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Introduction
These exemplar answers have been chosen from the 
summer 2017 examination series. 

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification (http://www.ocr.
org.uk/qualifications/as-a-level-gce-physics-b-advancing-
physics-h157-h557-from-2015/) for full details of the 
assessment for this qualification. These exemplar answers 
should also be read in conjunction with the sample 
assessment materials and the June 2017 Examiners’ 
Report to Centres available on the OCR website http://
www.ocr.org.uk/qualifications/. 

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2018. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this). 

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

http://www.ocr.org.uk/qualifications/as-a-level-gce-physics-b-advancing-physics-h157-h557-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-physics-b-advancing-physics-h157-h557-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce-physics-b-advancing-physics-h157-h557-from-2015/
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Question 1(a)

This question is about using a thermistor in a temperature sensing circuit. The graph, Fig. 1.1, shows how 
the resistance R of a thermistor varies with temperature T.

The resistance of the thermistor can be measured with a multimeter on the resistance range. Suggest 
how you might vary and measure the temperature of the thermistor so that the data, for Fig. 1.1, could be 
collected. [2]

Mark(s): Examplar 1 - 0/2
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Examiner commentary
Candidate 1 has suggested that the thermistor is placed in 
hot water and then allowed to cool but has not included any 
mention of a thermometer to measure the temperature of the 
thermistor so does not gain any marks.

Candidate 2 has included the idea of a water bath, a Bunsen 
burner to be used to heat the water and a thermometer to 
measure the temperature so gains a mark.

Candidate 3 has gained both marks as he also includes a method 
for obtaining a temperature lower than room temperature as 
graph includes readings down to 0 °C.  

Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2
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Question 1(b)

The thermistor is used in the potential divider shown in Fig. 1.2 

Suggest why the voltmeter is connected across the fixed resistor Q rather than the thermistor in this 
temperature sensing circuit. [1]

Examiner commentary
Candidate 1 has written some incorrect and irrelevant 
statements so does not gain the mark. Candidate 2 has 
explained step by step that the output voltage will rise as the 
temperature rises; this is more than enough to gain the mark for 
stating that output voltage increases as temperature rises.

Mark(s): Examplar 1 - 0/1

Mark(s): Examplar 2 - 1/1
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Question 1(c)(i)

Readings of voltage Vout against temperature T are recorded using an analogue voltmeter. The uncertainty 
in the voltmeter readings is ± 0.1 V and the uncertainty in the temperature readings is ± 1 °C. The data is 
shown in Fig. 1.3 in the form of a graph.

It is suggested that Vout varies linearly with T. By adding uncertainty bars to Fig. 1.3 use the graph to show 
that this is true over the temperature range tested. State your reasoning. [3]

Mark(s): Examplar 1 - 2/3
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Mark(s): Examplar 2 - 3/3

Examiner commentary
Candidate 1 has drawn both the horizontal and vertical error 
bars the correct length and drawn a straight line which lies 
within the bounds of the error bars so gets 2 marks on the 
graph.  However, the written response just states that output 
voltage varies linearly with temperature because there is a linear 
line of best fit.  This is insufficient reasoning to gain the mark.

Candidate 2 has also drawn the error bars and line of best fit 
correctly but the written response suggests that the linear 
relationship between the two variable is suggested because the 
line of best fit is straight.
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Question 1(c)(ii)

Explain how you could calibrate the analogue voltmeter scale to read temperature directly. [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 0/2

Mark(s): Examplar 3 - 1/2
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Mark(s): Examplar 4 - 2/2

Examiner commentary
Candidate 1’s suggestion does not explain how the voltmeter is 
altered to read 0 V at 0 °C, and changing the sensitivity requires 
different components in the circuit and another graph would 
need to be drawn.

Candidate 2 is describing the practical procedure already 
suggested in the earlier parts of the question and the graph is 
then used to find the temperature which does not explain how 
temperature can be read directly from the voltmeter.

