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Example Candidate Responses — Paper 4

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 41

0625 June 2021 Mark Scheme 41

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 4

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

(a) Using Fig. 1.1, determine: " i
' The candidate selects two

points close to the starting time
and calculates the gradient
using the coordinates of these

(i) the deceleration of the skydiver immediately after.the parachute opens

olece/emr[( on= _AL XQM

54 deceleration = ..... L}O m/ qz

~Homjss  deceleration = ... A0 /S8 i, 2] points. The gradient is equal to
i atlhz fo . due tod tance -actin the skydi diately after the parachute the deceleration, and this gives
@ o;;n%r_ce e ol feslstance ,i;g on- ewsewﬂver Immediataly P an answer within the acceptable
Fe ma o 5. oozt resitdant (_Jz:wo ) o range. _
= 764-40) X/60= goysg ar rajane = B%OON o Mark for (a)(i) = 2 out of 2
=30 -—30 )O = x{mlﬁg : . .
Cdgawnjaglg ‘ 750%@@ oN fore = .- B R AW SR Bl e The candidate obtains the

{b) Explain, in terms of the forces acting on the skydiver, his motion between ¢ =0and f = 6.0s.

is.. an....upwgrd orce i cir.... esislnce. chzrg...qgamsf..#)z eights,. £aU8In

]hh[la"g, dhe. . wejsH b the. sKdever ack. downuands. and . there... o

correct numerical answer.
Mark for (a)(ii) = 3 out of 3

The candidate makes two

S STV Y A

Examiner comments are
alongside the answers. These
explain where and why marks
were awarded. This helps you

to interpret the standard of
Cambridge exams so you can

help your learners to refine their
exam technique.
J

Answers are by real candidates in exam
conditions. These show you the types of answers for
each level. Discuss and analyse the answers with your
learners in the classroom to improve their skills.

How the candidate could have improved their answer S

¢ (a)(i) Had the candidate drawn a tangent to the very start of the curve, this would have enabled the gradient to
be calculated using a larger triangle. This would have been even more likely to produce an answer within the
acceptable range.

e (a)(ii) The working out was not well set out but since the arithmetic was correct, it was possible to see that the
correct method was used.

* (b) The question concerned the motion of the skydiver and the candidate made reference to the initial deceleration
but did not explain why there was a deceleration in the fj d
out that the initial air resistance, which is acting upward This section explains how the candidate could

* (c) The candidate referred to the situation where termin have improved each answer. This helps you to

zero velocity, there would be no air resistance, so the w interpret the standard of Camb_ridge exams gnd
maintained. helps your learners to refine their exam technique.

at
e

Common mistakes candidates made in this question

¢ (a)(i) Many candidates calculated a deceleration of some sort, gave an expression for acceleration or drew a
tangent to the curve, but a very common mistake was to calculate a deceleration that was an average for an
extended period rather than an instantaneous value at {=0.

e (a)(ii) The resultant force on the skydiver was very com
air resistance supplied; the effect of the weight of the sk

* hy the

kydiver

Lists the common mistakes candidates made d.
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
misinterpreted the questions.

best chance of achieving the available marks.




Example Candidate Responses — Paper 4

Question 1

Example Candidate Response — high Examiner comments

1 A skydiver of mass 76kg is falling vertically in still air. At time £=0, the skydiver opens his
pal:achute e

Fig. 1.1 is the spéed-time graph for the skydiver from t = 0.

80

speed H
m/s

40'

20 ~

t/s
Fig. 1.1

(a) Using Fig. 1.1, determine: "
(i) the deceleration of the skydiver immediately after.the parachute opens

QLU L) S

olece/eraf{on— _,41- @M_ . a
50-84 _ _ ion= . HO.mls" .. .
oy HOm] & deceleratlon‘ ..... Llom/S 2]

(i) the force due togir resistance -acting on.the skydlver immediately after the parachute
Fopens. -fm\) wefﬁf’LJ{ (373%?4 °N

. Han
= & x-760= 20 e r}S\l daneg =X ’
= 76x-40) « e 33000 @)
=-2040 ) g 0%—30)0 force = ... BN B
{ dounuards) 76 = 2900N orce = Bl

(b) Explain, in terms of the forces acting on the skydiver, his motion between ¢ = Oandt 6.0s.
]hljrla”g) he...weight. b the.. aKydiver...ach...dowmnnids... and... thers...
ts...an....upward.. oo d.cir.... resighe. ch(rg...qgamsf..#m eights. muslnj
decelombon. N speed decranses, . ar.. resishance... alsn. decrenses, o decileabion,

‘ts.lnon.—.wunifmx@/?f de.. 3'.‘?.@«9. 5..Qlr. sesistonce. = belahh . o dhere... is........ [3]
o regyltant force.. and e & Person reaches !LUmi {([ vefoci%ya

{c) Explain why opening the parachute ca_rlrlc_at_re\_ch.meme speed of the skydiver o zero.

Ws spaed o’ﬁcm&:s; . ..a‘egs. ..... 7%4...42;/ L8] s%amaagv) P 0

wf sl & e . 78R, (9& sﬁ// hate.. flc.2sislange. 12
achry ighio A "

a The candidate selects two
points close to the starting time

and calculates the gradient using
the coordinates of these points.

The gradient is equal to the
deceleration, and this gives an
answer within the acceptable range.
Mark for (a)(i) = 2 out of 2

Q The candidate obtains the
correct numerical answer.
Mark for (a)(ii) = 3 out of 3

0 The candidate makes two
relevant points clearly and is
awarded credit for each of them.
The correct points were that air
resistance decreases with decrease
of speed and at terminal velocity
there is no resultant force.

Mark for (b) = 2 out of 3

o The candidate correctly
identifies that, at zero velocity,
there can be no air resistance, but
then refers to the situation where
terminal velocity has been reached,
rather than concluding that, at
zero velocity, there would be no air
resistance so the weight would not
be balanced, and so zero velocity
could not be maintained.

Mark for (c) = 1 out of 2

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

(a)(i) Had the candidate drawn a tangent to the very start of the curve, this would have enabled the gradient to
be calculated using a larger triangle. This would have been even more likely to produce an answer within the
acceptable range.

(a)(ii) The working out was not well set out but since the arithmetic was correct, it was possible to see that the
correct method was used.

(b) The question concerned the motion of the skydiver and the candidate made reference to the initial deceleration
but did not explain why there was a deceleration in the first place. A completely correct answer would have pointed
out that the initial air resistance, which is acting upwards, is greater than the weight of the parachutist.

(c) The candidate referred to the situation where terminal velocity had been reached rather than concluding that, at
zero velocity, there would be no air resistance, so the weight would not be balanced, and zero velocity could not be
maintained.
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Example Candidate Response — middle Examiner comments

1 A skydiver of mass @ is falling vertically in still air. At time =0, the skydiver opens his
o

Fig.1.1is th@time graph for the skydiver from { = 0.
60

speed
m/s

40 ‘

20

tis
Fig. 1.1

(a) Using Fig. 1.1, determine:

(i) the ofthe skydiver immediately after theGarachute opaNs>

+2 -Ho
Y FAR/S LA |
(O-\/ "‘0) C Z Q) 0) e 0
2
deceleration = ....ccerererinnnensd I() A [2]
(ii) the force due to air resistance acting on the skydiver immediately after the parachute
opens.
F~ mxa

(LO

F=zd6x b \(L/
= ) 9246 g Y ORI 'S .0 1 )V U [3]

(b) Explain, in terms of thé forces acting on the sEydiver; his motion betweend=0and t= 6.0s.
il 35 Tince... 00 .. QK0 pudoads.... agsh ks wdigul.

s T 8. 5ky dAL... 005 ... AcCede@irey ... cesullon Qoﬂ'«ﬁo
= X )
.a&hng wpww,mm{mg&m%andwghi’equo&

(c) Explain why opening the parachute cannot reduce the speed of the skydiver to zero.

Reause. SE oW incease... Thac...anb. 0Si5ATCa. ad...
N reue . e e . bis w@f\‘j{hﬁ' Lo fores
......... 0 ‘l < m'ﬂ{)nﬂl%d@»}nw&a\&w%f% 2]

o The candidate draws a tangent
to the curve and uses it correctly to
determine the deceleration of the
skydiver. However, the question
asks for the gradient immediately
after the parachute opens, which is
at time t=0.

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

o The candidate correctly
calculates the resultant force on
the skydiver using the acceleration
obtained in (a)(i). Although this is
not absolutely correct, the previous
erroneous answer is the only one
that the candidate can use. Partial
credit is awarded for calculating this
force. More significantly, the weight
of the skydiver was not taken into
consideration in determining the
resultant force.

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

o The candidate identifies the
presence of an upward resultant
force which explains why the
skydiver decelerates. That the
weight and air resistance eventually
balance, and terminal velocity
reached is also commented on.

A full response would be ‘As the
speed decreases, so does the air
resistance’.

Mark for (b) = 2 out of 3

o The answer does not refer

to the question asked. The initial
statement that the air resistance
is never greater than the weight is
incorrect.

Mark for (c) = 0 out of 2

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

(a)(i) The tangent was not drawn to a point on the curve immediately after the parachute was opened at =0, but to
a point that corresponded to a later time. The answer obtained did not lie within the acceptable range, because the
question asked for the gradient immediately after the parachute opened, which was at time =0. The gradient ought
to be at the start of the curve at time =0.

