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Example Candidate Responses: Paper 2

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS &
A Level Physics (9702), 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, each response is annotated with a clear explanation of where and why marks were
awarded or omitted. This, in turn, 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 will have to do to improve their answers. At the end there is a list of common mistakes candidates
made in their answers for each question.

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

The questions, mark schemes and pre-release material used here are available to download as a zip file
from the School Support Hub as the Example Candidate Responses Files. These files are:

Question Paper 22, June 2016

9702_s16_qp_22.pdf
9702_s16_ms_22.pdf

Question Paper 33, June 2016

9702_s16_qp_33.pdf
9702_s16_ms_33.pdf

Question paper

Mark scheme

Question paper

Mark scheme

Question Paper

Question paper

Mark scheme
Question Paper

Question paper

Mark scheme

42, June 2016

9702_s16_qp_42.pdf
9702_s16_ms_42.pdf

52, June 2016

9702_s16_qp_52.pdf
9702_s16_ms_52.pdf

Cambridge International AS & A Level Physics (9702)

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



http://www.cambridgeinternational.org/support

Example Candidate Responses: Paper 2

How to use this booklet

Example candidate response - high Examiner comments

5 (a) meaﬂmmanghmbmdmtmammmgmﬂw Explain the part played by
diffraction and

intarfarance In the production of the first order maximum by the diffraction 0 There is no dwect

grating. is .
diftraction: ...JE...i%.... 6. SPEAdU ol wrawie  Huwduah & association with o
DU g 2K LI 5l W ﬂ .................................................................... /Examiner comments areﬂs

AT ]
Answers by real candidates in exam (e ROAL LG o R LD glongs:de the .a.ns:».rvers,
~aves | linked to specific part of the

conditions. These show you the types  f-#--Sevman. . palnk. [haet oy answer. These explain
of answers for each level. )

Discuss and analyse the answers with x:geair;{:dgyﬁ?;khselps N
?’rsu[clzizr;gi? ;‘{it“h: classroom fo you to interpret the d
N P - v v it o wmlengh 406 e standard of Cambridge i

examsand helps your
learners to refine their

Qcam technique. /

How the candidate could have improved their answer

(a) The question was an application of diffraction @ This explains how the candidate could have improved
needed to apply their knowledge to the application| their answer and helps you to interpret the standard of

interference needed to be applied to the productiorl Cambridge exams and helps your learners to refine
applications as well as learning basic theory is req| o, om technique.

(b) The diffraction grating equation was used and t
mathematical error in the calculation and the final answer was not realistic. The candldate needed to be
more familiar with likely values for applications of basic theory.

Common mistakes candidates made in this question

{g} Diff_ract_iun was described as the bending of I_ight. This lists the common mistakes candidates made in
diffraction is a wave property and hence diffractiona answering each question. This will help your leamers to

have passed through the diffraction element. The eff 5y4id these mistakes at the exam and give them the
was not described for this specific example. . .
best chance of achieving a high mark_

(b) The angle given on the diagram was used as the
dwas quoted as the number of lines per mm M. There were power of ten errors converting d in metres to N
in mm-.

Cambridge International AS & A Level Chemistry (9701) 5



Example Candidate Responses: Paper 2

Assessment at a glance

Candidates for Advanced Subsidiary (AS) certification take Papers 1, 2 and 3 in a single examination series.
Candidates who, having received AS certification, wish to continue their studies to the full Advanced Level
qualification may carry their AS marks forward and take Papers 4 and 5 in the examination series in which
they require certification.

Candidates taking the full Advanced Level qualification at the end of the course take all five papers in a
single examination series.

Candidates may only enter for the papers in the combinations indicated above.
Candidates may not enter for single papers either on the first occasion or for resit purposes.

All components are externally assessed.

Weighting
Component

AS Level = A Level

Paper 1 Multiple Choice 1 hour 15 minutes
This paper consists of 40 multiple choice questions, all with four options. All

guestions will be based on the AS Level syllabus content. Candidates will 31% 15.5%
answer all questions.

Candidates will answer on an answer sheet. [40 marks]

Paper 2 AS Level Structured Questions 1 hour 15 minutes
This paper consists of a variable number of questions of variable mark value. All
guestions will be based on the AS Level syllabus content. Candidates will 46% 23%
answer all questions.

Candidates will answer on the question paper. [60 marks]

Paper 3 Advanced Practical Skills 2 hours

This paper requires candidates to carry out practical work in timed conditions.
The paper will consist of two experiments drawn from different areas of physics.
The experiments may be based on physics not included in the syllabus content, 23% 11.5%
but candidates will be assessed on their practical skills rather than their
knowledge of theory. Candidates will answer both questions.

Candidates will answer on the question paper. [40 marks]

Paper 4 A Level Structured Questions 2 hours

This paper consists of a variable number of questions of variable mark value. All
guestions will be based on the A Level syllabus but may require knowledge of

— 0,
material first encountered in the AS Level syllabus. Candidates will answer all 38.5%
guestions.
Candidates will answer on the question paper. [100 marks]

6 Cambridge International AS & A Level Physics (9702)



Example Candidate Responses: Paper 2

Weighting
Component

AS Level = A Level

Paper 5 Planning, Analysis and Evaluation 1 hour 15 minutes

This paper consists of two questions of equal mark value based on the practical
skills of planning, analysis and evaluation. The context of the questions may be
outside the syllabus content, but candidates will be assessed on their practical - 11.5%
skills of planning, analysis and evaluation rather than their knowledge of theory.
Candidates will answer both questions.

Candidates will answer on the question paper. [30 marks]

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

Cambridge International AS & A Level Chemistry (9701) 7
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Example Candidate Responses: Paper 2

Paper 2 — AS Level Structured Questions

Question 1

‘ Example candidate response — high Examiner comments

1 (a) Define acceleration. o The answer is concise

rale... .. change. of valocity (1 T, and in an acceptable
form.

..................................... e . ]

(b) A man travels on a toboggan down a slope covered with snow from point A to point Band | Mark for (a) = 1/1
then to point C. The path is illustrated in Fig. 1.1.

toboggan, at rest

Fig. 1.1 (not to scale)

The slope AB makes an angle of 40° with the horizontal and the slope BC makes an angle of
20° with the horizontal. Friction is not negligible. 9 A complete answer

showing the equation
to be used (in

The man starts from rest at A and has constant acceleration between A and B. The man symbols), the _
takes 19 s to reach B. His speed is 36ms™ at B. substitution and a final
correct answer.

The man and tcboggan have a combined mass of 95kg.

