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3. Marking points 
 
3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that  
‘right + wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of errors / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 
 Example 2:  Name two magnetic materials.   

[2 marks] 
 

Student Response Marks awarded 
1 iron, steel, tin 1 
2 cobalt, nickel, nail* 2 

 
 
3.2 Use of symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, or uses 

symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula 
is correct and if, in the context of the question, such action is appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  At any point in a calculation students may omit steps from their 
working.  If a subsequent step is given correctly, the relevant marks may be awarded. 

  
Full marks are not awarded for a correct final answer from incorrect working.   
 

3.4 Interpretation of ‘it’ 
 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 
 An error can be carried forward from one question part to the next and is shown by the 

abbreviation ‘ecf’.  
 

Within an individual question part, an incorrect value in one step of a calculation does not prevent 
all of the subsequent marks being awarded. 
 

3.6 Phonetic spelling 
 
 Marks should be awarded if spelling is not correct but the intention is clear, unless there is a 

possible confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point.  Any further correct amplification could gain the marking point. 
 
3.10 Do not accept 
 
 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 
 
3.11 Numbered answer lines 
 

Numbered lines on the question paper are intended to support the student to give the correct 
number of responses.  The answer should still be marked as a whole. 

 
 
 
4. Level of response marking instructions 
 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 
 

Before you apply the mark scheme to a student’s answer, read through the answer and, if 
necessary, annotate it (as instructed) to show the qualities that are being looked for.  You can then 
apply the mark scheme. 
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Step 1: Determine a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.   
 
The descriptor for the level indicates the different qualities that might be seen in the student’s 
answer for that level.  If it meets the lowest level then go to the next one and decide if it meets this 
level, and so on, until you have a match between the level descriptor and the answer.  With practice 
and familiarity you will find that for better answers you will be able to quickly skip through the lower 
levels of the mark scheme. 
 
When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   
 
Use the variability of the response to help decide the mark within the level, ie if the response is 
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 
 
 
Step 2: Determine a mark 
 
Once you have assigned a level you need to decide on the mark.  The descriptors on how to 
allocate marks can help with this.  The exemplar materials used during standardisation will help.  
There will be an answer in the standardising materials which will correspond with each level of the 
mark scheme.  This answer will have been awarded a mark by the Lead Examiner.  You can 
compare the student’s answer with the example to determine if it is the same standard, better or 
worse than the example.  You can then use this to allocate a mark for the answer based on the Lead 
Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify points 
and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 
exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 
no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question 1 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
battery 

 
 

 
1 
 

 
AO1 

6.2.1.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
variable resistor 

 
allow resistor  
allow battery / cells 
allow correct circuit symbol 
 

 
1 

 
AO1 
6.2.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
subtract 0.4 volts from each 
reading 

  
1 

 
AO1 

6.2.1.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.4 

 

mean =
0.54+0.58+0.53

3  
 
 
mean = 0.55 (A)  
 

 
allow mean = 1.65

3
 

 

 
1 
 
 

1 

 
AO2 

6.2.1.3 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.5 

 
P = 4.8 × 0.75 
 
P = 3.6 (W) 

 
 
 

 
1 
 

1 
 

 
AO2 

6.2.4.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.6 

 

R = 
4.8
0.75 

 
R = 6.4 (Ω) 

 
 

 
1 
 

1 
 

 
AO2 

6.2.1.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.7 

 
increase 
 
increase 

  
1 
 

1 

 
AO1 

6.2.1.4 
 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.8 

 

 
 

 
 

 
1 
 
 

 
AO1 

6.2.1.4 

 
 
Total Question 1  12  
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Question 2 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.1 

 
the same distance as the lift 
 
 

 
 

 
1 
 
 

 
AO2 

6.1.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.2 

 
it decreases 

  
1 
 
 

 
AO2 

6.1.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 
E = 1300 × 9.8 × 4.0 
 
 
E = 50960 (J) 
 

 
 
 
 
allow 51000 (J) 

 
1 
 
 

1 

 
AO2 

6.1.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.4 

 
 
kinetic 
 
internal 

 
this order only 

 
 

1 
 

1 

 
AO1 

6.1.1.1 
6.3.2.1 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.5 

 
the distance moved by the lift 
 
the weight of the people in the 
lift 
 

 
 

 
1 
 

1 

 
AO2 

6.1.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
2.6 

 
Ee = 0.5 × 880 000 × 0.0152 
 
Ee = 99 (J) 

 
 

 
1 
 

1 
 

 
AO2 

6.1.1.2 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
2.7 

 
less energy is transferred 

  
1 

 
AO1 

6.1.2.2 
 

 
 
Total Question 2  11  
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Question 3 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 

 

 
first box ticked 
 

 
1 

 
AO2  

6.4.2.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
a few centimetres 
 

 
 

 
1 
 
 

 
AO1 

6.4.2.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
paper stops alpha radiation 
 

  
1 

 
AO1 

6.4.2.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 

 

 
 

 
1 

 
AO1 

6.4.2.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.5 

 
112 

 
 

 
1 

 
AO2 

6.4.2.1 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.6 

  

 
 
do not accept more than one line from a box on the left 
 

 
 
 

1 
 
 
 

1 
 
 

1 

 
AO3 

6.4.2.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.7 

 
as distance increases the count 
rate decreases 
 
(between 40 cm and 50 cm) the 
count rate becomes zero 

 
 
 
 

 
1 
 
 

1 
 
 

 
AO3  

6.4.2.1 

 
 
Total Question 3  10  

 
  

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 1 8464 P 1 · June 2022 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 1 8464 P 1 · June 2022 · Mark Sche... · Question Paper thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/1F – JUNE 2022 

13 

Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 

Δθ = 
7.5
30  

  
Δθ = 0.25 (°C) 
 

 
 
 
 

 
1 
 

1 

 
AO2 

6.1.2.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
bar Y drawn to 16 
and bar Z drawn to 12 
 
y-axis labelled ‘temperature in 
°C’ 
 

 
allow ± half a small square 
 
 
unit must be present 

 
1 
 
 

1 

 
AO2 

6.1.2.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
Y 
 
because it showed the smallest 
change in temperature 

 
 
 
reason only scores if Y is 
chosen 
 

 
1 
 

1 

 
AO3 

6.1.2.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
less than 12.0 °C 

 
 

 
1 

 
AO3 

6.1.2.1 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 
E = 0.0150 × 334 000 
 
E = 5010 (J) 

  
1 
 

1 
 

 
AO2 

6.3.2.3 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.6 

 
resolution 

 
 

