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Example Candidate Responses — Paper 3

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE™/ IGCSE (9-1) Physics
0625 / 0972, 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 from the June 2021 series to exemplify a range of answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is 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 could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment

The questions and mark schemes used here are available to download from the School Support Hub. These files are:

0625 June 2021 Question Paper 31

0625 June 2021 Mark Scheme 31

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 3

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in
the right-hand column are the examiner comments.

Example Candidate Response — high Examiner comments

How the candidate could have improved their answer  \_ Y,

0 Mark for (a)(i) = 1 out of 1

o The candidate uses the word
‘deaccelerating’ but should use
o the correct term, i.e. decelerating.
Mark for (a)(ii) = 1 out of 1

o The candidate gives a
correct statement linking distance
travelled and area under the

o graph line. Incorrect working is
clearly crossed out and will be
ignored by the examiner.

Mark for (a)(iii) = 3 out of 3

Answers are by real candidates in exam Examiner comments are
conditions. These show you the types of answers for alongside the answers. These
each level. Discuss and analyse the answers with your explain where and why marks
learners in the classroom to improve their skills. were awarded. This helps you

to interpret the standard of
Cambridge exams so you can
help your learners to refine their
exam technique.

(a)(ii) The candidate used the word ‘deaccelerating’ but should have used the correct term, i.e. decelerating.
Examiners were instructed to accept deaccelerating. If unsure of the correct technical term, candidates are advised
to give a full description. In this question, a suitable description was: the speed decreased from 6 m/s at 50s to
Om/s at 90s.

(a)(iii) To avoid a common mistake giving the crossed out incorrect answer, the candidate should have written a

clearer statement about the area to be calculated, i.e. di S.
(b)(ii) The candidate’s line was acceptable as a horizon This section explains how the candidate could
practice drawing horizontal or vertical lines on graphs. have improved each answer. This helps you to

interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question

(a)(i) A common error was for candidates to simply state ‘constant’ or ‘constant motion’; these both fell short of the
required understanding of speed.

(b)(ii) Common errors included drawing a line as a continuation of the 6m/s line or one that was too short or at the
wrong speed. Some candidates ignored the instruction t : ichi i d
time drawing their own axes. Candidates should be enc Lists the common mistakes candidates made

in answering each question. This will help your
learners to avoid these mistakes and give them the

Often candidates were not

awarded marks because they misread or
best chance of achieving the available marks.

misinterpreted the questions.
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Question 1

Example Candidate Response — high Examiner comments

(b) A motorcycle travels at a constant speéd.

(i) Themotorcycle travels 710m.in 87-s.

On Fig. 1.1; draw the-speed~time grap

2 Buls

(iiy The motoréycle.in part (b)(i) fravels at a constant speed for 87s.

h for the motorcycie.

Calculate the speed of the motorcycle and show that:it is. close:to-8m/s.

. | dsbne _ Tl o /. /
SPEd‘? 'TET - #/”g;‘%éoy’ r’m./S

&)

[2]
[Total: 10]

Mark for (a)(i) = 1 out of 1

0 The candidate uses the word
‘deaccelerating’ but should use the
correct term, i.e. decelerating.
Mark for (a)(ii) = 1 out of 1

o The candidate gives a correct
statement linking distance travelled
and area under the graph line.
Incorrect working is clearly crossed
out and will be ignored by the
examiner.

Mark for (a)(iii) = 3 out of 3

Mark for (b)(i) = 3 out of 3

o The candidate’s line has a
slight negative gradient. However, it
is acceptable as a horizontal line as
it is the within the tolerance given to
examiners.

Mark for (b)(ii) = 2 out of 2

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

(a)(ii) The candidate used the word ‘deaccelerating’ but should have used the correct term, i.e. decelerating.
Examiners were instructed to accept ‘deaccelerating’. If unsure of the correct technical term, candidates are
advised to give a full description. In this question, a suitable description was: the speed decreased from 6 m/s at
50sto Om/s at 90s.

(a)(iii) The candidate should have written a clearer statement about the area to be calculated, i.e. distance
travelled = area below graph between 50s and 90s.

(b)(ii) The candidate’s line was acceptable as a horizontal line, but it clearly slopes downward. Candidates should
practice drawing horizontal or vertical lines on graphs. This is often done when taking a reading from a graph.
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Example Candidate Response — middle Examiner comments

Mark for (a)(i) = 1 out of 1

0 0 The candidate correctly states
that the car starts to decelerate.
Mark for (a)(ii) = 1 out of 1

e o The candidate uses the wrong
method for calculating speed. A

compensatory mark is awarded for

the candidate giving an answer of

240m.

Mark for (a)(iii)= 1 out of 3

(b) A motorcycle travels at a constant speed.

(i) The motorcycle travels 710m in 87s. » Mark for (b)(l) =3 out of 3
Calculate the speed of the motorcycle and show that it is close to 8m/s. .
5?@.@& M FIOm @) The candidate draws a speed-
Tione T?— —Y \G time graph for a motorcycle moving
—. e > with constant acceleration instead
D\ﬁme'-“‘ ' of constant speed, so is incorrect.
TimeE =13 Mark for (b)(ii) = 0 out of 2
w Q) =B mls 31 Total mark awarded =
(if) The motorcycle in part (b)(I) traveils at a gonstant speed for 87s. 6 out of 10
On Fig. 1.1, draw the speed-time graph for the, motorcycle. 21
[Totai: 10}
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How the candidate could have improved their answer

(a)(ii) The candidate has stated that ‘the car starts to decelerate’. As the graph is a continuous straight line with
negative gradient from 50 s to 90 s, the candidate should have stated that the car has constant/steady deceleration.

(a)(iii) The candidate has used the wrong method for calculating speed. This question required candidates to
calculate the speed by determining the area under the graph line between 50 s and 90, i.e. the area of the triangle
which gives a distance 120 m. A compensatory mark was awarded for candidates giving an answer of 240 m.

(b)(ii) The candidate has drawn a speed-time graph for a motorcycle moving with constant acceleration instead
of constant speed. Candidates should be encouraged to practise drawing speed-time graphs for different types of
motion.

10
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Example Candidate Response — low

Examiner comments

Mark for (a)(i) = 1 out of 1
Mark for (a)(ii) = 1 out of 1

“ The candidate uses the wrong
method for calculating distance.
Mark for (a)(iii) = 0 out of 3

e The candidate writes down an
incorrect equation for calculating
speed.

Mark for (b)(i) = 0 out of 3

e The candidate draws a
horizontal line graph on Fig. 1.1 and
so the first mark is awarded.

Mark for (b)(ii) = 1 out of 2

Total mark awarded =
3 out of 10

1
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How the candidate could have improved their answer

» (a)(iii) This question required candidates to calculate the distance by determining the area under the graph
line between 50 s and 90s, i.e. the area of the triangle which is 120 m. The candidate has used an incorrect
rearrangement of the equation, speed = distance + time.

¢ (b)(i) The correct equation was speed = distance + time. Candidates should be encouraged to practise writing out
the standard equations used in the specification.

¢ (b)(ii) The line was at the wrong speed, and it does not reach a time of 87 s. The correct speed was 8 m/s.

Common mistakes candidates made in this question

* (a)(i) Acommon error was for candidates to simply state ‘constant’ or ‘constant motion’; these both fell short of the
required understanding of speed.

¢ (b)(ii) Common errors included drawing a line as a continuation of the 6 m/s line or one that was too short or at the
wrong speed. Some candidates ignored the instruction to draw the line on the existing axes of Fig. 1.1 and wasted
time drawing their own axes. Candidates should be encouraged to follow instructions in the questions.

e (b)(ii) A relatively common error was drawing a graph for a motorcycle with constant acceleration.

12
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Question 2

Example Candidate Response — high Examiner comments

2 Aliquid-in-glass thermometer contains mercury.

(a) The mass of the mercury in the thermometer is 12g.

(i) Calculate the weight of the mercury.

weight = mas= x ¢ 129 =12 - p.912 k9
=12 Ao foce
= o

o.0l2 Xl6 = o.12
weight of mercury = ... 7 Y N [3]
(ii) The 12g of mercury has a volume of 0.88cm?®.

Calculate the density of mercury.
mass 12 5.4

sty = ime  o-88

density of mercury = 3.4 glcmd [3]

(b) The mercury in the thermometer expands when its temperature rises.

(i) State what happens fo the mass of the mercury when its temperature rises.

Tick (v') one box. .
mass decreases
mass stays the same v~
mass increases Mark for (a)(i) = 3 out of 3
1
(i) State what happens to the density of the mercury when its temperature rises. Mark for (a)(ii) = 3 out of 3
Tick (v) one box.
Mark for (b)(i) = 1 out of 1
density decreases ;/ ( )( )
denslty stays the same ~ | Mark for (b)(ii) = 1 out of 1
density increases

(1 | Total mark awarded =
[Tota: 8] | 8 outof 8

How the candidate could have improved their answer

¢ (a)(i) The candidate has made a good attempt at crossing out incorrect working and the marker has ignored the
crossed-out work. Candidates should be advised to draw two horizontal straight lines through any work they do not
wish to be marked.

