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Cambridge International A & AS Level Physics 9702 Standards Booklet

2

Introduction

This standards booklet, for International AS/A Level Physics, draws on typical responses given in question 
papers from the November 2008 session. Examples are given for a selection of questions from each of the 
four written papers:

Paper 2 AS Theory
Paper 31 Advanced Practical Skills
Paper 4 A2 Theory
Paper 5 Planning, Analysis and Evaluation

For each paper, sample responses are given for a number of questions. In each case, responses are shown 
from each of three candidates:

Candidate A
This candidate is typical of a student who receives an eventual grade A in the overall International A Level 
Physics qualification. Although some responses show occasional slips, the standard of knowledge and 
application of this knowledge is at a high standard.

Candidate B
Responses from this candidate, although also very good, fall just short of the standard expected from a 
grade A student. A consistent understanding of the core knowledge is demonstrated, but the candidate 
struggles with some of the finer understanding of the implications of the physics that has been learnt.

Candidate E
Responses from this candidate demonstrate only just sufficient knowledge to gain an eventual pass mark. 
The student has clearly gained some understanding and skill from their A Level course, but continues to 
struggle with some of the basic concepts that have been taught.

In each case, candidates’ responses are accompanied with an examiner’s commentary, explaining where 
answers fall short of the standard expected, and giving suggestions for how students’ answers could be 
improved.

The responses shown are genuine answers given by candidates, though in some cases these come from an 
amalgam of different scripts. The answers have been rewritten, to protect anonymity. 

It may be helpful to read this standards booklet in conjunction with the November 2008 mark schemes and 
Principal Examiner’s Report to Teachers—both of which are available from CIE’s Teacher Support Site, at 
http://teachers.cie.org.uk/.
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Paper 2  AS Theory

Question 2

General comments 
Candidate A
The candidate demonstrates a clear understanding the equations required for a solution of the numerical 
parts of the question, ignoring a minor slip in the number of significant figures quoted in the answer to (a)(ii). 
It is recognised that good candidates can make the odd slip due to exam pressure. The candidate then gives 
correct answers to two out of three of the points required for the comment section (b).

Candidate B
The candidate shows partial understanding of the equations required to solve the numerical parts, but at 
not quite the same level as the grade A candidate. This candidate correctly identifies the idea of thinking 
distance.

Candidate E
The candidate uses the correct equation in (a)(i) but, as with many grade E answers, attempts to use the 
same equation in (a)(ii). For (b), many grade E answers did not draw correct conclusions from the answers 
to the numerical parts, or the candidates never attempted this section.
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Paper 2  AS Theory

Specific comments

Candidate A

Full marks for a correct answer to an allowed number of significant figures.

Candidate B

Full marks for a correct answer to 3 significant figures.

Candidate E

One mark for this section. The candidate uses the correct equation but makes a substitution error, entering 
the wrong distance and so loses the final mark. This wrong value would be carried forward to (b) and, 
provided the candidate made consistent comments, full marks would be awarded.
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Paper 2  AS Theory

Candidate A

Full marks for a correct answer, ignoring one minor error in the significant figure calculation.

In general, candidates are allowed to quote answers to plus or minus one significant figure than required 
by the numbers used. The only occasion when this is not the case would be when a question asks for an 
answer to a specified number of significant figures.

In this paper, the candidate uses three significant figure values in the calculation 29.3/14.6 which, using 
the above rule, would allow the candidate to give answers of 2.006 s, 2.01 s and 2.0 s for full marks. The 
candidate, however, gives an answer of 2.00 s. 

Candidate B

The candidate thinks the car is decelerating in this section, wrong physics, no marks awarded.

Candidate E

The candidate thinks the car is decelerating in this section, wrong physics, no marks awarded.
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Paper 2  AS Theory

Candidate A

The candidate correctly calculates that 60 km/hr = 16.7 m/s. The second mark then requires the candidate 
to state that this speed is lower than the speed limit; however, the candidate makes use of the words 
maintained the speed limit and has been given the benefit of doubt as compared with exceeding the speed 
limit and has been awarded the mark.

The question asks the candidates to use the two answers in (a) and so the final mark was to realise that the 
answer to (a)(ii) was the reaction time and that 2 s was a very slow reaction time. The candidate misses this 
point and so no mark is awarded.  This was a very common error when students answered this question.

Candidate B

In this section the candidate is only awarded the mark for a large thinking distance equivalent to a slow 
reaction time. The error in (a)(ii) is carried forward and the conclusion is still consistent with the incorrect 
answer in (a)(ii).

Candidate E

The candidate thinks the car is travelling at 60 km/hr but includes no physics to link this back to (a)(i). The 
candidate also failed to introduce the idea of reaction time which, if correctly referenced back to the wrong 
answer in (a)(ii), would gain the mark.

mob: +92 323 509 4443, email: megalecture@gmail.com

www.youtube.com/megalecture

Page 8 of 100



7
Cambridge International A & AS Level Physics 9702 Standards Booklet.

Paper 2  AS Theory

Question 5

General comments
Candidate A
In answering this question, the candidate shows a clear understanding of the interaction between the air 
molecules and the smoke particles.

Candidate B
The candidate is able to display a good understanding of the physics required to answer the first two parts of 
the question, but is unable to apply this knowledge to generate an answer to the unfamiliar situation in (c).

Candidate E
The candidate has a rather vague idea about the random motion of particles, but is unable to see the link 
between the movement of the smoke particles and the random motion of air molecules.
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Paper 2  AS Theory

Specific comments

Candidate A

Full marks obtained as the candidate states that Brownian Motion is the random motion of smoke particles.

Candidate B

Full marks gained for the random motion of particles in air. The mark scheme was looking for smoke particles 
but benefit of the doubt has been given by reference to the next section where the idea is that the smoke 
molecules are moving randomly. The word molecules is ignored.

Candidate E

One mark gained in this section for random movement but then the candidate associates this with the 
motion of the invisible air molecules not the smoke particles.
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Paper 2  AS Theory

Candidate A

The candidate loses the first mark as there is no indication why the smoke particles move: there is no 
mention that the collision rates on the smoke particles are unequal/unbalanced. However, the second mark 
is awarded for the statement that the motion of the striking air molecules is random.  These are B marks so 
the two answers are not linked and can be awarded separately. 

Candidate B

Mark awarded for the link between kinetic theory and the random motion of gas molecules. The candidate 
does not gain the additional mark in this section as there is no explanation of how this leads to the 
movement of the smoke particles. Compare this with the A grade candidate.

Candidate E

No marks gained in this section as the candidate needs to explain why the smoke particles move: 
unbalanced forces or unequal collision rates. Compare with the grade A and B candidates.
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Paper 2  AS Theory

Candidate A

Full marks are again awarded for the two statements that the soot is hit by air molecules in all directions so 
the resultant force is zero and so the particles do not move. Just a statement that the resultant force is zero 
would not be sufficient for the first mark as the statement needs justifying.

