 0.9 s and stopped accelerating,
N L0 cuddeg mm’ m Avanelled bore no relation to the required
»&’u edf response.
dw...mm.a..ﬁ..0.‘.ﬂ...gum:.% Y. k12 s Y. 11]
(b) Calculate OWW OJWS Mark awarded for (a) = 1 out of 2
wadxe&)t sy o e e Rkt L €) The formula was stated and the
%\Q e —%&\ = deceleration correctly calculated.
%X 06 -
A e _fsggf,s m‘l R @) The distance required was
4-0-9 J deceleration = M 2] | recognised as being given by the
(ii) the total distance travelled by the car from ¢ = Os. afia under th;a1gra;:;1h. Hr?wez)/egr"the
dletames = A umden SMPQA substitution of 1 rather than 0.9 in
the trapezium formula resulted in

. —\—;L(aer) h =

vaU+'-\) x18 aﬁ
4Ly =A Mark awarded for (b) = 3 out of 5
distance = 45m e [3]

(c) Describe and explain-a danger to a driver of not wearing a safety belt during-a sudden-stop. e The danger to the driver (hitting

The % the windscreen) was described
................. g Meld%s?med*heo\o\fue%\opdla conectly. The oxplanation. that the

the wrong numerical answer.

.. Jeon... dovuoaenol.:. Tr. 0. bedk. R uonrn. .. AOLRY ... | drivers body would lean forward,
... 120e.. & (?CDVQ\’\QQ.C‘, LN Q\Eoww\ae was vague and unacceptable.
R [21 | Mark awarded for (c) = 1 out of 2
[Total: 9]

Total mark awarded = 5 out of 9

How the candidate could have improved the answer

(a) (ii) The driver’s time to react should have been referred to.
(b) (ii) Correct numbers needed to be substituted into the correct formula that the candidate wrote down.

(c) The cause of the danger to the driver was also required.

Cambridge IGCSE Physics (0625) 9
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10

low

Example Candidate Response —

1 Adriving instructor gives a student a sudden order to stop the car in the shortest possible time.

Fig. 1.1 shows the speed-time graph of the motion of the car from the moment the order is given.

30

speed
m/s

20£
qf

0 1.0 20 30 40 5.0
time t/s

Fig. 1.1
(a) The order to stop is given at time t = 0s.

(i) State the speed of the car at t=0s.

12mls o i1

(i) Suggest why the car continues to travel at this speed for 0.9s.

The_cux Avasels ai the conshont speed . (2]

........... 1]

speed =

(b) Calculate

(i) the deceleration of the car between t=0.9s and t=4.0s,

decelerotion= (v-0) ¢ %20
-3
QY 1 20-0 =6-45
= 0.9-4 deceleration = —G-"(S-e 2
9-4.0 eceleration 2]
(ii) the total distance travelled by the car from t = (l)’ S.
() ’xo0.q = 1.2 .
®18x 3% - ss.g
6.2 4 55.8- detances . 12m 9 .......... 3]

e 420
(c) Describe and explain a danger to- a driver. of not weanng a safety belt during a sudden stop.

he cln\m May... mmvr h:msehf because he 15 hol

J
driver..may..
........ very. sapily and‘tm e tery.Ts b ek I

Pressed hardly so-the car hasto Shop immedrcuekj [Total: 9]

Examiner comments

o The graph was read correctly
and the correct speed stated.

9 The statement that the car
travels at constant speed,
suggested failure to grasp the
requirements of the question.

Mark awarded for (a) = 1 out of 2

e The formula quoted for
calculating the deceleration was
rewarded. The subsequent
substitution into the formula was
wrong.

0 The candidate’s work involved
the calculation of the area of two
rectangles rather than a rectangle
and a triangle. This produced a
wrong numerical answer. With no
statement that the area under the
graph was needed, no
compensation marks were possible.

Mark awarded for (b) = 1 out of 5

0 The danger to the driver was
described correctly. The
explanation failed to make any
reference to the driver continuing to
move forward with the speed of the
car.

Mark awarded for (c) = 1 out of 2

Total mark awarded = 3 out of 9

Cambridge IGCSE Physics (0625)
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How the candidate could have improved the answer

(a) (ii) A reason for the delay in applying the brakes was needed.
(b) (i) Correct numbers needed to be substituted into the formula that the candidate wrote down.

(b) (ii) Numbers obtained from the graph were written down, but it needed to be clear from these that the
area under the graph was being deduced.

(c) The cause of the danger to the driver was also required.

Common mistakes candidates made in this question

(a) (i) Failure to recognise the significance of the reaction time the driver was a common feature.

(b) (i) Many candidates failed to quote an acceptable formula. Others succeeded in this aspect, but then
substituted wrong data from the graph.

(b) (ii) The relevance of finding the area under the graph was usually known, but incorrect substitutions or
wrong arithmetic frequency followed.

(c) Having correctly describing the danger to the driver, many answers suggested that the driver experienced

a force from the seat causing forward motion, rather than continuing to move forwards with previous speed
of the car.

Cambridge IGCSE Physics (0625) 11
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12

Question 2

Example Candidate Response — high

2 Fig. 2.1 shows a hammer being used to drive a nail into a piece of wood.,

Fig. 2.4

The mass of the hammer head is 0.15kg.

The speed of the hammer head when it hits the nail is 8.0m/s.

The time for which the hammer head Is In contact with the nail is 0.0015s.
The hammer head steps after hilting the nail,

{a) Calculate the change in momenturn of the hammer haad.

e mientma #= VX

Bufs xOL
change in momentum = ., lleQM(So_[E]
(b) State the Impulse given 1o the nail. [.2 - s00 EOOKo.6ay0
. ‘TﬁM.Q- Ba.00!
= Moulls  FoveeX
Foree IMPUISE = oo Z.N = SO )

Tivne-
{e) Calculate the average force between the hammer and the nall.

Fp C'ﬂ% I u!__j'um 9

fruae. )
1,‘.‘3.55:‘—” average force = 8 o0 ” ‘ ..[2]
155
RS [Total; §]

(3]

Examiner comments

o The formula for momentum
change was correctly stated, as
were the numbers substituted and
the ensuing calculation.

Mark awarded for (a) = 2 out of 2

6 The candidate correctly stated
the impulse.

Mark awarded for (b) = 1 out of 1

e The formula written as force =
change in momentum / time was
correctly stated as were the
numbers substituted ensuring the
correct response.

Mark awarded for (c) = 2 out of 2

Total mark awarded = 5 out of 5

How the candidate could have improved the answer

Candidate was awarded full marks.

Cambridge IGCSE Physics (0625)




Example Candidate Response — middle

Example Candidate Responses: Paper 4

Examiner comments

2 Fig. 2.1 shows a hammer being used to drive & nail into a.piece of wood.

Fig. 2.1
The mass of the hammer head is 0.15kg.
The speed of the hammer head when it hits the nail is 8.0m/s.
The time for which the hammer head is in contact with the nail is 0.0015s.
The hammer head stops aftar hitting the nail.

(a) Calculate the change in momentum of the hammer head.

MotS % vd“d —_ MBS R vdoc'\_
osr 8 oS < p
2 ks wmfe 0 ko wmfs
\2-0 =12 \’- s

change in momentum = ..

[2]

12 ka wls @
J

(b) State the impulse given to the nail.

impulse = \2. /@ Ng 9

[1

(c) Calculate the average force between the hammier and the nail.

Avejo,a@_ 8’“«-9. = Z7FMaSS R S eed 1. = %6
’ Gime X {6o0N
= Z¥0 _-U-D * 3 “ -
©-0° (3 1
average force = 160 oN 9

[2]

[Total: 5]

o The formula for momentum
change was correctly stated, as
were the numbers substituted and
the ensuing calculation.

Mark awarded for (a) = 2 out of 2

9 The candidate correctly stated
the impulse as being equal to the
momentum change in (a), albeit
with the alternative acceptable unit.

Mark awarded for (b) = 1 out of 1

e In this calculation, the formula
2mv/t was used rather than the
correct mvit.

Mark awarded for (c) = 0 out of 2

Total mark awarded = 3 out of 5

How the candidate could have improved the answer

(c) The formula mv/t, written as symbols or words, should have been used. The candidate used 2 x mass x
speed / time. (Use of the word ‘speed’ rather than the correct word ‘velocity’ was condoned in this answer.)

Cambridge IGCSE Physics (0625) 13
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Example Candidate Response — low Examiner comments

2 Fig. 2.1 shows a hammer being used to drive a nail into-a piece of wood.

hammer héad °

Fig. 2.1

The mass of the hammer head is 0.15kg.
The speed of the hammer head when it hits the nail is 8.0m/s.
The time for which the hammer head is in contact with the nail is 0.0015s.

The hammer head stops after hitting the nail. 4 @ The correct numerical value
(a) Calculate the change in momentum of the hammer head. was Calc;)tljla]:(ed usling the |
. acceptable formula mass x velocity.
MWM:MWXV\&(OU,—Y». ept . locity
0 1S X %0 Omission of the unit resulted in a 1
j mark penalty.
= @
change in momentum = ok 22 . 21 | Mark awarded for (a) =1 outof 2

(b) State the impulse given to the nail.
e For no apparent reason, the

mpulse = .....0.1.00 13"1_"6 ] impulse was stated as 0.0018s.

" () Calculate the average force between the hammer and the nail. Mark awarded for (b) = 0 out of 1
Towe = Mo % gucleradion . :
: 0 The formula written as force =
mass X acceleration was rewarded.
9 2] No substitutions into this formula
" | followed.

average force =

[Total: 5]
Mark awarded for (c) = 1 out of 2

Total mark awarded =2 out of 5

How the candidate could have improved the answer

(a) For both marks the candidate was required to write the correct unit with the numerical value that was
calculated.

(b) The requirement was to recall that impulse = change of momentum and thus to repeat the answer to (a).

(c) The answer began correctly with F = mass x acceleration. No further work was shown. Data from the
question should then have been used to evaluate the acceleration.

Common mistakes candidates made in this question
(a) The common error was to quote a wrong unit, e.g. kg / ms instead of kg m/s, or to omit a unit.

(b) Errors were made by candidates who failed to recall that change of momentum, (the answer to (a)), is
equal to impulse.

(c) Failure to make progress after quoting F = ma or F = m(v — u)/t was a frequent mistake.

Cambridge IGCSE Physics (0625)




Question 3

Example Candidate Response — high

3 (a) (i) On Fig.3.1, draw a graph of extension against load for a spring which obeys Hooke’s law.
(1

extension

0 (1)

0 load

Fig. 3.1

(ii) State the word used to describe the energy stored in a spring that has been stretched or
compressed.

............ snm.me.».@..me,yﬂ_y...oz.m_s_m__mmax..mq,%

(b) Fig. 3.2 shows a model train, travelling at speed v, approaching a buffer.

model train

spring

Fig. 3.2

The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the energy stored in the spring is 0.48J.

Calculate the initial speed v of the train.

KE=%,‘mw1 = JTeatw
] vz 0.62ms
O.Hz::lix).éxv
\/1: O.?)X"‘
V= OGQ )"’(/( e [4]

[Total: 6]

Example Candidate Responses: Paper 4

Examiner comments

o The drawing showed a straight
line through the origin that became
a curve at its upper end. The end of
the straight line section was
labelled X with a further label Y on
the curve. With an appropriate key
for point X, e.g. limit of
proportionality, a mark would have
been possible.

9 The candidate wrote ‘strain
energy or elastic potential energy’.
Either of these alternatives is
acceptable.

Mark awarded for (a) = 1 out of 2

e For a successful calculation,
candidates needed to assume that
all the energy stored in the spring
transfers to the train as kinetic
energy. The candidate made this
assumption and successfully
carried out the calculation of the
speed of the train.

Mark awarded for (b) = 4 out of 4

Total mark awarded = 5 out of 6

How the candidate could have improved the answer

(a) (i) The candidate’s graph should have terminated at point X. Alternatively, the point X could have been
identified as the limit of proportionality, inferring that Hooke’s was applicable up to this point.

Cambridge IGCSE Physics (0625)
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Example Candidate Response — middle

3 (a) (i) OnFig.3.1, draw a graph of extension against load for a spring which obeys Hooke’s law.

0

extension /
/ ?
0
0 load
Fig. 3.1
(ii) State the word used to describe the energy stored in a spring that has been stretched or
compressed.
Static enefay Q....m

(b) Fig. 3.2 shows a model train, travelling at speed v, approaching a buffer.

model train

(= J= J= J= Jr
JEE—————

R——— o N Se— E—

Fig. 3.2

The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the energy stored in the spring is 0.48J.

Calculate the initial speed v of the train.

anCim: 20 Enatty  Stoxed Vo Sprin9o L@ T

potenbic! ene?9y: Winehc enedqy o.vb i
O‘H?L—|M\/Z o -ul !
Z

sl 2
Ve g et 3 (3
iL-XQ N : '\/E i
$ - ‘Jl i ATV
O 961 DX Lo =

[Total: 6]

Examiner comments

o The straight-line graph drawn
through the origin fulfilled the
requirement for the mark.

9 ‘Static’ energy was not an
acceptable statement of the type of
energy stored in a spring.

Mark awarded for (a) = 1 out of 2

e The 2 marks awarded were for
the use of 1/2mv2 and for equating
this to the energy stored in the
spring. An incorrect substitution of
the value of m meant that no further
marks could be allowed.

Mark awarded for (b) = 2 out of 4

Total mark awarded = 3 out of 6

How the candidate could have improved the answer

(a) (ii) The type of energy should have been identified as ‘strain’ or ‘elastic’ rather ‘static’.

(b) The correct formula was stated. The mass of the train should have been substituted for the mass in that

formula rather than the energy stored in the spring.

Cambridge IGCSE Physics (0625)
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Example Candidate Response — low Examiner comments

3 (a) (i) OnFig.3.1, draw a graph of extension against load for a spring which obeys Hooke's law.
1]

extension

o o A curved graph drawn from the
origin was unacceptable.

0 load

Fig. 3.1 .
. 9 The reference to elastic energy
(i) State the word used to describe the energy stored in a spring that has been stretched or g ained the mark.
compressed.

ElanHe oy 9-..-.--[11 Mark awarded for (a) = 1 out of 2

(b) Fig. 3.2 shows a model train, travelling at speed v, approaching a buffer.

model train

spring

Fig. 3.2

The train, of mass 2.5kg, is stopped by compressing a spring in the buffer. After the train has
stopped, the'energy stored in the spring is 0.48J.

Calct;Iate the initial speed v of the train. -

vt e 1/2mv2 was seen and rewarded
2 with a mark. No correct work
followed.

(7

o 1L 20y x ovuxl
2

g

i 0287 © - Mark awarded for (b) = 1 out 4

motai:6] | Total mark awarded = 2 out of 6

How the candidate could have improved the answer

(a) (i) The graph required was a straight line starting at the origin, not a curve.

(b) The candidate wrote down the correct formula for kinetic energy, but failed to equate this with the given
quantity of energy stored in the spring.

Common mistakes candidates made in this question

(a) (i) Failure to draw a straight line starting at the origin.
(a) (ii) Wrong identification of the type of energy stored in a spring.

(b) After a correct statement of the formula for kinetic energy, failing to equate this to the given quantity of
energy stored in the spring, or, having done this correctly, making mistakes with the ensuing calculation.

Cambridge IGCSE Physics (0625) 17
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Question 4

‘ Example Candidate Response — High

4 (a) The'source of solar.energy is the.Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

B'/coal » !

EI geothermal

E/hydroelectnc

D nuclear

lg/wind o - 2]

(b) Fig. 4.1 shows a solar water-heating panel on the roof of a house.

copper tubes
9 /pamted black

~ 1 -roof

Fig. 4.1

Cold water flows into the copper tubes, which are heated by solar radiation.. Hot water flows
out of the tubes and is stored in-a tank.

(i) Explain why the tubes are made of coppér and are painted black.

e b anenads. b&@w@« =W
geod. conductiicf hodk ﬁ&?ﬁ mmi
%bw b,aw Hack shjedpogpodabsitherd. o

(i) In5.0s,0.019kg of water flows through the tubes. The temperature of the water increases
from 20°C to 72°C. The specific heat capacity of water is 4200J/ (kg°C).

Calculate the thermal energy gained by the water in 5.0s.

PERY )

: = mCAT : T
wﬁ% - 0-049 % L(~'ZCIOXC‘?") 2& .
wﬂ‘ﬂ 279 -§x52 ‘
= 4\4q- 6T

thermal energy =
(iii) The efficiency of the solar panel is 70%. -

414963 @

Calculate the power of the solar radiation incident on the panel.

Foa). — 1496
leo. 2 ¥149+6,jo0 = V928
Jo
. power = ‘5<D28‘(/J‘ O 2]

[Total: 9]

12

Examiner comments

o The 3 correct boxes, coal,
hydroelectric and wind, were ticked.

Mark awarded for (a) = 2 out of 2

e A correct explanation for the
use of copper tubes was given.
The explanation for the tubes being
painted black required a reference
to their good absorption of radiation
or infra-red, not simply ‘heat’ as
suggested by the candidate.

e The thermal energy was
correctly calculated, correct
substitutions having been made
into the recalled formula.

O Having written an acceptable
definition of efficiency, the
candidate calculated the energy
incident on the panel in the stated
time rather than the power.

Mark warded for (b) = 5 out of 7

Total mark awarded =7 out of 9

How the candidate could have improved the answer

(b) (i) The second part required ‘tubes painted black because black is a good absorber of radiation’, not

simply ‘heat’.

(b) (iii) In order to calculate the power input, the thermal energy calculated in (b) (ii) needed to be divided by
5 before the subsequent calculation. The candidate’s answer was the energy input.
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‘ Example Candidate Response — middle

4 (a) The source of solar energy is the Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

I:] coal

D geothermal
i B hydroelectric

D nuclear

B wind o

(b) Fig. 4.1 shows a solar water-heating-panel on the roof of a house.

[2]

<3 ,w‘..i‘ = T W“ = .;_; /COpPer tubes,
i |~ painted black

“ | -roof

Fig. 4.1

Cold water flows into the copper tubes, which are heated by solar radiation. Hot water flows
out of the tubes and is stored in a tank.

(i) Explain why the tibes are made-of copper and are bainted, black.

(2}

(ii) In5.0s, 0.019kg of water flows through the tubes. The temperature of the water increases
from 20°C to 72°C. The specific heat capacity of water is 4200J/(kg°C).

