Example Candidate Responses

Cambridge International Level 3
Pre-U Certificate in
PHYSICS (9792)

% @ International Examinations




Cambridge

Pre-U

Example Candidate
Responses

Physics (9792)

Cambridge International Level 3
Pre-U Certificate in Physics (Principal)

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

University of Cambridge International Examinations retains the copyright on all its publications. Registered
Centres are permitted to copy material from this booklet for their own internal use. However, we cannot
give permission to Centres to photocopy any material that is acknowledged to a third party even for internal

use within a Centre.

© University of Cambridge International Examinations 2011

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

Cambridge International Level 3 Pre-U Certificate

Physics
9792

Contents

Page
Introduction 4
Components at a Glance 5
Paper 2 Part A Written Paper 6
Paper 3 Part B Written Paper 72
Paper 4 Personal Investigation 201

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge Pre-U, and to show
how different levels of candidates’ performance relate to the subject’s curriculum and assessment
objectives.

Cambridge Pre-U is reported in three bands (Distinction, Merit and Pass) each divided into three grades (D1,
D2, D3; M1, M2, M3; P1, P2, P3).

In this booklet a selection of candidate responses has been chosen to illustrate as far as possible each band
(Distinction, Merit and Pass).

For ease of reference the following format for Papers 2 and 3 has been adopted:

C Mark Scheme )
Example Candidate
Response
CExaminer Comment}

The mark scheme used by Examiners is followed by examples of marked candidate responses, each with
an examiner comment on performance. Comments are given to indicate where and why marks were
awarded, and how additional marks could have been obtained. In this way, it is possible to understand what
candidates have done to gain their marks and what they still have to do to improve their grades.

Please note that all of the comments on the extracts and the complete Personal Investigation in Paper 4
are the annotations of the teachers who marked them in their school. The typed comments are those of the
moderator.

Teachers are reminded that a full syllabus and other teacher support materials are available on

www.cie.org.uk. For past papers and Examiner Reports please contact University of Cambridge
International Examinations on international@cie.org.uk.
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Components at a Glance

Cambridge Pre-U Example Candidate Responses

Component Component Name Duration Welg/h)t ing Type of Assessment
()
Part A Multiple 1 hour Multiple choice paper, externally set and
1 . . 20
Choice 15 minutes marked
2 Part A Written Paper 2 hours 30 Written paper, externally set and marked
3 Part B Written Paper 3 hours 35 Written paper, externally set and marked
4 Personal Investigation | (20 hours) 15 Project report, internally marked and
externally moderated

This booklet contains a selection of example candidate responses and Examiner comments for Part A
Written Paper, Part B Written Paper and Personal Investigation.
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Paper 2 Part A Written Paper

Question 1 Mark Scheme

(a) (i) area under graph (award in either (i) or (ii)) (1)
5 x 8 x 16 = 64 (M) (1) (2]
(ii) % x7x10=235(m) [1]

(b) estimates area of central section (1)

e.g. 700 = 20 small squares or 15 x ~18.5and 5 x ~15 (1)
equivalent to 350 m + 99 m = 450 + 10 (m) (1) [3]

(c) (i)

450
415

300

64

curve with gradient increasing to 23 s (1)
distance increasing to 35 s and candidate’s 450 m (1)
with gradient decreasing (1) (3]

Penalise: sudden change of gradient / more than one line

(ii)

horizontal to 8 s (1)

falling to zero at 23 s (1)
negative then rises to negative horizontal to 35 s (1) [3]

(d) at equal intervals along route (1)

position (student) with a stopwatch (at each point) (1)
some mechanism for starting together (1) max 3

record time as bus passes (1)
same point on bus (used for measurements) (1) [4]
[Total: 16]
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Example Candidate Response — Distinction
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Examiner Comment
(a) Both parts are correctly answered with the correct working shown.

(b) The candidate estimates the area of the central section correctly and adds on the two previous
answers; the final answer is within the allowable range.

(c) (i) This graph has the correct shape and although the curve is untidy towards the end, no marks are
forfeited.

(i) This graph scores the first 2 marks but is does not rise to a negative horizontal value just after 23 s;
the gradual increase in the size of the deceleration does not correspond to the gradient in Fig. 1.1.

(d) The candidate makes three of the first four points in the mark scheme and this is sufficient to score a
maximum of 3 marks but there is no reference to using a specified part of the bus to act as a reference
point. The bus is a large object.
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Example Candidate Response — Merit
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Examiner Comment
(a) Both parts are correctly answered with the correct working shown.

(b) The candidate makes an error in estimating the area between 8 and 23 s. The answer given, multiplies
the average height by the width but then divides by 2. This inevitably generates a wrong answer.

(c) (i) Although at first glance this graph suggests that the candidate has some idea of what is
happening, it has been plotted carelessly and it does not score any marks. There are two regions
before 23 s where the candidate’s graph has a constant gradient and between them the gradient
is decreasing. No scale is added to the vertical axis and so it is not clear that the graph reaches
313 m (candidate’s value). After 23 s, the candidate’s graph does not show a uniformly decreasing
gradient.

(i) This answer is correct and the graph shows a rise to a negative horizontal value just after 23 s.