Candidate B

No marks awarded for this section because, although the candidate talks about large particles (given in the 
question), there is no explanation as to why this is important in averaging out forces on the smoke particles 
to zero.

Candidate E

No marks for this section. Again the candidate talks about large particles – see the grade B candidate. The 
candidate then makes two incorrect statements showing a very poor understanding of the physics involved 
in Brownian Motion. 
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Paper 2  AS Theory

Question 6

General comments
Candidate A
The candidate in answering this question shows a very clear understanding of the physics involved in the 
two experiments required. There are two minor omissions which prevent the answer gaining full marks.

Candidate B
The candidate shows a good understanding of the basic physics of diffraction in answers to the first two 
parts of the question but is unable to extend this to the diffraction of longitudinal waves.

Candidate E
The candidate has a basic understanding of diffraction and the diagram in (b) gives further confirmation of 
this fact. However, the candidate has only a vague idea of the experimental set-up to be used.

Specific comments

Candidate A

Full marks for this section as the candidate states that diffraction occurs when a wave incident on an 
obstacle bends.

Candidate B

Full marks for this section: the answer contains all the points as indicated in the grade A candidate’s answer.

Candidate E

Full marks for this section – see grade A and B candidates.
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Paper 2  AS Theory

Candidate A

Three marks for this section. The candidate was awarded the first mark having been given the benefit of doubt 
that the diagram indicates a coherent source. The examiner would have preferred a slit after the source.  The 
next two marks are awarded: one for the detector, screen, and one for what is observed, dark and bright fringes.

Candidate B

This candidate uses a ripple tank as the demonstration of diffraction, a valid experimental method. This was 
the most common answer from candidates to this part of the question. One mark for the source, dipper 
moving up and down, one mark for the detector, light source and plane paper. The candidate, however, loses 
a mark because there is nothing to indicate what is observed. The curves drawn on the diagram are not 
sufficient without some explanation.
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Paper 2  AS Theory

Candidate E

This candidate has a diagram of the correct experiment required, but the labels and the description miss 
all the important detail.  What is the nature of the source, how is the information detected and what is 
observed? A few correct labels on the diagram would gain at least the last two marks as obtained by the 
grade B candidate with a very similar diagram.
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Paper 2  AS Theory

Candidate A

One mark out of three for this section, loudspeaker plus slit.  However, the diagram does not label the 
detector as a microphone, which is not clear enough from the diagram. The statement the CRO records 
pulses of waves with varying intensities is not enough to explain what is observed. A suitable answer would 
require the candidate to state something on the lines of the CRO displays a wave with an amplitude which 
varies as the microphone is moved.  

Candidate B

No marks for this section.  There is no diagram and a dipper moving horizontally would not generate 
longitudinal waves, unlike the answer from the grade A candidate who was able to extend the physics to a 
correct longitudinal experiment.

Candidate E

No marks for this section as there is no attempt to provide an experimental set-up. The candidate does know the 
motion of the particles in longitudinal waves but there are no marks in the scheme for this information.
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Paper 2  AS Theory

Question 7

General comments
Candidate A
The candidate makes only two minor slips in answering this question and clearly understands the application 
of Ohm’s law to the two circuits used.

Candidate B
This candidate has a clear understanding of the application of Ohm’s law to the question but makes a simple 
error in the thermistor part of the question, which was a pity as the candidate clearly understands the 
physics involved.

Candidate E
There is little to indicate that the candidate knows how to apply Ohm’s law to this question, but the attempt 
by this candidate has some merit: the majority of poor candidates did not attempt the question at all and 
scored zero marks.
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Paper 2  AS Theory

Specific comments

Candidate A

Full marks for this section, one for Ohm’s Law, the line that V = I1P and one mark for the current in the 
circuit, I1=E/(P + Q). Benefit of doubt given to the loss of the subscript used for the current in the diagram 
but it is clear from the text how the candidate arrives at the answer given in the script. The marks are 
awarded for the method the candidate uses to arrive at the answer.
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Paper 2  AS Theory

Candidate B

Full marks for this section with this candidate giving a much clearer solution than the grade A candidate.

Candidate E

The candidate starts with the answer and writes it down incorrectly on the first line. No marks are awarded 
because it is difficult to see what the candidate is trying to prove.
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Paper 2  AS Theory

Candidate A

Three marks for this section with the first awarded when the candidate states that the resistance of the 
thermistor decreases as the temperature increases. The next mark is for stating that the total resistance 
of the parallel combination of the thermistor and 5000 Ω resistor decreases, hence increasing the voltage 
across the 2000 Ω resistor. The candidate answers these last two points using a valid alternative method by 
considering the total circuit resistance and the total current in the circuit.
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Paper 2  AS Theory

Candidate B

The candidate gains the first mark for the change in resistance of the thermistor. The next two marks are lost 
as the candidate thinks that this leads to a decrease in the current in the circuit. A unfortunate slip, due to 
pressure in the examination?

Candidate E

The candidate gains one mark for realising the resistance in the circuit decreases as the temperature 
increases, but states at one point that the current in the circuit increases because the potential difference 
across the circuit increases – and so clearly does not understand the concept of e.m.f.
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Paper 2  AS Theory

Candidate A

There are two valid methods of approaching this calculation. The first method is to calculate the total current 
in the circuit using the voltmeter reading and then calculate how the current is split between the two parallel 
components. The candidate uses this method and correctly calculates the current in the circuit, 1.8 mA and 
the current in the 5000 Ω resistor, 0.48 mA. The candidate then makes an unfortunate substitution error in the 
final calculation carrying forward 2.24 as the subtraction of 6 – 3.4 for the voltage across the 5000 Ω resistor 
and so loses the final answer mark. The other method is to calculate the total resistance of the parallel 
combination, 1.33 kΩ, and then use the equation for the resistance of a parallel combination to calculate the 
resistance across the thermistor.
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Paper 2  AS Theory

Candidate B

Full marks gained in this section with a very clear solution and an answer correctly given to two decimal 
places.

Candidate E

No marks gained. Again the candidate does not understand circuit theory as demonstrated by the addition of 
the 5000 Ω and 2000 Ω resistances in the second line of the calculation.
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Paper 31  Advanced Practical Skills

Question 1
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Paper 31  Advanced Practical Skills

General comments
Candidate A achieves a very high mark as a result of setting out the table mindful of units, consistency 
of raw readings, range of readings taken and also aware of the number of significant figures needed in 
calculated quantities. The graph is also set out to a high standard with points plotted correctly and read off 
accurately in order to calculate the gradient and consequently to work out p and q successfully. The highest 
standard is achieved despite the poor quality of some of the results perhaps owing to exam pressure. 

Candidate B achieves a high mark owing to their ability to set out the table clearly, taking account of 
consistency and repeats over a suitable range of raw readings. They can achieve a higher grade by paying close 
attention to all column headings having appropriate units and significant figures in calculated quantities being 
consistent with the raw readings. The graph plots and line of best fit are drawn to a high standard, but to achieve 
a higher standard the candidate can check the labelling of axes and use a larger triangle to work out the gradient.

