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Example Candidate Responses: Paper 4

4

Introduction

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

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

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

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

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

Question Paper 31, June 2016

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

Question Paper 42, March 2016

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

Question Paper 61, June 2016

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

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

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

How to use this booklet

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

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

QWE

i

mis

Answers by real candidates in exam \

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

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

o J

How the candidate could have improved the answer

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

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

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

Common mistakes candidates made in this question

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

the maximum speed by the total time. They didn

Cambridge IGCSE Physics (0625) 5



Example Candidate Responses: Paper 4

Assessment at a glance

All candidates take must enter for three papers.

Core candidates take: Extended candidates take:

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

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

Externally assessed Externally assessed

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

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

Externally assessed Externally assessed

All candidates take

either:

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

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

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

Externally assessed Externally assessed

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

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

Paper 4 — Theory (Extended)

Question 1

Example Candidate Response — high Examiner comments

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

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

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

hydraulic system of the car rather

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

(b) Calculate

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

Mark awarded for (a) = 1 out of 2

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

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

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

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

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

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

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

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

Mark awarded for (c) = 1 out of 2

Total mark awarded =7 out of 9

Cambridge IGCSE Physics (0625) 7



Example Candidate Responses: Paper 4

How the candidate could have improved the answer

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

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

8 Cambridge IGCSE Physics (0625)



Example Candidate Responses: Paper 4

Example Candidate Response — middle Examiner comments

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

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

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

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

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

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

. —\—;L(aer) h =

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

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

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

the wrong numerical answer.

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

Total mark awarded = 5 out of 9

How the candidate could have improved the answer

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

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

Cambridge IGCSE Physics (0625) 9
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10

low

Example Candidate Response —

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

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

30

speed
m/s

20£
qf

0 1.0 20 30 40 5.0
time t/s

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

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

12mls o i1

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

The_cux Avasels ai the conshont speed . (2]

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

speed =

(b) Calculate

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

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

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

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

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

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

Examiner comments

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

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

Mark awarded for (a) = 1 out of 2

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

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

Mark awarded for (b) = 1 out of 5

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

Mark awarded for (c) = 1 out of 2

Total mark awarded = 3 out of 9

Cambridge IGCSE Physics (0625)




Example Candidate Responses: Paper 4

How the candidate could have improved the answer

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

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

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

Common mistakes candidates made in this question

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

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

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

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

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

Cambridge IGCSE Physics (0625) 11
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Question 2

Example Candidate Response — high

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

Fig. 2.4

The mass of the hammer head is 0.15kg.

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

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

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

e mientma #= VX

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

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

Fp C'ﬂ% I u!__j'um 9

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

(3]

Examiner comments

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

Mark awarded for (a) = 2 out of 2

6 The candidate correctly stated
the impulse.

Mark awarded for (b) = 1 out of 1

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

Mark awarded for (c) = 2 out of 2

Total mark awarded = 5 out of 5

How the candidate could have improved the answer

Candidate was awarded full marks.

Cambridge IGCSE Physics (0625)




Example Candidate Response — middle

Example Candidate Responses: Paper 4

Examiner comments

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

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

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

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

change in momentum = ..

[2]

12 ka wls @
J

(b) State the impulse given to the nail.

impulse = \2. /@ Ng 9

[1

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

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

[2]

[Total: 5]

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

Mark awarded for (a) = 2 out of 2

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

Mark awarded for (b) = 1 out of 1

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

Mark awarded for (c) = 0 out of 2

Total mark awarded = 3 out of 5

How the candidate could have improved the answer

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

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

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

hammer héad °

Fig. 2.1

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

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

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

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

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

average force =

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

Total mark awarded =2 out of 5

How the candidate could have improved the answer

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

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

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

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

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

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

Cambridge IGCSE Physics (0625)




Question 3

Example Candidate Response — high

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

extension

0 (1)

0 load

Fig. 3.1

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

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

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

model train

spring

Fig. 3.2

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

Calculate the initial speed v of the train.

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

[Total: 6]

Example Candidate Responses: Paper 4

Examiner comments

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

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

Mark awarded for (a) = 1 out of 2

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

Mark awarded for (b) = 4 out of 4

Total mark awarded = 5 out of 6

How the candidate could have improved the answer

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

Cambridge IGCSE Physics (0625)
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Example Candidate Response — middle

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

0

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

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

model train

(= J= J= J= Jr
JEE—————

R——— o N Se— E—

Fig. 3.2

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

Calculate the initial speed v of the train.

anCim: 20 Enatty  Stoxed Vo Sprin9o L@ T

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

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

[Total: 6]

Examiner comments

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

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

Mark awarded for (a) = 1 out of 2

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

Mark awarded for (b) = 2 out of 4

Total mark awarded = 3 out of 6

How the candidate could have improved the answer

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

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

formula rather than the energy stored in the spring.