(d) The candidate does not describe a mechanism for starting the stopwatches together but does make the

other three points and so scores the first 3 marks. The candidate specifies the use of the front of the
bus as a timings marker and so also scores the fourth mark.
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Example Candidate Response — Pass
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Examiner Comment
(a) Both parts are correctly answered with the correct working shown.

(b) The candidate estimates the area of the central section correctly and adds on the two previous
answers; the final answer is within the allowable range.

(c) (i) Thislineis drawn in a careless manner which, in terms of the basic mark scheme, would still score
1 mark. That mark, however, is cancelled because there are sudden changes of gradient and in
places, more than one line.

(if) This first mark was awarded as the candidate probably intended this initial section to be horizontal.

(d) One mark has been awarded for a mechanism for starting the stopwatches together and the diagram
seems to suggest that the watches are stopped every time the bus travels 50 m.
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Question 2 Mark Scheme

(a) (i) volume =53 x 32 x 1.3 = (2205 md) (1)
mass = 2205 x 2400 = 5.29 x 10° (kg) (1) (2]
(ii) weight = 5.29 x 10° x 9.81 = 5.19 x 107 (N) [1]

(iif) pressure = weight / area (1)
5.19 x 107 / 53 x 32 = 30 600 (N m?) (1 [2]

(b) building provides (70 — 30.6) = 39.4 (kN m?) (1)
mass of building is 39.4 x 5.29 x 10%/30.6 = 6.81 x 10° (kg) (or the long way) (1 [2]

[Total: 7]

Example Candidate Response — Distinction
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Examiner Comment

(a) (i) The candidate tackles the question correctly but writes down 5 921 520 instead of 5 291 520. This
is then rounded off to two significant figures to give 5 900 000. The error results in a lost mark.

(ii) Although the candidate writes down 5 921 520 x 9.8, the calculation uses 5 291 520 and so the
correct answer is obtained. Had the candidate correctly used 5 291 520, there would, in any case,
have been no further penalty; the error would have been carried forward. There is no penalty for
the use of 9.8 rather than the 9.81 given in the data.

(ifi) The candidate now uses the correct answer to (ii) and from here on the correct answers are
obtained and full marks awarded.
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Example Candidate Response — Merit

Examiner Comment

(a) This part of the question is correctly answered and full marks are given. No penalty was applied for

four significant figures in (ii) even though the lengths in the question are only given to two significant
figures.

(b) Although the candidate calculates the total mass resting on the ground, there is no subtraction of the
mass of the foundations or any subtraction performed with the weights or pressures.
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Example Candidate Response — Pass

Examiner Comment

(a) (i) The candidate answers this section correctly, using the correct figures and showing the formulae
used.

(ii)-(iii) The answers are presented as strings of numbers and to an unjustified number of significant
figures. Nevertheless, no penalty was applied. In general however, it is expected that candidates
will quote their final answers in a way appropriate to the data used (although the retention of more
figures in intermediate steps is encouraged, to prevent rounding errors).

(b) The total mass of the hotel and foundations is calculated, but no subtraction is carried out at any stage
and so the candidate did not score any marks.
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Question 3 Mark Scheme

(a) acceleration of body (= &) = (<) F/m (1)
use of v2 = u? + 2as (condone use of signs wrongly and using u = v) (1)
Fs = work done = k.e. and substitution to get mas = msv? / 2s = Yamv? (1) [3]

(integration methods acceptable)

(b) (i) %2x 1800 x 85002 = 6.5 x 1010 (J) (1]
(ii) 6.5 % 1010 = 1800 x 5300 x A6 (1)

AB = 6820 (K) (1) (2]
(iii) (gravitational) potential (energy must be lost as well) [1]
(iv) heat/energy lost from spacecraft (1)

by conduction to air
or heat due to/WD against air resistance/atmosphere

or by radiation (1)
less (net) energy gain leads to (less temperature rise)
or net energy gain is less than actual energy gain (1 [3]

[Total: 10]

Example Candidate Response — Distinction (D1)
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Examiner Comment

(a) This candidate uses integral calculus to obtain the work done by the decelerating car. This is done
accurately even though no limits are used for the integration. Crucially the candidate makes it clear that
the energy of the car is the work that it can do.

(b) (i)-(iii) The first three parts are completely correct.

(iv) The candidate clearly states that energy is lost from the spacecraft by radiation but does not
relate this to the lesser rise in temperature.
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Example Candidate Response — Distinction
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Examiner Comment

(a) The candidate tackles the question without calculus but makes all the essential points; the relationship
between the work done and the initial kinetic energy is clear.

(b) (i)=(iii) The first three parts are completely correct.

(iv) This candidate is clear that energy is lost from the spacecraft but does not refer at all to the lesser
temperature rise.

Example Candidate Response — Merit
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Examiner Comment

(a) The candidate correctly obtains 2mv? as the work done but simply refers to it as the energy without
being clear why the initial kinetic energy equals the work done.

(b) (i)=(iii)  The first three parts are completely correct.

(iv) The candidate correctly states that the spacecraft loses a lot of energy but does not offer a
mechanism for this loss or relate this to the lesser temperature rise obtained.
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Example Candidate Response — Pass
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Examiner Comment

(a) The candidate is clear that the work done as the car slows is the initial kinetic energy but there is no
attempt to deduce the formula 2mv?, it is simply stated and so these marks are not obtained.