Candidate E is able to take raw readings, repeating them over a suitable range, and is able to set out a 
graph to determine the y-intercept successfully. To achieve a higher standard, the candidate can ensure 
that all column headings have an appropriate unit, raw readings are taken to the same consistency, draw a 
thinner line of best fit on the graph and use a larger triangle in determining the gradient.
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Paper 31  Advanced Practical Skills

Specific comments

Candidate A

This candidate presents their results in an exemplary way. There are six sets of raw lengths (over a suitable 
range) and repeated time readings. Column headings are written correctly throughout including the difficult 
column heading of 1/√l / m–1/2.

The number of decimal places in the time readings is consistent for each raw value of time. Each quantity of 
1/t and 1/√l is calculated correctly. What makes this table of a high standard is that the candidate recognises 
the need to keep the number of significant figures in each of the calculated 1/t quantity the same as that in 
the raw values of time t1 and t2 from which 1/t has been derived. Notice t1 = 7.9, t2 = 7.7, 1/t = 0.13, whilst 
t1 = 10.6, t2 = 10.7, 1/t = 0.0935. Since t1 and t2 are read to three significant figures then 1/t is calculated and 
written to the same number of significant figures (0.09346 would also have been acceptable as one more 
significant figure in the calculated quantity compared with the raw data is acceptable). This candidate has 
achieved the highest grade because there is a consistency across each row despite the fact that the number 
of significant figures in the calculated of 1/t varies down the column. There is a common misconception 
that the number of significant figures in the calculated quantity has to be consistent throughout the column 
when in actual fact the number of significant figures in the calculated quantity has to relate back to the raw 
data.
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Paper 31  Advanced Practical Skills

Candidate B

This candidate gains marks for setting out the table with a suitable range of raw readings of length and 
repeated readings of time all written to the same number of decimal places. Where this candidate loses out 
from gaining the highest grade is the failure to recognise the correct unit for the column heading of 1/t and 
1/√l as well as not writing the calculated quantity 1/t to the same number of significant figures as the raw 
readings of t1 and t2. In particular look at the sixth row where t1 = 32.38, t2 = 32.47, t3 = 32.30 and 1/t = 0.03 
is written to one significant figure when four or five would be acceptable (i.e. 1/t = 0.03088 or 0.030880).

Candidate E

This candidate gains a mark for taking and recording six sets of results for length over a suitable range and 
repeated values of time. The candidate’s response fails to gain credit for the consistency mark in the time 
readings (see last value in t2 column (36.6) whereas all the other values are to 2 decimal places). Also the 
candidate fails to recognize the correct unit of 1/√l . The number of significant figures in the calculated 
quantity does not follow on from the number of significant figures in the raw values of t1 and t2 (see 
t1 = 19.53, t2 = 19.58, 1/t = 0.05 when 1/t should be written as 0.5114 or 0.51138). The value of 1/√l = 1.2 
calculated from l = 0.60 m is recorded incorrectly owing to a rounding error (1/√l = 1.29 or 1.3). This is a 
common error.
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Paper 31  Advanced Practical Skills

Candidate A

This candidate sets out the graph with correctly labelled and numbered axes even though the origin is false. The 
plots were plotted to within the nearest half a small square and the line of best fit drawn appropriately. One of 
the plots (1.69, 0.200) was far away from the line of best fit and so this candidate fails to gain the quality mark.
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Paper 31  Advanced Practical Skills

Candidate B

The candidate sets out a graph with axes labelled appropriately, plots plotted to within half a small square 
and the line of best fit drawn appropriately. However the candidate fails to achieve the highest grade owing 
to missing out 1.70 along the y-axis leading to a scale error.
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Paper 31  Advanced Practical Skills

Candidate E

The axes drawn are labelled and numbered appropriately. One plot (1.8, 0.303) was incorrectly plotted which 
is a common error as the 0.003 part of 0.303 was ignored and on the graph grid this amounts to one small 
square further up the scale. The line also failed to gain credit as it is drawn too thick. Use of a sharpened 
pencil will ensure the candidate gains credit.
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Paper 31  Advanced Practical Skills

Candidate A

The read-offs and the calculation for determining the gradient are carried out correctly. The y-intercept can 
not be read from the graph directly so the candidate recognises the need to substitute correctly into 
y = mx + c. Common errors are that candidates will either read off the y-axis incorrectly when there is a 
false origin or rearrange y = mx + c incorrectly (y/mx = c  instead of y – mx = c), or failing to read off plots 
correctly to within half a small square.

Candidate B

The candidate reads off values for the gradient calculation correctly. However, the read-offs are from a 
triangle whose hypotenuse is less than half the length of the line drawn. This is a common error and fails to 
gain credit.
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Paper 31  Advanced Practical Skills

Candidate E

The candidate worked out the y-intercept correctly. However, the triangle used for working out the gradient 
was too small, failing to gain credit. A triangle drawn with a hypotenuse either equal to half of the line or 
greater will ensure that the candidate gains credit. 
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Paper 31  Advanced Practical Skills

Candidate A

This candidate recognises that p = gradient and –p/q = intercept and rearranges to give an appropriate value 
for p and q. A common error in this particular part of the question is that candidates forget the negative sign.  
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Paper 31  Advanced Practical Skills

Candidate B

The candidate gains marks for recognizing p = m and –p/q = intercept and rearranges to get suitable values 
for p and q.

mob: +92 323 509 4443, email: megalecture@gmail.com

www.youtube.com/megalecture

Page 34 of 100



33
Cambridge International A & AS Level Physics 9702 Standards Booklet.

Paper 31  Advanced Practical Skills

Candidate E

The candidate recognises that p = gradient and –p/q = intercept and gains some credit. However, p was 
out of range to gain full credit. The values are out of range not owing to the size of the triangle used to 
determine the gradient (the read-offs were given correctly), but instead to the poor quality of results judged 
by looking at the scatter of the points about the line of best fit. This wide scatter is attributable to the number 
of significant figures taken for 1/t and 1/√l in the table. The error in the table early on often leads to marks 
lost at the graphical and analysis stage, and is a common error.
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Question 2

General comments
Candidate A achieves a very high standard by recording all results mindful of the need to repeat their results 
and write them to an appropriate degree of accuracy. They are able to calculate the percentage uncertainty 
successfully, estimate the length of wire in a single turn, the resistance, the resistance per meter and a 
proportionality constant in order to verify the relationship between the resistance and the number of turns. 
The high standard is achieved despite the fact that not all the limitations and solutions relate directly to the 
experiment.

Candidate B achieved a high standard in taking down all the results and successfully calculating appropriate 
values of percentage uncertainty, length of wire in a single turn, resistance, resistance per meter and 
a proportionality constant. To gain a higher standard the candidate can repeat their raw readings of the 
diameter and make their limitations and solutions more specific to improving the experiment in question as 
opposed to changing the experiment.