Candidate 3 has calculated the gradient and intercept of the 
straight line to give a mathematical calculation which can be 
performed to find the temperature for any given output voltage.  
However, this is not a solution for reading temperature directly 
from the voltmeter so only gets one mark.

Candidate 4 has suggested that the scale behind the needle of 
the voltmeter should be changed to read temperature, which 
gets one mark.  Although the mathematical relationship has not 
been fully calculated the data point examples are sufficient for 
the second mark to be awarded.
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Question 1(d)*

Discuss the effect of changing the fixed resistor Q to a higher and a lower value on the performance of 
the temperature sensing circuit over the range of temperatures 0 – 35 °C. Use data from Fig. 1.1 and Fig. 
1.3 to perform calculations to support your ideas. [6]

Level/Mark(s): Examplar 1 Level 1: 2/6
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Examiner commentary
This is a level 1 response. There are no numerical calculations 
used to support the comment about how the range of output 
voltage for different values of the resistance of Q, so level 2 
cannot be achieved.  The potential divider equation has been 
quoted and, if the candidate had used this with some data from 
the graphs to find an approximate value for resistance of Q level 
2 may have been achieved.  There is some qualitative reasoning 
for a larger value for Q giving a smaller range of output voltage 
and therefore making it less sensitive but it is not particularly 
well structured.  The comments about using a smaller value of Q 
are incorrect and some relatively simple numerical analysis could 
have shown the correct trend. 
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Level/Mark(s): Examplar 2 Level 2: 4/6
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Examiner commentary
This is a good level 2 response. It starts off with some qualitative 
reasoning relating a larger value of Q to decreased sensitivity, 
which gains level 1. The qualitative reasoning for a smaller 
value of Q is incorrect and the comments about percentage 
uncertainty are not relevant.  

This does not gain level 2 until there are some calculations.  An 
approximate value for the resistance of Q is calculated from 
data taken from the graph.  This pushes it up to level 2. Then the 
sensitivity (or gradient) of the V-T graph is calculated for both the 
original value of Q and a larger value of Q showing the correct 
trend. This makes it good enough for 4 marks.

If similar calculation had been performed for a smaller value of Q 
as well this could have achieved level 3.
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Level/Mark(s): Examplar 3 Level 3: 6/6
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Examiner commentary
This is an excellent level 3 response.  The calculations are clearly 
laid out in a logical order. First a value of Q is calculated from 
data from the graph, and the sensitivity with this value of Q 
is determined.  Values for the output voltage at two different 
temperatures (0 °C and 35 °C) are then found for a larger value of 
Q (more than double) to give a sensitivity.  This is then repeated 
for a smaller value of Q (less than half ) to show that there is an 
optimum value for Q.



Exemplar Candidate Work

17

A Level Physics B

© OCR 2017

Question 2(a)(i)

This question is about the behaviour of a mass on a spring. 

The table below shows how the extension x of a spring varies as the mass 
m suspended vertically from it alters.

Apply a test to the data to see if the extension of the spring is 
proportional to the applied force. Explain your method and state your 
conclusion. [3]

Mark(s): Examplar 1 - 1/3
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Mark(s): Examplar 2 - 2/3
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Mark(s): Examplar 3 - 3/3

Examiner commentary
Candidate 1 has suggested that if the extension is proportional 
to force, then the value x/F should be a constant.  This is a valid 
method, but only 3 values of x/F have been calculated, and has 
not explained the relationship between mass and force so only 
one mark is awarded.

Candidate 2 has calculated m/x for each row of the table and 
stated that this value is approximately constant.  Again, there is 
no explanation of the relationship between mass and force so 2 
marks are awarded.

Candidate 3 gains all three marks as there is a clear statement 
that mass is proportional to force followed by calculations of 
values of m/x which are found to be approximately equal.
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Question 2(a)(ii)

Calculate the spring constant k of this spring.

g = 9.8 N kg−1  k =                            N m−1    [1]

Mark(s): Examplar 1 - 0/1

Mark(s): Examplar 2 - 1/1

Examiner commentary
Candidate 1 has a power of ten error as the mass used in the 
calculation has not been converted into kg.

