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Introduction
The following resource has been developed to support 
teachers in understanding how examiners apply 
the marking criteria and what they are looking for in 
candidate responses. There are sample responses for a 
selection of questions from the Sample assessments, with 
accompanying commentary. 

The sample responses and commentaries should be read 
alongside the Specification for GCSE Twenty First Century 
Suite - Physics B (9 –1) which is available from the website. 

OCR will update these materials as appropriate. 

Centres may wish to use these support materials in a 
number of ways: 
• teacher training in interpretation of the marking 

criteria 
• departmental standardisation meetings 
• exemplars for candidates to review. 

Please note that this resource is provided for advice and 
guidance only and does not in any way constitute an 
indication of grade boundaries or endorsed answers. 
Whilst a senior examiner has provided a possible mark/ 
level when marking these answers, in a live series the 
mark a response would get depends on the whole 
process of standardisation, which considers the big 
picture of the year’s scripts. Therefore the mark/level 
awarded here should be considered to be only an 
estimation of what would be awarded. How levels and 
marks correspond to grade boundaries depends on the 
Awarding process that happens after all/most of the 
scripts are marked and depends on a number of factors, 
including candidate performance across the board. 
Details of this process can be found here: http://www.ocr. 
org.uk/Images/142042-marking-and-grading-assuring-
ocr-s-accuracy.pdf

http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
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J259/01: Foundation paper – Tier 1 –
Question 1

1 Two students are investigating springs and forces.

(a) They measure how much a steel spring stretches with a range of different weights hung on it.

 State one safety precaution the pupils should take when completing this experiment. [1]

Mark scheme

Question Answer Marks AO element Guidance

1 (a) Not to hang too much weight so not to 
break spring / careful with dropping masses 


1 3.3a ALLOW any sensible suggestion for 
safety precaution

1 mark

Commentary 
The learner’s response of wearing safety goggles is a completely 
valid and acceptable one – there is a definite risk of metal springs/
wires suddenly snapping when under load, so wearing eye 
protection is definitely a good idea!

Question 1(a), sample answer
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(b) They collect the following results.
 

Force (N) Extension (cm)
0.0 0.0
1.0 1.6
2.0 3.2
3.0 6.0
4.0 6.4
5.0 8.0

Circle the outlier in the results for extension.  [1]

Mark scheme

Question Answer Marks AO element Guidance

1 (b) 6.0 (cm) circled  1 3.1a

Question 1(b), sample answer

Commentary 
In order to spot the anomalous data point (without simply 
guessing) the learner must spot the pattern of the extension 
increasing by approximately 1.6 cm with each additional newton 
of force, therefore the 6 cm reading should be 4.8 cm.

1 mark
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(c) They start to plot a graph of their results.
 

Plot the remaining points, ignoring the outlier, and draw a line of best fit.  [3]

Mark scheme

Question Answer Marks AO element Guidance

1 (c) Marks correctly plotted 

Correct best fit line 

3 2 x 2.2

1.2

If outlier plotted give 2 marks only.
ALLOW ECF from (b)
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Question 1(c), sample answer

Commentary 
The learner has plotted the remaining points accurately and 
drawn an appropriate LOBF, thus all 3 marks have been earned.  
Note: a common mistake that some learners can be inclined to 
make when drawing a line of best fit is forcing the line to pass 
through the origin, simply because the relationship ‘should’ be a 
directly proportional one!

3 marks
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(d) Using the data, calculate the spring constant of the spring when the force is 4.0 N.
 Force exerted = extension x spring constant

        ………………………………N/m  [4]

Mark scheme

Question Answer Marks AO element Guidance

1 (d) FIRST CHECK THE ANSWER ON ANSWER 
LINE

If answer = 62.5 (N/m) award 4 marks

Re-arrange equation to give spring constant 
= force ÷ extension 

Use the table to find extension at  
4N = 6.4 cm 

Convert cm into m = 0.064m 

4N ÷ 0.064 m = 62.5 (N/m) 

4

1.2 

2.1 

1.2

2.1

ALLOW any other pair of numbers from 
table / graph that gives same answer

Question 1(d), sample answer

Commentary 
The learner has correctly rearranged the equation as k=F/x and 
substituted in the relevant values for force and extension, thus 
the first two marks have been earned.  However, the learner has 
then gone on to make the classic mistake of failing to convert to 
SI units (cm to metres), thus their final answer is out by a factor of 
100.  This error has cost the learner both the conversion mark and 
therefore the final accuracy mark also.

2 marks
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J259/01: Foundation paper – Tier 1 – 
Question 3

3 Two students are investigating magnets and electromagnets.
 (a) They use three plotting compasses to examine the magnetic field around a bar magnet.

