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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific 
conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
 the specification, especially the assessment objectives 

 the question paper  

 the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
 
USE OF ANNOTATIONS 
 

 If a question part has only one mark (including of course all of section A) then no ticks are needed. Just enter 0 / 1 / # in Assessor 
 If the question part has more than one mark, indicate where each mark is gained by the use of ticks in the appropriate place. Do not use 

crosses. 
 If the mark scheme states, for example 

FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.5 (m/s2) award 2 marks  
Then if the answer is correct, do not put multiple ticks. Just put a single tick next to the [mark total] bracket for that question part. 

 For the LOR question (21a), indicate 6, 5, 4, 3, 2, 1, 0 marks by L3, L3^, L2, L2^, L1, L1^ and X. This is the only place where a cross is to be 
used. Avoid using highlights and suchlike in this question. 
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.  
 

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 
 

AO2.1 Apply knowledge and understanding of scientific ideas.  
 

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 
 

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 
experimental procedures.  

AO3.1  
 

Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
 

PMT
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
  

Question Answer Marks AO 
element Guidance 

1   C  1 1.1  

2   B  1 2.2  

3   A  1 1.1  

4   B  1 2.2  

5   A  1 2.2  

6   C  1 2.1  

7   C  1 1.1  

8   B  1 2.1  

9   A  1 1.1  

10   C  1 2.1  

11   B  1 1.1  

12   B  1 1.2  

13   C  1 2.1  

14   B  1 2.1  

15   B  1 1.1  

 
For Section B, grey shading in the left-hand column indicates an overlap question: 22 & 23 here are identical to 16 & 17 in J249/03 

PMT
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Question Answer Marks AO 
element Guidance 

16 (a) (i) 50 (m)  
 1  2.2  

  (ii) 60 (s)  1  2.2  

 
  (iii) Any one from: 

Tape measure/ Measuring tape  
Trundle wheel  
 

1  
1.1 ALLOW Metre ruler / metre stick / metre wheel / 

surveyors’ wheel 
DO NOT ALLOW ruler  
ALLOW Fitbit/smartphone app 

 (b) (i) C  
It has the steepest line/gradient/slope / greatest change in 
distance per second / AW  
 

2  
2.2 

 
1.1 

 
ALLOW calculation of all 4 speeds 
NOT ‘highest distance change in shortest amount of 
time’ 

 
 
 

 (ii) B  
The line is horizontal/flat /distance does not change/AW  
 

2  
2.2 
1.1 

 

 

 (c)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.5 (m/s2) award 2 marks  
 
v = 20 ÷ 40  
v = 0.5 (m/s2)  
 

2  

 
 
 

2.1 
2.1 

 
 
 
 
Mp2 dependent on correct substitution for mp1 

 
 
 

PMT
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Question Answer Marks AO 

element Guidance 
17 (a) (i) The voltmeter is in series  

 
The ammeter is in parallel  
 
One of the cells is connected the wrong way round / AW  
 

3  

3.2b 
 

3.2b 
 

3.2b 

ALLOW reverse arguments: 
E.g. voltmeter should be in parallel  
E.g. ammeter should be in series  
 
ALLOW The cells/batteries are incorrectly 
connected / facing each other 

  (ii) Any one from: 
Put the voltmeter in parallel with the resistor  
 
Put the ammeter in series  
 
Turn around one of the cells/AW  

1  

3.3b ALLOW swap the meters over or AW 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 200 Ω award 4 marksUnit conversion 20(mA) 
= 0.02(A)/20x10-3 (A)  
 
 

R = 4.0 ÷ 0.02  
 
 
 
R = 200   
 
Ω  

4 

 
 
 

1.2 
 

2.1 
 

2.1 
 

1.2 
 

  
 

If final unit is k or V/mA, this unit conversion is not 
needed so mp1 is subsumed into mp2 
 
ECF incorrect or absent conversion of mA to A 
e.g. a bald answer of 0.2 gains mp2 & mp3 unless 
the unit is k or V/mA, when all 4 marks are 
awarded. 
 
Mark unit independently  
ALLOW ohm(s) or V/A or V/mA if consistent with 
working 

 (c)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 75 (C) award 3 marks 

Charge flow = current × time / Q = It  
 
Q = 2.5 x 30  
 
Q = 75 (C)  

3 

 
 
 

1.2 
 

2.1 
 

2.1 

Mp1 can be assumed if correct substitution follows 
 
 
 
 
 
 
No ECF from incorrect equation 

PMT
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Question Answer Marks AO 

element Guidance 
18 (a)  Any three from: 

Measure original length (using the ruler)  
 
Add the 2N weight  
 
Measure the extended length and use 
Extension = extended length – original length  
 
Use k = F ÷ x to determine k  
 

3 

 
 

1.2 x3 
 

 
 
 
 
 
ALLOW measure the extension/how far it stretched  

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 400 (Pa) award 2 marks  
 
P = 2 ÷ 0.005  
 
P = 400 (Pa)  
 

2 

 
 
 

2.1 
 

2.1 

 

 (c)  Two (or more) forces (are needed)  
 
Acting in different directions  

2 

1.1 
 

1.1 
 

Multiple forces are implied by the use of certain 
verbs e.g. squash, twist, squeeze 
 
ALLOW the marking points shown on a diagram 
Idea of second force can be implied by fixing one 
end/part of the material 
ALLOW clear use of tension or compression for 
both marks 

 
 
 

(d)  Plastic – stays deformed (when force is removed)  
 
Elastic – returns to original shape (when force removed)  
 

2 
1.1 

 
1.1 

 

ALLOW permanently changed 
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Question Answer Marks AO 

element Guidance 
19 (a) (i) Bar C drawn to the correct height of 12s  

 1 1.2  

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 12 (s) award 2 marks  
 
14 + 10 + 12 = 36 / (14 + 10 + 12)/3 without the 36  
 
36 ÷ 3 = 12 (s)  
 

2 

 
 
 

3.1a 
 

1.2 

 

 

 

ECF from (a)(i)    
 
ECF from mp1 above    

  (iii) Lift B  
 
Takes the least time (power is work done ÷ time 
taken)/AW  
 

2 

3.1b 
 

1.2 

 
 
If A chosen and correct explanation (for B) given, 
award mp2 but not mp1 

 (b) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 4166.7 (W) award 4 marks  
 
P = E ÷ t / power = work done ÷ time taken  
 
P = 50000 ÷ 12  
 
P = 4166.666667 (W)  
 
P = 4166.7 (W) (1dp) 
 

4 

 
 
 

1.2 
 

2.1 
 

2.1 
 

1.2 

 
 
 
ALLOW energy (transferred)  ÷ time taken 
 
 
 
ALLOW 4166.7 for 2 marks if more dp not given 
 
ECF own calculated power to 1 dp 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 3000 (J) award 3 marks  
 
Work done = force × distance  
 
W = 750 x 4  
 
W = 3000 (J)  

3 

 
 
 

1.2 
 

2.1 
 

2.1 

 

PMT
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Question Answer Marks AO 

element Guidance 
20 (a)  One straight line between the middle of the two poles  

 
 
 
At least 2 correctly curved lines between the edges of the 
poles, one above and one below 
 
Arrows on field lines going N to S  
 

3 

1.2 
 
 

1.2 
 
 

1.2 

Ignore any field lines not between the labelled poles 
Allow dotted lines. Straight line by eye (rulers not 
used) 
 
Concave smooth curves 
 
 
Any wrong arrow loses this mark 

 (b)  Any one from: 
Induced magnets lose their magnetism (when away from a 
magnetic field)/AW ORA 
 
Permanent magnets retain their magnetism (when away 
from a magnetic field)/AW  
 

1 1.1 

 
 
 

 (c)  Mistakes: 
When a voltage flows through them a magnetic field is 
created.  
 
The magnetic field can be increased by decreasing the 
number of turns……  
 

2 

 
3.1b 

 
 

3.1b 
 
 

 
Must circle ‘voltage, or ‘flows through’, or whole 
sentence 
 
Should circle ‘decreasing (the number of turns)’ but 
NOT the increasing current bit. 
If a candidate circles ‘magnetic field can be 
increased’ and then circles all or part of the 
increasing current bit, award 1 mark only for this 
sentence. 
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Question Answer Marks AO 

element Guidance 
21 (a) * Please refer to the marking instructions on page 4 of this 

mark scheme for guidance on how to mark this question.  

Level 3 (5–6 marks)  
States that there is no clear trend.  
AND 
Detailed identification of at least two problems with the 
experiment with suggestions of detailed improvements. 

There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  
 
Level 2 (3–4 marks)  
Recognises that the average speeds are similar. 
AND 
Identifies at least one problem with the experiment with a 
suggested improvement. 

There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
Refers to data from the table.  
AND 
Suggests an improvement to the experiment or identifies 
one problem with the experiment. 
 
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 

0 marks  
No response or no response worthy of credit.  

6 

2×3.1a 
2×3.2a 
2×3.3b 

AO3.1a Analyse information and ideas to 
describe trend in results 
For example: 
 No obvious/discernible trend 
 As loads increased time  the same 
 As loads increased speeds  the same 
 20N and 60N mean speeds the same 
 20N and 60N times the same 
 40N and 80N mean speeds the same 
 40N and 80N times the same 
 
AO3.2a Analyse information and ideas to make 
judgements and identify problems with the 
experiment 
For example: 
 Only 4 loads tested 
 Ramp distance too short 
 No repeated readings 
 Mass/weight of trolley ignored 
 Reaction times an issue for short times 
 
AO3.3b Analyse information and ideas to 
improve experimental procedures  
For example: 
 Test more loads 
 Include mass/weight of the trolley  
 Use a longer ramp 
 Have a smaller angle of ramp 
 Start higher up the ramp 
 Electronic timing method 
 Repeat readings and take a mean 

PMT
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Question Answer Marks AO 
element Guidance 

 (b)  EITHER  
 
v2 – u2 = 2as (no mark – on formula sheet) 
 
u = 0  
 
a = v2 ÷ 2s  
 
a = 22 ÷ (2 × 2.0)  
 
a = 1.0/1 (m/s2)  
 
OR 
 
mean v = ½ (0 + 2 m/s) = 1 m/s  
 
t = s/mean v = 2 m / 1 m/s = 2 s  
 
a = v/t  
 
   = (2 m/s - 0)/2 s = 1 (m/s2) 

 
 

4 

 
 

 
 

2.1 
 

2.1 
 

2.1 
 

2.1 

 
If no working shown and answer = 1 (m/s2), award 
all 4 marks. 
 
If wrong physics used, then award marks as 
appropriate for either approach. 
 

 

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question PaperOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



J249/01  Mark Scheme         June 2019 

13 

 

Question Answer Marks AO 
element Guidance 

22 (a) (i) 40 (g)  
 1 3.2b  

  (ii) Mass before = mass after / Mass is conserved AW  
 
 
Explanation in terms of particle rearrangement / 
conservation of numbers of particles 

2 1.1 x2 
 

 

ALLOW no mass is lost 
ALLOW matter for mass 
 
ALLOW atoms/molecules for particles 
 

 (b)  Any one from: 
Original properties return if change is reversed for physical 
changes  
 
Chemical change can’t be reversed (easily) OR physical 
change easily reversible 
 
The substance after the change is the same as the 
substance before the change for physical changes ORA  
 

1 1.1  
 
 
 
ALLOW in a chemical change particles join 
together in a different way 

 (c) (i) Any three from: 
 
Measure start/initial temperatures  
 
Turn on the heaters / heat water  
 
Measurements to determine energy or mass of water  
 
For a set time 
 
Measure the final/end temperatures  
 

3 2.2 x3 
 
 

IGNORE put thermometer or heater in beaker 
 
Initial can be implied 
 
 
 
 
 
ALLOW for a fixed temperature change 
  
ALLOW for a fixed temperature change, measure 
time 

 
 
 

 (ii) Any one from: 
Beakers are different sizes OR different volumes /mass of 
liquid in A and B  
 
Beakers are not insulated / no lids 

1 
 
 

3.3a 
 
 

 
 
 
 
ALLOW Heater is not fully in the water 

PMT
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Question Answer Marks AO 
element Guidance 

  (iii) Any two from: 
Use beakers of the same size / same volume 
 
Use same mass or volume of liquid 
 
Stir water / keep distance from thermometer to heater 
fixed 
 
Insulate the beakers or put the beakers on an insulating 
material  
 
Put a lid on the beakers  
 
Make sure the heater is fully inserted into the liquid  
 

2 

3.3b 
 
 

  

PMT
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Question Answer Marks AO 

element Guidance 
23 (a)  FIRST CHECK THE ANSWER ON ANSWER LINE 

If answer = 0.28 (A) award 4 marks  
 
Rearrange equation current = power ÷ potential difference/ 
I = P ÷ V  
 
I = 65 ÷ 230  
 
I = 0.2826086  
 
I = 0.28 (A)  
 

4 

 
 
 

1.2 
 
 

2.1 
 

2.1 
 

1.2 

 
 
 
 
 
 
 
 
NOTE If answer not to 2 sig figs max 3 marks 
 
ALLOW one mark for any calculated answer to 2sf 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 117000 (or 116000) (J) award 4 marks  
 
E = P x t  
 
Unit conversion 30 minutes = 1800 seconds  
 
E = 65 x 1800  
 
 
 
E = 117000 (J)  
 

4 

 
 
 

1.2 
 

1.2 
 

2.1 
 
 
 

2.1 

ALLOW ECF from (a) 
 
 
E = Q x V or I x t x V 
 
 
 
E = 0.28 1800  230 
ALLOW ECF for incorrect time conversion 
ALLOW three marks for 1950 (J)  
 
E = 116000 (J)  
 

 

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question PaperOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



Oxford Cambridge and RSA Examinations 
is a Company Limited by Guarantee 
Registered in England 
Registered Office; The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA 
Registered Company Number: 3484466 
OCR is an exempt Charity 
 
OCR (Oxford Cambridge and RSA Examinations) 
Head office 
Telephone: 01223 552552 
Facsimile: 01223 552553 
 
© OCR 2019 
 
 

OCR (Oxford Cambridge and RSA Examinations) 
The Triangle Building 
Shaftesbury Road 
Cambridge 
CB2 8EA 
 
OCR Customer Contact Centre 
 
Education and Learning 
Telephone: 01223 553998 
Facsimile: 01223 552627 
Email: general.qualifications@ocr.org.uk 
 
www.ocr.org.uk 
 
 
For staff training purposes and as part of our quality assurance 
programme your call may be recorded or monitored 
 
 
 
 
 

 

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question PaperOCR A GCSE · Paper 1 J249 1 · June 2019 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



paper-1-j249-1/november-2020/november-2020

thealevelphysicstutor.com



Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

 
AO2.1 Apply knowledge and understanding of scientific ideas.  

 
AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

 
AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 

experimental procedures.  
AO3.1  

 
Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question Answer Marks AO 
element Guidance 

1   D 1 1.1  
2   D 1 1.1  
3   B 1 2.1  
4   C 1 1.1  
5   D 1 2.2  
6   B 1 2.1  
7   C 1 2.2  
8   A 1 2.1  
9   A 1 1.1  

10   C 1 2.2  
11   B 1 2.1  
12   A 1 2.1  
13   A 1 2.1  
14   D 1 1.1  
15   C 1 2.1  
 
 
Grey shading in column 1 (questions 22 & 23) indicates an overlap question also found on J249/03 
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Question Answer Marks AO 
element Guidance 

16 (a)  Positively  
 
 
Negatively  
 
Neutrons  
 
Nucleus  
 

4 1.1 x 4  
 
 
 

 (b) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 997 (kg/m3) award 2 marks  
 
9970 ÷ 10  
= 997 (kg/m3)  
 

2  
 
 

2.1 
2.1 

 

 

  (ii) C B A 
 

1 1.1 Correct order only 

  (iii) Any one from: 
C has more/the most particles (for the same volume)  
 
A has fewer/the least particles (for the same volume)  
 

1 1.1 
 

 
ALLOW C has particles closest together/least 
spread out/most tightly packed 
 
ALLOW A has particles furthest apart/most spread 
out/least tightly packed 
 
ALLOW correct identification of C = solid, (B = 
liquid,) A = gas 
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Question Answer Marks AO 

element Guidance 
17 (a) (i) Correct symbol for a voltmeter  

Voltmeter is in parallel with the lamp  
2 1.1 

2.2 
 
ALLOW voltmeter in parallel with lamp and 
ammeter 

  (ii) Mistake: Units for current are missing  
Correction: Add A/amps/amperes/mA (for the unit)  
 
Mistake: Current is not recorded to correct number of 
decimal places / 1d.p.  
Correction: Current should be recorded to 1 d.p./1.0A  

4 3.2a 
3.2b 

 
3.2a 

 
3.2b 

 

 
 
ALLOW Current at 1.0 V is recorded to 4 
significant figures  
ALLOW current should be recorded to 2 sig figs 

  (iii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 1.25 (Ω) award 3 marks  
Rearrange to give resistance = potential difference ÷ 
current  
4(.0) ÷ 3.2  
= 1.25 (Ω)  

3  
 
 

1.2 
 

2.1 
 

2.1 

ALLOW 1.3 (Ω)  
 
(ALLOW R) = V ÷ I  
 
 
Choice of V, I for wrong data point loses this mark 
but can get mp1 for equation and mp3 for 
evaluation ecf.  
Mp3 may depend on units chosen for current in 
(a)(ii). 