 
1 

 
AO3 

6.3.1.1 
RPA17 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.7 

 

density =
mass

volume 

   
or 
 
ρ = 

m
V

 
 

 
 
 

 
1 

 
AO1 

6.3.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.8 

 
0.300 =

𝑚𝑚
0.186

 

 
m = 0.300 × 0.186 
 
m = 0.0558 (g) 

 
 

 
1 
 

1 
 

1 
 

 
AO2 

6.3.1.1 
 

 
 
Total Question 4  14  

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 1 8464 P 1 · June 2022 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 1 8464 P 1 · June 2022 · Mark Sche... · Question Paper thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/1F – JUNE 2022 

15 

Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
16 500(GW) and  
30 000 (GW) read from graph 
 

percentage =
16500
30000  (×100%) 

 
 
percentage = 55 (%) 
 

 
 
 
 
allow a correct substitution using 
a value of 15300 or 18000 for 
gas 
 
allow an answer consistent with 
a value of 15300 or 18000 for 
gas 
 

 
    1 

 

1 
 

 
1 

 
AO3 
6.1.3 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
coal and gas 

 
 

 
1 

 
AO1.1 
6.1.3 

 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
the national grid 

 
 

 
1 

 
AO1 

6.2.4.3 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
potential difference increases 
 
current is reduced  
 
so there is less / low energy loss 
(to the surroundings) 
 

 
allow large potential difference 
 
allow small current 
 
allow less / low heating in the 
transmission cables 
 
ignore resistance 
 
do not allow no energy loss 
 

 
1 
 

1 
 

1 

 
AO1 

6.2.4.3 
 
 

 
 
Total Question 5  8  
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Question 6 
 
 

Question Answers Mark AO / 
Spec. Ref. 

06.1 Level 3: The method would lead to the production of a valid 
outcome. All key steps are identified and logically sequenced. 

5–6 AO1 
6.1.1.3 
6.3.2.2 
RPA14  Level 2: The method would not necessarily lead to a valid 

outcome.  Most steps are identified, but the plan is not fully logically 
sequenced. 
 

3–4 

 Level 1: The method would not lead to a valid outcome.  Some 
relevant steps are identified, but links are not made clear. 
 

1–2  

 No relevant content. 0  

 
 

 
Indicative content 
 
• measure mass of oil using the top pan balance 
• measure start temperature of oil using the thermometer 
• place beaker of oil on heater 
• switch on heater to heat oil 
• measure final temperature of oil using the thermometer 
• measure energy transferred using joulemeter 
• calculate increase in temperature (∆θ) 
• use the equation E = mcΔθ to determine c 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.2 

 
burns / scalds 

 
allow cuts from broken glass 
 
ignore the heater / oil is hot 

 
1 

 
AO1 

6.1.1.3 
RPA14 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.3 

 

power =
energy transferred

time  
 
 
or 
 

P =
E
t

 
 

 
 

 
1 

  
AO1 

6.1.1.4 
6.2.4.2 
RPA14 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.4 

 

50 = 
4750

t
 

 
or 
 
4750 = 50 × t 

 
 

t =
4750
50  

 
t = 95 (s) 
 

 
 

 
1 
 
 
 
 
 
 

1 
 

1 

  
AO2 

6.1.1.4 
6.2.4.2 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.5 

 
thermistor 

 
 

 
1 

 
AO1 

6.2.1.4 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.6 

 
250 (Ω) 
 

 
allow an answer in the range 
240 (Ω) to 260 (Ω) 
 
allow 1 mark for temperature = 
160 (°C) 
 

 
2 
 
 

 
AO3 

6.2.1.4 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.7 

 
the water will recover its original 
properties if the steam is cooled 

 
 

 
1 

 
AO1 

6.3.1.2 
 

 
 

Total Question 6  15  
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Example 2:  Name two planets in the solar system.  (2 marks) 
 

Student Response Marks awarded 
1 Neptune, Mars, Moon 1 
2 Neptune, Sun, Mars, 

Moon 
0 

 
3.2 Use of chemical symbols / formulae 

If a student writes a chemical symbol / formula instead of a required chemical name, full 
credit can be given if the symbol / formula is correct and if, in the context of the question, 
such action is appropriate. 

3.3 Marking procedure for calculations 

Marks should be awarded for each stage of the calculation completed correctly, as students 
are instructed to show their working. 

Full marks can however be given for a correct numerical answer, without any working 
shown.   

3.4 Interpretation of ‘it’ 

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the 
correct subject. 

3.5 Errors carried forward 

Any error in the answers to a structured question should be penalised once only.  

Papers should be constructed in such a way that the number of times errors can be carried 
forward is kept to a minimum.  Allowances for errors carried forward are most likely to be 
restricted to calculation questions and should be shown by the abbreviation e.c.f. in the 
marking scheme. 

3.6 Phonetic spelling 

The phonetic spelling of correct scientific terminology should be credited unless there is a 
possible confusion with another technical term. 

3.7 Brackets 

(…..) are used to indicate information which is not essential for the mark to be awarded but 
is included to help the examiner identify the sense of the answer required. 

3.8 Ignore / Insufficient / Do not allow 

Ignore or insufficient are used when the information given is irrelevant to the question or not 
enough to gain the marking point. Any further correct amplification could gain the marking 
point. 

Do not allow means that this is a wrong answer which, even if the correct answer is given 
as well, will still mean that the mark is not awarded. 

 
 
 
 

PMT
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SPECIMEN MATERIAL 
 

5 of 13

 

 

Level of response marking instructions 
 
Level of response mark schemes are broken down into levels, each of which has a descriptor. The 
descriptor for the level shows the average performance for the level. There are marks in each 
level. 
 
Before you apply the mark scheme to a student’s answer read through the answer and annotate it 
(as instructed) to show the qualities that are being looked for. You can then apply the mark 
scheme. 
 

Step 1 Determine a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer 
meets the descriptor for that level. The descriptor for the level indicates the different qualities that 
might be seen in the student’s answer for that level. If it meets the lowest level then go to the next 
one and decide if it meets this level, and so on, until you have a match between the level descriptor 
and the answer. With practice and familiarity you will find that for better answers you will be able to 
quickly skip through the lower levels of the mark scheme. 
 
When assigning a level you should look at the overall quality of the answer and not look to pick 
holes in small and specific parts of the answer where the student has not performed quite as well 
as the rest. If the answer covers different aspects of different levels of the mark scheme you should 
use a best fit approach for defining the level and then use the variability of the response to help 
decide the mark within the level, ie if the response is predominantly level 3 with a small amount of 
level 4 material it would be placed in level 3 but be awarded a mark near the top of the level 
because of the level 4 content. 
 