 (i) Which of the plotting compasses, A, B or C, is faulty and pointing in the wrong direction?
………………..    [1]

 (ii) At which ONE of the three positions, A, B or C, will the bar magnet’s field be the strongest?
………………..    [1]

Mark scheme

Question Answer Marks AO element Guidance

3 (a) (i) B  1 1.1

(ii) A  1 1.1
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Question 3(a)(i) and (ii), sample answer

1 mark

Commentary 
Both marks have been scored by the learner.  Note: some learners 
may incorrectly believe that a compass needle points DIRECTLY 
toward a South pole rather than following the field line at that 
point.
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(b) They set up the apparatus below to test a simple electromagnet.
 

(i) The students decided to change one factor and see how it affected the strength of the 
 electromagnet.
 They both repeated their tests. Here are their results.

Student B used heavier paper clips.
In student B’s experiment, calculate the mean for the number of paper clips attracted when 30 turns 
were used.

………………..   [1]

Mark scheme

Question Answer Marks AO element Guidance

3 (b) (i) 14  1 2.2

Question 3(b)(i) sample answer

1 mark

Commentary 
The mean has been correctly calculated and the mark awarded.
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 (ii) Which student, A or B, has collected better quality data?
  Give two reasons to support your answer.
        [2]

Mark scheme

Question Answer Marks AO element Guidance

3 (b) (ii) Student A’s data is more repeatable / shows 
less scatter 

Data is more accurate / precise as lighter 
paper clips used 

2 3.1b 

3.2b

ORA 
DO NOT ALLOW ‘less range’;
 
ALLOW ‘repeats show less range’. 
ORA

Question 3(b)(ii), sample answer

Commentary 
The learner has scored the second mark, but failed to compare 
and comment on the degree of scatter in the two sets of data.  
Less scatter in repeated readings implies the measurements were 
taken more precisely.

1 mark
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J259/02: Foundation paper – Tier 1 – 
Question 7

7 (a) Below is a simple model of the atom, with one part labelled. Label the other three parts (A, B 
  and C) shown.

    [3]

Mark scheme

Question Answer Marks AO element Guidance

7 (a) A: Nucleus 

B: Neutron 

C: Electron 

3 1.1
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Question 7(a), sample answer

Commentary 
All three marks have been scored by the learner.

3 marks
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(b) Radioactive materials give off three types of radiation: alpha particles, beta particles and gamma rays. 
 These have different penetrating powers.
 You are given a sample of radioactive material which gives out one of the three types of radiation, but 
 you do not know which one. You also have a Geiger counter to detect radiation, as shown below.

 

You place a thin sheet of paper between the source and the Geiger counter.
You then replace the paper with a sheet of aluminium metal about 2 mm thick.
Explain how the results tell you which sort of radiation is given out by the material.

[2]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) Alphas stopped by paper 

Betas penetrate paper but not Al sheet 

Gammas penetrate both 

2 1.2 Any two points (this will allow the third to 
be deduced)

Question 7(b), sample answer

1 mark

Commentary 
The alpha mark has been awarded here, despite the learner 
saying that the count rate would be ‘reduced significantly’ rather 
than ‘stopped’ as stated by the mark scheme.  This answer is 
acceptable because most radioactive sources are not pure alpha 
emitters so it is likely that there would still be some emission of 
beta and/or gamma too and therefore the count rate would not 
completely reduce to zero.  The beta mark has not been awarded 
as the learner has omitted to state that, in addition to being 
blocked by aluminium, beta would still penetrate paper, thus the 
statement is too vague.
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(c) Identify one hazardous effect associated with collecting the results from this experiment and explain 
 how you would complete the experiment in order to reduce this risk.

[2]

Mark scheme

Question Answer Marks AO element Guidance

7 (c) Can cause cancer / damage cells 

Make sure source is not directed towards 
body / is not ingested 

2 1.1

3.3a

ALLOW any hazard with relevant safety 
precaution

Question 7(c), sample answer

1 mark

Commentary 
The first mark has been earned as the learner has clearly 
highlighted the risk of damage to healthy cells.  However, the 
learner has lost out on the second mark as their statement ‘staying 
really far back’ is too vague, e.g. the safe distance would be very 
different for alpha compared to gamma!  In this case, the direction 
in which the source is pointing is more important.
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9 Sam is doing an experiment to investigate the output of a solar panel. She is using a small photocell to 
 model the panel.
 She is measuring the power output of the photocell when it is at different distances from a lamp, as 
 shown below. 

J259/02: Foundation paper – Tier 1 – 
Question 9
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(a) Sam obtained a range of values of power at different distances, as shown in the table below.

Four data points have been plotted on the graph axes below.

(i) Plot the remaining two data points and add a best-fit curve.