(i) Calculate the acceleration from A to'B.

= t
e rsas . f: CEIQ) Mark for (b) (i) = 2/2
2 ) a= 1.9 2/ ©® A complete answer
T showing the equation
2 1.9 to be used (in

acceleration = .........7 0% ms=2[2] symbols), the
substitution and final

(i) Show that the distance moved from A to B is 340m.
correct answer to three

T a
¥ RS significant figures, and
3@ =20.9) 9 the correct reduction to
s =342 e the answer required by
2 340m [ the question.

Mark for (b) (ii) = 1/1

8 Cambridge International AS & A Level Physics (9702)



Example Candidate Responses: Paper 2

‘ Example candidate response — high, continued

Examiner comments

(iii) For the man and toboggan moving from A-to B, calculate
1. the change in kinetic energy,
{ 2
L o
L (q5)( 36 J

=2 (2 o000
= 6V Lo

change in kinetic energy = ... 8. 289 oo J [2]

2. the change in potential energy.
chénge—m—eE = chonge in PE
= ms‘n
=05 « Q.81 % 340 6
= 3183321
A 319 000
change in potential energy = ........ 3‘1000 ............................ J[2]

(iv) Use your answers in (iii) to determine the average frictional force that acts on the
toboggan between A and B.

318323 - 61560 @
T 2% %vw0° ]

W= Fg -
gz 215ixt0

R !
- 350 @
frictional force = 450 ‘N [2]

(v) A parachute opens on the ioboggan as it passes point B. There is a constant deceleration
of3.0ms2fromBtc C.

Calculate the frictional force that produces this deceleration between B and C.

F=ma
= 95 x - 3
= — 28%
FF - F‘ = mg
F'P T - 285 + F
= -28%5 -3I50 @
=~ o3y fictionalforce = ... A@32 . N[

[Total: 12]

Q This is not really the
change in kinetic
energy but the final
kinetic energy. The
answer would have
been more convincing
if the initial kinetic
energy had been
shown (as zero).

Mark for (b) (iii) 1. = 2/2

e The value used for the
height is the distance
moved down the slope.
This is incorrect
physics and is not
awarded any marks.

Mark for (b) (iii) 2. = 0/2

@ The energy changes
determined in (b) (iii)
are shown here; an
error which is carried
forward is allowed.

e The working is shown
with the energy
difference from the
candidate’s answers
for (b) (iii) so full marks
are awarded here. A
final answer of this
value with no working
would not have been
awarded any marks.

Mark for (b) (iv) = 2/2

@ The frictional force
used from (b) (iv) is not
valid. The component
of the weight of the
man and toboggan has
been ignored and the
frictional force for this
section is what is
asked for.

Mark for (b) (iv) = 0/2

Total marks awarded =
8 out of 12

Cambridge International AS & A Level Chemistry (9701)
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How the candidate could have improved their answer

(b) (iii) 1. The change in the kinetic energy was asked for here. In this case the initial kinetic energy was zero
and hence did not contribute to the final answer. It would have been a complete answer if the candidate had
commented on this.

(b) (iii) 2. This answer was determined using incorrect physics. The h in the formula for gravitational potential
energy is the height dropped by the toboggan. The candidate used the distance moved down the slope,
clearly identified as such a distance in (b) (ii). The candidate might have been able to see this if they had
marked the various distances involved on the diagram.

(b) (iv) The working clearly showed the use of the energy changes from (b) (iii). The correct substitution was
made and the correct answer was obtained for the answers the candidate gave for (b) (iii). This answer
would not have been awarded any marks if the working had not been shown.

(b) (v) The candidate did not relate the forces acting during this stage of the motion to the acceleration given

in the question. A sketch diagram of the forces acting drawn by the candidate might have helped with their
analysis of this part. The use of the frictional force from (b) (iv) showed a misconception for this part.

Mark awarded = (a) 1/1
Mark awarded = (b) (i) 2/2, (i) 1/1, (iii)1 2/2, (iii)2 0/2, (iv) 2/2, (v) 0 /2

Total marks awarded = 8 out of 12

Cambridge International AS & A Level Physics (9702)
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Example candidate response — middle

Examiner comments

1 (a) Define acceleration.

o, Ginal velodity  —  ini0iad velaclty

....................... eeraemea et e penereean . [1]

(b) A man travels on a toboggan down & slope covered with snow from point A to point B and
then to point C. The path is illustrated in Fig. 1.1.

man

————toboggan, at rest

e N

Fig. 1.1 (not fo scale)

The slope AB makes an angle of 40° with the horizontal and the slope BC makes an angle of
20° with the horizontal. Friction is not negligible.

The man and toboggan have a combined mass of 95kg.

The man starts from rest at A and has constant acceleration between A.and B. The man
takes 19s to reach B. His speed is 36 ms™ at B.

(i) GCalculate the acceleration from A to B.
o= 36-0

1. @

a = _;.{C.’—
\A
a=1-89 acceleration = weeecssreianns VB ms2[2]

(i) Show that the distance moved from A to B is 340m.

Sxb=d— Sz Ut ¥lat”
S g—.;zmi\?w(rq)" (3]

$= Autus m,
(1]

0 A correct equation
given in words is
accepted as a
definition.

Mark for (a) = 1/1

9 The substitution shows
the correct equation is
used for acceleration.
The three significant
figures answer is
acceptable as it would
reduce to the answer
required if reduced to
two significant figures.

Mark for (b) (i) = 2/2

9 The initial velocity is
not stated as zero. The
second line suggests
that the candidate has
taken this value as
zero, but, as this is a
‘show that’ question, it
would have been better
if this had been clearly
stated by the
candidate.

Mark for (b) (ii) = 1/1

Cambridge International AS & A Level Chemistry (9701)
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Example candidate response — middle, continued

(ili) For the man and toboggan moving from A to B, calculate

1. the change in kineﬂlcznergy, LY, :% e x h-qu
Ev = J_: e e' 19
fe= A o5 x \ %455 v 1 3.q0"
L= 852.97 ©
change in kinetic energy = 8§52 - %6, J[2]

2. the change in potential energy.

E() = W\a'l-

= "oy Lty

A bl p Buosn O
20U L Y JEl

change in potential energy = ..

(iv) Use your answers in (ili} to determine the average frictional force that acts on the
toboggan between A and B.

ET"“EK = P/;’CW\" Toree.
26411y - L
10;'{,/21-?9
. .l
TR

'
frictional force = it S N[2]

(v) A parachute opens on the toboggan as it passes point B. There is a constant deceleration
of 3.0ms2from B to C.