(b) (i) The kinetic energy is calculated correctly.

(ii) The candidate obtains the correct answer but then adds on 273 to convert a temperature change in
°C to K. This is an understandable error but a mark is forfeited as a result.

(iii) Correctly answered.

(iv) The candidate does not make any of the appropriate points and it is not clear what point the
candidate is trying to make.
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Question 4 Mark Scheme

1/A P/W
3.0 0
2.4 29
2.0 4.0
15 4.5
1.2 4.3(2)
1.0 4.0
0.86 3.7
0.75 3.4
0.60 29
0.50 2.5
(a) both currents correct (1)
all three powers correct from values of current (1) (2]
(b) (i) suitable smooth curve (1]
(ii) maximumat R=2+ 0.2 (Q) [1]
(iii) all the power (is wasted as heat) in the internal resistance (1)
no power/energy to external resistor (as its value is zero so) (1) (2]
(iv) 1. total power supplied =6V x 1.5 A = 9.0 (W) (1)
efficiency =4.5/9.0 = 0.5 (or 50%) (1) (2]
2. Rfor maximum fraction = 10 (QQ) (1]

[Total: 91
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Example Candidate Response — Distinction
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Examiner Comment

(a) The numbers added to the table are correct and the inconsistency that results from the three significant
figures in 4.32 is ignored.

(b) (i) The candidate plots the value (2.0V, 4.5 W) from the previous section at (2.0V, 5.0 W).

(ii)=(iv) The remaining three parts are correctly answered and full marks are awarded.

Example Candidate Response — Merit
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Examiner Comment
(a) The candidate completes the table correctly.

(b) (i) The points are plotted correctly but the curve that the candidate draws is not sufficiently smooth;
in particular, the section between 1.0 Q and 2.0 Q is too close to being a straight line.

(ii) This answer is correct.

(iii) The initial statement that no power is supplied by the battery is wrong and neither point in the
mark scheme is addressed.

(iv) Both answers are correct.

Example Candidate Response — Pass
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Examiner Comment
(a) The numbers that the candidate adds to the table are correct and full marks are scored here.

(b) (i) Although the points are correctly plotted, the line drawn is inadequate. In some places it is too
thick and not sufficiently smooth. It is too straight in places where it should be curved.

(ii) This answer is correct.

(iii) The candidate is not sufficiently explicit that P = 0 W refers to the variable resistor and makes no
reference to power dissipated elsewhere. The candidate states that there is no current in the
circuit and does not appear to understand what is happening here.

(iv) 1.The candidate’s answer is wrong because the power supplied has been calculated incorrectly;

1.5 x 6.0 = 9.0 not 75.
2. This answer is wrong.
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Question 5 Mark Scheme

(a) two points from:
a wave in which nodes and antinodes are set up
a wave made of two waves (of the same type and) of the same frequency (or wavelength),
travelling in opposite directions

a wave not transmitting/storing energy (1 each) (2) (2]
(b) source (e.g. of microwaves) (1

reflector/fixed point to produce waves in opposite direction (1)

adjustment of distances to set up nodes and antinodes (1)

correct diagram of arrangement (1 [4]
(e) (i) the wavelength (1]

(i) -sin wave; labelled/thick horizontal line; sin wave (amplitude~70%)
(1 each) (3) (3]

[Total: 10]

Example Candidate Response — Distinction
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Examiner Comment

(a) The candidate scores a mark for stating that there is no net energy propagation in a standing wave. The
two ways of scoring the second mark are both attempted but neither is completed. It should be made
clear that the waves being superimposed are of equal frequency and travelling in opposite directions.
Although the candidate refers to nodes being present, antinodes are not mentioned in the answer.

(b) The candidate does not state how the apparatus might need to be adjusted before the standing waves
can be seen. The other points required are made.

(c) (i) The wavelength is correctly identified.

(if) The candidate’s initial attempt is crossed out and despite the rather complex diagram, the
candidate draws it out and produces an excellent answer.
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Example Candidate Response — Merit
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Examiner Comment

(a) The candidate reveals some insight into the nature of a standing wave but none of the points made is
sufficiently detailed for an answer at this level.

(b) The candidate realises that an oscillator is required but a rod was not a sufficiently clear reference to a
fixed reflector. The candidate does not describe how the apparatus should be adjusted and the diagram

does not add anything to the written responses.

(c) (i) Thisis correct.

(ii) The candidate treats the wave as a progressive wave and only the first pattern at t =T/2 but treats
the wave as a progressive wave thereafter.

Example Candidate Response — Pass
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Examiner Comment

(a) The candidate does not state that the two waves travelling in opposite directions are of the same
frequency but reference is made to nodes and antinodes.

(b) This is not a very good answer but the diagram does show the production of a standing wave and for
two people to generate a wave in the manner described is possible and so the second mark is also
scored.

(c) (i) The answer given is not correct.

(ii) In none of the positions shown does the wave have the same wavelength as the one in the
question and so no marks are scored here.