[2]

Mark scheme

Question Answer Marks AO element Guidance

9 (a) (i) Both points correctly plotted 

Smooth curve drawn 

2 1.2
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Question 9(a)(i), sample answer

2 marks

Commentary 
Both points have been accurately plotted and an appropriate 
smooth curve drawn.  Note: some learners may opt to force a line 
of best fit through these points or force a curved line through an 
incorrectly plotted data point (which should really be ignored or 
treated as anomalous).
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(ii) What does the graph show?.
[1]

Mark scheme

Question Answer Marks AO element Guidance

9 (a) (ii) Power goes down with distance (non-
uniformly) 

1 3.1a ALLOW negative correlation correctly 
described

Question 9(a)(ii), sample answer

1 mark

Commentary 
The learner has scored the mark here.  Note – some learners may 
incorrectly state that power is inversely proportional to distance.
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(iii) At a distance of 25cm the power was 72 mW. The voltage across the photocell was recorded as 12 V. In 
 your answer use the equation: power = potential difference x current.
 Calculate the current through the photocell.

…………………A   [4]

Mark scheme

Question Answer Marks AO element Guidance

9 (a) (iii) FIRST CHECK ANSWER ON ANSWER LINE. 
If answer = 6 x 10-3 (A) award 4 marks.

Rearranges equation to give

Current = power ÷ potential difference 

Converts mW to W = 0.072 W 

= 0.072 ÷ 12 

= 6 x 10-3 A 

Or 6mA

4  

1.2

2.1

2.1

2.1

Question 9(a)(iii), sample answer

2 marks

Commentary 
The learner has scored two marks for the correct rearrangement 
of the formula and for substituting in the relevant numbers.  
However, the learner has made the rather common error of 
neglecting to convert the current into SI units of A (not mA).  This 
affects the order of magnitude of the final answer so they have 
lost the final accuracy mark also.
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(iv) Calculate the resistance in ohms of the resistor using the equation:
 potential difference = current x resistance.

……………………….Ω   [3]

Mark scheme

Question Answer Marks AO element Guidance

9 (a) (iv) FIRST CHECK ANSWER ON ANSWER LINE. 
If answer = 2000 (Ω) award 3 marks.

Rearrange equation to give

Resistance = Potential difference ÷ current 


12v ÷ 6 x 10-3 A 

= 2000 (Ω)

3  

1.2 

2.1

2.1

Question 9(a)(iii), sample answer

1 mark

Commentary 
Once again the learner has scored the first mark for the correct 
rearrangement of the formula and for substituting in the relevant 
numbers, but once again failed to convert the current into SI units 
of A (not mA), thus producing a final answer with the wrong order 
of magnitude.  The examiner may or may not discretionally apply 
the ‘ecf’ condition in this situation, in which case an extra mark 
could possibly have been gained.
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(b) Describe how this experiment should be completed to get a valid set of data.
   [4]

Mark scheme

Question Answer Marks AO element Guidance

9 (b) Lamp at fixed distance from photocell and 
read I and V 

Repeat reading at each distance 

Repeat for any outliers 

Take mean I and V for each distance 

4  
3.3a

3.3b

3.3b

3.3a

Question 9(b), sample answer 1

0 marks

Commentary 
This is a very weak response in which the learner has failed to 
score any of the marks available.  The learner has mentioned 
several relevant key points and eluded to many of the marks, 
but has each time been too vague to actually secure the mark.  
For example, by simply stating that ‘the experiment should 
be repeated’ the learner has not stated which measurements 
specifically should be repeated.  The ‘spotting of anomalies’ 
has been mentioned, but not the need to then repeat the 
measurement for those erroneous readings.  Similarly, the 
statement ‘calculate a mean’ is too bald.
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Question 9(b), sample answer 2

3 marks

Commentary 
This is a much stronger repsonse in which 3 of the marks 
have been awarded.  The learner has mentioned the need to 
take repeats in order to calculate a mean, but they have not 
mentioned the need to do this for any outliers also, so they have 
lost out on the final mark.
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(c) Tom has done an identical experiment to Sam’s in a different part of the same lab.
 He used an identical lamp, photocell and resistor, but his values of power were much lower than  
 Sam’s for the same distances.
 He thinks that his part of the lab must have been different from Sam’s.
 Suggest and explain a reason for the difference in their results.

   [2]

Mark scheme

Question Answer Marks AO element Guidance

9 (c) Recognises that Tom’s photocell is getting 
less light 

Suggested reason 

2  
3.2a

3.2b

e.g. Sam was near a window (so more 
light) while Tom was in a dark corner; 
allow systematic mismeasurement of 
distance by one or the other if correctly 
justified e.g. the end of Sam’s ruler wasn’t 
near the actual lamp but some distance 
from it, so all her distances are too small

ALLOW any situation where Tom would 
receive less light than Sam

Question 9(c), sample answer

1 mark

Commentary 
The learner has earned the ‘suggest’ mark, but has omitted to 
attempt an explanation and so has failed to score the second 
mark.  This example highlights the common issue of some 
learners failing to discriminate between the instructions describe 
/ state / explain etc.



26  © OCR 2018

Candidate Style AnswersGCSE (9–1) Twenty First Century Science Physics B

6 This question is about the magnetic effect of an electric current.
 (a) (i) Which one of the diagrams correctly shows the magnetic field caused by a wire 
   conducting an electric current (electric current flowing into the paper)?