Step 2 Determine a mark 
 
Once you have assigned a level you need to decide on the mark. The descriptors on how to 
allocate marks can help with this. The exemplar materials used during standardisation will help. 
There will be an answer in the standardising materials which will correspond with each level of the 
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can 
compare the student’s answer with the example to determine if it is the same standard, better or 
worse than the example. You can then use this to allocate a mark for the answer based on the 
Lead Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify 
points and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be 
exhaustive and you must credit other valid points. Students do not have to cover all of the points 
mentioned in the Indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made. However, full marks can be awarded only if there 
are no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 

PMT
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Question 1 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

01.1 230 V  1 AO1/1 

 6.2.3.1 
     

01.2 Earth 

Neutral 

must be in the correct order 1 

1 

 

AO1/1  

6.2.3.2 

     

01.3 It is easy to identify each wire.  1 AO3/1a  

6.2.3.2 
 

 
   

01.4 current 

shock 

must be in the correct order 1 

1 

AO1/1  

6.2.3.2 
 

 
   

01.5 50 Hz  1 AO1/1 

 6.2.3.1 
 

    

01.6 output = 25 x 16 

400 (kV) 

 

 

allow 400 (kV) with no working 
shown for 2 marks 

1 

1 

AO2/1  

6.2.4.3 

 
    

01.7 It reduces the energy lost due to 
heating 

 1 AO2/1  

6.2.4.3 
  

   

01.8 It is safer for consumers  1 AO2/1  

6.2.4.3 
 

    

Total   11  
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SPECIMEN MATERIAL 
 

7 of 13

 

Question 2 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

02.1 The nucleus will emit a neutron.  1 AO1/1  

6.4.2.1 
     

02.2 Similarity 

same mass number 

 

difference 

different atomic number 

 

allow same number of nucleons 
(protons + neutrons) 

 

allow different number of 
protons 

 

1 

 

 

1 

AO1/1  

6.4.2.2 

     

02.3  
Radioactive decay is random. 

 

 1 AO1/1  

6.4.2.3 

     

02.4 1.3 (billion years) allow 1.2-1.4 (billion years) 

 

allow 1 mark for horizontal line 
drawn from ~ 550 

2 AO2/1  

6.4.2.3 

     

02.5 alpha  1 AO1/1  

6.4.2.1 
  

   

Total   7  

  

PMT
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Question 3 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
     

03.1 1 x 10-10 m  1 AO1/1 

6.4.1.1 
  

   

03.2 (a helium atom) has 2 electrons accept it has more mass 

allow it is not charged 

1 AO2/1 

6.4.1.1 
  

   

03.3 2  1 AO2/1  

6.4.1.2 
  

   

03.4 neutral 

(because) protons have positive 
charge and electrons have 
negative charge 

(and) there are equal numbers 
of protons and electrons 

accept 0 or ‘no charge’ 

 

1 

1 
 
 

1 

AO2/1  

6.4.1.2 

     

03.5 helium will one day run out 

there will be none left for 
medical uses so balloons waste 
helium 

 1 

1 

 

AO3/1b 

6.4.1.2 

     

Total   8  
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Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

04.1 thermometer 

stopclock/stopwatch 

 

accept measuring cylinder 

accept top pan balance 

1 

1 

AO1/2  

6.1.1.4 

WS2.3 
     

04.2 independent: type of oil 

dependent: temperature rise in 
°C 

 

 

 

1 

1 

AO1/2 

6.1.1.4 

WS2.4 
     

04.3 wear safety goggles 

oil not heated directly 

 

accept any reasonable comment 
about not handling hot 
apparatus. 

1 

1 

 

AO1/2  

6.1.1.4 

WS2.4 

     

04.4 repeat the experiment 

and calculate the mean 
temperature rise 

OR 

heat the oil for a longer period of 
time (1) 

to get a wider range of 
temperatures (1) 

 1 

1 

 

AO3/3b  

6.1.1.4 

WS2.7 

     

04.5 (17 + 17 + 18) / 3 (= 17.33) 

 

temperature rise = 17 (°C) 

 

 

 

accept 17 (°C) with no working 
shown for 2 marks 

allow 17.33 with no working 
shown for 1 mark 

1 
 

1 

AO3/1a 

6.1.1.4 

 

     

04.6 E = 0.025 x 1800 x 20 (J) 

E = 900 (J) 

 
 

Joule 

 

 
allow 900 without working 
shown for the 2 calculation 
marks 

1 

1 

 

 
1 

AO2/1 

AO2/1 

 
 

AO1/1 

6.1.1.3 
  

   

Total   13  
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Question Answers Extra information Mark 
AO / Spec. 

Ref. 
     

05.1 Level 3: A clear, logical explanation containing accurate 
ideas presented in the correct order with links between 
ideas. 

5–6 6 2 AO2/1 

 

 
2 AO2/1 

 

2 AO1/1 

 6.3.1.1 

6.2.4.2 

Level 2: Key ideas presented with some linked together to 
form a partial explanation. 

3–4 

Level 1: Fragmented ideas, some may be relevant, 
insufficient links to form an explanation. 

1–2 

No relevant content. 0 

Indicative content 
 current in the wire causes heating 
 increases temperature of the metal wires / ice 

Solid 
 arrangement of particles is regular 
 particles vibrate about a fixed position 

Melting 
 internal energy of the ice increases, increasing the 

temperature to melting point 
 so (as the temperature increases) particles vibrate faster 
 eventually particles vibrate fast enough to break free from the 

(strong) bonds 
 therefore the arrangement of particles becomes irregular 

Liquid 
 arrangement of particles is irregular 
 particles movement (translational) is random 

     

05.2 The current in the heating 
element  

The mass of ice 

 1 

1 

AO3/3a 

6.3.1.1 

     

05.3 latent heat of fusion  1 AO1/1  

6.3.2.3 
     

05.4 45 / 120 = 0.375 

0.38 

 

allow 0.38  with no working 
shown for 2 marks 

allow 0.375 with no working 
shown for 1 mark 

1 

1 

AO2/1 

AO2/1  

6.1.2.2 

     

Total   11  
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Question 6 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

06.1 0.093 A 
 

1 AO2/1  

6.2.2 
     

06.2 0.093 A  1 AO2/1  

6.2.2 
     

06.3 (increasing the resistance) 
decreases the current 

therefore (the lamp will be) 
dimmer 

 1 

 
1 

AO1/1  

6.2.1.3 

 
 

   

06.4 potential difference = current × 
resistance 

accept correct rearrangement 
with R as subject 

1 
 

AO1/1 

6.2.1.3 
 

 
   

06.5 3.3 = 0.15 x R 

R = 3.3 / 0.15 (Ω) 

R = 22 (Ω) 

 

 

 

allow 22 (Ω) without working 
shown for 3 marks 

1 

1 

1 

AO2/1 

6.2.1.3 

 
 

   

06.6 line drawn from the origin with a 
decreasing gradient. 