Question 6 Mark Scheme

28 29 30
(al Si, Siand Si [1]

14 14 14

28 27 0
(b)) ( Mg— Al+ R
14 13 -1
a particle correct (penalise § -) (1)
equation balances (1) [2]

(ii) 12 protons become 13 protons and 15 neutrons become 14 neutrons (and an electron)

or a neutron changes into a proton (1)
a neutron changes into a proton and an electron/g-particle
(this scores both marks) (1) (2]

29 0 29
(c) P— e+ Si
15 1 14

correct symbol for positron (penalise i+ but not as well as 8 -) (1)

correct equation (1) (2]
(d) half life for aluminium-29 is 6.6 (min) (1)

time is 5 half lives so or 5 used correctly (1)

activity = 4.8 x 10°/2% = 1.5 x 10* (Bq) (1) [3]

[Total: 10]
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Example Candidate Response — Distinction
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Examiner Comment

The candidate’s answer to this question is fully correct and scores full marks.

Example Candidate Response — Merit
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Examiner Comment
(a) The candidate’s answer lists the three stable isotopes of silicon correctly.

(b) (i) A markis lost because of the negative sign on the R-particle.

(if) The candidate is correct to state that a neutron produces a proton but the accompanying electron
is not mentioned. Hence only 1 mark is scored by this answer.

(c) The penalty incurred in (b) (i) is not reapplied in this case and so, in spite of the positive sign on the
[3-particle, full marks are awarded.

(d) The correct calculation leads to the correct answer here.

Example Candidate Response — Pass

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

Examiner Comment

(a)

(b)

(c)

(d)

The three correct isotopes are listed.
(i) The correct nuclear transformation is listed in the correct manner.

(if) The candidate merely states that an antineutrino is produced; this, though true, is not sufficient on its
own for even 1 mark.

The answer is unclearly set out but the best interpretation would seem to suggest that both a positive
[3-particle and a positron are emitted. Although these are the same particle and are, therefore, both correct

one particle is emitted and the answer suggests that two are given off.

No answer was offered here.
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Question 7 Mark Scheme

(a) photoelectric (effect) (1]
(b) (i) E =hc/ and knowing what the symbols stand for (1)
6.63 x 103 x 3.00 x 108 /250 x 10 = 796 x 107° (J) (1) (2]
(ii) 796 x 107/ 1.60 x 107"° = 4.97 (eV) [1]
(c) 4.97eV-3.69eV =128 (eV) (1]
(d)

lower intensity
-1.28V 0 V>
(1]
graph/line for positive and negative values of Vv (1)
constant current for most but not all positive values of V (1)
becoming zero at —1.28 V or candidate’s value from (c) (1) [3]
(e) lower intensity line with smaller values of current (1)
but becoming zero at same point (1) [2]
(f) any three of these four comments:
the wave theory makes intensity proportional to amplitude squared (1)
so it was expected that a brighter lamp would give higher energy photoelectrons (1)
here dim light is giving just as energetic photoelectrons as bright light (1) max 3
this cast doubt on the wave theory for electromagnetic radiation (1) [3]

[Total:13]
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Example Candidate Response — Distinction
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Examiner Comment
(a) The candidate produces the only correct answer.

(b) (i) The candidate only writes down one of the formulae but assumes the other by substituting
numbers correctly. The correct answer is generated. The excess of significant figures is not
penalised.

(if) The conversion to electron volts is correct.
(c) The work function is subtracted from the previous answer to obtain the correct value here.

(d) This section is for the line on the graph that was left unlabelled. The shape of the line scores 2 marks
and the value of the stopping voltage is marked on the horizontal axis.

(e) The graph drawn is completely correct.

(f) The candidate only makes two marking points. The relationship between intensity and amplitude is not
mentioned and neither is the doubt cast on the wave theory of electromagnetic radiation.
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Example Candidate Response — Merit
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Examiner Comment

(a) These three sections are correctly answered and where appropriate the working is shown.

(b) (i) These three sections are correctly answered and where appropriate the working is shown.
(if) These three sections are correctly answered and where appropriate the working is shown.

(c) These three sections are correctly answered and where appropriate the working is shown.

(d) The higher line is completely incorrect and makes none of the points from the mark scheme.

(e) The line is wrong but the current values are consistently below those of the previous line and it crosses
the axis at the same value of V.

(f) In the first sentence, the candidate implies that the wave theory was shown to be inadequate by this
effect.

Example Candidate Response — Pass
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Examiner Comment

(a) This answer is correct.

(b) (i) The candidate does not use the correct formula and does not rearrange the formula correctly.
(ii) No attempt is made to convert the previous answer to electron-volts.

(c) The candidate does not produce a serious attempt at obtaining an answer.

(d) The line bears very little relation to the correct one but it does have current values for both positive and
negative potential differences.

(e) No answer attempted.