* (a)(ii) To avoid the final answer being read as 136, candidates should always write decimal points in the centre of
the space where it is intended and not level with the base of the digits.

13
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Example Candidate Response — middle Examiner comments

2 Aliquid-in-glass thermometer contains mercury.

(a) The mass of themercury in the thermometeris 129.

@ Calculate the weight of the. mercury.
W= mMmKX

B W= \‘2 X\lO

=\20 A)

(i) The 129 of mercury has a volume of 0.88 cm?.

Calculate the density of

’)\l\ﬁs)ﬂj—'

212y
0%

ercury.

aAdS
Volaasne:
=12.G glen

density of mercury = ......

* weight of mercury = \ 10

{b) The mercury in the thermometer expands when its femperature rises.

(i) State what happens to the mass of the mercury when its temperature rises.
Tick {v) one box.

mass decreases

mass stays the same

v

| mass increases

Tick (V) one box. 0 L

density decreases

density stays the same

density increases *

(ii) State what happens to the density of the mercury when its temperature rises.

volume :oﬁﬁcm3
Moss= 126

a/em® [3]

i

[l
[Total: 8]

0 The candidate gives the correct
relationship between mass and
weight. The candidate needs to
appreciate that the mass in g needs
converting to kg.

Mark for (a)(i) = 2 out of 3

o This is a well set out response
with the candidate using a ‘triangle’
to recall different arrangements

of the equation. The candidate
writes down the correct form of the
equation, selects the values from
the question, then substitutes and
evaluates correctly.

Mark for (a)(ii) = 3 out of 3

Mark for (b)(i) = 1 out of 1

0 The candidate follows a very
useful technique by underlining key
words in the stem of the question.
They need to link the expansion

of the mercury to a decrease in its
density.

Mark for (b)(ii) = 0 out of 1

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

* (a)(i) Candidates should be encouraged to include the correct unit for physical quantities when they practise writing
out standard equations, e.g. weight in N = mass in kg x gravitational field strength (g) in N/kg.

» (b)(ii) A useful technique is to use up and down arrows to show what happens to related quantities when one
is constant and another changes. In this instance, mass is constant and the volume increases. This means the

density must decrease, i.e. D | =M + V1.

14
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Example Candidate Response — low Examiner comments

2 Aliquid-in-glass thermometer contains mercury.
(@) The mass of the mercury in the thermometer is 12g.

(i} Caloulate the weight of the mercury.
There is no explanation as to

0 what the candidate is evaluating.
fl\f Izo Examiners were advised to accept

12 x 10 as an attempt to multiply
weight of mercury = Vo N 3] mass by gravitational field strength,

ie.mxag.
Mark for (a)(i) = 2 out of 3

(i) The 129 of mercury has a volume of 0.88cm?3.

Calculate the density of mercury.
mxu: 0¥ 088z 15T

e o The candidate uses an

density of mercury = ....ccceeeeeuenne \O Ny S L. g/emd [3] incorrect form of the equation
. _ . density = mass + volume.
(b) The mercury in the thermometer expands when its temperature rises. Mark for (a)(ii ) =0 out of 3

(i) S.tate what happens to the mass of the mercury when its temperature rises.
Tick () one box. Mark for (b)(i) = 1 out of 1

mass decreases

Mark for (b)(ii) = 0 out of 1

mass stays the same (g

mass increases

1

(i) State what happens to the density of the mercury when its temperature rises.
Tick (v) one box.

density decreases

density stays the same

density increases | /1

1 | Total mark awarded =
[Total: 8] 3outof8

How the candidate could have improved their answer

* (a)(i) Candidates should be encouraged to write out the equation they are going to use in the arrangement best
suited to answer the equation, then select the values to be used from the question and write down their substitution
into the equation. The evaluation should be performed and written down on the paper.

* (a)(ii) The candidate has written down an incorrect equation for calculating speed. The correct equation is
density = mass + volume. Candidates should be encouraged to practise writing out the standard equations used in
the specification.

Common mistakes candidates made in this question

* (@) The most common error in this question involved not converting the mass to kilograms, which led to an answer
of 120 N. A less common error was to divide the mass by g rather than multiply by it.

» (a)(ii) Weaker candidates inverted the equation and so divided the volume by the mass, or simply multiplied the
two values.

» (b)(ii) The most common error was to indicate that density increases rather than decreases.

15
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Question 3

Example Candidate Response — high Examiner comments

3 Aplank balances horizontally on a-log of wood, ‘which-acts:as a pivot.

(a) Agirl sits on one end of the plank, and her-brother pushes down-on the other-end to make the
plank balance horizontally. Fig. 3.1 shows the arrangement.

weight = 404N

Fig. 3.1 (not to scale)

Calculate the moment of the girl's weight about the pivot and show that it is close to 480Nm.

= elako orvet X foven
Homent = M& Crm\ P ) , o The candidate gives a clear
a = k2 X loly = Legn.g N expression for calculating the

e o T ’ moment of the girl’s weight about
_ L‘"m*‘.'? s m the pivot. The evaluation is correct

and there is a clear statement that
3] the moment is close to 480 Nm.
Mark for (a) = 3 out of 3

(b) The plank balances horizontally when the boy pushes down with a force F at a distance of
1.6 m from the pivot.

N

Cadlculate the size of force F. ' Q\D(,Kb.)\"S(’- e maond- = &m\{gbo Kuowre
Lk g LLE Moment” o The candidate gives a clear
o ‘e =t expression for the principle
b8y .8 ’ of moments. There is a clear
F = l.'G = substitution of the correct values,
force F = B30 N3l and the evaluation is correct.
. o Mark for (b) = 3 out of 3
i [Total: 6]

Total mark awarded =
6 out of 6

How the candidate could have improved their answer

Answers to both (a) and (b) are well set out and correctly evaluated. These could be used as exemplars for other
students.

16
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Example Candidate Response — middle Examiner comments

3 Aplank balances horizontally on a log of wood, which acts as a pivot.

{a) Adgirl sits on one end of the plank, and her brother pushes.down on the other end to-make the
plank balance horizontally. Fig. 3.1 shows the arrangement.

" weight = 404N

o 538«461\)

. Fig. 3.1 (not to scale)

Caiculate the moment of the girl’s weight about the pivot and show that it is close to 480 Nm.

W\DW\U\)Y {ce
Brc X .:'\_ Anlance 0 0 The candidate gives a clear

= expression for calculating the
4ot % ( l 44*3 4. Q /‘/M‘ ST moment of the girl’s weight about
the pivot. The evaluation is correct
L KT tx;@ef\“"{’(\\{g'\ HY4 -% - < @..; A\Wm% and there is a clear statement that
(b) The plank bala'no;ecgéf:;:;%‘r%ally when the bd hes d h the moment is close to 480Nm, i.e.
y pushes vown with a force F at a distance of difference is 4.8 Nm.

. 1.6m from {he pivot.
o " e Mark for (a) = 3 out of 3
Calculate the size of force F.

LKL _ dox14
2. > Uoy Tz 20@
¢

e — = . 53%. 0y : o The candidate does not use a
force F= ........ st N 3] correct expression of the principle of
[Totat: 6] moments for a beam in equilibrium.
There is an incorrect attempt at
using cross-multiplication.
Mark for (b) = 0 out of 3

e

Total mark awarded =
3outof6

How the candidate could have improved their answer

(b) The candidate needed to appreciate that the balancing of the beam involves using the principle of moments. A
common form of this principle is the sum of clockwise moments = sum of anti-clockwise moments. Candidates should
be given opportunities to use this relationship in practical situations, or using computer-generated models of beams.
This would involve candidates practising writing out, and using, the principle of moments.

17
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Example Candidate Response — low Examiner comments

3 Aplank balances horizontally-on a:log of wood, which acts as a pivot.

(@) Agirl sits on one end of the plank, and-her brother pushes;down on the other end 1o make the
plank balance horizontally. Fig. 3.1 shows the arrangement.

weight = 404N

Fig. 3.1 (not to scale)

Caiculafe thé moment of the girl’s weight about the pivot and show that it is close to 48()’N m.

o %%(6‘ =435 Nmo _ ) , 0 The candidate doe§ not write

. down a correct expression for the
moment of the girl's weight about
the pivot in either words, symbols or
numbers.

3l Mark for (a) = 0 out of 3

(b) The plank balances horizontally when the boy pushes down with a force .F at a distance of
1.6 m from the pivot.

Calgulate fhe size of force F. : e The candidate does not use a

e : correct expression for the principle
' of moments. The candidate simply
states that force F is the same as
the weight of the girl.

force F = Wol\ M N 3] Mark for (b) = 0 out of 3
[Total: 6] Total mark awarded =
0 out of 6

18
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How the candidate could have improved their answer

* (a) The candidate needed to write down a correct expression for the moment of the girl’s weight about the pivot,
then substitute correct values and evaluate.

* (b) The candidate needed to appreciate that the balancing of the beam involves using the principle of moments.
A common form of this principle is the sum of clockwise moments = sum of anti-clockwise moments. Candidates
should be given opportunities to use this relationship in practical situations, or using computer-generated models of
beams, which involve candidates practising writing out and using the principle of moments.