 1 

 

AO1/1 

6.2.1.4 
 

 
   

Total   9  
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Question 7 
 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

07.1 the store of chemical energy (in 
the battery) decreases 

 

the internal energy of the 
surrounding air increases. 

 

 

 

 

accept description of energy 
becoming less usefully stored 
for 2 marks 

1 
 

 

1 

AO1/1  

6.1.2.1 

     

07.2 kinetic energy = ½ mass x 
velocity2 

 

 

 

1 AO1/1 

6.1.1.2 

     

07.3 EK = ½ × 0.8 × 122 

EK = 57.6 (J) 

 
 

allow 57.6 (J) without working 
shown for 2 marks 

1 

1 

AO2/1 

6.1.1.3 

 
 

   

07.4 lower proportion of wasted 
energy 

higher proportion of energy is 
converted into kinetic energy 

accept less energy is wasted 

 
accept more kinetic energy 

1 

 
1 

AO2/1  

6.1.2.1 
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Question Answers Mark 
AO / 

Spec. Ref.

7.5 Level 2: A relevant and coherent argument which demonstrates 
processing and numerical analysis of the information presented 
and draw a conclusion which is logically consistent with the 
reasoning and refers to payback time for the vehicles. 

3–4 
 
 

AO3/2b 
6.1.3 

 

 Level 1: Simple comparisons are made which demonstrate a basic 
ability to numerically analyse the information presented. The 
conclusion, if present, may not be consistent with the calculations. 

1–2  

 No relevant content 0  

  
Indicative content 

 The electric car costs £12 000 more to buy 

 Running cost of electric car = £3 000 

 Running cost of petrol engine car = £24 000 

 Total cost of electric car = £30 000 

 Total cost of petrol engine car = £39 000 

 The electric car cost £1 750 less to run each year 

 The electric car will save £9 000 

 Additional cost is covered in 6.9 years 

 So the electric car will be cheaper over the 12 year lifetime 

or 

Electric 
27000 / 12 = 2250 
Annual cost = 2250 + 250 = 2500 
 
Petrol 
15000 / 12 = 1250 
Annual cost = 1250 + 2000 = 3250 
 

So electric is £750 cheaper per year 

 

 

 

     

Total  11 
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3. Marking points 
 

3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that ‘right + 
wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of error / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 

Example 2:  Name two planets in the solar system.   
[2 marks] 

 
Student Response Marks awarded 

1 Neptune, Mars, Moon 1 
2 Neptune, Sun, Mars, 

Moon 
0 

 
 

3.2 Use of chemical symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, full credit can 

be given if the symbol / formula is correct and if, in the context of the question, such action is 
appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  Full marks can, however, be given for a correct numerical 
answer, without any working shown. 

   
3.4 Interpretation of ‘it’ 

 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 
 Any error in the answers to a structured question should be penalised once only.  
 
 Papers should be constructed in such a way that the number of times errors can be carried forward 

is kept to a minimum.  Allowances for errors carried forward are most likely to be restricted to 
calculation questions and should be shown by the abbreviation ecf in the marking scheme. 

 
3.6 Phonetic spelling 
 
 The phonetic spelling of correct scientific terminology should be credited unless there is a possible 

confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point. Any further correct amplification could gain the marking point. 
 

3.10 Do not accept 
 

 Do not accept means that this is a wrong answer which, even if the correct answer is given as 
well, will still mean that the mark is not awarded. 
 
 
 

4. Level of response marking instructions 
 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it 
(as instructed) to show the qualities that are being looked for.  You can then apply the mark scheme. 
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Step 1: Determine a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.  The descriptor for the level indicates the different qualities that might be 
seen in the student’s answer for that level.  If it meets the lowest level then go to the next one and 
decide if it meets this level, and so on, until you have a match between the level descriptor and the 
answer.  
 
When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   
 
Use the variability of the response to help decide the mark within the level, ie if the response is 
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 
 
 
Step 2: Determine a mark 
 
Once you have assigned a level you need to decide on the mark.  The descriptors on how to 
allocate marks can help with this.   
 
The exemplar materials used during standardisation will help.  There will be an answer in the 
standardising materials which will correspond with each level of the mark scheme.  This answer will 
have been awarded a mark by the Lead Examiner.  You can compare the student’s answer with the 
example to determine if it is the same standard, better or worse than the example.  You can then 
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify points 
and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 
exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 
no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
01.1 

 
distance 
  

 
1 

 
AO1 

6.5.1.1 
 

      
01.2 

 
BC 

 

 
1 
 
 

 
AO3 

6.5.4.1.5 

      
01.3 

 
DE 

 

 
1 

 
AO3 

6.5.4.1.5 
 

      
01.4 

 
5.0 (s) 

 
allow 5 (s) 

 
1 

 
AO2 

6.5.4.1.5 
 

      
01.5 

 
6.0 (m/s) 
 
 

 
allow 6 (m/s) 

 
1 
 
 

 
AO2 

6.5.4.1.5 

      
01.6 

 
 
 
6.0 / 5.0 
 
 = 1.2 (m/s2) 

 
an answer of 1.2 scores 2 marks 
 
allow ecf from questions 01.4 
and 01.5 
 
 

 
 
 

1 
 

1 

 
AO2 

6.5.4.1.5 

      
01.7 

 
about four times faster 

 

 
1 

 
AO2 

6.5.4.1.2 
 

     

Total   8  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
02.1 

 
                    wavelength   

rarefaction          compression 
 

 

 
3 

 
AO1 

6.6.1.1 

      
02.2 

 
longitudinal 
  1 

 
AO1 

6.6.1.1 
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Question Answers Mark AO / 
Spec. Ref. 

    
02.3 Level 2: The method would lead to the production of a valid 

outcome. Key steps are identified and logically sequenced. 
3–4 AO2  

 Level 1: The method would not necessarily lead to a valid 
outcome.  Some relevant steps are identified, but links are not 
made clear. 

