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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)
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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
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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)
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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
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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
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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
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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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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 Responses: Paper 5

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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Example Candidate Responses: Paper 5

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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Example Candidate Responses: Paper 5

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 Responses: Paper 5
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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 Responses: Paper 5

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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