Common mistakes candidates made in this question

¢ (a) The most common errors were to multiply 404 by 1.6 or 404 x (1.2 + 1.6) or to divide the force by distance.
These errors were almost always made by candidates that did not write down a correct expression in words for the
moment of the girl’'s weight about the pivot.

¢ (b) The most common error was to either divide 404 by 1.6 or to multiply 404 by 1.6. Some candidates attempted a
form of cross multiplication that invariably led to multiplying 404 by 1.6 and then dividing by 1.2 to give an answer
of 540 N from rounding 538.67 N.
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Question 4

Example Candidate Response — high Examiner comments

4  Acountry needs to build new power stations to provide electricity for homes and industry.

‘One type of power station.is a coal-fired power station.

{a) Describe how the energy stored in the coal is used in a coal-fired power stafion to generate
electrical energy.

.......... Cooh.ts... huvned do.. realease... thevmod encry.....

. <okt The candidate gives a clear
0&«8%[*)46/{»7@,1@5/5 L@U{L&%LGSQQLIG/}(A/KH‘ o ke gount of all the m%in stages in a

........ 0s.dg. do..sleum bt B Mﬂs......)g%(.!:).\ﬁ.ﬁs..).. coal-fired power station to generate

..u.»./..L).J‘.m..e.s......i.v..? 0. Geatlakor. hich senelake. ... electricity.
% A k0 : J Mark for (a) = 4 out of 4

eled et
_J

...... 4]
(b) Some people in the country argue against building a new coal-fired power station.
They say that the power station is expensive and not very efficient.
Explain the meaning of not very efficient. c | o Th didat lid
o (oo e candidate gives a vali
' N /7 . ‘
mosl ok Hu:%Hﬁ‘ez/c\nemzaaieﬁiﬁwé?%ﬂiszjrrj@& explanation of the phrase ‘not very
20815y ploduced...ave wasled. Lo khe eoulo n.m.em.b.m.l.._l_f.ZHJ}i.‘Lﬁ.'f o 1] efficient’.
2o el S _
. leckriccls D Mark for (b) = 1 out of 1
(c) Apart from cost and efficiency, give two other reasons for not building a coeaf-firleud power a ° (b) outo
station.
The candidate gives two
1Tk e comse...oltpelladion e 0 -
0 Ghithey "'“{' acceptable reasons for not building
2. ......;.L...k,....Q.\..nﬁ.m.....(em.e.wo&\a..\.ﬁ ....... SQUE 8. F €W€/33 a coal-fired power station.
2 Mark for (c) = 2 out of 2
[Total: 7]

Total mark awarded =
7 outof 7

How the candidate could have improved their answer

* (a) This was a very comprehensive description of the generation of electricity in a coal-fired power station.
Candidates should note that the only difference between many forms of electricity generation is in the mechanism
used to make the turbines rotate.

* (b) There is a danger that an examiner could not follow the numerous insertions and deletions made by the
candidate. Candidates should be encouraged to add extra material in the space below or after a question. They
must, however, have written something to the effect of ‘continued in space below question’ to the left of the original
answer space.

* (c) Air pollution was an acceptable answer, but the candidate should give more detail, e.g. air pollution in the form
of acidic gases such as sulphur dioxide or carbon dioxide emissions causing global warming.
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Example Candidate Response — middle Examiner comments

4  Acountry needs to build new power stations to provide electricity for homes and industry.
One type of power station is a coal-fired power station.

(a) Describe how the energy stored in the coal is used in a coal-fired power station to generate
electrical energy.

C,QQQ,......I\.S; ........ Yourmed.... Yo producs... %.....Smc.\s.e,..,....l'.%‘\.&..sm.qlf.e,
O 558 dves. = buns. B huckiod...ant.... | @ Although the references to

. . smoke are incorrect, the candidate
Nﬁb ........ “’W/b\\f‘&‘ ........ (!ﬂ\!’(&ka&.%&’\ C&QT ........ b QVbAM.C,&. identifies three correct stages in the
dlecracily S generation of electricity in a coal-
‘ fired power station.

................. . Mark for (a) =3 outof4

(b) Some people in the country argue against building a new coal-fired power station.
They say that the power station is expensive and not very efficient.

Explain the meaning of noft very efficient. ! 04

o d@.ﬁﬁ. ..... mt....?vmc.&n ........ @&@‘F ...... %d&df;d Mo o The candidate’s exp|anation

...... } i [17 | 18 Insufficient. It needs to be
developed.

(c) ,:tg?ix:nfrom cost and efficiency, give two other reasons for not building a coal-fired power Mark for (b) =0 out of 1

o The answer ‘causes pollution’
is too vague and so insufficient.
‘Pollution caused by the release of
greenhouse gases which contribute
to global warming’ is one way to
develop this answer.

Mark for (c) = 1 out of 2

Total mark awarded =
4 out of 7

How the candidate could have improved their answer

* (a) The candidate needed to link the burning of coal to the heating of water in a boiler to produce steam. The steam
(at high pressure) is then used to turn the turbine blades.

» (b) The candidate needed to link the small useful output power to the idea that most of the input energy is wasted/
lost as heat energy to the surroundings.

* (c) The candidate needed to give specific examples of pollution caused by burning coal, e.g. burning coal releases
sulphur dioxide / nitrogen oxide(s) into the atmosphere.
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Example Candidate Response — low Examiner comments

4 Acouniry needs to build new-power stations to provide electricity for homes and industry.
One type of power station.is a coal-fired power station.

(a) Describe how the energy stored in the coal is used in a coal-fired power station to generate
electrical energy.

Coal...Sanres. .. 0. elecki.cal.. anetgy... 0. generate...
o The candidate is mostly

paraphrasing the statements in the
.e)ggbi.a&a.....m...%mgxam......e“\gci:r.\.cax\.....ma%%..., ............................. question.

Mark for (a) = 0 out of 4

{4
(b) Some people in the country argue against building a new coal-fired power station.
They say that the power station is expensive and not very efficient.
o Explain the meaning of not very efficient.

. . : o The candidate is incorrectly
ellident... fORANS.... O Moy SUANARE. ... A K.

linking availability to efficiency.

o RS e eeess e essssese et 8 e ! Mark for (b) =0 out of 1
(c) Apart from cost and efficiency, give two other reasons for not building a coal-fired power
station.
o 1IN SN M LS RO e o Neither of the statements is
2. 30 hesa Do nadth.... ) \ﬁcjc\d.dfvtd» . a valid/acceptable reason for not

121 | building a coal-fired power station.
[Total: 7] Mark for (c) = 0 out of 2

Total mark awarded =
Ooutof7

How the candidate could have improved their answer

* (a) The candidate needed to link the burning of coal to the heating of water in a boiler to produce steam. The steam
(at high pressure) is then used to turn the turbine blades and then the rotating turbine turns a generator.

¢ (b) The candidate needed to link the small useful output power to the idea that most of the input energy is wasted/
lost as heat energy to the surroundings.

¢ (c) The candidate needed to give specific examples of pollution caused by burning coal, e.g. burning coal releases
carbon dioxide / greenhouse gases that contribute to global warming.

Common mistakes candidates made in this question

¢ (@) Common errors made by some candidates included:
° missing out one or two stages or compressing separate stages into one process.
o that the coal is burnt and the gases/smoke from burning were used to drive the turbine.
o that it was the turbine turning that generated electricity.

* (b) Acommon error was to only give a partial explanation. Candidates usually missed out the need for the fact that
much of the input energy is wasted. Other common misconceptions included ‘not very efficient means it does not
work very well’ or ‘not very efficient means it is not renewable’.

¢ (c) The most common errors involved responses that fell short of the necessary understanding that was required.
These responses included candidates simply stating ‘pollution’ or ‘harms the environment’ or ‘not eco-friendly’.
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Example Candidate Responses — Paper 3

Question 5

Example Candidate Response — high Examiner comments

5 (a) Aman:starts pulling his suitcase.across the floor.

Fig. 5.1 (riot to scale)

(i) Fig. 5.1 shows the horizontal forces acting on the suitcase.

Calculate the resultant horizontal force on the slitcase.
o PEAVIEEES

SiZE0F FOICE = sevsrfeBrrrerrreersressann reerneesssensastsean N

ditection ..,..;C;{g\@\k .............................. R
' 46 3 [21

(i} After a short time, the suitcase-is moving.at-a constant speed.

Suggest values for the sizes of the two horizontal forces -on the suitcase when it is
moving at a constarit speed. = ' ¢ ’ ’

‘5 Qo

FICHON FOTCE = w.vvvrrerrrerns. P L ~N B

pulling force = ..

(b) The total dowriward force of the suiitcasé on the grotirid'is 150 N. Thé suiitcase has two wheels.,
Each wheel has an area of 0.60 cm? touching the ground.- ~

Calcutate the pressure of the suitcase on the ground.

w . Jowe _ 150 %
e e P\(QSS\)\‘(Q_ * avea (c_é‘x‘)ﬂ) \ - ~
pressure on the ground = .......e..... 326 .......... e N/cm? [4]

[Total: 7]

° The candidate includes working
to show how the magnitude of the
resultant force is calculated. Even if
not requested it is good practice to
show all working in calculations.
Mark for (a)(i) = 2 out of 2

Mark for (a)(ii) = 1 out of 1

o A well set out response. The
candidate clearly shows that the
area in contact with the ground is

2 x 0.6 square centimetres as there
are two wheels in contact with the
ground.