 (b) (i) Point 1,1 correctly plotted within ½ small square  
Suitable curved line of best-fit drawn  

2 2.2 x 2 
 

 
Should be within 1 small square of each point. 
May not be extrapolated to (0,0,) 

 
 
 

 (ii) Current increases as potential difference increases/AW  
Rate of increase reduces/current increases more slowly 
with potential difference/AW  

2 
 
 

3.1a 
 

3.1a 
 

IGNORE it is a straight line 
ALLOW (they are) not proportional / not linear 
ALLOW resistance increases as current goes 
up/filament gets hotter 

  (iii) Change lamp for a (fixed) resistor  
Measure current for different potential differences/AW  

2 1.2 x 2  
ALLOW repeat the experiment 

  (iv) Straight line (through the origin)/ current is (directly) 
proportional to voltage  
Resistance is constant./not changing/ fixed 

2 1.2 x 2  
 
ALLOW obeys Ohm’s Law 
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Question Answer Marks AO 

element Guidance 
18 (a)  Any one set of readings from the graph multiplied 

together to give a correct number  
 
Any second set of readings from the graph multiplied 
together to give the same constant  
 

2 3.1b x 2 e.g. 5×500 = 10×250 = 20×125 = 25× 100 = 2500 

 (b)  Doubled  
 
Doubled  
 

2 1.1 x 2 
 

 

 (c)  Any two from: 
As temperature increases, pressure increases / AW 
 
 
 
 
Linear /straight line relationship  
 
 
 
 
 
Higher temperature means more (frequent) collisions 
(between particles and container) / AW 
 

2 1.1.x 2  
ALLOW higher temperature means bigger 
pressure 
DO NOT ALLOW T & P in wrong order 
 
DO NOT ALLOW (directly) proportional 
relationship 
ALLOW pressure goes up at the same rate as 
temperature  
 
 
IGNORE idea of more collisions with other 
particles 
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Question Answer Marks AO 
element Guidance 

19 (a)  Any two from: 
Speed is a scalar  
 
Velocity is a vector  
 
Speed does not take direction into account / AW  
 
Velocity does take direction into account / AW  
 
Speed is calculated using distance  
 
Velocity is calculated using displacement  
 
Displacement depends on direction from start point / 
displacement takes into account direction  
 
Distance does not depend on direction from start point  / 
distance does not take into account direction  
 

2 1.1 x 2  

 (b) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 20 (N) award 2 marks  
 
5 x 4  
= 20 (N)  
 

2  
 
 

2.1 
2.1 

 

 
 
 

 (ii) Any one from: 
Not all energy is transferred to motion  
 
(Air) resistance  
 
Drag  
 
Friction  
 

1 
 
 

3.2a 
 
 

 
ALLOW Energy losses  
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Question Answer Marks AO 
element Guidance 

19 (c) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 1500 (J) award 2 marks  
 
30 x 50  
 
= 1500 (J)  
 

2  
 
 

2.1 
 

2.1 

 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 20 (W) award 3 marks  
 
work done ÷ time  
 
1500 ÷ 75  
 
= 20 (W)  
 

3  
 
 

1.2 
 

2.1 
 

2.1 

ALLOW ecf from (c)(i) 
 
 
ALLOW  P = WD ÷ t 
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Question Answer Marks AO 
element Guidance 

20 *  Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
Level 3 (5–6 marks)  
Circuit A identified as a parallel circuit and having the 
brightest lamps  
AND 
Detailed explanation of why A has the brightest lamps 
AND 
Identification of control variables 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  

Level 2 (3–4 marks)  
Circuit A identified as a parallel circuit and having the 
brightest lamps  
AND 
An explanation of why A has the brightest lamps 
OR 
Identification of control variables 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
Level 1 (1–2 marks)  
Circuit A identified as having the brightest lamps. 
OR 
Identification that circuit A is in parallel. 
OR 
Identification of control variables 
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
0 marks  
No response or no response worthy of credit.  

6 1.2 x 2 
2.2 x 2 

3.2b x 1 
3.3a x 1 

 

AO1.2 Demonstrate knowledge and 
understanding of series and parallel circuits 
For example: 
• circuit A is parallel 
• circuit B is series 
• both circuits have one cell 
 
AO2.2 Apply knowledge and understanding of 
series and parallel circuits 
For example: 
• resistance is lower in circuit A / ORA 
• more current flows in circuit A / ORA 
 
AO3.2b Analyse information and ideas to draw 
conclusions 
For example: 
• lamps in circuit A are brighter / ORA 
 
AO3.3a Analyse information to develop 
experimental procedure by identifying control 
variables 
• same (number of) lamps 
• same (number of) cells 
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Question Answer Marks AO 

element Guidance 
21 (a) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 

If answer = 0.5 (N/cm) award 3 marks  
 
(Spring constant =) force ÷ extension  
 
2.0 ÷ 4.0  
 
= 0.5 (N / cm)  

3  
 
 

1.2 
 

2.1 
 

2.1 

ALLOW 3 marks for 50 N/m 
 
 
Needs algebraic or arithmetic rearrangement for 
this m.p. 
Choice of F, ext for wrong data point loses mp2 
but can get mp3 for evaluation ecf.  
 

  (ii) Any two from: 
Repeat readings and calculate a mean/average  
 
Use more forces  
 
Plot data on a graph (and use a line of best fit)  
 
Use equipment with a higher resolution 
 
Repeat experiment with different equipment (and 
compare results)  
 

2 3.3b x 2  

 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.8 (J) award 2 marks  
 
½ x 40 x 0.22   
= 0.8 (J)  

2  
 
 

2.1 
2.1 

ALLOW 3.8 (J) 

 (c) (i) (moment of 2N weight) = 80 (N cm)  
 
(moment of 3N weight) = 150 (N cm)  

2 2.1 
 

2.1 

ALLOW 1 mark if answers are reversed 

  (ii) Anti-clockwise (as anti-clockwise moment is larger than 
the clockwise moment) / left hand side goes down / AW 

1 3.1b ALLOW indication of rotation by an arrow on the 
diagram  
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Question Answer Marks AO 
element Guidance 

22 (a) (i) (Ruler has) equal numbers of protons and electrons / 
ORA 
 
 
 
 
 
 
So (effects of positive charges and negative charges) 
cancel out / AW / ORA  
 

2 2 x 1.1 ALLOW equal numbers of positive and negative 
charges/opposite charges / ORA 
ALLOW ruler has not lost/gained electrons / ORA 
ALLOW ruler is / atoms are neutral unless they 
lose/gain electrons / ORA 
ALLOW if the ruler had been charged, movement 
of electrons (to/from the air) would discharge it 
 
ALLOW overall/net charge is zero/neutral / ORA 
IGNORE just charge is neutral 

  (ii) Electrons are transferred (from/to the ruler or from/to the 
cloth) / ORA  
 
And any one from: 
Charges are no longer equal / AW  
 
Different numbers of protons and electrons / AW  
 
Effects no longer cancel out / AW  
 

2 2 x 1.1 ALLOW electrons are lost/gained 
DO NOT ALLOW protons/positive charges move 
 
 
 
 
 
 
ALLOW ruler becomes negative/positive with 
correct movement of electrons  

 
 
 

(b) (i) They must be opposite/unlike charges / one is positive 
and one is negative / one is a proton and one is an 
electron  
And any two from: 
They are being attracted   
The arrows show a force on the positive 
(charge)/(charge) B  
Forces / field (lines) go from positive to negative  
(Charge) A is negative AND (charge) B is positive 

3 3 x 1.2 ALLOW A is positive and B is negative for this 
mark only 
 
 
 
 
 
 
 
ALLOW forces / field (lines) go from B to A 
 
ALLOW maximum of 1 mark if described as 
positive and negative poles 
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Question Answer Marks AO 
element Guidance 

22 (b) (ii) Any one from: 
North and South (poles) (replace positive and negative 
charges)  
 
The arrows/field lines go from North to South (as 
opposed to positive to negative)  
 
They have similar shape field (patterns)  
 
Closeness of field lines represents strength of field (in 
each case)  
 
Opposite poles (and opposite charges) attract  
 
Both show direction of field (lines) / forces  

1 1.1  
 

 (c)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 5(.00) (C) award 3 marks  
 
(Rearrange equation) Charge = energy transferred / 
potential difference  
(charge =) 200 / 40  
= 5 (C)  

3  
 
 
 

1.2 
2.1 
2.1 
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Question Answer Marks AO 

element Guidance 
23 (a)  Tape measure / metre rule(r)/stick  

AND  
Stop clock/watch 
 

1 1.2 IGNORE just ruler 
 
ALLOW light gates 

 (b) (i) Mean = 2(.00)  
 
Median = 2.02  
 
Mode = 2.08  

3 1.2 x 3 
 

ALLOW 2.04 for mean (for ignoring 1.84)  
 
ALLOW 2.06 for median if 2.04 calculated for the 
mean 
 

  (ii) (They have a) wide spread/range / AW  
 

1 3.2a ALLOW (they are) not all close together / don’t 
have a small difference / not similar / AW  
 
ALLOW they are too different / have a big gap / 
not concordant / 0.24 gap 
 
IGNORE not consistent 
 

  (iii) Improvement must be linked to error 
 
Error: Reaction time / difficulty in starting/stopping timer 
at exact time / AW  
 
Improvement: Video/record the drop (and replay using 
timings from the recording) / use an electronic timing 
method / light gates / A/W  
 
OR 
Error: Not dropping ball from exact height / AW 
 
Improvement: Indication of marking the point from where 
it should be dropped / A/W 
 

2 3.3b 
 
 

3.3a 

Marks can be awarded for errors/improvements in 
either section 
 
IGNORE difficulty in timing without reason 
IGNORE human error unless qualified 
 
ALLOW use larger distances (so that % error in 
time is reduced) 
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
 the specification, especially the assessment objectives 

 the question paper  

 the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9-1) in Biology/Chemistry/Physics/Combined Science A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.  
 

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 
 

AO2.1 Apply knowledge and understanding of scientific ideas.  
 

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 
 

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 
experimental procedures.  

AO3.1  
 

Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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Question Answer Marks AO 
element Guidance 

1   D  1 1.1  

2   B  1 1.1  

3   D  1 1.1  

4   B  1 1.1  

5   C  1 2.2  

6   C  1 2.2  

7   D 1 2.2  
8   C  1 2.1  
9   B  1 2.1  
10   C  1 1.2  
11   B  1 2.2  
12   A  1 2.2  
13   C  1 2.2  
14   D  1 2.1  
15   C  1 2.2  
 
For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
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Question Answer Marks AO 
element Guidance 

16 a i 3.5 (cm)  
 

1 1.1 ALLOW 3.4 to 3.6 

  ii 2.4 (cm)  
 

1 1.1  

  iii FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.5 (m/s) award 2 marks  
 
2 x 25  OR 2 x 0.25 
 
0.5 (m/s)   

2 2 x 2.1  
 
 
ALLOW 50  

 b i (Particles move) up and down / oscillate/vibrate 
vertically/at right angles to the direction of the wave   
 

1 1.1  

  ii (Particles move) forwards and backwards / 
oscillate/vibrate parallel to the direction of the wave / AW  
 
 

1 1.1  

 c i Radio / infra-red / microwave  
 

1 1.1  

  ii Ultra-violet / X-rays / gamma-rays  
 

1 1.1  

  iii Any two from: 
 
Radiotherapy / killing cancer cells  
 
Irradiating food / sterilisation of instruments 
 
Tracer / medical imaging 
 
Scanning metals / non-destructive testing (NDT)   
 

2 2 x 1.1  
 
ALLOW tumours / treatment of cancer 
 
ALLOW killing bacteria / (harmful) microorganisms 
/ sterilising food 
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Question Answer Marks AO 
element Guidance 

17 a  Any two from: 
 
Keeping a safe distance (from source)  
 
Use tongs  
 
Point sources away from people  
 
Keep sources in sealed containers  
 
Keep exposure time as short as possible  
 

2 2 x 1.2 
 
 

 
 
ALLOW behind (lead) screen 
 
 
 
IGNORE gloves/goggles 
 
ALLOW lead box 

 b i (Source) A  
 
(Source) A because (idea that) count rate unaffected by 
paper and aluminium OR only lead reduces / stops 
gamma  
 

2 3.2a 
 

2.1 

 
 
ALLOW cannot travel through lead 
 

  ii (Source) B  
 
(Source) B because count rate  is reduced by paper  
 

2 3.2a 
 

2.1 
 

 

  iii (Source) D 
 
(Source) D because (idea that) count rate decreases after 
aluminium (beta) and after lead (gamma)  
 

2 3.2a  
 

2.1 
 
 

 
 
ALLOW not absorbed by paper 

 c  Any two from: 
 
Radioactive decay is random  
 
Variations are more pronounced at low count rates  
 
Background radiation  

2 2 x 3.1a  

PMT
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Question Answer Marks AO 
element Guidance 

 d  Any two from: 
 
Larger number of counts  
 
Less variation in count rate  
 
Gives an average count rate  
 
Gives more repeatable results  
 
Makes it easier to decide what the source is  
 

2 2 x 3.3b  
 
ALLOW more radiation detected 
 
ALLOW idea of smoothing out variations  
 
 
 
ALLOW more reliable 
 
IGNORE accurate 
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Question Answer Marks AO 
element Guidance 

18 a i FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 60 000 (J) award 2 marks  
 
48 000 + 12 000  
 
= 60 000 (J)  
 

2  
 
 

2.2 
 

2.2 

Check table 

  ii C  
 

1 3.2b  

  iii B  
 

1 3.2b  

  iv Heat / sound / KE of particles passed to other particles / 
AW  
 

1 1.1 ALLOW (energy) transferred to surroundings / by 
friction 

  v Lubrication / oil  
 

1 2.1 ALLOW  reduce friction 

 b  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 89 (%) award 3 marks 
 
48 000 ÷ 54 000 (x 100)  
 
= 88.88888….etc  
 
= 89(%) (2 sig figs)  
 

3  
 
 

2.1 
 

2.1 
 

1.2 

 
 
 
 
 
 
 
ALLOW two marks for 0.89 or 88(%) 
ALLOW one mark for 0.88  
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Question Answer Marks AO 
element Guidance 

19 a  Distance (between source and observer)  
 
Time (for sound to travel between source and observer)  
 

2 2 x 1.1 Do not accept distance / time the ball travels 
Do not accept metres / seconds 

 b  Speed = distance ÷ time   
 

1 1.1 ALLOW distance ÷ time   

 c  Takes several readings / take averages / increase 
distance  
 

1 3.3a ALLOW no wind  
IGNORE increase time 

 
 
Question Answer Marks AO 

element Guidance 
20 a  Thinking distance doubles    

 
1 1.1 

 
ALLOW higher level answer: thinking distance is 
(directly) proportional to speed 
 

 b  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.75 (s) award 3 marks 
 
Recall: (Reaction) time = (Thinking) distance ÷ Speed  
 
6÷8 or 12÷16 or 24÷32  
 
= 0.75 (s)  
 

3  
 
 
 
1.2 
 
2.1 
 
2.1 
 

 
 
 
 
 
 
 
 
IGNORE correct substitutions if NOT rearranged 
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Question Answer Marks AO 
element Guidance 

 c*  Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
 
Level 3 (5–6 marks)  
Explains quantitatively why the stopping distances 
are different for each speed in the table in terms of 
braking distance and thinking distance. 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  
 
Level 2 (3–4 marks)  
Explains qualitatively why the stopping distances are 
different for each speed in the table in terms of 
braking distance or thinking distance increasing with 
speed from the table 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
States basic ideas about thinking distance / braking 
distance / stopping distance OR identifies variation of 
thinking distance / braking distance / stopping 
distance with speed  
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
 
0 marks - No response or no response worthy of credit.  