Calculate the frictional force that produces this deceleration between B and C.

p:'Mﬂ\ (\; - q&— >42. @
C-23¢ N
frictional force = "2 ‘? €. N [2]
[Total: 12]

Examiner comments

e The calculation of the
average velocity shows
a misconception by the
candidate.

6 The candidate also
makes an arithmetic
error by not squaring
the velocity. However,
this is of no
consequence as the
incorrect physics in
calculating the average
velocity means that no
marks are awarded.

Mark for (b) (iii) 1. = 0/2

@ The correct height has
been calculated and
used in the correct
equation for potential
energy. The answer is
given to more than two
significant figures, but
this is allowed as the
answer is correct if
reduced to two
significant figures.

Mark for (b) (iii) 2. = 2/2

e The energy change is
equated to a force.
This is incorrect
physics and the
calculation of the
difference in energy
changes is not
awarded any marks.

Mark for (b) (iv) = 0/2

@ This is a calculation of
the resultant force and
therefore does not
answer the question.
The expression F = ma
needs to be used as
the resultant force F
causes the
acceleration a.

Mark for (b) (v) = 0/2

Total marks awarded =
6 out of 12

Cambridge International AS & A Level Physics (9702)
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How the candidate could have improved their answer
(a) (i) A correctly stated equation in words was acceptable here.

(b) (i) The initial equation in symbols was not given but the subsequent substitution showed that the correct
equation was used. The answer to three significant figures was allowed as this would give the correct
answer if reduced to two significant figures.

(b) (ii) The initial value of the velocity was not shown as being zero; the equation given by the candidate just
took the value to be zero. An explanatory comment or the statement u = 0 would have been helpful here.
The answer for the distance was given to more than two significant figures, which helped the examiner to
know that the calculation had been completed.

(b) (iii) 1. The candidate did not determine the change in the kinetic energy. Using the change = final - initial
would have helped the candidate arrive at the correct answer. The ‘average’ kinetic energy calculated by the
candidate was not what was asked for and might have been due to not reading the question carefully.

(b) (iii) 2. The correct height was calculated and substituted into the correct equation, as required.

(b) (iv) The candidate equated the energy changes with a force and this showed a lack of understanding of
the problem. This kind of question needs practice with situations that involve work done being equated with
energy change rather than using equations of uniform acceleration.

(b) (v) The equation used was for the resultant force and did not answer the specific question, where more

than one force acts. A sketch diagram of the forces acting might have helped the candidate see into the
complexity of this question.

Mark awarded = (a) 1/1
Mark awarded = (b) (i) 2/2, (ii) /1, (iii)1 0/2, (iii)2 2/2, (iv) 0/2, (v) 0 /2

Total marks awarded = 6 out of 12

Cambridge International AS & A Level Chemistry (9701)
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Example candidate response — low Examiner comments

1 (a) Define acceleration. m,ul 0 o The use of speed in
ozl mkion... = &.M.Lﬁ_ﬂ&b&ﬁr the definition is not
Kt Yalew acceptable.

{b) A man travels on a toboggan down a slope covered with snow from point. A to point B and Mark for (a) = 0/1

then to point C. The path is illustrated in Fig. 1.1.

toboggan, at rest

horizontal

Fig. 1.1 {not to scale)

The slope AB makes an angle of 40° with the horizontal and the slope BC makes an angle of
20° with the horizontal. Friction is not négligible.

The man and toboggan have a combined.mass of 95kg.

The man starts from rest at A and has constant acceleration between A and B. The man .
takes 19s to reach B. His speed is@“ at B. (2] ;he Cg”d'dgt‘itwot“'d
ave aone petter 10

(i) Calculate the acceleration frorr@. write out the
information given for
an= 36 — .49 9 each term and then the
19 ) equation that fitted the

information for the
answer required. A
acceleration = .......... ! ‘M ..... et ms2[2] brief statement such as

this can lead to errors.
(ify Show that the distance moved from A to B is 340m.

$ = Wt _'}:m{.'t. s- 0+ j'-lx 199 % 1q* 9 Mark for (b) (i) = 2/2
= 54\-“%@“" D 340w ©® Theul equation is
[1] given here, along with

the correct substitution
and calculation.

Mark for (b) (ii) = 1/1

14 Cambridge International AS & A Level Physics (9702)
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‘ Example candidate response — low, continued

Examiner comments

(iii) For the man and toboggan moving from A to B, calculate
1. the change in kinetic energy,
€=gm> @
<X q5x 30
TR G
- 10

change in kinetic energy = H"‘U Ji2]

2. the change in potential energy.

- . o 0 . : A s
GPE < mgh _ T e e LS

2 GO0 - I5xgix), L8
- RS h o= 1)
959,91 » GPE = S x 991X 193 = 1307.u%
change in potentizl energy = ............ KL J[2]

(iv) Use your answers in (iii) to deterrmine the average frictional force that acts on the
toboggan between A and B.
e W (7]

Fmmae 15% 98] - 93)-9¢

uon

frictional foree = .wnmuimitioni e N [2]

(v) Aparachute opens on the toboggan as it passes point B. There is a constant deceleration
of 3.0ms?fromBto C.

Calculate the frictional force that produces this deceleration between B and C.

W-F=0ask3p| F =10 *AER91 > 3195

B+t

frictional force = .uvveruereeed el B versieenensississirienes N [2]

[Total: 12]

e The equation for kinetic
energy is given but not
the expression for the
change in kinetic
energy. This might
have led to errors if the
initial velocity had not
been zero.

e The error of not
squaring the velocity is
treated as an
arithmetic error, as the
correct equation is
given for the kinetic
energy. If the correct
formula had not been
given, this would have
been treated as
incorrect physics. (K E
would then have been
given as 1/2 mv.)

Mark for (b) (iii) 1. = 1/2

@ Equating the kinetic
energy to the potential
energy is a
misconception of the
physics of the situation.
The value obtained for
the height should have
made the candidate
think that an error had
been made as itis an
unrealistic value.

Mark for (b) (iii) 2. = 0/2

a There is no evidence of
the answers to (b) (iii)
being used by the
candidate here. The
link between the
difference in energies
and work done has not
been established.

Mark for (b) (iv) = 0/2

@ There is evidence of a
good start here but the
component of the
weight is required. This
leads to incorrect
physics at this point.

Mark for (b) (v) = 0/2

Total marks awarded =
4 out of 12

Cambridge International AS & A Level Chemistry (9701)
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How the candidate could have improved their answer

(a) (i) This candidate gave an unacceptable answer and should have learned the correct definition.