Mark for (b) = 4 out of 4

Total mark awarded =
7 outof 7

How the candidate could have improved their answer

(a)(ii) The candidate could have stated that, when moving at constant speed, the horizontal forces are equal in size,

but in opposite directions.
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Example Candidate Response — middle Examiner comments

’ (a) Awman starts pulling.his suitcase across: the-floor.

Fig. 5.1 (not to scale)

(i) Fig. 5.1 shows the horizontal forces acting on the suiicase.

Calculate the resultant horizontal force on the suitcase.

size of force = Q /U ........ N

1

direction Claltd
< [2]

(i) After a short time, the suitcase is moving at a constant speed.

Suggest values for the sizes of the two horizontal for¢es on the suitcase when it is

moving at a constant speed. - Mark for (a)(l) =2 outof 2
pulling force = 2o ‘ N)
FICHON TOFC8 = 5.reoe Lo N 0 ' M 0 The candidate does not give

two forces with the same value.

(b) ‘The total dowriward frce of the suitéase on the ground is 150N. The suitcase has two wheels. Mark for (a)(ii) = 0 out of 1
Each wheel has an area of 0.60 cm? touching the ground. ) .

Calculate the pressure of the suitcase on the ground.

. .
P= Z’ o , o The candidate needs to
appreciate that the suitcase has two
\bo - 2 wheels in contact with the ground.
pressure on th R~ < S N/em? [4
~00 re on The groun B | Mark for (b) = 3 out of 4

[Total: 7]

Total mark awarded =
Soutof7

How the candidate could have improved their answer

e (a)(ii) It is always helpful to write down the principle or equation used to answer a given item. In this question, the
candidate could have stated that, when moving at constant speed, the horizontal forces are equal in size but in
opposite directions or are balanced.

* (b) A useful technique is to underline the key pieces of information / physical quantities given in a question. In this
instance, the candidate would underline the force, the area and the statement that the suitcase has two wheels.
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Example Candidate Response — low

5 (a) Aman starts pulling.his suitcase across the fleor.

Fig. 5.1 (not to scale)

(i) Fig. 5.1 shows the horizontal forces acting on the suitcase.

Calculate the resultant horizontal force on the suitcase.

size of force = g 3’- N
direction F{;(\Uﬂré ................................

(i) After a short time, the suitcase is moving at a constant speed.

Suggest values for the sizes of the two horizontal forces on the suitcase when it is
moving at a constant speed.

pulling force = PRG (N)

friction force = 9.0 ) ‘ 1]

(b) The total downward force of the suitcase on the ground is 150N. The suitcase has two wheels.
Each wheel has an area of 0.60cm? touching the ground.

Calculate the pressure of the suitcase on the ground.
P wWKO

e \)O = 9 C) 2
\ &50 ?QO pressure on the ground R A0 U N/cm? [4]

’(\/) o : [Total: 7]

Examiner comments

0 The candidate adds the forces
instead of subtracting them. The
candidate needs to appreciate that
the direction arrows are in opposite
directions.

Mark for (a)(i) = 1 out of 2

Mark for (a)(ii) = 1 out of 1

e The candidate uses an
incorrect arrangement of the
equation P = F + A. If the correct
area had been used, this mark
could still be awarded.

Mark for (b) = 0 out of 4

Total mark awarded =
2outof 7
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How the candidate could have improved their answer

» (a)(i) Candidates should practise adding and subtracting forces acting along the same line to calculate the resultant
of two or more forces acting in the same direction or at 180° to each other.

* (b) Candidates should practise writing out standard equations used in the specification. Another useful technique is
to use a triangle to give the different arrangements for an equation involving three quantities.

Common mistakes candidates made in this question

e (a)(i) Common errors for the force included giving 32 from adding the two forces or 240 from multiplying the two
forces, and a very small number stated ‘East’ without indicating on the diagram which direction they thought was
East.

¢ (a)(ii) A common error was to put two zeroes.

¢ (b) Acommon error was to forget that the suitcase had two wheels and so these candidates gave 250 N/cm? as the
answer. Weaker candidates multiplied the force by the area.
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Question 6

Example Candidate Response — high Examiner comments

6 Fig. 6.1 shows a smoke cell. The smoke cell contains air molecules and smoke particles.
A student views the motion of the smoke particles in the smoke cell by using a microscope.

VAN

microscope
smoke cell
air molecules
light _L-and )
_— | smoke particles

Fig. 6.1

Fig. 6.2 shows the path of one of the smoke particles.

Fig. 6.2
(a) State the term used for the motion of the smoke particle.

Brownian.....mekion ‘ i1

(b) Explain the motion of the smoke particle in Fig. 6.2.

................ Sm.o.k.e,........par.{.,‘.g.l_.e.&.......u)hf.c.k....arf.......la.r .e...,‘.faea_wj...anal Mark for (a) = 1 out of 1

0 510!3.2 ........ Qf( ........... b&m ;\ﬂ' w[(;l’) air. malecwlﬁs.%.. 0 The cand|date glves a
wlmic.h......m:e..........ﬁ..SmaJJ...,}é”::?.}..t...an.oQ........C.)ag.&......mna!o.@.lj..@mm very clear and comprehensive

aﬁ....gt;mcf,:am...,...caug.;z‘j........ e....8moke.... packecles kel p :gs:zgj“ggiffh’}g'gj;enfp"l‘;e o
Move 11 2ig 29 Pa way Called  bryuynian moron+ (Total: 4 carry on writing the answer lines in
’ the space below if they need more
room for their response. If there

is another question interposed,
they must indicate that the answer
continues at the bottom of the
page or on the next page, so the
examiner is alerted.

Mark for (b) = 3 out of 3

Total mark awarded =
4 out of 4

How the candidate could have improved their answer

* (@) The candidate could also include the idea that Brownian motion is a form of random motion.

* (b) Rather than describe the path of the smoke particle as zig-zag, the candidate should use the correct term of
random motion.
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Example Candidate Response — middle Examiner comments

6  Fig. 6.1 shows a smoke celi. The smoke cell contains air molecules and smoke particles.
A student views the motion of the smoke particles in the smoke cell by using a microscope.

VN

microscope
smoke cell
N
air molecules
light > and
> 1 smoke patticles
Fig. 6.1

Fig. 6.2 shows the path of one of the smoke particles.

Fig. 6.2

(a) State the term used for the motion of the smoke particle. o The candidate does not give a
........... C O“lS/OY}o [1] correct term for the motion of the
smoke particle.

{b) Explain the motion of the smoke patticle in Fig. 6.2.

. ) Mark for (a) = 0 out of 1
Siwe Payvticle collide. wabh ..
Qe molecules OUY\S VADME.S....... g:@g‘f‘ ..........
Owugg —?\rwe l\(j o e The candidate gives a partially

correct explanation for the motion of
the smoke particle, by stating that
[Total: 4] the air molecules collide with the
smoke particle.

Mark for (b) = 2 out of 3

{31

Total mark awarded =
2 out of 4

How the candidate could have improved their answer

¢ (a) The candidate needed to state that the motion of the smoke particle is Brownian motion, a form of random
motion.

* (b) The candidate needed to state that the collisions with air molecules are the cause of the changes in direction of
the smoke particle.
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Example Candidate Response — low

6 Fig. 6.1 shows a smoke cell. The smoke cell contains air molecules and smoke particles.
A student views the motion of the smoke particles in the smoke cell by using a microscope.

VN

microscope
smoke cell
) air molecules
. —
light {-and .
— smoke particles

Fig. 6.1

Fig. 6.2 shows the path of one of the smoke particles.

Fig. 6.2

(a) State the term used for the motion of the smoke particle.

2 I‘“QHOV\ . 1]
J

(b) Explain the motion of the smoke partlcle in Fig. 6.2.

’\‘(\m e in ) divedien and hewe
o aled ShoPe f.....aked Nolune
p\Mﬁ of

[Total: 41

Examiner comments

o The candidate does not give a
correct term for the motion of the
smoke particle.

Mark for (a) = 0 out of 1

e The candidate is not answering
the question. The candidate

is giving a description of the
movement and arrangement of
particles in a gas.

Mark for (b) = 0 out of 3

Total mark awarded =
0 out of 4

How the candidate could have improved their answer

¢ (a) The candidate needed to state that the motion of the smoke particle is Brownian motion, a form of random

motion.

¢ (b) The candidate needed to state that the random changes in direction of the smoke particle are caused by

collisions with fast, randomly moving air molecules.

Common mistakes candidates made in this question

* (a) The most common error was to state that the term used was diffusion. Unfortunately, many of these candidates

then attempted to explain diffusion of gas particles in (b).

¢ (b) Acommon error was to try and explain that the motion was a result of pollen grains colliding with other pollen

grains or even the walls of the container.
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Question 7

Example Candidate Response — high Examiner comments

7 Anarrow beam of white light enters a glass prism and sphts into'the colours of the visible spectrum,
as shown in Fig. 7.1.

glass

colours of
visible spectrum

0 The candidate gives six or

A more colours in the correct order.
Fig. 7.1 ’ This response scores both marks.
Mark for (a) = 2 out of 2

(a) Therays leaving the prism représent the seven main colours of the visible spectrum.

