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6 Calculation specific guidance

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show
your working’.

For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers when rounded
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.

For answers given in standard form, (e.g. a x 10") in which the convention of restricting the value of the coefficient (a) to a value between 1
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.

Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is not awarded.
Exceptions to this general principle will be noted in the mark scheme.

7 Guidance for chemical equations

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.
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Abbreviations

/ Alternative and acceptable answers for the same marking point.

() Bracketed content indicates words which do not need to be explicitly seen to gain credit but which indicate the context for an answer. The
context does not need to be seen but if a context is given that is incorrect then the mark should not be awarded.

Underlined content must be present in answer to award the mark. This means either the exact word or another word that has the same
technical meaning.

Mark categories

B marks | These are independent marks, which do not depend on other marks. For a B mark to be awarded, the point to which it refers must be
seen specifically in the candidate’s answer.

M marks | These are method marks upon which A marks later depend. For an M mark to be awarded, the point to which it refers must be seen
specifically in the candidate’s answer. If a candidate is not awarded an M mark, then the later A mark cannot be awarded either.

C marks | These are compensatory marks which can be awarded even if the points to which they refer are not written down by the candidate,
providing subsequent working gives evidence that they must have known them. For example, if an equation carries a C mark and the
candidate does not write down the actual equation but does correct working which shows the candidate knew the equation, then the C
mark is awarded.

If a correct answer is given to a numerical question, all of the preceding C marks are awarded automatically. Itis only necessary to
consider each of the C marks in turn when the numerical answer is not correct.

A marks | These are answer marks. They may depend on an M mark or allow a C mark to be awarded by implication.
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Annotations

v Indicates the point at which a mark has been awarded.

X Indicates an incorrect answer or a point at which a decision is made not to award a mark.

XP Indicates a physically incorrect equation (‘incorrect physics’). No credit is given for substitution, or subsequent arithmetic, in a physically
incorrect equation.

ECF Indicates ‘error carried forward’. Answers to later numerical questions can always be awarded up to full credit provided they are
consistent with earlier incorrect answers. Within a section of a numerical question, ECF can be given after AE, TE and POT errors, but
not after XP.

AE Indicates an arithmetic error. Do not allow the mark where the error occurs. Then follow through the working/calculation giving full
subsequent ECF if there are no further errors.

POT Indicates a power of ten error. Do not allow the mark where the error occurs. Then follow through the working/calculation giving full
subsequent ECF if there are no further errors.

TE Indicates incorrect transcription of the correct data from the question, a graph, data sheet or a previous answer. For example, the value
of 1.6 x 10-'° has been written down as 6.1 x 10~ or 1.6 x 10°.

Do not allow the mark where the error occurs. Then follow through the working/calculation giving full subsequent ECF if there are no
further errors.

SF Indicates that the correct answer is seen in the working but the final answer is incorrect as it is expressed to too few significant figures.

BOD | Indicates that a mark is awarded where the candidate provides an answer that is not totally satisfactory, but the examiner feels that
sufficient work has been done (‘benefit of doubt’).

CON | Indicates that a response is contradictory.

| Indicates parts of a response that have been seen but disregarded as irrelevant.

Mo Indicates where an A category mark has not been awarded due to the M category mark upon which it depends not having previously
been awarded.
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A Indicates where more is needed for a mark to be awarded (what is written is not wrong, but not enough). May also be used to annotate
a response space that has been left completely blank.
SEEN | Indicates that a page has been seen.
Question Answer Marks
1(a) force acting between two masses B1
g)rrce on mass due to another mass
?orrce on mass in a gravitational field
1(b) arc length = r@ A1
d=15%x10"%x12%x10%=1.8x10"”?m
1(c)(i) w=2n/T c1
= 2n/(44.2 x 365 x 24 x 3600) A1
=45x%x10°%rad s’
1(c)(ii) | gravitational forces are equal C1
gerzntripetal force about P is the same
Mixa? = Mo(d — x)a? so M1/ Mz = (d — x)/ x A1
1(c)(iii) | x=0.4d c1
6.67 x 107" x M1 = (1.0 - 0.4) x (1.8 x 10"2)3 x (4.5 x 1079)? c1
M;=1.1x10%kg A1
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Question Answer Marks
2(a) total potential energy and kinetic energy (of molecules/atoms) M1
reference to random motion of molecules/atoms A1
2(b) (in ideal gas,) no intermolecular forces B1
no potential energy (so change in kinetic energy is change in internal energy) B1
2(c) (random) potential energy of molecules does not change M1
(random) kinetic energy of molecules does not change M1
so internal energy does not change A1
or
decrease in total potential energy = gain in total kinetic energy (M1)
no external energy supplied (M1)
so internal energy does not change (A1)
or
no compression (of ball) so no work done on the ball (M1)
no resistive forces so no heating of the ball (M1)
so internal energy does not change (A1)
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Question Answer Marks
2(c) or
no change of state so potential energy (of molecules) unchanged (M1)
no temperature rise so kinetic energy (of molecules) unchanged (M1)
so internal energy does not change (A1)
Question Answer Marks
3(a)(i) amplitude = 4.9cm A1
3(a)(ii) | frequency =2700/60 A1
=45Hz
3(a)(iii) | vo =xow and w=2nf c1
Vo=4.9x102x2nx45 A1
=14 ms!