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

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

extension

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

0 load

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

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

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

model train

spring

Fig. 3.2

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

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

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

(7

o 1L 20y x ovuxl
2

g

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

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

How the candidate could have improved the answer

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

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

Common mistakes candidates made in this question

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

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

Cambridge IGCSE Physics (0625) 17
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Question 4

‘ Example Candidate Response — High

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

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

B'/coal » !

EI geothermal

E/hydroelectnc

D nuclear

lg/wind o - 2]

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

copper tubes
9 /pamted black

~ 1 -roof

Fig. 4.1

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

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

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

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

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

PERY )

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

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

414963 @

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

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

[Total: 9]

12

Examiner comments

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

Mark awarded for (a) = 2 out of 2

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

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

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

Mark warded for (b) = 5 out of 7

Total mark awarded =7 out of 9

How the candidate could have improved the answer

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

simply ‘heat’.

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

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

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

I:] coal

D geothermal
i B hydroelectric

D nuclear

B wind o

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

[2]

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

“ | -roof

Fig. 4.1

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

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

(2}

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

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

Bo0- ol g0 5 27 UL EXS5 2 6F4 €

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

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

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

G144 6x100 _5q2Q
1x7Fo°

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

power =

Example Candidate Responses: Paper 4

Examiner comments

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

Mark awarded for (a) = 1 out of 2

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

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

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

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

Mark awarded for (b) = 3 out of 7

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

How the candidate could have improved the answer

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

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

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

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

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

D coal
Q geothermal
D hydroelectric

nuclear o
D wind [2]

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

| _copper tubes,
.~ painted black

L —roof

Fig. 4.1

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

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

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

)z mx20X ¢
§ = oom 52 4 720 0T/4g°C .

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

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

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

X clon =70 i 2006727
‘;/4({.6

4]

power = wee[2]

290772 T

[Total: 9]

Example Candidate Responses: Paper 4

Examiner comments

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

Mark awarded for (a) = 0 out of 2

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

question about the reason for using

tubes painted black, the candidate

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

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

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

Mark awarded for (b) = 3 out of 7

Total mark awarded = 4 out of 9

o It is possible that the candidate

referred to their good absorption of

Cambridge IGCSE Physics (0625)

21



Example Candidate Responses: Paper 4

How the candidate could have improved the answer

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

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

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

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

Common mistakes candidates made in this question

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

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

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

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

Example Candidate Response — high

5

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

250 500 750

9.8

1000
7.6

plkPa

Viem®

30.0 15.2

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

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

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

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

experiment.
v g [

kﬂ“"ﬂ_ﬂﬂl‘u{b 1]

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

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

P= looxloxb = 50000

9 12

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

pressure = 20000 Do\

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

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

o [21

[Total: 71

Example Candidate Responses: Paper 4

Examiner comments

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

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

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

was used to obtain the correct
pressure.

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

Mark awarded for (b) = 3 out of 4

Total mark awarded = 5 out of 7

How the candidate could have improved the answer

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

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

5

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

p/kPa 250 500 750 1000

V/em? 30.0 15.2 9.8 7.6

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

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

Tis. i hecowsae 4 wshen  dhe  velumg decigased

Bre... reh i S0 Q.

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

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

Eneray 9[1]
a4

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

50,000 Fa

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

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

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

[2]
[Total: 7]

Examiner comments

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

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

Mark awarded for (a) = 1 out of 3

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

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

Mark awarded for (b) = 3 out of 4

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

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

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

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

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

250
30.0

500 750
15.2 9.8 76

PC p/kPa 1000

o V/iem®

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

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

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

experiment.
L2 I

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

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

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

Example Candidate Responses: Paper 4

Examiner comments

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

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

Mark awarded for (a) = 1 out of 3

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

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

Mark awarded for (b) = 1 out of 4

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

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

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

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

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

Common mistakes candidates made in this question

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

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

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

(b) (ii) One, or less frequently two, wrongly placed ticks were in seen in a significant number of answers. It
was particularly disappointing to see a response suggesting that the mass of the bubble changes.
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Question 6

Example Candidate Response — high

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

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

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

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

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

amplitude ncxeases.

length .......I0CL0G.M0A

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

amplitude tfwroa-sd

length ....decreades

9 [

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

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

Example Candidate Responses: Paper 4

Examiner comments

o The candidate is clearly aware
of the required definitions.