6 2 x 1.1 
2 x 2.1 

2 x 3.2b 
 
 
 
 
 

AO1.1a Demonstrates knowledge and 
understanding of thinking, braking and 
stopping distance 
 Thinking distance is the distance the car travels 

while the driver reacts 
 Braking distance is the distance travelled while 

the brakes are applied 
 Stopping distance is thinking distance + braking 

distance 
 
AO2.1 Applies knowledge and understanding of 
thinking, braking and stopping distance in 
relation to the details in the table 
 Increasing the speed, increases the thinking 

distance 
 Increasing the speed, increases the braking 

distance 
 Increasing the speed, increases the stopping 

distance  
 

AO3.2b Analyses information to make 
judgements and draw detailed conclusions from 
table 
 Thinking distance is directly proportional to the 

speed 
 When speed doubles, thinking distance doubles 
 Braking distance is proportional to speed2  
 When speed doubles, braking distance 

quadruples 
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Question Answer Marks AO 
element Guidance 

21 a  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 120 (N/cm2) award 3 marks  
 
Recall: pressure = force ÷ area  
 
12000 ÷ 100 OR 40000÷ 25   
 
= 120 (N/cm2) 
 

3  
 
 

1.2 
 

2.1 
 

2.1 

 
 
 
 
 
ALLOW 12000÷25 for one mark 
 
ALLOW for two marks 480 (N/cm2) 

 b i Reduces pressure / spreads the force / AW  
 

1 1.1  

 
 
 

 ii Absorb energy (in a crash)  1 1.1 ALLOW higher level answers: eg. Reduces force / 
acceleration  
E.g. Increases time / distance to stop  
 

 c  Mass / inertia of child is lower  
 
Less force is needed (for the same deceleration) 
 
 

2 2.1 
 

1.1 

ALLOW weight of child is lower/child is smaller 
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Question Answer Marks AO 
element Guidance 

22 (a)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 12 (m/s) award 2 marks  
 
Rearrange formula - 4 x 3  
 
12 (m/s)  
 

2  
 
 

2.1 
 

2.1 

 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 800 (kg) award 3 marks  
 
Recall: force  = mass x acceleration  
 
4000 ÷ 5  
 
800 (kg)  
 

3  
 
 

1.2 
 

2.1 
 

2.1 

 
 
 
 
 
 
 
ALLOW 0.8 for two marks 
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Question Answer see separate sheet Marks AO 
element Guidance 

23 a i 5.2 (billion tonnes oil equivalent)  
 

1 3.1a ALLOW answers between 5.0 and 5.5 
IGNORE wrong units 
 

  ii Oil  
 

1 3.1a  

  iii FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 78 (%) award 2 marks 
 
8.3 / 10.6 (x 100)  
 
 
=78 (%)  
 

2 2 x 3.1a ALLOW answers that round between 77(%) and 
80(%)   
 
ALLOW 8.2 / 10.6 (x 100) OR 8.4 / 10.6 (x 100) 
OR 8.5 / 10.6 (x 100) OR answers that round 
between 0.77 and 0.80 
 
 

 b i Fossil fuel may run out  / is non-renewable / be in short 
supply / become very costly  
 
Named damage to environment: 
Eg (increased) greenhouse gases / global warming / sea 
levels rise / carbon dioxide / climate change / acid rain  
 

2 3.1b 
 
 

3.1b 

ALLOW being used faster than being produced / 
finite resource 
 
 
ALLOW ice caps melting / droughts and storms / 
more polluting gases / other named polluting 
gases e.g. SO2  / carbon emissions 
IGNORE just pollution or bad for the environment / 
more CFCs 
 

  ii To meet demand for electricity / not enough energy from 
renewable resources  
 
 
Less named damage to environment:  
(decreased) greenhouse gases / global warming / sea 
levels may fall / carbon dioxide / climate change / acid rain 
/ ORA for coal  
 
 
 

2 1.2 
 
 
 

1.2 

ALLOW will not run out as fast (as coal) / to 
preserve fossil fuels / produces more energy (per 
kg than coal) 
 
ALLOW less polluting gases / carbon emissions / 
ice caps melting / droughts and storms 
IGNORE just less pollution or just better for the 
environment / less CFCs 
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Question Answer see separate sheet Marks AO 
element Guidance 

 c i Step-up transformer  
 

1 1.1  

  ii Reduce energy wastage / loss  
 
 
 

1 1.1 ALLOW less heat loss / reduce current / reduce 
power loss / more useful power out / more efficient 
/ less heating of wires 
 
DO NOT ALLOW no energy losses / prevent 
energy loss / AW 

  iii d.c – (current / voltage / charge flow / it) has one direction 
or polarity  
 
a.c.- (current / voltage / charge flow / it) (continually) 
changes direction or polarity  
 

2 1.1 
 
 

1.1 
 

ALLOW dc only positive / only negative 
IGNORE electricity 
 
ALLOW current / voltage alternates OR positive 
and negative 
 

 d i FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 2.8 (kW) award 4 marks  
 
(P =) I2 x R  
 
11 x 11 x 23    or 112 x 23     or 121 x 23  
 
= 2783  
 
Conversion to kW = 2.8 (kW)  
 

4  
 
 

1.2 
 

2.1 
 

2.1 
 

2.1 

ALLOW 2.78 kW or  2.783 kW  
 
 
ALLOW equation in any form 
 
 
 
 
 
ALLOW ecf candidates answer to 3rd marking 
point converted to kW 

  ii Wind speed varies / AW  
 

1 2.1 ALLOW it depends on the strength of the wind / 
how windy it is / AW  
IGNORE there might not be any wind / wind 
changes direction / AW 

  iii (Idea of) not always enough wind / demand may exceed 
supply / AW  
 

1 2.1 ALLOW (it) may not generate enough power / 
energy / AW 
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific 
conventions). 

 
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

   Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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Subject-specific Marking Instructions 
 
 

INTRODUCTION 
 

Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes: 
 

 the specification, especially the assessment objectives 
 

 the question paper 
 

 the mark scheme. 
 

You should ensure that you have copies of these materials. 
 

You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners. 

 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader. 

PMT
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 
 

 Assessment Objective 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 

AO1.1 Demonstrate knowledge and understanding of scientific ideas. 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures. 
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

AO2.1 Apply knowledge and understanding of scientific ideas. 

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 
experimental procedures. 

AO3.1 Analyse information and ideas to interpret and evaluate. 

AO3.1a Analyse information and ideas to interpret. 

AO3.1b Analyse information and ideas to evaluate. 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 

AO3.2a Analyse information and ideas to make judgements. 

AO3.2b Analyse information and ideas to draw conclusions. 

AO3.3 Analyse information and ideas to develop and improve experimental procedures. 

AO3.3a Analyse information and ideas to develop experimental procedures. 

AO3.3b Analyse information and ideas to improve experimental procedures. 
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question Answer Marks AO 
element Guidance 

1 C  1 1.1  

2 D  1 1.2  

3 D  1 1.1  

4 C  1 1.1  

5 B  1 2.1  

6 B  1 1.1  

7 C  1 1.2  

8 B  1 1.1  

9 B 1 2.1  

10 B  1 1.1  

11 C  1 2.1  

12 D  1 1.2  

13 A  1 2.1  

14 D  1 2.2  

15 A  1 1.1  
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Question Answer Marks AO 
element Guidance 

16 (a) (i) 40 (°C)  1 2.2  

  (ii) Any one from: 
Difference is much too high / difference should be lower 
than the previous result AW 

 

End temperature is too low 

1 3.2a  

ALLOW does not follow the trend/pattern 
 

IGNORE not stirring/thermometer touching the 
bottom / start temperature / boiling temperature 

 (b)  All points plotted correctly 
 

Appropriate straight line of best fit 

2 2×2.2 ALLOW tolerance of  half a square 
 

DO NOT ALLOW straight line from top to bottom 
ALLOW ECF for mis-plotted data points 

 (c)  (As thickness of the insulation increases) temperature 
difference falls / ORA 

1 3.1a  

 (d)  As thickness increases rate decreases / AW / ORA  1 3.2b ALLOW as thickness increases tea cools slower / 
takes longer to cool ORA 

 (e)  Any two from: 
Keep starting temperatures the same  

Keep room temperature the same  

Stir tea before taking measurements 

Use a lid / add (same) insulation underneath the cup / 
cover whole cup in (same) thickness insulation 

 

Repeat and average 

2 2×3.3b  
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Question Answer Marks AO 
element Guidance 

17 (a) (i) Any one from: 
Ratio of 1:1 at a height of 40 cm 

 

ratio (seems to) increase by 0.1 when height decreases 
by 20 cm (until ratio is 1:1) / AW 

1 3.2a  

ALLOW when drop height was 40 cm, bounce 
height was the same / bounce ratio coming closer 
to 1:1 each time / bounce height cannot be higher 
than drop height 

  (ii) Some of the energy from the KE store is transferred to 
other energy stores as ball hits the ground AW 

1 2.1 ALLOW ball will lose energy (when it hits the 
ground) 

 (b)  Any two from: 
Lower head to read bounce height / take bounce height 
readings at eye level / AW 

 

Take multiple readings and average them 
 

Take readings at other intervals (eg. 90, 70, 50) 

2 2×3.3b  

ALLOW second person to read bounce height / 
idea of video camera and play back 

 

 

ALLOW drop from greater heights 

 (c) (i) (Mass = 60 ÷ 1000 =) 0.06 (kg)  1 1.2  

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.48 (J) award 2 marks 

2 2×2.1 ALLOW ECF from (c)(i) 

 Energy = 0.06 × 0.8 × 10   E = (c)(i) × 10 × 0.8 

 Energy = 0.48 (J)    E = answer to (c)(i) × 8 
ALLOW E = 60 × 10 × 0.8 = 480 (J) for one mark 
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Question Answer Marks AO 
element Guidance 

18 (a) (i) Ray from prism: straight line (by eye) towards focal point 


 

Ray from block: continues straight 

2 2×1.2 IGNORE ray in prism 
 

IGNORE other rays 

  (ii) (in long sight) rays focused behind retina / eye (ball) / AW 


 

Convex lens refracts light inwards / focuses light on the 
retina / AW 

2 2×1.1 ALLOW near object focussed behind the retina / 
eye (ball) or eye (ball) is too short 

 

ALLOW converges / meet for focuses 

 (b)  Black 
 

AND 
 

Any one from: 
Black because blue light absorbed by red paper 

 

Black because red paper only reflects red light 
 

Black because red paper absorbs all colours except red 


 
Black because no light reflected from paper 

2 2×2.2 ALLOW dark without any colour 
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Question Answer Marks AO 
element Guidance 

19 (a)  spoon A 
AND 
(More radiation emitted) at higher temperature / hotter 
objects (emit more radiation) / spoon A is hotter / AW / 
ORA

1 1.1  
 

ALLOW spoon A is heated (more) 

 (b)  Any one from: 
Eye can only detect visible light / eye cannot detect IR 

1 1.1  

ALLOW see for detect 
ALLOW spoon is not hot enough for a change in 
colour AW 
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Question Answer Marks AO 
element Guidance 

20 (a) (i) 2 (s)  1 1.2  

  (ii) 3 (cm)  1 1.2  

  (iii) the number of (complete) waves / oscillations in a / per 
second 

1 1.1 ALLOW ‘2 waves in a second’ 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 3   

 If answer = 1.5 (m/s) award 3 marks   

 Wave speed = frequency × wavelength / v = f ×  
 1.2 

 = 0.25 × 6   2.1 

 = 1.5 (m/s)   2.1 

 (c) (i) (transverse) 
Wave movement shown 

1 2.2  

  (ii) Reflection at wall  1 1.2 ALLOW bounces back / comes back towards the 
hand 

  (iii) The coils / slinky /spring are in the same place (as before 
the wave) / AW 

1 1.1 The coils do not travel from one end to the other 
Must have reference to coils / slinky / spring 
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Question Answer Marks AO 
element Guidance 

21 *  Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question. 

6 2×3.3a 
2×2.2 
2×2.1 

AO3.3a Analyse information and ideas to 
develop experimental procedures 
 liquid placed in beaker 
 heater immersed in liquid 
 heater connected to power supply 
 insulation arranged to reduce heat loss 
 thermometer 
 instrument(s) to determine energy e.g. 

stopwatch, circuit 
 

AO2.2 Apply knowledge and understanding of 
scientific enquiry, techniques and procedures - 
measurements 
 Explanation of obtaining mass of 200 g 
 Initial temperature measured 
 Temperature rise / change / temperature after 

measured 
 Method to determine the energy e.g. use of 

joule meter / E = ItV method / power of heater 
and time. 

 

AO2.1 Apply knowledge and understanding of 
scientific ideas to calculate change in thermal 
energy 
 use of E = m x c x t 
 E = 0.2 × 4 200 × 20 
 E = 16 800 J 

  Level 3 (5–6 marks) 
Detailed description of the procedure and the 
measurements (including a labelled diagram). 
AND 
Correct calculation of the change in thermal energy. 

  

  
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated. 

  

  Level 2 (3–4 marks) 
Detailed description of the procedure and the 
measurements (with a diagram). 
OR 
Description of the procedure and the measurements (with 
a diagram). 
AND 
Correct calculation of the change in thermal energy. 

  

  
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence. 

  

  Level 1 (1–2 marks) 
Basic description of the procedure and the 
measurements. 
OR 
Correct calculation of the change in thermal energy. 

  

  
There is an attempt at a logical structure with a line of 

  

PMT
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Question Answer Marks AO 
element Guidance 

   reasoning. The information is in the most part relevant. 
 

0 marks 
No response or no response worthy of credit. 
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Question Answer Marks AO 
element Guidance 

22 (a)  Any two from: 
Electron absorbs or gains energy / AW 

 

Electron becomes ‘excited’ / moves to a higher energy 
level / moves to outer path / AW 

 

Electron escapes / leaves the atom / AW 

2 2×1.1  

 

 

 

 

ALLOW atom becomes ionised / charged 

 (b) (ii) Any two from: 
Electromagnetic radiation is being absorbed by electrons 
not nucleus 

 

Alpha emitted from the nucleus / electrons not present in 
the nucleus / AW 

 

Alpha emitted from unstable radioactive nuclei 
 

Alpha does not have electrons / has protons and neutrons 
only / AW 

2 2×1.1  
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Question Answer Marks AO 
element Guidance 

23 (a)  25(g)  1 1.2  

 (b) (i) C  1 2.2 ALLOW answer from diagram if clear 

  (ii) Any four from: 
 

A is more hazardous / B is safer (for most of the time on 
the graph) 

 

A has a higher activity (for most of the time)  

B is more hazardous at the beginning ORA  

B has a higher activity at the beginning ORA 

A has a longer half-life / B has a shorter half-life 

4 4×3.1b  

  (iii) Maximum two from: 4 2×2.2  

 One absorber placed between detector and isotope A    May be described or drawn in a diagram 

 (Idea of) change absorber and repeat experiment     

 Measures (background) count with no source    

 Maximum two from:  2×1.2 ALLOW stopped / absorbed for drop in count rate 

 Drop in count rate with cardboard indicates alpha     

 Drop in count rate with aluminium indicates beta     

 Drop in count rate with lead OR cardboard and aluminium 
/ all materials are penetrated indicates gamma 

   

PMT
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Question Answer Marks AO 
element Guidance 

 (c) (i) Nuclei join (in fusion)  1 1.1 ALLOW fuse / combine 

  (ii) Any two from: 
High temperature 

 

High pressure 
 

Large gravitational forces (due to large mass) 

2 2×2.1 IGNORE heat 

  (iii) The sun will expand / become a red giant / (ultimately) 
become a white dwarf 

1 1.1 ALLOW fusion of helium / heavier elements 

 (d)  Any one from: 
 

supplies of uranium are large enough / will not run out to 
consider it renewable / AW 

 

Uranium is not being replaced / used quicker than it is 
being replaced to consider it non-renewable 

1 2.1  
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Question Answer Marks AO 
element Guidance 

24 (a)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.8 (kWh) award 3 marks 

3   

  Recall (Energy transferred =) power × time   1.2 ALLOW correct equation in any form 
ALLOW 200 x 4 or 200 x 4 x 60 x 60 or 200 x14400 
or 200 x 4 x 60 or 0.2 x 4 x 60 x 60 or 0.2 x 14400 
or 0.2 x 4 x 60 for one mark 

  0.2 × 4   2.1 ALLOW 800 or 2 880 000 or 2880 or 48 000 or 48 
for two marks 

  (Energy =) 0.8 (kWh)   2.1  

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 3   

 If answer = 38.28 (W) award 3 marks    

 Recall (Power =) potential difference x current   1.2 ALLOW correct equation in any form 

 12 × 3.19   2.1  

 (P =) 38.28 (W)   2.1 ALLOW 38.3 (W) or 38 (W) 
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Question Answer Marks AO 
element Guidance 

25 (a)  As speed increases, (thinking) distance increases / ORA 


 

BUT 
(thinking) distance is (directly) proportional to speed / as 
speed doubles, (thinking) distance doubles / linear 
relationship through the origin  

2  

3.1a 
 

 

 

3.2b 

ALLOW numerical values from graph, e.g. at 15 
(m/s), td = 10m but at 30 (m/s) td = 20(m). 

 
 

ALLOW numerical values from graph, e.g. at 15 
(m/s), td = 10 (m) but at 30 (m/s) td = 2×10 = 20 (m) 
for 2 marks 

 (b) (i) 16 (m)  1 3.1a  

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.67 (s) award 3 marks 

3   

 Rearrangement to give Time = distance / speed   1.2  

 Time = 16 / 24   2.1 ALLOW ECF from (b)(i) 
 Time = 0.67 (s) (2 decimal places)   2.1  

    ALLOW 0.6 or 0.7 or 0.66(6…) (s) for 2 marks 
ALLOW one mark for any calculated answer to 2dp 

 (c) (i) (Driver under influence of) alcohol / drugs / tired / (named) 
distraction / ill / old-age / intoxication / high(er) speed 

1 1.1 IGNORE just age 
ALLOW increase in driver’s reaction time 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 26 (m) award 2 marks 

 

(Stopping distance =) braking (distance) + thinking 
(distance) OR 16 OR 10 

 

(sd =) 26 (m) 

2 2×2.2  

PMT
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22 

 

 

 

Question Answer Marks AO 
element Guidance 

 (d)  Maximum 2 marks from: 
Higher speed increases braking distance 
BUT 
Double speed quadruples braking distance / braking 
distance is (directly) proportional to the speed squared 
AW  

 
Maximum 2 marks from: 
(Idea that) higher speed (car has) more KE 
BUT 
Double speed quadruples KE / KE is (directly) proportional 
to the speed squared / AW 

3  

2.1 
 
 

3.1a x2 
 

 

 

2.1 
 
 

3.1a x2 

 

ALLOW numerical values from graph, e.g. at 10 
(m/s), bd = 7.5 (m) but at 20 (m/s) bd = 30 (m). 
ALLOW numerical values from graph, 
e.g. at 10 (m/s), bd = 7.5 (m) but at 20 (m/s) bd = 
4×7.5 (= 30m) for 2 marks 

 

PMT
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5. Work crossed out: 

a. where a candidate crosses out an answer and provides an alternative response, the crossed out response is not marked and gains no 

marks 

b. if a candidate crosses out an answer to a whole question and makes no second attempt, and if the inclusion of the answer does not 

cause a rubric infringement, the assessor should attempt to mark the crossed out answer and award marks appropriately. 