Calculate the thermal energy gained by the water in 5.0s.
&
He me Ak

Bo0- ol g0 5 27 UL EXS5 2 6F4 €

thermal energy = 20:7" '1-'8 Jo 9 [3]

(iii) The efficiency of the solar panel is 70%.

Calculate the power of the solar radiation incident on the panel.

G144 6x100 _5q2Q
1x7Fo°

........ . 2]
[Total: 9]

power =

Example Candidate Responses: Paper 4

Examiner comments

o The hydroelectric and wind
boxes only were ticked, the
candidate presumably not realising
that coal is derived from wood, for
which the growth requires sunlight.

Mark awarded for (a) = 1 out of 2

9 The candidate wrote that
copper conducts heat, as do all
metals, rather than that copper is a
good conductor of heat.

No explanation as to why the tubes
are painted black was offered.

e The correct formula was used,
correct substitutions were made,
and the thermal energy correctly
calculated. This thermal energy
was then inexplicably multiplied by
the time of heating, resulting in the
loss of a mark.

O Having made correct
substitution into an energy formula
(not written down), the energy
incident on the panel was
calculated, rather than the power.

Mark awarded for (b) = 3 out of 7

Total mark awarded = 4 out of 9
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Example Candidate Responses: Paper 4

How the candidate could have improved the answer

(a) A tick was also required in the box for ‘coal’.
(b) (i) An explanation for the tubes being painted black was also required. None was offered.

(b) (ii) The candidate should not have multiplied the value of the energy that had been correctly calculated,
by the time of heating.

(b) (iii) In order to calculate the power input, the thermal energy calculated in (b) (ii) needed to be divided by
5 before the subsequent calculation. The candidate’s answer was the energy input.
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‘ Example Candidate Response — low

4 (a) The source of solar energy is the Sun.

Tick the box next to those resources for which the Sun is also the source of energy.

D coal
Q geothermal
D hydroelectric

nuclear o
D wind [2]

(b) Fig. 4.1 shows a solar water-heating panel on the roof of a house.

| _copper tubes,
.~ painted black

L —roof

Fig. 4.1

Cold water flows into the copper tubes, which are heated by solar radiation. Hot water flows
out of the tubes and is stored in a tank.

(ii) In5.0s, 0.019kg of water flows through the tubes. The temperature of the water increases
from 20°C to 72°C. The specific heat capacity of water is 4200J/(kg°C).

Calculate the thermal energy gained by the water in 5.0s.

)z mx20X ¢
§ = oom 52 4 720 0T/4g°C .

thermal energy = .. ﬁ[ {7% 20 7["8/ 79[3]

(iii) The efficiency-of the solar panel is 70%.

Calculate the power of the solar radiation incident on the panel.

X clon =70 i 2006727
‘;/4({.6

4]

power = wee[2]

290772 T

[Total: 9]

Example Candidate Responses: Paper 4

Examiner comments

had misread the question. The 2
boxes ticked were those not
associated with energy derived
from the Sun.

Mark awarded for (a) = 0 out of 2

e A correct explanation for the
use of copper tubes was given.
As with many answers to this

question about the reason for using

tubes painted black, the candidate

heat, not thermal energy or infra-
red, as required.

e The correct formula was used,
correct substitutions were made,
and the thermal energy correctly
calculated. This thermal energy
was then multiplied by the time of
heating, resulting in a mark
deduction.

O A formula defining energy was
not written down. The use of data
did not suggest that a correct
formula had been recalled.

Mark awarded for (b) = 3 out of 7

Total mark awarded = 4 out of 9

o It is possible that the candidate

referred to their good absorption of
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Example Candidate Responses: Paper 4

How the candidate could have improved the answer

(a) The candidate left unticked the 3 boxes that should have been ticked, instead ticking the other 2 wrong
boxes. It is possible that the question had been misinterpreted.

(b) (i) The second part required ‘tubes painted black because black is a good absorber of radiation’, not
simply ‘heat’.

(b) (ii) The candidate should not have multiplied the value of the correctly calculated energy by the time of
heating.

(b) (iii) The formula relating efficiency to energy input and output, or power input and output, should have
been written down, which if correct would have gained a mark.

Common mistakes candidates made in this question

(a) Possible misreading of the question may have led to some of the wrong responses. In general,
awareness that the Sun is not the origin of nuclear and geothermal energy is not a well-known idea.

(b) (i) Many answers referred to the good absorption of heat radiation by a black-painted surface rather than
the correct good absorption of radiation.

(b) (ii) It was not uncommon for answers to show a correct value for the thermal energy gained subsequently
multiplied by the time.

(b) (iii) Failure to write down a formula before attempting to use the numbers deprived many of a possible
mark. Many answers failed to address the power aspect, working entirely with energy instead.
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Question 5

Example Candidate Response — high

5

(a). A student carries out an experiment to find the relationship between the pressure p and the
volume V of & fixed mass of gas. The table contains four of her sets of measurements.

250 500 750

9.8

1000
7.6

plkPa

Viem®

30.0 15.2

(i) Use the data in the table to suggest the relationship between the pressure and the
volume in this experiment. Explain how you reach your conclusion.

e Ylm\ Pt%wo,. ..... _Aenpant AR

........ docctmses.....

(ii) State the property of the gas, apart from the mass, that remains constant during the

experiment.
v g [

kﬂ“"ﬂ_ﬂﬂl‘u{b 1]

(b) A lake is 5.0m deep. The density of the water is 1000kg/m3.

(i) Calculate the pressure at the bottom of the lake due to this depth of water.

P= looxloxb = 50000

9 12

(i) A bubble of gas escapes from the mud at the bottom of the lake and rises to the surface.

pressure = 20000 Do\

Place one tick in'each row of the table to indicate what happens to the volume, the mass
and the density of the gas in the bubble. Assume that no gas or water vapour enters or
leaves the bubble.

. increases stays the same . deeréases
voiume of bubble J ‘ ,
mass of gas in bubble \/
density of gas in bubble v '

o [21

[Total: 71

Example Candidate Responses: Paper 4

Examiner comments

o The statement that pressure
and volume are inversely
proportional to each other was
correct and probably based on
recall of Boyle’s law. However, the
explanation that this is simply
because as the volume decreases
the pressure increases is
insufficient to explain the inverse
relationship.

e The temperature was correctly
identified as being the quantity that
stays constant, this being a
conditional factor in the statement
of Boyle’s law.

Mark awarded for (a) = 2 out of 3
e The formula P = hpg was stated

was used to obtain the correct
pressure.

o The boxes for ‘volume
increases’ and ‘mass stays the
same’ were ticked as required.
Correctly using the recall of density
= mass/volume would have directed
the candidate to tick ‘density
decreases’ rather than increases.

Mark awarded for (b) = 3 out of 4

Total mark awarded = 5 out of 7

How the candidate could have improved the answer

(a) (i) A complete answer required a reference as to how the data confirmed the relationship between the
pressure and volume. The answer only stated the relationship.

(b) (ii) The answer should have shown that the density of the gas decreases.
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Example Candidate Responses: Paper 4
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Example Candidate Response — middle

5

(a) A student carries out an experiment fo find the relationship between the pressure p and the
volume V of & fixed mass of gas. The table contains four of her sets of measurements.

p/kPa 250 500 750 1000

V/em? 30.0 15.2 9.8 7.6

(i) Use the data in the table to suggest. the relationship betwsen the pressure and the
volume in this experiment. Explain how you reach your conclusion.

Presswnt. . d..sfnvadsly.. proportioned L& velung. ..

Tis. i hecowsae 4 wshen  dhe  velumg decigased

Bre... reh i S0 Q.

........ .[2]

(i) State the property of the gas, apart from_the mass, that remains constant during the
experiment.

Eneray 9[1]
a4

(b) Alake is 5.0m deep. The density of the water is 1000kg/m?.
(i) Calculate the pressure at the bottom of the lake due to this depth of water.
Perg
= 1600 X10X 5
= fo,000

50,000 Fa

pressure = ..
(ii) A bubble of gas escapes from the mud at the bottom of the lake and rises to the surface.
Place one tick in each row of the table to indicate what happens to the volume, the mass

and the density of the gas in the bubble. Assume that no gas or water vapour enters or
leaves the bubble.

increases stays the same decreases
volume of bubble Ve
mass of gas in bubble v
density of gas in bubble v o

[2]
[Total: 7]

Examiner comments

o The correct statement that
pressure and volume are inversely
proportional to each other was
probably based on recall of an
aspect of Boyle’s law. The
explanation that this is because as
the volume decreases the pressure
increases is insufficient to explain
this relationship.

e ‘Energy’ was chosen as being
the quantity that stays constant
rather than the correct
‘temperature’. It appears that the
candidate’s recall of Boyle’s law
was incomplete.

Mark awarded for (a) = 1 out of 3

e The formula P = hpg was stated
was used to obtain the correct
pressure.

o To have ticked the boxes
volume increases (correct), mass
decreases (wrong) and density
decreases (correct), suggests that
the candidate did not consider the
validity of the formula density =
mass/volume in the approach to
these responses.

Mark awarded for (b) = 3 out of 4

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

(a) (i) A complete answer required a reference as to how the data confirmed the relationship between the
pressure and volume. The answer only stated the relationship.

(a) (ii) Temperature should have been stated as the property of the gas that remained constant, not energy.

(b) (ii) The answer should have shown that the mass of the gas stays the same.
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Example Candidate Response — low

5 (a) A student carries out an experiment to find the relationship between the pressure p and the
volume V of a fixed mass of gas. The table contains four of her sets of measurements.

250
30.0

500 750
15.2 9.8 76

PC p/kPa 1000

o V/iem®

(i) Use the data in the table to suggest the relationship between the pressure and the
volume in this experiment. Explain how you reach your conclusion.

S N
\IJ,:/ -+ Peessace. 1y ‘\\’\\"CVSQ)" frogoraion...cr... Voleme
Q° ' . .%.......(?..\.‘;»Mce, ..... Naeteasss...hen,
dearease. 0 .......
fape 2

veluwne . (i) State the property of the gas, apart. from the mass, that remains constant during the

experiment.
L2 I

D~( wsid \l\
(b) Alake is 5.0m deep. The density of the water is 1000kg/m?.

(i) Calculate the pressure at the bottom of the lake due to this depth of water.

- & %1000
?’r@»\ﬂ‘e = 'L%fzfo
[S3>N e
¥ s ©
pressure = : - 2]
(i) A bubble of gas escapes from the mud at the bottom of the lake and rises to the surface.
Place one tick in each-row of the table to indicate what happens to the volume, the mass
and the density of the gas in the bubble. Assume that no gas or water vapour enters or
leaves the bubble.
i increases stays the same decreases
3 f’ . volume of bubble ) ~7
! j 0:)" mass of'gas in bubble N4
_) d o .
i ensity of gas in bubble Vv
D\ : [2]
Q@? [Total: 7]

Example Candidate Responses: Paper 4

Examiner comments

o The relationship between
pressure and volume was correctly
stated. From the explanation given
it is apparent that there is a general
belief that an inversely proportional
relationship is confirmed if one
quantity increases and the other
one decreases.

e To answer this correctly, there
needs to be a thorough knowledge
of a complete statement of Boyle’s
law and the relationship between
density, mass and volume. The
statement that density stays
constant suggests a lack of this
knowledge.

Mark awarded for (a) = 1 out of 3

e The depth of the lake and
density of the water were multiplied
together. No recall of P = hpg was
apparent.

o The candidate ticked the boxes
for volume stays the same and
mass decreases, both wrong.
Although density = mass/volume
had been written down, the box for
density decreases was ticked
correctly, although it did not follow
from the previous wrong ticks,
gaining a mark.

Mark awarded for (b) = 1 out of 4

Total mark awarded = 2 out of 7
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Example Candidate Responses: Paper 4
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How the candidate could have improved the answer

(a) (i) A complete answer required a reference as to how the data confirmed the relationship between
pressure and volume. The answer only stated the relationship.

(a) (ii) Temperature should have been stated as the property of the gas that remained constant, not mass.

(b) (i) Candidates should always state a relevant formula, which if correct, gains a mark. In this case no
formula was stated and the use of numbers in the calculation was totally incorrect.

(b) (ii) The answer should have shown that the volume of the gas increases and the mass of the gas stays
the same.

Common mistakes candidates made in this question

(a) (i) The requirement to use the data in the table was infrequently complied with. Candidates could either
state that the products of P and V were all about 7500 or show that if pressure doubles the volume halves, or
vice versa.

(a) (ii) Many instances of candidates stating the wrong property as constant were seen.

(b) (i) Most mistakes that were made were due to failure to recall the required formula.

(b) (ii) One, or less frequently two, wrongly placed ticks were in seen in a significant number of answers. It
was particularly disappointing to see a response suggesting that the mass of the bubble changes.

Cambridge IGCSE Physics (0625)



Question 6

Example Candidate Response — high

6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.

displacement
of particles
i e
\ distance
along wave
N
; (1
Fig. 6.1 ;
() OnFig.6.1, / | o

1. label with the letter X the marked distance corresponding to the amplitude of the
wave, [1]

2. label with the letter Y the marked distance corresponding to the wavelength of the
wave. (1

(ii) State what happens to the amplitude and the wavelength of the wave if
1. the loudness of the sound is increased at constant pitch,

amplitude ncxeases.

length .......I0CL0G.M0A

(1
2. the pitch of the sound is increased at constant loudness.

amplitude tfwroa-sd

length ....decreades

9 [

(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed

of sound in seawater is 1500m/s. 0.054 s
Calculate the depth of the sea beneath the ship. LS = 1000
S=fyr X
e s 8= 2d Az 405
t
ISOOX 054 = 4 e
< depth = 00 S oy N @]
~—c d
Z z [Total: 7]

Example Candidate Responses: Paper 4

Examiner comments

o The candidate is clearly aware
of the required definitions.

1. The amplitude was correctly
labelled.

2. The wavelength was correctly
labelled.

9 There is evidence of some
confusion in the answers here.
Neither mark could be awarded.
1. The amplitude and wavelength

The former only was correct.
2. The amplitude and wavelength

The latter only was correct.

Mark awarded for (a) = 2 out of 4

e Substitutions were made into
the correct formula. With correct
manipulation of the numbers, the
depth of water was accurately
calculated.

Mark awarded for (b) = 3 out of 3

Total mark awarded =5 out of 7

were both described as increasing.

were both described as decreasing.

How the candidate could have improved the answer

(a) (ii) The candidate needed to have learnt thoroughly the links between amplitude and loudness, and

between pitch, frequency and wavelength.
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Example Candidate Responses: Paper 4
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Example Candidate Response — middle

6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.

displacement
of particles X
i i T AR,
i | distance
i i along wave
: \/ : \
1 1
1 1
| s S (1
Fig. 6.1
() OnFig.6.1,

1. label with the letter X the marked distance corresponding to the amplitude of the
wave, [1]

2. label with the letter Y the marked distance corresponding to the wavelength of the
wave. 1]

(ii) State what happens to the amplitude and the wavelength of the wave if

1. the loudness of the sound is increased at constant pitch,

amplitude ............ el l&“‘ﬁ\ﬁfﬁ%@f
wavelength ............ LM DAY

(1]

2. the pitch of the sound is increased at constant loudness.
ampliude .. 3‘\:9\3&...‘“&...&9“\9 )
wavelength ................. et . nnsiex. 9 ......

(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed
of sound in seawater is 1500m/s.

Calculate the depth of the sea beneath the ship. = %\ 000 = 2 a
~— \ -

Q= 24
B AN od
= \KoD T %4
depth = 40,500 ™ 9 3]

[Total: 7]

Examiner comments

o The candidate’s recall of the
definition of amplitude was
unsound.

1. The labelling of the amplitude
was incorrect.

2. The labelling of the wavelength
was correct.

e The candidate was aware of the
connection between loudness and
amplitude. The knowledge of
relationship between pitch and
wavelength is less certain.

1. The amplitude was correctly
described as larger. The
wavelength was incorrectly
described as shorter.

2. The amplitude was correctly
described as the same. The
wavelength was correctly described
as shorter.

Mark awarded for (a) = 2 out of 4

e The formula was stated
correctly. 54 milliseconds was not
converted to seconds before
substitution, so there was a power
of 10 error in the depth, resulting in
a 1 mark penalty.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

(a) (i) The candidate needed to have learnt and recalled the definition of amplitude as the maximum

displacement.

(a) (ii) Recall of the link between amplitude and loudness was shown, but a mistake was made in recalling

the link between pitch and wavelength.

(b) More care in reading the question may have avoided the mistake of using 54 s in the calculation instead

of 54 ms.
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Example Candidate Responses: Paper 4

Example Candidate Response — low Examiner comments

6 (a) Fig. 6.1 represents the waveform of a sound wave. The wave is travelling at constant speed.

o The candidate showed no

displacement . .. .
of particles appreciation of the definition of
amplitude.
—_— 1. The labelling of the amplitude
ko was incorrect.

along wave

2. The labelling of the wavelength
was correct.

o W8
- @

Fig. 6.1

9 Knowledge of the relationships
(i) OnFig.6.1, between loudness and amplitude,

1. label with the letter X the marked distance corresponding to the amplitude of the and betv‘_/een _Wavelength and pitch
wave, 111 | was not in evidence.

2. label with the letter Y the marked distance corresponding to the wavelength of the 1 The amplitude \.Nas incorrectly
wave. 117 | described as staying the same. The

wavelength was incorrectly

described as increased.

1. the loudness of the sound is increased at constant pitch, 2. The amplitude was incorrectly

described as decreased. The

amplitude 5'{&&5 ..... e et Ll el el wavelength was incorrectly

wavelength }nc.\sme : described as increased.

(i) State what happens to the amplitude and the wavelength of the wave if

2. the pitch of the sound is increased at constant loudness.

A et Vo o iy Mark awarded for (a) = 2 out of 4

wavelength ‘&{\k\t ............ .. 9

o e The mark awarded was for

(b) A ship uses pulses of sound to measure the depth of the sea beneath the ship. A sound pulse stating Speed s = g/t.
is transmitted into the sea and the echo from the sea-bed is received after 54 ms. The speed The conversion of 54 milliseconds

of sound in seawater is 1500m/s. b
to seconds was made by dividing

Calculate the depth of the sea beneath the ship. 54 by 60. Inevitably the calculation
5= D Sk 43273 S of the depth was wrong.
1: Go
4= 1500k §0-93 Mark awarded for (b) = 1 out of 3

= ng,,___?,,

ot | = LSt .
0.93 ens B depth = 6 71 S.m 9 3] | Total mark awarded = 4 out of 7
PR} S T T [Total: 7]
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How the candidate could have improved the answer

(a) (i) The candidate needed to have learnt and recalled the definition of amplitude as the maximum
displacement.