1–2 AO1 

 No relevant content 0  

 
 

 
Indicative content 

 
• measure the distance between the student with the bricks and 

the wall 
• trundle wheel or tape measure 
• measure the time taken from banging the bricks to the echo 
• double the measured distance to give the distance travelled or 

half the time 
• use:  

speed = 
distance travelled

time
 

• repeat timings  
• remove anomalies 
• calculate a mean 
 

 
 

 
6.6.1.2 

    
Total   8  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
03.1 

 
equal to 

 

 
1 

 
AO1 

6.5.4.2.3 
 

      
03.2 

 
 
 
 
weight = 85 × 9.8 
 
weight = 833 (N) 
 

 
an answer of 833 (N) or 830 (N)   
scores 2 marks 
 
 
 
allow weight = 830 (N) 

 
 
 
 

1 
 

1 

 
AO2 

6.5.1.3 

      
03.3 

 
 
 
 
work done = 833 × 0.63 
 
 
work done = 525 (J) 
 

 
an answer that rounds to 525 (J) 
scores 2 marks 
 
allow their calculated value  
from question 03.2 × 0.63 
 
allow an answer that is 
consistent with their calculated 
value from question 03.2 
 

 
 
 
 

1 
 
 

1 

 
AO2 
6.5.2 

      
03.4 

 
work done = 0 (J) 
 
 

 
 

 
1 
 
 

 
AO2 
6.5.2 

      
03.5 

 
 
 
 
force = 62 × 11 
 
force = 682 (N) 
 

 
an answer of 682 (N) or 680 (N)   
scores 2 marks 
 
 
 
allow force = 680 (N) 

 
 
 
 

1 
 

1 

 
AO2 

6.5.4.2.2 

     

Total   8  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
04.1 

 
R 

 

 
1 
 

 
AO1 

6.6.2.1 
 

      
04.2 

 
they have the same wave speed 
as visible light 
 
they have a lower frequency 
than gamma rays 
 

 

 
1 
 
 

1 

 
AO1 

6.6.2.1 

      
04.3 

 
any two from: 
 

• ageing of the skin 
 
 

• skin cancer 
 
 
 

• eye damage  
 

 
 
 
allow sunburn 
burn unqualified is insufficient 
 
cancer is insufficient 
allow mutation of genes in skin 
cells 
 
allow blindness  
 

 
2 
 
 
 
 
 

 
AO1 

6.6.2.3 

      
04.4 

 
any two from: 

• gamma (rays) 
• X-rays 
• ultraviolet 

 

 
 

 
2 

 
AO1 

6.6.2.4 

     

Total   7  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
05.1 

 
increases 

  
1 

 
AO1 
6.5.3 

 
      

05.2 
 
the band returns to its original 
shape 
 
because there is an elastic force 

 
allow band gets shorter 
 
 
allow because the stretching 
force has been removed 
 
 
if no other mark has been 
scored, allow for 1 mark 
the elastic potential energy 
decreases 
 

 
1 
 
 

1 

 
AO1 
6.5.3 

      
05.3 

 
any two from: 
 

• initially the band does 
not stretch when a force 
is applied 

 
• (when extending) as 

force increases the 
extension increases  

 
• the relationship is non-

linear 

 
 
 
allow a certain force is needed 
before the band extends 
 
 
 
 
 
 
 
allow the increase is not 
proportional 
 
do not accept directly 
proportional 
 

 
2 
 
 
 
 
 
 
 
 
 

 
AO3 
6.5.3 

      
05.4 

 
straight diagonal line from 
bottom left to top right 
 
straight line through the origin 
 

 
allow the line to curve upwards 
beyond the elastic limit 
 

 
1 
 
 

1 

 
AO1 
6.5.3 

      
05.5 

 
force = spring constant × 
extension 

 
allow F = k e 
 

 
1 
 

 
AO1 
6.5.3 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
05.6 

 
 
 
 
 
 
7.5 cm = 0.075 m 
 
 
F = 1 600 × 0.075 
 
 
F = 120 (N) 

 
an answer of 120 (N) scores 3 
marks 
an answer of 12 000 (N) scores 
2 marks 
 
 
 
 
this mark may be awarded if e is 
incorrectly / not converted 
 
allow an answer that is 
consistent with their value of e 
 

 
 
 
 
 
 

1 
 

 
1 
 
 

1 

 
AO2 
6.5.3 

     

Total   11  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
06.1 

 
thinking distance stays the same 
 
braking distance increases  

 
1 
 

1 
 

 
AO1 

6.5.4.3.3 

      
06.2 

 
reaction time is increased by 
using a mobile phone 
 
hand-held mobile phones 
increase the thinking distance 
more than hands-free phone 
 
by 4 m more than the hands-
free phone 
 
 
 
 
so overall stopping distance 
increases  
 

 
 
 
 
allow thinking distance is 
increased by using a mobile 
phone 
 
 
 
allow 2 marks for a hand-held 
mobile phone doubles the 
increase of the thinking distance  
 
 
 
 

 
1 
 
 

1 
 
 

 
1 
 
 
 
 

 
1 

 
AO3 

6.5.4.3.2 

     

Total   6  
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Question Answers Extra information Mark AO /  
Spec Ref. 

      
07.1 

 
its acceleration would decrease 
to zero 
 
the resultant force on it would 
decrease to zero 
 

 
1 
 
 
1 
 

 
AO3 

6.5.4.2.2 

      
07.2 

 
any one from: 
• move the second light gate 

closer to the first 
• shorten the string length 

 

 
 
 
 
allow use a taller table 

1 
 
 
 

 
AO3 

6.5.4.2.2 

      
07.3 

 
 
 
 
 
1.26667 (m/s2) (is wrong) 
 
 
give value to 2 significant figures 
 
 
 
6.7 (m/s2)  (is wrong) 
 
 
 
 
discard the anomalous result 
and recalculate the mean  
 

 
each mistake and its correction 
may be given in any order 
 
 
allow (mean value calculated at) 
0.20 (N)  
 
allow give value to 1 decimal 
place 
allow 1.3 (m/s2) 
 
allow (mean value calculated at)  
0.98 (N)  
allow test 2 for 0.98 (N) or 7.2 is 
an anomaly 
 
allow repeat the anomalous test 
result and re-calculate the mean 
allow 6.4 (m/s2) 
 

 
 
 
 
 
1 
 
 
1 
 
 
 
1 
 
 
 