………………..   [1]

J259/03: Higher paper – Tier 1 – 
Question 6

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (i) B  1

Question 6(a)(i), sample answer

1 mark

Commentary 
This question has been answered correctly and the mark 
awarded.  The use of the ‘right-hand grip’ rule is a common 
method used by learners to deduce the magnetic field direction 
around a current-carrying wire.
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A wire is placed between the north and south poles of a permanent magnet and at right angles 
to the magnetic field.

The current is switched on (electric current flowing into the paper). This creates a force on the 
wire in the direction shown.

(ii) Complete the diagram by labelling the North and South poles of the permanent magnet and 
 sketching the resulting magnetic field between the poles.     [2]

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (ii) N and S pole correctly labelled; 

Magnetic field pattern correct direction 
between poles and over the top of the wire 


2 2.1
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Question 6(a)(ii), sample answer

1 mark

Commentary 
The poles of the permanent magnet have been labelled correctly 
and the first mark awarded.  However, the learner has failed to 
score the second mark; they have correctly drawn the field lines 
between the poles of the permanent magnet, however there 
is only a very weak RESULTANT field (few field lines) below the 
wire due to cancellation of the opposing field direction of the 
permanent magnet and current-carrying wire.  The resultant 
‘catapult field’ is then responsible for the force experienced by the 
wire. 
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(iii) The current in the wire in (ii) is 0.2 A, and the magnetic flux density is 0.036 T.
 Calculate the length of wire inside the magnetic field if the force experienced is 5.4 x 10-4 N.

……………………..m   [3]

Mark scheme

Question Answer Marks AO element Guidance

6 (a) (iii) FIRST CHECK THE ANSWER ON ANSWER 
LINE.
If answer = 7.5 x 10-2 (m) award 3 marks

Select F=BIL

Rearrange to get L = F ÷ (BI) 

5.4 x 10-4 N ÷ (0.036 x 0.2) 

7.5 x 10-2 (m) 

3  

Question 6(a)(iii), sample answer

1 mark

Commentary 
The learner has selected the correct equation and inserted 
the relevant data and therefore one mark has been awarded 
using examiner’s discretion.  The learner has then attempted 
to rearrange the equation for L, but has unfortunately omitted 
brackets around the (BI) term and consequently multiplied, rather 
than divided, by the current of 0.2 A.  This error has cost the 
learner the remaining 2 marks.
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 (b) This is a diagram of a simple transformer.

 The secondary coil produces an output of 12V.

 Calculate the number of turns needed on the secondary coil.

number of turns = …………………………   [2]

Mark scheme

Question Answer Marks AO element Guidance

6 (b) FIRST CHECK THE ANSWER ON ANSWER 
LINE.
If answer = 1 440 (turns) award 2 marks

2 1.2 

2.1

230     =   12 
27600       X

OR 230 x 12 / AW 
         27600

1 440 (turns) 

Question 6(b), sample answer

2 marks

Commentary 
The learner has used the correct ratios of V1/N1=V2/N2 for each 
coil and successfully scored both marks.
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 (c) A National Grid transformer in a sub-station converts 30 000 V into 230 V to power a town of  
  12 000 inhabitants. The transformer is 99% efficient.

 Using appropriate estimates, discuss the energy consequences for the transformer sub-station 
 if the efficiency is less than 100%.

[2]

Mark scheme

Question Answer Marks AO element Guidance

6 (c) Energy dissipated in transformer will result in 
heat up of substation. If not removed it will 
result in a meltdown. 

Large amount of energy justified by estimate 
e.g. 1 to 5kW per person. Typical output 
current at 230V of 200 - 10 000 A 

2 2.1

Question 6(c), sample answer

1 mark

Commentary 
The learner has mentioned the conversion of electrical energy 
to heat, but they have not related this to the consequences for 
the transformer, so the first mark has not been fully earned.  No 
attempt has been made by the learner to estimate the order of 
magnitude of energies involved; this is a higher-level part of the 
question that only the more able learners would probably be 
expected to score on.
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7 Two students are investigating springs and forces.
 They begin by comparing three different springs.
 They measured how much each spring stretched for a range of different weights attached.
 Here are their results:

 (a) One of the students makes a comment about the data.

  Is this student correct?

  Use your understanding of what is meant by a linear relationship to help explain your 
  answer.