(a) (ii) The relationships between loudness and amplitude, and between pitch, frequency and wavelength
need to have been learnt thoroughly.

6 (b) The method of conversion of milliseconds to seconds must be learnt. The formula relating the time for
an echo to return to a source of sound, the speed of the sound, and the distance from a reflecting surface
needed to be recalled.

Common mistakes candidates made in this question

(a) (i) Mistakes due to lack of or poor recall of the definitions of amplitude, and less frequently, wavelength.

(a) (ii) Mistakes due to lack of knowledge of the relationships between loudness and amplitude, and between
pitch, frequency and wavelength.

(b) Failure to the conversion of milliseconds to seconds. Using v = d/t without noting the fact that d is twice
the distance from the source of sound to the reflecting surface.
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Question 7

‘ Example Candidate Response — high

7 (a) Explain what is meant by

(i) total internal reflection,

msm/Jp\od:: ith eud.. aw...(.m&iam..htm,)m
(ii) crltlcala%jﬂwm &6_ Q"W

Fig. 7.1

(i) The speed of light in air is 3.0 x 108m/s. Its speed in the glass is 2.0 x 108m/s.
Calculate the refractive index of the glass.
n{,;mu—m& vnday - 4peed gﬂ_ Uw in oy
peed ap L ght i ohject

s ?> Y \0’9
2 B
2% 10
refractive index = 5. o [2]
(i) Show that the critical angle for thé glass-air boundary-is-42°. :
Refpractior cmu.:x_ = I e 2/
, Ca= 3007 (E)
“ St =
i = urg
T SP n ’Q C/ - L‘ 2—0 )
g\ n €=. 2830 9 ”
L s’ P
(iii) On Fig. 7.1, draw- carefully, without calculation, the continuation of the ray through the
prism and into the air. > [3]
[Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

o Reference to a glass prism is
accepted as a more dense medium,
so the detail given was correct.

9 The candidate needed to say
that the angle of incidence, not just
the angle, at which the refracted ray
is perpendicular to the normal.

Mark awarded for (a) = 1 out of 2

e The ray diagram fails to show
the refraction of the ray away from
the normal at the lower face of the
prism.

0 The formula stated the
substitutions and the calculation are
correct.

© The formula stated the
substitutions and the calculation are
correct.

Mark awarded for (b) = 5 out of 6

Total mark awarded = 6 out of 8

How the candidate could have improved the answer

(a) (ii) The angle referred to must be the angle of incidence.

(b) (iii) The ray emerging from the lower face needed to be shown bending away from the normal.
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Example Candidate Responses: Paper 4
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Example Candidate Response — middle

7 (a) Explain what is meant by

(i) total internal reflection,

(ii) critical angle.

Bt Aengh o i do. Aypuad S 20,5 9

..... (]

(b) Fig. 7.1 shows a ray of light, travelling in air, incident on a glass prism.

60° 4

(3) ’

Flg. 7.1
(i) The speed of light in air is 3.0 x 108m/s. Its speed in the glass is 2.0 x 108m/s.

Calculate the refractive index of the glass.

’
e 13510
2x40?

=dic

refractive index = ....
(ii) Show that the critical.angle for the-glass-air boundary is 42°.,

1.9 2

S&C:_,_é_
S
¢ g

lz l-,.)“’, 6
1

(iif) On Fig. 7.1, draw- carefully, without calculation, the continuation of the ray through the
prism and into the air.. [3]

[Total: 8]

Examiner comments

o The answer omits the point that
the angle of incidence is in a more
dense medium or e.g. glass.

9 The critical angle is an angle of
incidence and this aspect is not
addressed in the answer.

Mark awarded for (a) = 0 out of 2

e The only possible credit is for
showing that the ray undergoes no
change of direction at the vertical
face of the prism. The ray is shown
as passing out of the prism at the
sloping face, not undergoing total
internal reflection.

0 The formula is not stated, but
the data is used to calculate the
correct value of the refractive index.

6 As in (i), no formula is stated,
but a correct calculation is carried
out.

Mark awarded for (b) = 4 out of 6

Total mark awarded =4 out of 8

How the candidate could have improved the answer

(a) (i) The response needed to refer to reflection in a more dense material and state that there is no refracted

ray.

(a) (ii) The response needed to state that the critical angle is an angle of incidence and also that it is the
angle for which the refracted ray travels along the boundary, or the angle above which total internal reflection

occurs.

(b) (iii) The completed diagram needed to show total internal reflection at the sloping face of the prism

followed by bending away from the normal.at the lower face.
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Example Candidate Response —

7 (a) Explain what is meant by

(i) total internal reflection,

(ii) critical angle.

(WMeasn Abg Lmub,lkni Mdjswxﬂ,édw%

01

(b) Fig. 7.1 shows a ray of light, travelling in air, incident on a glass prism.

60°

30°

Fig. 7.1
(i) The speed of light in air is 3.0 x 108m/s. Its speed in the glass is 2.0 x 108m/s.

Calculate the refractive index of the glass.
Sl T ha Sag

0
refractive index = ...... <
(if) Show that the critical angle.for the-glass-air boundary is 42°.,

[2]

(5]

)

(iii} On Fig. 7.1, draw carefully, without calculation, the continuation of the ray through the
prism and into the air. [3]

. [Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

o The meaning of total internal
reflection is satisfactorily explained.

9 In common with many answers
to this question, there is no
reference to the critical angle being
an angle of incidence.

Mark rewarded for (a) = 1 out of 2

e The ray was correctly shown as
passing through the first face
undeflected. Total internal reflection
at the sloping face was shown but
would only have been correct for a
45°,90°, 45° prism.

e The formula stated is not
relevant to the data provided. The
answer stated as 3/2, that should
have been written as 1.5, does not
follow from the preceding work and
could simply be a recall of the value
of the refractive index of glass.

e No attempt at calculating the
critical angle was made.

Mark awarded for (b) = 0 out of 6

Total mark awarded = 2 out of 8

Cambridge IGCSE Physics (0625)

33



Example Candidate Responses: Paper 4

34

How the candidate could have improved the answer

(a) (ii) The response needed to state that the critical angle is an angle of incidence and also that it is the
angle for which the refracted ray travels along the boundary’ or the angle above which total internal reflection
occurs.

(b) (i) The formula needed was the one relating the refractive index of the glass to the speeds of light in air
and in glass, with substitutions into this formula. The numerical answer needed to follow from this working.

(b) (ii) No response was offered.
(b) (iii) The completed diagram was required to show total internal reflection with reasonable accuracy

occurring at the sloping face of the prism. This accuracy was not achieved in the answer. The ray needed to
be shown bending away from the normal.at the lower face.

Common mistakes candidates made in this question

(a) (i) Failure to refer to the reflection taking place in a more dense material.
(a) (ii) Failure to state that the critical angle is an angle of incidence.
(b) (i) In the context of the data given in the question, use of the wrong formula for refractive index.

(b) (ii) Lack of recall of the relevant formula relating the critical angle to the refractive index of the denser
material.

(b) (iii) Insufficient accuracy in drawing the totally reflected ray at the sloping face of the prism. Not showing
the ray refracting away from the normal at the lower face of the prism.
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Question 8

Example Candidate Response — high

8 (a) Fig.8.1 shows 3.lamps and a fuse connected to a power supply..

| I
[}
220V
0 ® ® &
Fig. 8.1

The e.m.f. of the supply is 220V. Each lamp is labelled 220V, 40W. The rating of the fusé is
2.0A. .
Calculate

(i) the currentin each lamp,

O
LUV cR = for—

vowwag e
1= v
© - a0

ok

- 220
= 0-\%
(ii) the currentin theé fuse,
Rovon Corrend YO QrGudyy

current = O"\%pr o 2]

- \20
ALO
FECRY AN

FUSe cunenr= “tohal A Aoeos

= O se)e(3%0n3)

=0« 5y 0:SY current =

L=y 2 HQ_H]
Q0N

(iii) the total number of lamps, all in parallel, that could be connected without blowing the

fuse. Burenr\n fuse

CUY (e Y OF tene
= 1R
s = W\ -\

number = \\ e 2]

(b) After a very long period of use; the wire filament of one of the.lamps-becomes thinner. +*

TS0\ Aumber  otlamis =

(i) Underline.the effect of this change on the resistance.of the filament.
Ws resistance remains the same. resistance decreases o [11

(i)’ State and explain the effect of this change-on the power of the.lamp. -

LA0E D deniase, 1o SACHOOX « TTAL, (UVEEnN . $25Veased
QUL 30 30E . L OEASS A0 @S\Shance oe . 2]
. [Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

o With the correct formula and
substitution, the correct current was
calculated.

9 After an inconclusive attempt at
a calculation, the candidate wrote
down the rating of the fuse as the
total current. The current in a single
lamp had to be multiplied by 3.

e The fuse rating was correctly
divided by the value calculated in

(a) (i).
Mark awarded for (a) = 4 out of 5

0 The candidate had recalled
correctly that a thinner wire has a
larger resistance.

e The statement that the power
would be reduced was rewarded.
The explanation was incomplete. It
was correct to write that the current
would be reduced, but a reference
to P =V with V having a constant
value also had to be made.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 6 out of 8

How the candidate could have improved the answer
(a) (ii) The answer to (i) needed to be multiplied by 3.

(b) (ii) The answer required a reference to a relevant formula; either P = IV or P = VZ/R.
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Example Candidate Response — middle

8 (a) Fig.8.1 shows 3 lamps and a fuse:connected to a power:supply. -

1
| N—
o
220V
Vo ¥RV ®
Fig. 8.1

The e.m.f. of the supply is 220V Each lamp is labelled 220V, 40W. The rating of the fuse is
2.0A.
Calculate

(i) the current.in each lamp,
P> NI
._E/ e I .
\

O olig
220
.(ii) the currentin the fuse,

T=P
3

current = ........Q: 8. A S 2

L LO .
g M2 e
Lo current = W.B 9 1]
(iii) the total number of lamps, all in parallel, that could be connected without blowing the
fuse.

number = al..... 9 . SO 124}

(b) After a very long period of use, the wire filament of one of the lamps becomes thinner.

(i) Underline the effect of this changé on the resistance of the filafent.

resistance increases.  ‘resistance remains the same resistance decreases 9 1]
Tesistance Increases:

(i) ‘State and explain the effect of this change on the power of the lamp. -
R .
Pz N Ty ?rrfmul@\ deerairned  Haalks

homed. o
d@l"dg Q—Pgr [9] e
M\M ' [Total: 8]

QO\QET

..... W?awﬂ_ PG
R iz Qesds fance S

Examiner comments

o Using the correct formula and
substitution, the candidate
calculated the correct current.

9 The answer suggested that the
candidate had no idea as to how to
cope with issues concerning lamps,
and by implication, resistors, in
parallel. For no apparent reason,
the formula P = IV was quoted and
spurious substitutions made.

e A numerical answer of no
relevance was written in the answer
space.

Mark awarded for (a) = 2 out of 5
0 The candidate had recalled
correctly that a thinner wire has a
larger resistance.

e The formula P = V%R was
quoted and power stated as being
inversely proportional to resistance.
Together, these aspects allowed a
mark. There was no follow-up to
complete an explanation.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 4 out of 8

How the candidate could have improved the answer
(a) (ii) The answer to (i) needed to be multiplied by 3.

(a) (iii) The fuse value of 2 A should have been divided by the answer to (a) (i).

(b) (ii) A relevant formula was written down, but the candidate’s use of the formula needed to be applicable

to the particular details of the question.
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Example Candidate Response — low

8 (a) Fig.8.1 shows 3 lamps and-a.fuse:connected to a:power supply.

. .
T

e}
220V
o

¥ ® &

Fig.8.1 -

The e.m.f. of the supply is 220V. Each lamp is labelled 220V, 40W. The rating of the fuse is
2.0A.

e

Calculate

(i) the currentin each lamp,

P= v
40 = a2
L 220= T g current = 58 o 2
(ii) the ::J?rent in the fuse,
229
current = (Lo 9 1]

(iii) the total number of lamps, all in parallel, that could be connected without blowing the
fuse.

number = ...... Zz e 2]
(b) -After a very long period of use, the wire filament.of one of the lamps:becomes thinner:

(i) Underline the effect of this change on the resistance of the filament.
. resistance increases resistance remains the same resistance decreases 0[1]
R = N

(i) . State and explain the effeét of this change on the power of the lamp.

[
[Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

o The stated formula was correct
and gained a mark. Wrong
substitutions followed.

9 No working was shown, just a
wrong numerical answer with no
unit.

e Again there was no working. A
wrong numerical answer was
written in the answer space, but
was crossed out.

Mark awarded for (a) = 1 out of 5

0 The candidate had recalled
correctly that a thinner wire has a
larger resistance.

0 The statement that power
decreases with an increase in
resistance was rewarded, but there
was no subsequent explanation.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 3 out of 8
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How the candidate could have improved the answer

(a) (i) Correct substitutions were made into the correct formula but the arithmetic that followed should have
calculated 40/220 rather than 220/40.

(a) (ii) The answer to (i) needed to be multiplied by 3.
(a) (iii) The fuse value of 2 A should have been divided by the answer to (a)(i).

(b) (ii) The answer required a reference to a relevant formula; either P = IV or P = V/R.

Common mistakes candidates made in this question

(a) (i) Wrong use of the data, sometimes after correct substitution into a relevant formula.

(a) (ii) A wrong arithmetic approach, usually arising from the fact that some candidates do not appreciate
that in the parallel circuit, the total current is the sum of the currents in the individual lamps.

(a) (iii) Using a recalled formula unnecessarily. This mistake arises from the point made in (a)(ii) above.
(b) (i) Failure to recall the relationship between the resistance of a wire and the area of cross-section of the
wire.

(b) (ii) After stating correctly that the current in the lamp decreases, not following this with a deduction based
upon using P=/Vor P = VZ/R.
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Question 9

‘ Example Candidate Response — high Examiner comments

9 (a) (i) State whatis meant by the direction of an electric field.

lue—pwt chianpic ¢ Sk e explh
(i) Fig. 9.7 shows a pair of oppositely-charged horizontal metal plates with the top plateo o The candidate could not recall
positive.

: what is meant by the direction of an
++++++ A+ electric field.

9 The field lines and the direction
Fig. 9.1 of the field limes were accurately

The electric field between the plates in Fig. 9.1 is uniform. 9 drawn.

Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show —
the direction of the field. 3] Mark awarded for (a) = 3 out of 4

(b) Fig.9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely
charged horizontal metal plates. The oil drop does not move up or down.

oil drop\._
Fig. 9.2
(i) Suggest, in terms of forces, why the oil drop does not move up or down. e The statement that the force
ot frce_ading. on. de...dvog..is..2em0. .. nealhof | Aue to gravity acting on the oil drop
4 v e " and the force created by the electric

. hdﬂﬁﬁlgz ﬁ/ﬁcéfﬁ{d’(égﬁwéwlﬂﬁﬂb[2]6 field was acceptable

(ii) Without losing any of its charge, the oil drop begins to evaporate.

State and explain what happens to the oil drop.

Jr.cnd aqph_eoboles_sss st fo o sofue o D The cordidate corectystated

that the mass of the oil drop
e . chup., ... w//soéﬁnd[{c/’mﬂmc’d&m{évafi] @) decreases due to evaporation, but
s

ecnease. .
2 [Total: 8] made no suggestion about the

consequent movement of the drop.
Mark awarded for (b) = 3 out of 4

Total mark awarded = 6 out of 8

How the candidate could have improved the answer

(a) (i) By stating that the direction of the of the field is the direction of the force acting on a positive charge.

(b) (ii) As well as stating that the mass of the drop decreases, the answer needed to include the point that
the drop moves upwards.
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Example Candidate Response — middle

9 (a) (i) State whatis meant by the direction of an electric field.

The... Flow...of . correnk... fsom FD&').H.V..Q ..............
A Mﬂu\»l\\/el&nﬁ;na&s ...................................... 0.[1]

(i) Fig. 9.1 shows a pair of oppositely-charged horizontal metal plates with the top plate

positive.
+*+++++++++ -+
YVYYIYIYVVYIVY
Fig. 9.1
The electric field between the plates in Fig. 9.1 is uniform. 9

Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show
the direction of the field. [3]

(b) Fig. 9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely
charged horizontal metal plates. The oil drop does not move up or down.

oil drop
\‘ e

Fig.9.2

(i) Suggest, in terms of forces, why the oil drop does not move up or down.

Bs...ibds....nok...afSecked by e lorces
of...ihe.. plakes. Ty ar.. 0ok, very... .shnr.\.j.f..e

(i) Without losing any of its charge, the oil drop begins to evaporate.

State and explain what happens to the oil drop.

Iv  meves. dawarels “{Poml—;vclj .........
Chaxgeed . plake. i @

[Total: 8]

Examiner comments

o The direction of an electric field,
stated as the direction of the flow of
current from positive to negative
terminals, was wrong.

9 The field lines and the direction
of the field arrows were accurately
drawn.

Mark awarded for (a) = 3 out of 4

e The suggestion that the oil drop
was not affected by forces due to
the plates was entirely wrong.

0 Exceptionally for this question,
the candidate’s statement that the
oil drop moves towards the
positively charged plate was
rewarded. Unfortunately, no
explanation was offered.

Mark awarded for (b) = 1 out of 4

Total mark awarded =4 out of 8

How the candidate could have improved the answer

(a) (i) By stating that the direction of the of the field is the direction of the force acting on a positive charge.

(b) (i) By stating that the upward force on the drop due to the electric field (1 mark) equals the weight of the

drop or the downward force on the drop.(1 mark)

(b) (ii) The answer needed to include the point that the mass or weight of the drop decreases.
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Example Candidate Response — low Examiner comments

9 (a) (i) State whatis meant by the direction of an electric field.