1. The amplitude was correctly
labelled.

2. The wavelength was correctly
labelled.

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

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

The latter only was correct.

Mark awarded for (a) = 2 out of 4

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

Mark awarded for (b) = 3 out of 3

Total mark awarded =5 out of 7

were both described as increasing.

were both described as decreasing.

How the candidate could have improved the answer

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

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

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

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

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

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

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

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

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

(1]

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

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

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

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

[Total: 7]

Examiner comments

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

1. The labelling of the amplitude
was incorrect.

2. The labelling of the wavelength
was correct.

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

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

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

Mark awarded for (a) = 2 out of 4

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

Mark awarded for (b) = 2 out of 3

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

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

displacement.

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

the link between pitch and wavelength.

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

of 54 ms.
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Example Candidate Responses: Paper 4

Example Candidate Response — low Examiner comments

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

o The candidate showed no

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

along wave

2. The labelling of the wavelength
was correct.

o W8
- @

Fig. 6.1

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

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

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

wavelength was incorrectly

described as increased.

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

described as decreased. The

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

wavelength }nc.\sme : described as increased.

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

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

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

wavelength ‘&{\k\t ............ .. 9

o e The mark awarded was for

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

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

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

= ng,,___?,,

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

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

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

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

Common mistakes candidates made in this question

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

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

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

‘ Example Candidate Response — high

7 (a) Explain what is meant by

(i) total internal reflection,

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

Fig. 7.1

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

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

Example Candidate Responses: Paper 4

Examiner comments

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

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

Mark awarded for (a) = 1 out of 2

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

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

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

Mark awarded for (b) = 5 out of 6

Total mark awarded = 6 out of 8

How the candidate could have improved the answer

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

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

7 (a) Explain what is meant by

(i) total internal reflection,

(ii) critical angle.

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

..... (]

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

60° 4

(3) ’

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

Calculate the refractive index of the glass.

’
e 13510
2x40?

=dic

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

1.9 2

S&C:_,_é_
S
¢ g

lz l-,.)“’, 6
1

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

[Total: 8]

Examiner comments

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

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

Mark awarded for (a) = 0 out of 2

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

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

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

Mark awarded for (b) = 4 out of 6

Total mark awarded =4 out of 8

How the candidate could have improved the answer

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

ray.

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

occurs.

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

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

7 (a) Explain what is meant by

(i) total internal reflection,

(ii) critical angle.

(WMeasn Abg Lmub,lkni Mdjswxﬂ,édw%

01

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

60°

30°

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

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

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

[2]

(5]

)

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

. [Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

o The meaning of total internal
reflection is satisfactorily explained.

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

Mark rewarded for (a) = 1 out of 2

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

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

e No attempt at calculating the
critical angle was made.

Mark awarded for (b) = 0 out of 6

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

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

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

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

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

Common mistakes candidates made in this question

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

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

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

Example Candidate Response — high

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

| I
[}
220V
0 ® ® &
Fig. 8.1

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

(i) the currentin each lamp,

O
LUV cR = for—

vowwag e
1= v
© - a0

ok

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

current = O"\%pr o 2]

- \20
ALO
FECRY AN

FUSe cunenr= “tohal A Aoeos

= O se)e(3%0n3)

=0« 5y 0:SY current =

L=y 2 HQ_H]
Q0N

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

fuse. Burenr\n fuse

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

number = \\ e 2]

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

TS0\ Aumber  otlamis =

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

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

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

Example Candidate Responses: Paper 4

Examiner comments

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

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

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

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

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

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

Mark awarded for (b) = 2 out of 3

Total mark awarded = 6 out of 8

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

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

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

1
| N—
o
220V
Vo ¥RV ®
Fig. 8.1

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

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

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

T=P
3

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

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

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

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

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

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

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

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

QO\QET

..... W?awﬂ_ PG
R iz Qesds fance S

Examiner comments

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

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

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

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

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

Mark awarded for (b) = 2 out of 3

Total mark awarded = 4 out of 8

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

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

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

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

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

. .
T

e}
220V
o

¥ ® &

Fig.8.1 -

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

e

Calculate

(i) the currentin each lamp,

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

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

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

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

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

[
[Total: 8]

Example Candidate Responses: Paper 4

Examiner comments

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

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

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

Mark awarded for (a) = 1 out of 5

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

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

Mark awarded for (b) = 2 out of 3

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

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

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

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

Common mistakes candidates made in this question

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

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

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

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

‘ Example Candidate Response — high Examiner comments

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

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

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

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

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

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

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

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

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

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

State and explain what happens to the oil drop.