   [2]

J259/03: Higher paper – Tier 1 – 
Question 7

Mark scheme

Question Answer Marks AO element Guidance

7 (a) (The student is incorrect / partly correct)

Springs A and C follow a linear relationship / 
spring B does not follow a linear relationship; 


In a linear relationship the extension 
increases in equal amounts (as the force 
does) / the graph is a straight line from the 
origin 

2 3.1a Marks are for the explanation

SPRING A
Force 

(N)
Extension 

(cm)
0.0 0.0
1.0 0.7
2.0 1.4
3.0 2.1
4.0 2.8
5.0 3.5

SPRING B
Force 

(N)
Extension 

(cm)
0.0 0.0
1.0 0.6
2.0 1.0
3.0 1.6
4.0 2.4
5.0 3.8

SPRING C
Force 

(N)
Extension 

(cm)
0.0 0.0
1.0 1.6
2.0 3.2
3.0 4.8
4.0 6.4
5.0 8.0
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Question 7(a), sample answer

1 mark

Commentary 
The learner has strongly inferred that spring B does not follow 
a linear relationship.  However, the explanation is not rigorous 
enough to secure both marks.  The learner is on the right track 
with their explanation by using specific values from the results 
table to show that the extension increases by different amounts 
from 0–1 N and then 1–2 N, but this is still a partially incomplete 
explanation, so overall 1 mark has been awarded.
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 They then plotted a graph of the data for spring C. (Note that the extension of the spring is in metres).

 (b) Use the graph to calculate the amount of work done (in joules) in stretching the spring 
  over the first 8 cm (0.08 m).

……………………..J   [2]

Mark scheme

Question Answer Marks AO element Guidance

7 (b) Area under graph OR 0.5 x 5 x 0.08 ; 

0.2 (J) 

2 2.2
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Question 7(b), sample answer

0 marks

Commentary 
It would appear that the learner has attempted to use the 
equation W = 0.5xFxe to calculate the work done in stretching the 
spring, but they have omitted the factor of 0.5.  This error could 
have also have occurred due to the learner attempting to use the 
equation W = Fxd, but once again forgetting that the force F is the 
average force used to stretch the spring, namely (0+5)/2 = 2.5 N.  
The learner has not scored any of the marks available here.
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 (c) When a rubber band is pulled, it stretches quite easily to start with and then becomes stiffer. 
  Sketch a curve on the graph above to show this behaviour.

[1]

Mark scheme

Question Answer Marks AO element Guidance

7 (c) Curve line drawn starting 0,0 parabola-like 
curve with increasing gradient.

1 2.2

Question 7(c), sample answer

1 mark

Commentary 
The learner has secured the one mark available.
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10 Richard uses the equipment below to calculate the specific heat capacity of water.

 (a) (i) State one safety issue Richard needs to consider in a risk assessment and explain 
   what they can do to prevent this risk.

   [2]

J259/03: Higher paper – Tier 1 – 
Question 10

Mark scheme

Question Answer Marks AO element Guidance

10 (a) (i) Risk from burning from hot water/heating 
element 

Prevent risk by using care when around hot 
water/putting lid on the beaker/putting 
heating element in the water before turning 
it on and waiting for it to cool before 
removing it. 

2 2.2 

 
 
3.3a

ALLOW any other sensible risk and linked 
precaution

Question 10(a)(i), sample answer

1 mark

Commentary 
The risk of burns from the hot water has been identified by the 
learner and the first mark awarded.  However, the suggested 

means of prevention by ‘wearing heat-proof gloves’ is too vague 
and impractical for a standard laboratory environment solution.
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 (ii) He calculates the change in thermal energy to be 12 900 J.
  Calculate the specific heat capacity of water if the mass of water is 0.1 kg and the temperature 
  change is 30°C.

……………..J/kg°C   [3]

Mark scheme

Question Answer Marks AO element Guidance

10 (a) (ii) FIRST CHECK THE ANSWER ON THE 
ANSWER LINE.
If the answer = 4300 (J/kg°C) award 3 
marks.

Select: E = m x c x θ

Rearrange to get θ = E ÷ m x c 
= 12 900 J ÷ (0.1kg x 30°C) 
=4300 (J/kg°C)

3  

1.1
2.1
2.1

Question 10(a)(ii), sample answer

3 marks

Commentary 
The most challenging aspect of this question was the correct 
rearrangement of the equation.  The learner has completed this 
successfully and arrived at the correct answer, thus earning all 3 
marks available.
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 (iii) State and explain how he could improve the experiment to get a more accurate result.
   [2]

Mark scheme

Question Answer Marks AO element Guidance

10 (a) (iii) Any reference to insulation/lagging 

Reduce heat transfer to surroundings

2 3.3b

Question 10(a)(iii), sample answer

1 mark

Commentary 
The learner has correctly identified bubble wrap as a recognisable 
form of insulation (though perhaps not an ideal choice of material 
in this particular application) so the first mark has been awarded.  
Unfortunately the learner has not then gone on to explain the 
reasoning behind this suggestion, so the final mark has not been 
scored.
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 (b) Richard then does another experiment. He fills two beakers with equal masses of liquids X and Y, 
  at the same temperature.
  The temperatures of the liquids are monitored throughout the experiment.
  The variation with time of the temperature of the liquids is shown below.

 Use the graph to compare what happens to liquids X and Y at 55 °C. Suggest what is happening 
 to the liquids at this temperature.