Complete the labelling on Fig. 7.1 by writing:the colours of the visible spectrum in the table. Mark for (b)(|) =1 out of 1
12]

(b) State the term used to describe: ‘ ' Mark for (b)(ii) = 1 out of 1
(i) the bending of the Ilght as it enters the | prism o
refrachon - | (1
(i) the different amouhts of ‘be‘nding that produce the spectrum.

%?970‘9% élf‘sﬁerw‘o-n S [1

(¢) Astudent incorrectly wntes some sentences about electromagnetlc waves His teacher circles
a mistake in.each senténce.

Mark for (c) = 2 out of 2

In the table, write a suitable correction for each mistake. The first'one has been-done for you.

student's sentences ) o correction
the speed of light is(aster thanradic waves in-a the same as

vacuum

are used in television remote oontrollers L,, Pf A .. - fe‘A wa\Qes ‘

radio waveghave the highest frequenmes in the s
%m%euc spectrum g‘“’"“""‘”\' _‘f\ ays

P4
[Total: 6] Total mark awarded =
6 out of 6

How the candidate could have improved their answer

This candidate has been well prepared for questions about the production of a visible spectrum and the uses of the
electromagnetic spectrum.
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Example Candidate Response — middle

Examiner comments

7  Anarrow beam of white light enters a glass prism and.spiits'into the colours of the visible spectfum,
as-shown in Fig. 7.1.

glass
prism

colours-of
visible spectrum

\oe'ax“ Lo
“\-\»&(:,\'\‘5‘“k L. ;oxo‘m%'a___ e ’
Lo geNes D
. _%K;m ......
L SN e ]

Fig. 7.1

(a) The rays leaving the prism represent the seven main colotrs of the visible spectrum.
Complete the labelling on Fig. 7.1 by writing the colours of the visible sp}ectrum in the table.
' [2
(b) State the term used to describe:

(1) the bending of the light as it enters the prism ‘ e

e SN QRN DN N ogeveseserererennes : ' M
(il) the different amounts of bending that produce the specfrum.

........ ABRCERIO e ereeeees _ oo [1]

(c) Astudent incorrectly writes some sentences about electromagnetic waves. His teacher circles’
a mistake in each sentence.

In the table, write a suitable correction for each mistake. The first one has been done for you.

student’s sentences

the. speed of light isradio waves. in a

vacuum

are used In television remote controllers
@have the highest frequencies in the
electromagnetic spectrum

® |
' [Total: 6]

" correction

the same as

o SN OO KGN -

Bpsiatgge oo CNNXO LION €

0 The candidate gives six or
more colours in the correct order.
This response scores both marks.
Mark for (a) = 2 out of 2

e The candidate gives the

same response to parts (i) and (ii).
Candidates should be warned that

it is very rare that the same answer
will be correct for two different parts
of a question. They should re-read
the question to check their response
if this happens.

Mark for (b)(i) = 0 out of 1

Mark for (b)(ii) = 1 out of 1

0 The candidate gives incorrect
parts of the electromagnetic
spectrum and so is not awarded any
marks.

Mark for (c) = 0 out of 2

Total mark awarded =
3outof6

How the candidate could have improved their answer

¢ (b)(i) Candidates need to be able to describe the change in direction of a ray of light as it travels from one material
into another with a different optical density and state that this effect is known as refraction.

¢ (c) Candidates should be encouraged to practise writing down the common uses of parts of the electromagnetic
spectrum as listed in the specification. Candidates often use an acronym or mnemonic to assist in recalling the
order of the different parts of the electromagnetic spectrum. They should be encouraged to make up their own

mnemonic as an aide memoire.
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Example Candidate Response — low

Examiner comments

7  Anarrow beam of white light enters a glass prism and splits into the colours of the visible spectrum,
as shown in Fig. 7.1.

glass

colours of
visible spectrum

Fig. 7.1

(@) The rays leaving the prism represent the seven main colours of the visible spectrum.

Complete the labelling on Fig. 7.1 by writing'the colours of the visible spectrum in the table.

[2]
{b) State the term used to describe:
() the bending of the light as if enters the.prish a o
..... 2Pe LT W 1

(ii) the different amounts of bending that produce the spectrum.

4\\&55 6‘365.1}5

(c) Astudent incorrecily writes some sentences about electromagnetic waves. His teacher circles
a mistake in each sentence.

In the table, write a suitable correction for each mistake. The first one has been done for you.

student’s sentences correction

the speed of light is‘radio waves in a

vacuum

are used in television remote controllers
radio waves have the highest frequencues |n the N .
%Wn%netlc spectrum ‘.@'é\c ‘ Gmg\\ \W\AC

0 (21

[Total: 6]

the same as

0 The candidate only gives five
colours, and the order is incorrect.
Mark for (a) = 0 out of 2

o The candidate just repeats
words from the question. This
invariably leads to an incorrect
answer.

Mark for (b)(i) = 0 out of 1

Mark for (b)(ii) = 0 out of 1

o The candidate does not attempt
one part and gives the shortest
frequency in the second box.
Candidates should be warned that
if radio (waves) was the correct
answer, the addition of ‘amplitude’
in the box risks being taken as a
second incorrect response, and
this means the mark cannot be
awarded.

Mark for (c) = 0 out of 2

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

(a) Candidates often find an aide memoire a useful technique in remembering the order of lists. It is not uncommon
to see ROYGBIV written near questions about colours in the visible spectrum. Candidates should be encouraged
to use blank spaces on the paper to write out such aide memoires if it helps in framing an answer to a question.

(c) Candidates should be encouraged to attempt all items in a paper. No mark could be awarded for a ‘no
response’ but writing the name of another part of the electromagnetic spectrum could be correct.

Common mistakes candidates made in this question

(a) Common errors included giving white, black, pink and even magenta in their list of colours. Other candidates
gave both purple and violet and so did not give the six correct colours that were needed to score the M mark. The
majority of candidates put the colours in the correct order, but a small minority reversed the order, and a few gave
the colours in no particular order.

(b)(i), (ii) A common error was to give refraction and dispersion in the reverse order. This scored one mark. Other
errors included giving reflection or rarefaction for refraction. A higher number of candidates gave diffraction,
spreading, spectrum or just ‘colours’ for dispersion.

(c) The majority of candidates knew that infrared waves were used in tv remote controllers but those who did not
seemed to choose microwaves or ultraviolet; these being the most common errors. Responses for the highest
frequency in the electromagnetic spectrum were often parts near the middle of the electromagnetic spectrum.
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Question 8

Example Candidate Response — high Examiner comments

8 (a) Aloudspeaker is producing a sound.

Choose words from the box to complete the sentences about sound.

amplitude frequency speed wavelength .
0 0 The candidate chooses the
(i} To increase the loudness of the sound, increase the ..... M"‘fi/h‘l'e‘ ............... of the correct quan_tlty for each sentence.
sound wave. 1 Mark for (a)(i) = 1 out of 1
(i) To increase the pitch of the sound, increase the ... J%.... Ff‘@ql,k&ﬂ ...... of the .
sound wave. [ Mark for (a)(ii) = 1 out of 1
(b) Two students determine the speed of sound in air.

The students stand together, 80m from a large brick wall as shown in Fig. 8.1.

brick wall
M

80m— - i
Fig. 8.1 (not to scale)

One student shouts and as he shouts the other student starts a stop-watch. She stops the
stop-watch when she hears the echo of the shout.

The readl‘ng on the stop-watch is 0.56s. e The candidate correctly
(i} State the total distance the sound travels during the 0.56s. o doubles the distance from the
distance = éb ........................ m [1] students to the wall.

Mark for (b)(i) = 1 out of 1

(ii) Calculate the speed of sound in air using the measurements given in part (b).

Sp€: <
e g 10= .28 / Speed —Q%—ﬁ:—j@ eThis is not a very common
g e approach of halving the time, but
=2 = 295’ 7 /cf = 28 the candidate uses correct values
528 9 £ and evaluates to give a correct
speed of sound = g m/s [3] answer.
(iif) The students’ value for the speed of sound is not accurate. Mark for (b)(ii) = 3 out of 3

Suggest two ways of Improving the students’ experiment.

IﬂCf@c\smq 7'}16. J,B?Lanfg édwz&a 7‘1'54« MA‘H\L

1. =N G Ea S
o el 2. ’eﬁvﬂa%nq %'-L %ﬂerfmenﬁ" anh Phdin o 240 o The candidate correctly decides
Merage ” 2] to continue both answers on the
Total: 8] next line, rather than attempting to
squeeze the words onto the end of
the line.

Mark for (b)(iii) = 2 out of 2

Total mark awarded =
8 out of 8

How the candidate could have improved their answer

e (b)(ii) The candidate would have had less chance of an error if they had used the 160 m calculated in 7(b)(i),
together with the time of 0.56 s given in the question.

e (b)(iii) The candidate could have been more precise by stating what is to be averaged, e.g. the results / times from
the two (or more) experiments.
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Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

8 . (a) Aloudspeaker is producing a sound.