(b) (i) The full equation should have been the starting point here. The candidate should have written out the
values of the data given and related them to the correct symbols, for example u =0, t =19 s. The correct
answer was obtained but full working was not clearly shown.

(b) (ii) The full details were given here and full marks were awarded.

(b) (iii) 1. The equation for kinetic energy was stated but the arithmetic error suggested that the candidate
did not fully check their answer.

(b) (iii) 2. The height used was not sensible for the situation involved. A sketch diagram of the motion down
the slope and the height fallen would have helped the candidate see how to calculate the height.

(b) (iv) The question was not followed and the answers to (b) (iii) were not used. Practice with questions
equating work done to change in energy would have helped for these more complex questions.

(b) (v) The component of the weight down the slope was not included in the candidate’s answer. A sketch of
the force diagram for the situation in the last section might have helped the candidate see the relationship

between the forces acting and the acceleration of the man on the toboggan. This was a complex situation
and a diagram often helps with finding a solution.

Mark awarded = (a) 0/1
Mark awarded = (b) (i) 2/2, (ii) /1, (iii) 1 1/2, (iii) 2 0/2, (iv) 0/2, (v) 0/2

Total marks awarded = 4 out of 12

Common mistakes candidates made in this question

(a) (i) Some candidates gave change in speed instead of change in velocity. Some gave acceleration as
velocity / time or acceleration = change in velocity over time and acceleration = rate of change in velocity per
unit time (stating two rates here is incorrect). None of these versions was accepted.

(b) (i) & (ii) The answers here were generally correct, particularly where the equations and terms were
written out in full before the calculation was completed.

(b) (iii) 1. Some candidates used the calculation 1/2 m (Av)®instead of 1/2 m ( v* — u®) for the change in
kinetic energy.

(b) (iii) 2. The distance down the slope was used instead of the height. A simple triangle sketch would have
helped candidates see that there was a trig function required.

(b) (iv) The difference in energy was equated with a force (the frictional force).

(b) (v) The equation F = ma was used. The F (the resultant force) was equated to the frictional force. The
component of the weight of the man and the toboggan was ignored by some candidates.

Cambridge International AS & A Level Physics (9702)
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Question 4

‘ Example candidate response — high

4

(a) By reference to the direction of the propagation of energy, state what is meant by a longitudinal
wave and by a fransverse wave.

jongitudinat: ... Y aver... Hhat fraved  oarcalel. o, direchoa...ok
.pro.pergalion..of enﬁr.@m.:‘ﬂ. .................

transverse: ....... WG-WA H"‘

ot sromoe acdion LOLCAN .
| i g

(b)

The intensity of a sound wave passing through air is given by
I = Kvpf2A?

where I is the intensity (power per unit area),
K is a constant without units,
v is the speed of sound,
p is the density of air,
fis the frequency of the wave
and A is the amplitude of the wave.

Show that both sides of the equation have the same SI base units.
ko me-2xms’

= 2@

t= P

.
vp F2R* 5 (nsOCEgm=)x (e (m*
- |c%_m'93"x3'1,<n."‘ e
> kgg®

©5 LHZRWE-

[31

Examiner comments

0 There is no description

of the direction of
vibration or oscillation
of the particles that
allow the propagation
of the energy.

The description in
terms of wave motion /
travel is incorrect
physics. The direction
of the particle’s
vibrations with
reference to the
direction of energy
propagation defines
the type of wave
motion.

Mark for (a) = 0/2

©

The base units of
power and area for
intensity are clearly
shown.

The base units of the
terms on the right-hand
side of the equation
are clear.

Mark for (b) = 3/3

Cambridge International AS & A Level Chemistry (9701)
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Example candidate response — high, continued Examiner comments

(c) (i) Describe the Doppler effect. 6 A clear reference to the

Whee the obseved frequencs (s difeal fron M emited frequency being
P , é observed rather than
Jrequensy yiohen Haere 5. mohan betweea  the observec & Sourcr. ] changed at source due

. : : . _ to relative motion here.
(ii) A distant star is moving away from a stationary observer,

State the effect of the motion on the light observed from the star. (6 Benefit of the doubt is
given here as the link
Th@—h@h}be‘x}m‘e—ﬂbt@h*vQlﬂ{-’é-.FrE,QU&DE']}‘* between the motion of
. : the star and the
observed) | and .
ecreonn. Cohietted) o @ el observed frequency is
1] not clearly stated.

(d) A cartravels at a constant speed towards a stationary observer: The horn.of the car sounds at | Mark for (c) = 2/2
a frequency of 510Hz and the observer hears a frequency of 550 Hz. The speed of sound in
airis 340ms™. S=Enx

Calculate the speed of the car.

fo= faxV a The use of 330 is
(e . .
550 = S\9¥33° @ V-ve incorrect since the
(330-%) value for the speed of
1€, 500- Ssox = | 68:329° sound is given in the

guestion as 340.
sso0x =13, 200

Z= 94 ms Mark for (d) = 2/3

-
speed = e 2 QST ms™ [3] | Total marks awarded =

Total: 10] 7 out of 10

How the candidate could have improved their answer

(a) The candidate referred to the wave’s direction of travel, but the term ‘wave’ is not appropriate here. The
description in terms of wave motion / travel is incorrect physics. The definition of wave motion should have
been more specific and required the description of the direction of vibration or oscillation of the particles that
allow the propagation of the energy. The direction of the particle’s vibrations with reference to the direction of
energy propagation defines the type of wave motion.

(c) (ii) The description of the effect on intensity was ignored. This is considered to be due to the distance
changing and not the motion of the star.

(d) The candidate did not gain full marks as not all the data given in the question were used. The candidate

should not use remembered data when a value is clearly included in the question.

Mark awarded = (a) 0/2
Mark awarded = (b) 3/3
Mark awarded = (c) (i) 1/1, (ii) 1/1
Mark awarded = (d) 2/3

Total marks awarded = 7 out of 10
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Example candidate response — middle Examiner comments
4 (a) By reference fo the direction of ihe propagation of energy, stale what is meant by a longitudinal o There is a clear link
wave and by a fransverse wave. -
. g _ between the particle
longitudinal: ../ 400Ne, uwy, whichy Shy poaskicle ameves pasoltal movement and the
Lo UL paopogoliem of emungu W krieusn o Loralldd direction _of the energy
........... qren e oF 1 U(J O prOpagathﬂ here.
mak wove. O
transverse: A oV e | mm&MPMm%f@W .... 9 The reqmred link is
. e ot missing here, and the
moven perpevvele todax o the divecdkiory of BT .. description of the
D Enen Gh oL [n0vnh verde WAVE 9 motion of_partlcles ‘?‘”d
: B the direction of motion
of something undefined
(b) The intensity of a sbund wave passing through-air-is given.by makes no sense.
I=KupfeA?