   [3]

Mark scheme

Question Answer Marks AO element Guidance

10 (b) They stay at 55 oC for the same amount of 
time 
X (solidifies) before Y 
At 55 oC both X and Y solidify / freeze 

3 3.1b

3.2b

3.2b

Question 10(b), sample answer

2 marks

Commentary 
The learner has scored the second two marks for correctly stating 
that both of the liquids freeze at 55 0C, with X freezing before Y.  
However, the learner has failed to state that both liquids remain 
at 55 0C for the same amount of time (indicating that heat was 
removed from each liquid at the same rate) and has therefore not 
scored the first mark.
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 (c) Richard argues that liquids X and Y are the same substance.
  State what evidence there is to support this?

   [1]

Mark scheme

Question Answer Marks AO element Guidance

10 (c) Same temperature for solidification/freezing 


1 3.2b

Question 10(c), sample answer

0 marks

Commentary 
The learner’s statement of ‘both stay the same’ is too vague.  It is 
important to emphasise the point that two identical substances 
will have the same freezing point, since freezing temperature is an 
inherent property of a given material.
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 (d) A beaker contains hot water. Richard wants to calculate the thermal energy lost by the hot water 
  when he puts a cold aluminium block into it.

 What information will he need to make this calculation?

   [3]

Mark scheme

Question Answer Marks AO element Guidance

10 (d) Specific heat capacity (of water) 

Mass of hot water 

Temperature change 

3 3 x 1.2 ALLOW initial and final temperatures

Question 10(d), sample answer

2 marks

Commentary 
The learner has scored the ‘mass of water’ mark effortlessly.  The 
‘temperature change’ mark has also been awarded (albeit with 
a little examiner’s discretion) since the learner has clearly stated 
that both the final and initial temperature of the water must be 
measured (from which the change in temperature could clearly 
be determined).  Some learners may omit to mention that the 
SHC of water is also a required piece of information, perhaps 
because this would be a looked-up, rather than measured, 
quantity in this situation.
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12 A group of students are designing an experiment to investigate the relationship between stopping 
 distance and speed.

The apparatus

The trolley has a mass of 200 g and is placed on a gently sloping ramp.

Thick carpet is used to slow down the trolley.

The metre ruler is needed to measure the stopping distance.

(a) How could the student calculate the ‘top speed’ of the trolley at the bottom of the ramp, just 
 before it reaches the carpet?
 Name the apparatus and how it should be used.

   [3]

J259/03: Higher paper – Tier 1 – 
Question 12

Mark scheme

Question Answer Marks AO element Guidance

12 (a) (i) Light gate / electronic timer / data logger; 

Measures the time for trolley to travel a 
(known) distance 

Use speed = distance ÷ time 

3 1.2

Question 12(a), sample answer 1

1 mark
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Commentary 
This is a fairly weak response and the learner has scored only 
one mark out of the possible three.  The learner has correctly 
suggested the use of a data logger (a pair of light gates would 
also be needed), but then gone on to further discuss the practical 
details of using a light gate interrupter card, rather than the 
quantities that the light gates would be required to measure, 
namely the speed/time of the trolley between two points on the 
ramp.

Question 12(a), sample answer 2

2 marks

Commentary 
This is a stronger response to the question, in which the learner 
has clearly described a valid method for determining the speed of 
the trolley by manually taking distance and time measurements.  
Note: the formula ‘speed = distance ÷ time’ gives only the 
AVERAGE speed, therefore the trolley should be timed between 
two points fairly close together (and close to the bottom of 
the ramp) in order to produce a meaningful estimate of the 
instantaneous speed at the bottom of the ramp.
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The procedure

The trolley is released and allowed to run freely down the slope.

The distance it takes for the trolley to come to rest is measured.

The experiment is repeated by releasing the trolley from different positions up the ramp in order to 
change the ‘top speed’.

The results

(b) Complete the plotting of the points on the grid above and draw a smooth curve of best fit.
   [2]

Speed 
(m/s)

Stopping 
distance (m)

0.52 0.18
0.39 0.11
0.66 0.28
0.79 0.40
0.82 0.44
0.94 0.62
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Mark scheme

Question Answer Marks AO element Guidance

12 (b)

Last two points both plotted correctly; 

Smooth curve drawn going through (0.0) 

2 1.2

Question 12(b), sample answer

2 marks

Commentary 
The learner has accurately plotted the outstanding data points, 
so the first mark has been awarded.  A smooth curve has also 
been drawn; the curve narrowly misses the last three data points, 
however the second mark has been awarded nonetheless as 
the learner has clearly demonstrated their understanding of 
what a smooth curve should generally like look.  Note – it is 
not uncommon for some learners to omit to draw a smooth 
curve through the origin; passing through the origin is definitely 
required in this case, as clearly a speed of zero would have a 
stopping distance of zero!
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 (c) Describe the pattern shown on the graph.
   [2]

Mark scheme

Question Answer Marks AO element Guidance

12 (c) As the speed of the trolley increases, the 
stopping distance increases; 

The stopping distance increases more 
quickly at higher speeds 

2 1.2 ALLOW ‘the braking force is proportional 
to speed’ for 1 mark

Question 12(c), sample answer 1

0 marks

Commentary 
Neither of the above two sample answers are particularly strong.  
In sample answer #1, the learner has baldly stated that there is a 
‘positive correlation.’  This statement is too vague as it does not 
actually describe what the graph is showing, whereas in sample 
answer #2, the learner has scored this mark effortlessly.  It is 
expected that the second ‘additional detail’ mark would only be 
scored by more able learners.