Choose words from the box o complete the sentences about Sound.

amplitude frequency spg(ed wavelength ‘
(i) To increase the loudness of the sound, increase the F h&’q KERLY..... of the
sound wave. [1]
' " 7
(i) To increase the pitch of the sound, increase the ....... Ar f 'IMF of the
sound wave. . (1}

(b) Two students determine the speed of sound in air. :
The students stand together, 80m from a large brick wall as shown in Fig. 8.1.

brick wall
!

-80m — —
Fig. 8.1 (not to scale)
One student shouts and as he shouts the other student starts a stop-watich. She stops the

stop-watch when she hears the echo 6f the shiout.
The reading on the stop-watch is 0.58s. o \

i
(i} State the total distance the sound fravels during the 0.56s. 0
distance = .....ccoevvvevrneans LO ............. m [1]

(ii) Calculate the speed of sound in air using the measuremenis glven in part (b).

Sy%ﬂl 0’?7%')((’_ o éO =295-7

o i 6)-Sé

2g§ 7 A m/s [3]

(i) The students’ value for the speed of sound is not accurate.

speed of sound =

Suggest two ways of improving the students’ experiment.

i L me\g/héc Vernge. . Q)’J&~ ffoééK@CﬁW" ...................
0o . T}gﬂdbj" d&;—m:.....mﬁ a0 Thhe

[2

0 The candidate chooses
incorrect quantities for (a)(i) and
(a)(ii).

Mark for (a)(i) = 0 out of 1

@ Mark for (a(ii) = 0 out of 1

€ Mark for (b)(i) = 1 out of 1

o A well set out response where
the candidate uses the distance
from (b)(i) and the time in the
question stem.

Mark for (b)(ii) = 3 out of 3

e The candidate’s first suggestion
is correct, but it is impossible

to ensure that reaction time
decreases.

Mark for (b)(iii) = 1 out of 2

Total mark awarded =
S5outof8

How the candidate could have improved their answer

* (a)(i), (a)(ii) The candidate has confused the quantities needed to increase loudness and pitch of a sound.

* (b)(iii) The candidate needed to take their second idea a bit further and think of ways of reducing the effect of
reaction time on the measurement. For example, by increasing the distance the sound needed to travel.
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Example Candidate Responses — Paper 3

Example Candidate Response — low Examiner comments

8 (a) Aloudspeaker is producing a:sound..

Choose words from the 'box to completé the sentences about sound.

amplltude frequency speed Wavelengih
(i) Toincrease the Ioudness of the sound, increase the LJG-—VQ 1&‘(\5@ ........ of the
’ sound wave.. i 11

Mark for (a)(i) = 0 out of 1
(i) To increase the,pitch' of the sound, incréase: the 'C f@l \*-EV\C—U\ of the ( )( )

sourid wavé. . ! 0
: ’ i i rrect
(b) Two students determlne the: speed of séund-in air. T,he ,Candlqate glves the correc
The students stand together 80m from a large brick wall as shown in Fig. 8.1. quantity in (a)(ii) to increase the
“;, ‘ : brick wall ‘ pitch of the s"ound.
" = Mark for (a)(ii) = 1 out of 1
80m
Fig. 8:1 (notto scale) ‘
One student shouts and as he shouts the other student starts a stop-watch. She stops the
stop-watch when. she hears the.echo of the shout.
) The reading.on the stop-watch is 0.56s. , .
e (l(u) State the tot ge the sound travels during the 0.66s. o o The candidate is using
=T &sg Jsb% D—c f———; = dignoe - 2559 v m {1} the wrong approach to find the
( ) Calcylate th ' d.of d i - rus ﬂ‘:%hw\ele\ 2»3 nts ‘ it (b). distance.
i alcylate the speed. of sound in ai |ng surements given:in pa .
i) = 0 out of 1
< o ' Mark for (b)(i)=0 o

eml e —wag
REN : o The candidate uses the correct
Co equation but substitutes the wrong
speed of.sound= ﬂqg’ﬁ /s3] distance.
' ‘ Mark for (b)(ii) = 2 out of 3

(iiiy The students’ value for the speed of sound is not accurate.
Suggest two.ways of improvihg thé students experlment )
o 1. D\V@G/ he: (g o Me. SR Eedich o), L ° The candidate gives two
o RePeat e 1M at oSk 9 mee. fiwed- | incorrect suggestions.
e Mark for (b)(iii) = 0 out of 2
[Total: 8]

Total mark awarded =
3outof8
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How the candidate could have improved their answer

(a)(i) The candidate needed to link the increase in loudness to an increase in amplitude. The amplitude of a wave
is a measure of the energy contained in the wave.

(b)(i) The candidate should have doubled the distance given on Fig. 8.1 to find the total distance travelled by the
wave, i.e. to the wall and back to the students.

(b)(ii) The candidate has substituted 80 m instead of 160 m into the correct equation. Candidates who made this
mistake and gave an answer of 143 m (from 142.9 m) were awarded 2 out of 3 marks.

(b)(iii) If the candidate had combined the two suggestions to state ‘repeat the experiment, added the two results
and divided by two’ this would have scored 1 mark.

Common mistakes candidates made in this question

(a)(i) The most common errors were frequency and wavelength.
(a)(ii) The most common errors were amplitude and wavelength.

(b)(i) The most common error was 80, but a few attempted to calculate the speed here and gave their answer as
the distance.

(b)(ii) The most common error was the incorrect use of 80 m as the distance, sometimes as an error carried
forward from an incorrect distance in (i). A very small number multiplied a distance by 0.56 to reveal a fundamental
misunderstanding.

(b)(iii) A common mistake was not stating the essential need to average the repeated results. Other candidates
incorrectly suggested decreasing the distance of the students from the wall.
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Question 9

Example Candidate Response — high Examiner comments

Mark for (a)(i) = 1 out of 1
Mark for (a)(ii) = 1 out of 1

c The candidate underlines the
a word repelling in the question as a
reminder that the same poles are on
either side of the gap.
Mark for (b)(i) = 1 out of 1

Mark for (c) = 1 out of 1

o e The candidate clearly indicates
the correct properties in each
column.

Mark for (d) = 3 out of 3

Total mark awarded =
7 outof 7

How the candidate could have improved their answer

e This candidate has been well prepared to answer questions on permanent magnets and properties of
electromagnets.

¢ (c) The candidate should be more precise and state that it is the electromagnet that can be turned on or off by
switching on or off the current in the coil of the electromagnet.
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Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

0 Plastic and wood are the
electrical insulators.
“ Mark for (a)(i) = 0 out of 1

Mark for (a)(ii) = 1 out of 1

o The candidate gives an
o incorrect response.
Mark for (b) = 1 out of 1

o o The candidate gives an

incorrect response.
Mark for (c) = 0 out of 1

0 ° The candidate indicates clearly
that it is the top box that they wish
to be marked. It is good practice for
candidates to attempt to change
responses in tables or on limited
space answer lines. They can then
be aware of strategies to use should
the need arise on an examination
paper.

Mark for (d) = 2 out of 3

Total mark awarded =
4 out of 7

How the candidate could have improved their answer

¢ (a)(i) The candidate has confused electrical conductors and electrical insulators. The candidate should be stating
plastic and wood.

* (c) The candidate should state that by switching on or off the current in the coil of the electromagnet, it is easy to
quickly magnetise or demagnetise the electromagnet.

¢ (d) The candidate should have chosen 3.0A in the final column. The candidate has mistakenly thought that 20 mA
is larger than 3.0A.
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Example Candidate Response — low Examiner comments

Mark for (a)(i) = 0 out of 1

a a The candidate incorrectly
identifies aluminium as a magnetic

material.
Mark for (a)(ii) = 0 out of 1

Mark for (b) = 1 out of 1

o o The candidate gives

an incorrect advantage of
electromagnets compared with
permanent magnets.

Mark for (c) = 0 out of 1

o 0 The candidate’s responses
in the first and third columns are

incorrect.

Mark for (d) = 1 out of 3

Total mark awarded =
2outof 7
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How the candidate could have improved their answer

* (a)(i) The candidate has added iron to the list of two insulators and so their answer is incorrect.
¢ (a)(ii) The candidate should state that iron is the magnetic material.

¢ (c) The candidate should state that by switching on or off the current in the coil of the electromagnet it is easy to
quickly magnetise or demagnetise the electromagnet.

¢ (d) The responses selected in columns one and three would make the weakest electromagnet. The candidate
should have selected the highest number of turns in column one and the greatest current in column three.

Common mistakes candidates made in this question

¢ (a)(i) The most common errors were giving only one of plastic or wood or adding aluminium and/or iron.
e (a)(ii) The most common error was to choose aluminium.
¢ (b) An error seen a number of times was for candidates to reverse the poles on the right-hand magnet.

¢ (c) Acommon error was to paraphrase the stem and to state that the strength of the electromagnet could be
increased.

¢ (d) The most common error was to choose 20 mA instead of 3.0A in the third column.
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Example Candidate Responses — Paper 3

Question 10

Example Candidate Response — high Examiner comments

10 (a) Fig. 10.1 showsa Iémpa'nd aresistor connected in a-circuit.