(f) The candidate writes amplitude2 near to the word intensity in (e) but since this does not seem to be
related to this section, no mark could be awarded.
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Question 8 Mark Scheme

(a) (i) 1. velocity/speed increases with time / rate of change of velocity/speed (1)
2.49(.0/1) and 200(196)  (n.b. unit given in question) (1)
(if) increasing gradient (1)
initial gradient zero (M
clear attempt at correct final gradient or angle to vertical < 20° (1) [5]
(b) (i) 54(.0) m cao. (1

(ii) the aeroplane is travelling very / extremely fast
or (large distance in) short time
or time (for given distance) is inversely related to acceleration

or the pilot has a short time (to clear the tailplane) (1)
pilot must miss the empennage/tailplane/clear the aeroplane etc. (1) [3]
(c) Momentum Conservation Method: Newton’s Third Law Method:
gas (emerges with) downwards momentum downwards force on gas (1)
conservation of momentum upwards force (on cylinder/seat) (1)
(rest of) seat/cylinders gains upwards momentum force upwards greater than weight (1) [3]
(d) (i) the pilot does not collide with/problem with the rotor blades (1)

(if) (the parachute has to) slow down a fast/downwards moving object

or slow down in a short time (1)
before the pilot hits the ground / pilot too low (MI3]
(e) (i) Force, Impulse Method: Velocity, Acceleration Method:

(F =) 380 x 10 x 9.81/3.7(297) x 10* (v =) 1800/380 or 4.7(36842105) (1)

I = Ft or 1800/ (380 x 10 x 9.81) (t =) v/a

or (t =) I/F or 1800/3.7(278) x 10* or 4.7(36842105)/(10 x 9.81) (1)
0.048(28585225) s (allowing for weight of pilot and seat) (0.0439 s scores 2/3) (1)

(ii) smaller acceleration/onset rate/force not jerk (1) (4]
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(f) financial consequences:
seats/helmets/parachutes/training expensive (to buy/install/maintain etc.) /

not economically viable (1)

seats heavy (much heavier than a passenger) or bulkier (1)

fewer passengers/less income or more fuel (1)

hazards:

passengers untrained/unaware of danger / hull needs to be breached (1)

accidental operation possible (1)
rocket fuel highly flammable (1)
bolts/rocket ejecta etc hot/fast moving/dangerous (1)
forces/acceleration causes injury (1)
low oxygen pressure / cabin depressurized / low temperature (1)

some passengers elderly/unfit/sick/children/babies/disabled/obese (1)

flailing limbs/possessions/collisions cause injury (1)

practicality:

entire aeroplane roof needs to be removed first (1)
many passengers ejecting at once (1)
most accidents occur on take-off/landing/low altitude (1)
does not protect against all risks (1)
civilian airliner less likely to be target/in danger/less likely to crash (1)
delay before ejection (1)
tail fin higher (in commercial jet) (1
seats designed for a particular weight / seats need to be adjusted for weight (1)
passengers belted up for the entire journey (1)
no hand luggage / no overhead lockers (1)
[max 7]
[Total: 25]

Example Candidate Response — Distinction
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Examiner Comment

(a) (i) 1. The candidate defines acceleration correctly.
2. The values offered by the candidate are correct.

(i) The shape of the graph is correct and a clear attempt is made to get the final gradient correct.

(b) (i) The answer given is correct.
(if) The candidate explains the answer and scores both marks.

(c) The candidate scores 2 marks by using a Newton’s Third Law approach but does not state that the force
upwards on the seat is greater than its weight.

(d) (i) This answer is good enough to score the mark.
(ii) Again, the points made correspond to those on the mark scheme and full credit is awarded.

(e) (i) The candidate does not take into consideration the weight of the seat and pilot but is still awarded
all 3 marks, in accordance with the mark scheme.

(if) The answer given makes the point expected and the mark is awarded.

(f) The mark scheme lists many different points that could be made here and this candidate makes an
encouragingly large number of them. The first seven of these points are enough to ensure that full
marks are awarded here.
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www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

Examiner Comment

(a) (i) 1.The candidate defines acceleration correctly.
2.The values offered by the candidate are correct.

(ii) The shape of the graph is correct but although the final gradient is marked 16g, it is clearly too
shallow.

(b) (i) The answer given is correct.

(i) No reference is made here to the high speed at which the aeroplane is travelling and only the
second mark is awarded.

(c) The candidate scores 2 marks by using a Newton’s Third Law approach but does not state that the force
upwards on the seat is greater than its weight.

(d) (i) This answer is clearly good enough to score the mark here.
(ii) Again, the points made correspond to those on the mark scheme and full credit is awarded.

(e) (i) The candidate does not take into consideration the weight of the seat and pilot but is still awarded
all 3 marks, in accordance with the mark scheme.

(if) The answer given does not address the point of the question which is about the onset rate of the
acceleration.

(f) Although this answer is lengthy and detailed, it does not make enough separate points to score full
marks. Essentially, the points made are described in such detail that not enough points were raised.

Example Candidate Response — Pass
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Examiner Comment

(a) (i) 1.The candidate defines acceleration correctly.
2.The values offered by the candidate are correct.

(ii) Only the shape of the graph is correct; the initial gradient is greater than zero and the final gradient
is too shallow.

(b) (i) The answer given is not correct; the candidate interprets 1.0 ms to mean 1.0 x 10 s.
(ii) The candidate only refers to the possibility of a collision and not to the high speed of the aircraft.
(c) There is no explanation here although the candidate does refer to an upwards force on the seat.

(d) (i) The candidate offers a simply worded and direct answer to the question asked and scores the
mark.