0 o ‘From negative to positive’, for
=~ the suggested meaning of the
(i) Fig. 9.1 shows a pair of oppositely-charged horizontal metal plates with the top plate | direction of the electric field, was

positive. wrong.
++++++ A+
LA AAARERAAA 9 The field lines between the
plates were accurately drawn as
parallel and equally spaces. The
_____________ arrows indicating the direction of
the field pointed upwards rather
Fig. 9.1
than downwards.
The electric field between the plates in Fig. 9.1 is uniform. 9

Draw lines on Fig. 9.1 to represent this uniform field. Add arrows to these lines to show
the direction of the field. 31 | Mark awarded for (a) = 2 out of 4

(b) Fig. 9.2 shows a very small negatively-charged oil drop in the air between a pair of oppositely
charged horizontal metal plates. The oil drop does not move up or down.

oil drop\._
e No marks could be awarded for
the statement that both plates are
negatively charged.
Fig.9.2

(i) Suggest, in terms of forces, why the oil drop does not move up or down.

e The candidate stated correctly

f\m--f)u\ #.121 | that the size of the drop reduces as
a result of evaporation. However, a
reduction in the mass of the drop is

(ii) Without losing any of its charge, the oil drop begins to evaporate.

State and explain what happens to the oil drop. the issue in the context of this

............. T h&%z&o.)rﬂ\-téfmrrduce&bwused!, question. No explanation followed.

.................. m&l%%%aaré r..[2] Mark awarded for (b) =Qoutofd
[Total: 8]

Total mark awarded = 2 out of 8
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How the candidate could have improved the answer

(a) (i) By stating that the direction of the of the field is the direction of the force acting on a positive charge.
(a) (ii) The field direction arrows needed to be point in in the downward direction.

(b) (i) The candidate needed to have noted that the question specified that the plates are oppositely
charged.

(b) (ii) By stating that the mass or weight of the drop, not the size, decreases, and that the drop moves
upwards.

Common mistakes candidates made in this question

(a) (i) Failure to recall the syllabus statement defining the direction of an electric field.

(a) (ii) Uneven spacing of field lines. Direction arrows on field line pointing in the wrong direction.

(b) (i) Making vague statements about the forces acting on the drop rather than referring to the equilibrium of
the forces, i.e. the upward force on the drop due to the electric field is equal to the downward force on the

drop or the weight of the drop.

(b) (ii) Not stating that the mass or weight of the drop decreases (due to evaporation), and that the drop
moves upwards.
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Question 10

Example Candidate Response — high Examiner comments

10 (a) Aniodine isotope 12;1 decays by p-emission to an isotope of xenon (Xe).

(i) State the number of each type of particle in a neutral atom of ‘251.

The particle numbers stated
protons ..... 53 ........... neutrons ?4 ............ electrons 53 ............. [2] o P
‘ were all correct.
(ii) State the symbol, iglnuclide notation, for the xenon nucleus.
l

g Xe /2 9 The symbol for the xenon

5 2]
{ - el nucleus was correct.

AN

(b) The background count rate of radioactivity in a laboratory is 30 counts/min.

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance Mark awarded for (a) =4outof4
from a detector. The detector measures an initial count rate from the sample, including

background, of 310 counts/min.

On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.

300

corrected
count rate

counts/min \
200 : \

. ‘
0 20 40 60 80 100 120 140 160
time/min
Fig. 10.1 e e Points were plotted at 3 out of 4

&) correct times, allowing a mark.
[Total: 7] The background count rate was not
subtracted from the count rates
listed, so there was no further
credit.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 5 out of 7

How the candidate could have improved the answer

(b) The points were plotted at suitable times, but the count rates plotted did not take account of the
background count rate.
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Example Candidate Response — middle

10 (a) Aniodine isotope ";;1 decays by p-emission to an isotope of xenon (Xe).

(i) State the number of each type of particle in a neutral atom of 12},1.
protons ....... bV S neutrons Lkee electrons ”53“ 2]

(ii) State the symbol, in nuclide notation, for the xenon nucleus.

aXe 2] 2

(b) The background count rate of radioactivity in a laboratory is 30 counts/min.

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance
from a detector. The detector measures an initial count rate from the sample, including
background, of 310 counts/min.

On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.

300 T
1
corrected | I ‘
count rate ! ! : !
counts/min
200
100 T
LR
: i I !
0 20 40 60 80 100 120 140 160
time/min
Fig. 10.1
[3]
[Total: 7]

Examiner comments

o The particle numbers stated
were all correct.

e The subscript number, for the
number of protons in the xenon
nucleus, was wrong.

Mark awarded for (a) = 3 out of 4

e Points were plotted at 3 out of 4
correct times, allowing a mark.

The background count rate was not
subtracted from the initial count
rates listed, so the plotting of the
points was wrong, as was the
graph.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

(a) (ii) By writing the subscript number as 54, i.e. the proton number increases by one for a 3-decay.

(b) The points were plotted at suitable times, but the count rates plotted did not take account of the

background count rate.
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Example Candidate Response — low Examiner comments
10 (a) Aniodine isotope '331 decays by p-emission to an isotope of xenon (Xe). o The electron number given in
(i) State the number of each type of particle in a neutral atom of '251. the answer was wrong. Candidates
protons ... ¥8.53...  neutrons Uk electrons ...... 5.2} 4 usuaIIy know that the proton
number and the electron number
(ii) State the symbol, in nuclide notation, for the xenon nucleus. are the same, but not in this case.
\31
e 9 @l @) The subscript number, for the

(b) The background count rate of radioactivity in a laboratory is 30 counts/min. number of protons in the xenon

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance nUCIeUS’ was wrong.
from a detector. The detector measures an initial count rate from the sample, including
background, of 310 counts/min. Mark awarded for (a) =2 out of 4
On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.

300

I

corrected ! 1 z
count rate 1 ;
counts/min

Ny T
100 | | ‘ | Lo |
‘ ! | :‘ | \\\:\ j
5 EaEEEaaEe E Hrea
! PN
‘
|
0 : :
0 20 40 60 80 100 120 140 160
time/min

Fig. 10.1
@ | @) The candidate clearly had no

[Total: 7] idea how to handle the given data.
Points were plotted at times not
suggested by the data, and such
that the graph through these points
lay in the straight line that was
drawn.

Mark awarded for (b) = 0 out of 3

Total mark awarded =2 out of 7
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How the candidate could have improved the answer

(a) (i) The candidate should have recalled that for a neutral atom, the electron number is the same as the
proton number.

(a) (i) By writing the subscript number as 54, i.e. the proton number increases by one for a 3-decay.

(b) First, by subtracting the background count rate from the initial count rate. Then dividing this corrected
initial count rate successively by 2. Finally, plotting these values at 50 s intervals and drawing a curve
through these points.

Common mistakes candidates made in this question

(a) (i) No particularly common mistakes, but those made tended to be random ones, mostly in either the
neutron number or the electron number.

(a) (i) Of the mistakes made, most were in the subscript, the number of protons. Fewer were in the
superscript, the nucleon number.

(b) The most frequent mistake was in failing to subtract the background count rate. Some of the responses in

which this aspect was correct, were followed by curves not sufficiently smooth or straight lines joining
successive points.
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Question 11
Example Candidate Response — high Examiner comments
11 (&) (i) Fig. 11.1 shows the symbol for a Iogic gate and its truth taple. l o The Iogic gate was correctly
input A | nput B | output h identified from its symbol or its truth
A 1 o 0 [0 table, or both of these.
D—output 1 0 0
B—— 0 1 0
. 1 I .
Fig. 11.1
State the name of this logic gate. AND bate o...[1]

(i) Complete the truth table for the logic gate shown in Fig. 11.2.

[linputA | input B | output

A 0 [} | 9 The table for the unidentified
BD‘_““’“‘ 1 9 ¢ logic gate was successfully
l i 1 O completed.
Fig: 11.2 Mark awarded for (a) = 3 out of 3
9 [2]

(b)- Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank. :

o

E

Fig. 11.3
The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door

can be opened, € There was an error in the entry

in the C column of the table.

1 inpgtA ,inputB_ ] input C output D output E 'outputF

o ‘ ‘ I 9[3] Mark awarded for (b) = 2 out of 3

[otal: 6] | Total mark awarded = 5 out of 6

How the candidate could have improved the answer

(c) The entry in the C column should be zero.

Cambridge IGCSE Physics (0625) 47



Example Candidate Responses: Paper 4

48

Example Candidate Response — middle

11 (a) (i) Fig. 11.1 shows the symbol for a logic gate and its truth table.

input A | input B | output

A—T " o | o o |
output ) 1 1 .0 0
B— 0o [T 0
L T 1
Fig. 11.1 . o
State the name of this logic gate. ’A'N D [1]

(iiy Complete-the truth table for the logic gate shown in Fig. 11.2.

| input A | input B | output .|
O d

A— 0 = Q-
D—output 1 o |\
BAv . , 0 ‘ o iv T ,
3 T

v .

Fig. 11.2 9
’ [2]

(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank.

D~

Fig.11.3

The strongroom door will only open when the output F is logic 1.

Complete the taBle to show the logic states.at A, B, C, D and E when the strongroom door
can be opened.

| inputA | inputB | inputG | outputD o_utpl_J"tE output F
| At L { | 1 (3
) 3]

[Total: 6]

Examiner comments

o The logic gate was correctly
identified as an AND gate.

9 The candidate either failed to
recognise that the given gate as a
NOR gate or could not recall the
output of a NOR gate.

Mark awarded for (a) = 1 out of 3

e There was an error in the entry
in the C column of the table, the
candidate having entered 1 rather
than 0.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 3 out of 6

How the candidate could have improved the answer

(b) The output column numbers should be for a NOR gate, not an OR gate.

(c) The entry in the C column should be zero.
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Example Candidate Response — low

11 (a) (i) Fig. 11.1 shows the symbol for a-logic gate and its truth table.

input A | input B | output
A — n 0 o | o
) ouput : 1 0 0
B 0 1 0
11 1.

Fig. 11.1

AND..O

State the name of this logic gate.

(i) Complete the truth taﬁle for the logic gate shown in Fig. 11.2.

~inputA input B Aoutput

A o | o | v |
:Do—output i o | V.
B— o 1T | &L
. N -

O 9

Fig. 11.2
[2]

(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a

bank.
A—
B
¢ E
Fig. 11.3

The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door
can be opened.

output E output F

5 1

inpt_xt A input B input C

T

outpuf D

O

©

{3l
[Total: 6]

Example Candidate Responses: Paper 4

Examiner comments

o There was a correct
identification as the gate as an AND
gate

9 Two of the entries in the output
column were wrong.

Mark awarded for (a) = 1 out of 3

e The entries in the A and B
columns only were correct.

The candidate clearly has poor
recall of the symbols and properties
of logic gates.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 2 out of 6

How the candidate could have improved the answer

(b) The output column numbers should be for a NOR gate, not a NAND gate.

(c) The numbers in the C, D and E columns should be 0,1 and 1 respectively.

Common mistakes candidates made in this question
(b) Failure to identify the given gate as a NOR gate.

(c) Mistakes were fairly uncommon, but those made were most frequently made in the C column.
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Example Candidate Responses: Paper 5

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Physics (0625), and to
show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, followed by examiner comments on how the answer could have been improved. In this
way it is possible for you to understand what candidates have done to gain their marks and what they will
have to do to improve their marks. At the end there is a list of common mistakes candidates made in their
answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available to download from the School
Support Hub. These files are:

Question Paper 3, June 2016

Question paper
Mark scheme

Question Paper 4, June 2016

Question paper
Mark scheme

Question Paper 5,
Question paper
Mark scheme

Question Paper 6, June 2016

Question paper
Mark scheme

0625 _s16_qp_31.pdf
0620_s16_ms_31.pdf

0620_s16_qp_41.pdf
0620_s16_ms_41.pdf

November 2016

0620_w16_qp_52.pdf
0620_w16_ms_52.pdf

0620 _s16_qgp_61.pdf
0620_s16_ms_61.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School

Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 5

How to use this booklet

Example Candidate Response - high Examiner comments

1 Inthis experiment, you will use a pendulum to determine a value for the acceleration of free fall g.

Carry out the following instructions, referring to Figs. 1.1 and 1.2, G(aminer \

clamp annotations: Each
response is annotated
with clear explanation
of where and why
marks were awarded or
omitted. In this way it is

clamp

——— possible for you to
one complete understand what
oscillafion
( \ candidates have done
Answers by real candidates in exam to gain their marks.
conditions. These show you the types of \ J
answers for each level. fneasured lo the centre of the
Discuss and analyse the answers with fhen measuring the length 1. o The Car.'d'dale shows .
. understanding of perpendicular

your learners in the classroom to r@‘lﬂ*d’\\«va viewing of the scale on the metre
improve their skills. e_icqu rule.

o J

How the candidate could have improved the answer

Examiner comments This explains how the candidate
could have improved the answer. This helps you to
interpret the standard of Cambridge exams and helps
your learners to refine exam technique.

{d) (ii) The candidate could have suggested two
experiment using different lengths, repeating the
repeating the timing of the 20 oscillations several
that merely suggesting repeats, without specifyi

Common mistakes candidates made in this question

Common mistakes a list of common mistakes

The most common mistakes were to miss the unit , . . .
candidates made in their answers for each question.

equation in part (c) (ii) and not to be able to sugge

Cambridge IGCSE Physics (0625) 5



Assessment at a glance

All candidates take three papers.

Candidates who have studied the Core subject content, or who are expected to achieve a grade D or
below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper 6. These candidates will be
eligible for grades C to G.

Candidates who have studied the Extended subject content (Core and Supplement), and who are
expected to achieve a grade C or above, should be entered for Paper 2, Paper 4 and either Paper 5 or
Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured questions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

All candidates take

either:

Paper 5 1 hour 15 minutes
Practical Test 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or:

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Physics (0625)


http://www.cambridgeinternational.org/
http://www.cambridgeinternational.org/support

Example Candidate Responses: Paper 5

Paper 5 — Practical Test

Question 1

‘ Example candidate response — high Examiner comments

1 Inthis experiment, you will use a pendulum to determine a value for the acceleration of free fall g.

Carry out the following instructions, referring to Figs. 1.1 and 1.2.

——clamp clamp
{
bob
one complete
oscillation
Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length [ = 50.0cm. The length I is measured to the centre of the
bob.

Th ndidate show:
Explain briefly how you avoided a parallax (line of sight) error when measuring the length L. o e candidate shows

P\ace’\j\*”")f@rw\e\lwit‘ga‘\b“\oﬁjm understanding of perpendicular

viewing of the scale on the metre

ferdelum and Loz fally \eved ey S rule.
with e <o ¢ ko oiaadin L wolan
........................ s S B S Qe e 5L TR 1] -
P YL G W i 0 Mark awarded for (a) = 1 out of 1
(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum. 9 The time t is within the
(i) Measure the time ¢ for 20 complete oscillations. tolerance allowed, showing that the
e 29,3 s 9 ” candidate has followed the

instructions carefully, adjusting the

(i) Calculate the period T of the pendulum. The period is the time for one complete | pendulum to the required length
oscillation.

‘ 1S and counting the correct number of
g—zg% z : L{g oscillations.
ERNEYES
Mark awarded for (b) (i) = 1 out of 1
T= | L\lse ............................ 2]

e The calculation is correct and
the unit s is used.

Mark awarded for (b) (ii) = 2 out of 2

Cambridge IGCSE Physics (0625) 7



Example Candidate Responses: Paper 5

Example candidate response — high, continued Examiner comments

(iii) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for T.

Suggest one practical reason why measuring the time for 200 oscillations, rather than o The candidate makes a
20 oscillations, may not be suitable.

- sensible suggestion. Note that the
essllekln e e }ﬂq suggestion in this case does not
Jacae and e eee‘chLOweﬂqD\rM 6__,‘_ﬁi‘[‘1]‘9 necessarily have to be theoretically
© @ Gelodab e Ao cesot nesy nek be' accardhe for T, correct since that would require
‘ knowledge beyond the core
curriculum.
T2= ZOi”é»H ....... = 16 ..... [1] Mark awarded for (b) (iif) = 1 out of 1

6 The candidate shows attention
to detail and good understanding of
units, giving s? for the unit of T2.

2
(ii) Calculate the acceleration of free fall g using the equation g = % Give your answer to

a suitable number of significant figures for this experiment.

Ailix so _ alg .ag, .

2ooieH 2919 wms? Mark awarded for (c) (i) = 1 out of 1
=q,74 m/s?
9= e AT e 91 6 ) (@ The candidate shows good

(d) A student checks the value of th leration of free fall g in a text book. The value in th attention to detail, converting from
uaent checks e value o e acceleration of free fal In a text book. .
book is 9.8m/2, g of. The value In fhe cm/s? to mis? to arrive at a value,

given to three significant figures,

(i) Suggest a practical reason why the result obtained from the experiment may be different. within the tolerance allowed.

Mark awarded for (c) (ii) = 2 out of 2
o The candidate correctly
identifies a possible reason related

to reaction time.

Mark awarded for (d) (i) = 1 out of 1

0 The candidate does not suggest
any improvements.

[Total: 11]

Mark awarded for (d) (ii) = O out of 2

Total mark awarded = 9 out of 11

How the candidate could have improved the answer

(d) (ii) The candidate could have suggested two possible improvements. For example, repeating the
experiment using different lengths, repeating the experiment using an increased number of oscillations,
repeating the timing of the 20 oscillations several times and taking an average, using a fiducial marker. No
credit is given for simply suggesting repeats without specifying details.

8 Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 5

Example candidate response — middle Examiner comments

1 In this experiment, you will use a pendulum to determine a value for the acceleration of free fall g.

Carry out the following instructions, referring to Figs. 1.1 and 1.2.

+———clamp
i
bob
one complete
oscillation
Fig. 1.1 Fig. 1.2

A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length = 50.0cm. The length ! is measured to the centre of the
bob.

Explain briefly how you avoided a parallax (line of sight) error when measuring the length L

\/\M’r\'\erul&-atrljhfm&us @ The candidate shows
understanding of perpendicular
....................................................................................................................... o viewing of the scale on the metre
............................................................................................................................................... 1 | rule.
(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one
complete oscillation of the pendulum. Mark awarded for (a) =1 out of 1

(i) Measure the time t for 20 complete oscillations. 24

9 t= ﬁ%coﬂqu 9 The time tis within the
tolerance allowed. This shows the

(ii) Calculate the period T of the pendulum. The period is the time for one complete candidate has followed the

illation.
pectiater e instructions carefully, adjusting the
L pendulum to the required length
’% . -~ and counting the correct number of

AT sekendt . | CZCNAIONS.
Mark awarded for (b) (i) = 1 out of 1

e The calculation is correct and
the unit s is used.