Mark for (a) = 1/2

where [ is the intensity (power per unit area),
K is a constant without units,
vis the speed of sound, "o pom 3
p is the density of air, ol kg
fis the frequency of the wave
and A is the amplitude of the wave.

9 The base units of

Show that both sides of the equation have the same SI base units.

" iyl e a3 s e AL power and area have
—7 %Wf = Ky ¥ tjm : Ha =% T not been used to
K %t ¥ % Korn=2ey o~ Zaemid =z Sgwt determine the base
t‘g % &% ¥ gr s units of intensity. The
Kq ¢-% . Kx 71‘4\; IK@ o & -2 .= Pxt units have been made
f] P2 \y@ to agree with those
_ i obtained for the right-
kqe™® = Kk K‘ag = hand side.
f’(d s
s ﬁ_‘:*‘” Mark for (b) = 2/3

(3
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‘ Example candidate response — middle, continued

(e)- (i) Describe the Dopplér effact.
ﬁ@ﬂh,mmomaﬂﬁm@uoﬂﬁjiﬁm eent to Lha

evvmllod wl’\@vv\‘;ow..cp,amdsowd ouse uﬁ‘l«
Agiotive Vﬂﬂﬂew

(ii) A distant star is moving away from a stationary observer.

State the effect of the motion on the light observed from the star.
ha,a N@ .

eel SO U'w,, mokiery ue.u.k oo

...................... S AT - SRR | |

{(d) A cartravels at a constant-speed towards a stationary observer. The horn of the car sounds at
a frequency of 510Hz and the observer hears a frequency of 550Hz. The-speed of sound in
air is 340ms™.

Calculate the speed of the car.
P~ 510

5I0 = bbYo«x

340
Soo- vaas) @

3Up-~ V¥
0927 (2Uo -Vean) .

2U0 —Voos = Bbb.6%.
Veos . 26.63 e

2 W0

_Zée- 26.59 .

speed = ... BRELLED0D ms~ [3]

[Total: 10]

Examiner comments

e This makes a correct
link between the
observed frequency
and relative motion,
although it is not
completely clear in
terms of the source
and the observer.

Mark for (c) (i) = 1/1

6 Insufficient detail given.
The direction of the
change is required
here.

Mark for (c) (i) = 0/1

@ There is an error in the
substitution of the
values for the source
and observed
frequencies.

The answer should be
negative from this
working but this has
been ignored or an
arithmetic error made.
Either way, the
candidate is not
awarded any marks for
this answer as they
have not provided any
comment regarding
how their answer is
positive.

Mark for (d) = 1/3

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

(a) The candidate needed to read through both their answers and check them against the question asked.
The first definition gave the required detail. The second definition was disjointed and not consistent with the
first answer.

(b) The candidate needed to read the question more carefully. The information needed for intensity was
given in the question but not used by the candidate. This was compounded by an arithmetic error in the
cancelling for the left-hand side of the equation. The working for the right-hand side should have been done
independently and not made to agree with the left-hand side. The subsequent errors meant that both sides
were incorrect. Checking of working is essential in such questions.

(c) (i) The Doppler effect was described correctly.

(c) (ii) The question gave a specific direction of motion for the star. This required a specific answer, and just
suggesting the frequency would change was not sufficient. The candidate should have given either an
increase or a decrease.

(d) The candidate should have written out the given formula from the formula page. The terms in the
guestion could then have been attributed to the symbols in that equation more carefully. The candidate
confused the two given frequencies and obtained an incorrect answer. The negative sign obtained should
have signalled to the candidate that something was wrong, but the negative sign was ignored.

Mark awarded = (a) 1/2
Mark awarded = (b) 2/3
Mark awarded = (c) (i) 1/1, (ii) 0/1
Mark awarded = (d) 1/3

Total marks awarded =5 out of 10

Cambridge International AS & A Level Chemistry (9701)
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Example candidate response — low ‘ Examiner comments

4 (a) By reference to the direction of the propagation of energy, state what.is meant by a longitudinal
wavz and by a transverse wava.

. . L 0 These definitions
longitudinal: e enasiy 1S e pa.m.llel o The ditection

make no sense and
B e pOPAJAtion s @s @ sound waue, do not describe the
waves in the detail
required.

{ransverse: ......W.....62qY E........PU?MC-UW to_ dwe  direction &

TUe...propaadion. , such as in & Soiter strisg. Mark for (a) = 0/2
L) L o

(b) The.intensity of a sound wave passing through air is given by
I = KvpfA?

where I is the intensity (power per unit aréa), ® {v. 4
s o = Suiel =
K is a constant without units, P

v is the speed of sound,

pis the density of air, wes = ad
fis the frequency of the wave -P = 2
and A is the amplitude of the wave. = kgus ™
—_— P .
s
Show that both sides of the equation have the same SI'base units. P 9 The correct equation
= Kgw's g for power here, but
k3 .
T %\-‘,P {7 A = mathematlcal error
R = Kgu's made in analysis.
Kaofs = s egws P
=l )
s 9 — vz g MS 9 There is an apparent
s -1 m_ kg -3 change in the
=4 —_p= v = = legm g .
l’églﬁx = B} £ . :’ E frequency base units
Y W .
s P(Mul 4 $ to make units on each

k= side of the equation
equal. This means
that no marks can be
awarded.

Mark for (b) = 0/3
i3]
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‘ Example candidate response — low, continued ‘ Examiner comments

{c) (i) Describe the Doppler effect.

The  roasge. o appaest  Leguen e fo The
W:Spqﬁeﬁ‘,(@ O A clear description is

Tae  Soywe  or obswver 1] given here.

(iiy A distant star is moving away from a stationary observer.

State the effect of the motion on the light observed from the star,

aparert & Jesease @ A correct statement is
e A BPP feequans.. ond.. dedease  ade horo.

Mark for (c) = 2/2
........ L T L Lo L |

(d) A cartravels at a constant speed towards a stationary observer. The horn.of the car sounds at
a frequency of 510'Hz and the observer hears a frequency of 550 Hz. The speed of sound in
air is 340ms™".

Calculate the speed of the car.