 
6. Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the 

candidate has continued an answer there then add a tick to confirm that the work has been seen. 

 

7. There is a NR (No Response) option. Award NR (No Response) 

- if there is nothing written at all in the answer space  

- OR if there is a comment which does not in any way relate to the question (e.g. ‘can’t do’, ‘don’t know’)  

- OR if there is a mark (e.g. a dash, a question mark) which isn’t an attempt at the question.  

Note: Award 0 marks – for an attempt that earns no credit (including copying out the question). 

 

8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these 

comments when checking your practice responses. Do not use the comments box for any other reason.  

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email. 

 

9. Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the 

marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive 

criticism of the question paper/mark scheme is also appreciated.
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10. For answers marked by levels of response: 

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The 
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise 
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced 
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.  

Once the level is located, award the higher or lower mark:  

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in 
italics) have been met.  

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics) 
are missing.  

In summary:  

The skills and science content determines the level.  

The communication statement determines the mark within a level.  

 

Level of response question on this paper is 20(a). 
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11. Annotations available in RM Assessor  
 

Annotation Meaning  

 

Correct response 

 

Incorrect response 

 

Omission mark 

 

Benefit of doubt given 

 

Contradiction 

 

Rounding error 

 

Error in number of significant figures 

 

Error carried forward 

 

Level 1 

 

Level 2 

 

Level 3 

 

Benefit of doubt not given 

 

Noted but no credit given 

 

Ignore 
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12. Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific 
conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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13. Subject-specific Marking Instructions  

 

INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 

• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 
 

AO2.1 Apply knowledge and understanding of scientific ideas.  
 

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 
 

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 
experimental procedures.  

AO3.1  
 

Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
  

Question  Answer Marks 
AO 

element 
Guidance 

1   D  1 1.2  

2   B  1 1.1  

3   D  1 1.1  

4   D  1 1.1  

5   D  1 2.1  

6   A  1 1.2  

7   C  1 1.1  

8   B  1 1.1  

9   A  1 2.2  

10   B  1 1.1  

11   A  1 2.1  

12   C  1 1.1  

13   C  1 1.2  

14   B  1 2.2  

15   A  1 1.1  
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Question Answer Marks 
AO 

element 
Guidance 

16 (a)  

 

3 3 × 1.1 Award 2 marks for 2 or 3 correct 
Award 1 mark for 1 correct 

 (b) (i) X-rays 
 
 

1 1.1  

  (ii) Any two from: 
It has the highest frequency / energy / shortest wavelength 
 
It is ionising (radiation) 
 
It can cause cancer / damage cells / kill cells 
 

2 2 × 1.1 
 

ALLOW these marks if answer to 16(b)(i) is 
incorrect. 
IGNORE harmful 
 
 
IGNORE radiation sickness 

 

 

 

 
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Question Answer Marks 
AO 

element 
Guidance 

 (c)  Angle of reflection = angle of incidence at mirror 1 (by eye) 
 
Light ray carries on in a straight line to mirror 2 and reflects from 
the surface of mirror 2 into the eye 


Correct normal drawn at 90° to the mirror at point ray reflects  
from mirror 2 (by eye)  






















3 
 

3 × 1.2 
 

 
 
DO NOT ALLOW if arrow pointing from eye 

 (d) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 10 (s) award 2 marks 
 
Unit conversion: 1 minute = 60 s  

Time period = 60  6 = 10 s 
 

2  
 
 

1.2 
2.2 

 
 
 
 
ALLOW one mark for anything that rounds 
to 0.17 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 4 (m / s) award 3 marks 
 
wave speed = frequency × wavelength  
(wave speed =) 0.2 × 20  
(wave speed =) 4 (m / s)  
 

3  
 
 

1.2 
2.1 
2.1 
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Question Answer Marks 
AO 

element 
Guidance 

17 (a) (i) Use a tape-measure / trundle wheel  1 1.2 IGNORE ruler 
ALLOW metre rule / stick 
 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 6.0 (m) award 2 marks 
 
 

Mean = (4.4 + 8.0 + 5.6)  3  
(Mean =) 6.0 (m) 


2 2 × 1.2 ALLOW 8(.0) is an anomaly so 

Mean = (4.4 + 5.6)  2  
(Mean =) 5(.0) (m) working must be seen 
 
 
ALLOW 6 (m) 

  (iii) Any one from: 
They did not use the same force when braking / AW 
  
They did not measure height to the same part of the bike 
each time 


They did not start at the same place on the ramp 


They did not apply the brakes at the same place / time 




1 3.2a  
ALLOW wind may affect braking 
 
 
 
IGNORE They did not measure distance correctly. 
IGNORE They used the pedals (instead of 
freewheeling)  
IGNORE reaction time / human error 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 1600 (J) award 3 marks 
 

potential energy = mass  gravitational field strength  
height 

(potential energy =) 80  10  2.0  
(potential energy =) 1600 (J) 
 

3  
 
 

1.2 
 

2 × 2.1 
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Question Answer Marks 
AO 

element 
Guidance 

 (c) (i) 11(m) 
 

1 2.2  

  (ii) Use of data to show as speed increases, braking 
distance increases  
OR 
(As speed increases,) (braking) distance increases  
 
 
At higher speeds more likely to hit an obstacle (in front) 
as you travel further before stopping / cause more 
damage / AW  
 
 

2 3.1a 
 
 
 
 
 

3.1b 

Example  
at 1m/s, bd = 1m but at 2m/s, bd = 4m. 
 
ALLOW stopping for braking 
ALLOW longer time to stop 
 
 

  (iii) Any one from: 
 
Repeat for more speeds / heights 
 
Make sure constant force when braking / press brakes by 
same amount each time / AW  
 

1 3.3b  
 
IGNORE repeats experiment / averages results 

 (d)  Increases 
 

1 1.1  

 (e)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.5 – 3.0 (m / s2) award 3 marks 
 
Estimate for time = 2 – 12 seconds  
 

Acceleration = 6  their estimate of time  
 
(Acceleration =) 0.5 – 3(.0) m / s2

 

 

3 3  2.1  
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Question Answer Marks 
AO 

element 
Guidance 

18 (a)  Speed of light is (much) higher than speed of sound / AW 
  

1 1.1  

 (b)  Longitudinal  
Parallel 


2 2 × 1.1  

 (c)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 140 (m) award 4 marks 
 

distance travelled = speed  time 

(distance travelled =) 330  0.42  
(distance travelled =) 138.6 or 139  
(distance travelled =) 140 (m) (to 2sf)  

4  
 
 

1.2 
2.1 
2.1 
1.2 

 
 
 
 
 
 
 
 

 (d)  Idea time measured is incorrect 


due to child’s reaction time / distracted / child hears a 
different firework  / sound cannot be heard clearly  / 
wind may have an effect 


OR 
 
Idea speed of sound varies 


Air is different temperature / density 
 
 

2 3.2b 
 

3.2a 

 
 
DO NOT ACCEPT faulty stopwatch 
 
 
 
 
 
 
 
ALLOW different altitudes 
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Question Answer Marks 
AO 

element 
Guidance 

19 (a)  Any two from: 
 
Energy transferred electrically from the supply to the 
heating element or energy transferred by heating from 
element to the water. 
 
(So)  thermal energy store of the element increases.  
 
(So) thermal energy store of water increases. 
 

2 2 × 2.1  
IGNORE conduction and convection (as question 
refers to energy stores).  

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 3 150 000 (J) award 3 marks 
 
Temperature change = 95-20 = 75°C 
 

Change in thermal energy = 10  4200  75 
 
(Change in thermal energy =) 3 150 000 (J) 
 

3  
 
 

2.2 
 

2 × 2.1 

 
 
 
 
 
ALLOW ECF from their temperature change. 

 (c) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 8 (A) award 3 marks 

 

Current = power  p.d  

(Current =) 1840  230  

(Current =) 8 (A) 

 

3  

 

 

1.2 

2 × 2.1 

 

 

 

Rearrangement of the given equation 

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · June 2022 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · June 2022 · Mark Scheme · Question Paper thealevelphysicstutor.com



J249/02  Mark Scheme         June 2022 

16 

  

Question Answer Marks 
AO 

element 
Guidance 

 (c) (ii) Any two from: 

 
The power would be higher 
 
The water would heat up quicker 
 
(So) more water could be heated (in the same time) 
 

2 3.2a IGNORE Higher currents are more dangerous 
 
IGNORE it would get hotter 

 (d)  All three boxes ticked 
 

1 1.2  
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Question Answer Marks 
AO 

element 
Guidance 

20 (a) * Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
 
Level 3 (5–6 marks)  
Detailed description of the changes using data for both 
coal and renewables AND a detailed explanation of why 
the changes occurred in terms of advantages of 
renewable resources and disadvantages of coal. 
 
There is a well-developed line of reasoning which is 
clear and logically structured. The information presented 
is relevant and substantiated.  
 
Level 2 (3–4 marks)  
Description of the changes for both coal and renewables 
AND an explanation of the changes in terms of 
advantages of renewable resources and disadvantages 
of coal. 
OR 
Detailed description of the changes using data for both 
coal and renewables with basic explanation for coal 
and/or renewables. 
 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
Simple relationship from the graph with basic 

explanation for coal and/or renewables. 

 

There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
 

6 3 × 3.1a 
3 × 2.1 

AO3.1a – Analyses information by interpreting the graph 
 

• Use of coal has (generally) decreased. 

• Use of renewable has increased. 

• Coal decreased from 31% in 1990 to 5% in 2017. 

• Between 1999 and 2012 use of coal increased several 
times. 

• Renewables increased from 0.5% in 1990 to 11% in 2017. 

• Rate of increase of renewables is greater in more recent 
years. 

• Use of coal and renewables was the same in 2015-16 at 
10%. 

 
AO2.1a – Applies knowledge and understanding of 
renewable and non-renewable energy resources. 
 

• Population has a greater awareness of environmental issues 
today. 

• UK government committed to ‘greener’ energy resources. 

• Coal is a non-renewable / finite energy resource. 

• Coal produces greenhouse gases / CO2. 

• CO2 contributes to global warming / climate change. 

• Coal produces other named pollutants e.g. SO2 

• Named renewable energy resources (solar / wind / biomass / 
tidal / wave) 

• More wind turbines / solar panels have been built 

• Cost of wind turbines / solar panels have reduced over time. 

• Renewable energy resources produce less greenhouse 
gases / less pollution / less CO2. 

• Renewables energy resources are sustainable / have low 
fuel costs once set up. 
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Question Answer Marks 
AO 

element 
Guidance 

 
0 marks  
 
No response or no response worthy of credit.  

Question Answer Marks 
AO 

element 
Guidance 

 (b)  FIRST CHECK THE ANSWER ON ANSWER LINE 

If answer = 6  106 (kWh) award 2 marks 
 

Energy transferred = 3  2  106 


 

(Energy transferred =) 6  106 (kWh)  
 

2 2 × 2.1  
 
 
 
ALLOW 6 000 000 (kWh) 
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Question Answer Marks 
AO 

element 
Guidance 

21 (a)  Any three from: 
Use a force meter/newton meter to measure (pulling) 
force 


Measure distance (moved) using a ruler/metre rule/ 
measuring tape 
 
Repeat experiment with different masses (on the wooden 
block) 
 
 
 
 
 

Use work done = force  distance  
 

3 3  3.3a  
 
 
 
ALLOW metre stick / metre tape 
 
 
ALLOW different weights (on the wooden block) 
ALLOW balance/scales to measure mass (on the 
wooden block) 
IGNORE ideas about masses on pulleys  
IGNORE idea of repeating the same experiment 
(with same mass) 

 (b) (i) 4 points correctly plotted to within ½ small square 
 
 
 
Thin, straight line of best fit drawn 


 

3 3 × 2.2 ALLOW 1 mark for 2 points correctly plotted. 
DO NOT ALLOW points more than half a square 
in diameter 
 
DO NOT ALLOW all points above or below the 
line 
IGNORE line before first plot 
DO NOT ALLOW first plot joined to last plot 
ALLOW ECF for lobf drawn for candidate’s points 

 
  (ii) Work done increases as mass increases / ORA  

 
1 3.1a ALLOW linear relationship  

IGNORE it is proportional  
IGNORE positive correlation 
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Question Answer Marks 
AO 

element 
Guidance 

 (c) (i) Line with positive gradient drawn below the first line of 
best fit (for all points)  

1 3.2b IGNORE horizontal line / line starting at origin 
ALLOW curve / missing label L 
DO NOT ALLOW if the line cuts the x axis from 
0.1 kg or more 
 

  (ii) Any one from: 
(The lubricant) reduces friction 
 
reduces transfer to thermal energy (store) 
 

1 2.1  
ALLOW less friction / prevents friction / less 
resistance (to motion) 
 
ALLOW heat for thermal energy 
ALLOW less energy transferred to other stores / 
less energy dissipated / more efficient  
IGNORE less work done / less energy (needed) / 
less force 
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Question Answer Marks 
AO 

element 
Guidance 

22 (a) (i) 
P15

32
 

 

1 2.1 Both numbers in the correct order needed for the 
mark. 

  (ii) Relative charge: (+) 16 
 
Relative mass: (+) 32 
 

2 2 × 2.1 ALLOW increases by 1 
 
ALLOW stays the same 

 (b)  (the) same (as B)  
 
less (than B)  

2 2 × 2.1  

 (c) (i) Gamma / beta 


As it is the most/more penetrating / can be detected 
outside the body / ORA for alpha 
 
 
 
 
 

2 2 × 1.2 
 

Mark independently 
 
ALLOW this mark if alpha is chosen 
ALLOW (gamma/beta) passes through the 
body/skin (easily) 
ALLOW very/highly penetrating  
ALLOW least/less ionising 
ALLOW alpha and/or beta would be (mostly) 
absorbed by the body / gamma can leave body 
IGNORE ideas about effects on the body 

  (ii) (Idea that half-life is) long enough to allow the isotope to 
circulate around the body / ORA for ideas about half-life of 
4 minutes 












(Idea that half-life is) short enough for less damage/harm 
(to patient’s cells/body) / patient will not be 
contaminated/radioactive for a long time / ORA for ideas 
about half-life of 18 days   

2 2 × 3.2a 
 

ALLOW long enough to get results/information / 
take observations / explore organs / get to the 
patient from the lab  
ALLOW (idea that) four minutes is not long 
enough to take observations / look at patients / do 
experiments with / for it to work  
IGNORE it can be used for a long time 
 
ALLOW (idea that) 18 days is too harmful / too 
long for patient to be contaminated/radioactive  
IGNORE it won’t emit too much radiation / it is 
dangerous 
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5. Work crossed out: 

a. where a candidate crosses out an answer and provides an alternative response, the crossed-out response is not marked and gains no 
marks 

b. if a candidate crosses out an answer to a whole question and makes no second attempt, and if the inclusion of the answer does not 
cause a rubric infringement, the assessor should attempt to mark the crossed-out answer and award marks appropriately. 

 
6. Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the 

candidate has continued an answer there, then add the annotation SEEN to confirm that the work has been read. 

 
7. There is a NR (No Response) option. Award NR (No Response) 

- if there is nothing written at all in the answer space  

- OR if there is a comment which does not in any way relate to the question (e.g., ‘can’t do’, ‘don’t know’)  

- OR if there is a mark (e.g., a dash, a question mark) which isn’t an attempt at the question.  

Note: Award 0 marks – for an attempt that earns no credit (including copying out the question). 
 
8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these 

comments when checking your practice responses. Do not use the comments box for any other reason.  

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email. 
 

9. Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the 
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive 
criticism of the question paper/mark scheme is also appreciated.

PMT
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10. For answers marked by levels of response: 

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The 
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers but be prepared to recognise 
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced 
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.  

Once the level is located, award the higher or lower mark:  

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in 
italics) have been met.  

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics) 
are missing.  

In summary:  

The skills and science content determines the level.  

The communication statement determines the mark within a level.  

 

Level of response questions on this paper is 17(a).

PMT
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11. Annotations available in RM Assessor  
 
Annotation Meaning  

 
Correct response 

 
Incorrect response 

 
Omission mark 

 

Benefit of doubt given 

 

Contradiction 

 
Rounding error 

 

Error in number of significant figures 

 

Error carried forward 

 

Level 1 

 

Level 2 

 
Level 3 

 

Benefit of doubt not given 

 
Noted but no credit given 

 
Ignore 

 
 

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · June 2023 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · June 2023 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



J249/02 Mark Scheme         June 2023 

6 

 

12. Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific 
conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 

 

PMT
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13. Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please carefully read Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
 

PMT
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

 
AO2.1 Apply knowledge and understanding of scientific ideas.  

 
AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

 
AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 

experimental procedures.  
AO3.1  

 
Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
 

PMT
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question Answer Marks AO 
element Guidance 

1 B 1 1.1  

2 C 1 1.2  

3 A 1 1.2  

4 C 1 1.1  

5 C 1 1.1  

6 D 1 2.1  

7 D 1 2.1  

8 A 1 1.2  

9 C 1 1.1  

10 A 1 2.1  

11 A 1 1.1  

12 D 1 2.1  

13 B 1 1.1  

14 B 1 1.1  

15 D 1 2.1  

  

PMT
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Question Answer Marks AO 
element Guidance 

16 (a) (ii) 

 
✓✓ 

2 2 × 1.1 All 4 correct = 2 marks 
Any 2 or 3 correct = 1 marks 

  (ii) Main sequence star ✓ 
 

1 1.1  

 (b) (i) Gravity ✓ 
 

1 1.1  

  (ii) Equal to ✓ 
 

1 1.1  

 (c) (i) B ✓ 
 

1 1.1  

  (ii) D ✓ 
 

1 1.2  

 
  

PMT
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Question Answer Marks AO 
element Guidance 

17 (a) * Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
 
Level 3 (5–6 marks)  
Detailed description of extra equipment and what it 
measures AND a detailed method AND  
a control variable identified  
 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  
 
Level 2 (3–4 marks)  
Detailed method AND either control variable identified or 
some relevant extra equipment chosen 
OR  
Basic method outlined AND a control variable identified 
AND some relevant equipment chosen 
 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
Basic method outlined AND either a control variable 
identified or some relevant equipment chosen 
OR 
Some relevant equipment chosen AND a control variable 
 
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
 
0 marks  
No response or no response worthy of credit.  