Candidate E was competent in taking down the electrical results and working out the resistance and the 
resistance per meter. To achieve a higher grade, this candidate can measure the raw reading of the diameter 
of the tube to the appropriate number of decimal places, repeat their raw readings of the diameter, set 
up the circuit the right way round, work out a proportionality constant to verify a relationship between the 
resistance and the number of turns, and describe clearly the limitations and improvements specific to this 
experiment. 
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Specific comments
Candidate A

This high grade candidate understands the need to repeat their raw readings of the diameter and measures 
to the nearest mm. They are able to estimate the length of a single turn using 2πr in their calculation.
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This candidate measures and records n, V and I to good effect and uses these results to calculate R and 
m successfully. This candidate is able to go on to achieve a high standard by explaining whether there is a 
relationship between R and n by working out a proportionality constant first.
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Candidate B
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This candidate achieves a high grade for taking results, calculating percentage uncertainty, circumference, R, 
m and confirming a relationship between R and n using a proportionality constant. However, this candidate 
fails to repeat their raw results of diameter in (a)(i). 
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Candidate E
This candidate has gained credit for taking measurements of n, V and I and for working out R and m 
correctly. However this candidate falls short of higher marks owing to the following points:

The candidate fails to measure the diameter to a precision greater than a centimetre in (i) d = 0.04 m. The 
candidate is provided with a ruler with a millimetre scale so should be able to write their readings to the 
nearest millimetre e.g. d = 4.0 cm or d = 0.040 m. The candidate fails to repeat their raw readings of d. d  
is expected to be repeated in different directions as the tube is not assumed to be a perfect cylinder. This 
candidate then goes on to calculate x incorrectly in (iii), x = 0.04 which is the same as d and no calculation of 
x = πd is present.
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The candidate sets up their circuit with the battery in the opposite direction as I and V values are negative, 
so the candidate fails to gain full credit for the measurements taken. In (e) the candidate explains that as n 
increases, R increases, hence m increases so R is proportional to n. The candidate has not realised that if R is 
proportional to n then m would in fact be constant (i.e. mx = k, the proportionality constant if R is proportional 
to n) so fails to gain credit.
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Candidate A

This candidate achieves a high standard by stating in detail three sources of error for this particular 
experiment: two readings are not enough to draw a valid conclusion; length of wire per turn on insulating 
tube may vary and difficulty in holding contacts against the coil causing the ammeter and voltmeter to 
fluctuate.

In describing solutions the candidate is credited by suggesting to ‘take more readings on the number of 
turns n and resistance R and plot a graph’ and ‘use a vernier calliper to measure the diameter’.
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Candidate B

Credit was awarded for ‘number of readings to determine the proportionality were not enough’ and ‘the 
values for I and V kept fluctuating’. The candidate, however, loses credit for not explaining the errors or 
limitations and solutions in enough detail. For instance, credit was not awarded for ‘the diameter could not 
be measured accurately due to unstable paper’. If the candidate refers instead to the diameter being non-
circular or the need to take repeats in different directions then credit can be awarded. Credit was also not 
awarded for ‘the coil had a limited number of turns therefore only a limited number of readings could be 
taken’ which relates back to their first credited source of error and so cannot be credited again.

In suggesting improvements, the candidate is awarded credit for ‘a wider range of readings can be taken for 
V and I and hence a graph of R verses n can be drawn.’ The candidate’s suggestion of a ‘bigger coil’ and use 
‘different thicknesses’ changes the nature of the experiment and both solutions do not describe how these 
are improvements to the current experiment so fail to gain credit.

Often candidates lose out by suggesting changing the nature of the experiment. Instead they should be 
specific to the experiment and state how to improve it.
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Candidate E

This candidate fails to gain credit for most of this section as their sources of error and solutions lack clarity and 
detail specific to this particular experiment. For example, the candidate states ‘the estimated value of x doesn’t 
give exact length of wire in the coil’. This statement is true but does not describe the source of error. The 
candidate needs to say that the coils are not circular i.e. they are helical or x is different to πd to gain the mark.

Another example is that the candidate states ‘delay in reading value of voltmeter would change (the) value of 
(the) experiment’. In order to gain credit, the candidate needs to say that the readings are fluctuating either 
because the experiment is difficult to hold or that there is contact resistance. The other sources of error do 
not relate specifically to this particular experiment.

Looking at the stated solutions, the candidate does gain credit for stating to use a ‘vernier calliper’ to give 
a more accurate value of d. However, the candidate fails to gain credit for stating that ‘the coil should have 
more wires so that a larger range of values could be taken’. The candidate can gain more credit for stating 
that two readings of n are not enough and then for stating that more readings of n are required, and plot a 
graph of n against R (therefore more turns are needed). 
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Question 2

General comments
Candidate A
The correct answers to all the sections are clearly provided.

Candidate B
A very good set of answers with a clear understanding of the physics involved. The candidate made just two 
minor errors, the second of which was a common error on many scripts.

Candidate E
This paper is typical of a grade E answer, where the candidate has some understanding of the basic physics 
involved in answering the question but is unable to give much of the extra detail required.

Specific comments

Candidate A

Full marks awarded with melt unit mass of solid accepted, although the examiner would have liked to 
see convert unit mass of solid to liquid. At its melting point accepted as equivalent to without a change in 
temperature.

Candidate B

Full marks for a complete definition.

Candidate E

A common error with grade E candidates who do not realise definitions must be general and not specific to 
one set of units. One mark lost for the use of 1kg.
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Candidate A

Full marks as the candidate correctly identifies the reason for collecting water when the heater is switched off.

mob: +92 323 509 4443, email: megalecture@gmail.com

www.youtube.com/megalecture

Page 50 of 100



49
Cambridge International A & AS Level Physics 9702 Standards Booklet.

Paper 4  A2 Theory

Candidate B

No marks for this answer.  For the mark to be awarded, some reference to the need to measure the amount 
of heat gained from the surroundings is required.

Candidate E

No marks for this section. This is again a typical answer from grade E candidates who know the question has 
something to do with heat from the surroundings but are not specific as to how the information is to be used.

Candidate A

Full marks as the candidate correctly identifies that it is the rate of increase of mass which must be constant.

Candidate B

The candidate gains the mark having been given the benefit of doubt with the answer written having talked 
about the mass of water collected in a constant time interval  from which the rate can be calculated. The 
candidate could have added that the rate must be constant although it is implied in the question.

Candidate E

The statement mass collected in a specific lapse of time gains one mark. However, it is not clear from this 
simple statement that the measurement is repeated and resultant masses collected should be constant.
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Candidate A

Full marks for a correct calculation of the specific latent heat of fusion of ice to a suitable number of 
significant figures. The candidate clearly noted the difference in times for the measurement with the heater 
off and on.