\@ @ Good presentation of

i Vw equation and correct
S T\N,-v ) s substitution of values.
s A mathematical error

SO = (.,__3_‘_*_‘3__) <lo is made in the third
Be — v line, leading to an
wo = O @ incorrect final answer
0% anovs and one mark not
awarded.
UG = 13bos — “OVs W
320 = FUOVS speed= 0DV S . metpy | Markfor (d) = 2/3
S [Total: 10] | Total marks awarded =
Vo= 33%: 4 out of 10

How the candidate could have improved their answer

(a) The definitions of the two wave motions required specific detail. The descriptions given were far from the
correct versions.

(b) The candidate needs to practise this kind of analysis of base units. Errors were made in the
determination of the base units of power, and these were not linked to the base units of intensity. The right-
hand side should have been completed independently and not influenced by the answer on the left-hand
side. If there was no agreement, then both sides should have been checked for errors, instead of one side
being ‘made’ to agree with the other. The working and result here were therefore not awarded any marks.

(d) The use of the given formula and correct substitution was well presented. The candidate needs to

practise rearranging equations of this type.

Mark awarded = (a) 0/2
Mark awarded = (b) 0/3
Mark awarded = (c) (i) 1/1, (ii) 1/1
Mark awarded = (d) 2/3

Total marks awarded = 4 out of 10
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Common mistakes candidates made in this question

(a) Many answers did not follow the specific requirements of the question. The question was often not read
carefully and the key reference to the direction of the propagation of energy was missed. Use of the terms
‘wave motion’ or ‘wave travel' was not accepted as these terms did not answer the question and are used to
describe the phenomena of waves in general.

(b) The candidates did not always use the information for intensity given in the question. There were
mathematical errors when cancelling power terms. The two sides of the equation were often made to agree
with each other in terms of base units and this introduced more mistakes.

(c) () The frequency heard or measured was not described as being different from the source’s frequency
but a change in the frequency emitted from the source was implied. The need to have relative motion
between the source and the observer was also omitted. A change of distance between the source and
observer was also incorrectly suggested as a reason for the change in observed frequency.

(c) (ii) Many candidates merely mentioned the intensity change that would be observed. The effect of the
motion of the star was required. Some answers were not specific with the direction of the change in the
wavelength or frequency.

(d) Some answers did not use the formula given on the formula page. Many candidates did not fully
understand the meaning of the symbols and did not link the symbols to the data given in the question
correctly. There were mathematical errors in rearranging the equation and these often led to a negative
value for the speed. Some candidates then gave a positive answer without any comment.
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Question 5

‘ Example candidate response — high

Examiner comments

5 (a) Light of a single wavelength is incident on a diffraction grating. Explain the part played by

diffraction and interference in the production of the first order maximum by the diffraction

grating.

QrCtON: oo i B SPIEGILNG ol vanen threuah o

e DTN, G 26 BRI D R—
interference: ... Jter ference s M evelepping | of... WA
woihen L SRk ek cemmion. . peink. [Teee noas

..... must, be Ohernt | ob. Hee. seme Y e ek jpalaTs S

(3]

(b) The diffraction grating illustrated in Fig. 5.1 is used with light of wavelength 486 nm.

second order

first ofder—
light

wavelength 486 nm
- zero order -

diffraction

grating first order—

second order> sereen

Fig. 5.1 (not to scale)

The orders of the maxima produced are shown cn the screen in Fig. 5.1. The angle between
the two second order maxima is 59.4°,

Calculate the number of lines per millimetre of the grating.

514 . 29.7° A= _‘l;:}
A
dsin 6= NA e
ein2q.7°F 22X RTRILIS
i
AL =1-98b xi10™" m 9

SoN= SO97%1 tines

SNE 50‘!‘!311‘10@,:;‘”
number of lines per millimetre = .....20471311 4.0 mm~! (3]
[Total: 8]

0 There is no direct
association with
diffraction at a grating
element but there is
sufficient detail for
marks to be awarded.

9 There is no explanation
of how the second
order maximum is
formed by the
interference of waves
overlapping from each
diffraction element.

Mark for (a) = 2/3

9 The value of d is
correct. The conversion
from m™ to mm™ is
incorrect and gives a
rather inappropriate
answer.

Mark for (b) = 2/3

Total marks awarded =
4 out of 6

How the candidate could have improved their answer

(a) The question was an application of diffraction and interference with a diffraction grating. The candidate
needed to apply their knowledge to the application and not give just the basic theory. The basic theory of
interference needed to be applied to the production of the first order maximum. Practice with questions on

applications as well as learning basic theory is required.

(b) The diffraction grating equation was used and the given data interpreted correctly. There was a
mathematical error in the calculation and the final answer was not realistic. The candidate needed to be

more familiar with likely values for applications of basic theory.

Cambridge International AS & A Level Chemistry (9701)
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Example candidate response — middle

5 (a) Light of a single wavelength is incident on a diffraction grating. Explain the part played by
diffraction and interference in the production of the first order maximum by the diffraction
grating.

pointe...... Bl chplasasertss.
Q /jwﬁ.e i air‘gofmgcf.m....@

7074 o?,) it There, 15....

3

(b) The diffraction grating illustrated in Fig. 5.1 is used with light of wavelength 486 nm.

second order

first order—

light
wavelength 486nm
> zero order
M. diffraction
grating first order—

second order™ screeri

Fig. 5.1 (not to scale)

The orders of the maxima produced are shown on the screen in Fig. 5.1. The angle between
the two second order maxima is 59.4°,

Calculate the number of lines per millimetre of the grating.
Dsing= ni. .
D =% 48bX|o
—_————————
Sin(sL4°
(5245

D = 4y

fﬁé )‘{}oo_b 9

number of lines per millimetre = mm~1 3]

[Total: 6]

Examiner comments

0 Bending is
inappropriate for
diffraction and there is
no application to the
diffraction grating.

9 Interference in general
is described but there
is no answer to the
formation of the
second order
maximum as asked for
in the question.

Mark for (a) = 1/3

9 There is complete
substitution of the
correct values in the
diffraction grating
equation. The use of
D rather than d is
allowed. The final
conversion of d to N is
not shown.

Mark for = 2/3

Total marks awarded =
3outof 6

How the candidate could have improved their answer

(a) The candidate needed to learn the basic theory of diffraction and be able to apply this theory to specific
examples. The candidate's knowledge of interference needed to be used in the application in the question.

(b) The candidate needed to be aware of the relation between the number of lines per mm and the size of

the grating element in order to complete the question.