(a)(ii) The question asked for the force due to air resistance and this was greater than the resultant force, and
a correct response would have been to take the weight of the skydiver into consideration. Had the weight of the
skydiver been added to the resultant force, the correct answer would have been obtained.

(b) A simple statement such as ‘As the speed decreases, so does the air resistance.’ would have been sufficient.

(c) The candidate should have stated that, on reaching zero velocity, the weight would still be acting, or that the
skydiver stops decelerating at a velocity that is greater than zero, because the weight equals the air resistance.
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Example Candidate Response — low

1 A skydiver of mass 76kg is falling vertically in still air. At time {=0, the skydiver opens his
parachute.

Fig. 1.1 is the speed-time graph for the skydiver from ¢=0.

60

speed "
m/s T j[
40

20

tls
Fig. 1.1

(a) Using Fig. 1.1, determine:

(i) the deceleration of the skydiver| |mmed|ately after the parachute opéns

a2z V- b! .
t .
:LG"GO z 5& ' 0
a= *‘T’ Eeel deceleration = %‘m lS 21

(iiy the force due to air resistance acting on the  skydiver immediately after the parachute
opens. Tama -
F= T D1 -
F= 2584

(b) Explain, in terms of the forces actmg on the skydiver, his motion between t=0and {=6.0s.

force = ..

2]

Examiner comments

0 The candidate calculates the
deceleration using points from the
curve. The correct expression is
given, and the points are accurately
determined. The calculation gives
the average deceleration during
the first second which is less than
the deceleration immediately
after the parachute is opened.
The candidate’s value lies outside
the acceptable range and the

unit of speed rather than that of
acceleration is supplied.

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

o The candidate uses the
erroneous answer from (a)(ii)

to obtain a correctly calculated
value for the resultant force on
the skydiver. This is not, however,
the force on the skydiver due

to air resistance. The force due
to air resistance has to supply
the resultant force by more than
balancing the weight of the skydiver.
Mark for (a)(ii) = 2 out of 3

0 The answer seems to relate
to a skydiver who starts from rest
and accelerates to a final terminal
velocity.

Mark for (b) = 0 out of 3

o The candidate provides an
incorrect explanation. Opening a
parachute does not increase the
speed of the skydiver.

Mark for (c) = 0 out of 2

Total mark awarded =
3 outof 10

10
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How the candidate could have improved their answer

(a)(i) The candidate might have achieved an acceptable value had the average been calculated for a much shorter
period of time. A correct response requires the correct unit m/s2.

(a)(ii) Had the candidate added 760 N to the answer given, this would have been a correct response.

(b) The answer needed to concern a skydiver who opened the parachute while falling downwards and who
decelerated to a final terminal velocity. Both the motion and the explanation were quite different in the two cases.
The candidate needed to explain that terminal velocity is reached when the air resistance is equal to the weight
rather than when it becomes equal to zero.

(c) A correct explanation was required in terms of the effect on air resistance and why the terminal velocity
indicated by Fig. 1.1 was greater than zero.

Common mistakes candidates made in this question

(a)(i) Many candidates calculated a deceleration of some sort, gave an expression for acceleration or drew a
tangent to the curve, but a very common mistake was to calculate a deceleration that was an average for an
extended period rather than an instantaneous value at {=0.

(a)(ii) The resultant force on the skydiver was very commonly calculated, but much less often was the force due to
air resistance supplied; the effect of the weight of the skydiver on the force of air resistance was commonly omitted.

(b) The most common error was not to explain why the skydiver was decelerating during this period and
explanations that were more appropriate for a skydiver accelerating from rest were also seen from time to time.
(b) There were many answers that suggested that the candidate did not really understand what was being asked
for. A significant number of answers repeated the explanation from (b) often in a different way or, in some cases,
contradicted it.

1



Example Candidate Responses — Paper 4

Question 2

Example Candidate Response — high Examiner comments

2 Fig. 2.1 shows a wooden trolley of mass 1.2kg at rest-on the rough surface of a bench.

trolley

Lo——;gﬂh‘

Fig. 2.1

ball

A ball of mass 0.52g fravels horizontally towards the trolley. The ball embeds itself in the wood of
the trolley. The trolley moves with an initial speed of 0.065m/s.

(a) Calculate:

(i) the impulse exerted on the trolley

=t (v-u) =0-
. 0-078 0 The candidate needs to

= 1120052 (0-06%) 0 recognise that the impulse exerted

= D-07%02%% Ng  mpulse = e 0:078.Na 21 on the trolley is equal to the change

in its momentum. They do not state
this in words, but the equation
reveals that the fact is understood.
The syllabus does not suggest a
symbol for impulse and the symbol
J used by this candidate is unusual.
The numbers substituted into the
equation are not completely correct,
but the final answer is correct. The
impulse exerted on the trolley is
equal to the momentum gained
by the trolley and so the mass
used ought to have been 1.2kg
rather than 1.20052 kg. The final
rounding to 2 significant figures,
however, ensures that the answer
is completely correct and since a
suitable unit for the answer was
given, full credit is awarded for this
part.
Mark for (a)(i) = 2 out of 2

12
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Example Candidate Response — high, continued Examiner comments

(ii) the speed of the ball as it hits the trolley.

My, = Mo Vo = 150mls

£-2x 107* v, = 0-073023% .
= 150-065m s 150.mlo

(b) Asthe trolley moves across the rough sun‘ace, it slows down and stops.

speed =

Explain, in terms of the work done, the energy change that takes place as the trolley slows

OS\L work...dons. wineng.. until. ..
indlic.....enreg ... enspemed... 1.3 dadiors o
FW NG Q‘d\w D, .. Q... SNLCGAN. ... N0
Hheemal../ eoum)) e«\m@ ......... ™ 87% 18]
[Total: 7]

e The approach is somewhat
ambiguous but again, full credit is
awarded. The candidate correctly
writes down an equation that
suggests when the ball hits the
stationary trolley, momentum is
conserved, and the final answer is
correct. The working out, however,
is not completely clear. The value
given for the final momentum of
the trolley and ball is completely
correct, the final answer is

correct and correctly rounded to

2 significant figures. Although the
value for the final momentum is
completely correct, the number
0.0780338 might well have been
transferred from (a)(i) where it is
calculated as the momentum of the
trolley and ball, but also stated to be
the impulse on the trolley. Even so,
full credit is appropriate.

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

9 The candidate reveals a clear
grasp of the essential point that
the kinetic energy of the trolley

is transferred as work is done
against friction and this is awarded
2 marks. They also correctly state
that the decrease in kinetic energy
is accompanied by the transfer

of kinetic energy to thermal and
sound energy. The introduction of
gravitational potential energy is
incorrect and contradicts the correct
transfer. It is not clear why this idea
has been introduced; the diagram
suggests that the trolley is on a
horizontal surface and there is no
mention of an upward gradient in
the text.

Mark for (b) = 2 out of 3

Total mark awarded =
6 outof 7

How the candidate could have improved their answer

(b) The candidate should have written clearly that kinetic energy decreases.

13
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Example Candidate Response — middle Examiner comments

2 Fig. 2.1 shows a-wooden trolley of mass 1.2kg at.rest on the rough surface of a.bench.

Fig. 2.1

A ball of mass 0.52g fravels horizontally towards the trolley. The ball embeds itsglf in the wood of
the trolley. The trolley moves with an initial speed of 0.065m/s. 11 ( ¢35
. B " X -

(a) Calculate: lod

Lt e.povbT ?/Aiwg’-zi\:]

. (i) theimpulse exerteion the trolley ¥ [}‘1 ?;0 08 7 Lo ¥
] ,V,/,ulsg A\ g Pum X 053¢ o

@ AR VS \ﬁﬁ)mz

.,L f/fQovﬁ?,- (}\> V<’LX0*055) impulse = ! 12 /Ud . ; [21

(i) the speed of the ball as it hits the trolley

0 mintun édffe = tonitm %f

v by b ogers 0y @
0.5 o. 0@;} (@ yu = | 17 e JO%QQ%h;q/(M
003’5({ 0 S(L" v -+ speed = .SU/ fY’A 121

(b) Asthe trolley moves across the rough surface, it slows down and stops.

Explain, in terms of the work done, the energy charige that takes place :as the. trolley slows

4 qnzaéf é;zé),ﬁ %ﬂ w//ﬁrm wg/f/ow

% q)D"t Dgﬂ?/ WA
«@’WU /Mf

%W 7»1 ...... RS, . %
o ks Sy Al G @

Yol
W/

[Total: 7]

0 The candidate makes clear in
equation form that the impulse is
equal to the change of momentum,
and this is awarded some
compensatory credit. The candidate
does not apply the equation
correctly and provides an incorrect
final answer. In the substitution, the
candidate uses the final momentum
of the trolley and ball together as
the final momentum of the trolley
and subtracts the final momentum
of the trolley alone rather than the
final momentum of the ball.

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

o The candidate gives both a
word equation and a symbolic
equation that make clear that the
candidate realises that the Principal
of the Conservation of Momentum
is a relevant consideration. The
numbers used in the calculation,
however, do not relate to the
question and the final answer is
incorrect.