Candidate B

The candidate loses one mark making the common mistake of missing the different time intervals for the 
collection of water with the heater on and off, but then performs a correct calculation using the incorrect 
value for the mass of water collected with the heater off. Candidates are advised always to look out for such 
differences. This calculation requires a further two conversions since the mass of water collected is quoted 
in g and the heat values supplied in J. The answer required has to be given in units of kJ kg–1 .  The candidate 
realises this as the mass collected is written in kg in performing the calculation and there is a correct 
conversion to kJ in the answer.
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Candidate E

The candidate makes three mistakes. The first two marks are lost for not taking the heat absorbed from the 
surroundings into account, and the final mark is lost for not realising that the values need to be converted 
into kJ and kg; see the grade B candidate.
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Question 5

General comments
Candidate A
A very good answer to this question with only one minor detail missing in (a).

Candidate B
This is typical of a grade B candidate where the candidate finds the non-standard question in (a) difficult but 
can perform the routine calculation in (b) with little difficulty.

Candidate E
Many candidates providing grade E answers were unable to start (a) but made some attempt at the more 
standard section (b).
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Specific comments

Candidate A

The question asks candidates to explain their working, and this candidate clearly states there is a link 
between kinetic energy and potential energy/work done. However, this is not sufficient as it is important to 
state that it is the change in these two quantities which is linked and so the candidate loses the first mark. 
The rest of the calculation gains full marks.

Candidate B

There is nothing written in this section that is worthy of any marks.

Candidate E
 

Nothing mark-worthy in this section.
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Candidate A

Full marks for this section; the candidate states the correct equations to use and performs a perfect 
calculation.

Candidate B

The candidate performs this routine calculation correctly, realising that the answer given in (a) needs to be 
squared. A common error was that candidates forgot to square the value given (a).

Candidate E

The candidate knows the equation to use, although includes a v2 rather than <c2>. The candidate then makes 
a further two mistakes. The first is to write that deuterium has three particles in the nucleus; the second 
is an arithmetic error in calculating the answer. The use of 1.6 × 1027 rather than 1.67 × 1027 is ignored. One 
mark awarded.
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Candidate A

The candidate realises that an extreme high temperature is required and gains the mark, although the 
examiner would have preferred it to be linked to the previous answer. A common error in this part of the 
question.

Candidate B

Full marks as the candidate realises that the temperature is very large. Again, it is not clear the candidate has 
made the link with the previous section.

Candidate E

The candidate has some idea of the physics of the problem by talking about a lot of energy is required but 
does not relate this to temperature or the answer calculated in (b).
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Question 7

General comments
Candidate A
Overall an excellent answer from this candidate with just the answer to (b)(ii) requiring some clarification. 
Section (b)(ii) produced very poor answers from a majority of candidates.

Candidate B
Some very good responses to the descriptive sections, but this candidate made some simple errors in the 
calculation in (c)(ii).

Candidate E
The candidate shows a very basic understanding of the photoelectric effect and the nature of photons, but is 
unable to relate this to atomic spectra.

Specific comments

Candidate A

There are five pieces of evidence the candidate could include, and maximum marks are awarded for any 
three. In this case the candidate correctly identifies three out of the five possibilities.
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Candidate B

Three correct pieces of evidence for full marks.

Candidate E

The candidate nearly has the first piece of evidence correct but needed to clarify the term emission. Does 
the candidate mean rate of emission or does the candidate mean the condition for the emission to take 
place at all?  The threshold frequency mark is gained.  The final example is just a statement of the particulate 
nature of light, not a piece of evidence for the photoelectric effect.ww
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Candidate A

The correct description of a photon as a quantum of electromagnetic radiation is given. Full marks awarded.

Candidate B

The correct link between packets of energy and electromagnetic radiation is stated. Full marks awarded.

Candidate E

Full marks awarded for the nature of photons.
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Candidate A

In this section, the candidate does not link the bright lines observed to the energy levels in the atoms. Full 
marks would have been gained had the candidate linked the statement about bright lines to the photons 
having particular energies. The second mark requires the statement that the discrete energies are generated 
by transitions of the electrons between discrete energy levels in the atom. They emit light in a discrete 
manner is not a sufficient answer. No marks awarded.

Candidate B

The candidate does not link the colours of the lines to discrete energies of the photons resulting from 
discrete changes in the electron energies. See the comment on the answer for the grade A candidate.

Candidate E

The candidate talks about absorption when the question asks about emission. A common error with weaker 
candidates. The link between the lines and discrete energy changes is not made in the answer. No marks 
awarded.

ww
w.
me
ga
le
ct
ur
e.
co
m

mob: +92 323 509 4443, email: megalecture@gmail.com

www.youtube.com/megalecture

Page 61 of 100



60
Cambridge International A & AS Level Physics 9702 Standards Booklet

Paper 4  A2 Theory

Candidate A

Three correct transitions labelled on the diagram with arrows to indicate an emission spectrum.
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Candidate B

A correct diagram is drawn; full marks awarded.

Candidate E

The three energy changes are drawn with correct arrows, but the wavelengths are not attached to the 
correct transitions. Two marks awarded.
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Candidate A

A correct solution to the numerical part of the question. Full marks awarded.

Candidate B

The candidate correctly gives the basic equation relating energy to wavelength, but is then confused about how 
this relates to the wavelength values given in the question. There is confusion with the equation E2 – E1 = hc/λ.

Candidate E

The first line of text requires the correct substitution of λ and c to gain the first mark. The candidate then 
makes the fundamental error of thinking that the maximum energy change is associated with the largest 
wavelength. No marks awarded.
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Question 10

General comments
Candidate A
An excellent answer to this question, demonstrating a clear understanding of the physics of operational 
amplifier circuits with two minor omissions.

Candidate B
A very good answer to this question with similar answers to the grade A candidate except for two points 
missed in (a)(i) part 2 and one major mistake in (a)(ii). Exam nerves?

Candidate E
A typical answer from a grade E candidate showing a limited knowledge of the physics involved in 
operational amplifiers, but unable to provide any of the mathematical detail required.

Specific comments
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Candidate A

1. Full marks for a correct identification of the circuit.

2. There are three independent marks for this section.  The candidate scores two of them but misses the 
very important point that they only apply and make P a virtual earth if the open loop gain of the amplifier is 
very large and close to infinity. A point missed by many candidates.

Candidate B

1. Full marks for a correct identification of the circuit.

2. The candidate picks up one of the three marks in the next section for stating that the non-inverting input is 
earthed. The other two points relating to an infinite gain and the amplifier not saturating are missing.
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Candidate E

Just one mark gained in this section for a correct identification of the type of amplifier circuit. 

Candidate A

Three independent marks for this section. Again the candidate scores two, missing the important point that, 
for the current in R1 and R2 to be the same, the input resistance of the amplifier must be very large. A point 
missed by many candidates.
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Candidate B

Nothing mark-worthy in this section as I = the current in the circuit is not sufficient without an identification 
of which current is being referred to. The answer is also missing a statement that the input resistance of the 
operational amplifier is very large. The mathematics that follows is thus meaningless, and also a minus sign 
crossed out in the second line text suddenly appears in the last line!