Question 12(c), sample answer 2

1 mark
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 (d) Describe and explain how the stopping distances graph would differ if the trolley had an 800g 
  mass placed on top of it.

   [3]

Mark scheme

Question Answer Marks AO element Guidance

12 (d) (More gpe to start with i.e.) more ke when 
reaching carpet 

The resistive force of the carpet would be 
unchanged 

The stopping distance would be greater at 
each speed 

3 1.2 ALLOW wrong answer to force but must 
be consistent.
ALLOW attempts to quantify

Commentary 
In this example, the learner has gone against the grain of the 
expected answer and stated that the stopping distance of a 
heavier trolley would actually DECREASE.  While this may not 
be strictly correct, the argument put forward by the learner to 
support their statement is sound – the additional mass would 
increase the reaction force, and therefore the friction, between 
the wheels/base of the trolley and the carpet, thus arguably 
reducing the stopping distance.

Question 12(d), sample answer 1

 

1 mark
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Commentary 
This is a stronger response in which the learner has recognised 
that greater mass means greater kinetic energy and therefore 
increased stopping distance for a given speed (since the 
CONSTANT resistive force of the carpet has to convert more KE 
into heat, which requires a greater distance).  Note – the same 
argument can also be applied in terms of greater momentum 
(also mentioned by the learner) and therefore greater stopping 
time.

Question 12(d), sample answer 2

 

2 marks
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6 This question is about using a spring to fire a small steel ball from a ‘cannon’.
 The spring fits inside a tube, as shown below.

The spring is compressed, and the energy stored in the spring is used to fire the ball.

(a) The spring used has a spring constant of 32 N/m, and the steel ball has a weight of 0.14 N.

 The ball is placed on top of the spring. Show that the weight of the ball compresses the spring 
 by about 4 mm.

   [3]

J259/04: Higher paper – Tier 2 – 
Question 6

Mark scheme

Question Answer Marks AO element Guidance

6 (a) FIRST CHECK THE ANSWER ON ANSWER 
LINE.
If answer = 0.0044 m ≈ 4 mm award 3 
marks

Recall and rearrange F=kx ⇒ x=F ÷ k 

= 0.14 m ÷ 32 N/m 

= 0.0044 m ≈ 4 mm 

3 2.1 1st mark can be for algebraic 
rearrangement or for direct substitution 
and arithmetical rearrangement
DO NOT ALLOW 4 mm without 
evaluation shown to more precision
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Question 6(a), sample answer

2 marks

Commentary 
The learner has correctly selected/recalled the equation for 
Hooke’s Law and substituted in the relevant numbers.  The 
(arithmetic) rearrangement has also been carried out correctly 
and the correct answer arrived at.  Unfortunately the learner has 
not then gone on to convert m into mm in order to secure the 
final mark.
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 (b) Alex is going to use this apparatus to investigate the range of a projectile fired at an angle. The 
  diagram below shows the steel ball just after it has left the tube.

On the diagram, draw an arrow on the steel ball to show the direction of the resultant force acting on 
it. You should ignore any effects due to the presence of air.

   [1]

Mark scheme

Question Answer Marks AO element Guidance

6 (b) Arrow vertically downwards  1 1.1

Question 6(b), sample answer

0 marks

Commentary 
The learner has incorrectly drawn an arrow pointing in the 
direction of motion.  Unfortunately, this misconception that ‘force 
causes motion’ (rather than CHANGE in motion) is rife, not only 
amongst GCSE students, but the general public as a whole.



53  © OCR 2018

Candidate Style AnswersGCSE (9–1) Twenty First Century Science Physics B

 (c) In analysing her results, Alex found that the ball travelled furthest when it was fired at an angle of 
  45°. She and Eva are trying to explain this finding.

Discuss their ideas and decide whether their ideas help to explain the results.

   [5]

Mark scheme

Question Answer Marks AO element Guidance

6 (c) Need to combine both ideas

Steeper angle means sideways velocity 
smaller 

So does not go far sideways before hits 
ground 

Shallower angle means travelling closer to 
ground 

So hits ground sooner than it would with a 
flight angled upwards 

Therefore an intermediate angle of 45 
degrees provides the greatest range 

5

2.1 

3.1b 

2.1 

3.1b 

3.2b

Do not expect vocabulary of component, 
but needs to recognise it has a lot of ‘up’ 
but not much ‘sideways’

Again do not expect ‘component’ 
but needs to recognises it has a lot of 
‘sideways’ but not much ‘up’
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Question 6(c), sample answer 1

1 mark

Commentary 
While the learner has not stated any of the points on the mark 
scheme explicitly, they have shown a basic understanding 
of the compromise between maximising the time of flight 
(steep launch angle) and maximising the horizontal velocity 
component (shallow launch angle), so one mark overall has been 
discretionally awarded.