6 2 × 1.2 
2 × 2.2 

2 × 3.3a 
 

AO1.2 – Demonstrates knowledge and 
understanding of scientific techniques to 
choose equipment for the experiment 

• measure time with stopwatch 
• measure the temperature of water with a 

thermometer 
• measure the volume of water with a 

measuring cylinder or the mass of water with 
a balance 

• measure thickness of insulation with a ruler 
 
AO2.2 – Applies knowledge and understanding 
of scientific enquiry to develop a valid 
experiment by controlling variables 

• the starting temperature 
• the time / end temperature / change in 

temperature 
• volume / mass of water 
• room temperature 

 
AO3.3a – Analyses information and ideas to 
develop the method for the practical 

• measure temperature of water at the start 
• measure temperature at regular time 

intervals or at a fixed time 
• change the thickness of cardboard and 

repeat experiment 
• repeat each measurement for each 

thickness  
• calculates a mean temperature change 
• use at least 5 thicknesses of cardboard 
• safety consideration for hot water 

PMT
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Question Answer Marks AO 
element Guidance 

 (b) (i) (As time increases) temperature decreases / ORA ✓ 
 

1 3.1a ALLOW it cools / gets colder 

  (ii) Values / repeats / results (at each time) are close 
together / almost the same / similar ✓ 
 

1 3.1b ALLOW the same results 

  (iii) Any two from: 
 
The line is curved / not a straight line / not linear ✓ 
 
The line does not pass through origin / zero ✓ 
 
 
The line has a negative gradient ✓ 
 

2 2 x 3.2a  
 
ALLOW gradient changes 
 
ALLOW there is an intercept / non-zero starting 
temperature 
 
ALLOW (as time increases,) temperature 
decreases / line ‘goes down’ / negative correlation 

 
 
 
  

PMT
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Question Answer Marks AO 
element Guidance 

18 (a)  Coal  
 
Solar  
 

2 2 x 3.2b In either order 

 (b)  First check the answer on answer line 
If answer = 24 - 26 (%) award 3 marks  
 
Angle is approximately 90 °  
 
(% =) 90 / 360  or  1 / 4 or 0.25  
 
(% =) 25 (%) 
 

3 3 x 1.2  
 
 
 
 
ALLOW one mark for (62 ± 2) / 360 (2019 data) 
 
ALLOW two marks for 17% or 18% (2019 data) 
 

 (c)  Gas  
 
Wind  
 

2 2 × 2.2 In either order 
IGNORE direction of change 

 (d)  First check the answer on answer line 
If answer = 7.7 (%) award 3 marks  
 
0.3  
 
(% change =) (0.3  3.9) × 100 or ((4.2 – 3.9)  3.9) × 
100 or 7.692….(%)  
 
(% change =) 7.7 (%) (1dp)  
 

3 3 × 2.1  
 
 
ALLOW one mark for ((4.2-3.9)  4.2) × 100 
 
ALLOW two marks for 7.1 (%)  
ALLOW two marks for 7.6 (%) 
 
ALLOW this mark for clear evidence of an 
incorrect answer correctly rounded to one decimal 
place (not a bald answer to 1 d.p.) 

 
  

PMT
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Question Answer Marks AO 
element Guidance 

 (e) (i) Any one from: 
 
Public opinion / government committed to renewable / 
green energy resources  
 
Coal is a non-renewable / finite energy resource  
 
Reduces pollution / named pollutant e.g., CO2  / SO2   
 
 
Reduces global warming / climate change / greenhouse 
gases  
 
 

1 1.1  
 
 
 
 
 
 
ALLOW Coal produces pollution / named pollutant 
CO2 / SO2  
 
ALLOW Coal contributes to global warming / 
climate change / greenhouse gases  
 

  (ii) Any two from: 
 
Not enough sun (for photovoltaic cells)  
 
Not enough wind (for turbines)  
 
To avoid power cuts  
 
Increase in demand with reason e.g., it may have been 
colder on that day  
 
Some power stations may have broken down  
 

2 2 × 3.2a IGNORE costs e.g., coal is cheap 
 
 
 
 
 
IGNORE meeting demand / gap 
 
IGNORE there is a high demand for electricity  

 
  

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · June 2023 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · June 2023 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



J249/02  Mark Scheme         June 2023 

15 

 

Question Answer Marks AO 
element Guidance 

19 (a) (i) ultra-violet  X-ray gamma rays 
 
 
 

2 2 x 2.1 All three correct = 2 marks 
One (or two) correct = 1 mark 
ALLOW UV for ultra-violet 
 

  (ii) Decreases  
 

1 1.1  

 (b)  First check the answer on answer line 
If answer = 0.5 (m) award 2 marks  
 
Vertical line drawn on graph (in approximately correct 
position)  
 
 = 0.5 (m)  
 

2 2 × 3.1a  

 (c) (i) Microwaves  
 

1 3.2b  

  (ii) Big bang (theory) / expanding universe  
 

1 1.1  

  

PMT
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Question Answer Marks AO 
element Guidance 

20 (a)  First check the answer on answer line 
If answer = 96 000 (J) award 2 marks  
 
(Potential energy =) 800 × 10 × 12  
 
(Potential energy =) 96 000 (J)  
 

2 2 × 2.1  

 (b)  First check the answer on answer line 
If answer = 40 000 (J) award 2 marks  
 
(Kinetic energy =) ½ × 800 × 102  
 
(Kinetic energy =) 40 000 (J)  
 

2 2 × 2.1  

 (c)  Energy is transferred to the thermal energy (store)  
 
 
And any one from: 
 
(Work is done against) friction / drag / resistive forces  
 
Energy is transferred in the surroundings / brakes  
 

2 2 × 2.1 ALLOW heat for thermal energy 
ALLOW energy transferred to the surroundings by 
heating scores two marks 
 

 (d)  First check the answer on answer line 
If answer = 0.4 award 2 marks  
 
(efficiency =) 48 000  120 000  
 
(efficiency =) 0.4  
 

2 2 × 2.1  
 
 
 
 
ALLOW for one mark 0.4% 
ALLOW for two marks 40% 

  

PMT
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Question Answer Marks AO 
element Guidance 

21 (a)  Thinking distance bar plotted correctly to within ± ½ 
square  
 
Braking distance bar plotted correctly to within ± ½ 
square  
 

2 2 × 1.2  

 (b)  Thinking distance in range 17 - 19 m  
 
Braking distance in range 44 - 64 m  
 

2 2 × 3.2a  

 (c)  (Overall) stopping distance  1 1.1 
 

 

 (d)  Factor Thinking 
distance 

Braking 
distance 

Drinking alcohol increases no effect 
Higher speed increases increases 
Wet road no effect increases 

 
 

3 3 × 2.1 1 mark for each correct row 
 
 
 
 
 
  
 

 (e) (i) First check the answer on answer line 
If answer = 112 000 J award 3 marks  
 
(Work done =) 5600 × 20  
(Work done =) 112 000  
J OR N m  
 

3  
 
 

2.1 
2.1 
1.1 

 
 
 
 
 
Unit mark is independent 

  (ii) Double-decker bus has more mass  
 

1 2.1 ALLOW more kinetic energy / heavier / greater 
weight / greater load 

 
  

PMT
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Question Answer Marks AO 
element Guidance 

22 (a)  D ✓ A ✓ 
B ✓ E ✓ 

 
 

4 4 × 1.2  

 (b)  First check the answer on answer line 
If answer = 4.6 × 1014 (Hz) award 4 marks  
 
Rearrange to give: (f =) v   
 
 
(f =) 2 × 108  (4.33 × 10–7)  
 
 
 
(f =) 4.62… × 1014 (Hz)  
 
(f =) 4.6 × 1014 (Hz) (2sf)  
 

4  
 
 

1.2 
 
 

2.1 
 
 
 

2.1 
 

1.2 

 
 
 
 
 
 
ALLOW 1 mark for correct substitution into 
unrearranged equation  
e.g., 2 x 108 = f x 4.33 x 10-7 

 
ALLOW  4.62… × 10n  for 2 marks 
 
ALLOW  4.6 × 10n  for 3 marks 
ALLOW this mark for clear evidence of an 
incorrect answer (correctly rounded) to two 
significant figures (not a bald incorrect answer to 2 
s.f.) 
 

PMT
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 (c) (i) (shirt) Black  
(number) Blue  
 

1 2.1 Both required for 1 mark 

  (ii) (White) number (and shirt) reflects red (light only) / (white) 
number (and shirt) looks red / (white) number and shirt 
look the same colour  
 

1 2.1 ALLOW (idea that) both look red / whole shirt 
looks red / both look the same colour 
DO NOT ALLOW red is absorbed by shirt/number 
/ both look any incorrect colour  
IGNORE they blend in 
IGNORE any other colours absorbed 

 
  

PMT
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Question Answer Marks AO 
element Guidance 

23 (a) (i) (Idea that half-life is short enough) so water/surroundings 
don’t remain radioactive for too long  
 
 
(Idea that half-life is long enough) to allow repeat 
readings / for examination to take place  
 

2 2 × 3.1b 
 

ALLOW so it doesn’t contaminate/irradiate/emit 
radiation/stay unstable for too long 
IGNORE less damage/harm 
 
ALLOW (idea that) it stays in pipe long enough to 
detect the leak / enough time to be detected / 
enough time to reach leak 
IGNORE it lasts for a long time / long enough to be 
used/useful 
 

  (ii) (Tracer/radiation/beta/gamma) can be detected above 
earth/ground  
 

1 1.2 ALLOW beta/gamma can penetrate/pass 
through/get through the ground/earth 
IGNORE beta/gamma are very penetrating 
IGNORE ideas about alpha  
 

 
 

(iii) (Stable isotope) does not emit (ionising) radiation / ORA 
 
 

1 3.2b 
 

ALLOW (stable isotope) is not radioactive / does 
not contaminate/irradiate/decay / ORA 
IGNORE so it is no longer dangerous / so it 
becomes safe 
 

 
 
 

(b) 
 

Any two from: 
 
Tracer is added to pipe/water / detector is moved along 
the surface of the ground  
 
Reading (on the detector) will increase (above the leak) 
 
 
(Reading on the detector will increase when the detector 
is) above/around the leak  

2 
 
 

2 × 2.2  
 
ALLOW detector is placed above the ground/pipe 
 
 
ALLOW more radiation is detected (above the 
leak) 
 
ALLOW (more radiation is detected) above/around 
the leak  

  

PMT
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 (c)  First check the answer on answer line 
If answer = 3 (mg) award 2 marks  
 
(30 ÷ 15 =) 2 (half-lives)  
 
(Mass remaining = 12 × (0.5)2 = 3 (mg)  
 

2  
 
 

2.1 
 

2.1 
 

 
 
 
ALLOW any indication of two halvings shown, 
e.g., of 24 or 15 

 
 
 

PMT
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5. Crossed Out Responses 
Where a candidate has crossed out a response and provided a clear alternative then the crossed out response is not marked. Where no 
alternative response has been provided, examiners may give candidates the benefit of the doubt and mark the crossed out response where 
legible. 

 
Rubric Error Responses – Optional Questions 
Where candidates have a choice of question across a whole paper or a whole section and have provided more answers than required, then all 
responses are marked and the highest mark allowable within the rubric is given. Enter a mark for each question answered into RM assessor, 
which will select the highest mark from those awarded. (The underlying assumption is that the candidate has penalised themselves by 

attempting more questions than necessary in the time allowed.) 

 

Multiple Choice Question Responses 
When a multiple choice question has only a single, correct response and a candidate provides two responses (even if one of these responses 
is correct), then no mark should be awarded (as it is not possible to determine which was the first response selected by the candidate). 
When a question requires candidates to select more than one option/multiple options, then local marking arrangements need to ensure 

consistency of approach.  

 

Contradictory Responses 
When a candidate provides contradictory responses, then no mark should be awarded, even if one of the answers is correct.   
 
Short Answer Questions (requiring only a list by way of a response, usually worth only one mark per response)  
Where candidates are required to provide a set number of short answer responses then only the set number of responses should be marked. 
The response space should be marked from left to right on each line and then line by line until the required number of responses have been 
considered.  The remaining responses should not then be marked. Examiners will have to apply judgement as to whether a ‘second response’ 
on a line is a development of the ‘first response’, rather than a separate, discrete response.  (The underlying assumption is that the candidate 

is attempting to hedge their bets and therefore getting undue benefit rather than engaging with the question and giving the most relevant/correct 

responses.) 
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Short Answer Questions (requiring a more developed response, worth two or more marks) 
If the candidates are required to provide a description of, say, three items or factors and four items or factors are provided, then mark on a 
similar basis – that is downwards (as it is unlikely in this situation that a candidate will provide more than one response in each section of the 
response space.) 
 
Longer Answer Questions (requiring a developed response) 
Where candidates have provided two (or more) responses to a medium or high tariff question which only required a single (developed) response 
and not crossed out the first response, then only the first response should be marked. Examiners will need to apply professional judgement as 
to whether the second (or a subsequent) response is a ‘new start’ or simply a poorly expressed continuation of the first response. 

 
6. Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the 

candidate has continued an answer there then add the annotation SEEN to confirm that the work has been seen. 

 
7. Award No Response (NR) if: 

• there is nothing written in the answer space 

Award Zero ‘0’ if: 
• anything is written in the answer space and is not worthy of credit (this includes text and symbols). 

Team Leaders must confirm the correct use of the NR button with their markers before live marking commences and should check this when 
reviewing scripts. 

 
8. The RM Assessor comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these 

comments when checking your practice responses. Do not use the comments box for any other reason.  

If you have any questions or comments for your Team Leader, use the phone, the RM Assessor messaging system, or email. 
 

9. Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the 
marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive 
criticism of the question paper/mark scheme is also appreciated.
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10. For answers marked by levels of response: 

Read through the whole answer from start to finish, using the Level descriptors to help you decide whether it is a strong or weak answer. The 
indicative scientific content in the Guidance column indicates the expected parameters for candidates’ answers, but be prepared to recognise 
and credit unexpected approaches where they show relevance. Using a ‘best-fit’ approach based on the skills and science content evidenced 
within the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, best describes the overall quality of the answer.  

Once the level is located, award the higher or lower mark:  

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in 
italics) have been met.  

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics) 
are missing.  

In summary:  

The skills and science content determines the level.  

The communication statement determines the mark within a level.  

 

Level of response question on this paper is 18b.

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · June 2024 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · June 2024 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



J249/02 Mark Scheme June 2024 

6 

 

11. Annotations available in RM Assessor  
 
Annotation Meaning  

 
Correct response 

 
Incorrect response 

 
Omission mark 

 

Benefit of doubt given 

 

Contradiction 

 
Rounding error 

 

Error in number of significant figures 

 

Error carried forward 

 

Level 1 

 

Level 2 

 
Level 3 

 

Benefit of doubt not given 

 
Noted but no credit given 

 
Ignore 
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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12. Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

 
AO2.1 Apply knowledge and understanding of scientific ideas.  

 
AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

 
AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 

experimental procedures.  
AO3.1  

 
Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question Answer Marks AO 
element Guidance 

1 C 1 1.1  

2 C 1 1.1  

3 C 1 1.1  

4 C 1 2.2  

5 A 1 1.2  

6 D 1 1.1  

7 A 1 2.1  

8 D 1 1.1  

9 A 1 2.1  

10 C 1 1.1  

11 A 1 1.2  

12 C 1 2.1  

13 B 1 1.1  

14 C 1 2.1  

15 D 1 2.1  
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Question Answer Marks AO 
element Guidance 

16 (a) (i) Longitudinal ✓ 
 

1 1.1  

  (ii) 

 
✓ 

1 2.1  

 (b) 
 

(frequency) stays the same 
 
(velocity) increases 
 
(wavelength) increases 
✓✓ 

2 2 × 1.1 All 3 correct = 2 marks 
Any 1 or 2 correct = 1 mark 

    
 
 
 
 
 
 
 
 
 
 
 

   

✓ 
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Question Answer Marks AO 
element Guidance 

 
 (c) 

 
Start  End 

   

Amplitude  is an electromagnetic wave. 

   

Light  is the maximum 
displacement of a wave. 

   

Wavelength  is the distance between one 
peak and the next. 