Candidate E

There is no identification of any current flowing in the circuit so the written equations are meaningless.
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Candidate A

A correct calculation of the two voltmeter readings gains full marks.
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Candidate B

Full marks for two correct solutions.

Candidate E

Nothing worth any marks in this section. The value of 100 used in the one line of mathematics does not 
relate to any values given in the question. 
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Candidate A

The candidate clearly states what happens when the lamp moves away, the light intensity decreases, and 
continues to explain how this leads to an increase in the output voltage. Full marks.

Candidate B

Full marks for this section with the candidate clearly linking the reduction in light intensity with a decrease in 
the resistance of the LDR.
Many candidates lost this mark by stating that as the light intensity decreases the resistance decreases with 
no reference to the LDR or the total feedback resistance.

Candidate E

Two marks awarded in this section, as the lamp moves away the light intensity decreases and benefit of 
doubt given for the resistance across the LDR is high. The candidate does not state what happens to the 
voltmeter reading.
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Question 11

General comments
Candidate A
An excellent answer to this question with the candidate showing an extensive knowledge of both X-ray 
techniques and CT scanning. 

Candidate B
The candidate indicates a good knowledge of the difference between the two imaging techniques, but 
misses some detail on the principles involved in CT scanning.

Candidate E
This candidate shows some basic knowledge of CT and X-ray imaging, but the answers lack detail.

Specific comments

Candidate A

The candidate realises that the difference between the two systems is that one produces a 2D image and 
the other a 3D image, but misses the point that the 3D image is constructed from sets of 2D slices.

Candidate B

An excellent answer gaining full marks. The candidate realises that the CT image is constructed from a 
series of 2D slices, a point missed by many candidates. 
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Candidate E

The candidate knows that the CT scan produces a 3D image and the X-ray scan a 2D image, but fails to state 
that the 3D image is constructed from 2D slices.

Candidate A

This question is in two parts requiring the candidate to explain the principles of CT scanning followed by 
a reason why computers are required. This excellent answer from the grade A candidate gives just the 
required amount of detail to gain four marks for the principles section and then clearly states why computers 
are required, to process such vast amounts of data.
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Candidate B

It is clear from this answer that the candidate understands the principles of CT scanning, but the answer 
provided lacks detail. The introduction of the term voxels, often referred to by many candidates, is of little 
use without a statement which specifies how the intensity in each voxel is obtained. It scans from a large 
number of angles does not give enough detail as it requires an initial statement as to what scans. In using 
the term these in the next sentence it is again unclear whether the candidate is referring to the intensities or 
the slices described in the previous sentence. With just a little more precision in describing the process, this 
answer would easily gain full marks. Two marks are gained for the reason a computer is required and how a 
3D image is obtained.

Candidate E

A mark is given for the information that the computer is used to combine images to form a 3D image. The 
second statement needs elaboration to gain a mark; more detail is too vague. As an example, more detail 
could be that the image can be rotated. 
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Candidate A
The candidate appeared to complete the question paper in the time available.  The candidate scored highly 
on both questions. Marks were not gained in Question 1 because of a lack of detail. In Question 2, a mark 
was lost because of a power of ten error on reading information from the graph, and the final mark was not 
awarded.  It was pleasing to see that the plan was logically written.

Candidate B
The candidate appeared to complete the question paper in the time available.  The candidate gained 
reasonable marks on both questions. Marks were not gained in Question 1 because of a lack of detail and, in 
Question 2, marks were lost at the end of the question where careful attention to detail was needed.  It was 
pleasing to see that the plan had a very good diagram.

Candidate E
The candidate appeared to complete the question paper in the time available.  The candidate scored low 
marks on both questions. Marks were not gained in Question 1 because of a lack of detail and disappointing 
diagrams. In Question 2, the candidate did not score marks on the analysis sections, which is a common 
trait in weaker candidates’ scripts.

Question 1
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The first part of Question 1 requires candidates to draw a diagram of the arrangement of the equipment.  
The candidate’s diagram scored full marks.  The diagram was labelled clearly and correct symbols were used 
for both circuits; it was also neat.  The candidate clearly indicated both the distance that was to be measured 
and how that distance was to be measured with a ruler.  In this case the candidate used an ohmmeter 
correctly; a common error would be to include a power supply or battery in the ohmmeter circuit.

There is then a page and a half for candidates to write a description of their plan.  This candidate begins 
sensibly by defining the problem by correctly identifying that the distance is the independent variable and 
the resistance of the LDR is the dependent variable, gaining both P1 and P2.  It is clear from the response 
that the candidate understands the problem.  It is expected that candidates will identify variables that need 
to be kept constant so as to enable a fair test to be made; again the candidate indicates clearly the need to 
keep the intensity of the light source constant, gaining P3.  Weaker candidates often refer to ‘controlling’ 
variables which does not gain credit.

In the text the candidate clearly indicates that the resistance of the LDR will be measured with the 
ohmmeter.  Other good candidates would discuss calculating the value of resistance from the reading on 
a voltmeter and ammeter for this mark.  The candidate gained an additional detail mark for the method of 
keeping the light intensity constant by using a constant emf and waiting for the bulb to heat up to a constant 
temperature.  Other good candidates often went into detail about how the light intensity would be kept 
constant, e.g. adding a rheostat and ammeter in the circuit containing the lamp and adjusting the rheostat 
so that the ammeter reading (current) is constant.

A further method mark was awarded for the candidate’s realisation that the experiment should be carried out 
in room with the lights turned off and the curtains closed so the only source of light is the bulb.

There are two marks available for the method of analysis.  The candidate initially indicated that values of 
log R and log d would be recorded in the table, before scoring the A1 mark for a statement that a graph of 
log R (y-axis) against log d (x-axis) would be plotted.  Having suggested an appropriate graph, the A2 mark in 
this section is awarded for the correct identification of how the relationship suggested would be confirmed; 
the candidate’s wording of this section was very clear – “if a linear relationship is seen (i.e. a straight line) 
then the hypothesis is confirmed”.  This candidate also scored an additional detail mark for correctly identifying 
both the gradient and the y-intercept from the logarithmic equation that the candidate has clearly indicated.

The candidate scores the safety mark since the hazard is stated “bulb may get very hot” and a suitable 
precaution is given “heat insulative gloves should be worn”.  The candidate also suggested that the bulb may 
be ‘overbright’ and thus sunglasses should be worn – this would have gained credit since the candidate had 
identified the hazard (intense, bright light) and suggested a safety precaution.  Valid reasoning is required for 
the award of this mark.  A more general precaution of switching off the power supply to prevent heat in light 
bulb, resistor and LDR did not gain credit.