(ii) The candidate does not produce an answer that has any particular reference to a downwards
ejecting seat.

(e) (i) The candidate quotes a relevant formula | = force x time, but cannot use it correctly in this context.
(if) The candidate has not understood the point that is being demanded.

(f) This is not a long answer, in terms of words, but the points made are direct and relevant. There are,
however, too few points made for full marks to be awarded.

www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

Paper 3 Part B Written Paper

Question 1 Mark Scheme
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Examiner Comment

This candidate is able to answer this question in full. He realises that there is a slight problem with
significant figures but copes with the difficulty sensibly.
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Example Candidate Response — Merit
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Examiner Comment

This candidate makes a careless mistake with part (a) (i) where he omits a 107 term and does not realise
that the speed he obtains is totally unrealistic. Nevertheless he proceeds accurately, using error carried
forward, with all of parts (b) and (¢). His descriptive answer for part (d) does not contain any idea that the
satellite is basically in a position of unstable equilibrium, so any deviation from its correct position would be
disastrous without position corrections.
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Example Candidate Response — Pass
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Examiner Comment

This candidate does get the initial speed correct but is unable to calculate the centripetal acceleration. This
is a fundamental lack of knowledge and is compounded in parts (b) and (¢) where additional mistakes are
made. The candidate makes a couple of good points in his answers to part (d).
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Question 2 Mark Scheme
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Examiner Comment

With this question the candidate only made a couple of errors. The candidate did not give the negative
velocities on the sketch graph in part (b) (ii) and did not have the courage of her convictions in the last line
of part (d). The candidate tried to follow the pattern of the gravitational potential energy and was therefore
forced to cross out a correct plus sign in the bottom total energy column.
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Example Candidate Response — Merit
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Examiner Comment

This candidate only had half of the bookwork correct in part (a) but did all of (b) correctly. Parts (e) (i) and

(c) (ii) were correct but he did not deduce the speed of the mass directly from the kinetic energy he had just
calculated. Mistakes in calculating the potential energy compounded the problems with the table in part (d).
He did not have the total energy constant throughout nor did he get the potential error carried forward mark

for the kinetic energy value he had calculated.
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Example Candidate Response — Pass
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Examiner Comment

This candidate’s bookwork was almost accurate in (a) but he gave a velocity-time graph for (b) (ii). Correct
work followed for (¢) (i) and (ii) but he was not able to use the radian measure of his calculator for (c) (iii).
The table was completed poorly with only the kinetic energy column gaining a mark.
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Question 3 Mark Scheme

Example Candidate Response — Distinction
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Examiner Comment

This question was poorly answered by many candidates. Even many of the Distinction candidates were
unable to define electric field as force per unit positive charge. Part (b) caused even greater problems;
few candidates were able to consider the work done on unit charge to move it unit distance against the
force provided by the field. Most of this candidate’'s marks came from part (¢), which was entirely correct.

Example Candidate Response — Merit
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Examiner Comment

This candidate scored the mark for part (a) but left (b) blank. F = BIL appeared in (c) (i) and a 10 T answer

was given. He gave the correct electrical potential in (c) (ii) and started correctly with the work done in

(c) (iii) but had a power of 10 error. Part (d) was mostly correct (2/3 marks) but there was doubt about the
position of the equipotential line and whether the direction of the arrow was a tangent to the curve or was

itself curved.

Example Candidate Response — Pass
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Examiner Comment

This candidate’s answer scored no marks in parts (a), (b) and (c). In part (d) his arrow was at right angles
to the field but he did have part of the equipotential line correct. Weaker candidates often struggle with the

concept of electric field.
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Question 4 Mark Scheme
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Example Candidate Response — Distinction

Examiner Comment

This question posed few problems for Distinction candidates. They were well able to deal with the bookwork
parts of the question though many saw the mean value symbol and incorrectly wrote “the root mean
square speed of the molecules” as did this candidate. This needed to be written carefully to get the mark.
The symbol is the mean value of the squares of the speeds of the molecules. This candidate worked well
through the question where there are many pitfalls for the unwary.
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Example Candidate Response — Merit

Examiner Comment

This candidate started well with her assumptions but lost a mark saying simply that m was “mass” but with
no indication that it was the mass of a molecule. In part (¢) the mistake of putting the temperature into
kelvin by subtracting 273 from the Celsius temperature was followed by having the mass of (a molecule?) as
1.8 x 10*%, resulting in no marks being given for (¢). Candidates should be aware of the physical significance
of the quantities they are using in calculations so they can avoid giving answers of clearly incorrect
magnitude.
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Example Candidate Response — Pass

Examiner Comment

This Pass candidate did not know what was meant by the assumptions of the kinetic theory; he got 1 mark
for knowing pand V.
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Examiner Comment

This Pass candidate did not know what was meant by the assumptions of the kinetic theory; he got 1 mark
for knowing pand V.
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Question 5 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

Distinction candidates had no problems with either the bookwork or the quantitative parts of this question.
This candidate answered all of parts (a) — (d) correctly and in part (e) only lost a mark by not giving some
extra detail such as typical penetration of alpha particles in comparison with beta particles or gamma rays.
In part (f) he made a minor mistake because he stated that the activity of the two isotopes is different.
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Examiner Comment

This candidate correctly answered parts (a) and (b) but in (¢) he made a careless mistake with the energy
equation. Once he obtained an impossible answer he switched the answer he had, from 3.3 x 1076 to

3.3 x 108, If candidates attach units to their numbers, when dealing with simple three term equations, they
will not make such mistakes. Here the correct answer was crossed out. In part (d) he used a time in days
and assumed it was in seconds. Error carried forward was very important for this candidate. Answers to

(e) and (f) added a few more marks but he did not emphasise the extra mass of the polonium-209 or that a

short half-life of the polonium-210 will result in output power falling appreciably during an expedition to outer
planets.