-

4.0V
‘|l'“" n
t I
x(n) -
8 }
1300, 500
s B RN
Fig. 10.1 .
i N A
: (i) Determine the combined resistance of the 3.0 resistor.and the 5.0 lamp.
Lo . : o L N —
:77 #5780 ' oribined resistance = .... f o e @ ] Mark for (a)(i) = 1 out of 1

(iiy The readihg on-ammeter X is 0.50A.

0 The candidate shows the

, working for calculating the
reading onammeter Y = ... E:5.0. A combined resistance of the two
resistors in series. This is good

State the reading on armimeter V.

(b} Inanother circult, the 3.0Q-resistor and the 5.0 lamp.are connected:in:parallel, as shown in

Fig. 10.2. practice in case of any ambiguity in
o a0V o T reading the final answer.
, J‘T {, . . : Mark for (a)(ii) = 1 out of 1
-1k T

RO O}

30Q. ..

S .

500

Fig. 10.2

The lamp and resistor have changed from a series to a parallel combination.

State and explain the effect of this change on the current in ammeter X. o This detailed answer is
.. f?ow(fy ... 4 bohh... ometlrix...odll. bo. Highte.. aewarded full marks.
bedatnSe. it Latel roststonte. A5 doss Moo boboce....... Mark for (b) = 3 out of 3
_ng z \/'TL t.../‘n ,;ml f‘”//:)’/w//?f’]?7{ﬂ/m{'4ﬂﬂ7 He f’z..@:te._[e'.\m ...........
...... f=7q{:{75=’7/3MS(urm/\/s/@fﬂﬂ%&nQ%A [3]

(¢}~ Theweurrentin.adifferent lamp:is:0.40 A whenthe poténtial-difference (p.d.) across'thelamp-is:
6.0V. o - - ‘ ‘

‘Calculate the resistance-of thé lamp.

\ JA 6f . o A well set out response giving
‘ o ~ 7 Vo / j”\/l[ —_ S a correct arrangement of the
0 W : R@Y? 5/ﬁ\/\['@»;’ (A7 v oYy equation, substitution of values

from the question and a correct

, evaluation.
150 Mark for (c) = 3 out of 3
resistance of [amp = ...t T, Q [3]
[Total: 8] Total mark awarded =

8 out of 8
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How the candidate could have improved their answer

* This candidate has been well prepared to answer questions on resistance and electric circuits.

¢ (b) The candidate could have improved their answer by including the unit for resistance, i.e. 1.875 ohms and for
current, i.e. 2.13A. They could also have added that the combined resistance of resistors in parallel is less than the
smallest of the resistors in the parallel combination, i.e. less than 3 ohms.
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Example Candidate Response — middle Examiner comments

10 (a) Fig. 10.1 shows a lamp and a resistor connected in a circuit.

4.0V

-]

Fig. 10.1
.« (i) Determine the combined resistance of the 3.0 resistor.and the 5.0Q lamp.
b

combined resistance = : 8 Q ]|

(li) The reading.on ammeter X is 0.50A. Mark for (a)(l) =Toutof1

0 State the reading on ammeter Y. 0 The candidate gives correct
reading on.ammeter Y = 0..50 A1 answers to (a)(i) and (a)(ii). It is
good practice to write the decimal

(b) In another circuit, the 3.0Q resistor and the 5.0 Q’lamp are connected in-parallel; as shown in

Fig. 10.2. point in the centre of the gap
40V between digits. In (a)(ii), the decimal
N Ty . is too low and would be impossible
I}H% — . to discern if a bit lower and on the
, answer line dots.
x@ ' (A vy Mark for (a)(ii) = 1 out of 1
30Q
500
Fig. 10.2

The lamp and tesistor have changed from a series to a parallel combination.
State and explain the effect of this-change on the current in ammeter X.

Thegrec;dﬁm%mh ...... mm&erxsi%s{h@_Wne

. sl . . o
e..as.....m...bﬁ%ré 3 ib.iSha Series.. Civcuik mxv(mn‘cfeﬁp eThiS response with the

< onA NG Ploced in..... candidate contradicting the question
is not awarded any marks.
Mark for (b) = 0 out of 3

H'\L S AL QM (O (odOY'Q\

(¢) ‘The:currentin a different lamp is'0.40A wheii the potential.difference (p.d:):across.the.lamp isi
6:.0V. : ‘ - wee

‘Calculate-the resistance of the lamp. ‘ :

o A well set out response. Use of

9 ) V/ , _@9_ =1h : correct symbols is just as valid as
R'?— L oY writing the equation in words.
' . 3 : \ Mark for (c) = 3 out of 3
" resistance-of lamp = .. . 5 .............. Q 3]
[Total: 8] Total mark awarded =
5out of 8
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How the candidate could have improved their answer

(b) The candidate needed to note that the question states the lamp and resistor are now in a parallel combination.
Candidates should practice underlining/highlighting key words, phrases and quantities in the question. These are
then more readily visible when composing a response to the item.

The candidate needed to state that the combined resistance of resistor and lamp in parallel is less than the smaller
resistance of the two components in the parallel combination, i.e. less than a 3 ohm resistor. This means that the
current in ammeter X must be much greater than when the components were connected in series.
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Example Candidate Response — low

10 (a) Fig. 10.1 shows-a lamp and a resistor connected in a circuit.

Fig. 10.1 .
P
(i) Determine the combined resistance ofthe 3.0 resistor and the 5:0Q lamp.

R

comblned resnstance = . 2
(ii) The readmgion ammeter X is:0.50A. '
State the reading on ammeter Y.

reading on ammeter Y =

a:90 o AT

(b) In another ciréuit, the 3.0 Q resistor and the 5.0Q:lamp are connected in paraliel, as shown in
Fig. 10.2.

‘

40V

-

Fig. 10.2 N
The lamp and resistor have changed from a series'to a parallel combination.

State and explain the effect of this change on the current in ammeter X.

O@chxfe, A xesigtonCe,. Hham.. z}ke SefieS...
Q.- x?m\ca@c.,\:l\{g .....................................

............................................. 18]
(c) ‘The currentina different lamp is:0.40A when the potential dn‘ference (p.d.) across the'lamp is
6.0V. .
Calculate the resistance of the lamp.
resistance of 1aMpP = wvvvveeresserennne L‘ ............................. Q 3]
[Total: 8]

Examiner comments

o The answer to (a)(i) is incorrect.
The candidate subtracts the two
resistance values instead of adding
them.

Mark for (a)(i) = 0 out of 1

The answer to (a)(ii) is correct.
Mark for (a)(ii) = 1 out of 1

o The candidate is awarded one
mark for stating that the resistance
of the components in parallel is less
than that of the same components
in series.

Mark for (b) = 1 out of 3

° The candidate gives an
incorrect value for the resistance of
the lamp.

Mark for (c) = 0 out of 3

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

* (b) The candidate needed to link the decrease in the resistance to an increase in the current. To gain the third
mark, the candidate needed to state that the combined resistance of resistor and lamp in parallel is less than the
smaller resistance of the two components in the parallel combination, i.e. less than a 3 ohm resistor.

¢ (c) The candidate should have written down all the working when determining the answer to a calculation.
Candidates should be encouraged to write down the equation they are using to solve a given problem, then to
substitute values from the question and evaluate.

Common mistakes candidates made in this question

¢ (@) The vast majority of candidates correctly evaluated the combined resistance in (i) and slightly fewer evaluated
the current in ammeter Y in (ii). An error repeatedly seen in (a)(i) was to multiply the two values of resistance to
give 15Q. In (a)(ii), a number of candidates divided the battery voltage of 4.0V by the resistance of the lamp,
i.e. 5Q to give 0.8A.

¢ (b) A minority of candidates stated both that the resistance decreases and the current increases. The most
common error was to just give one of these changes. Others stated things like resistance rises so current
increases.

* Another common misconception of parallel circuits was to state that the current was shared between the
components and so the current would decrease.

* (c) Acommon error among weaker candidates was inverting the equation and so dividing the current by the voltage
or simply multiplying the two values to give an answer of 2.4 Q.
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Question 11

Example Candidate Response — high Examiner comments

11 Astudent.uses.a coil and a magnet.on. a spring to: generate; an-electromotive force-(e.m.f.) that
varies. He suspends.the magnet above a.coil. as shown in.Fig. 11.1.

. spring

| magriet

{o centré-reading.

— e : coi
voltmeter ; l

e

Fig. 11.1

(a). The student pulls the magnet through the ¢dil to X and then reléases it. The magnet moves.
up and dowh through. thé coil. :

State the type of voltage induced in. the coil. Tick (v') orie box.

alternating @ “ The candidate clearly indicates
digital ] ‘ .| the correct box.
Mark for (a) = 1 out of 1
direct D
11

{b) State two Wa;/s of increasing the voltage induced in the coil.
e o o Both of the candidate’s
2. mgﬁﬁmgmm%w& ...............

o] suggestions are clearly stated and
A ‘ correct.
[Total: 3] Mark for (b) = 2 out of 2

Total mark awarded =
3outof3

How the candidate could have improved their answer

» Electromagnetic induction is one the most difficult concepts on the core theory specification. The candidate has
done well to achieve full marks on this question.
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Example Candidate Response — middle Examiner comments

11 A student.uses a. coil and:a magnet-on a ‘spring to generate an-electromotive.force (e m.f)that
varies. He suspends the magnet above a coil as shown in Fig. 11.1.