Candidate 2 has correctly calculated a value for k to the correct 
power of ten using data from one row of the table.
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Question 2(b)(i)

In order to investigate the behaviour of an oscillating mass and spring system, the spring is suspended 
vertically below a vibration generator. A mass is added to the bottom of the spring. The arrangement is 
suspended above an ultrasound distance sensor as shown in Fig. 2.2.

With the vibration generator switched off, the mass is given a small vertical displacement then released. A 
few oscillations later the ultrasound distance sensor is started and the trace shown in Fig. 2.3 is displayed 
on a computer.

Mark two points on the curve shown in Fig. 2.3, to indicate where the speed of the oscillating mass is at its 
maximum. Label each point with a letter V.     [1]

Mark(s): Examplar 1 - 0/1



Exemplar Candidate Work

22

A Level Physics B

© OCR 2017

Mark(s): Examplar 2 - 1/1

Examiner commentary
Candidate 1 has marked the points where speed of the 
oscillating mass is zero at the points of maximum displacement.

Candidate 2 has correctly the points where speed is at a 
maximum, when the oscillating mass passes through the 
equilibrium position.
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Question 2(b)(ii)

Use data from the trace shown in Fig. 2.3 to calculate the natural frequency f of the mass and spring 
system.  f =                                  Hz  [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2
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Examiner commentary
Candidate 1 has a power of ten error in the reading of time 
period, so the calculated value is incorrect.  

Candidate 2 has correctly calculated the value for frequency but 
has only used the time for one complete cycle, rather than the 
whole trace.

Candidate 3 has used the all 5 cycles on the trace to calculate 
the time period, and then taken the reciprocal to get the 
frequency so gains both marks.

Question 2(b)(iii)

Show that the mass m supported by the spring is about 500 g. [2]

Mark(s): Examplar 1 - 0/2
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Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has attempted to find the load supported by 
the spring using Hooke’s Law.  However the extension is 
not the same as the displacement of the oscillations, so this 
is an incorrect method.  There is also a mistake reading the 
displacement from the graph anyway.

Candidate 2 has used the correct method to find mass using the 
time period of the oscillations, but there is a power of ten error 
in the value used for spring constant, k, to give a mass of 0.48 x 
10-3 which does not equate to approximately 500 g.  One mark is 
awarded for the correct method, but this does not show that the 
mass is approximately 500 g.

Candidate 3 has used the correct method and clearly shows that 
the mass is 0.487 kg so gains both marks.
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Question 2(c)*

By connecting the vibration generator to a signal generator it is possible to use this apparatus to 
investigate forced oscillations of the mass and spring system. Describe in as much detail as possible how 
you would carry out the investigation, the data that you would record and what you would expect the 
results to show. [6]

Mark(s): Examplar 1 - 2/6
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Mark(s): Examplar 2 - 3/6
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Mark(s): Examplar 3 - 5/6
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Examiner commentary
Candidate 1 has described the basic procedure to carry out; ie 
change the frequency of the driver and measure the amplitude.  
The candidate appreciates that there will be a peak amplitude 
occurring at the resonant frequency which is a level 2 analysis.  
However, in order to achieve level 2 there should be more details 
about the procedure.  This gets 2 marks.

Candidate 2 has included more detail about how to measure the 
amplitude of the oscillations from the ultrasound trace which 
pushes the response into level 3 and this response gets 3 marks.  
In order to gain further marks a sketch graph showing how 
amplitude varies with driver frequency could be drawn.

Candidate 3 has included the sketch graph showing the 
resonance peak and there is some explanation of the non-zero 
intercept.  There is also some detail about the measurement 
procedure so this is a level 3 response and gets 5 marks.