 
1 
 

 
AO3 

6.5.4.2.2 

      
07.4 

 
(resultant) force is directly 
proportional to acceleration 
 

 
allow the larger the (resultant) 
force, the greater the 
acceleration 
 
allow positive correlation 
between (resultant) force and 
acceleration 
 
allow mass / weight (of the 
holder) for (resultant) force 
 

 
1 
 

 
AO3 

6.5.4.2.2 
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07.5 

 
all points correctly plotted within 
½ small square 
 
curved line of best fit 
 

 
allow 1 mark for 3 or 4 points 
correctly plotted 
 
 
 

 
2 
 
 
1 

 
AO2 

6.5.4.2.2 
 
 

      
07.6 

 
inversely proportional 

 
allow as mass increases, 
acceleration decreases 
 

 
1 
 

 
AO3 

6.5.4.2.2 

     

Total   12  
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08.1 

 
1st box ticked 
  

 
1 

 
AO1 

6.7.1.2 
 

      
08.2 

 
(permanent magnet) has no 
effect on the aluminium 
 
iron is attracted (to the 
permanent magnet)  
 
(only) the (permanent) magnet 
can be repelled (by the 
permanent magnet) 
 

 

 
1 
 
 

1 
 
 
 

1 

 
AO2 

6.7.1.1 
6.7.1.2 
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Spec. Ref. 

    
08.3 Level 3: Relevant points (reasons / causes) are identified, given in 

detail and logically linked to give a clear account. 
5–6 AO2 

 Level 2: Relevant points (reasons / causes) are identified, and 
there are attempts at logically linking. The resulting account is not 
fully clear. 

3–4 AO2 

 Level 1: Points are identified and stated simply, but their relevance 
is not clear and there is no attempt at logical linking. 

1–2 AO1 

 No relevant content 0  

 
 

 
Indicative content 
 
• completing the circuit 
• turns the electromagnet on 

 
• there is a current in the coil 
• a magnetic field is produced around the coil 
• the iron core becomes magnetised 

 
• move electromagnet towards the blocks 
• the block is attracted to the electromagnet 
• moving the crane moves the block 

 
• switching off the current switches off the electromagnet 
• releasing the block 
 

 
 

 
6.7.2.1 

     
Total   10  
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3. Marking points 
 
3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that ‘right + 
wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of error / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 
 Example 2:  Name two planets in the solar system.   

[2 marks] 
 

Student Response Marks awarded 
1 Neptune, Mars, Moon 1 
2 Neptune, Sun, Mars, 

Moon 
0 

 
 
3.2 Use of chemical symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, full credit can 

be given if the symbol / formula is correct and if, in the context of the question, such action is 
appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  Full marks can, however, be given for a correct numerical 
answer, without any working shown. 

   
3.4 Interpretation of ‘it’ 
 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 
 Any error in the answers to a structured question should be penalised once only.  
 
 Papers should be constructed in such a way that the number of times errors can be carried forward 

is kept to a minimum.  Allowances for errors carried forward are most likely to be restricted to 
calculation questions and should be shown by the abbreviation ecf in the marking scheme. 

 
3.6 Phonetic spelling 
 
 The phonetic spelling of correct scientific terminology should be credited unless there is a possible 

confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point. Any further correct amplification could gain the marking point. 
 
3.10 Do not accept 
 
 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 
 
 
 
4. Level of response marking instructions 
 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it 
(as instructed) to show the qualities that are being looked for.  You can then apply the mark scheme. 

 
Step 1: Determine a level 

 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.  The descriptor for the level indicates the different qualities that might be 
seen in the student’s answer for that level.  If it meets the lowest level then go to the next one and 
decide if it meets this level, and so on, until you have a match between the level descriptor and the 
answer.  
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When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   

 
 Use the variability of the response to help decide the mark within the level, ie if the response is 

predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 

 
 

Step 2: Determine a mark 
 
 Once you have assigned a level you need to decide on the mark.  The descriptors on how to 

allocate marks can help with this.   
 
 The exemplar materials used during standardisation will help.  There will be an answer in the 

standardising materials which will correspond with each level of the mark scheme.  This answer will 
have been awarded a mark by the Lead Examiner.  You can compare the student’s answer with the 
example to determine if it is the same standard, better or worse than the example.  You can then 
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example. 

 
 You may well need to read back through the answer as you apply the mark scheme to clarify points 

and assure yourself that the level and the mark are appropriate. 
 
 Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 

exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 

 
 You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 

no incorrect statements that contradict a correct response. 
 
 An answer which contains nothing of relevance to the question must be awarded no marks. 
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Spec. Ref. ID 

  
    

 
01.1 

 
electrostatic 
 
gravitational 
 

 
 

 
1 
 

1 

 
AO1 

6.5.1.2 

 
A 

      

 
01.2 

 
D 

 
 

 
1 

 
AO2 

6.7.1.1 
 

 
A 

      

 
01.3 

 
bring two unlike poles close 
together 
 
bring two like poles close 
together 
 

 
allow north and south poles 
allow opposite poles 
 
allow two north / south poles 
 
allow N for north and S for south 

 
1 
 
 

1 

 
AO1 

6.7.1.1 

 
E 

      

 
01.4 

 
induced magnetism 

 
 

 
1 

 
AO1 

6.7.1.1 
 

 
A 

      

 
01.5 

 
all 4 poles correctly labelled 
north and south 
 

 
allow N for north and S for south 
 
allow 1 mark for 2 or 3 correctly 
labelled poles 
 

 
2 

 
AO3 

6.7.1.1 

 
E 

      

Total   8   
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02.1 

 
it is the same size as the 
downward force 
 

 
 

 
1 

 

 
AO2 

6.5.4.3.2 

 
A 

      

 
02.2 

 
weight is a vector 
 

 
 

 
1 

 
AO1 

6.5.1.1 
 

 
A 

      

 
02.3 

 
centre of mass 

 
 

 
1 

 
AO2 

6.5.1.3 
 

 
A 

      

 
02.4 

 
 
W = 45 × 9.8 
 
W = 441 (N) 
 

an answer of 441 (N) scores 2 
marks 
 
 
allow 440 (N) 

 
 

1 
 

1 

 
AO2 

6.5.1.3 

 
E 

       
02.5 

Level 2: Scientifically relevant facts, events or processes are 
identified and given in detail to form an accurate account. 

 
3–4 

 
AO1  

6.1.1.1 

 
E 

 Level 1: Facts, events or processes are identified and simply 
stated but their relevance is not clear. 