The end of the candidate’s plan did not score any further marks.  The use of short, thick wires for making 
connections is not specific to this particular experiment; the obtaining of a large range of values for 
resistance applies to any experiment.  The candidate was beginning to make a relevant point when 
discussing the errors in the measurements at different distances.

This candidate could have gained additional detail marks for determining a typical current in the LDR and 
then specifying the range on the ohmmeter and by providing some detail about keeping the orientation of 
the LDR constant, with a method as to how this could be achieved.
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The first part of Question 1 requires candidates to draw a diagram of the arrangement of the equipment.  
The candidate’s diagram scored full marks.  The diagram was labelled clearly and it was neatly drawn.  The 
candidate clearly indicates that the lamp is in a separate circuit to the LDR and the distance that was to 
be measured.  To determine the resistance of the LDR, the candidate draws an appropriate circuit diagram 
including an ammeter and voltmeter correctly positioned; weaker candidates often positioned the meters 
incorrectly.  The diagram also included a tube which gained a mark for further methods of data collection.  
This script clearly indicates the benefit of drawing a good, labelled diagram.

There is then a page and a half for candidates to write a description of their plan.  This candidate begins by 
discussing the distance from the intense light source.  There is some confusion between the letters used by 
the candidate and the Question. In the first paragraph, the first mark for defining the problem is gained by 
correctly identifying that the distance is the independent variable, with the statement that the experiment 
is repeated by varying the length of d.  The candidate then discusses recording the raw data of current and 
voltage for different length L.  In the second paragraph, the candidate explains how the resistance would 
be determined.  It is expected that candidates will identify variables that need to be kept constant so as to 
enable a fair test to be made; this does not occur immediately.

In the next paragraph, the candidate tries to identify a variable to keep constant. The candidate implies 
that the power supply to the lamp is kept constant, but credit was not given since it was not clear and the 
candidate appeared to be confused about the LDR and the lamp.

There are two marks available for the method of analysis.  The candidate states that a graph of log R on the 
y-axis against log d on the x-axis is plotted.  Having suggested an appropriate graph, the A2 mark in this 
section is awarded for the correct identification of how the suggested relationship would be confirmed; the 
candidate omitted this part but did gain an additional detail mark for stating that the gradient would give the 
value of n. 

The candidate has omitted to detail a relevant safety precaution related to the intense light source.  Valid 
reasoning is required for this mark to be awarded.  The end of the candidate’s plan did not score any further 
marks.  

This candidate could have gained additional detail marks for determining a typical current in the LDR and 
then specifying the range on the ohmmeter, and giving some detail about keeping the orientation of the LDR 
constant with a method as to how this could be achieved.
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The first part of Question 1 requires candidates to draw a diagram of the arrangement of the equipment.  
The candidate’s diagram was carelessly drawn.  There was evidence of understanding that the light source 
needed to be separate from the LDR circuit. However, the distance to be measured was not accurate and 
the circuit diagram (although basically correct) did not have the connections fully made at the ammeter or 
the voltmeter.  Other common errors made by weaker candidates were to connect the meters incorrectly.  
Some weaker candidates connected an additional resistor into the circuit and then connected the voltmeter 
across the additional resistor rather than across the LDR.

There is then a page and a half for candidates to write a description of their plan.  This candidate begins 
sensibly in defining the problem by correctly identifying that the distance is the independent variable and the 
resistance of the LDR is the dependent variable, gaining both P1 and P2.  It is clear from the response that 
the candidate understands the problem.  It is expected that candidates will identify variables that need to 
be kept constant so as to enable a fair test to be made; the candidate indicates ‘variables to be controlled’ 
which does not gain credit.  A statement stating which variables will be kept constant in required.

In the text, the candidate clearly indicates how the experiment will be carried out.  Again P1 and P2 could 
be awarded on the basis of the text.  The candidate also discusses calculating the value of resistance 
from the reading on a voltmeter and ammeter and using V = IR.  A further method mark was awarded for 
the candidate’s statement that there should not be any other sources of light in the surroundings, or the 
experiment should be performed in a dark room.  Either of these statements would have gained credit.

There are two marks available for the method of analysis.  The candidate scores the A1 mark for plotting a 
graph of “lg R v/s lg d”.  This candidate also scored an additional detail mark for correctly identifying both the 
gradient and the y-intercept from the logarithmic equation, which the candidate has clearly indicated.  Having 
suggested an appropriate graph, the A2 mark in this section is awarded for the correct identification of how 
the suggested relationship would be confirmed; the candidate’s wording of this section was almost worthy 
of the second mark but it missed out “if the relationship is confirmed”. 

The candidate did not gain the safety mark since the suggestions were not really relevant to the experiment.  
It was expected that the safety precautions would relate to the intense light source either being hot or 
bright.  Valid reasoning is required for the award of this mark.  Some weaker candidates list precautions such 
as tying hair back, wearing goggles, not handling water, follow lab rules, etc. which do not gain credit.

This candidate could have gained additional detail marks: detail about how the light intensity would be kept 
constant, e.g. adding a rheostat and ammeter in the circuit containing the lamp and adjusting the rheostat 
so that the ammeter reading (current) is constant; for determining a typical current in the LDR and then 
specifying the range on the ohmmeter; or for some detail about keeping the orientation of the LDR constant 
with a method as to how this could be achieved.  The candidate started making this last point, suggesting 
that the LDR should be facing the light source, but more detail would be needed for the award of the mark.
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Question 2 was very well answered.  It was pleasing to see the candidate use clear methods.
The candidate correctly determined an expression for the gradient in terms of e, m and B.  Again it is 
pleasing to see the candidate demonstrate the answer clearly.

The basic results table was calculated correctly with an appropriate number of significant figures given.  
The method of determining the absolute uncertainties was correct in all cases.  Significant figures in 
uncertainties are not penalised in (b).  Thus the last uncertainty ±1 would have been accepted as well as the 
candidate’s value of ±1.0.

The plotting of points and error bars was good; the points were clearly indicated and the ends of the error 
bars were clearly distinguished.  Both the best fit and the worst acceptable lines were labelled – the 
candidate had dashed the worst acceptable line as well as labelling it using text.  The line of best fit and 
the worst acceptable line were drawn carefully and were correct, the worst acceptable line clearly passing 
through the top of the top error bar and the bottom of the bottom error bar.

The candidate calculated both the gradient of the best fit line and the worst acceptable line correctly and 
thus determined the uncertainty in the gradient correctly from the difference in the two values.  It was 
pleasing to see the triangle for the gradient clearly indicated on the graph and the values clearly seen.  The 
power of ten error when reading off the y-axis is not penalised at this stage.  The method for determining 
the uncertainty in the gradient was also clearly shown.

Part (d) was correct apart the power of ten error when calculating e/m.  To determine the uncertainty in e/m, 
the candidate’s method of finding the percentage uncertainty in the gradient and then applying this to e/m 
was correct.  Fractional methods or working out e/m using the worst possible value for the gradient would 
also have scored this mark.  The unit (C kg–1) was clearly written down.