Exemplar Candidate Work

30

A Level Physics B

© OCR 2017

Question 3(a)(i)

This question is about the measurement of the B‑field between a pair of slab magnets. Fig. 3.1 shows the 
arrangement of the apparatus used in the experiment. It consists of a pair of slab magnets, with opposite 
poles facing one another, fixed onto a piece of U‑shaped soft iron. The magnet assembly sits on top of an 
electronic balance. A rigidly fixed wire is shaped to carry a current I between the magnetic poles. The force 
created alters the balance reading.

Fig. 3.2 shows a section 
through the magnet assembly. 
The dot in the centre 
represents the wire.

Draw, on Fig. 3.2, at least three lines to represent the magnetic field in the region between the magnetic 
poles when the current in the wire is zero.    [2]

Mark(s): Examplar 1 - 0/2
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Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has drawn 3 horizontal lines, but they are not 
equally spaced, nor do they have any direction arrows so this 
gets zero marks.

Candidate 2 has put arrows showing the direction of the 
magnetic field but the lines are still not equidistant so this only 
gets one mark.

Candidate 3’s lines are approximately equidistant and have the 
correct direction arrow, so this gets both marks.
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Question 3(a)(ii)

Explain why the balance reading changes to a new value when the wire carries a current.   [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has not confused electric fields and magnetic fields.

Candidate 2 has correctly stated that the magnetic field 
created by the current in the wire interacts with the permanent 
magnetic field so gets the first marking point.

Candidate 3 has also referred to Newton’s third law to explain 
why the force exerted on the wire results in a change to the 
force on the balance pan.
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Question 3(b)(i)

The longest length of wire that could be used is 5.0 cm. The current I is varied and the change in the 
balance reading is recorded as shown in Fig. 3.3. 

Complete the table by calculating the mean change in balance reading and the corresponding values of 
force F for the last two current values.

g = 9.8 N kg−1  [2]

Mark(s): Examplar 1 - 1/2
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Mark(s): Examplar 2 - 2/2

Examiner commentary
Candidate 1 has incorrectly rounded the value for balance 
reading, so loses one mark.  Both values of F are correct with the 
error carried forward.

Candidate 2 has all 4 values correct so gets both marks.
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Question 3(b)(ii)

Use the table to determine the uncertainty in F. Explain your reasoning. [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has used the whole range of values for F rather than 
the range of readings for one value of current.

Candidate 2 has given the correct uncertainty for the balance 
reading, but has not then calculated the uncertainty in the force F.

Candidate 3 has gone on to multiply the uncertainty in balance 
reading by 9.8 m s-1 to give the uncertainty in force.
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Question 3(b)(iii)

Plot the last two points from the table, Fig. 3.3, on the graph Fig. 3.4. Draw a line of best fit. [2]

Mark(s): Examplar 1 - 0/2
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Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2
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Examiner commentary
Candidate 1 has not plotted the points correctly, even given that 
the table has not been completed.  The line drawn has a curve 
towards the bottom so the second mark cannot be awarded 
either.

Candidate 2 has correctly plotted the two points, but the drawn 
line is too far from the top plot, and looks like it has been forced 
through the origin.

Candidate 3 has correctly plotted the points and drawn an 
acceptable line of best fit so gains both marks.

Question 3(b)(iv)

Use the graph to estimate the value of the B‑field between the faces of the slab magnets. 
  B =                mT   [3]

Mark(s): Examplar 1 - 0/3

Mark(s): Examplar 2 - 1/3
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Mark(s): Examplar 3 - 2/3

Mark(s): Examplar 4 - 3/3

Examiner commentary
Candidate 1 has used a data point from the table to calculate the 
B-field which does not gain any marks as the question says to 
use the graph.

Candidate 2 gains one mark for correctly calculating the 
gradient of the line on the graph, but has then used the gradient 
incorrectly to find the B-field.