1–2   

 No relevant content. 0   

  
Indicative content 
 
• as height changes gravitational potential energy changes 
• gravitational potential energy decreases when moving to the 

lower bar 
 

• as speed changes kinetic energy changes 
• kinetic energy increases when moving to the lower bar 

 
• transfer from gravitational potential energy to kinetic energy as 

height decreases 
• the sum of the kinetic energy and gravitational potential energy is 

constant 
 

   

  
      

     
02.6 

 
reduces the force exerted 
 
the risk of injury to gymnast is 
reduced 
 

 
ignore impact 
 
allow so the gymnast does not 
get injured 
 

 
1 
 
1 
 

 
AO3 

6.5.4.2.2 

 
E 

  
    

Total   11   
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03.1 

 
there is a resultant force on the 
ball 
 

 
 

 
1 

 
AO1 

6.5.4.2.1 

 
A 

      

 
03.2 

 
 
s = 11 × 0.25 
 
s = 2.75 (m) 

an answer of 2.75 scores 2 
marks 
 
 
allow 2.8 (m) 
 

 
 

1 
 

1 

 
AO2 

6.5.4.1.2 

 
E 

      

 
03.3 

 
 75
100

 × 30.0 
 
22.5 (cm) 
 
(25.1 > 22.5) therefore the ball 
can be used 
 
 
 
 
 
 
 
 
OR 
 
25.1
30.0

 ×100 (1) 
 
84 % (1) 
 
(84% > 75%) therefore the ball 
can be used (1) 
 

 
allow any correct method of 
determining 75% of 30 
 
 

this mark can only be awarded if 
a supporting calculation has 
been done 

allow any correct supported 
conclusion 
 
allow a conclusion consistent 
with an incorrect percentage 
calculation 
 
 
 
 
 
 
 
this mark can only be awarded if 
a supporting calculation has 
been done 

allow any correct supported 
conclusion 
 
allow a conclusion consistent 
with an incorrect percentage 
calculation 

 
1 

 
1 
 

1 

 
AO3 

6.5.4.1.2 

 
E 

      

 
03.4 

 
the smaller ball has a smaller 
area 
 
(so) air resistance is less (on the 
smaller ball) 
 

 
 
 
 
 
 

 
1 
 
 

1 
 

 

 
AO2 

6.5.4.2.1 

 
E 

      

Total   8   
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04.1 

 
(thinking distance) will double 
 
any correct pair of points from 
graph eg (200,6) and (400,12) 

 
 
 
allow graph shows direct 
proportionality (after 200 ms) 
 
allow 1 mark for thinking 
distance increases with 
supporting data. 
 

 
1 
 

1 

 
AO3 

6.5.4.3.2 

 
E 

      

 
04.2 

 
(most) people cannot react any 
quicker than 200 ms 
 

 
 

 
1 

 
AO1 

6.5.4.3.2 

 
E 

      

 
04.3 

 
there is variation in the 
measurements 
 

 
allow the data is not very 
precise 
 
allow lots of random error 
 
ignore references to accuracy / 
reliability / average 
 

 
1 

 
AO3 

6.5.4.3.2 

 
E 

      

 
04.4 

 
(258+265+302+248+327) / 5 
 
280 (ms) 
 

 
an answer of 280 gains 2 marks 
 

 
1 
 

1 

 
AO2 

6.5.4.3.2 

 
E 

      

 
04.5 

 
8.4 (m) 

 
allow 7.9 (m) to 8.9 (m) 
 
allow ecf from 04.4 
 

 
1 

 
AO2 

6.5.4.3.2 
 

 
E 

      

 
04.6 

 
any two from: 
 
• (material of) road surface 
• condition of the tyres 
• speed of the car 
• wet / icy road surface 
• gradient of road 
• mass / weight of the car 
  

 
 
 
Ignore any reference to brakes 

 
2 
 

 
AO1 

6.5.4.3.3 

 
 

      

 
04.7 

 
work done = force × distance 
(along the line of action of the 
force) 
 

 
allow W = F s 
 
 
allow any correct re-
arrangement 

 
1 

 
AO1 
6.5.2 
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04.8 

 
 
 
F = 6000 N 
 
 
W = 6000 × 75 
 
 
 
W = 450 000 (J) 
 

 
an answer of 450 000 scores 3 
marks 
 
 
 
allow a correct substitution using 
an incorrectly / not converted 
value of F 
 
allow a correct calculation using 
an incorrectly / not converted 
value of F 
 

 
 
 

1 
 
 

1 
 
 
 

1 

 
AO2 
6.5.2 

 
  

      

Total   13   
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05.1 

 
velocity 
 
frequency 
 
wavelength 
 

  
1 
 

1 
 

1 

 
AO1 

6.6.2.3 

 
G 

  
    

 
05.2 

 
so people are not exposed to 
(as much) gamma radiation 
 
because gamma radiation can 
damage human tissue 
 

 
allow less gamma radiation 
reaches the Earth’s surface 
 
allow increases the risk of 
cancer or (cell) mutation 
 
allow gamma rays are ionising 
 
ignore any reference to 
temperature / heating of the 
atmosphere 

 
1 
 
 

1 

 
AO1 

6.6.2.3 

 
E 

      

 
05.3 

 
(microwaves) are used in 
(satellite) communications 

 
ignore any reference to 
temperature / heating of the 
atmosphere 

 
1 
 
 
 

 
AO2 

6.6.2.4 

 
E 

      

 
05.4 

 
can cause skin cancer / 
premature ageing 
 

 
allow sunburn 
 
allow eye / skin damage 
 
cancer on its own is insufficient 
 

 
1 
 
 
 
 

 
AO1 

6.6.2.3 

 
E 

      

 
05.5 

 
risk from UV radiation is highest 
in July / summer 
 
two correct readings from the 
bar chart which support their 
comparison 
 

 
allow any sensible comparison  
of named months / seasons 
 
 
 
 
if no other mark scored, two 
correct readings from the graph 
scores 1 mark 
 

 
1 
 
 

1 
 
 
 

 
AO3 

6.6.2.3 

 
E 

  
    

Total   9   
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06.1 

 
 
 
(4 - 0) + (10 - 7)  
or 4 + 3 
or 10 - 3 
 
7 (s) 
 

 
an answer of 7 (s) gains 2 
marks 

 
 
 

1 
 
 
 

1 

 
AO2 

6.5.4.1.5 

 
E 

      

 
06.2 

 
 
 
gradient = 0–2

24–14
 

 
 
 
(-) 0.2 (m/s2) 
 

 
an answer of 0.2 (m/s2) gains 
2 marks 
 
allow readings from any two 
points correctly substituted 
 
allow correct use of a = Δv

t
 

 

 
 
 

1 
 
 
 