Mark awarded for (b) (ii) = 2 out of 2

Cambridge IGCSE Physics (0625) 9



Example Candidate Responses: Paper 5

Example candidate response — middle, continued Examiner comments

(iii) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for T.

Suggest one practical reason why measuring the time for 200 oscillations, rather than
20 oscillations, may not be suitable.

Hw“ﬁkefoffzja-ﬂﬁ\-hmarcﬁeﬁw

N L T T RENENRET /, T 1 | @ This is too vague to score a

(¢) (i) Calculate T2 mark.

L.777.. ..
! Mark awarded for (b) (iii) = 0 out of 1

6[1] 6 The candidate does not give the

T2 =
unit s2.
(i) Calculate the acceleration of free fall g using the equation g = 5,?—21. Give your answer to
a suitable number of significant figures for this experiment. Mark awarded for (C) (|) =0 out of 1
LxT* x 28 - = oot s
L §
R 4 =61
o | (6 (® The candidate shows good
g o IO At is2) attention to detail using 0.5 m rather

) , ) than 50 cm to arrive at a value,
(d) A student checks the value of the acceleration of free fall g in a text book. The value in the . L 3
btk 15 9.8/, given to three significant figures,

within the tolerance allowed.

(i) Suggest a practical reason why the result obtained from the experiment may be different.

Thee wias.. 0o il fesistont. asexntsd. .. | Mark awarded for (c) (ii) = 2 out of 2

e The candidate does not identify
a good practical reason.

Mark awarded for (d) (i) = 0 out of 1

0 The candidate does not suggest
suitable improvements.

[Total: 11]
Mark awarded for (d) (ii) = 0 out of 2

Total mark awarded = 6 out of 11

How the candidate could have improved the answer

(c) (i) The candidate should have included a unit and worked out that since the unit of time is s, the unit of a
time squared must be s2.

(b) (iii) and (d) (i) and (ii) The candidate could have used the experience of practical work gained during the
IGCSE course to carefully consider the experiment and suggest suitable practical reasons for the difficulty in
recording a very large number of oscillations, the experimental result being different to the accepted value
and improvements to the experiment.

10  Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 5

Example candidate response — low Examiner comments

1 Inthis experiment, you will use a pendulum to determine a value for the acceleration of free fall g.

Carry out the following instructions, referring to Figs. 1.1 and 1.2.

———clamp clamp

bob

one complete
oscillation

Fig. 1.1 Fig. 1.2
A pendulum has been set up for you as shown in Fig. 1.1.

(a) Adjust the pendulum until its length [ = 50.0cm. The length [ is measured to the centre of the
bob. . . .
o The candidate writes just

Explain briefly how you avoided a parallax (line of sight) error when measuring the length 1. enough to convey the idea of using

ittt ol the.Ae o lhe ... | @ horizontal straight edge.

Mark awarded for (a) (i) = 1 out of 1

(b) Displace the pendulum bob slightly and release it so that it swings. Fig. 1.2 shows one 9 The time tis beyond_the
complete oscillation of the pendulum. tolerance allowed, showing that the

candidate has either adjusted the
pendulum to the wrong length or
9 t= 3-7?'05‘;-‘5-0"“}3[1] counted the wrong number of
oscillations.

(i) Measure the time tfor 20 complete oscillations.

(ii) Calculate the period T of the pendulum. The period is the time for one complete
oscillation.

Mark awarded for (b) (i) = 0 out of 1

3F0 <

0 .

e The calculation is correct but

e Te B9 j2) | the unit s is missing.

Mark awarded for (b) (i) = 1 out of 2

Cambridge IGCSE Physics (0625) 11



Example Candidate Responses: Paper 5

12

Example candidate response —

low, continued

(iii) Measuring the time for a large number of oscillations, rather than for 1 oscillation, gives a
more accurate value for 7.

Suggest one practical reason why measuring the time for 200 oscillations, rather than
20 oscillations, may not be suitable.

,.4[6@...ﬂeéd&.m.k..munw..ﬁﬁ..md.ci“!5..9%..?-!4.&....@..CDymtfaf:/ﬁqz]afaﬁf‘b@

(¢) (i) Calculate T2

2
(85) = 3y 225
35.F
C ) e T2e 2 HR25 1]
(ii) Calculate the acceleration of free fall g using the equation g— 4nll . Give your answer to

a suitable number of significant figures for this experiment.

9= 4n>*v 500
3. 4225 = 183l 5¢y
36F)

el
g=.1%84.. 0 et M/S2 [2]

(d) A student checks the value of the acceleration of free fall g in a text book. The value in the
book is 9.8 m/s?.

(i) Suggest a practical reason why the result obtained from the experiment may be different.

.......... Seser,.. o ich, shauts aal o, e, 21, Mmm cmssigil

wmber. OF...oscillakins.. shadd.. e tabut......

[Total: 11]

Examiner comments

e The candidate does not give a
valid practical reason.

Mark awarded for (b) (iii) = 0 out of 1
0 The unit s? is missing.

Mark awarded for (c) (i) = 0 out of 1

@ The value is outside the
tolerance allowed but it is given to a
sensible three significant figures.

Mark awarded for (c) (ii) = 1 out of 2

o The candidate does not give a
valid practical reason.

Mark awarded for (d) (i) = 0 out of 1

6 The candidate gives one
suitable suggestion.

Mark awarded for (d) (ii) = 1 out of 2

Total mark awarded = 4 out of 11

How the candidate could have improved the answer

The candidate could have paid more attention to the details of the experiment in order to obtain a value of ¢

within tolerance and to use correct units throughout.

(b) (iii) and (d) (i) and (ii) The candidate could have used the experience of practical work gained during the
IGCSE course to carefully consider the experiment and suggest suitable practical reasons for the difficulty in
recording a very large number of oscillations, the experimental result being different to the accepted value.

Common mistakes candidates made in this question
e Missing the unit s? for T2 (or using s).

e (c) (ii).Using 50 cm instead of 0.5 m in the equation.

e (d) (ii) Being unable to suggest suitable improvements to the experiment.

Cambridge IGCSE Physics (0625)




Example Candidate Responses: Paper 5

Question 2

Example candidate response — high Examiner comments

2 In this experiment, you will investigate the cooling of water.
(a) = Pour 100cm? of the hot water provided into beaker A.
¢ Measure the temperature 6, of the water in beaker A.
*  Pour 100cm? of the cold water provided into beaker B.

¢ Measure the temperature 6 of the water in beaker B.

PR < 0 CH
P o The candidate records
*  Calculate the average temperature 6, using the equation 6, = H 5 < temperature values within tolerance
and correctly calculates the
O i &) average temperature. The correct
5 unit °C is used throughout.
Bz 6%C« ............... 0[3] Mark awarded for (a) =3 outof 3
(b) Add the water from beaker B to the hot water in beaker A. Stir briefly. 9 The candidate records a
Measure the temperature 6, of the mixture. te.mperature for the mixture that is
°C within tolerance.
B ‘59 ................... i1
(¢) State one precaution that you took to ensure that the temperature readings are as reliable as | Mark awarded for (b) = 1 out of 1
possible.
) fedee . , L
................... Maxe  Suse o |\ seadl o  recdings.. | € The candidate’s wording is just
fficien nvey the i f
QPDM%\Q,VEJLe?fexe»ﬁ@ma“ﬂ’-!errof[1] sufficient to convey the idea o

perpendicular viewing of the
thermometer scale.

Mark awarded for (c) = 1 out of 1

Cambridge IGCSE Physics (0625) 13



Example Candidate Responses: Paper 5

14

Example candidate response — high, continued

(d) Empty both beakers.
You are provided with
e alid, with a hole for the thermometer,
e some insulating material,
*  two elastic bands.

(i) In the space below, draw a labelled diagram to show how you will use these items to
reduce the loss of thermal energy when the procedure is repeated.

e
’, e\C\_‘."" C
Jﬂbmlaf"*v i
\—Jg.v\dﬁ
RO P 4 / \,a.‘ﬂ-"'w&
Rapyes N ~
. e
GO e Q\ e
[2]
(ii) Using the improvements shown in your diagram, repeat the procedure in parts (a) and
(b).
PO =SS o3 ORI
N - .
VA = & i GV
(1]

(iii) Comment on whether the improvements made to the apparatus have significantly
changed the value of the temperature 6,,. Use your results to justify your answer.

e dRO TR Voelwe ok OM | hae wot signifant. .

cww%ec&xbew%there\sow\galC

(iv) Suggest two conditions that should be kept constant for all parts of this experiment.

T L T vy W

OO Lennplrotu et

o [2]

[Total: 11]

Examiner comments

0 The diagram is clear.

Mark awarded for (d) (i) = 2 out of 2

6 The candidate records a
realistic set of readings.

Mark awarded for (d) (ii) = 1 out of 1

@ The candidate makes a clear
statement and justifies it by
reference to the results, correctly
quoting the difference in the two
values for Ou.

Mark awarded for (d) (iii) = 1 out of 1
e The candidate gives two
conditions that should be kept
constant.

Mark awarded for (d) (iv) = 2 out of 2

Total mark awarded = 11 out of 11

How the candidate could have improved the answer

This answer gained full marks. However, the answer to (c¢) includes the rather vague phrase ‘from eye level'.
This would be more clearly expressed as ‘view the thermometer scale perpendicularly’ or similar wording.

Cambridge IGCSE Physics (0625)
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Example candidate response — middle Examiner comments

2 Inthis experiment, you will investigate the cooling of water.
(a) = Pour 100cm?® of the hot water provided into beaker A.

*  Measure the temperature 6, of the water in beaker A.

b= e AN T
¢ Pour 100cm? of the cold water provided into beaker B.
*  Measure the temperature 6, of the water in beaker B.
P« N
*  Calculate the average temperature 6, using the equation 8, = B ; Bc.
Env = '1_3_4—_23_7{ o The candidate records

© temperature values within tolerance
T 1Y 5 o and correctly calculates the

Opyg = e Y 6 .......................................... average temperature_ An incorrect

e unit © is used throughout.
(b) Add the water from beaker B to the hot water in beaker A. Stir briefly.
Measure the temperature 6, of the mixture. Mark awarded for (a) =2outof 3
i
PO, ... S— 9(1] e The candidate records a
(c) State one precaution that you took to ensure that the temperature readings are as reliable as temperature for the mixture that is
possible. _ within tolerance.
..... keep...com. Aemperatue. . constank. . Lbe. e, comme. & Whme
. wadter for . b’)"h ........ hQFCi"’C‘ ...... colal. e e ........ 1] Mark awarded for (b) = 1 out of 1

e The candidate does not answer
the question. (This answer would
have scored both marks if given for

d (iv)).

Mark awarded for (c) = 0 out of 1

Cambridge IGCSE Physics (0625) 15



Example Candidate Responses: Paper 5

Example candidate response —middle, continued Examiner comments

(d) Empty both beakers.
You are provided with
e alid, with a hole for the thermometer,
*  some insulating material,
*  two elastic bands.

(i) In the space below, draw a labelled diagram to show how you will use these items to
reduce the loss of thermal energy when the procedure is repeated.

]’ - Hhrrmomertt '
Lick to recloce hoak leak

“B" ‘r;”‘“* beaker

YL

r " naulating matenal forton

_— elastic pands ko seare.

' He mpulovting maderial

e e The diagram is clear.
g [2] .
Mark awarded for (d) (i) = 2 out of 2
(ii) Using the improvements shown in your diagram, repeat the procedure in parts (a) and
(b).
2]
By = 566{1] e The candidate records a

realistic set of readings.
(iii) Comment on whether the improvements made to the apparatus have significantly
changed the value of the temperature #,,. Use your results to justify your answer. Mark awarded for (d) (ii) =1 out of 1

LL56-52 xio = T.04%. .
66 Yeo . bqs changecl f’H’, value/ becau.a.e /f:

0 The candidate identifies the

................ mcﬂ"ﬂef'-’*{bjd # ﬁoﬂ" 5; Z{"‘) 5@ change in value but does not state
(iv) Suggest two conditions that should be kept constant for all parts of this experiment. V\{he.ﬂ?er or not the change is
1 fntha]!eﬂwemfvre ........................................................................................ significant.
2 room#empemfﬂw/e ...................................................................... Mark awarded for (d) (iii) = 0 out of 1
[2]
[Total: 11] e The candidate gives one
condition that should be kept
constant.

Mark awarded for (d) (iv) = 1 out of 2

Total mark awarded = 7 out of 11

16  Cambridge IGCSE Physics (0625)
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How the candidate could have improved the answer

The candidate needed to use the correct temperature unit, °C, not simply ° which is the unit of angle.

(c) The candidate should have read the question more carefully. The response given would have scored two
marks had it been given as the answer to (d) (iv).

(d) (iii) The candidate should have stated that the change is significant, not merely stating that there is a
change.

(d) (iv) The candidate should have specified that the initial temperature referred to is of either the hot water
or the cold water (or both).

Common mistakes candidates made in this question

e (d) (iii) and (iv) Giving vague answers.

Cambridge IGCSE Physics (0625) 17
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Question 3

Example candidate response — high

3

In this experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

hole

o~

angle 8

q\eyg

Fig. 3.1

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 5

Example candidate response — high, continued Examiner comments

(a) = Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
~ should be approximately in the middle of the paper. Draw the outline of the block ABCD.

Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

e

- Draw a line FE to the left of the normal and at an angle i = 20° to the normal.

¢ Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

e There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

e Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L, at point E, until the vertical line L, and the images of L, and P appear
one behind the other. This is indicated by the dashed position of the block shown in
Fig. 3.1.

¢ Draw a line along side AB of the block to mark its new position.

*  Remove the block.

*  Measure the angle 8 between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

* Record i=20° and @in Table 3.1.

. Repeat the procedure using values of i = 30°, 40°, 50° and 60°.

Table 3.1
ir° o1°
29 'S (1) @ The ray-trace is carefully drawn
30 v and shows the rays correctly
o 23 positioned with the first position for
co 15 pin P about 8 cm from E. The
co 5 candidate has sensibly placed the

pin a large distance from the block.
The angles recorded are within the
tolerance allowed, showing that the
candidate has used the protractor
correctly. Some of the values show
that the candidate has not carried
out the experiment quite as
accurately as required.

(4]

Mark awarded for (a) = 3 out of 4

Cambridge IGCSE Physics (0625) 19
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Example candidate response — high, continued Examiner comments

i 3
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Example candidate response — high, continued

(b) Plot a graph of 8/° (y-axis) against i/° (x-axis).
~

2s i

(4]

(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

f)"i = 06666 -1 -
W
43, =V S
2 %3:"3;’\” G Qéﬁe[z]

(d) Referring to your graph, comment on the quality of your measurements.
mﬁM?ﬂ$wﬁn~?n‘v>W€%’f~f@’ (jﬁ(cuu"e\wmw @'h'\E}
cdsneggaal. sk kabien. of. eeindon. line.of besl Gk (1]

Tie your ray-trace sheet into this Booklet between pages 8 and 9. o

[Total: 11]

Example Candidate Responses: Paper 5

Examiner comments

9 The graph axes are correctly
set up with suitable scales and
labelling. The plots are correctly
positioned. The mark for the best-fit
line is awarded because the
candidate draws a sensible line
although the results have produced
a large scatter.

Mark awarded for (b) = 4 out of 4

e The candidate draws a large
triangle but the value obtained for
the gradient is outside the tolerance
allowed.

Mark awarded for (c) = 1 out of 2

0 The candidate successfully
conveys the idea of the large
scatter of plots around the best-fit
line indicating the poor quality of
the measurements.

Mark awarded for (d) = 1 out of 1

Total mark awarded = 9 out of 11

How the candidate could have improved the answer

The candidate needed to take more care lining up the pin and the lines on the block and keeping the block in

the correct position in order to obtain accurate values for the angle 6.

Cambridge IGCSE Physics (0625)
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22

Example candidate response — middle

3

In this experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

hole

o

q\eys

Fig. 3.1

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 5

Example candidate response — middle, continued Examiner comments

(a) = Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
should be approximately in the middle of the paper. Draw the outline of the block ABCD.

*  Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

*  Draw aline FE to the left of the normal and at an angle /= 20° to the normal.

¢ Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

*  There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

¢ Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L, at point E, until the vertical line L, and the images of L, and P appear
one behind the other. This is indicated by the dashed position of the block shown in
Fig. 3.1.

¢  Draw a line along side AB of the block to mark its new position.

*  Remove the block.

*  Measure the angle # between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

*  Record i=20°and @in Table 3.1.

*  Repeat the procedure using values of i = 30°, 40°, 50° and 60°.

Table 3.1
i@ 0 g
20 2|
30 N
HO HO
50 HE
(49 g

[4]
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24

Example candidate response — middle, continued

&
/D
SN
N
N
s \ %
- \ N
\ ‘\ N
B, 4
—~ “///.’ J F
|\ / 1 | 7
|\ 7/ 1 )
NN ar
\ b & [
| A \ N | 17/// |
| ' . 7 |
N OPUTRE . N : S s
N & i //
\ A\ T I Ve 4 /
X
/ N\ \/ i

Examiner comments

o The ray-trace is carefully drawn
and shows the rays correctly
positioned with the first position for
pin P at least 5 cm from E. The
angles recorded are within the
tolerance allowed, showing that the
candidate has used the protractor
correctly. Some of the values show
that the candidate has not carried
out the experiment quite as
accurately as required.

Mark awarded for (a) = 3 out of 4
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Example candidate response — middle, continued

Example Candidate Responses: Paper 5

Examiner comments

(b) Plot a graph of 8/° (y-axis) against i/° (x-axis).

e/°

g0 PR

[4]

(c) Determine the gradient G of the graph. Show clearly on the graph how you obtained the

necessary information.

(31, 30) (50, Hg_)
XY X2 Yo
6= Xa-x 60- 3| =l.0ss8
\,1 - Y, HE -20 i I-Oée ......

A(d) Referring to your graph, comment on the quality of your measurements.

Decorake ,ae. ey have.. a locgb... didlzenc. ... .....

mbé’ﬂuﬁfﬂﬁ#eachdwo

Tie your ray-trace sheet into this Booklet between pages 8 and 9.