Candidate 3 has correctly used the gradient of the line (as the 
line goes through the origin) but has given the B-field to the 
incorrect power of ten, as the answer line gives the units mT.

Candidate 4 has correctly used the gradient to find the B-field 
and convert the value to mT so gets all 3 marks.
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Question 4(a)(i)

This question is about determining the focal length of a converging lens using the apparatus shown in 
Fig. 4.1.

u is the distance between the lens and the object and v is the distance between the lens and the image. 

State which measurement, u or v, has the greatest absolute uncertainty and suggest why this is the case. 
 [1]
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Mark(s): Examplar 1 - 0/1

Mark(s): Examplar 2 - 1/1

Examiner commentary
Candidate 1 has just stated that it is more difficult to measure 
image distance than object distance, but does not explain why 
so does not gain the mark.  Candidate 2 explains that it is difficult 
to determine exactly where the image is focussed so gets the 
mark.
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Question 4(a)(ii)

To assess the reliability of the experiment, the student decided to repeat one measurement (with value of 
u equal to −0.250) multiple times. These data are shown below in Fig. 4.3 in a dot‑plot, the points at 0.330 
and 0.430 are potential outliers.

Ignoring the two potential outliers, calculate the range of the typical values on the dot‑plot.  
 range =            m   [1]

Mark(s): Examplar 1 - 1/1

Examiner commentary
Nearly all the candidates got this question correct.  Those 
candidates who did not gain this mark usually made a careless 
transcription error or had an incorrect power of ten error.
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Question 4(a)(iii)

Calculate the mean of the values within the range calculated in (a)(ii). Mark this on the ot‑plot above.  
 mean  =                          m   [2] 

Mark(s): Examplar 1 - 0/2
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Mark(s): Examplar 2 - 1/2
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Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has shown the correct calculation for the mean, 
but has given the answer incorrectly to 3 significant figures.  The 
value of the mean is 0.400625 so to 3 significant figures this is 
0.401.  There is no attempt to indicate this mean value on the 
dot plot so no marks can be awarded.

Candidate 2 has made the same mistake in the calculation, but 
has indicated the position of the mean on the dot plot, so gains 
a mark with the error carried forward.

Candidate 3 has given the mean correctly to 3 significant figures 
and marked the position on the dot plot, so gets both marks.
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Question 4(a)(iv)

The spread of data is given by; spread = ± ½ range. A measurement can be considered to be an outlier if 
it is more than twice the spread from the mean. State whether you consider either of the points; 0.330 or 
0.430 to be outliers and explain your reasoning. [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2
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Mark(s): Examplar 3 - 2/2

Examiner commentary
Candidate 1 has incorrectly used a range of plus or minus the 
spread (0.015) instead of twice the spread, so does not gain any 
marks.

Candidate 2 has stated that 0.330 is an outlier because it lies 
below 0.370 (which is twice the spread of 0.015 from the value 
of the mean of 0.400 given in part a(iii)) , but has not given the 
reasoning why 0.430 is not an outlier in as much detail.  This 
response only gets one mark.

Candidate 3 has clearly shown the range of values to be 
between 0.371 and 0.431 and stated that 0.430 lies within the 
range, and 0.371 lies outside of the range.



Exemplar Candidate Work

48

A Level Physics B

© OCR 2017

Question 4(b)(i)

Fig. 4.4 shows a plot of magnification m against v for the data from Fig. 4.2. The last two points are missing 
from the graph. The uncertainties are too small to be shown on this graph. 

The last two points from Fig. 4.2 have not been plotted. Complete Fig. 4.5 below, adding the last two 
magnification values. [2]

Mark(s): Examplar 1 - 1/2

Mark(s): Examplar 2 - 2/2

Examiner commentary
Candidate 1 has correctly calculated both value of m, so gets 
one mark.  The second mark is not awarded as the values are 
given to an inconsistent number of significant figures.  It does 
not matter how many significant figures are used here, but the

two values should be recorded consistently.