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

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

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

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

Total mark awarded = 6 out of 8

How the candidate could have improved the answer

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

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

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

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

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

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

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

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

oil drop
\‘ e

Fig.9.2

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

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

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

State and explain what happens to the oil drop.

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

[Total: 8]

Examiner comments

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

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

Mark awarded for (a) = 3 out of 4

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

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

Mark awarded for (b) = 1 out of 4

Total mark awarded =4 out of 8

How the candidate could have improved the answer

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

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

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

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

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

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

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

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

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

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

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

e The candidate stated correctly

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

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

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

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

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

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

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

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

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

Common mistakes candidates made in this question

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

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

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

drop or the weight of the drop.

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

Example Candidate Response — high Examiner comments

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

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

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

g Xe /2 9 The symbol for the xenon

5 2]
{ - el nucleus was correct.

AN

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

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

background, of 310 counts/min.

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

300

corrected
count rate

counts/min \
200 : \

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

&) correct times, allowing a mark.
[Total: 7] The background count rate was not
subtracted from the count rates
listed, so there was no further
credit.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 5 out of 7

How the candidate could have improved the answer

(b) The points were plotted at suitable times, but the count rates plotted did not take account of the
background count rate.
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Example Candidate Response — middle

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

(i) State the number of each type of particle in a neutral atom of 12},1.
protons ....... bV S neutrons Lkee electrons ”53“ 2]

(ii) State the symbol, in nuclide notation, for the xenon nucleus.

aXe 2] 2

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

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance
from a detector. The detector measures an initial count rate from the sample, including
background, of 310 counts/min.

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

300 T
1
corrected | I ‘
count rate ! ! : !
counts/min
200
100 T
LR
: i I !
0 20 40 60 80 100 120 140 160
time/min
Fig. 10.1
[3]
[Total: 7]

Examiner comments

o The particle numbers stated
were all correct.

e The subscript number, for the
number of protons in the xenon
nucleus, was wrong.

Mark awarded for (a) = 3 out of 4

e Points were plotted at 3 out of 4
correct times, allowing a mark.

The background count rate was not
subtracted from the initial count
rates listed, so the plotting of the
points was wrong, as was the
graph.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 4 out of 7

How the candidate could have improved the answer

(a) (ii) By writing the subscript number as 54, i.e. the proton number increases by one for a 3-decay.

(b) The points were plotted at suitable times, but the count rates plotted did not take account of the

background count rate.
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Example Candidate Response — low Examiner comments
10 (a) Aniodine isotope '331 decays by p-emission to an isotope of xenon (Xe). o The electron number given in
(i) State the number of each type of particle in a neutral atom of '251. the answer was wrong. Candidates
protons ... ¥8.53...  neutrons Uk electrons ...... 5.2} 4 usuaIIy know that the proton
number and the electron number
(ii) State the symbol, in nuclide notation, for the xenon nucleus. are the same, but not in this case.
\31
e 9 @l @) The subscript number, for the

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

A radioactive sample has a half-life of 50 minutes. The sample is placed at a fixed distance nUCIeUS’ was wrong.
from a detector. The detector measures an initial count rate from the sample, including
background, of 310 counts/min. Mark awarded for (a) =2 out of 4
On Fig. 10.1, plot suitable points and draw a graph of the count rate from the sample,
corrected for background, as it changes with time.

300

I

corrected ! 1 z
count rate 1 ;
counts/min

Ny T
100 | | ‘ | Lo |
‘ ! | :‘ | \\\:\ j
5 EaEEEaaEe E Hrea
! PN
‘
|
0 : :
0 20 40 60 80 100 120 140 160
time/min

Fig. 10.1
@ | @) The candidate clearly had no

[Total: 7] idea how to handle the given data.
Points were plotted at times not
suggested by the data, and such
that the graph through these points
lay in the straight line that was
drawn.

Mark awarded for (b) = 0 out of 3

Total mark awarded =2 out of 7
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How the candidate could have improved the answer

(a) (i) The candidate should have recalled that for a neutral atom, the electron number is the same as the
proton number.

(a) (i) By writing the subscript number as 54, i.e. the proton number increases by one for a 3-decay.

(b) First, by subtracting the background count rate from the initial count rate. Then dividing this corrected
initial count rate successively by 2. Finally, plotting these values at 50 s intervals and drawing a curve
through these points.

Common mistakes candidates made in this question

(a) (i) No particularly common mistakes, but those made tended to be random ones, mostly in either the
neutron number or the electron number.

(a) (i) Of the mistakes made, most were in the subscript, the number of protons. Fewer were in the
superscript, the nucleon number.