 
✓✓ 

2 2 × 1.1 All 3 correct for 2 marks 
Any 1 or 2 correct for 1 mark  

 (d) (i) (ultrasound pulse) may reflect off fish or different layers / 
rocks in seabed or named object in sea ✓ 

1 3.2a  ALLOW not smooth (surface of seabed) 

 (d) (ii) First check the answer on the answer line 
If answer = 450 (m) award 3 marks  
 
Time = 0.3 (s) (to the seabed) ✓ 
 
(distance =) 1500 × 0.3  
 
(distance =) 450 (m)  

3  
 
 

1.2 
 

2.1 
 

2.1 

 
 
 
 
 
ALLOW 1500 x 0.6 for 1 mark 
 
ALLOW 900 (m) for 2 marks  

(e)  First check the answer on the answer line 
If answer = 0.66 (m) award 3 marks  
 
( =) v ÷ f   
 
( =) 330 ÷ 500 

 
( =) 0.66 (m)  

3  
 
 

1.2 
 

2.1 
 

2.1 

 
 
 
 
 
ALLOW 1 mark for correct substitution into given 
equation 
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Question Answer Marks AO 
element Guidance 

17 (a)  0.06(0) (kW)  
 

1 1.2  

 (b)  First check the answer on the answer line 
If answer = 260 (kW h) award 2 marks  
 
(E =) 0.01 × 26 000  
(E =) 260 (kW h) 

 

2 2 × 2.1  
 
 
 
 
 

 (c)  (£) 0.20  
 

1 2.2 ALLOW 20 p with unit or (£) 0.2 or (£) 0.20 p 

 (d)  13  1 2.2  
 (e)  For: 

Cheap(er) to run / saves energy / uses less power / more 
efficient / lasts longer / needs replacing less often  
 
Against: 
(More) expensive to buy / not dimmable / plastic is non-
recyclable  

2 2 × 3.2b   
IGNORE save money without qualification 
 
 
IGNORE colour (not in table) 
IGNORE expensive without qualification 
IGNORE environment without qualification 
ALLOW £5.00 as a reference to cost to buy 

 (f)  First check the answer on the answer line 
If answer = 6 (J) award 3 marks  
 
(useful energy =) efficiency x input energy or 0.4 × 10  
(useful energy =) 4 (J)   
(wasted energy = 10 – 4 =) 6 (J) 

 

3  
 
 

1.2 
2.1 
2.1 

 
ALLOW 4 (J) for 2 marks 
 
(wasted proportion of energy = 1 – 0.4 =) 0.6  
(wasted energy =) 0.6 × 10  
(wasted energy =) 6 (J)  
 

 (g) (i) 80 (days)  1 3.1a  
  (ii) First check the answer on the answer line 

If answer = (£) 1 award 2 marks  
 
Filament lamp cost = £7 OR LED cost = £6   
(actual saving =) 7 – 6 = (£) 1(.00) 

2 2 × 3.1a  
 
 
Note needs to be explicitly stated in text 
ALLOW 100 p 
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Question Answer Marks AO 

element Guidance 
18 (a)  Y: normal 

Z: refracted (ray) 
 ✓ 

1 1.2 BOTH answers needed for 1 mark 
ALLOW refraction for refracted 

 (b) * Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
 
Level 3 (5–6 marks)  
Prediction of the results AND a detailed method / 
diagram 
OR 
Detailed prediction of results AND a basic method / 
diagram 
 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  
 
Level 2 (3–4 marks)  
Prediction of the results AND a basic (workable) method / 
diagram.  
OR 
Detailed prediction of the results 
OR  
Detailed method / diagram.  
 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
A basic prediction OR a basic (workable) method / 
diagram. 
 

6 2 × 1.1 
4 × 3.3a 

AO1.2 – Demonstrate knowledge and 
understanding of ray diagrams and reflection  
• Prediction made e.g., both angles are equal 
• Angle of incidence = angle of reflection 
• Law of reflection mentioned for all angles 
• Marks can be awarded from labelled diagram 

showing the mirror with the normal, angle of 
incidence and angle of reflection 

• As i increase r increases 
 

 
AO3.3a – Analyse information and ideas to 
develop experimental procedures  
• Use of a darkened room 
• Use ray box (and slit) to produce ray of light. 
• Place mirror onto paper 
• Draw position of mirror 
• Shine ray of light at mirror 
• Draw normal at 90 degrees to the mirror 
• Trace rays by drawing crosses / marks on the 

paper. 
• Use ruler to join up crosses / marks 
• Measure angle between normal and incident 

ray / angle of incidence 
• Measure angle between normal and reflected 

ray / angle of reflection 
• Repeat for different angles of incidence 
• Marks can be awarded from labelled diagram 
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There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
 
0 marks  
No response or no response worthy of credit.  
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Question Answer Marks AO 
element Guidance 

19 (a) (i) Electrons 
 
Light
 

2 2 × 1.1  

  (ii) First check the answer on the answer line 
If answer = 240 (J) award 2 marks  
 
(E =) 0.08 × 3000  
 
(E =) 240 (J) 

 

2 2 × 2.1  

  (iii) (Risk of) an (electric) shock / electrocution / AW  
 

1 3.2a IGNORE dangerous / injury / death unqualified 

 (b) (i) Increase in wavelength (of light) 
 

1 1.1  

  (ii) A 
 
greater red-shift 
 

2 2 × 2.1  
 
dependent on first mark 
wavelengths are further apart / longest / 
wavelengths move further to the right 
ALLOW lines for wavelengths 

  (iii) Big-Bang (model / theory) or expanding Universe  
 

1 1.1  
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Question Answer Marks AO 
element Guidance 

20 (a) (i) 3 m / s2 ✓ 
 

1 1.2  

  (ii) First check the answer on the answer line 
If answer = 5 400 (N) award 2 marks  
 
(F =) 1800 × (a)(i)  
 
(F =) 5400 (N)  
 

2 2 × 2.1 ECF from (a)(i) 
 
 
 
 
If a = 50 (m / s2), F = 90 000 (N)  
If a = 100 (m / s2), F = 180 000 (N)  

 (b)  First check the answer on the answer line 
If answer = 120 (m / s2) award 2 marks  
 
(deceleration =) 18  0.15  
 
(deceleration =) 120 (m / s2) 

 

2 2 × 2.1  
IGNORE “−” 

 (c) (i) Any three from: 
 
Probability increases (as change in velocity increases) / 
ORA ✓ 
 
Changes from 0.1 to 0.9 or change by 0.8 or 9 times 
greater✓ 
 
Probability changes more rapidly at low change in 
velocity / ORA ✓ 
 
Relationship is non-linear / not proportional ✓ 
 

3 3 × 3.1b  
 
ALLOW an alternative for the first two marking 
points 
probability increases from 0.1 to 0.9 or increases 
by 0.8 for two marks ✓✓ 
 
 
  
 
 
 
 
 

  (ii) 26(.0) to 27.5 m / s ✓ 1 2.2  
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Question Answer Marks AO 
element Guidance 

21 (a) (i) 

 
✓ 

1 3.3b  

  (ii) 8 (counts per second) ✓ 
 

1 1.2 ALLOW 7.9(1) (candidate has subtracted 5 from 
activity in cpm) 
 

 (b) (i) activity decreases quickly / little radiation emitted after a 
few half-lives / doesn’t stay radioactive for too long / does 
not emit radiation for too long✓ 
 
Less damage to tissue / organs / cells ✓ 
 

2 2 × 1.2 DO NOT ALLOW no radioactivity after 64 hours 
 
 
 
IGNORE side effects unqualified 

  (ii) Any two from: 
 
(some) side-effects are temporary AW ✓ 
 
(idea that) benefits outweigh the risks AW ✓ 
 
other (radioactive) isotopes have more harmful side-
effects ✓ 
 
other (radioactive) isotopes have longer half-lives ✓ 
 

2 2 × 3.2a  
 
IGNORE reference to short half-life without 
qualification 

  

✓ 
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Question Answer Marks AO 

element Guidance 
22 (a) 

 

 
✓✓ 

2 2 × 1.1 Mark independently  
Correct matching of both transformers to what they 
do  
Correct matching of what they do to reason  
 
 
 
 
If no other marks scored: 
ALLOW 1 mark for  
step-down transformer → decreases pd → for 
safety  
OR 
step-up transformer → decreases current → 
reduces heat losses 

 (b) 
 

First check the answer on the answer line 
If answer = 450 (A) award 2 marks  
 
132 000 × Ip = 1800 × 33 000  
OR  
(Ip =) 1800 × 33 000  132 000  
 
(Ip =) 450 (A)  
 

2 2 × 2.1  

 

 

ALLOW substitution into any correct 
rearrangement of the equation 
ALLOW equation in letters/words rearranged 
(Ip =) Vs Is  Vp 
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 (c) 
 

Alternating (current) / a.c.  
 
p.d./voltage/current/it changes direction / becomes + 
and – / changes polarity  
 

2 1 x 1.1 
 

1x3.2b 

 
 
ALLOW p.d./voltage/current/it/oscilloscope 
trace/charge flow goes in both directions or both 
ways or two ways or different ways  
ALLOW oscillates/fluctuates across the 
centre/zero  
IGNORE just changes or switches / goes up and 
down / alternates 
IGNORE charge changes from positive to negative 
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Question Answer Marks AO 
element Guidance 

23 (a)  Contaminated because radioactive material touched the 
workers / was breathed in 
 
 
 
 
Irradiated because workers were exposed to radiation 
(from outside of the body) 

 

2 2 × 1.1 ALLOW it is in contact with (workers) / went 
on/inside them 
DO NOT ALLOW answers which also include 
ideas about irradiation e.g. radiation touches the 
workers/is inhaled 
 
ALLOW in presence of radiation/radiation passes 
into body  
DO NOT ALLOW answers which also include 
ideas about contamination 

 (b)  Nuclear →Thermal → Kinetic 3 3 × 2.1 IGNORE heat 
 

 (c) (i) (It takes) 30 years / (average) time taken for  
number of (un-decayed or unstable) nuclei to halve / for 
activity to halve / for count rate to halve / for mass of 
undecayed nuclei to halve  
  

1 1.1 ALLOW atoms for nuclei 
 
ALLOW mass (of it/caesium) to halve / half of 
it/substance to decay 
 
IGNORE reactivity / time taken for a nucleus to 
halve 

  (ii) 

 
 

1 1.1  

  (iii) First check the answer on the answer line 
If answer = 3.5 (kg) award 2 marks  
 
(idea that 90 years =) 3 (half-lives)  
 
(mass = 28 × (½)3 =) 3.5 (kg)  
 

2 2 × 2.2  
 
 
ALLOW evidence of 3 half-lives e.g. 
28→14→7→3.5  

  

 
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23 (d)  Pu94
238  →  U92

234  +  He 2
4  

Be4
9   +  He2

4   → C  +  6
12 n  0

1  
 
Correct mass for U  
Correct atomic number for U  
Correct mass and atomic number for n  

3 3 × 2.2  
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2024 Oxford Cambridge and RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office 
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. 

Registered company number 3484466. OCR is an exempt charity. 

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their 
qualifications registers including A Levels, GCSEs, Cambridge Technicals and Cambridge Nationals. 

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method 
we expect you to use. We update our resources regularly and aim to make sure content is accurate but please check the OCR 
website so that you have the most up-to-date version. OCR cannot be held responsible for any errors or omissions in these 
resources. 

Though we make every effort to check our resources, there may be contradictions between published support and the 
specification, so it is important that you always use information in the latest specification. We indicate any specification changes 
within the document itself, change the version number and provide a summary of the changes. If you do notice a discrepancy 
between the specification and a resource, please contact us. 

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more 
information using our Expression of Interest form. 

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.
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Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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J249/02 Mark Scheme         November 2020 
 

 

Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
 

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · November 2020 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · November 2020 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

 
AO2.1 Apply knowledge and understanding of scientific ideas.  

 
AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

 
AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 

experimental procedures.  
AO3.1  

 
Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question  Answer Marks AO 
element Guidance 

1   A  1 1.2  

2   B  1 1.1  

3   C  1 2.1  

4   D  1 2.2  

5   A  1 2.2  

6   C  1 2.2  

7   D  1 1.2  
8   A  1 1.1  
9   C  1 1.2  

10   B  1 1.1  
11   B  1 2.1  
12   D  1 2.1  
13   C  1 2.1  
14   C  1 1.1  
15   C  1 1.2  

 
  

PMT

thealevelphysicstutor.comOCR A GCSE · Paper 2 J249 2 · November 2020 · Mark Scheme · Question PaperOCR A GCSE · Paper 2 J249 2 · November 2020 · Mark Scheme · Question Paper PMT thealevelphysicstutor.com



Question Answer Marks AO 
element Guidance 

16 (a)  Any one from: 
Similarity  
Both transverse waves  
Both electromagnetic waves  
Both travel at the same speed/speed of light (in a vacuum)  
Both can travel through space / vacuum  

 
Any one from: 
Difference 
X-ray has higher frequency / shorter wavelength / ORA  
X-rays have higher energy / ORA   
X-rays are more penetrating / ORA   

 

2 2 × 1.1  
 
 
 
 
1 
 
 
 
DO NOT ALLOW we can see visible light/we 
cannot see X-rays 

 (b) (i) 86 (%)  
 

1 2.2 ALLOW 85-87 % 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 14 (%) award 2 marks 
 
100 – 86  
= 14 (%)  
 

2 2 × 2.2 ALLOW ECF from (b)(i) 
 
 

 (c)  Big Bang  
Red shift  
Expanding  
 

3 3 × 1.1  
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Question Answer Marks AO 
element Guidance 

17 (a) (i) Transverse  
 

1 1.1  

  (ii) Molecules/Particles move perpendicular/ right angles (to 
the direction of energy transfer/water surface)  
 

1 1.1 ACCEPT at right angles/ 90° (to direction of travel) 
ACCEPT up and down1 

  (iii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.5 (Hz) award 2 marks 
 
Frequency = number of waves per second / = 10 ÷ 20  
f = 0.5 (Hz)  
 

2  
 
 

2 × 2.1 

ACCEPT ½ 

 (b) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.06 (m / s) award 3 marks 
 
Speed = 0.6 × 0.1  
Speed = 0.06 (m / s)  
 

2 2 × 2.1  

  (ii) Distance is measured with a metre-rule OR tape 
measure  
 
Time is measured with a stop-watch  
 

2 2 × 1.2 ACCEPT metre-ruler 
DO NOT ALLOW ruler 

  (iii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 0.08 (m / s) award 3 marks 
 
Speed = distance ÷ time  
= 2.4 ÷ 30  
= 0.08 (m / s)  
 

3  
 
 

1 × 1.2 
2 × 2.1 

 

  (iv) Uncertainty/difficulty in measuring distance  
OR 
Human reaction time in starting/stopping stopwatch  
 

1 3.2a 
 

ALLOW AW 
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Question Answer Marks AO 

element Guidance 
18 (a) (i) 27  1 1.1  

  (ii) The same number of protons / atomic number / 
they both have 27 protons  
 
Co-60 has 3 more neutrons ORA/ Co-60 has 33 
neutrons and Co-57 has 30 neutrons / mass number is 
different  
 

2 2 × 1.1  
 
 
ALLOW Co-57 has 27 neutrons 0 

 (b) (i) Radioactivity is a random process  1 1.1 ALLOW background radiation fluctuates 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 209 (counts per minute) award 2 marks 
 
 (191 + 224 + 212) ÷ 3  
= 209 (counts per minute)  

2 2 × 1.2  
 
 
 

  (iii) The count-rate stays the same  
 

1 2.1 ALLOW the count-rate goes down slightly 
DO NOT ALLOW the count-rate goes down 

 (c) (i) The time it takes the number of undecayed/radioactive 
nuclei to halve  

1 1.1 ALLOW count-rate or activity for number of 
undecayed nuclei 

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 40 (counts per minute) award 3 marks 
10y = 2 half lives  
160 / 2 = 80 (counts per minute)  
80 / 2 = 40 (counts per minute)  

3 2 × 2.1  
 
 
 

 
 

(d) (i) So (most of) the radioactivity / gamma rays are absorbed 
by the lead/do not get to the doctor.  
 
So the doctor is not irradiated/to prevent the doctor’s 
cells being damaged.  

2 2 × 1.1 ALLOW will absorb alpha and beta radiation 
 
 
ALLOW to stop the doctor getting cancer 
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Question Answer Marks AO 
element Guidance 

18 (d) (ii) Iodine-131  
 
Gamma can pass through the body to the detector / 
alpha cannot pass through the body.  
 
Use a short half-life so patient’s cells are less damaged. 
 