Cambridge International AS & A Level Physics (9702)




Example Candidate Responses: Paper 2

Example candidate response — low

Examiner comments

5 (a) Light of a single wavelength is incident on a diffraction grating. Explain the part played by
diffraction and interference in the production of the first order maximum by the difiraction
grating.

diffraction:=..TW15... 15, . When mh@"l‘t’
Q.. 0. A2 SO0 S0 ...l

interference: . TWL.S... LG bt E Awo. . wawes.. meet...
Gt.... 000 TN TR oV W Y TN = L SR S
(on.SHveHve nMEFLCil O LSS E AN ...

indeHerence . 9 _______

3
(b) The diffraction grating illustrated in Fig. 5.1 is used with light of wavelength 486 nm.

second order

first order—
light

wavelength 486 nm
zero order—

diffraction

grating first order

second order™ screen

Fig. 5.1 (not to scale)

The orders of the maxima produced are shown on the screen in Fig. 5.1. The angle between
the two second order maxima is 59.4°,

Calculate the number of lines per millimetre of the grating. ’:ugé
dSing-Tn 9
d 5\"“\5% “MT 3¢ L‘“e
b Z 9.90x 107
d=a. 3 1129-3
. -
number of lines per millimetre = §.85x Lo mm= [3]
[Total: €]

9 There is no proper
explanation of
diffraction in general or
to this application of
the diffraction grating.
‘Bending on an edge’ is
incorrect.

9 The description of
interference is
acceptable. There is no
description of this
application into the
production of the first
order maximum as
asked for in the
question.

Mark for (a) = 1/3

9 The formula is stated
correctly.

Q The angle used is
incorrect and so is
inappropriate/incorrect
physics.

6 The power of ten for
the wavelength is
incorrect.

Mark for (b) = 1/3

Total marks awarded =
2 out of 6

How the candidate could have improved their answer

(a) The candidate needed to learn the basic theory of diffraction as well as being able to apply the theory to
specific examples. Knowledge of the basic theory of interference was given. Practice with applying this

knowledge to specific examples is required.

(b) The candidate needed to practise the basic diffraction grating formula with many different examples.
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Common mistakes candidates made in this question

(a) Diffraction was described as the bending of light. Bending is associated with refraction. The effect of
diffraction is a wave property and hence diffraction at a grating should be associated with waves after they
have passed through the diffraction element. The effect of interference to produce the first order maximum
was not described for this specific example.

(b) The angle given on the diagram was used as the angle in the diffraction grating equation. The distance

d was quoted as the number of lines per mm N. There were power of ten errors converting d in metres to N
inmm- .
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Question 7

‘ Example candidate response — high Examiner comments

7 (a) Electric-current is a flow of charge carriers. The charge on the carriers is quantised. Explain 0 Basic theory

what is meant by quantised. .
v 0 requirement of current

LA meend WC&W@LM&WC{Q bt #s 2labiora [1] electricity not given

correctly.

(b) A battery of electromotive force (e.m.f.) 9.0V and internal resistance 0.25Q is connected in

series with two identical resistors X and a resistor Y, as shown in Fig. 7.1. Mark for (a) = 0/1

battery

X Y X
0.15Q 279 0.15Q
Fig. 7.1

The resistance of each resistor X is 0.15Q and the resistance of resistor Y is 2.7 Q.

() Show that the current in the circuit is 2.8 A. velp -

1= 4

Vbatkt.a]_ -1
Rl T - 9
(0-2 015 FOAS 4 2-7)

Q All the correct
~ requirements given for
e A e a ‘'show that’ question.

= a-6A
(3] Mark for (b) (i) = 3/3

(i) Calculate the potential difference across the battery.

Vz IR
_ 5.5¢ 7-069
= -8 X0-2
Ve &8 - §-30% 9 The working and
= 0-69 - B answer are fully correct
= e e showing good
knowledge and
understanding.
potential difference = .... 8.3 SiEEsER LSRR bt V2] Mark for (b) (i) = 2/2
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‘ Example candidate response — high, continued

(c) Each resistor X .connected in the circuit in (b) is made from.a wire with a cross-sectional arsa
of 2.5mm?. The number of free electrons per unit volume in the wire is 8.5 x 10%°m™.

J Fa s

(i) Calculate the average drift speed of the electrons in X. 14 -n@@&
I =N H‘Ve Mo ﬁ‘{‘
28 = Eleoa'q'xgvg’x}o_c’x-\;x_]-~C¢X'IO_-1°‘ T"‘/

‘2‘8 =\ 9

v- ®-luxiot®

drift speed = v 8ol U X0 . ms™ 2]

(iiy The two resistors X are replaced by two resistors Z made of the same material and
length but with half the diameter. . o -

Describe and explain the difference between the average drift speed in Z and that in X.
Banct. Tha. ﬁﬂﬁu,g)( 8 ) AN NAE ":PFM:&”“’;?{:o
X2 AV éuézt‘ W&rﬂz ________
w.uﬂﬁ !:@ humm&mcﬁ ley. 4 Mna e 'ﬂf tuaddbe me
X .ttt 0neous 5’4%1 Cmes ‘&”[2]

fhon 8. X
[Total: 10]

Examiner comments

9 There is a basic error

in the conversion of
units. The remainder of
the substitution and the
calculation are correct
following this error.

Mark for (c) (i) = 1/2

6 The error here is to

assume the current is
constant (a
requirement for the
statement made by the
candidate).

The dependence of the
resistance on area is
correct and is awarded
one of the marks

available.
Mark for (c) (i) = 1/2

Total marks awarded =
7 out of 10

How the candidate could have improved their answer

(a) Basic knowledge of this term needed to be learned.

(c) (i) More practice with the conversion of units might have helped the candidate to achieve full credit here.
(c) (ii) More practice with the applications of circuit theory might have helped here.

Mark awarded = (a) 0/1

Mark awarded = (b) (i) 3/3, (ii) 2/2

Mark awarded = (c) (i) 1/2, (ii) 1/2

Total marks awarded = 7 out of 10
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Example candidate response — middle Examiner comments

7 (a) Electric current'is a flow of charge carriers. The charge on the carriers is quantised. Explain 0 The m eaning of this

what is meant by quantised. o term applied to current
4 . 1 . .. .
LBuanhsed means  cxpressed a4 ngmencel valug . 1] electricity is clearly not

known.

{b) A battery of electromotive force (e.m.f.) 9.0V and internal resistance 0.25%Q is connected in
series with two identical resistors X and a resistor Y, as shown in Fig. 7.1.

Mark for (a) = 0/1

X Y X
|_| k_._._.._
0.150 270 0.16Q
Fig. 7.1

The resistance of each resistor X is 0.15Q and the resistance of resistorY is 2.7Q.
9 The equation and full

(i) Show that the current in the circuit is 2.8 A. substitution are shown,

vz 1R with the correct final
q-1 O +O 1S FoAS +21D answer. The calculated
value for 9/ 3.25
21 L3.29)

(= 2.77) would have

Shown . confirmed that this

calculation had been
completed.