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

0 The answer given in the final
section, only partially addresses the
question asked. An energy change
is asked for and this candidate
only supplies what the energy is
transferred to; the candidate uses
the expression ‘heat and sound’,
which is part of a correct response.
The candidate does not suggest
from where this energy has been
transferred and the references to
work done are not related to the
energy change.

Mark for (b)(i) = 1 out of 3

Total mark awarded =
3outof7

14
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How the candidate could have improved their answer

* (a)(i) The correct numbers were substituted into the equation, but a correct answer requires correct evaluation.
e (a)(ii) Correct use of the equation initial momentum = final momentum is required for a correct answer.
¢ (b) A correct response requires statements that work is done against friction, and that kinetic energy is lost.
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Example Candidate Responses — Paper 4

Example Candidate Response — low Examiner comments

2 Fig. 2.1 shows a wooden trolley of mass. 1.2kg at restn the-rough surface of a bench.

troliey |_|

" pall
Fig. 2.1
- Aball of mass 0.52g travels horizontally towards the trolley. The ball embeds itself in the wood of “ The candidate gives the correct
the trolley. The trolley moves with an initial speed of 0.065m/s. .
- N } numerical answer and uses the
_(a) Calculate: : correct approach, but a fully correct
(i) the impulse exerted on the trolley R - ) answer requires a correct unit.
0. 0% ~0 =0 0%% Mark for (a)(i) = 1 out of 2

N V[ UXOOET
# OctE . ‘ 0 o The calculation is performed in

m

= 1-2 R . .
' *0 ;= j2x0-06s impulse = -0, : : 21 a largely correct fa}sh|on. It is clear
\ Fe° -0-07% ‘ that the conservation of momentum
(ii) .the speed of the ball-as it hits the trolley. . is being used and had the candidate
’ . i . v
ey - omosoGtiy WAKgROOES  OMWEFIDVY (2 x0-065 = 010082 X correctly converted 0.52g to
ipeas | O SF0TOCSES ourt 0.00052 kg, the final answer might
VTP o0 . e
_ © e have been correct to 2 significant
MmN, speed = L5.m. [ 21 figures. Instead, a power of ten
{(b) As the trolley moves across the rough surface, it slows down and stops. error is made and only partial credit
Explain, in t f the work done, th y changé that takes place as the trolley st awarded.
d;(‘}ljvr?ln, It terms o S WO lone, e energy cnange nat-takes place: as the - rolley slows Mark for_ (a)(") - 1 Out Of 2

bsze.k%fmsa%y\.&)wm&m”«\aweﬂkdghﬁ.bﬂl&\eh@\\ﬁ-&

40Cr2ases. Jo. aver. come.. e chstasles and. Hee. yorst. I e e In the final part, the candidate
does not address the energy
‘ change that is asked for, and the
ARS8 L B s [31 word energy does not appear in the
' [Total: 7] answer.
Mark for (b)(i) = 0 out of 3

Be. Hus. ..s.o(’;r.\.in..8!’9-.@...”%\.‘\;3...&63\".6%%...w.\k\.m...d.\.\s.\‘.:—n.’.\.ﬁﬁ...‘C‘clw.s..‘.:f}a...lt .....

Total mark awarded =
2outof 7

How the candidate could have improved their answer

(a)(i) The candidate did not make clear exactly what part of the subject was being applied and had the final answer
not been correct numerically, no marks could have been awarded. It is possible that the candidate was using the
symbol m to represent momentum but the use of a symbol which is almost always used to represent mass is

not entirely wise. The candidate substituted correctly into the correct equation, but a fully correct response also
requires the unit Ns or kg m/s.

(a)(ii) The candidate knew the correct equation and how to apply it, but a correct answer requires correct
mathematical evaluation.

(b) The reference to work done in the question, made clear that it was to be part of the explanation of the energy
change. A correct response must address the question asked.

Common mistakes candidates made in this question

In the first two parts, a common mistake was to supply an incorrect unit for impulse; kg / m / s was often used and
the conversion of 0.52 g to kg was sometimes ignored or used incorrectly.

In the final part, many candidates referred to work done in an entirely separate comment rather than using it as
part of the explanation. An initial definition of work done was not what the question asked for. There were also
candidates who introduced forms of energy other than those that related to the decelerating trolley and did so
either instead of the correct forms or in addition to them.
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Example Candidate Responses — Paper 4

Question 3

Example Candidate Response — high Examiner comments

3 (a) Explain, in terms of molecules, why liquids are very difficult to compress.
. L{G\fvu'lks Cenok...52

............. - r‘\‘k]’?

comvpressec/ oL«e &

cylinder

moving-oil

 E—

“pump

Fig. 3.1
The boxes are lifted by pumping oil into the cylinder.

The force upwards on the piston due to the oil, and the force downwards on the piston due to
the air above the piston, combine to produce a constant force of 8800N. {2, ¥, = s7eov

The pressure of the air is 1.0 x 10°Pa and the cross-sectional area of the bottom surface of
the piston is 0.016 m2. 7 = \.oxio”

(i) Calculate the pressure of the oil at the bottom surface of the piston.

P> £
Bede =

p= bk 850
=
o.olk

Y- T30 00D

(ii) As the boxes are 'Iifted,thesdépth;ofuthe-oil:in‘creasese

PrESSUME = .cuiivecrminierrsinessinssessisseessesansanssesesesns [3]

Explain why the pump must exert an increasing-pressure-on'the-oil as the-dépth of the oil
increases.

‘ f'r\crpu[spg
(iiiy Suggest one reason why the force of 8800N in (b) cannot lift boxes of weight 8800N.

Y S o A T T W %\no\,ﬁ ..... o N8

[Total: 8]

0 The answer here is well
expressed and deserving of full
credit. Both parts of the answer
are given; the small molecular
separation and the large size

of the intermolecular force are
both referred to. The candidate is
also clear that it is the size of the
repulsive force that is important
when the resistance to compression
of liquids is considered.

Mark for (a) = 2 out of 2

o The candidate correctly
calculates the increase in pressure
due to the force given in the
question but omits to add on the
pressure of the atmosphere.

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

o The candidate identifies the
increase in the pressure at the
bottom of the oil although it is only
referred to as the pressure of the
oil. It is made clear that this is a
consequence of increasing depth.
Secondly, the candidate identifies
the need to lift the oil as the depth
increases and that an increased
pressure is needed to do this.
Mark for (b)(ii) = 2 out of 2

o The candidate identifies that it
is not just the boxes that need to be
lifted and that the piston itself needs
to be lifted.

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

Total mark awarded =
7 out of 8

17
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How the candidate could have improved their answer

* (a) It was not clear what the final word ‘it was referring to. This did not contradict any correct point already made,
however.

¢ (b)(i) The candidate’s answer was the increase of pressure. The correct final answer requires atmospheric
pressure to be added.

¢ (b)(ii) Had the terms pressure at the bottom of the oil and to lift the additional oil been used, the answer would
have been improved.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner comments

3

(i)

(iii)

(a) Explain, in terms of molecules, why liquids are very difficult to compress.

s WWM&MM ..... which 1w&hﬁibormspm .........
beliean... ons.. andhec,... oand.....coo..Slide ... axee. cach. othec..

oot gl .. compotin.

(b) Fig. 3.1 shows a device that uses liquid pressure o lift heavy boxes.

moving oil

1

*pump

Fig. 3.1
The boxes are lifted by pumping oil into-the cylinder.

The force upwards on the piston due to the oil, and the force downwards on the piston due to
the air above the piston, combine to produce a constant force of 8800N.

The pressure of the air is 1.0 x 105Pa and the cross-sectional area of the bottom surface of
the piston is 0.016 M2,

(i) Calculate the pressure of the oil at the bottom surface of the piston.

?rcwm: S

Aren
.. O
=_‘BQQ_ pPressure = ... L)'E))QIO ...... PO~. ....... [3]
0-016
= 55%10% P — 1-0x 10° P,

= L}’5 X ]OB Po\

As the boxes are lifted, the depth of the oil increases.

Explain why the pump must exert an increasing pressure onthe oil as the depth of the oil
increases.

P=P h..s0. o qg«mﬁi&pﬁx(:@ﬁmfmmw

4 Mmq;wmalmr\m&ibo}o osce. tha. oo -

P}xqm?mu\e,om%wmme ..... 2]

Suggest one reason why the force of 8800N in (b) cannot lift boxes of weight 8800N.

e 0.

[Total: 8]

a The closeness of the
molecules, is referred to, but

no mention is made of the
intermolecular force of repulsion
between the molecules.

Mark for (a) = 1 out of 2

e The candidate calculates the
pressure due to the depth of the oil
and realises that the pressure of
the atmosphere affects the answer
required. The pressure of the
atmosphere, however, is subtracted
from the pressure due to the all,
rather than added on.

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

0 The increase in the pressure
due to the increasing depth of the
oil is mentioned and this is the

first mark. The candidate realises
that an increasing pressure from
the pump is needed to overcome
something and had this been linked
to the increased pressure already
referred to, the answer would have
been acceptable. The increasing
pressure from the pump is,
however, related to the atmospheric
pressure and the air resistance.
Neither of these is increasing and
so the explanation is not valid.
Mark for (b)(ii) = 1 out of 2

° In the final section, the
candidate recognises that the two
forces given in the text are equal

in size and balanced. The credit is
awarded when it is made clear that
these forces produce no resultant.
Mark for (b)(iii) = 1 out of 1

Total mark awarded =
S5outof8
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How the candidate could have improved their answer

* (a) A complete answer would have added that the repulsive forces are very large.
¢ (b)(i) The atmospheric pressure should have been added not subtracted.
¢ (b)(ii) Mention should have been made that the upward force needs to be kept constant.
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Example Candidate Response — low

3 (a) Explain,:in terms of molecules, why'liquids-are very difficult'to compress.