Question 6(c), sample answer 2

3 marks

Commentary 
This is a stronger response in which the learner has clearly 
described the trade-off between the maximum time of flight 
achieved with a steep launch angle and the maximum horizontal 
velocity component achieved with a shallow launch angle.

In order to gain further marks, both learners needed to further 
break the problem down into horizontal and vertical motion 

and discuss the time of flight and the magnitude of the velocity 
components in each case.  This is a challenging question as it 
requires an understanding of perpendicular velocity components.  
Only the most able learners would be expected to gain full marks 
in this question.
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8 This question is about an electric motor.
 (a) An electric motor, attached to a 12 V d.c. source, draws a current of 5.6 A while lifting a load of 
  25 kg. It takes the motor 45 seconds to lift the load through a height of 1.7 m.

 (i) An electric motor, attached to a 12 V d.c. source, draws a current of 5.6 A while lifting a 
  load of 25 kg. It takes the motor 45 seconds to lift the load through a height of 1.7 m.

………………..J    [6]

J259/04: Higher paper – Tier 2 – 
Question 8

Mark scheme

Question Answer Marks AO element Guidance

8 (a) (i) FIRST CHECK THE ANSWER ON ANSWER 
LINE.
If answer = 2599 (J) award 3 marks

Recall equations: PE gained = mgh

electrical power = IV

electrical working = Pt 

PE = 25 kg × 10 N/kg × 1.7 m = 425 J 

Electrical power = 5.6 A × 12 V = 67.2 W 

electrical working = 67.2 W ×45 s = 3024 J 

Increase in internal energy of motor = 3024 
J – 425 J  
= 2599 J = 2600 (J) 

6  
 

1.1

2.1

2.1

2.1

 
1.1
1.1

Award 1 marks for correctly recalling 3 
equations.
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Question 8(a)(i), sample answer 1

1 mark

Commentary 
This is a weak response in which the learner has only managed to 
calculate the mechanical gain in GPE of the mass when it is raised.  
The learner has then incorrectly attributed this gain in GPE to the 
increase in the internal energy (as heat) in the motor.

Question 8(a)(i), sample answer 2

3 marks

Commentary 
This is a stronger response from the learner in which 3 of the 
available marks have been gained.  The learner has successfully 
calculated the GPE gained by the mass as well as the input 
power to the motor using P=IV.  The learner has then attempted 
to calculate the energy gained (as heat/internal energy) by the 
motor by subtracting the input power to the motor from the 
GPE gained by the mass; this is clearly incorrect as the input 
power needs to first be converted to the (electrical) ENERGY in 
joules delivered to the motor in 45 s.  The learner has successfully 
recalled the third equation P=W/t so an additional mark has been 
awarded for the correct recall of the three equations.
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 (ii) A force of 250 N is needed to lift the load a distance of 1.7 m. Calculate the work done.
………………..J   [3]

Mark scheme

Question Answer Marks AO element Guidance

8 (a) (ii) FIRST CHECK THE ANSWER ON ANSWER 
LINE.
If answer = 425 (J) award 2 marks.

Recall Work done = force x distance 

= 250 (N) x 1.7 (m) 

= 425 (J) 

3  
 

1.1

2.1

2.1

Question 8(a)(ii), sample answer 

3 marks

Commentary 
The learner has successfully calculated the work done and scored 
all 3 marks available.  Note: The work done by the lifting force is 
equal to the gain in GPE of the mass, as it must be.
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 (b) When an electric motor is switched on, it has a very large current through it, but this rapidly  
  drops to a much smaller value.

  Which two of the following statements can explain this observation?
  Put ticks () in the boxes after the two correct statements.

  The turning motor acts as a generator which 
  produces a p.d. opposing the battery p.d.

  As the motor speeds up, the friction in the 
  turning parts becomes smaller.

  Friction in the motor dissipates energy resulting 
  in more energy taken from the supply.

  Current heats the coils in the motor which 
  makes their resistance increase.

  As the motor turns faster, the force needed to 
   turn it decreases

[2]

Mark scheme

Question Answer Marks AO element Guidance

8 (b) The turning motor acts ……

Current heats the coils ……

2 1.1

2.2

Question 8(b), sample answer 

1 mark

Commentary 
The learner has successfully selected the ‘Current heats the coils…’ 
box and this is probably the most commonly expected correct 
response.  The second correct statement of ‘The turning motor 

acts…’ is a higher-level response and one that only the more able 
learners would be expected to score as it relates to the back-emf 
of the motor.
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