3 3.2 
 

2.2 
 
 

 2.2 

 
 
ALLOW this mark if Cobalt-60 or Iodine-131 is 
chosen 
 
ALLOW this mark if Radon-222 or Iodine-131 is 
chosen. 
1 

       
19 (a) (i) Any two from: 

First student drops the ruler and second student catches 
as quick as possible   
 
Measure the distance on the ruler where it was caught  
 
Use look-up table/equation to find time to travel this 
distance  
 

2 2 × 1.2 1 

  (ii) Any one from: 
To check the precision or repeatability of the readings   
 
to find the uncertainty in the measurement   
 
to find an average or mean  
 

1 3.3a  
 
 

  (iii) Student B’s reaction times will be longer / increases  
 

1 3.2a ALLOW B will be slower 

 (b) (i) (9 + 14) = 23 (m)  
 

1 2.2  

  (ii) Stopping distance at 50 mph = 53 m  
 
Stopping distance is greater than 40 m / Car hits the 
barrier   
 

2 3.1a 
 

3.2a 

ALLOW 52-54m 
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Question Answer Marks AO 
element Guidance 

19 (b) (iii) Factor: larger mass (of car)  
Reason: Braking distance is increased  
because deceleration is less / larger KE to dissipate  
OR 
Factor: Poor quality brakes / tyres  
Reason: Braking distance is increased  
Less friction / smaller deceleration  
OR  
Factor: Icy / wet / slippery road  
Reason: Braking distance is increased  
Less friction / smaller deceleration  
OR  
Factor: Going uphill  
Reason: Braking distance is decreased  
Weight of car increases deceleration  
OR  
Factor: Going downhill  
Reason: Braking distance is decreased  
Weight of car decreases deceleration  
 

3 1.1 
2 × 2.1 

 
 

1.1 
2 × 2.1 

 
 

1.1 
2 × 2.1 

 
 

1.1 
2 × 2.1 

 
 

1.1 
2 × 2.1 

DO NOT ALLOW distance for braking/thinking 
distance 
 
DO NOT ALLOW stopping distance 
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Question Answer Marks AO 
element Guidance 

19 (c) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer = 3.25/3.3 (m/s2) award 2 marks 
 
13 ÷ 4  
= 3.3 (m/s2)  
 

2 2 × 2.1  
 
 
 
ALLOW 3.25 (m/s2) 

  (ii) Any two from: 
Yes / No (no mark) 
 
(agree with driver) 
stopping distance is shorter  
 
Less likely to hit obstacles / safer   
 
Attempt to quantify, e.g. 4 s / 0.4 s = 10   
 
OR 
 
(disagree with driver) 
(F = ma / so) the force (acting on the people in the car) is 
10x greater  
 
This can lead to injury / 10× more dangerous   
 
Other factors involved (so cannot quantify)  
 
 

2  
 

2.1 
 
 

2 ×3.1b 
 
 
 

 
 
 

2.1 
 
2 ×3.1b 

 
 
 
 
 
 
 
 
 
 
 
 
 
1 

  (iii) Seat belt / airbag / crumple zone  
 

1 1.1  
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20 *  Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
Level 3 (5–6 marks)  
States that greater orbital distance goes with a longer time 
period but that the relationship is not proportional. 
Attempts to explain orbital motion in terms of gravity. 
AND  
Relates data from the graph to at least two named planets. 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  

Level 2 (3–4 marks)  
States that greater orbital distance goes with a longer time 
period. 
AND 
Relates the curve to different named planets in the solar 
system. 
OR 
Reads data from the graph. 
There is a line of reasoning presented with some structure. 
The information presented is relevant and supported by 
some evidence. 
Level 1 (1–2 marks)  
States that greater orbital distance goes with a longer time 
period. 
OR 
Relates the curve to the properties of at least one planet in 
the solar system. 
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
0 marks  
No response or no response worthy of credit.  

6 3 × 2.1 
3 × 3.1a 

 

AO3.1a Analyses information and ideas by interpreting 
graph 
• As distance increases, orbit time increases. 
• Time read correctly for a specific distance. 
• Comparison of two data points. 
• Recognises that the data for the Earth is very close to the 

origin 
• Outermost planets have periods of over a century 
• Time is not proportional to distance. 
• Time increases faster than distance. 
• Gradient of line increases. 
• Calculation using data to show non-proportionality, e.g. 

when distance doubles from 1 to 2, time more than doubles. 
 
AO2.1 Applies knowledge and understanding of the solar 
system 
 
• Inner planets are Mercury, Venus, Earth and Mars. 
• Outer planets are Jupiter, Saturn, Uranus and Neptune. 
• As distance from Sun increases, orbital period of planet 

increases. 
• Period of Earth’s orbit is 1 year 
• Distance planet travels in one orbit increases with distance 

from the Sun. 
• If distance is larger, time will be greater (for same speed) 
• As speed is smaller, time will be greater by a greater factor. 
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Question Answer Marks AO 
element Guidance 

21 (a)  Either ray (centre ray or focal ray) drawn as indicated 
below  
 

 
Image upside down AND in the correct place  

2 2 × 2.2 
 
 
 
 
 
 
 
 
 
 
 
 

ALLOW just one ray drawn 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If no rays drawn (or incorrect) but image is 
inverted, slightly larger and roughly in the correct 
place then award this mark 
IGNORE position of Y (if arrow is in the correct 
place) 
ALLOW tolerance of +/- 2 squares for image 
position 
 

 (b)  A (red) filter is needed  
 
(The red filter) absorbs all colours/frequencies/wavelengths 
except red (light)  

2 2 × 2.1 
 
 

 
 
ALLOW The red filter absorbs blue and green 
(light/frequency/wavelength) (but not red) 
ALLOW the filter transmits red light only / only 
lets red (light/frequency/wavelength) through 
 

 (c) (i) 230 (V)  1 1.1  
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Question Answer Marks 
AO 

eleme
nt 

Guidance 

21 (c) (ii) (Earth wire together with fuse) prevents user from getting 
electric shock (if there is a fault)  
 
 
 
 
Plastic case is an insulator (so earth wire not required)  

2 2 × 
1.1 

 

ALLOW metal case could cause electric shock if 
no earth wire / AW 
ALLOW idea of earth wire carries current to Earth 
/ AW 
ALLOW prevents projector becoming live / AW 
 
ALLOW plastic case is not a conductor / does not 
conduct electricity/current 
ALLOW appliance is double insulated 
 

       
22 (a)  Change the thickness of the cardboard (and repeat)  

 
Any 2 from: 
 
(Control variable) Same volume of water / same starting 
temperature of water   
 
 
 
Measure temperature with thermometer / time with 
stopwatch  
 
Calculate the rate using change in temperature / time  
 
Repeat results (and calculate the mean)  
 

3 3 × 
3.3a 

ALLOW use different boxes with different 
thicknesses / line the box with an insulator 
 
 
ALLOW same beaker / both beakers (don’t) have 
a lid / same room temperature 
ALLOW a specified amount of water in the beaker 
/ a specified starting temperature 
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Question Answer Marks AO 
element Guidance 

22 (b) (i) 5 or 4 points correctly plotted to within ½ small square  2 2 × 2.2 3 or 2 correctly plotted points gains 1 mark 
IGNORE ‘blobs’ more than ½ square diameter 
 

  (ii) Smooth curved line of best fit through most points  
 

1 1.2 DO NOT ALLOW a straight line of best fit 

  (iii)  
 
 
Temperature decreases (with time)  
 
At a decreasing rate / by a smaller change in temperature 
for each increase in time  
 

2 2 × 3.1a 
 

IGNORE non-linear relationship / 
positive/negative correlation 
 
ALLOW inverse proportion for this mark only 
 
ALLOW gradient decreases / temperature 
decreases more quickly at the start (than at the 
end) 
ALLOW use of data from the graph to show 
decreasing rate 

  (iv) Line starts at 90°C and decreases but remains above their 
LOBF  
 

1 3.2b 
 

IGNORE shape of the line but no mark for a 
horizontal line 
ALLOW 90 +/- 2 °C  

  (v) Any one from: 
Repeat (and find a mean) / check 
reproducibility/repeatability  
 
Use smaller time intervals  
 
Use more precise timer/thermometer  
 

1 3.3b ALLOW any sensible suggestion 
IGNORE a longer time / use more thicknesses 
 
 
 
 
ALLOW use equipment with higher resolution / 
data logger 
IGNORE better equipment unless qualified 

 (c)  Thermal conductivity of metal is higher (so rate of cooling 
is greater) / ORA  
 

1 3.2a ALLOW metal is a (better thermal) conductor / 
ORA 
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OCR (Oxford Cambridge and RSA Examinations) 
The Triangle Building 
Shaftesbury Road 
Cambridge 
CB2 8EA 
 
OCR Customer Contact Centre 
 
Education and Learning 
Telephone: 01223 553998 
Facsimile: 01223 552627 
Email: general.qualifications@ocr.org.uk 
 
www.ocr.org.uk 
 
 
For staff training purposes and as part of our quality assurance programme your call may be 
recorded or monitored 
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2. Abbreviations, annotations and conventions used in the detailed Mark Scheme (to include abbreviations and subject-specific 
conventions).  
 

Annotation Meaning 

/ alternative and acceptable answers for the same marking point 

 Separates marking points 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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J249/02 Mark scheme             October 2021 
 

 

3. Subject-specific Marking Instructions  

 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
• the specification, especially the assessment objectives 

• the question paper  

• the mark scheme. 

 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9-1) in Physics A: 

 Assessment Objective 
 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 
  

AO1.1 Demonstrate knowledge and understanding of scientific ideas.  
 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures.   
AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

 
AO2.1 Apply knowledge and understanding of scientific ideas.  

 
AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

 
AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 

experimental procedures.  
AO3.1  

 
Analyse information and ideas to interpret and evaluate.  
 

AO3.1a Analyse information and ideas to interpret.  
 

AO3.1b Analyse information and ideas to evaluate.  
 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 
 

AO3.2a Analyse information and ideas to make judgements.  
 

AO3.2b Analyse information and ideas to draw conclusions.  
 

AO3.3 Analyse information and ideas to develop and improve experimental procedures.  
 

AO3.3a Analyse information and ideas to develop experimental procedures.  
 

AO3.3b Analyse information and ideas to improve experimental procedures.  
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For answers to Section A if an answer box is blank ALLOW correct indication of answer e.g. circled or underlined. 
 

Question  Answer Marks AO 
element Guidance 

1   B  1 1.1  

2   B  1 1.1  

3   C  1 1.1  

4   B  1 2.1  

5   B  1 1.2  

6   B  1 1.2  

7   B  1 1.2  
8   D  1 2.1  
9   A  1 1.2  

10   D  1 2.1  
11   C  1 1.1  
12   D  1 1.1  
13   A  1 1.1  
14   C  1 2.1  
15   C  1 2.1  
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Question Answer Marks AO 
element Guidance 

16 (a)  A moon orbits a planet  
Planets orbit the sun / a star  
 

2 2 × 1.1  

 (b) (i) Mark with (b)(ii) 
 
Arrow drawn from P pointing to the centre of the Sun, 
labelled F  
 

1 1.1 For both marks at least one of the forces must 
be labelled correctly. 
 
If no labels, award 1 mark if both arrows are in 
the correct direction  

  (ii) Arrow from P pointing away from the centre of the Sun, 
labelled R  
 

1 1.1 IGNORE relative lengths of arrows 

  (iii) (F and R are) equal (in size)  
 
And opposite in direction so (resultant / overall force is 
zero)  
 

2 2 × 2.1  
 
ALLOW  F and R are balanced for two marks 

  (iv) Red giant  
Planetary nebula  
White dwarf  
 

3 3 × 1.1 Must be in the correct order 
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Question Answer Marks AO 
element Guidance 

17 (a) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer is 0.9 (J) award 2 marks 
 
(Kinetic energy =) 0.5 × 20 × 0.32  
(Kinetic energy =) 0.9 (J)  
 

2 2 × 2.1  

  (ii) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer is 3200 (J) award 3 marks 
 
Gravitational potential energy = m × g × h  
(Gravitational potential energy =) 20 × 10 × 16  
(Gravitational potential energy =) 3200 (J)  
 

3 1 × 1.2 
 
 

2 × 2.1 

 

 (b) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer is 0.4 award 2 marks 
 
 
(Efficiency =) 0.6 ÷ 1.5  
(Efficiency =) 0.4 / 40 %  
 

2 2 × 2.1 ALLOW 2 marks for 40 % 
ALLOW 1 mark for 40 (without % sign) 
ALLOW 1 mark for 0.4% 
 
IGNORE attempt of conversion of energy to 
joules 
 

  (ii) Any two from: 
 
Friction occurs / Resistance in wires / coil  
 
Energy transferred to thermal energy (store)  
 
of cable / winch / coil / motor / wires / surroundings  
 

2 2 × 2.1  
 
 
 
ALLOW heat for thermal energy 
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Question Answer Marks AO 
element Guidance 

  (iii) Any two from: 
 
(Oil) provides lubrication / is a lubricant  

 
This reduces friction  

 
Reduces transfer to thermal store / Less energy is wasted / 
less energy transferred to surroundings  
 
So efficiency is increased  
 

2 2 × 2.1  
 
ALLOW heat for thermal energy 
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Question Answer Marks AO 

element Guidance 
18 (a)  FIRST CHECK THE ANSWER ON ANSWER LINE 

If answer is 0.75 (m) award 3 marks 
 
Rearrangement: Wavelength = wave speed ÷ frequency 
 
(Wavelength =) 330 ÷ 440  
(Wavelength =) 0.75 (m)  
 

3  
 
 

1 × 1.2 
 

2 × 2.1 

 
 
 
 
 
 
ALLOW ¾ (m) 
 

 (b)  Any two from: 
 
(Sound) travels as a longitudinal wave  

(air) particles / molecules / atoms vibrate / oscillate  

parallel to the direction of energy transfer / wave travel / 
sound travel   

 

2 2 × 1.1 
 

 

 (c)  Wavelength < 100 cm   
Amplitude stays at 1mm  
 

2 2 × 2.2  
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Question Answer Marks AO 
element Guidance 

19 (a)  

 
  
 

2 2 × 1.1 1 mark for one correct connection 
 
 

 (b) (i) (Mode =) 227 (GBq)   
 

1 1.2  

  (ii) (mass number of alpha =) 4  
(atomic number of U =) 92  
 

2 2 × 2.1  

  (iii) Either:  
Yes AND alpha is less penetrating / more easily 
absorbed (than beta) / ORA  
So, cannot get into the body / get through the skin (so 
less likely to damage cells) ORA  
Or:  
No AND alpha is more ionising than beta  
So can cause more damage to cells (if inside the body)  
 

2 2 × 3.1b  

 (c)  Any two from: 
 
They have some of the radioactive source on them  
 
So, they are (still) being irradiated (AW)  
 
So, their cells could (continue to) be damaged  
 

2 2 × 2.1  

  

Mass number 

No. of protons 

No. of neutrons 

94 

144 

238 
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Question Answer Marks AO 
element Guidance 

 (d) (i) 820 (grams)  
 

1 2.2 ALLOW 810-830 

  (ii) Any two from: 
Neptune is far away / the furthest planet from the Sun / it 
would take a long time to get to Neptune  
 
(So) electricity needs to be generated for a long time / 
power source needs to last a long time  
 
Pu-238 would still be generating (lots of) power/half-life is 
(much) longer than the time to get to Neptune  
 

2 2 × 3.1b  
 
 
 
 
 
 
ALLOW batteries would have run out / Solar 
panels would not get enough sunlight 
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Question Answer Marks AO 
element Guidance 

20 (a)  Any one from: 
 
(Ensure the same) volume / mass of water (in each 
kettle)  
 
Ensure the water (in the kettles) has the same starting 
temperature  
 

1 3.3a  
 
DO NOT ALLOW amount / quantity 
 
 
DO NOT ALLOW Use the same kettle/power of 
kettle/efficiency/time 
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Question Answer Marks AO 
element Guidance 

20 (b)*  Please refer to the marking instructions on page 4 of this 
mark scheme for guidance on how to mark this question.  
 
Level 3 (5–6 marks)  
 
Uses data to describe detailed relationship between 
energy and time  
AND calculates power  
AND draws a conclusion 
There is a well-developed line of reasoning which is clear 
and logically structured. The information presented is 
relevant and substantiated.  
 
Level 2 (3–4 marks)  
 
Describes relationship between energy and time  
AND calculates power  
OR draws a conclusion in terms of power 
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.  
 
Level 1 (1–2 marks)  
 
Describes simple relationship between energy and time 
described  
OR calculates a power  
OR draws a conclusion 
There is an attempt at a logical structure with a line of 
reasoning. The information is in the most part relevant. 
 
0 marks  
No response or no response worthy of credit.  