L DRCOMR e e oondlocudes 10 O Lowid

e I APFEEMR...... OPORE...... 2ONEE. Q. 30U D).
MO S 1 nardee Ao Bng AN on ToORIMOR - 2

(b) Fig. 3.1 shows a device that uses liquid- pressure to lift heavy boxes.

" tylinder

‘fhoving:oil

T e

. Fig«3.1

. The boxes are-lifted by ;pumping, oil info-the cylinder:

The force upwards on the piston due to the-oil, and the force downwards on the piston dueto

the air above the piston, combine to produce.a constant force of 8800N.

The pressure of the air is 1.0 x 10% Pa ahd the cross-sectional area of the bottom surface of

the.piston is 0.046m2.

(i) Calculate the pressure of the oil at the bottom surface of the piston. ‘
\ .

= @_92 582 ooeo

o2\ ‘
5850 000 T o

Pressure = ... i e e erenens {31

¢ oV

(ii) As the boxes are lifted, the.depth of the.oil-increases.

Explain why the pump must exert an increasing pressure on the oil-as the-depth of the oil

increases.

cliroet;
e grewung exorted is _proporiienare @)
ko, fMNa oil , so.  Lor deoTh

Lxo. AnCreane, onoyg  Predecy & needed:- to

opudh Up Anet BOYeN -
(ili) Suggest one reason why the force of 8800N in (b) cannot lift boxes of weight 8800N.

[Total: 8]

Examiner comments

c The comment is essentially
correct, but it is not the explanation
required. It suggests that liquids
are relatively easy to compress
when compared with solids. The
candidate does not answer the
question asked.

Mark for (a) = 0 out of 2

o The candidate calculates

the pressure due to the force of
8800 N but makes no reference to
the atmospheric pressure; it should
have been added on to the result
obtained.

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

o There are two pressure
increases of significance in part
(b)(ii): the increased pressure

due to the depth of the oil and the
increased pressure of the pump
which is needed to overcome the
first increase. This candidate does
not really distinguish between
them. It is the pressure due to the
increased depth that is increasing
first of all, and the pressure exerted
by the pump is increased to
overcome this.

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

o In the last part, the expression
‘the pressure of the piston’ is not
clearly referring to the fact that the
piston also needs to be lifted.
Mark for (b)(iii) = 0 out of 1

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

* (a) Reference should be made to the close spacing between molecules and the very large repulsive forces.
¢ (b)(i) Atmospheric pressure should have been added to the calculated pressure.

e (b)(ii) It should have been stated that the upwards force is constant.

¢ (b)(iii) Mention should have been made that the upwards force balances the weight.

Common mistakes candidates made in this question

* (a) In the first section, many candidates referred to one of the parts of the full explanation, but only rarely were
both parts supplied. Here were answers that referred to the attractive force between the molecules which are not
important in explaining the difficulty in compressing a liquid.

¢ (b)(i) Any reference to the atmospheric pressure was often omitted and when it was not ignored it was very
frequently subtracted from the pressure caused by the force, rather than added on.

¢ (b)(ii) It was quite common for the increasing depth of the oil to be offered as an explanation for an increasing
pressure in the oil. This argument should have been extended and used to explain that the pump now needed to
exert an increasing pressure to overcome this.
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Question 4

Example Candidate Response — high Examiner comments

4 An aluminium saucepan with a plastic handle contains cold water.

tic handie

hotplate

Fig. 4.1 shows'the saucepan on a hotplate.

aluminium saucepan

water

Fig. 4.1

(a) State why the pan is made from aluminium but the handle is made from plastlc

Arostinm..is...a.. %nv&

?\&m . Sow{\ﬁmr W%fw\[ﬂ
2d3 bumd: ngui
(b) The hotplate is switched onand, as the temperature of the water increases, the internal

doemx‘b
energy of the water increases.
(i) State, i|_1 terms of molecules, what is meant by an increase in internal energy
Mo ereans.... ... kmiﬂ,o ... SNLLTGN

(i) Explain, in terms of the atomic lattice and electrons, how thermal energy is transferred

through the aluminium.
T the...ablomic. lalice. .. m?f\«b odlena. vihoalz.
wﬁmkmiim\p LA, wdko

| dus..Fo... thaemal.. em@
WM ...... Me&d?—ma wllx.&mwﬂ; afoma...an. thedons

Eventually, the water reaches boiling point. Thermal energy from the hotplaté is still
being transferred to the water.

1pl

(iii)

Explain, in terms of molecules, the effect of this thermal energy on the water.

Thiz. thaemal... enoea.. ... uotd. o hreak. udinmdicalne
bonda. bl umidiz... melealen.. 0. tha . can... c;mwﬁ@

.............. [3]

(iv) The mass of the water decreases by ‘0.11kg ‘in 300s. The specific latent heat of
vaporisation of water is 2.3 x 108J/kg.

Calculate the rate at which the water gains thermal energy.

Q-= ch’T

Q= mb

0- N -3 10°
%005

u

............ %%05136 3]

[Total: 11]

rate of gain of energy =

= §H0D/g

“ The candidate offers a
complete explanation in terms of
the relative thermal conductivities
of the two materials. That the term
conductivity is applied in both
electrical and thermal situations,
the candidate might have referred
to the plastic being a good thermal
insulator.

Mark for (a) = 1 out of 1

The candidate correctly
refers to both the increase in the
molecular kinetic energy and the
increase in the potential energy.
Mark for (b)(i) = 1 out of 1

e There are several comments
that can be made in the third part
and the candidate makes three of
them.

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

0 The candidate makes one point
very clearly: the bonds between the
liquid molecules are broken. The
escape of the molecules from the
liquid is referred to more obliquely
and the credit is awarded by giving
the candidate the benefit of the
doubt. Then they suggest that it is
the molecules that are changing
state (rather than the liquid as a
whole) and in this context, ‘glass’
was very likely to have been
intended to be ‘gas’.

Mark for (b)(iii) = 2 out of 3

6 In the final section, the
candidate obtains the correct
answer, correctly rounded to 2
significant figures and shows
correct working.

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

Total mark awarded =
10 out of 11
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How the candidate could have improved their answer

(b)(i) A reference to the molecular potential energy would have been more explicit but this followed on from
molecular kinetic energy and it is fair to assume that the description ‘molecular’ is carried on.

(b)(ii) The wording was not completely clear, and the third line suggested that passing on the vibrations was an
activity separate from transferring heat rather than the mechanism for it. This does not constitute a contradiction,
however.

(b)(iii) A complete answer would have added that molecules gain potential energy.

(b)(iv) The presence of the irrelevant equation Q = mcAT was unexplained, but it was not used at all, and the final
answer has not been influenced by it. It is an irrelevant distraction so it would have been better not to write it down.
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Example Candidate Response — middle Examiner comments

4

An aluminium saucepan with a plastic handle:contains cold water.

Fig. 4.1 shows the.saucepan on a hotplate.

aluminium saucepan

tic handle

hotplate

water

Fig. 4.1

(a) State why the pan is made from aluminium but the handle is made from plastxc

\asix
() Thekhb'tb_a e |tchsd on?é&ml as 1
energy of the water increases.

.-\-Q ﬁ.‘\ef\l @ T *’YQ\ ?
% \?\uf\c{ig L.\() .
e temperature of the water mcreases the internal

(i) State, in terms of molecules, what is meant by an increase in internal energy.
hﬁr\ e Mo Weiedla gaese
_
Dp- K o eau\ oa ST o [

(ii) Explain, in terms of the atomic lattice and electrons, how thermal energy is transferred
through the aluminium.

'\\(\C_s-e'_q%z_

J(\«e QLs.uvu«\u.u\k 4 C_Q“\Au\c’t L ool TR 0

c&\Louo& L\Mk \ Ho
o \oe '\‘“ca:‘\%‘P—\:‘l“&A Vo S0 [3] on
%waj\« e okoms of Rile aluanTTan .
(iii) Eventually, the water reaches boiling point. Thermal energy from the hotplate is still
being transferred to the water.

Explain, in terms of molecules, the effect of this thermal energy on the water.

&
S (Lz—?b\e, xf at\zgﬂioszw%zﬁbQ i ’“"‘9— o —te WL@C—"‘@

catng T ks & S=s o

o The candidate does not answer
in terms of the thermal properties

of aluminium and plastic, but
explains, in terms of the way in
which a saucepan is used, why it is
appropriate to use these materials.
This implies that the thermal
properties are known.

Mark for (a) = 1 out of 1

© Atthough, in (b)(i), an increase
in internal energy is the result of
an increase in both the kinetic
energy of the molecules and in
their potential energy, only one of
these is required for the mark and
this candidate supplies an answer
in terms of the molecular kinetic
energy.

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

o There are several possible
points to make in (b)(ii), and this
candidate refers to the role played
by the moving electrons. The
transfer of energy through the
aluminium by lattice vibrations is
named (‘conduction’) rather than
explained.