Candidate 2 has given both correct values to 3 significant figures 
so gets both marks.
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Question 4(b)(ii)

Add the remaining points to the graph. [1]

Mark(s): Examplar 1 - 0/1

Mark(s): Examplar 2 - 1/1

Examiner commentary
Candidate 1’s plot for the first point is about 2mm too high, so 
the mark is not awarded.

Candidate 2 has plotted both points correctly so gains the mark.
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Question 4(b)(iii)

 [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2

Mark(s): Examplar 3 - 2/2
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Examiner commentary
Candidate 1 has not rearranged any relevant equations so does 
not get any marks. 

Candidate 2 starts off okay by rearranging the lens formula to 
get 1/u as the subject of the equation and then substitutes this 
into m = v/u, but does not show how to get from there to the 
expression for magnification; this only gets one mark.

Candidate 3 also begins in the same way but shows all the steps 
in a logical order to get to the final relationship and gains both 
marks.

Question 4(b)(iv)

Use data from the graph to calculate the focal length f of the lens.  f =                        m   [2]

Mark(s): Examplar 1 - 0/2

Mark(s): Examplar 2 - 1/2
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Mark(s): Examplar 3 - 1/2

Mark(s): Examplar 4 - 2/2

Examiner commentary
Candidate 1 has attempted to rearrange the equation of the 
line to make f the subject, and has then substituted coordinates 
from a data point.  However errors have been made and the final 
value is incorrect.

Candidate 2 has correctly substituted coordinates from a point 
on the line into the equation and arrived at the correct value for 
focal length.  However this only gets one mark, as the gradient of 
the line should have been used.

Candidate 3 has correctly identified that the gradient of the line 
is equal to minus 1/f, and substituted suitable values in but has 
then miscalculated the value of gradient.

Candidate 4 has correctly identified that gradient is equal to 
minus 1/f and then calculated the final value of f = 0.15 m.
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Question 4(c)(i)

A second converging lens of different focal length is used to form an image. Data for the second lens is 
displayed in Fig. 4.6. 

Use Fig. 4.6 to determine the power of this lens. Power =                  dioptre   [1]

Mark(s): Examplar 1 - 0/1
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Mark(s): Examplar 2 - 1/1

Examiner commentary
Candidate 1 has calculated the gradient of the line in the graph 
which does not give a value for power of the lens.

Candidate 2 has used the intercept of the graph to correctly give 
the power of the lens.
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Question 4(c)(ii)

Use the uncertainty bars on Fig. 4.6 to determine the maximum and minimum values for the power of the 
lens. Use these values to determine the percentage uncertainty in the power of the lens.

Maximum power value =                                       dioptre

Minimum power value =                                        ioptre

Percentage uncertainty =                                       %    [4]

Mark(s): Examplar 1 - 0/4
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Mark(s): Examplar 2 - 1/4
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Mark(s): Examplar 3 - 2/4
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Mark(s): Examplar 4 - 3/4
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Mark(s): Examplar 5 - 4/4

Examiner commentary
Candidate 1 has not drawn any worst acceptable lines through 
the error bars, so is unable to find the intercept of the lines 
to give max and min values for the power of the lens.  The 
values given for max and min values give rise to a percentage 
uncertainty of about 8% so the final mark cannot be gained.

Candidate 2 has not drawn any lines, so cannot get the first 
two marks, nor the readings of intercept.  However one mark is 
gained by correctly calculating the percentage uncertainty with 
error carried forward.

Candidate 3’s lines do not cross the actual line of best fit so are 
incorrect.  However, the y-intercepts of the two lines have been 
correctly read off and the percentage uncertainty correctly 
calculated so 2 marks are gained.

Candidate 4 has drawn both steepest and shallowest acceptable 
lines and read off the intercepts for the max and min values 
for power of the lens.  That gives this response 3 marks.  The 
calculation of percentage uncertainty is incorrect.

Candidate 5 has got everything correct.
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