= spring

magnet
i

to centre-reading
voltmeter — =

Fig. 11.1

(a) The student pullsthe magnet through the coil to X and then releases it. The magnet moves
up and down through the coil.

State the type of voltage induced in the coil. Tick (/) one box.

alternating ] ' €D The candidate indicates an
digital incorrect option.
° D Mark for (a) = 0 out of 1

direct m/

(b) State two ways of increasing the voltage induced in the coil.
1oLl Dok CoS ) 0o S

e 2. f4ddanocf7€crm4:7né% ............

[

o The candidate’s second

2 suggestion is insufficient and is not
[Total: 3] awarded a mark.

Mark for (b) = 1 out of 2
Total mark awarded =
1 out of 3

How the candidate could have improved their answer

¢ (a) The candidate should have linked the up and down motion of the magnet through the cail to the production of
an e.m.f. that reverses polarity with each change in direction, i.e. an alternating e.m.f.

¢ (b) In the second option, the candidate needed to be more precise about increasing the strength of the magnet.
Candidates should be reminded that vague statements such as ‘adding another magnet’ or ‘use a bigger magnet’
are insufficient and will not be awarded a mark.
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Example Candidate Response — low Examiner comments

11 A student uses a coil and a magnet on a spring to generate an eleciromotive force (e:m.f.) that
varies. He suspends the magnet above a coil as shown in Fig. 11.1.

= spring

to centre-reading
voltmeter —~——— ===

Fig. 11.1

{a) The student pulls the magnet through the ¢ coﬂ to X and then releases it. The magnet moves
up and down through the coil.

State the type of voltage Induced in the cail. Tick (v) one box.

alternating D

digital @ 0 The caandate indicates an
incorrect option.
direct [ ] Mark for (a) = 0 out of 1

1
(b) State two ways of increasing the voltage induced in the coil. \‘\0}
1. “O{WG)&Q QQ’QQQ’\O?&N?.CX\ ﬁf@d%ve e ond Y 8
o J&/ (anpean’= Ve ? o Neither of the candidate’s
2. U\C\"%‘%e ------- suggestions is correct.

i Mark for (b) = 0 out of 2
[Total: 3]

Total mark awarded =
O outof 3

How the candidate could have improved their answer

¢ (a) The candidate should have linked the up and down motion of the magnet through the coil to the production of
an e.m.f. that reverses polarity with each change in direction, i.e. an alternating e.m.f.

¢ (b) The candidate should have given suggestions such as: increase the strength of the magnet or increase the
speed of magnet through the coil or increase the number of turns of wire in the coil.

Common mistakes candidates made in this question

* (a) The most common error was to select ‘direct’ current. However, the majority of candidates selected the correct
option.

* (b) The most common wrong answer was to think there was a current in the coil which should be increased. Other
incorrect suggestions were to make the spring longer, or to put an iron core in the coil.
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Example Candidate Responses — Paper 3

Question 12

Example Candidate Response — high Examiner comments

12 (a) Table 12.1 describes four nuclides.

Table 12:1
‘| name of nuclide plutonium-238 thorium-234 '_ uranium-235 uranium-238
238 234 235 238
nuclide notation
94 PU a0 Th 92 U 92 U
(i) State which two nuclides have the same number of protons.
e OO, .. . 2B 0. ArAOMD....... 2.3 (1) M
T
- .

(if) |, State which two nuclides have the same number of nucleons. -

....... LM

(iii) S't'ate which one of the four nuclides has the [ﬁoét ,elec‘;[rdns orbiting when it is in a neutral
o atom. N . ’

..... o plionm .. 238, _and...uraniua..... 238

i

....... o PltToniom. ... 228, - . LM

(b) Thorium-234 has a half-life of 24 days‘. A sample of radioactive material contains 40mg of
thorium-234.

Calculate the mass of thorium-234 remaining after 72 days.
Z - 3 haf lives
P

°_£/-_.0 '::20
2

_‘2/'0 _—_-/0 —> M
=
mass of thorium-234 remaining = .......A . mg [3]

- 24

[o

= =65 =2 [Total: 6]

0 The candidate gives correct
responses to all parts in (a). Note
that in many instances the dash
between the element name and the
nucleon number has been obscured
by the answer line.

Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1
Mark for (a)(iii) = 1 out of 1

o The candidate clearly
determines that 72 days represents
3 half-lives of thorium-234 and then
calculates the mass of thorium-234
remaining after 3 half-lives.

Mark for (b) = 3 out of 3

Total mark awarded =
6 out of 6

How the candidate could have improved their answer

¢ (@) Although not critical in this instance, the candidate should not write the dash between element name and

nucleon number in the dots of the answer line.

¢ (b) The candidate has put an arrow linking the mass remaining and the number of days that have elapsed. This
could be misconstrued as a different mass and so taken as a contradiction by an examiner. The candidate should
have written, for the working, something like: after 24 days mass remaining = 40/2 = 20 mg, after 48 days mass

remaining = 20/2 =10 mg, after 72 days mass remaining = 10/2 = 5mg.

51
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Example Candidate Response — middle Examiner comments

12 (a) Table 12.1 describes four nuclides.

Table 12.1
. name of nuclide plutonium=-238 thorium-234 - uranium-235 | uranium-238
238 234 235 238 .
lide notation . :
naciee 94 Pu 90 Th 92 U .82 U

(i) State which two nuclides have the same number of protons.‘
0 mfmﬂiwm—z}%wﬂdufmﬁum»LB? ................... 1 -
0 The candidate gives correct
- . responses to all three parts of (a).
PLL&{'C)YJILMM"LS? ..... LM . wlihon. - 2.24. m - Note that the dashes between

(i) State which one of the four nuclides has the most electrons orbiting when it is in a neutral 3 element name and nucleon number
atomn. - . are very clear.

AR T I 1 A m . | Markfor (a)(i) = 1outof 1
b) Thorium-234 h half-life of 24 days. A sample of radioactive material contains 40mg of oy
(b) Thorlum 25+ has a halkife o Mark for (a)(ii) = 1 out of 1
Calculate the mass of thorium-~234 remaining after 72 days. Mark for (a)(iii) =1 out of 1
7 oLy — e o e The candidate correctly
7L d= 3 e _ . o determines the half-life of
' thorium-234 but fails to make use of
mass of thorium-234 remaining = ... 1% ¢ 35 ..... " mg [3] this information.
- : Total 61 Mark for (b) = 1 out of 3
' otai:
= H a : ' Total mark awarded =
6 . 3 . 4 out of 6

How the candidate could have improved their answer

* (@) The candidate has demonstrated a good understanding of nuclide notation and atomic structure.

* (b) The candidate has correctly determined the half-life of thorium-234. The candidate needed to show how the
mass of thorium-234 halves for each of the 3 half-lives to give a mass of 5mg remaining after 72 days.
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Example Candidate Responses — Paper 3

12 (a) Table 12.1 describes four nuclides.

Example Candidate Response — low

Examiner comments

Table 12.1
name.of nuclide plutonium-238 thorium-234 uranium-235 uranium-238
238 234, ’
nuclide notation o Pu % Th- 2:25U 29328U
- (i) State which two nuclides have the same number of protons. .
M AAANZ B D g MARDNAIN 98 i
(i) ~State which two nuclides have the same number of nucleons. Mark for (a)(i) = 1 out of 1
(\D\v\’mn'\u(\f\ﬂ?g? MY ONNAM - 2.25 M

Mark for (a)(ii) = 1 out of 1

{iif) State which one of the four nuclides has the most electrons orbiting when it is in a neutral

atom. . yﬁ_
Hnn(hu’ﬂ*?gll / \hj o [1]
[ 1) hd

(b) Thorium-234 has a half-life of 24 days. A sample of radioactive' material contains 40mg of
thorium-234. .

0 The candidate gives an
incorrect response to (a)(iii).
Mark for (a)(iii) = 0 out of 1

Calculate the mass of thorium-234 remaining after 72 days.

@ Iy ome s © The candidate does not
mf—K =5 . produce any rewardable material.
s~ Hdews Mark for (b) = 0 out of 3
mass of thorium-234 remaining = .......ccccvveeureenrmrenned C,) 83 ..... mg [3]
[otal: 6] Total mark awarded =

2 out of 6

How the candidate could have improved their answer

(a)(iii) The candidate needed to link the nuclide with the highest proton number i.e. Plutonium-234 as being the
nuclide with the highest number of electrons.

(b) This calculation involving half-lives is difficult because there are two separate stages. For the first stage, the
candidate needed to select the information required to calculate the number of half-lives of thorium-234 that
elapse in 72 days, i.e. 3 half-lives. The candidate then needed to halve the original mass 3 times to give 5mg of
thorium-234 remaining after 72 days.

Common mistakes candidates made in this question

(a)(i) The most common error was to state Pu — 238 and U — 238 as a result of confusing nucleon number and
proton number.

(a)(ii) A common error was to give plutonium — 238 and thorium — 234, displaying confusion between nucleons and
neutrons.

(a)(iii) The most common error was to state U — 238.

(b) The most common errors were to multiply 40 by 3 or divide 40 by 3. A few considered only 2 half-lives to get the
answer 10mg.
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