Mark for (b)(ii) = 1 out of 3

o In the answer to part (b)(iii),

a correct reference is made to the
breaking of molecular bonds. The
reference to the temperature’s
remaining constant is correct, but it
is not an answer to what has been
asked to have been intended to be
‘gas’.

Mark for (b)(iii) = 1 out of 3
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Example Candidate Response — middle, continued Examiner comments

(iv) The mass of the water decreases by 0.11kg in 300s. The specific latent heat of
vaporisation of water is 2.3 x 108J/kg.

Calculate the rate at which the water gains thermal energy.

0 22 X |6
Q O l J X ( C , ) 6 e The calculation is performed

0O g : . ;
@ - 26 E OO rate of gain of energy = 8”—333 ..... 3 ...... [3] C(.)rreCtly’ and the fm.al answer s
given acceptable units, the answer,

[Total: 11] correctly rounded to 2 significant
figures and shows correct working.

?DOO S - | 2 6 3 OO0 OJ Mark for (b)(iv) = 3 out of 3

| s — -
200" = X535 000
oo =252 poo
200
x = 3%35% 3 '~ | Total mark awarded =

7 out of 11

How the candidate could have improved their answer

¢ (b)(ii) The mention of free electrons was a correct statement, but there should also have been further statements
about atoms passing on energy.

e (b)(iii) Mention should have been made about molecules escaping from the liquid and molecules gaining potential
energy.

¢ (b)(iv) The answer was expressed to 4 significant figures which cannot be justified as the number supplied by the
question are to a lesser precision. This does not lead to any lost credit.
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Example Candidate Response — low

4 An aluminium saucepan with a.plastic:handle contains cold:water.

Fig. 4.1 shows the.saucepan on a hetplate..

aluminium saucepan

tic handle

hotplate

water

f

Fig. 4.1
(a) State why the pan.is made from al;;ﬁinium but the handle is made from plastic.
.6.6.0&0;@4@.6....a.lm.m.)ni.u!.m....,I.e,:....a..@.md..mn.a/m%rz{.,..Q..j\._...{.....,..a
.hzm#..am.g{.,a.la.ezzl.lr...j.@..m.a.}..)p.a.z?;ME.nj.in@......Jz..w.x.n./.‘mﬁ...,....,....... i

(b) The hotplate is switched on and, as the temperature of the water increases, the internal
-energy of the water increases. veoey - -~ -

(i) State, in terms of molecules, what is meant by an increase in internal energy.
.mr.)tn.e;....m.mm.@..}be eneigy..in.dhe. malRlules e ........

eraplé +he mo jecules FoV -
-}:h-a%h.:m.a.\.l.ﬁ...'...,k?t.t‘.p'um ...t kinah g“___@h@,gyw i

(i) Explain, in terms of the atomic lattice. and.electrons, how thermal energy is transfeired
through the aluminium. ' <

.A}.Lzun}.m;mm.....can%am.@..7,;;.1.%’.@..f...ej.ﬁ.d,(.enfz...idmzﬂf .............
£aLky Ibe. entigy..ram. 208 hattel end da coolel

£nd...and.in.dblo.phossse. they. bapo.olc. )
.’l—.gf...r[ﬂ‘@;‘hj.lﬁ.....ﬁa.c‘?l{,@(.’[....@!.‘ll.am.\@.....b.emmﬁ...(.‘.a:ﬂdsd(ﬁﬁ[ﬁi}

(iiiy Eventually, the water regches boiling, point. Thermal ehergy from the hotplate is sill
being trangferred to the water. ‘ I .

Explain, in'terms, of molecules, the effect of this t\_hermal energy on the water.

..IB.e..&.bﬁ.r.ma.(....f.zn.e?@ﬂ.....2@.....{.f.m.a@f.g.r.eg./......%.a....#..h..é’. .......
0EILCULOE... 04, The lmz‘{fz....m.él%;1::1@......;L./g.em.....@m‘.ﬁ........
hioetic. eneigy. hence. dhe.malesdlze. e

fjaén[f‘f ............................................... o ..... 13

Examiner comments

0 The essential comparison of
the thermal properties of aluminium
and plastic is made.

Mark for (a) = 1 out of 1

o The candidate does not refer
to an increase in the molecular
kinetic energy, but suggests that it
is related to the molecular kinetic
energy.

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

o The answer to (b)(ii) is lacking
in clarity. That the electrons are
moving is implied by their carrying
energy but it is not clear that the
electrons collide with distant atoms
or particles.

Mark for (b)(ii) = 1 out of 3

@ The answer to (b)(iii), makes
one point which is not correct. The
water molecules do not gain kinetic
energy.

Mark for (b)(iii) = 0 out of 3
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Example Candidate Response — low, continued Examiner comments

(iv) The mass of the water -decreases by 0.11kg. in 300s. The specific latent heat of
vaporisation of water is 2.3 x 10 J/kg. : R

Caiculate the rate at which the water galns thermal energy

belSXIojxaf/

@-28300¢

@ © In the final part, the candidate
states one of the appropriate
equations, in addition to one that is
[Total: 1] not needed. It is the correct one that
is used, and the candidate correctly
substitutes the relevant numbers
and calculates a correct numerical
value for the thermal energy
transferred by heating. No reference
is made to the rate of transfer of
thermal energy and no calculation is
performed for this last stage.
Mark for (b)(iv) = 2 out of 3

rate of gain of énergy TN UUYRTRUOURURTUUOPVRPOT 11 |

L ED00 O

T 4 out of 11

Total mark awarded =

How the candidate could have improved their answer

e (a) This answer was brief and the omission of a comma after ‘not’ could cause confusion.
¢ (b)(i) Mention should have been made of an increase of kinetic or potential energy of the molecules.
¢ (b)(ii) Mention needed to be made about how energy is transferred.

e (b)(iii) Mention should have been made of bonds being broken, and molecules gaining potential energy as they
escape the liquid.

¢ (b)(iv) The candidate should have divided the energy required by the time.

Common mistakes candidates made in this question

* (a) An occasional candidate only stated the thermal property of one of the materials.

* (b)(i) It was important to make clear that the increase in either kinetic or potential energy was at a molecular level,
but some candidates seemed to be suggesting, incorrectly, that the kinetic or potential energy of the water as a
whole was increasing.

* (b)(ii) These answers were not always clear and several candidates gave explanations that involved the passing
on of energy by the transfer of vibration from electron to electron.

* (b)(iii) Very few candidates mentioned the increase in potential energy of the molecules that escape but an
erroneous increase in the kinetic energy of these molecules was a common error.

* (b)(iv) The equation Q = mcAT was often written down although it was not always used. There were, however,
those who used it and substituted a time of 300 (s) for AT; this, of course, generated an answer far greater than the
correct answer.
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Question 5

Example Candidate Response — high Examiner comments

5 Fig. 5.1 shows the structure of a liquid-in-glass:thermometér.

bulb . . glass -
010 20 3040506070 8 90 100,

...........

liquid
Fig. 51

The bulb of the thermometer is placed |nto a beaker of warm water. As the liquid expands, it
moves along the tube.

() Explain, in terms of molecules, why a liquid expands when heated.
‘TM-L . chmnolecnled.. 8% Jonekic... emryj ud e Fruster k...
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(b) Explain, |rT terms of molecules, why a liquid expands more than a solid when heated.
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(¢) A second thermometer has a larger buib that contains more of the same liquid than the
thermometer shown in Fig. 5. 1 It has a different scale. In'every other way, it is identical.

(i) Explain how the sensmwty of’ the second thermometer compares with the sensitivity of
the thermometer in F|g 5.1.
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(ii) Explain how the range of the second thermometer compares with the range of the
thermometer in Fig. 5.1.
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(@) () State one-everyday problem thatis a esuitof thermal exparsion.
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(i) Suggest and explain one way of solving this problem.
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[Total: 10]

“ The candidate is awarded full
credit; the molecules move faster
and move apart.

Mark for (a) = 2 out of 2

e The first point concerning the
weaker intermolecular forces in
the liquid is clearly made. The term
‘overcome’ is usually used to refer
to what happens when molecules
escape into a vapour whereas here,
the bonds are not broken, and
vaporisation is not what is being
asked about. The final sentence,
however, is correct and clear.

Mark for (b) = 2 out of 2

e The answer is correct, and
the explanation is correct. The
candidate even defines sensitivity
as a part of the explanation.

Mark for (c)(i) = 2 out of 2

0 There is only one mark in

(c)(ii) for both the answer and

the explanation so the answer is
sufficient. The candidate adds extra
detail, however.

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

© The answer to (d)(i) is a
problem associated with thermal
contraction but since this is the
same phenomenon, the clear
reference to the problem being due
to a low temperature is enough.
Mark for (d)(i) = 1 out of 1

e The explanation given is
detailed and accurate.
Mark for (d)(ii) = 2 out of 2

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

(d)(ii) To be sure of being awarded full credit, a candidate might have offered a problem associated with thermal
expansion rather than hoping that thermal contraction would be seen as a negative expansion.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle

Examiner comments

5 . Fig.5.1 showsthe structure of a liquid-in-glass thermometer. ot T

butb ) glass
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liquid
Fig. 5.1

The bulb of the thermometer is placed into a beaker of warm water. As the liquid expands, it
moves along the tube. '

(a) Explain, in terms of molecules, why a liquid expands when heated.
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(b) Explain, in terms of molecules, why a liquid expands more than a solid when heated.
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A second thermometer has a larger bulb that contains more of the same liquid than the

thermometer shown in Fig. 5.1, It has a different scale. In every other way, it is identical.