110 www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

Example Candidate Response — Pass
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Examiner Comment

This candidate struggled with this question. He had the nuclear equation correct but could not convert MeV
into joules so could not do part (e). In part (d) the candidate confused days and seconds so no marks were
given. His answer to (e) scored 1 mark but answer (f) was unclear. He did not say which isotope he was

writing about and he did not appreciate that the mass of the two isotopes will be different if the output
power is to be the same.
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Question 6 Mark Scheme

Example Candidate Response — Distinction
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Examiner Comment

This candidate produced a very good answer to this question. His only mistake was to use the incorrect
wavelength on the bottom of his expression in part (a). Good candidates can and do score full marks on
descriptive questions. They are able to find enough different comments to make. \Weaker candidates tend to

make too few responses and repeat themselves.

Example Candidate Response — Merit
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Examiner Comment

This candidate spoilt his answer by not using the wavelength difference in part (a). The fact that his answer
for the speed of recession was greater than the speed of light did not seem to worry him and he wrote it
down twice. His answer to part (b) showed that he did not know the Hubble law. From this point on, his
answer was good. He made three distinct points about the expanding Universe and correctly calculated the

age of the Universe in part (d).
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Example Candidate Response — Pass
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Examiner Comment

This candidate used the incorrect denominator in (a). After gaining 3 marks from a sensible answer to (e) he
was unable to relate the age of the Universe to the Hubble constant in (d).
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Question 7 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

This candidate completed a nearly flawless answer to the question. All of parts (a) — (d) gained full marks
and the layout of the integration was immaculate in (e) (i). The candidate correctly calculated the radius of
the disc in (e) (ii) but unfortunately used the numerical value of the radius as if it were the moment of inertia

when making his calculation in (e) (iii).
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Example Candidate Response — Merit
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Examiner Comment

This candidate started well and completed parts (a) to (d) with the loss of only 2 marks. Part (b) (ii) was
where he dropped marks. Most candidates knew that the speed of light in diamond is less than the

speed in air, so the ‘increase’ box needed ticking for light emerging from diamond into air. Few knew that
the wavelength increased but that the frequency is constant throughout. A particularly good part of this
candidate’s response was in part (d) where he accurately named the quantities involved. Expressions such
as rotational work, couple, angle, angular speed and mass x velocity x radius were common. The mark
scheme wanted “work = torque x angular displacement” and “angular momentum = moment of inertia

x angular velocity” The candidate did not attempt the integration and just used | = mFA? in part (b) (ii). He
forgot to take the square root of his value for R?. However he worked through part (b) (iii) correctly.
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Example Candidate Response — Pass
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Examiner Comment

This candidate dealt with the refraction part of the question well. This candidate did not realise that
frequency is unchanged on refraction. In part (d) angular speed was used twice, once in place of angular
displacement and once where angular velocity was required. Parts (e) (i) and (iii) were not attempted but
using a known equation for moment of inertial part (e) (ii) was answered correctly.
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Question 8 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

Distinction grade candidates were able to show their ability on this question by getting full marks from
answers to parts (a),(b) and (c). This candidate did just that. Several approaches were allowed for part (¢) (i),
either using the exponential equation or working with ratios for two equal time intervals. This candidate

lost a mark in not saying that the force per unit charge is the same at all points in (d) and also made a small

arithmetical error in (e) (iii).
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Example Candidate Response — Merit
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Examiner Comment

In contrast with the Distinction candidate, this candidate made mistakes with parts (a),(b) and (¢) but

went on to score full marks with part (e). In part (a) the numbers did not seem to add up and there was no
attempt to integrate in (b). Part (¢) (i) was not really attempted and (c) (ii) started with an incorrect reading
taken from the graph. This mistake is a common one; candidates would be advised to put extra numbers on
the axes of graphs before taking a reading from them. A transferred error, such as this, resulted in 1 of the 3
marks being lost. In part (d) there was not enough on the diagram to convince that the field was uniform.
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Example Candidate Response — Pass
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Examiner Comment

In (@) no minus sign was given for the charge on the electron, in (b) no attempt was made to answer and

in (c) (i) odd numbers were given without any connection being made between them. It often helps a
candidate’s thought processes to use words when starting a line of working rather than putting down a
series of numbers and symbols. Part (c) (ii) was done correctly. Part (d) included the statement that ‘field
flowed'. Poor technique in (e) (i) resulted in powers of 10 being omitted and the omission of the cube of the
radius. No answer to (e) (ii) could be given but he was able to gain a mark for (e) (iii) using the information
supplied in the earlier part.
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Question 9 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

This Distinction candidate tackled the question very well and only lost a few marks on part (f) (ii). His
working throughout was clear and accurate and he knew how to handle electromagnetic induction.