[Total: 11]

9 The graph axes are correctly
set up with suitable scales and
labelling. The plots are correctly
positioned. The plots are larger
than they should be and this is
penalised by not awarding the final
graph mark.

Mark awarded for (b) = 3 out of 4

e A triangle is indicated on the
graph but it uses less than half of
the candidate’s line. The value for
G is within the tolerance allowed.

Mark awarded for (c) = 1 out of 2

0 The candidate writes a vague
statement and does not comment
on the line or the plots.

Mark awarded for (d) (i) = 0 out of 1

Total mark awarded = 7 out of 11

How the candidate could have improved the answer

The candidate needed to take more care lining up the pin and the lines on the block and keeping the block in

the correct position in order to obtain accurate values for the angle 6.

The candidate should have used neat crosses instead of ‘blobs’ to plot the points on the graph.

A large triangle using at least half of the line should have been used for determining the gradient.

(d) The candidate needed to refer clearly to the scatter of points around the best-fit line, stating that the
number of points not close to the line suggests poor quality measurements.
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Example candidate response — low

3

In this experiment, you will investigate refraction using a transparent block.

Carry out the following instructions, using the separate ray-trace sheet provided. You may refer to
Fig. 3.1 for guidance.

hole

o

q\eye

Fig. 3.1

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 5

Example candidate response — low, continued Examiner comments

(a) ¢ Place the transparent block, largest face down, on the ray-trace sheet supplied. The block
should be approximately in the middle of the paper. Draw the outline of the block ABCD.

¢  Remove the block and draw a normal at the centre of side AB. Label the point E where
the normal crosses AB.

¢ Draw a line FE to the left of the normal and at an angle /= 20° to the normal.

*  Place a pin P on the line FE, at a suitable distance from the block for producing an
accurate ray trace.

»  There are vertical lines L, and L, drawn on the block. Replace the block so that line L, is
at point E.

*  Observe the images of L, and P through side CD of the block. Carefully move the block,
keeping line L, at point E, until the vertical line L, and the images of L, and P appear
one behind the other. This is indicated by the dashed position of the block shown in
Fig. 3.1.

¢ Draw a line along side AB of the block to mark its new position.

*  Remove the block.

*  Measure the angle @ between the original position of AB and the new position of AB, as
indicated in Fig. 3.1.

¢+ Record j=20° and #in Table 3.1.

*  Repeat the procedure using values of i = 30°, 40°, 50° and 60°.

Table 3.1
ir a/°
20 =
20 e ST
Lo Y S4
So R . g
b © @ ¢o

[4]
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Example candidate response — low, continued Examiner comments

o The ray-trace shows that the
candidate has not followed the
instructions with care. The incident
rays are on the wrong side of the
normal and lines showing the new
positions of the block are
inconsistent. The distance between
the first position for pin P and the
point E is just within the tolerance
allowed.

Mark awarded for (a) = 1 out of 4
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Example Candidate Responses: Paper 5

‘ Example candidate response — low, continued Examiner comments

(b) Plot a graph of 8/° (y-axis) against i/° (x-axis).
k)
Lo
0/
g0
bo
30 i
2 [ - iR S @ The graph axes are the wrong
o ; : P = . way round and the scale on the
...... x-axis is inconsistent.
e  r— e 9 The i readlngs_are egually spgced
L/ 3 along the x-axis. This results in the
4] candidate not being able to
(c) Determine _1he grac_Iiem G of the graph. Show clearly on the graph how you obtained the .demonStrate plottlng Sk-I”S or.
necessary information. a = X, __\,5 g CO— T L\tg Jlludgement of the best-fit stralght
. x —_ st ine.
Mark awarded for (b) = 0 out of 4
Go A o e .......... 2]
(d) Referring to your graph, comment on the quality of your measurements. e A Iarge triangle is drawn but the
RS Mas... 0mche. Incresses. 0. AeSS ... v.lelulue fgr G is outside the tolerance
. allowed.
hd i Wg\-e_ of . GdsnCog e [1]
Tie your ray-trace sheet into this Booklet between pages 8 and 9. Mark awarded for (c) = 1 out of 2
[Total: 11]
Q The candidate writes a vague
statement and does not comment
on the line or the plots.
Mark awarded for (d) = 0 out of 1
Total mark awarded = 2 out of 11
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30

How the candidate could have improved the answer
The candidate needed to follow the instructions step-by-step and with care.

The graph should have been plotted with the 6 and i values on the correct axes and the scale on the i axis
should have been continuous.

(d) The candidate needed to refer clearly to the scatter of points around the best-fit line.
Common mistakes candidates made in this question

e Taking insufficient care to keep the centre of the side AB of the block at point E and to line up the pin
and lines on the block to obtain accurate readings.

e (d) Giving vague answers instead of referring clearly to the scatter of points around the best-fit line.
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Question 4

Example candidate response — high Examiner comments

4 Astudentis investigating resistors connected in parallel.
The following apparatus is available to the student:

~ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors. You are not required to carry out this investigation.

You should:

* draw a diagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram)

*  explain briefly how you would carry out the investigation

* draw a table or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings into the table.

L O
NS

Lwe

...... Sek.bae & circanl . 85,0000 i o @R 2SS AR S,

Cbs::'*'qeSw\*c\a"w\q\vneasure’f"\ewaf‘qh"o o The circuit diagram is well
drawn and correct in all respects.
The concise method includes use
...... S, vtv:sis&qreveg%\mEuumh\_m*q\-o\\p{sfesw‘rqrs of two resistors and measurement
of current and voltage followed by
repeats using an additional resistor
each time.

.,..‘Enr.:\....,...Ma.\.\zsm.ae...-......Z&?.(—).e.g.’f.......E’.‘.{?ﬁ.m‘.me.n.h.......b.‘t:x,....s:\s:‘.\&i.i..v:.\.s .................
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Example candidate response — high, continued

vaisaloaade Resistmnse PEE N W B = o N
V=R < 9
........... Resiskmnssn . mon. M ﬂ"‘fﬁgﬂi_
Csrrent
Plev o gimph for.resistnnse.. aanms. 2 bt .

S

Nurbe, ok Recichor

[Total: 7]

Examiner comments

e The table shows all the required
elements — columns for the number
of resistors, voltage and current
with correct units. The candidate
shows in the table and writes
clearly that the resistance is
calculated from the voltage and
current readings.

e The candidate uses five
combinations of resistors and
suggests a suitable graph that
could be plotted.

Total mark awarded = 7 out of 7

How the candidate could have improved the answer

This answer gained full marks. The candidate understood the task and wrote a very clear and concise plan.
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Example candidate response — middle

Example Candidate Responses: Paper 5

Examiner comments

4 A student is investigating resistors connected in parallel.
The following apparatus is available to the student:

ammeter -

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors. You are not required to carry out this investigation.

You should:

* draw a diagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram)

*  explain briefly how you would carry out the investigation

* draw a table or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings into the table.

o The circuit diagram is well
drawn and correct in all respects.
The method includes reference to
repeating the measurements with
different numbers of resistors.
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‘ Example candidate response — middle, continued

5) AR = S N o=
T T G T X = N
e TR E AN S TR (XN \asﬂ:\u\% ........
e BN AN E A s N B 5 N SN S T o AN

B e S ....Y.EI.%.::&:.C&Q\J%

%cwr\/(\ W S, P N

e DEE "?h;:’voumcxk?\c\h R—— N Ao
-
........ RN oo e S wos =N

QA r“\.

( =B R T \U“\\C\i\ ................................. e s
e > STNBLTE S [ SN SN S R —

[Total: 7]

Examiner comments

e The table does not include a
column for the number of resistors
used. The candidate clearly states
that the readings are used to
calculate the combined resistance
of the resistors. The candidate does
not make any other points about
the investigation to gain further
credit.

Total mark awarded =5 out of 7

How the candidate could have improved the answer

The table required a column for the number of resistors used.

The candidate needed to make one more valid suggestion relating to precautions (e.g. using a low current to
prevent resistors becoming too hot) or an aspect of good practice (e.g. using at least five different resistor

combinations).
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Example candidate response — low Examiner comments

4 A student is investigating resistors connected in parallel.
The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

a box of identical resistors.

Plan an experiment to investigate how the combined resistance of the resistors, connected in
parallel, depends on the number of resistors. You are not required to carry out this investigation.

You should:

* draw a diagram of the circuit you could use to determine the resistance of resistors connected
in parallel (show only two resistors in your diagram)

+  explain briefly how you would carry out the investigation

+ draw a table or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings into the table.

Fp 4 1T

[

o o The circuit diagram shows a
voltmeter in parallel with a
component. A variable resistor is
wrongly shown in parallel with the
fixed resistors. The voltmeter and
ammeter symbols are not correct
because they have lines through
the middle. The method includes
reference to repeating the
measurements with different
numbers of resistors.
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‘ Example candidate response — low

opasalel S Sleon %’:91,#\3@
TR T A reacings  on. Tie....Aw0rnetes. ..
cond. Noltmerec. tn._the Ypble  iselen awn) .

Votnelked [ Ragisiena
N cas

G I RO B o LDt OF B CEERES
i VYo N TRUPO A T 02 DO VB, R i
R o e e e N R o
Lo pasele) . agStenn... Ry Fyere. B2,
lonnhed | o yence  bu formaele .

7 L i (2]

Eesreresrsnsasarnesaresranarraanars B eaataa L LT T TR T TP P I

Examiner comments

9 The table does not include a
column for the number of resistors
used. The candidate shows that the
readings are used to calculate the
combined resistance of the
resistors. The candidate does not
make any other points about the
investigation to gain further credit.

Total mark awarded = 2 out of 11

How the candidate could have improved the answer

The candidate needed to take more care drawing the circuit diagram so that the voltmeter and ammeter did
not have lines through the middle. Also the position of the variable resistor should not have been part of the

parallel combination.

The table required a column for the number of resistors used and the current column should have been

headed I/A.

The candidate needed to make one more valid suggestion relating to precautions (e.g. using a low current to
prevent resistors becoming too hot) or an aspect of good practice (e.g. using at least five different resistor

combinations).

Common mistakes candidates made in this question

o Describing a standard experiment to investigate the resistance of a resistor using a variable resistor to

give a range of potential difference and current readings.

e Describing a combination of this type of standard experiment with the investigation stated in the question

which resulted in a confusing account.
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Example Candidate Responses: Paper 6

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Physics (0625), and to
show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, followed by examiner comments on how the answer could have been improved. In this
way it is possible for you to understand what candidates have done to gain their marks and what they will
have to do to improve their marks. At the end there is a list of common mistakes candidates made in their
answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available to download from the School
Support Hub. These files are:

Question Paper 3, June 2016

Question paper
Mark scheme

Question paper
Mark scheme

Question Paper 5,

Question paper
Mark scheme

Question paper
Mark scheme

0625_s16_qp_31.pdf
0620_s16_ms_31.pdf

‘ Question Paper 4, June 2016

0620_s16_qp_41.pdf
0620_s16_ms_41.pdf

November 2016

0620_w16_qgp_52.pdf
0620_w16_ms_52.pdf

Question Paper 6, June 2016

0620 _s16_qgp_62.pdf
0620_s16_ms_62.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Physics (0625)
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How to use this booklet

Example Candidate Response - high Examiner comments

1 Inthis experiment, you will use a pendulum to determine a value for the acceleration of free fall g,

Carry out the following instructions, referring to Figs. 1.1 and 1.2, K . \
Examiner

clamp clamp annotations: Each
response is annotated
with clear explanation
of where and why
marks were awarded or

omitted. In this way it is
— possible for you to

-

e P et understand what
( \ candidates have done
Answers by real candidates in exam to gain their marks.
conditions. These show you the types of \ J
answers for each level. heasured to the centre of the
Discuss and analyse the answers with en measuring the length . o The car_rdldate shows .
. understanding of perpendicular
your learners in the classroom to O]IG'JM viewing of the scale on the metre
improve their skills. e_ichg rule.

o J

How the candidate could have improved the answer

. . Examiner comments This explains how the
(d) [!J,:_* The Ga'?'d'da_te could have suggest{f;d candidate could have improved the answer.
experll_'nent u5|_ng_d|fferent Iengths;_, re:peatlng This helps you to interpret the standard of
repeating the tlmlng_ of the 20 Dscl!latmns € Cambridge exams and helps your learners to
that merely suggesting repeats, without spec refine exam technique.

Common mistakes

The mostcommon errorforthis question was the mistakg Common mistakes a list of common mistakes

constitutes an Alphabet Agency. Many responses incorrd candidates made in their answers for each
reforms, all legislation passed by the Roosevelt administr| question.
Commonplace was the inclusion of the Emergency Banki

Cambridge IGCSE Physics (0625) 5
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6

Assessment at a glance

All candidates take three papers.

Candidates who have studied the Core subject content, or who are expected to achieve a grade D or
below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper 6. These candidates will be

eligible for grades C to G.

Candidates who have studied the Extended subject content (Core and Supplement), and who are
expected to achieve a grade C or above, should be entered for Paper 2, Paper 4 and either Paper 5 or
Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured questions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

All candidates take

either:

Paper5 1 hour 15 minutes
Practical Test 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or:
Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at

www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Physics (0625)
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Paper 6 — Alternative to Practical

Question 1

Example candidate response — high Examiner comments

1 Asiudent is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.

clamp——_ [ 7

§
Q
Q
—_—
—_——
%
——
'—Q
SR e
T == Io
R—Q
—_—
"Q
e
e
—_——
_Q
—_——
Q

Fig. 1.1

(a) On Fig. 1.1, measure the unstretched length 4, of the spring. Record [, in the first row of
Table 1.1. 11

(b) The student hangs a load L of 1.0N 6n the spring and measures the new length.1 of the spring.
She repeats the measurements using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are
shown in Table 1.1. ’

(i) For each set of readings, calculate. the extension e of the spring using the equation
e = (- Iy). Record the values of e in the table.

Table 1.1 0 The candidate measures and
records the length correctly.

L/N /mm e/mm

00 &8 0 o Mark awarded for (a) =

1.0 59 Y 1 out of 1

20 64 9

50 89 iy e The values of extension have
40 74 A9 been successfully calculated.

50 78 22 @

(11 | Mark awarded for (b) (i) =

(ii) Explain briefly 6ne precaution that you would take in order to obtain reliable readings. 1 out of 1
ek for_Yhe. spring..fo...g0. hack..p..its. cnginal.. Length....
ban(:orekthﬁ’(henee&(:readlnﬁﬁm © The suggested procedure
contradicts the description of the
experiment.

Mark awarded for (b) (ii) =
0 out of 1

Cambridge IGCSE Physics (0625) 7



Example Candidate Responses: Paper 6

8

Example candidate response — high, continued

(c) Plot a graph of e/mm (y-axis) against L/N (x-axis).

g

b 1 2N 3N unN SN [4]
(!
L[N
(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

(i) Calculate the extension e of the spring.

e-L- lo
e.7-55=17 PO 1 7mﬂle .................... 1]

(ii) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

w= .5 éNG .......................... 2]

[Total: 10]

Examiner comments

o The candidate draws a graph
with the axes the right way round
and correctly labels with a suitable
scale. The plotting is accurate but a
best-fit straight line has not been
drawn. A line joins each point to the
next.

Mark awarded for (c) = 3 out of 4

6 This is correct.

Mark awarded for (d) (i) =
1 out of 1

0 The method is clearly shown on
the graph and obtains a value for W
that is within the tolerance allowed
and gives the correct unit N.

Mark awarded for (d) (ii) =
2 out of 2

Total mark awarded =
8 out of 10

How the candidate could have improved the answer

The candidate needed to write a relevant precaution describing how to read the rule to obtain a reliable

reading.

The graph line should have been a best-fit straight line.
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Example Candidate Responses: Paper 6

Example candidate response — middle Examiner comments

1 Astudent is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.

clamp —— [ 7T

e
3
Q
—_—
———————
3
———
——
Q
&iing —_——
——
—3
————
———
e
————————
Q
Q
Q
3
3
_——
e

Fig. 1.1

(a) ‘On Fig. 1.1, measure the unstretched length 4 of the spring. Hecord Ay m the. first row. of
Table 1.1. L 1]

(b) ‘The student hangs a load L of 1.0N on the sprmg and measures the new lengtt Lof the spring.
She repeats the meéasurements using loads of 2.0N, 8.0N, 4:0N and-5.0N. The réadings are
shown in Table 1.1. e

(i) For each set of readings, calculate the extension e of the sprmg using the equation
e=(l—=1).F Record ‘the values.of eiin the table.

Table 1.1

LN yom | efmm o The candidate measures and
00 55 0 0 o records the length correctly.

19 59 — L‘ - Mark awarded for (a) =

20 64 1 1 out of 1

3.0 69 ‘Y

40 74 1 @ The values of extension have

5.0 78 29 9 been correctly calculated.

(] .
‘ Mark awarded for (b) (i) =
(i) Explain briefly onie precaution that you would take in order to obtain réliable readings. 1 out of 1

ok uat. iy emm\od ?am o.Ml \oad.

..-..e.m e The candidate’s suggestion is
not a relevant precaution but a
vague statement about avoiding
carelessness.

Mark awarded for (b) (ii) =
0 out of 1

Cambridge IGCSE Physics (0625) 9
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10

Example candidate response — middle, continued

Examiner comments

(c) Plot a graph of /mm (y-axis) against L/N (x-axis). S_(:al € fiaes
> | | | | | V- axis
Bl M E R MR RS MERAE L e B6n U i i v e
2§ ! ,
j ‘ | ' Xoxis
/, ! lDMN}S;lN
20 I ;i
; ‘///‘
2 /
= : Bieis-ese
\‘U i i o Rk i e e b PR
s 7 .‘
\0 i o : i
i :/ { | ‘ L
00 -0 26 16 u-0 <0 4]
L/

(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

7 72mm

(i) Calculate the extension e of the spring.

i 1T mm

[116

(i) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

15-10

\M: yi'& .
ﬂ ()(2-4:' 202 -2:2 W= \et N 2]
[Total: 10]
wwmen = Sl
@BLeBe - 1215 Sn =13
n-3°L 7 2_:\1__’136

O The candidate draws a graph
with the axes the right way round
and correctly labels with a suitable
scale. The plotting is accurate but
the candidate does not draw a best-
fit straight line. The candidate
draws a line that joins each point to
the next.

Mark awarded for (c) =
3 out of 4

e Extension has been calculated
correctly.