(i Explain how the sensitivity of the second thermometer compares with the sensitivity of
the thermometer in-Fig..5.1.
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(i) Explain how the range of the second thermometer compares with the range of the
thermometer in Fig. 5.1.
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(d) (i) State one everyday problem that is a result of thermal expansion. - -
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(i) Suggest and explain one way of solving this broblem. '
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[Total: 10]

a This is a correct response.
Mark for (a) = 2 out of 2

e This candidate mentions

the weaker molecular forces in
the liquid state. This candidate
also refers to breaking the bonds
which is not strictly relevant when
discussing the expansion of the
liquid. The final sentence correctly
states that less energy is needed
in the liquid to move the molecules
apart.

Mark for (b) = 2 out of 2

6 The candidate correctly
deduces that the second
thermometer has a greater
sensitivity, but an explanation in
terms of the surface area of the bulb
is not correct.

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

e At the very end of the answer,
the candidate does give a direct
answer concerning the range; it is
however, incorrect.

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

6 The answer correctly states
that the power cables become
loose. This term is vague, but
probably means that they are
hanging rather more loosely than
they should, which is a problem that
can arise with overhead cables.
Mark for (d)(i) = 1 out of 1

e No mechanism by which

the tightness can be restored is
suggested no explanation is given.
Mark for (d)(ii) = 0 out of 2

Total mark awarded =
6 out of 10
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Example Candidate Responses — Paper 4

How the candidate could have improved their answer

* (a) Although the reference to an increased molecular speed is enough for the first mark, the candidate might have
also mentioned that the increase in speed is a result of the increase in the kinetic energy that accompanies the
increase in temperature.

¢ (c)(i) This explanation suggests that the candidate suspects that sensitivity is related to the speed with which the
final reading is reached.

¢ (c)(ii) The range becomes smaller, and a valid reason is required.
e (d)(ii) The candidate has not supplied a viable solution with explanation.
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Example Candidate Responses — Paper 4

Example Candidate Response — low

7,{ 5 Fig. 5.1 shows the structure of a liquid-in-giass thermometer.

bulb glass

liguid
Fig. 5.1

The bulb of the thermometer is placed info a beaker of warm water. As the Ilqwd expands, it

moves along the tube,

(a) Explaln in terms of molecules, why a liquid expands when heated.
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(b) Explain, in terms of molecules, why a liquid expands more than a solid when heated.
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(i) Explain how the sensitivity of the second thermometer compares with the sensitivity of

the thermometer in Fig. 5.1.

A second thermometer has a larger bulb that contains more of the same liquid than the
thermometer shown in Fig. 5.1. it has a different scale. In every other way, it is identical.

(i) Explain how the range of the second thermometer compares with the range of the

thermometer in Fig. 5.1.

(d) (i) State one everyday problem that is a result. of thermal-expansion.

(ii) Suggest and explain one way of solving this problem.
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{Total: 10]
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Examiner comments

G The first marking point is
made directly and clearly and no
reference to the molecules moving
apart is made at all.

Mark for (a) = 1 out of 2

e The difference between the
rates of expansion of liquids

and solids is due to the relative
magnitudes of the intermolecular
forces that act. This answer makes
no reference to these forces.

Mark for (b) = 0 out of 2

e The answer is a very clear and
correct comment on the sensitivity
of the second thermometer, but
there is no explanation as to why
the sensitivity is greater in the
second case.

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

o This statement is also clear and
direct, but it is incorrect.
Mark for (c)(ii) = O out of 1

e The answers in (d)(i) and
(d)(ii) suggest that the point of
the question has been missed.

A bimetallic strip uses thermal
expansion to function and so
thermal expansion in this context,
does not, of itself, constitute a
problem.

Mark for (d)(i) = O out of 1

Mark for (d)(ii) = 0 out of 2

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

(a) The candidate should state that the molecules move further apart.

(b) It should have been stated that the forces between molecules are weaker, so less energy is required to
separate them.

(c)(i) The answer should have given a reason.

(c)(ii) An explanation of some sort was required, and so had the statement been correct, the mark would not have
been different, and there is no explanation here.

Common mistakes candidates made in this question

(a) The second mark was less frequently awarded than was the first mark. The simple comment that the separation
of the molecules increases was only rarely made, and no credit was awarded for the comment that the molecules
themselves expand.

(b) Some candidates attempted to answer this part of the question in terms of the average separation of the
molecules in solids and liquids and made no mention of the strength of the intermolecular forces. Very few
candidates related the sizes of the forces to the energy needed to separate the molecules by a given distance.

(c)(i) The term ‘sensitivity’ was interpreted to refer to the time taken for the thermometer to register the final
temperature and there were many answers based on this. In particular, answers that referred to a greater surface
area of the bulb were often used to explain a greater sensitivity for the second thermometer, whereas answers that
referred to the greater mass of liquid in the larger bulb were commonly used to suggest a smaller sensitivity.

(c)(ii) Many incorrect interpretations of the term ‘range’ were offered, and few candidates were awarded any credit
for the answers here.

(d) The most commonly selected problem was the behaviour of railways tracks when exposed to high
temperatures. The emphasis here was on the solution to the problem however, and merely to state that railway
tracks expanded on hot days was not enough for any credit in (d)(i). The problem is the buckling which could have
been described in many ways. Candidates who chose the example of railway tracks often proposed a correct
solution but not all of the explanations were sufficient.
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Question 6

Example Candidate Response — high Examiner comments

o a The two Cs asked for in (a) are
placed in appropriate positions.
Mark for (a) = 1 out of 1

o e The candidate clearly identifies
5.2cm as the wavelength and

coverts it to 0.052m. The final

answer, which has been given the

correct unit, is right in the middle of

the acceptable range.

Mark for (b) = 3 out of 3
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Example Candidate Responses — Paper 4

Example Candidate Response — high, continued Examiner comments

(c) The Wave reaches a barfier. Fig. 6.2 shows the wave passing through-a gap in:the barrier. -

bartier.

‘direction of travel

Fig. 6.2

The frequency of the wave is increased to a value many times greater than the value obtained
in (b).

Describe and explain_two ways in which a diagram representing the wave with the greater
frequency differs from Fig. 6.2.

J«\g,@o\»sfzm\s&:\ VR DO r\mmmg ............ W

e The candidate correctly makes
B o two of the three points required.

m Ce\cmxe&\— DN, 862, SIS £ YEREN Of more\Wrss | Mark for (c) = 2 out of 3
4 : =S =9 | . \7‘ {31
‘CQQS-"-\’S?— ok [Totar? 7]
QRS N . Total mark awarded =
= 6 out of 7

How the candidate could have improved their answer

¢ (b) The candidate quoted the equation needed in the form s = fA; the syllabus and conventional usage has v = fA.
The symbol s was often used in this context for other quantities and although no credit has been forfeited here, it is
usually best to use standard symbols.

¢ (c) Acomplete answer stated that a wave with a greater frequency would undergo less extensive diffraction, and
this candidate made no mention of diffraction. The comments that this candidate made about the lines being closer
together and the waves being closer together were not credited; it was only when the candidate stated that the
compressions and rarefactions were closer that it was a clear and correct statement.
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Example Candidate Response — middle Examiner comments

“ a The candidate marks two points
on the diagram but does not label
them despite being asked to do so.
Since these are the only marks on
the diagram and they are in correct
positions, they must be correct.
Mark for (a) = 1 out of 1

0 e The candidate supplies
a relevant equation using

conventional symbols. The
candidate does not state what the
distance 3.6 cm refers to but does
use it as the wavelength. This is not
within the acceptable range and,
consequently, neither is the final
answer within the acceptable range.
Mark for (b) = 1 out of 3
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Example Candidate Response — middle, continued Examiner comments

(c) The wave reaches a barrier. Fig.6.2 shows the wave passing through a gap in the barrier.

barrier

direction of travel

Fig. 6.2

The frequency of the wave is increased to a value many times greater than the value obtained
in (b).

Describe and explain two ways in which a diagram representing the wave with the greater
frequency differs from Fig. 6.2.

1o nere. ol be. less dittrachon  2s. . the . .

o The answer in 1 provides two

nove lernadh  will  deareqse S
......... Wove.. length L o valid statements but is incomplete.
e e s e e bR e Mark for (c) = 2 out of 3
Total mark awarded =
[Total: 71 4 out of 7

How the candidate could have improved their answer

¢ (a) The labels ‘c’ should have been added.

¢ (b) The candidate was unaware of the distance on such a diagram that corresponds to wavelength and marking
the two compressions initially was not sufficient. The correct equation was used and correctly rearranged, but a full
correct answer requires the substitution of the correct values.

* (c) Aremark concerning the decrease in the separation of the compressions or rarefactions was also required for a
full correct answer.
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Example Candidate Response — low

Examiner comments

a On the diagram in (a), two
appropriate points have been
marked and labelled Full credit has
been earned.

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

o This answer includes a relevant
and correct equation given in the
usual notation. The candidate

is clear that the wavelength is

0.08 m, but this is not correct even
to the precision suggested by the

1 significant figure of the value
offered.