(b) The most frequent mistake was in failing to subtract the background count rate. Some of the responses in

which this aspect was correct, were followed by curves not sufficiently smooth or straight lines joining
successive points.
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Question 11
Example Candidate Response — high Examiner comments
11 (&) (i) Fig. 11.1 shows the symbol for a Iogic gate and its truth taple. l o The Iogic gate was correctly
input A | nput B | output h identified from its symbol or its truth
A 1 o 0 [0 table, or both of these.
D—output 1 0 0
B—— 0 1 0
. 1 I .
Fig. 11.1
State the name of this logic gate. AND bate o...[1]

(i) Complete the truth table for the logic gate shown in Fig. 11.2.

[linputA | input B | output

A 0 [} | 9 The table for the unidentified
BD‘_““’“‘ 1 9 ¢ logic gate was successfully
l i 1 O completed.
Fig: 11.2 Mark awarded for (a) = 3 out of 3
9 [2]

(b)- Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank. :

o

E

Fig. 11.3
The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door

can be opened, € There was an error in the entry

in the C column of the table.

1 inpgtA ,inputB_ ] input C output D output E 'outputF

o ‘ ‘ I 9[3] Mark awarded for (b) = 2 out of 3

[otal: 6] | Total mark awarded = 5 out of 6

How the candidate could have improved the answer

(c) The entry in the C column should be zero.
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Example Candidate Response — middle

11 (a) (i) Fig. 11.1 shows the symbol for a logic gate and its truth table.

input A | input B | output

A—T " o | o o |
output ) 1 1 .0 0
B— 0o [T 0
L T 1
Fig. 11.1 . o
State the name of this logic gate. ’A'N D [1]

(iiy Complete-the truth table for the logic gate shown in Fig. 11.2.

| input A | input B | output .|
O d

A— 0 = Q-
D—output 1 o |\
BAv . , 0 ‘ o iv T ,
3 T

v .

Fig. 11.2 9
’ [2]

(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a
bank.

D~

Fig.11.3

The strongroom door will only open when the output F is logic 1.

Complete the taBle to show the logic states.at A, B, C, D and E when the strongroom door
can be opened.

| inputA | inputB | inputG | outputD o_utpl_J"tE output F
| At L { | 1 (3
) 3]

[Total: 6]

Examiner comments

o The logic gate was correctly
identified as an AND gate.

9 The candidate either failed to
recognise that the given gate as a
NOR gate or could not recall the
output of a NOR gate.

Mark awarded for (a) = 1 out of 3

e There was an error in the entry
in the C column of the table, the
candidate having entered 1 rather
than 0.

Mark awarded for (b) = 2 out of 3

Total mark awarded = 3 out of 6

How the candidate could have improved the answer

(b) The output column numbers should be for a NOR gate, not an OR gate.

(c) The entry in the C column should be zero.

Cambridge IGCSE Physics (0625)




Example Candidate Response — low

11 (a) (i) Fig. 11.1 shows the symbol for a-logic gate and its truth table.

input A | input B | output
A — n 0 o | o
) ouput : 1 0 0
B 0 1 0
11 1.

Fig. 11.1

AND..O

State the name of this logic gate.

(i) Complete the truth taﬁle for the logic gate shown in Fig. 11.2.

~inputA input B Aoutput

A o | o | v |
:Do—output i o | V.
B— o 1T | &L
. N -

O 9

Fig. 11.2
[2]

(b) Fig. 11.3 shows the system of logic gates used to ensure the security of the strongroom of a

bank.
A—
B
¢ E
Fig. 11.3

The strongroom door will only open when the output F is logic 1.

Complete the table to show the logic states at A, B, C, D and E when the strongroom door
can be opened.

output E output F

5 1

inpt_xt A input B input C

T

outpuf D

O

©

{3l
[Total: 6]

Example Candidate Responses: Paper 4

Examiner comments

o There was a correct
identification as the gate as an AND
gate

9 Two of the entries in the output
column were wrong.

Mark awarded for (a) = 1 out of 3

e The entries in the A and B
columns only were correct.

The candidate clearly has poor
recall of the symbols and properties
of logic gates.

Mark awarded for (b) = 1 out of 3

Total mark awarded = 2 out of 6

How the candidate could have improved the answer

(b) The output column numbers should be for a NOR gate, not a NAND gate.

(c) The numbers in the C, D and E columns should be 0,1 and 1 respectively.

Common mistakes candidates made in this question
(b) Failure to identify the given gate as a NOR gate.

(c) Mistakes were fairly uncommon, but those made were most frequently made in the C column.
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