Mark awarded for (d) (i) =
1 out of 1

@ The candidate does not take a
reading of W at the point on the
graph where the extension

e = 17mm, but calculates the
gradient and then goes on to some
further calculations.

Mark awarded for (d) (ii) =
0 out of 2

Total mark awarded =
6 out of 10

How the candidate could have improved the answer

The candidate needed to write a relevant precaution describing how to read the rule to obtain a reliable

reading.

The graph line should have been a best-fit straight line.

The candidate needed to read the load from the graph at the point where the extension is 17 mm.
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Example candidate response — low

1 Astudent is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.

clamp——~-_

spring\

[

Fig. 1.1

(a) On Fig. 1.1, measure the unstretched length [, of the spring. Record lé in the first row of
Table 1.1. : [1]

(b) The studenthangs a load L of 1.0N on the spring and measures the new length [ of the-spring.
She repeats the measurements using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are
shown in Table 1.1. .

(i) For each, set of readings, calculate the extension e of the spring using the equation
&= (I~ 1,). Record the values of e in the table.

Table 1.1
L/IN I/mm e/mm

0.0 55 0 o
10 ) 4

2.0 ' 64 5

30 69 5

40 . 74 5 _
5.0 78 0 9

[1]

(ii) Explain briefly one precaution that you would take in order to obtain reliable readings..

i ‘P}‘ WIS TSP ‘vv W ﬂne_ SRma ’mw cﬂdlﬂd“ ‘IIQPDZH
R \ ; T
A H,”s P rao €05 / w]no,h ﬂ.e we;é,u— Woe  Incvease, 1

t
""‘“‘[60— H'\e Srv'ﬂ:) (_)"ﬁ/ Jecveug'nv 'Tl"’ﬁ‘:]a f:,-z,h.‘ of‘rjh..a,[

\cq\gl,(’ vLe.\ ':U‘r LN \r/(;'[:)H’

Example Candidate Responses: Paper 6

Examiner comments

o This is correct.

Mark awarded for (a) (i) =
1 out of 1

9 The candidate does not
calculate the extension for each
value of the load but calculates the
change in extension for each value
of load.

Mark awarded for (b) (i) =
0 out of 1

e The candidate makes a
comment about ‘the spring law’
instead of writing a precaution.

Mark awarded for (b) (ii) =
0 out of 1

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 6

12

Example candidate response — low, continued Examiner comments

(c) Plot a graph of e/mm (y-axis) against L/N (x-axis).

¥ eThe candidate plots /mm

against L/N instead of e/mm

| i | | against L/N as instructed in the

oo b S ShAS sesa kxaer beviy e e question. The axes are not labelled.
@ | ' " ‘ The first plot is missing and the line

is not a best-fit straight line.

LA RN

Mark awarded for (c) =

IANAAARENLENEALREN LAY

0 out of 4
chox t "y
5— 5 bo |
4 U
99 ° e The extension is calculated
g - fbleck b ! \ '7 correctly.
o 0 i 3 1 i i i L | 1 :
- 1 2 5 1 S X (4 O Mark awarded for (d) (i) =

1 out of 1
(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

@ In spite of plotting the wrong
FS covrecssiunnessess st oeneeiiseasessessassssssai graph, the candidate is able to use
the graph correctly to obtain a value

(i) Calculate the extension e of the spring. . e
for W that is within the tolerance

) (7 vt 1 allowed and gives the correct unit,
@'= isveuntviiainsessuisitvieninsansssossnvonREIesy [1] N
(ii) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information. Mark awarded for (d) (ii) =

2 out of 2

W= 0'37’ ..... N 2

[Total: 10] Total mark awarded =

4 out of 10

How the candidate could have improved the answer

The candidate should have understood what was meant by the extension of a spring to calculate the values
correctly.

A relevant precaution describing how to read the rule should have been used to obtain a reliable reading.

The candidate should have plotted extension on the y-axis of the graph and then plot all the points
accurately and draw a best-fit straight line.

Common mistakes candidates made in this question

o Writing a vague statement rather than a relevant precaution describing how to read the rule to obtain a
reliable reading.

e Making a poor judgement of the best-fit straight line on the graph.
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Example Candidate Responses: Paper 6

Question 2

Example candidate response — high Examiner comments

2 A student is using a balancing method to determine the weight of a piece of soft modelling clay.
The apparatus is shown in Fig. 2.1.

soft
modelling clay

50.0cm mark

G s ipewemie o The candidate correctly marks
: the distance x on Fig. 2.1.

pivot bench Mark awarded for (a) = 1 out of 1

Fig. 2.1
P is a metal cube of weight P= 1.0N. Q is the piece of soft modelling clay.
The student places the cube P so that its weight acts at a distance x from the pivot.

He adjusts the position of Q to balance the rule and measures the distance y from the centre of Q
to the pivot. He calculates the weight W of Q using the equation W= P—;

(a) On Fig. 2.1, mark clearly the distance x. [1]

(b) Suggest a change to Q that would make it easier to find the value of y accurately. e This is a good suggestion for
*WNMMQ&M&J‘\NA,@Q}Squwc-&:awwn the change to Q.
Dind e conlr o} Mo o
..... w\éaf’dm}em Mark awarded for (b) = 1 out of 1

(c) Itis difficult to achieve an exact balance of the metre rule in this type of experiment. This can
make the result unreliable.

Explain how you would reduce the effect of this problem to improve the reliability of the
experiment.

: ..... 5.0 3849 o) r...f;% ..... ) V\S\{c—é\o‘*kmﬁe\\\r\gcﬂmﬁ .................... © Exact balance has not been
..... M“\QAU“QG%‘L“.P“MQM"@VWML{N‘} addressed but the candidate writes
and. rumhecs ek e vulev @ 1) | about precautions that are taken to

obtain accurate distance readings.

Mark awarded for (c) = 0 out of 1

Cambridge IGCSE Physics (0625) 13



Example Candidate Responses: Paper 6

Example candidate response — high, continued Examiner comments

(d) The metal cube P is larger than the width of the metre rule.

Explain briefly how you would determine the reading of the metre rule scale at the position of

the centre of mass of P. You may :Zawadiagram‘ 5\4? ) et oW Sternan
3.3 AN the duo ?M(\,\g 'gef)'vwv'\ﬂd'L
N o % RO .u,\‘_ wbe W\J “'\"Q W\‘\
Z ‘1‘ 4 ()
Lot e stepl) Bnd becavse wenrees

FW afes nt ne Omr\fj .
Lo add bobh vadves (oo “@ﬂa‘nd Ban wide by 2. 0 Clear diagram has been drawn
(eg: ML= ) which explains the procedure well.

Mark awarded for (d) =
2 out of 2

(e) Before starting the exberiment, the student determines the position of the centre of mass of
the metre rule.

6 Balancing the rule on the pivot

Explain briefly how you would do this. has been written correctly. The
........ B,\DAD—W'\‘\ Ao ulew evi e Pivet. alternative method, added
100 by hongung k.. Score . kim0 sides . and. ﬁ‘e‘“im‘ﬂ o unnecessarily, is too complex and
ne wtwg,m ?\NM\; Peals . i-heveding bro not very practical but has not been
m-i ante o paacss (5] [Total; 8] penalised.
3r eadn side

Mark awarded for (e) =
1 out of 1

Total mark awarded =
5 out of 6

How the candidate could have improved the answer

(c) The candidate should have used the experience gained during the course to describe what was done in
this type of experiment. For example moving Q slowly one way until the rule just tips, then moving Q the
other way until the rule tips back and taking the reading between these two positions of Q.

(e) Although the candidate was awarded the mark, it would have been better to have written only about
balancing the rule on the pivot and not to add a second, rather impractical method.

14  Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 6

Example candidate response — middle Examiner comments

2 A student is using a balancing method to determine the weight of a piece of soft modelling clay.
The apparatus is shown in Fig. 2.1.

soft
modelling clay

50,'/0 Gin mark Q metre rule
B+ @ 7
= 7A ' € The candidate shows the
distance to one edge of the cube,
pivot B not the centre.
Fig. 2.1 Mark awarded for (a) = 0 out of 1

P is a metal cube of weight P = 1.0N. Q is the piece of soft modelling clay.
The student places the cube P so that its weight acts at a distance x from the pivot.

He adjusts the position of Q to balance the rule and measures the distance y from the centre of @
to the pivot. He calculates the weight W of Q using the equation W= P_yx .

(a) On Fig. 2.1, mark clearly the distance x. [1]

(b) Suggest a change to Q that would make it easier to find the value of y accurately.

- R a0 opEeR apopiale. o00asunme) Shaby
............. 1o e modallify,.. dgg @ . | Markawarded for (b)= 0 outof

(c) Itis difficult to achieve an exact balance of the metre rule in this type of experiment. This can
make the result unreliable.

e This is a vague answer.

Explain how you would reduce the effect of this problem to improve the reliability of the
experiment.

PV i A

e The answer suggests repeating
the experiment several times and
taking the average.

Mark awarded for (c) = 1 out of 1

Cambridge IGCSE Physics (0625) 15
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Example candidate response — middle, continued

(d) The metal cube P is larger than the width of the metre rule.

Explain briefly how you would determine the reading of the metre rule scale at the position of
the centre of mass of P. You may draw a diagram.

Q\\%’\-\" o=y mwm

;n‘n T T Llllllllllll
A T~ wdoh ol -

(e) Before starting the experiment, the student determines the position of the centre of mass of
the metre rule.

Explain briefly how you would do this.

%@W?%%WVMOQ%NO%@& ......

e [Total: 6]

Examiner comments

o The candidate indicates a
correct method but the response is
too vague to gain both marks.

Mark awarded for (d) =
1 out of 2

9 This is correct.

Mark awarded for (e) =
1 out of 1

Total mark awarded =
3 out of 11

How the candidate could have improved the answer

(a) The distance x to the centre of the block should have been shown.

(b) The candidate should have suggested an appropriate shape (e.g. a cube).

(d) Writing should have been clearer that the block width must be measured.
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Example Candidate Response — low

2 A student is using a balancing method to determine the weight of a piece of soft modelling clay.
The apparatus is shown in Fig. 2.1.

soft
modelling clay
50.0 cm mark
Q metre rule
: 1]
R X V.
L ]
pvot bench
Fig. 2.1

P is a metal cube of weight P= 1.0N. Q is the piece of soft modelling clay.
The student places the cube P so that its weight acts at a distance x from the pivot.

He adjusts the position of Q to balance the rule and measures the distance y from the centre of Q
to the pivot. He calculates the weight W of Q using the equation W= I—Dyi( i

(a) On Fig. 2.1, mark clearly the distance x. [1]

(b) Suggest a change to Q that would make it easier to find the value of y accurately.

\ e W oon e

(c) ltis difficult to achieve an exact balance of the metre rule in this type of experiment. This can
make the result unreliable.

Explain how you would reduce the effect of this problem to improve the reliability of the

ancl f'(V[c(

experiment.

Qrpex it

Example Candidate Responses: Paper 6

Examiner comments

0 The candidate does not mark
the distance x clearly.

Mark awarded for (a) = 0 out of 1

e This does not answer the
question.

Mark awarded for (b) = 0 out of 1

e The candidate correctly
suggests repeating the experiment
several times and taking the
average.

Mark awarded for (c) = 1 out of 1

Cambridge IGCSE Physics (0625)
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Example candidate response — low, continued

(d) The metal cube P is larger than the width of the metre rule.

Explain briefly how you would determine the reading of the metre rule scale at the position of
the centre of mass of P. You may draw a diagram.

(e) Before starting the experiment, the student determines the position of the centre of mass of
the metre rule.

Explain briefly how you would do this.

by . Magng on e Pk oy 4

[Total: 6]

Examiner comments

o This does not answer the
question.

Mark awarded for (d) =
0 out of 2
e This is correct.

Mark awarded for (e) =
1 out of 1

Total mark awarded =
2 out of 6

How the candidate could have improved the answer

(a) The candidate should have shown the distance x from the pivot to the centre of the block.

(b) An appropriate shape should have been suggested (e.g. a cube).

(c) The candidate needed to explain that the width of the cube must be measured and then the block
positioned so that half the width lays either side of the required position. A diagram makes it much easier for

the candidate to describe this.

Common mistakes candidates made in this question

Writing vague responses to parts (¢) and (d). Candidates should realise that they are being asked to write
from their own experience of carrying out similar experiments during their course.

Cambridge IGCSE Physics (0625)



Question 3

Example Candidate Response - high

3  Astudent is investigating the magnification of images produced by a lens.
The apparatus is shown in Fig. 3.1.

illuminated
object 1 b

screen

Fig. 3.1

The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and
the illuminated object remain in the same positions throughout the experiment.

(a) She places the lens close to the illuminated object. She moves the lens until she sees a
sharply focused, enlarged image of the object on the screen.

She measures the distance a from the illuminated object to the centre of the lens.

a= ) 20.3cm

She measures. the distance b from the centre of the lens to the screen.

b= s

Example Candidate Responses: Paper 6

Examiner comments

o The calculation is correct.

Mark awarded for (a) = 1 out of 1

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 6

20

Example Candidate Response — high, continued

(b) The student then moves the lens towards the screen until a smaller, sharply focused image:
of the object is seen on the screen.

She measures the distance x from the-illuminated object to the centre of the lens.

M= o, 0.321 9 i

(c) A student suggests that m; x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference fo the
results.

statement ... sl

justification
is

(d) State iwo precautions that you would take in this experiment to obtain reliable results.

KQQF the  objec ens  and sceen of Same  height

(e) Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

18 had o £ind he best Shay)b\\tj fa(‘mfed

................ 1]

6 [Total: 7]

Examiner comments

9 The calculation is correct.

Mark awarded for (b) = 1 out of 1

e The statement is correct and
the justification is clearly explained.

Mark awarded for (c) = 2 out of 2

o The candidate suggests two
sensible precautions.

Mark awarded for (d) = 2 out of 2

6 The candidate does not give a
convincing reason, showing a lack
of familiarity with this type of
experiment.

Mark awarded for (e) = 0 out of 1

Total mark awarded =
6 out of 7

How the candidate could have improved the answer

(e) The candidate should have explained that the image could appear equally well focused over a range of

lens positions.
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Example Candidate Responses: Paper 6

Example candidate response — middle Examiner comments

3  Astudent is investigating the magnification of images produced by a lens.

The apparatus is shown in Fig. 3.1.

iluminated
object ;
[ a e b | screen
lens
[ i
- B >
Fig. 3.1

The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and
the illuminated object remain in the same positions throughout the experiment.

(a) She places the lens close to the illuminated objéct. She moves the lens until she sees a
sharply focused, enlarged-image of the object on the screen.

She measures the distance a from the illuminated object to the centre of the lens.

20.3cm
a=

She measures the distance b from the centre of the lens to the screen.

Calculate the magnification m; of the image, using the equation m, = g.

m =29 @ oty | @ The calculation is correct.

Mark awarded for (a) = 1 out of 1
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Example Candidate Responses: Paper 6

Example candidate response — middle, continued Examiner comments

(b) The student then moves the lens towards the screen until a smaller, sharply focused image
of the object is seen on the screen.

She measures the distance x from the illuminated object to the centre of the lens.

She measures the distance y from the centre of the lens to the screen.

19.8cm

y:

Calculate the magnification m, of the image, using the equation m, = }}/ e The calculation is correct

Mark awarded for (b) = 1 out of 1
My 0220 ]

(e) A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the .
results. e The candidate calculates

m1 x mz correctly but does not state
that0.97 is very close to 1 and

therefore the results support the
statement %emc“ﬁ“"f“fq‘o“’”"f%;“’%@(\’@_w@ ..... ho’\(h)esgme suggestion within the limits of
experimental accuracy.

justification ((“f’ﬂﬂgnfmlm»?ufdyrﬁef”em"’@ ..........................................

............................................................ ’+(‘3”Cl75”96 Gmfb\,"ﬂ’_ing "“O \A‘Lmr(_ﬁm___. Mark awarded for (C) =0 out of 2
De fens O p)armi ?ﬂ“ x0.53- 0.9 79 21

(d) State two precautions that you would take in this experiment to obtain reliable results.

1ot o bk okl 3 ol aod i | © T Senile precautons are

Mark awarded for (d) = 2 out of 2

e The candidate does not give a
convincing reason, showing a lack
of familiarity with this type of
......................... experiment.

.......... {11

[Total: 7]

(e) Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image on the screen.

Mark awarded for (e) = 0 out 1

Total mark awarded =
4 out of 7

How the candidate could have improved the answer

(c) The candidate should have realised that the results support the suggestion within the limits of
experimental accuracy.

(e) The candidate needed to show familiarity with this type of experiment by explaining that the image can
appear equally well focused over a range of lens positions.
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Example Candidate Response — low

3  Astudent is investigating the magnification of images produced by a lens.
The apparatus is shown in Fig. 3.1.

illuminated
object ¢ b
n

screen

Y
A

Fig. 3.1

The student places a screen at a distance D = 80.0cm from an illuminated object. The screen and
the illuminated object remain in the same positions throughout the experiment.

(a) She places the lens close to the illuminated object. She moves the lens until she sees a
sharply focused, enlarged image of the object on the screen.

She measures the distance a from the illuminated object to the centre of the lens.

20.3cm
as=

She measures the distance b from the centre of the lens to the screen.

b= 59.7cm
Calculate the magnification m, of the image, using the equation m, =§.

Example Candidate Responses: Paper 6

Examiner comments

o The calculation is correct.

Mark awarded for (a) = 1 out of 1

Cambridge IGCSE Physics (0625)
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Example candidate response — low, continued

(b) The student then moves the lens towards the screen until a smaller, sharply focused image
of the object is seen on the screen,

She measures the distance x from the illuminated object to the centre of the lens.

Y= . ssissass

Calculate the magnification m, of the image, using the equation m, = %

my= ...

(c) A student suggests that m, x m, should equal 1.

State whether the results support this suggestion. Justify your answer by reference to the
results. ’

SHRIEMENE cree N et sere e e eeneee et rere e ernenes e

justification ..&\.\3..‘9&&&!“&&. \“KQ\SXQ“&KSKYW\\‘(\\K\Y\’\M"\\\YXSQY\MWW\\\\W\YIM
0,500, O O, e M St Ao €D

[2]
(d) State two precautions that you would take in this experiment to obtain teliable resuits.
R O L —
2. 000, A XU, .. A Yoo, Whk oo o gt €D

(e) Suggest one reason why it is difficult, in this type of experiment, to decide on the best position
of the lens to obtain a sharply focused image-on the screen.