Mark for (b) = 1 out of 3
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Example Candidate Responses — Paper 4

Example Candidate Response — low, continued

(c) The wave reaches a barrier. Fig. 6.2 shows the wave passing-through a gap in the barrier.

barrier

direction of travel

Fig. 6.2

The frequency of the wave is increased to a value many times greater than the value obtained
in (b).

Describe and explain two ways in which a diagram representing the wave with the greater
frequency differs from Fig. 6.2.
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[Total: 7]

Examiner comments

o The candidate offers two
differences in (c). The first is not
correct as the change in frequency
need not affect the amplitude of
the wave and there is no reason
for suspecting that the amplitude
would increase. The second answer
is similarly imprecise. There is only
one wave shown in such a diagram
and so what the candidate intends
by the number of waves is not at all
clear. It is not obvious that it refers
to the number of wavelengths of
the wave that fit into the diagram
or to the number of compression

to compression lengths that it
contains.

Mark for (c) = 0 out of 3

Total mark awarded =
2outof 7

How the candidate could have improved their answer

* (b) Had the candidate’s answer been of the correct size, it ought still to have been given as 0.080m; a

measurement to the nearest cm is not appropriate here.

¢ (c) The candidate should have referred to a smaller wavelength, compressions closer together and less diffraction.

Common mistakes candidates made in this question

The most common source of error was due to imprecise marking of the points asked for. A few were either too large
and could not really be described as indicating a single position or were marked with little concern about precision and

not at the centre of a compression.
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Example Candidate Responses — Paper 4

Question 7

Example Candidate Response — high Examiner comments

a This graph is clearly intended
to be a sinusoidal curve and

exactly two complete periods are
e drawn. The axes are unlabelled,
and the curve shows a gentle but
clear decrease in both amplitude
and period as time elapses. The
difference in amplitude between
c the second and fourth half-cycle is
perhaps the most obvious change.
Mark for (a)(i) = 2 out of 3

o The location of the letter P is
correct.
Mark for (a)(ii) = 1 out of 1

o o The first point made is clearly
correct; the e.m.f. induced is

greater. The second mark is for
stating that the frequency of the
alternating e.m.f. is greater. The
exact meaning of the expression
used by the candidate is unclear
and cannot be interpreted to mean
an increased frequency.

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

41



Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner comments

(b) Termlnals X.and'Y are:cofnected-fo thé pnmary ¢oil of 4 transformer.

State and explain what happens in the transformer as the studentturns the handle of the a.c.
generator.

+p L@M o o The candidate’s answer makes
all the points demanded by the
-dha...om.coredo albimd | mark scheme and reveals a clear

W‘j voLL'oﬁL 3] J understanding of the operation of a

{c) Explain why the power losses |n transmission cables are lower when elettrical energy. is transformer.
transmitted at higher voltages. Mark for (b) = 3 out of 3

 Thote o, Lo oot - &0, Tmer. pawsr. M\bj ok

{2_ .
o lmb (Lu, t: va rewtm&, ..... =2 6 .......... °The candidate’s answer
---------- 2 correctly states that there is
' [otal: 1] a reduced current and that a

consequence of this is less heat is
lost from the cables.
Mark for (c) = 2 out of 2

Total mark awarded =
9 out of 11

How the candidate could have improved their answer

e (a)(i) The candidate should have labelled the axes.
e (a)(iii) The candidate should have stated that the frequency increases.
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Example Candidate Response — middle Examiner comments

a The graph drawn is sinusoidal
and the candidates includes exactly
two cycles. The axes are unlabelled
e and although the amplitudes are
fairly consistent, the periodic time is
too variable. This is most noticeable
c when the second and third half-
cycles are compared.
Mark for (a)(i) = 2 out of 3

e The candidate marks point P at
an incorrect position.
Mark for (a)(ii) = 0 out of 1

o o The first comment here is
clearly correct and the second
comment, although unusual in its
wording, can only really refer to the
increase in frequency, although it is
not explicitly stated.

Mark for (a)(iii) = 2 out of 2
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Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued Examiner comments

(b) Terminals X and Y are connected to the primary-coil of a transformer.

generator.
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{c) Explain why the power losses in transmission cables are lower when electrical energy is
transmitted at higher voltages.
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State and explain what happens in the transformer as the student turns the handle of the a.c.

A5, decrased... TNIS. MNLWSES. ANe... omons. 6. elemy. Lotk @)

Q The term ‘induction’ or ‘induce’
is twice applied to the production
of a magnetic field, once in the
primary coil and once in the core.
The term is not used, however,

to describe the electromagnetic
induction that takes place in the
secondary coil. The use of p.d.
rather than e.m.f. is not entirely
inaccurate, but questions of this sort
very commonly demand the use

of the term ‘induction’ to indicate
that it is electromagnetic induction
that is taking place and causing the
voltage.

Mark for (b) = 2 out of 3

o The candidate mentions
reduced loss of energy but not the
reduced current in the cables.
Mark for (c) = 1 out of 2

Total mark awarded =
7 out of 11

How the candidate could have improved their answer

¢ (a)(i) The axes should have been labelled.
e (a)(ii) Point P should have been written at a peak or a trough.

¢ (b) The candidate should have stated that an e.m.f. is induced in the secondary caoil.
¢ (c) The candidate should have stated that the reduced loss of thermal energy is because there is a smaller current.
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Example Candidate Responses — Paper 4

Example Candidate Response — low

Examiner comments

a The candidate’s curve drawn

in the first part of the question, is
sufficiently sinusoidal and it consists
of two complete cycles. The axes
are unlabelled and the differences
between the third and fourth half-
cycles are too great.

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

o The candidate does not
correctly position point P.
Mark for (a)(ii) = 0 out of 1

o The first answer is an
acceptable way of referring to

a larger induced e.m.f., but the
meaning of the second comment is
vague.

Mark for (a)(iii) = 1 out of 2
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Example Candidate Responses — Paper 4

Example Candidate Response — low, continued Examiner comments

(b) Terminais X and Y are connected to the primary coil of a transformer.

State and explain what happens in the transformer as the student turns the handle of the a.c.
generator.

o This answer does not indicate
how transformer operates; it
suggests that the e.m.f. from the
generator is transferred to the
secondary coil through the core

(¢) Explain why the power losses in transmission cables are lower when electrical energy is directly and there is no mention of a
transmitted at higher voltages. magnetic field or of electromagnetic
induction occurring in the
transformer.

Mark for (b) = 0 out of 3

o The power referred to initially
[Total: 111 | in (c) is not obviously the power
wasted as heat in the cables. The
final sentence, however, does
explain correctly what is happening.
Mark for (c) = 2 out of 2

Total mark awarded =
5 out of 11

How the candidate could have improved their answer

(a)(i) The axes should have been labelled.
(ii) P should have been at a peak or trough.
(iii) The candidate should have stated that the frequency increased.

(b) The correct explanation refers to; alternating current in the primary, changing magnetic field in the secondary
and e.m.f. induced in the secondary.

Common mistakes candidates made in this question

(a)(i) Few candidates labelled the axes, and this commonly made a difference to the final credit awarded. Although
most candidates attempted a sinusoidal curve, the care with which such curves were drawn varied widely and the
number of cycles was not always exactly equal to two.

(a)(ii) The placing of P was often correct but it was incorrect to place it where the curve crossed the x-axis or for
omitting this part altogether. Occasionally, the point was marked with insufficient care and was too far from a peak
of the curve to be considered accurate.

(a)(iii) Many candidates referred in some way to an increased e.m.f., but the increased frequency was commonly
omitted. A fairly common approach was to attempt to distinguish between the e.m.f. induced at X and that at Y.

(b) The omission of any reference to a magnetic field was not unusual and there were many candidates who stated
that an e.m.f., or a current, passed from the primary coil to the secondary coil through the core.

(c) A common misconception was the suggestion that changing the transmission voltage changed the resistance of
the cables; the suggested change in resistance was sometimes consistent with a reduced current in the cables and
sometimes not.
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Example Candidate Responses — Paper 4

Question 8

Example Candidate Response — high Examiner comments

0 The symbol added to the

0 diagram in (a) is correct; it has been
carefully drawn.

Mark for (a) = 1 out of 1

e This candidate’s correct answer
e gains the credit.
Mark for (b) = 1 out of 1

o o The final answer is correct, and
the correct unit is included.
Mark for (c)(i) = 3 out of 3

This answer is far clearer. The
two final deductions that deal with
the resistance of the thermistor
and its temperature are correct
and are stated explicitly at the very
beginning. The explanation is not
exhaustive, but there is enough
0 information given.

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

Total mark awarded =
8 out of 8

How the candidate could have improved their answer

(c)(i) Although the final answer was correct and the correct unit was included, this was fortunate for the candidate as
the working out was poorly set out and, had a single arithmetic error been made, this might have cost the candidate
marks. There was little in the way of explanation and although the equation V = IR was relevant, its use needed to be
looked at carefully to see what the candidate had done.
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Example Candidate Responses — Paper 4

Example Candidate Response — middle Examiner comments

“ The thermistor symbol used on
0 the diagram in (a) is correct.
Mark for (a) = 1 out of 1

E o The answer is correct.