In (e) the candidate gained an answer within the specified range, allowing for the power of ten error that 
was penalised earlier.  This candidate clearly showed the working.  To calculate the absolute uncertainty in 
B the candidate uses the percentage uncertainty in e/m and then correctly adds it to 2 × the percentage 
uncertainty in d.  Sadly the candidate then incorrectly divided the answer by two.  This was a very good 
attempt.  It should be noted that, although this method was not specified in the mark scheme, if the 
candidate had added the percentage error of 8.368% to twice the percentage error in d, then credit would 
have been scored for this part; this is an example where Examiners credit good physics which may not 
appear on the published markscheme.
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Question 2 was generally well answered with the candidate only having difficulty in the last two parts.  It 
was pleasing to see the candidate use clear methods.

The candidate correctly determined an expression for the gradient in terms of e, m and B.  The candidate 
demonstrates clearly how the answer is determined.  It should be noted that just linking y = mx + c would 
not have gained credit.  An explicit statement of gradient is needed.

The basic results table was calculated correctly with an appropriate number of significant figures given.  The 
method of determining the absolute uncertainties was correct in all cases.

The plotting of points and error bars was good; the points were clearly indicated and the ends of the error 
bars were clearly distinguished.  Both the line of best fit and the worst acceptable lines were labelled.  The 
line of best fit and the worst acceptable line were drawn carefully and were correct, the worst acceptable 
line clearly passing through the top of the top error bar and the bottom of the bottom error bar.

The candidate calculated both the gradient of the line of best fit and the worst acceptable line correctly and 
thus determined the uncertainty in the gradient correctly from the difference in the two values.  The values 
for the gradient calculation were clear and could be checked easily.  The power of ten error when reading off 
the y-axis was not penalised at this stage.  The method for determining the uncertainty in the gradient was 
also clearly demonstrated.

Part (d) was correct apart the power of ten error when calculating e/m.  To determine the uncertainty in 
e/m the candidate’s fractional method was correct; it should be noted that the working was clear.  The unit 
(m–1

 s–2 T–2) is incorrect.  The candidate would appear to be trying to use base units but was confused by the 
term V in the original equation in the question (perhaps thinking that it was a speed).  If the unit had been 
correctly given in base units then credit would have been given.  Similarly credit would have been given for 
V m–2 T–2.

In (e) the candidate did not gain an answer in the range given and thus did not gain credit.  There would 
appear to be errors in the candidate’s calculation.  Initially the formula quoted is correct; however, the 
substitution for e/m is incorrect and the candidate has only substituted 3.8 m for d rather than 3.8 × 10–2 m.  
The candidate makes no attempt to show working to determine the uncertainty in B; it is important that 
candidates clearly indicate how their answers are obtained.ww
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Question 2 was generally well answered at the beginning but the candidate found the last parts more 
challenging.

The candidate correctly determined an expression for the gradient in terms of e, m and B.  Again it is 
pleasing to see the candidate demonstrate the answer clearly.  Weaker candidates often do not show their 
working and as a result often find the algebraic manipulation difficult.  Some weaker candidates omitted the 
‘8’ from their final expression.

The basic results table was calculated correctly but from row three onwards the candidate has not used an 
appropriate number of significant figures (sf).  Since the raw data is given to 2 sf, then the calculated values of 
t2 should be given to two or three significant figures.  In row three this means that the allowable values would 
be either 12 (2 sf) or 11.6 (3 sf).  Another common mistake that weaker candidates make is to truncate their 
answers; again using row three, if the candidate had written ‘11.5’, then this would have been penalised.  The 
method of determining the absolute uncertainties was correct in all cases.  Significant figures in uncertainties 
are not penalised in (b) and thus ±0.42 and ±0.4 in the first row would both have gained credit.

The plotting of points and error bars was good; the points were clearly indicated and the ends of the error 
bars were clearly distinguished.  Weaker candidates tend to lose one of these marks for careless plotting of 
points.  Candidates should be encouraged to check plots that do not appear to lie on a straight line (or smooth 
curve).  Both the best fit and worst acceptable lines were labelled.  The line of best fit was drawn correctly 
but the worst acceptable line was incorrect, since it did not pass through the bottom of the bottom error bar.  
Another error that occurs on weaker scripts is where the worst acceptable line is parallel to the line of best 
fit.

The candidate calculated the gradient of the best fit line and the worst acceptable line incorrectly.  The read-offs 
from the graph were clearly indicated and the candidate also realised that d2 was measured in 10–4 m2 but the 
candidate calculated ∆x / ∆y.  The candidate also calculated the gradient of the worst acceptable line by finding 
∆x / ∆y, before calculating the percentage uncertainty in the gradient rather than the absolute uncertainty.  In 
this case, the candidate has demonstrated the method for the determining the percentage uncertainty (by 
finding the gradient of the worst acceptable line and determining the difference with the previous gradient 
calculated), and thus credit may be given since the ∆x / ∆y has already been penalised in the first part.  This is a 
good example of where an examiner would apply the ‘error carried forward’ rule.

Part (d) was incorrect.  The candidate substituted a point from the line rather than the gradient as required by 
the question (furthermore, the value from the line was incorrectly read).  Weak candidates often substitute 
data points from their table of results rather than using the gradient.  Another error by weaker candidates 
is the incorrect evaluation of the expression, often becoming confused with powers of ten.  There is little 
evidence as to why the candidate has given the uncertainty as 10% – examiners would expect to see a clear 
method for this mark to be awarded.  The unit was omitted – a common occurrence in weaker candidates’ 
scripts.  Candidates should be encouraged to try to determine the unit from the information that they have 
been given.  In this case, using the equation given earlier would give a unit of V T–2 m–2, which would have 
gained credit.

There is often one mark available on the paper for correct work throughout the paper and being able to 
obtain an answer within a specified range.  In (e) the candidate’s response was not within the required 
range. The uncertainty or percentage uncertainty was not clear and thus did not gain credit. A clear method 
is essential for the award of this mark.
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Conclusion
Candidate A
The candidate has applied good practical physics skills to both Question 1 and Question 2.  In Question 1, 
there was clear evidence of good methods of data collection and the analysis section was logically 
illustrated.

Candidate B
The candidate has applied good practical physics skills to both Question 1 and Question 2.  In Question 1, 
there was evidence of good methods of data collection including a very good diagram.  In Question 2, 
the candidate demonstrates good basic knowledge but does not excel in the final parts with the required 
accuracy that would be expected of an A grade candidate.

Candidate E
The candidate has applied some practical physics skills to both Question 1 and Question 2 and thus 
deserves a grade at A level.  In Question 1, there was some clear evidence of good methods of data 
collection and the analysis was encouraging, but the candidate did not answer the plan in sufficient detail 
for the award of a high grade.  In Question 2, there is evidence of a reasonable standard of basic skills with 
a few slips; higher grades would not be accessed because the candidate was unable to deal with the more 
complicated analysis required in the latter parts.
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