3(a)(iv) = o (X0 — x?)" C1

=21 x 45 x [(4.9 x 1072)? — (2.6 x 1072)3]”
=12ms™ A1
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Question Answer Marks
3(b) F=ma C1
and
ao = Vo Or & = Xo@’
F =0.64 x 13.9 x 2n x 45 or 0.64 x 4.9 x (21 x 45)? c1
=2500N A1
Question Answer Marks
4(a)(i) product of density and speed M1
speed of ultrasound in medium A1
4(a)(ii) | the greater the difference between Z; and Z;, the closer the ratio is to 1 B1
i?rdifference between Z and Z; large, ratio is close to 1
the closer together Z1 and Z», the closer the ratio is to 0 B1
i?rdifference between Z; and Z> small, ratio close to 0
4(b)(i) loss of intensity/amplitude/power (of the wave) B1
4(b)(ii) | I=Ioe™ c1
035 = e—0.046/1 A1
u=23m"
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Question Answer Marks
5(a) similarity: both are radial B1
t?cgth have inverse square (variations)
difference: direction is always/only towards the mass B1
girrection can be towards or away from charge
5(b) field strength = Q/4nax? c1
E=Q/36naR? A1
5(c)(i) fields (due to each sphere) are in same direction B1
5(c)(ii) | charges on spheres attract/affect each other B1
gr:arge distribution on each sphere distorted by the other sphere
gt:arges on the surface of the spheres move
spheres are not point charges (at their centres) B1
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Question Answer Marks
6(a)(i) greater information carrying capacity B1
6(a)(ii) | power/energy is radiated B1
signal picked up by adjacent fibre/wire B1
6(b) ratio/dB = 101g(P2/ P1) C1
13=10Ig [P/(1.0 x 10®)] and so P = 20 mW A1
6(c) 45x0.18=101g(20/P) C1
P=3.1mW A1
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Question Answer Marks
7(a) output signal proportional to input signal B1
output signal has same sign/polarity as input signal B1
7(b)(i) | gain = Vour/ Vin A1

=2.6/0.084

=31

7(b)(i) [31=1+(15x10%/R C1
R =500Q A1
7(c)(i) e.g. cathode-ray oscilloscope/CRO B1
7(c)(ii) | gainis reduced B1
(so) Vour is smaller B1

© UCLES 2020 Page 14 of 19



9702/43 Cambridge International AS & A Level — Mark Scheme May/June 2020
PUBLISHED
Question Answer Marks
8(a) magnetic field normal to current B1
newton per ampere B1
newton per metre B1
8(b)(i) current in wire QL gives rise to a force B1
\(/)vTre QL is perpendicular to the magnetic field
force on wire QL is vertical B1
force does not act through the pivot B1
8(b)(ii) | forces act through the same line B1
grces are horizontal
forces are equal (in magnitude) and opposite (in direction) B1
8(c)(i) change = mg x (A)L C1
=1.3%x10%%x9.81%x2.6x102=3.3x10°Nm™’ A1
8(c)(ii) | change = Bx (A)I x L x x C1
3.3x10%=Bx1.2x0.85x102x5.6 x1072 C1
B=0.058T A1
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Question Answer Marks
9(a)i) |em.f =(A)BxAN/t C1
=45x 103 x 1 x (1.8 x 102)2x 350/0.20 = 0.080 V A1
9(a)(ii) | 0to 0.2s: straight horizontal line at 0.080 V or —0.080 V B1
0.2sto0 0.4 s: zero B1
0.4 s to 0.8 s: straight horizontal line at 0.040V or —0.040V B1
opposite polarity to 0 to 0.2 s line B1
9(b) either disc cuts flux lines (of the magnet) B1
E\rere is a changing flux in the disc
(by Faraday’s law) e.m.f. is induced in the disc B1
e.m.f. causes (eddy) currents in the disc B1
current in the magnetic field (of the magnet) causes force on disc B1
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Question Answer Marks

10(a) e photon gives energy to electron (in an inner shell) or electron (in an inner shell) absorbs a photon B4
e electron moves (from lower) to higher energy level
e energy (of photon) is equal to difference in energy levels
e electron de-excites giving off photon (of same energy)
e photons emitted in all directions
Any four points, 1 mark each

10(b) (in light) photons gives energy to electrons in VB B1
or
(in light) electrons in VB absorb photons
electron crosses FB/jumps to CB B1
(positive) holes left/created in VB B1
low intensity: few electrons in CB/most electrons in VB B1
or
high intensity: more photons so more electrons in CB
or
electron-hole pairs are charge carriers
more charge carriers results in lower resistance B1
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Question Answer Marks
11(a)(i) | E = mc? c1
=9.11 x 1073 x (3.0 x 108)? A1
=8.2x1074J
11(a)(ii) |p=h/1 and E=hcl A C1
or
E=pc
p =(8.2x107"4)/(3.0 x 108) A1
=27x10%2Ns
11(b) total momentum (before and after interaction) is zero B1
?nromentum must be conserved (in the interaction)
;romentum of the photons must be equal and opposite
(photons emitted in) opposite directions B1
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Question Answer Marks
12(a)(i) | time at which a nucleus will decay cannot be predicted B1

g;nstant probability of decay of a nucleus
12(a)(ii) | decay (of a nucleus) not affected by environmental factors B1
12(b) A=A and 1=In2/t, c1
=3.6x10°xexp [-(2x1In2)/1.4] c1

or

A = Ay x 0.5V (C1)
=3.6x10°x0.5Nwhere N=2/1.4 (c1)
A =13x10°Bq A1
12(c)(i) | smooth curve, starting at (0, 3.6 x 10%) and passing through (1.4, 1.8 x 10%) and (2.0, 1.3 x 10°) B1
12(c)(ii) | (activity of sample is greater than activity of X so) there must be an additional source of activity C1
the decay product (of isotope X) is radioactive A1
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