Mark for (b) = 1 out of 1

o The candidate is not clear

o about what to do here and chooses
a method that does not lead to the
correct answer. The relationship

V = IR is used, but the voltage
across the 800-ohm resistor is not
12 V and so the current and the
final resistance value are incorrect.
The correct equation is used, but
a more careful consideration of the
voltages in the circuit is needed.
(4] Mark for (c)(i) = 1 out of 3

e The candidate makes a
correct remark that relates to the
decrease in temperature. The rest
of the argument does not reveal an
understanding of the operation of a
potential divider.

Mark for (c)(ii) = 1 out of 3

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

¢ (c)(i) The resistance across the 800-ohm resistor is not 12V but 4V and using the correct value would lead to a
correct final answer.

¢ (c)(ii) The effect on the circuit of the smaller temperature must be explained.
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Example Candidate Response — low

Examiner comments

“ The symbol in (a) is not
carefully drawn, but it is clear
enough for the mark to be awarded.
Mark for (a) = 1 out of 1

e Although this answer is
numerically correct, the candidate
supplies the unit of force rather than
that of e.m.f. which is, of course,
one type of voltage.

Mark for (b) = 0 out of 1

0 The candidate uses the correct
equation but calculates the current
incorrectly. The p.d. across the
800-ohm resistor is 4.0V rather
than 12V.

Mark for (c)(i) = 1 out of 3

° The final conclusion is
incorrect and seems to refer to

the fixed resistor. The comment
about the voltage passing through
the thermistor suggests that the
candidate does not fully understand
the difference between current and
voltage, but is an attempt to reword
information that has been given in
the question.

Mark for (c)(ii) = 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 correct unitis V.

* (c)(i) The resistance across the 800-ohm resistor is not 12V but 4V and using the correct value would lead to a
correct final answer.

* (c)(ii) The candidate should have explained the effects on the circuit which show that the temperature is smaller.

Common mistakes candidates made in this question

¢ (@) The symbols drawn were very commonly correct but a variety of incorrect answers was also seen. Some
candidates added an arrowhead to the diagonal line and others had an acute angle between the two straight line
sections.

¢ (b) Errors included multiplying 12V by 8 rather than performing the division or though the unit was occasionally
incorrect, it was frequently simply omitted.

¢ (c)(i) The error of calculating the current by dividing 12V by 800 Q rather than using a p.d. of 4.0V was common
and the consequent final answer of 533 Q was seen on many occasions.

¢ (c)(ii) There were many candidates who did not understand how to manipulate the values given in a way
appropriate for a potential divider. There were also those who, having reached a conclusion about the change in
the resistance of the thermistor, made an inconsistent deduction about the change in the temperature responsible.
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Question 9

Example Candidate Response — high Examiner comments

9 Theie are three naturally occurring isotopes-of hydrogén: hydrogen=1, hydrogen-2 and hydrogen-3.
The nuclide notation for hydrogen-1 is 1'H.

(a) Write down the symbol, using nuclide notation, for:
2
hydrogen-2 ............ lH ................
3
hydrogen-3. :....cc.e. IH .........

o
m

(b) In & fusion reactor, a nucleus of hydrogen-2 and a nucleus of hydrogen-3 undergo fusion.

(i) State what is meant by nuclear fusion.

PRSI .

(iiy The fusion reaction produces & free neutron and one 6ther particle.

Write down, using nuclide hotation, the equation that represents this reaction.
2 ) 4 )
) H t | H ;)VH@ '}/ oﬂ,
O =«

(¢) - Nuclear fusion in the Sun.is the source of most but not alt of the resources that are used to
‘generate electrical energy on Earth. .

State two resources for which nucléar fusion in the Sun is not the source.

[Total: 8]

o The symbols given in (a) are
correct.
Mark for (a)(i) = 1 out of 1

e The first comment about the
joining together of nuclei is correct.
The second comment is imprecise
and, on its own, the word ‘element’
suggests rather more than a single
nucleus.

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

o This equation is completely
correct and clearly presented; the
numbers balance and the candidate
identifies that the second product is
a helium nucleus.

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

o The candidate supplies two
correct answers.
Mark for (c) = 2 out of 2

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(b)(i) It was necessary to state that a larger nucleus was produced or by stating that a large amount of energy was

released by the fusion of hydrogen—2 and hydrogen-3.
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Example Candidate Response — middle Examiner comments

9 There are three naturally occurring isotopes of hydrogen: hydrogen-1, hydrogen-2 and hydrogen-3.
The nuclide notation for hydrogen-1 is jl H

{a) Write down the symbol, using nuclide notation, for:

hydrogen-2 ..............J Leernenerenenenes 0
>H

hydrogen-3. ....c.c.wc...! L PR
I

{b) In a fusion reactor, a nucleus of hydrogen-2 and a nucleus of hydrogen-3 undergo fusion.

(i) State what is meant by nuclear fusion.

Z3bzdrome parkicles e Neylron. @ dns vpm)%»w 2

(ii) The fusion reaction produces a free neutron and one other particle.
Write down, using nuclide notation, the equation that represents this reaction.

21 4 3 H—> ,;‘i He 4 Mewtron
T ®

[3]

{c) Nuclear fusion in the Sun is the source of most but not all of the resources that are used to
generate electrical energy on Earth.

State two resources for which nuclear fusion in the Sun is not the source.
1. .M. energy [ | ——
2 qu)n 2355m, f MC gemscﬁ )

[Total; 8]

o The nuclide symbols given are
correct and the mark is awarded.
Mark for (a) = 1 out of 1

e The answer makes no
reference to either nuclei, or to the
energy released by nuclear fusion.
Mark for (b)(i) = 0 out of 2

o The candidate identifies the
production of a helium nucleus
which suggests that the candidate
knows what nuclide notation
indicates. The question does,
however, ask for an equation
using nuclide notation and the
nuclide notation for a neutron is not
included. The candidate uses only
the full word as given in the text.
Mark for (b)(ii) = 2 out of 3

o The two suggestions are
rather different, but neither is
correct. The first suggestion is an
energy resource although it is one
that does depend on the Sun as
its ultimate source. The second
suggestion is not an energy source,
but a mechanism used to transfer
energy from the source to a more
useful form.

Mark for (c) = 0 out of 2

Total mark awarded =
3outof8

How the candidate could have improved their answer

e (b)(i) The term ‘particle’ used instead of ‘nucleus’ was general and was not primarily used to describe nuclei
themselves. The candidate had some idea of what nuclear fusion involved but had not expressed it in a sufficiently
precise manner. The second half of the answer made some reference to subatomic particles, but this was also

imprecise.
e (b)(ii) The candidate should have used nuclide notation for the neutron
* (c) The correct resources were; geothermal, tidal and nuclear.
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Example Candidate Response — low

9 There are three naturally occurring |sotopes of hydrogen: hydrogen -1, hydrogen-2 and hydrogen -3.

The nuclide notation for hydrogen-1 is 1 H

(@) Write down the symbol, using nuclide notation, for:

hydrogen-2 ... e(/ ......
hydrogen-3. ..... s f ...............
) 7 (1)
(b) In a fusion reactor; a nucleus of hydrogen-2 and a nucleus of hydrogen-3 undergo fusion.
(i) ‘State what is meant by nuclear fusion..
........ T 11 iden twolight nuclide m%ywrfa
milhe _ong. qv.‘j.e,;. e V)
..................................................................................................................................... [2]

(i) The fusion reaction-produces a free neutron and one other particle.

Write.down, using.nuclide notation, the equation that represents this reaction.

Yoy 0.1 i O
,DH —s Nt e
‘ o [3]

(e) Nuclear fusion in the Sun is the source of most but-not all of thé resources that are tsed to
generate electrical energy on Earth.

State two resources for which nuclear fusion in the Sun is not the source,

i wx\.!?.._..mwz&

[Total: 8]

Examiner comments

0 The candidate does not
supply answers in nuclide notation,
nor indeed particles that could

be considered to be isotopes of
hydrogen.

Mark for (a) = 0 out of 1

The answer is sufficient.
Mark for (b)(i) = 2 out of 2

o The equation does suggest
that the candidate has some
understanding of the term nuclide
notation, but the negative signs
indicate uncertainty.

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

o The candidate does supply the
names of two energy resources,
but both rely ultimately on the Sun
for their energy and so neither is
correct.

Mark for (c) = 0 out of 2

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

(a) Writing and in that order.

(b)(i) The initial use of the word ‘nuclide’ rather than ‘nucleus’ was unusual in this context, although it was not
incorrect. The word ‘nucleus’, however, would have been better as it is more general. No reference was made to
the evolution of energy, but this is only one of the ways of scoring the second mark.

(b)(ii) The correct nuclide equation is
(c) The correct resources are; geothermal, tidal and nuclear.

Common mistakes candidates made in this question

(a) There were candidates who supplied notations such as: or and some candidates did not seem to know
what was expected at all.

(b)(i) Many answers explained ‘fusion’ using the word ‘fuse’. This does not reveal its essential meaning and terms
such as ‘joining together’ or ‘combining’ are needed in the answer. There was also a tendency to refer to the joining
together of atoms, molecules, particles or even elements all of which are too vague to be creditworthy.

(b)(ii) Balanced and accurate equations were not frequently given and a common error was to have and on
the right-hand side as the products rather than on the left-hand side of the equation.

(c) A widespread belief was that either wave energy or wind energy are not dependent on the Sun and one of these
was commonly supplied by candidates who clearly knew what was being asked and whose other response was
correct.
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