50 S . . ol €D

{Total: 7]

Examiner comments

e The calculation is correct but
not given to 2 or 3 significant
figures.

Mark awarded for (b) = 0 out of 1

e The candidate does not state or
explain that the results support the
suggestion, within the limits of
experimental accuracy.

Mark awarded for (c) = 0 out of 2

O These are alternative answers
for one correct response.

Mark awarded for (d) = 1 out of 2

6 The candidate does not give a
convincing reason, showing a lack
of familiarity with this type of
experiment.

Mark awarded for (e) = 0 out of 1

Total mark awarded =
2outof 7
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Example Candidate Responses: Paper 6
How the candidate could have improved the answer
(b) The answer should have been given to 2 or 3 significant figures.

(c) The candidate should have realised that the results support the suggestion within the limits of
experimental accuracy.

(d) A second valid suggestion should have been made.

(e) Familiarity with this type of experiment should have been shown by explaining that the image can appear
equally well focused over a range of lens positions.

Common mistakes candidates made in this question
Failure to realise the significance of results being within the limits of experimental accuracy.

Writing vague responses to part (e). Candidates should realise that they are being asked to write from their
own experience of carrying out similar experiments during their course.
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Question 4

Example candidate response — high

4

A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph.

The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

resistance wires of different lengths
metre rule.

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.

You should

draw a diagram of the circuit you could use to determine the resistance of each wire
explain briefly how you would carry out the investigation

suggest suitable lengths of wire

state the key that you would control

draw a table, or tables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.
T =
v‘?‘v U\\fj swkdn
ummeter
oA ew
Wire 0
T watre
e
W
volkwates

Examiner comments

o The candidate draws a good
circuit diagram including the correct
circuit symbols.
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Example candidate response — high, continued

Stege:. @ﬁcmvdvﬂ o xne. diagov.. coyw.d: ML Lt /it ...
...................... PPATALNS....o. aond.... coommecrs.. .. ﬂc&w NeListomes. mm.nmm.?ft;”‘
................. Q. Closk. The. switth.. . read. tue  cumrent. on the ouwmeter, T
....................... oued. £ Potesstial Ofference .. on tue . setvaster. M ond. ...
........................ Vo)., Yo, A0, m-\:ow,i
................. @...U v Sornmdla.. m\b’w\m‘—‘j“m@t—', Lalodats...
...................... Ao resstanc... a4 fois.. wwa‘(ww@ o). Tk At ...
................. @®)...Copee... A\t AT, ol a....:rm \ARS..
RV Vo s s 3 2o mesvkmzn:% 200, }&m o,

S0 D LR BEA . (Al R resistane. . aundh.. mrvﬁ
Lm.m...vm@r gy constant:.). (2]

....... 7

[Total: 7]

i)

Example Candidate Responses: Paper 6

Examiner comments

9 The method includes taking
readings of current and potential
difference using at least five
different lengths.

The range of different lengths is
appropriate.

e The candidate draws a suitable
table with headings for length,
current, potential difference and
resistance, each with the correct
unit.

Total mark awarded =
6 out of 7

How the candidate could have improved the answer

The candidate needed to state any key variables to control.

Cambridge IGCSE Physics (0625)
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Example candidate response — middle

4 A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph. o
~——

The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

resistance wires of different lengths
metre rule.

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.

You should

draw a diagram of the circuit you could use to determine the resistance of each wire

explain bri ut the investigation

suggest suitable lengths of wire
—

state the key variables that you would control

draw a table, or tables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.

Examiner comments

o The candidate draws a
workable circuit diagram including
the correct circuit symbols.
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Example candidate response — middle, continued Examiner comments

[/1 L‘ev\q% ﬁ VoK. d\au A be. 5o.on
e 1 5 4 DTS N N R AU O S SRPTIL Le L UON NP
/Wygf,,(ﬂﬂﬁ%{’thﬁcaﬁnecfzﬂﬁ (eacl.
APl MUY R T O TPNE e AL LH U

XK@C&VA%A@[eﬂﬁfLQ%ThCM\% /41,\(,/\
55 > COATNL L iygfc‘fhelz‘\yfcm/lﬂté-{: e
V{;ziw@ﬂ.ﬂ Jg/\eguﬁf@nt(/gg;p\:«l’—fo
. @7(......:ﬁ..&?..n..ml/ﬁ.Qk.Z,fa.yﬂ.Ce..,..fZ.. .t e o

’(Ae;x/\ i ha KGE..... -5/1 s L3011 ]L b /l.e...(.am% \

.,éw{ A pep k... HE.. ax/eﬁmgﬂ i
y\ “ﬁhe/ <fﬁé’7éme7ﬁc SO 5P 30
Secfzom/y
ayed (77L '{AP : WVC a,;/w{ i/]e 0 ag@
Ry N R @ The method does not include
Zj taking readings of current and
.......................................................................................................................................................... potential difference using at least

.......................................................................................................................................................... five different Iengths_
......................................................................................................................................................... The candidate correctly suggests
.......................................................................................................................................................... that the CrOSS-SeCtiOnaI area of the
wire is a variable that should be
kept constant.

....................................................................................................... Total mark awarded -
4 out of 7

7

[Total: 7]

How the candidate could have improved the answer

The candidate should have written a clear, brief method to include taking readings of current and voltage,
using five or more lengths of wire and suggesting a suitable range of different lengths. Also the candidate

should have drawn a table as specified in the question.
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Example candidate response — low

4 A student is investigating how the resistance of a wire depends on the length of the wire. The
student aims to plot a graph.

The following apparatus is available to the student:

ammeter

voltmeter

power supply

variable resistor

switch

connecting leads

resistance wires of different lengths
metre rule.

Plan an experiment to investigate how the resistance of a wire depends on the length of the wire.
Ine

You should

draw a diagram of the circuit you could use to determine the resistance of each wire
explain briefly how you would carry out the investigation

suggest suitable lengths of wire

state the key variables that you would control

draw a table, or tables, with column headings to show how you would display your readings.
You are not required to enter any readings in the table.

— @
(1]

Ilcrcllrnxl

Examiner comments

o The candidate draws an
incomplete circuit, but the circuit
symbols are correct.
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Example Candidate Responses: Paper 6

Example Candidate Response - low, continued Examiner comments

.......... B.uﬂz(....m....cz‘r.mit...lt/fg...r/za..di??mm..m..;.]um.,..fzke..dﬁé@mt.../ayﬁ.of...,...
..Mim,..Qd.....f}lﬂ....mlmd:ilg../eaJi.,.,..ea.c}.L..ane...fea{.‘..vér...tvﬁt&....{zy‘.z}nrﬂe..:f).\e...misfm.@...
..g.][ariaﬂe‘..ze.sistat)...,..zecam(....f);,e....qmmefa:..azw(...yallrmdm‘.ma[zuﬂ..,.,mea&m...‘iis.....
.,lenji})...dier...iesiz'tz}...m..f)ze...dtadt ....................................................................................
......... Dnmi?.“i&e...gsoeﬁment,.mak..‘swz.‘..wA‘.‘wine,....an/. ..oeed . To. tat. for twice .
bud..dithrent...considderabe...vesistance.., S ofher...one.... still. need. Zo.. Jest . at... Hese..

11 ) 3 o R RN GO R b It R BN S o U ORI e
7 it e 9 The candidate mentions taking
............. N....COCTARIE, ... WY . ..l G i bbbt dsins s dietion St readings of current and voltage but
there are no other important
aspects of the method given.

The candidate does not state any
key variables to control.

Total mark awarded =
2outof7

How the candidate could have improved the answer

The candidate should have drawn a complete circuit then written a clear brief method including taking
readings of current and voltage, using five or more lengths of wire and suggesting a suitable range of
different lengths. Also the candidate should have drawn a table as specified in the question.

Any key variables to control should have been mentioned.

Common mistakes candidates made in this question

Writing a vague method that did not address the task set in the question, drawing an incomplete table (e.g.
with units missing) and missing out the description of key variables to control.
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Question 5

Example candidate response — high

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

thermometer —|]

lid

insulation..__

water

beaker A /S“P -

Fig. 5.1

(a) The student pours 200 cm® of hot water intd a 250cm?® insulated beaker labelled A. He covers
the top of the beaker. with a lid.

The student takes. a temperature reading. every 30s. as the water cools. The. readings are
shown in Table 56.1. ’

(i} Complete the column headings in the table. - [1]

(i) The starting temperature 6 of the hot water in beaker A is shown on Fig. 5.1.

Record this temperature in the table at time ¢=0s. [t
Table 5.1
b-eaker A -b.eakér B T . beaker C
insulation.and lid insulation,nolid |  lid, no insulation
s 610 , Ce°C ' o/ °(.Q
o | sz @) 85 78
30 80 79 R 74
60 77 74 7
90 75 70 68
120 73 ‘ 67 7 66
150 71 64 64

Examiner comments

o The column headings are
correct.

9 The temperature reading is
correct.

Mark awarded for (a) (i) = 1 out of 1

Mark awarded for (a) (ii) =
1 out of 1
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Example candidate response — high, continued

(b) The:student repeats the procedure using a.250 cm? beaker labelled B. Thisbeaker is insulated
but has no lid. .

He repeats the procedure again using-a 250cm? beaker labelled C. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1.
(i) Tick the statement that best describes the results of the investigation.

l—_—l Removing the lid speeds up the rate of cooling significantly more than removing
the insulation.

D Removing the insulation spéeds up the rate of cooling significantly more than
removing the lid.

There is no significant difference between removing the lid and removing the

insulation. e
: [l

(ii) Justify your answer by reference to the readings.

..... B = Bl T WL

(c) State two of the conditions that should be képt the same in this experiment in order for the
comparison to be fair. bt -

T Lm‘ml%'temw i osatencs

«

=

Suggest a suitable material for the lid. Give areason for your choice of material.

material ook

reason Fecrem, HovobBonnn ke el ... com ke’?ﬁm‘f‘bﬁ\nfe.

2

§lo=tizal -

L —=3"(312¢ g;,a,Wt
01“‘[‘6-$’L:Le€7”¢“6? 1237 (6o ¥ Jow ke ndt®

Example Candidate Responses: Paper 6

Examiner comments

e The candidate has not ticked
the first box.

Mark awarded for (b) (i) = 0 out of 1

O The answer given in part (i) is
incorrect so the justification is also
incorrect.

Mark awarded for (b) (ii) =
0 out of 1

6 Two appropriate conditions that
should be kept constant have been
suggested.

Mark awarded for (c) = 2 out of 2

@ The candidate makes a
sensible suggestion for the material
of the lid and gives a good reason
for the choice.

Mark awarded for (d) = 2 out of 2

Cambridge IGCSE Physics (0625)
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Example Candidate Responses: Paper 6

Example candidate response — high, continued

Examiner comments

(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the
volume of water. You may draw a diagram.

{

;(
| L]1 L
4

~.
.
SN

My

Vi DAY

N .

oS PR

(

RN 2]

[Total: 10]

e The candidate draws a clear
and correct diagram giving all the
necessary information — measuring
to the bottom of the meniscus and
viewing the scale at right angles.

Mark awarded for (e) = 2 out of 2

Total mark awarded =
8 out of 10

How the candidate could have improved the answer

(b) The candidate needed to draw the correct conclusion from the results and then justify that conclusion.
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Example Candidate Responses: Paper 6

Example candidate response — middle Examiner comments

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

([ l
9

thermometer —— | o
N w
R
lid
. . 5 -
insulation \(Vi ‘
. Z4 ,
water —— ]
S
beaker A ==X -

Fig. 5.1

(@) The student pours 200cm? of hot water into a 250 cm® insulated beaker labelled A. He covers
the top of the beaker with a lid.

The student takes a temperature reading every 30s as the water cools. The readings are
shown in Table 5.1.

(i) Complete the column headings in the table. [11

(ii) The starting temperature @ of the hot water in beaker A is shown on Fig. 5.1.

Record this temperature in the table at time t=0s. [1]
Table 5.1
‘beaker A beaker B beaker C
insulation and lid insulation, no lid lid, no insulation
tlg arc o' e @ € The column headings are
0 N 9 85 78 correct.
30 80 79 74
. - 7 - 9 The temperature reading is
correct.
90 75 70 68
120 & 67 66 Mark awarded for (a) (i) =
150 71 64 64 1 out of 1

Mark awarded for (a) (ii) =
1 out of 1
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Example candidate response — middle, continued

(b)

(©

{d)

The student repeats the procedure using a 250 cm? beaker labelled B. This beaker is insulated
but has no lid.

He repeats the procedure again using a 250 cm?® beaker labelied C. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1.

(i) Tick the statement that best describes the results of the investigation.

]
ll

E/There is no significant difference between removing the lid and removing the

insulation. )
- e o

(i) Justify your answer by reference to the readings.

e R - N é?@fﬁf‘enf et @ﬁ

Removing the lid speeds up the rate of cooling signiffcantly more than removing
the insulation.

Removing the insulation speeds up the rate of cooling significantly more than
removing the lid.

[2]
Suggest a suitablé material for the lid. Give a reason for your choice of material.
material KU‘O\W(
reason 6006 ...... '\\QSU\"&J[D( ..............................
2

Examiner comments

e The first box should have been
ticked.

Mark awarded for (b) (i) =
0 out of 1

0 The answer given in part (i) is
incorrect so the justification is also
incorrect.

Mark awarded for (b)(ii) = 0 out of 1

e The candidate suggests one
appropriate condition (the initial
temperature of the water) that
should be kept constant.

Mark awarded for (c) = 1 out of 2

G The candidate makes a
sensible suggestion for the material
of the lid and gives a good reason
for the choice.

Mark awarded for (d) = 2 out of 2
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Example candidate response — middle, continued

(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the
volume of water. You may draw a diagram.

-
Cmy ]
S 1

WD

ANV, B LET - SR\ DU I 2 S s P

T Scale. plovided oo dhis.....
& Mo ueler is Qemd@........

[Total: 10]

Example Candidate Responses: Paper 6

Examiner comments

0 The candidate does not show
in the diagram or description how
to obtain a reliable reading for the
volume.

Mark awarded for (e) = 0 out of 2

Total mark awarded =
5 out of 10

How the candidate could have improved the answer

(b) The correct conclusion should have been drawn from the results and then justified that conclusion.

(c) Second valid conclusion should have been stated.

(e) The candidate should have shown in the diagram or description how to obtain a reliable reading for the

volume.
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Example candidate response — low Examiner comments

5 A student is investigating the cooling of water.

Some of the apparatus is shown in Fig. 5.1.

thermometer ——|

lid
insulation ” [
<4 {
water g\,,' = l
@ 7 .
beaker A——Sho ..\ .

Fig. 5.1

(a) The'student pours 200cm? of hot water into a 250 cm® insulated beaker-labelied A. He covers
the top of the beaker with a lid.

The student. takes a temperature reading every 30s as the water cools. The readings are
shown.in Table 5.1.

(i) Complete the column headings in the table. ) - [1]

(ii) The starting temperature. 6 of the hot water in beaker A is shown on Fig. 5.1.

Record this temperature in the table at time {= Qs. ] 1]
- Table 5.1
beaker A beaker B beaker C
insulation and lid- insulation, no lid lid, no insulation

S8 o em o/ om o em @) | € The time unit is correct but the

0 53 @) 85 - 78 candidate writes cm as the unit for
30 80 . 79 74 temperature.
60 77 Rz 71 o
p” - -~ pos 9 The temperature reading is

— correct.

120 .73 67 66
150 _ 71 64 _ 64 Mark awarded for (a) (i) = 0 out of 1

Mark awarded for (a) (i) =
1 out of 1
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Example candidate response — low, continued

{b)

()

(d)

The student repeats the procedure using a 250cm?® beaker labelled B. This beaker is insulated
but has no lid. ’

He repeats the procedure again using a 250 cm® beaker labelled C. This beaker has a lid but
no insulation.

All the readings are shown in Table 5.1.
(i) Tick the statement that best describes the results of the investigation.

¥Removing the lid speeds up the rate of cooling significantly more than removing
the insulation.

B/Removing the insulation speeds up the rate of cooling significantly more than
removing the lid.

There is no significant difference between removing the lid and removing the
insulation.
[l

(ii) Justify your answer by reference to the readings.
n peaker €,y o con Lee

Because

much Jpsler thon Reaksr 8. O -

State two of the conditions that should be kept the same in this experiment in order for the
comparison to be fair.

2 e La4...of.. the beaber weed. that
................. J SUSQO(Q
[2]
Suggest a suitable material for the lid. Give a reason for your choice of material.
material ......., Q (a~.f§.: .......................................
reason Oﬁ/’ expensive an d 4. Q80 calfches
woat et aspRE N e
[2]

Example Candidate Responses: Paper 6

Examiner comments

e The candidate has not ticked
the correct box.

Mark awarded for (b) (i) = 0 out of 1

o The answer given in part (i) is
incorrect so the justification is also
incorrect.

Mark awarded for (b) (i) =
0 out of 1

6 The candidate suggests one
appropriate condition (room
temperature) that should be kept
constant.

Mark awarded for (c) = 1 out of 2

0 The candidate does not suggest
a suitable material in the context of
the experiment in a school
laboratory.

Mark awarded for (d) = 1 out of 2
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Example candidate response — low, continued

(e) Describe briefly how a measuring cylinder is read in order to obtain a reliable value for the

volume of water. You may draw a diagram.

( o mm%ﬁw

/
|
e
{

E.

s\
e

Waker /s felled insicde yrueasurds

[Total: 10]

Examiner comments

0 The candidate does not show in
the diagram or description how to
obtain a reliable reading for the
volume.

Mark awarded for (e) = 0 out of 2

Total mark awarded =
3 out of 10

How the candidate could have improved the answer

(a) The unit of temperature °C was required.

(b) The candidate should have arrived at the correct conclusion from the results and then justify that

conclusion.

(c) Second valid condition was not stated.

(d) The candidate should have suggested a suitable material and reason, in the context of a school

laboratory.

(e) The candidate needed to show in the diagram or description how to obtain a reliable reading for the

volume.
Common mistakes candidates made in this question

e Drawing the wrong conclusion in part (b).

o Writing a vague answer for one of the conditions that should be kept the same.
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