Example Candidate Response — Merit
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Examiner Comment

This candidate produced an answer with many bits correct but much that was below par as well. Part (c)
was answered correctly. It was accepted that an approach from just using one point on the graph was valid,
if not desirable. Part (d) (ii) was correct throughout. The candidate correctly used his calculator set in radians
and his rounded answer for the period from (a) (ii). Part (e) was answered correctly but rate of change of
flux was not understood. He gained marks by writing about changes in magnetic flux causing an e.m.f. in

part (f).

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

Example Candidate Response — Pass
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Examiner Comment

After calculating the period correctly this candidate could not answer (b). He found g using one value from
the graph in part (c) but could not differentiate the cosine equation or substitute in it in part (d). Part (e) was

answered correctly and was given 2 marks.
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Question 10 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

This candidate’s answer showed good understanding throughout. In part (a) he stated all that was needed
about de Broglie’s model but lost a mark by stating that diffraction only occurs when the slit width is close
to the wavelength. Part (b) was answered correctly and a good use of uncertainty was made in (¢). Part (d)
was almost completely correct with good sketch diagrams indicating the uncertainties in (iii).
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Example Candidate Response — Merit
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Examiner Comment

This candidate’s answer started well with a full mark answer to (a) (i), but in answering (a) (ii) he mentioned
diffraction but then stated that the slit needed to be smaller than the amplitude of the wave. He wrote about
counting electrons in (b) but did not mention their discrete property. Answers to (¢) had some credit but
were not helped by the statement that ‘their position changes by h/2=’. No mention was made of the fact
that Ay is the uncertainty in position and Ap is the uncertainty in momentum, which the question implied
needed to be stated. In (d) (i) the change in momentum was credited but there was no mention of this
being a random process and so could result in deflection being either positive or negative. Part (d) (ii) was
omitted and in (d) (iii) two vector diagrams were sketched but unfortunately Ap was simply labelled p and
did not have the same value on both diagrams.
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Example Candidate Response — Pass
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Examiner Comment

The answer from this candidate contained too many generalisations and too few concrete facts. For example
‘an electron behaves as a wave in some aspects of its path’ does not give much more than question (a) (i)
itself. This candidate did not mention the fact that Ay is the uncertainty in position and Ap is the uncertainty
in momentum. The candidate had little appreciation of the A terms and did not treat them as uncertainties.
He states that Ay is the position of the electron in the slit. In (d) (iii) the candidate states that if the
electrons have greater momentum they are less likely to be affected by the slit..., but no vector diagram is
given.

Question 11 Mark Scheme
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Example Candidate Response — Distinction
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Examiner Comment

This was a very good answer from a Distinction candidate. His answer to part (a) went well beyond what
was necessary for full marks and his mathematical work in part (b) was flawless. Full marks were given for
parts (¢) and (d) (i). In part (d) (ii) he used the speed of the satellite rather than the speed of light for his
calculation so his answer to part (d) (iii) was meaningless. A well constructed argument was given in his
answer to part (e) but he might have added to his statement that "..time is independent of motion... and

gravity.
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Examiner Comment

This candidate’s answer starts with part (a) where he gives a good account. Part (b) has the numerical work
done correctly and part (e) has only a minor omission. Part (d) is poor. The time used was 10 minutes rather
than 26 ns resulting in an incorrect answer for (d) (ii) and therefore difficulties in answering part (d) (iii). His
answer for part (e) made no mention of general relativity and the ideas expressed were repetitious but well

worth the 3 marks gained here.
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Examiner Comment

This candidate started well with full marks for the bookwork in part (a). In part (b) he got lost with the
equation and with use of his calculator so gained no marks. Part (¢) also gained no marks because he did
not say more than ‘the distance will be wrong'. Part (d) was not really attempted and part (e) consisted of
stating that Newton believed that time was constant but Einstein believed that there was no such thing as
absolute time. The concepts are difficult for weaker candidates but, from an examiner’s viewpoint questions
such as this do allow a wide range of marks and do discriminate well.
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www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu




Cambridge Pre-U Example Candidate Responses

www.cie.org.uk/cambridgepreu



Cambridge Pre-U Example Candidate Responses

Examiner Comment

This was a very good answer from this Distinction candidate. Part (a) was answered in terms of entropy and
part (b) showed that there was a good understanding of the fundamental laws of physics. The only weak
point resulted from stating Newton's second law as just F = ma. Parts (¢) and (d) both gained full marks but
part (e) was answered quite briefly.
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Examiner Comment

This candidate started well but then stated Newton's first law of motion as “action and reaction are equal
and opposite’ the first law of thermodynamics as “energy cannot be created or destroyed” and Newton's
second law as F = ma. These incorrect or partial statements limited his overall mark on part (b). In part (c)
he only stated that entropy is a way of determining probabilities of random events but scored both marks
for (¢) (ii). In part (d) he could only refer to a system where entropy was increasing and in part (e) he only
stated that at the Big Bang the Universe has a small area (sic) but high temperature.
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