3] Mark for (b) (i) = 3/3

(if) Calculate-the potential difference across the battery.

== V= 1R
: 2.8 X025 e This is the p.d. across

= o071 NV 9 the internal resistance
and therefore is a
misconception and an
incorrect answer.

potential difference = SN - S A V[2] Mark for (b) (if) = 0/2
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Example candidate response — middle, continued Examiner comments

(¢) Each resistor X connected In the circuit in (B) is made from a wire-with a cross-sectional area
of 2,5mm?2. The number of free electrons per unit volume in.the wire is 8.5 x 1029m=.

(i) Calculate the average drift speed of the electrons in X. . 2
@ The conversion to m

1=nhAvy. _ -4y is incorrect. The
(3.5 x10F1 ) ¢ 2-5x1072 ) D L1 6XI0 answer is correct

- . e following this error so
Sy: 8.2 XI10 ms” one mark is awarded.

2-T=

Mark for (c) (i) = 1/2
-1
drift speed = v BLEXIO . ms™ [2]

(ii) The two resistors X are replaced by two resistors Z made of the same material and e The eﬁe_Ct on the area
length but with half the diameter. of reducing the
diameter is correct.

Describe and explain the difference between the average drift speed in Z and that in X.
is decvdseel by @ The assumption that

b At dlameker s hdlved | e asca | _ _
the change in area will

pu HmeaShording b T= npVq. T e avea only affect the drift
. _ A - speed and not the

LApocase ey o Bman M wetem avemgl dnft | current as well is a

SWWh‘*i”mM"fj@fwrhm[z} misconception.

[Total: 10] | Mark for (c) (ii) = 1/2

1 -V Total marks awarded =
"nAq 5 out of 10

How the candidate could have improved their answer
(a) Basic knowledge of this term needed to be learned.

(b) (i) The calculation of 9 / 3.25 should have been stated before giving the answer to two significant figures,
as this answer is given in the question.

(b) (ii) The candidate misunderstood this calculation. The potential difference across the battery is not the
potential difference across the internal resistance, which is the lost volts.

(cg (i) In order to obtain full marks, the candidate needed more practice converting units, in this case mm? to
m*.

(c) (ii) The effect of the change in diameter on the resistance was described by the candidate. The effect of

the change in the resistance on the current was missed. This type of question can only be completed
successfully after having had greater practice with the applications of circuitry.

Mark awarded = (a) 0/1
Mark awarded = (b) (i) 3/3, (ii) 0/2
Mark awarded = (c) (i) 1/2, (ii) 1/2

Total marks awarded =5 out of 10
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Example candidate response — low

Examiner comments

7 {(a) Electtic current is a flow of charge carriers. The charge on the carriers is quantised. Explain
what is meant by quantised,

LDASUALG. 2400 ALY CACAOR. SUSMON NOAINE MO [1]

(b) A battery of electromotive force (e.m.f.) 9.0V and internal resistance 0.25Q is connected in
series with two identical resistors X and a resistor Y, as shown in Fig. 7.1.

X Y X
0150 270 0.15Q
Fig. 7.1

The resistance of.each resistor X Is 0.15€ and the resistance of resistor Y is 2.7 .

(i) Show that the current in the circuit is 2.8 A.
E= 1 (Rycvene)
G-oV: I (03B +ODIIALOND)

a.c = I (_:3,-353

. a-.o
B te O

* 8 -xCA
>~ a-5A
(3l
(i} Calculate the potential difference across the battery.
V=R
VEAYLBAS, V-3Acd x O-DD
YA s NER - RR= e
potential difference = L2765, Y [2]

0 The answer shows a
lack of knowledge of
this term.

Mark for (a) = 0/1

@ This is a complete
answer which is also
very well presented.

Mark for (b) (i) = 3/3

9 This is the calculation
of the p.d. across the
internal resistance and
shows a lack of
understanding.

Mark for (b) (ii) = 0/2
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Example candidate response — low, continued Examiner comments

(c) Each resistor X connected in the circuit in (b) is made from a wire with a cross-sectional area
of 2,5mm?2. The number of free electrons per unit volume in the wire is 8.5 x 1022 m=, 9 The conversion of the

& -Sre ™ area to m? is incorrect
(i) Calculate the average drift speed of the electrons in X. . )
The remaining

T = NnAve A substitution of values
8% » 2-5x10°7 x @-Bx\0 % N % 1 EOx D" and final answer get
98 « 2 \OF V @ one mark as the error
has been carried
v = a® forward.
2-ux\0°

Mark for (c) (i) = 1/2
V * %-2L %o driftspeed = 586 QL. ms~1 [2] © 0

(i) The two resistors X are replaced by two resisiors Z made of the same material and o .
length but with half the diameter. e This is stated with no
supporting evidence.

Describe and explain the difference between the average drift speed in Z and that in X. This is incorrect and so

RS 250Nl 30.0.08 1 hale AR .4 AR CMAAAR0 K. IO 04000 8 no marks are awarded.
S0 IUL. WAL OALEE. SO 1. . 4. R85, KON L. XK .. Mark for (c) (i) = 0/2

A A0 UV U RN 7 U BN NS

............................................ 12 Total marks awarded =
4 out of 10

[Total: 10]

How the candidate could have improved their answer
(a) Basic terms needed to be learned here.

(b) (ii) The calculation showed a lack of understanding of lost volts and battery potential difference. Practice
with calculating potential differences in many different situations would have helped with this.

(c) (i) Practice with converting units would have helped the candidate with this question.

(c) (ii) Greater knowledge was required about the effect of changes in diameter / area on the resistance.
Mark awarded = (a) 0/1

Mark awarded = (b) (i) 3/3, (ii) 0/2

Mark awarded = (c) (i) 1/2, (ii) 0/2

Total marks awarded = 4 out of 10

Common mistakes candidates made in this question
(a) This basic term of current electricity was not known in sufficient detail.

(b) (i) Some calculations omitted one of the resistances in the circuit, generally the internal resistance of the
battery.

(b) (ii) The potential difference across the internal resistance was given as the potential difference across the
battery.

(c) (i) The equation given on the formula page was not used, or the symbols in the equation were not
associated correctly with the data provided in the question.

(c) (i) The effect of the change of resistance on the current in the circuit was not realised and the drift speed
was assumed to be inversely proportional to the cross-sectional area.
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