6 2 × 2.1 
2 × 3.1a 
2 × 3.2b 

AO3 – Analyses graph to describe how the 
change in thermal energy varies with time 
 
• (Thermal) energy (store) increases (with time) 
• Increase is proportional / As one doubles the other 

doubles / AW 
• Straight line graph through origin 
• Some data used to show this relationship E.g. for 

Kettle A, Energy at 50 s = 60000J. Energy at 100s 
= 120000 J 

• Rate for each kettle is constant  
• Energy of A (is always) > B > C / ORA 
• Rate of increase of Energy of A > B > C / ORA 
 
AO3 – Analyses information to draw conclusions 
about power of kettles  
 
• Power of A > B > C / ORA 
• Higher power means more energy transferred in 

the same time / ORA 
 
AO2.1 – Applies knowledge of power as rate of 
energy transfer 
 
• P = E ÷ t 
• Attempt at calculating power of kettles 
• E.g. Power of A = 120 000 / 100 = 1200 W 
• Power of B = 80000/100 = 800 W 

Power of C = 40000/100 = 400 W 
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Question Answer Marks AO 
element Guidance 

20 (c)  Energy is transferred from the mains / via National grid / via 
transformers / via power lines  
 
Using a.c. / AW  
 

2 2 × 1.2  
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Question Answer Marks AO 
element Guidance 

21 (a)  FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer is 6.6 (s) award 2 marks 
 
Mean = (6.7 + 6.3 + 6.7 + 6.6) ÷ 4  
(Mean =) 6.6 (ms)  
 

2 2 × 1.2  
 
 
ALLOW one mark for 6.575 (ms) 
ALLOW candidate’s average roundly correctly 
to 2 s.f. for one mark 

 (b)  Any one from: 
 
The timer would start and stop at (roughly) the same time  
 
The time would not be the time for the sound to travel from 
mic 1 to mic 2  
 

1 2.2  
 
 
 
ALLOW the time measurement would be 
incorrect 

 (c) (i) FIRST CHECK THE ANSWER ON ANSWER LINE 
If answer is 320 (m / s) award 4 marks 
 
7.5 ms = 0.0075 s  
Rearrangement: speed = distance ÷ time  
(Speed =) 2.4 ÷ 0.0075  
(Speed =) 320 (m / s)  
 

4  
 
 

1.2 
1.2 

2 × 2.1 

 

  (ii) With a tape measure / (several) metre-rule(s)  
 

1 1.2 DO NOT ALLOW with a ruler 

  (iii) Any one from: 
 
Errors / Uncertainty in measuring time  
 
Errors / Uncertainty in measuring distance  
 
Value on the website might be for different conditions (air 
temperature etc)  
 

1 3.2a 
 

 
 
 
 
 
 
DO NOT ALLOW the value on the website could 
be incorrect. 
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Question Answer Marks AO 
element Guidance 

22 (a) (i) Any one from: 
It is refracted  
It changes direction/bends (away from the normal)  
The speed increases  
The wavelength increases  
 

1 1.1  
 
DO NOT ALLOW bends towards the normal 
 
 
IGNORE speed/wavelength changes 
DO NOT ALLOW the speed/wavelength 
decreases 

  (ii) Ray continues in a straight line AND normal line drawn 
(90° by eye relative to interface) where incident ray 
meets the interface  
 
Ray enters the air AND is to the left of the normal line  
 
 
angle of refraction > angle of incidence AND angle of 
incidence < 90°  

3 3 × 1.2  
 
 
 
DO NOT ALLOW if the ray emerges vertically or 
to the right-hand side of the normal 
 
IGNORE any reflected rays 
IGNORE direction of any arrows 
 
ALLOW marking points 2 and 3 to be awarded if 
the ray does not come from the fish 
 
 

 (b)  At least two of the rays are reflected in different directions 
 

1 1 × 1.2 IGNORE any normal lines 

 (c)  The fish absorbs the green (light) / does not reflect the 
green (light) / the fish reflects red (light) only   
 
There is no red (light) (to reflect) / the (green) light 
contains no red (light) / no light is reflected  

2 2 × 2.1  

Fish 

Water 

Air 
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Question Answer Marks AO 
element Guidance 

23 (a) (i) 2 or 3 correctly plotted points to within ½ small square  
4 points correctly plotted to within ½ small square  
Smooth curved line of best fit through most points  
 

3 3 × 2.2  
 
DO NOT ALLOW a straight line of best fit 
ALLOW ECF from incorrectly plotted points 

  (ii) Candidate’s line of best fit extended to 2.00 AND their 
value of p.d. is correct for their graph  
Value of p.d. = 2.55 – 2.70  
 

2 2 × 3.2b IGNORE line of best fit past 2.00 
 

  (iii) Any one from: 
 
Repeat readings and calculate the mean/discard 
anomalies 
Carry out investigation in the dark / reduce ambient light 
 
Use a greater range / more values of light intensity  
Use higher light intensities  
Use a light meter to check light intensity  
 

1 3.3b  
 
 
 
 
 
 

 (b) (i) Any two from: 
 
To reduce energy bills / sell electricity (back to national 
grid)  
People are more aware of environmental issues / they are 
better for the environment  
To reduce reliance on/use of fossil fuels / fossil fuels are 
running out  
To reduce CO2 / greenhouse emissions / global warming 
 
They are cheaper (than 20 years ago)  
The government has encouraged people to install them / 
grants available to fit them  
More efficient / better/newer panels/technologies are now 
available  
 

2 2 × 3.2a  
 
 
 
IGNORE people are more environmentally 
friendly/green. 
ALLOW they use a renewable energy resource 
 
 
 
 
IGNORE they weren’t available twenty years 
ago. 
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Question Answer Marks AO 
element Guidance 

23  (ii) Maximum two from: 
 
(24 ÷ 1.6 =) 15 panels  
(15 × 26 =) 390 MJ / maximum energy he could generate 
> energy required / maximum energy is 26 MJ greater  
OR 
(364 ÷ 26 =) 14 panels  
(14 × 1.6 = )22.4 m2 / area of panels required < area of 
roof / area of panels is 1.6 m2 greater  
 
And any one from: 
 
When it is night/cloudy/dark/sun not at highest point 
energy output would/could be too low  
Would need (batteries) to store energy / to obtain energy 
at night / may need back-up power/generator  
Amount of energy generated can change with 
weather/seasons so may be less  
 

3 3 × 3.1b  
 
 
ALLOW 390 MJ / maximum energy is 26 MJ 
greater for 2 marks 
 
 
ALLOW 22.4 m2 / area of panels is 1.6 m2 
greater for 2 marks 
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3 

5. Work crossed out: 
a. where a candidate crosses out an answer and provides an alternative response, the crossed out response is not marked and gains no 

marks 
b. if a candidate crosses out an answer to a whole question and makes no second attempt, and if the inclusion of the answer does not 

cause a rubric infringement, the assessor should attempt to mark the crossed out answer and award marks appropriately. 
 
6. Always check the pages (and additional objects if present) at the end of the response in case any answers have been continued there. If the 

candidate has continued an answer there then add a tick to confirm that the work has been seen. 
 
7. There is a NR (No Response) option. Award NR (No Response) 

- if there is nothing written at all in the answer space  
- OR if there is a comment which does not in any way relate to the question (e.g. ‘can’t do’, ‘don’t know’)  
- OR if there is a mark (e.g. a dash, a question mark) which isn’t an attempt at the question.  

Note: Award 0 marks – for an attempt that earns no credit (including copying out the question). 
 
8. The scoris comments box is used by your Team Leader to explain the marking of the practice responses. Please refer to these comments 

when checking your practice responses. Do not use the comments box for any other reason.  
If you have any questions or comments for your Team Leader, use the phone, the scoris messaging system, or email. 
 
9. Assistant Examiners will send a brief report on the performance of candidates to their Team Leader (Supervisor) via email by the end of the 

marking period. The report should contain notes on particular strengths displayed as well as common errors or weaknesses. Constructive 
criticism of the question paper/mark scheme is also appreciated. 
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10. For answers marked by levels of response: 
Read through the whole answer from start to finish, concentrating on features that make it a stronger or weaker answer using the indicative 
scientific content as guidance. The indicative scientific content indicates the expected parameters for candidates’ answers, but be prepared to 
recognise and credit unexpected approaches where they show relevance. 

Using a ‘best-fit’ approach based on the science content of the answer, first decide which set of level descriptors, Level 1, Level 2 or Level 3, 
best describes the overall quality of the answer using the guidelines described in the level descriptors in the mark scheme. 

Once the level is located, award the higher or lower mark. 

The higher mark should be awarded where the level descriptor has been evidenced and all aspects of the communication statement (in italics) 
have been met. 

The lower mark should be awarded where the level descriptor has been evidenced but aspects of the communication statement (in italics) are 
missing. 

 

In summary: 

The science content determines the level. 

The communication statement determines the mark within a level. 
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11. Annotations  
 

Annotation Meaning 

DO NOT ALLOW Answers which are not worthy of credit 

IGNORE Statements which are irrelevant 

ALLOW Answers that can be accepted 

( ) Words which are not essential to gain credit 

__ Underlined words must be present in answer to score a mark 

ECF Error carried forward 

AW Alternative wording 

ORA Or reverse argument 
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12. Subject-specific Marking Instructions  
 
INTRODUCTION  
 
Your first task as an Examiner is to become thoroughly familiar with the material on which the examination depends. This material includes:  
 
 the specification, especially the assessment objectives 
 the question paper  
 the mark scheme. 
 
You should ensure that you have copies of these materials.  
 
You should ensure also that you are familiar with the administrative procedures related to the marking process. These are set out in the OCR 
booklet Instructions for Examiners. If you are examining for the first time, please read carefully Appendix 5 Introduction to Script Marking: 
Notes for New Examiners.  
 
Please ask for help or guidance whenever you need it. Your first point of contact is your Team Leader.  
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The breakdown of Assessment Objectives for GCSE (9–1) in Physics A: 

 Assessment Objective 

AO1 Demonstrate knowledge and understanding of scientific ideas and scientific techniques and procedures. 

AO1.1 Demonstrate knowledge and understanding of scientific ideas. 

AO1.2 Demonstrate knowledge and understanding of scientific techniques and procedures. 

AO2 Apply knowledge and understanding of scientific ideas and scientific enquiry, techniques and procedures. 

AO2.1 Apply knowledge and understanding of scientific ideas. 

AO2.2 Apply knowledge and understanding of scientific enquiry, techniques and procedures. 

AO3 Analyse information and ideas to interpret and evaluate, make judgements and draw conclusions and develop and improve 
experimental procedures. 

AO3.1 Analyse information and ideas to interpret and evaluate. 

AO3.1a Analyse information and ideas to interpret. 

AO3.1b Analyse information and ideas to evaluate. 

AO3.2 Analyse information and ideas to make judgements and draw conclusions. 

AO3.2a Analyse information and ideas to make judgements. 

AO3.2b Analyse information and ideas to draw conclusions. 

AO3.3 Analyse information and ideas to develop and improve experimental procedures. 

AO3.3a Analyse information and ideas to develop experimental procedures. 

AO3.3b Analyse information and ideas to improve experimental procedures. 
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SECTION A 
 

Question Answer Marks AO element Guidance 
1 B 1 1.1  
2 A 1 1.1  
3 B 1 1.1  
4 D 1 1.2  
5 B 1 1.1  
6 C 1 1.1  
7 C 1 1.2  
8 C 1 1.1  
9 A 1 1.1  
10 C 1 2.1  
11 D 1 1.1  
12 C 1 2.1  
13 C 1 1.1  
14 C 1 2.1  
15 B 1 2.1  
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SECTION B  
 

Question Answer Marks AO 
element Guidance 

16 (a)  more can be grown / AW (1) 
 

1 1.1  

 (b)  
 Fuel Type 

Wood renewable 

Plant and vegetable oils renewable 

Peat non-renewable 

Coal Renewable (x) (1) 

North Sea gas non-renewable 

Uranium renewable (x) (1) 
 

2 2 x 1.1 ALLOW the answer to be checked 
on the fuel side. 

 (c)  Increases output potential difference (1) 1 1.1  
 (d)  

Correct matching of wires to colours (1)  

Correct matching of colours to functions (1)  

4 4 x 1.1  

has a high 

potential 

difference 

Wire Colour Function 
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Question Answer Marks AO 
element Guidance 

17 (a)  Reading would be very high (1) 

 
1 3.2a  

 (b) (i) All points correctly plotted (within +/- half a square) (1) 
 
Smooth single curve (1) 
 

2 2 x 1.2  

  (ii) 140 (1) 
 

1 3.1b ALLOW a tolerance of + / - 25 
 

 (c) (i) Activity decreases (1) 

by a factor of 4 (1) 

2 2 x 3.1b  
 

  (ii) 4000 scores (1) 
 

1 3.2a  

 (d)  For A / solid  
 irradiation decreases with distance (1) 
 no contact with source so no contamination risk (1) 

For B / gas 
 gas can move so can be near person (1) 
 gas can be breathed in hence contamination (1) 

4  
3.1a 
2.2 

 
3.1a 
2.2 
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Question Answer Marks AO 
element Guidance 

18 (a)  Gravitational / centripetal (force) (1) 

 
1 1.1 ALLOW ‘gravity (1) Ignore ‘weight 

force’ 
 (b)  Moon (1) 1 1.1 

 
 (c)  Recall weight  = mass x gravitational field strength (1) 

Substitute: 185 x 3.75 (1) 

694 to 3 sig.figs (2) 

N (1) 

5 1.1 

2.1 

2 x 2.1 

1.1 

 

 

ALLOW 693.75 (1) but no marks for 
significant figures 

 (d)  ‘g’ is greater on Earth than Mars/weight is bigger as ‘g’ is greater 
on Earth (1) 

1 2.1  
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Question Answer Marks AO 
element Guidance 

19 (a)  Oil will not freeze (as easily as water) / ORA (1) 
 

1 3.2b  

 (b)  Reduces risk of burns to people / children (1) 
 

1 2.2  

 (c)  Time conversion: 10 x 60 = 600 seconds (1) 

800 x 600 / 480 000 (J) (1)   

2 1.2 

2.1 

ALLOW 480 (kJ) 

 (d) (i) Substitute into formula for specific heat capacity /  
10 x 40 x 1 700 (1) 

680 000 (J) (1)  

2 2 x 2.1 ALLOW 680 (kJ) 

  (ii) Any two from: 

Some energy used to heat the radiator case (rather than the oil) 
(1) 

Energy passed from oil to air in room / oil undergoes cooling 
whilst heating up (1) 

Energy is dissipated to surroundings (1) 

It is not 100% efficient at transferring energy (1) 

2 2 x 2.2  

  SPECIM
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Question Answer Marks AO 
element Guidance 

20 (a)  59 (anomalous result should be left out of calculation) (1) 

 
1 1.2  

 (b)  28 (1) 
 

1 3.1b  

 (c)  Green results unreliable / large variation / anomalous result (1) 
 
Should have repeated 31 (green) reading/other results (red, 
blue, white, yellow) are reliable (1) 
 
A sensible suggested improvement (1) 
 

3 3.1b 
 
 

3.3a 
 

3.3b 

 
 
 
 
 
e.g. use camera to measure bounce 
heights (1) 

 (d) (i) bounce height/ drop height x 100% = 85% useful, therefore 15% 
wasted. (1) 

transferred to heat and sound (1) 

2 2 x 2.1  

  (ii) If the bounce height was greater then the efficiency would be 
higher / ORA (1) 

1 2.1  

 (e)  Any 2 from: 
(Moving) ball has KE (1) 
 
Ball heats up (1) 
 
Some energy lost as heat to surroundings/ moving air/particles 
in floor (1) 

2 2 x 2.2  

  SPECIM
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Question Answer Marks AO 
element Guidance 

21 (a)*  Please refer to the marking instructions on page 4 of this mark 
scheme for guidance on how to mark this question. 
 
Level 3 (5–6 marks) 
 
Mathematical comparisons made and an explanation 
provided suggesting why the thinking distance does not 
increase at the same rate as the braking distance. 
 
There is a well-developed line of reasoning which is clear and 
logically structured. The information presented is relevant and 
substantiated.  
 
 
Level 2 (3–4 marks) 
 
Both distances calculated AND a simple description of the 
patterns shown in the thinking or braking distance. 
 
There is a line of reasoning presented with some structure. The 
information presented is relevant and supported by some 
evidence. 
 
Level 1 (1–2 marks) 
 
Both distances calculated OR a simple description of the 
patterns shown in the thinking or braking distance. 
 
The information is basic and communicated in an unstructured 
way. The information is supported by limited evidence and the 
relationship to the evidence may not be clear. 
 

6 2 x 3.2b 
2 x 3.1b 
2 x 2.1 

AO3.2b: Mathematical 
comparisons made with 
suggestions of the difference in 
the rate of increase of thinking 
and braking distance 
 

 Idea that the thinking distance 
and braking distance do not 
increase at the same rate 

 Suggestion that the thinking 
distance is dependent on 
reaction time which is 
constant 

 Braking distance is effected 
by speed of the car as it will 
have more KE (energy  v2)   
and will require more energy 
to stop 

 
AO3.1b: Analysis of data in the 
completed table to describe the 
patterns shown 
 

 When speed doubles thinking 
distance doubles 

 When speed doubles braking 
distance quadruples 

 Reference to how this effects 
the overall stopping distance 

 
AO2.1: Apply knowledge of 
braking distances 
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Question Answer Marks AO 
element Guidance 

 Total stopping distance at 
16m/s = 36m 

 Thinking distance at 32m/s = 
24m 

 Idea that as speed increases 
so does the 
thinking/braking/stopping 
distance 

 
 (b) (i) Use of graph to calculate time / t = 2.25 – 0.75 / t = 1.5 (1) 

Substitution into acceleration formula:  

8 / 1.5 (1) 

(-) 5.3 (1) 

m/s2 (1) 

4 2.2 

 

2.1 

2.1 

1.1 

 

  (ii) 5 000 x 6 (1) 

30 000 (J) 

2 2 x 2.1  

 (c)  No effect (1) 

Braking distance is not effected by the driver / braking distance 
is only based on the car and road conditions (1) 

2 2 x 1.1  SPECIM
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Question Answer Marks AO element Guidance 
22 (a)  Arms move at 90º to wave direction / AW (1) 1 2.1 e.g. arms move at right angles to 

the wave (1)  
 

 (b) (i) 2 waves pass the same point (1) 
each second (1) 

2 2 x 1.1  

  (ii) Use of velocity = frequency x wavelength / 2 x 2 (1) 
4 m/s scores (1) 
12/4 = 3 s scores (1) 
 

3 1.2 
2.1 
2.1 

ALLOW use of speed = 
distance/time to calculate final 
answer 

 (c)  Either: 

Reflections return at different times / AW (1) 

OR 

speed of ultrasound is known / AW (1) 

AND 

Times indicate depth (of tissue boundaries) / AW (1) 

Depth can be calculated by speed x time (1) 

3  
 

1.1 
 
 
 
 
 
 
 
 

2 x 2.1 

 
 

 (d)  1st column: shows up soft tissues / AW (1) 
 
2nd column: pregnancy scans / AW (1) 
 
3rd column: mutations / damage to DNA (1) 

3 1.1 
 

2.2 
 

1.1 

 
 
ALLOW other uses of scans e.g. 
scanning tissues other than bones 
(1) 
ALLOW cancer (1) 
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Question Answer Marks AO element Guidance 
23 (a)  Re-arrange and substitute into WD = F x D: 

217 000 / 6 500 (1) 

33 (m) (1) 

2 2 x 2.1 

2.1 

2.2 

ALLOW 33.4 (m) 

 (b)  Reduce the friction between the car and track/lubrication of 
wheel bearings (1) 
 
Make the shape of the car more streamlined to reduce drag 
(1) 

2 2  x 3.3b  
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