 

1 

 
AO2 

6.5.4.1.5 

 
E 

      

 
06.3 

 
(there are no wires) to get tangled 
/ disconnected 

 
allow easier to move arms 
 
allow wires are inconvenient 
 
allow easier to transfer data 

 
1 
 

 

 
AO3 

6.6.2.4 

 
E 

      

 
06.4 

 
wave speed = frequency × 
wavelength 
 

 
allow v = f λ 
 
allow any correct re-
arrangement 

 
1 
 

 
AO1 

6.6.1.2 

 
E 

      

 
06.5 

 
 
 
300 000 000 = 2 400 000 000 × λ 
 
λ = 300 000 000

2 400 000 000
 

 
λ = 0.125 (m) 
 

 
an answer of 0.125 (m) or 
0.13 (m) scores 3 marks 
 
 
 
 
 
allow λ = 0.13 (m) 
 

 
 
 

1 
 

1 
 
 

1 

 
AO2 

6.6.1.2 

 
E 

      

 
06.6 

 
range is far enough (for most 
uses) 
 
power is not too great so the 
battery will not drain quickly 
 

 
 
 
 
allow power not too great so 
the phone will not overheat 
 
allow the range per milliwatt is 
greatest or 4 metres 

 
1 
 
 

1 
 
 
 

 
AO3 

6.6.2.4 

 
E 
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Total   11   
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07.1 

 
Level 3: The design/plan would lead to the production of a valid 
outcome. All key steps are identified and logically sequenced. 
 

 
5–6 

 
AO1  

6.6.1.2 

 
E 

  
Level 2: The design/plan would not necessarily lead to a valid 
outcome.  Most steps are identified, but the plan is not fully logically 
sequenced. 
 

 
3–4 

  

  
Level 1: The design/plan would not lead to a valid outcome.  Some 
relevant steps are identified, but links are not made clear. 
 

1–2   

 No relevant content. 0   

  
Indicative content 
 
• if two quantities have been determined, v = f λ can be used to 

find the third. 
 
Frequency 
 
• use a stopclock  
• count the number of waves passing a point in a fixed time period 
• divide the time by the number of waves to determine the time for 

one wave, T 
• f = 1/T 

 
• read the frequency off the oscillator 
 
Wavelength 
 
• use a camera to freeze the image 
• use a metre rule to measure the distance between two 

wavefronts 
• count the number of waves between the wavefronts 
• divide distance by the number of waves to determine λ 

 
Velocity 
 
• determine a mean value of frequency 
• determine a mean value of wavelength 
• measure the time it takes one wavefront to travel the length of 

the screen 
• measure the length of the screen 
• speed = distance / time 
 
 
To access Level 3 there must be a description of how frequency, 
wavelength and velocity can be determined 
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07.2 

 
(the duck) moves perpendicular 
to the direction of wave travel  
 

 
duck moves up and down is 
insufficient 
 
 

 
1 

 
AO2 

6.6.1.1 

 
E 

      

 
07.3 

 
 
 
mean maximum height = 511 
 
and  
 
mean minimum height = 500 
 
511 – 500 = 11 
 
 
11 / 2 = 5.5 (mm) 
 

 
an answer of 5.5 (mm) gains 3 
marks 
 
 
 
 
 
 
allow a calculated difference 
from incorrect means 
 
allow their difference divided 
by 2 
 
any correct method of 
determining the mean 
amplitude can score 3 marks 

 
 
 
1 
 
 

 
 
 
1 
 

 
1 

 
AO2 

6.6.1.2 

 
E 

      

Total   10   
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4 

3. Marking points 
 
3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that ‘right + 
wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of error / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 
 Example 2:  Name two planets in the solar system.   

[2 marks] 
 

Student Response Marks awarded 
1 Neptune, Mars, Moon 1 
2 Neptune, Sun, Mars, 

Moon 
0 

 
 
3.2 Use of chemical symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, full credit can 

be given if the symbol / formula is correct and if, in the context of the question, such action is 
appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  Full marks can, however, be given for a correct numerical 
answer, without any working shown. 

   
3.4 Interpretation of ‘it’ 
 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 
 Any error in the answers to a structured question should be penalised once only.  
 
 Papers should be constructed in such a way that the number of times errors can be carried forward 

is kept to a minimum.  Allowances for errors carried forward are most likely to be restricted to 
calculation questions and should be shown by the abbreviation ecf in the marking scheme. 

 
3.6 Phonetic spelling 
 
 The phonetic spelling of correct scientific terminology should be credited unless there is a possible 

confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point. Any further correct amplification could gain the marking point. 
 
3.10 Do not accept 
 
 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 
 
 
 
4. Level of response marking instructions 
 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it 
(as instructed) to show the qualities that are being looked for.  You can then apply the mark scheme. 

 
Step 1: Determine a level 

 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.  The descriptor for the level indicates the different qualities that might be 
seen in the student’s answer for that level.  If it meets the lowest level then go to the next one and 
decide if it meets this level, and so on, until you have a match between the level descriptor and the 
answer.  
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When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   

 
 Use the variability of the response to help decide the mark within the level, ie if the response is 

predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 

 
 

Step 2: Determine a mark 
 
 Once you have assigned a level you need to decide on the mark.  The descriptors on how to 

allocate marks can help with this.   
 
 The exemplar materials used during standardisation will help.  There will be an answer in the 

standardising materials which will correspond with each level of the mark scheme.  This answer will 
have been awarded a mark by the Lead Examiner.  You can compare the student’s answer with the 
example to determine if it is the same standard, better or worse than the example.  You can then 
use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example. 

 
 You may well need to read back through the answer as you apply the mark scheme to clarify points 

and assure yourself that the level and the mark are appropriate. 
 
 Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 

exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 

 
 You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 

no incorrect statements that contradict a correct response. 
 
 An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
01.1 

 
vectors have magnitude and 
direction 
 

 
 

 
1 

 
AO1 

6.5.4.1.3 
 

      
01.2 

 
there is a resultant force acting 
on the ball 
 

 
 

 
1 

 
AO1 

6.5.4.2.1 
 

      
01.3 

 
length of lane = 4.5 × 4.0 
 
length of lane = 18 (m) 

  
1 
 

1 
 

 
AO2 

6.5.4.1.3 
 

      
01.4 

 
arrow in opposite direction 
 
arrow same length drawn from 
the ball 
 

 
 
 
 

 
1 
 

1 

 
AO1 

6.5.4.2.3 
 

      
01.5 

 

a = 
12 - 0
0.15  

 
a = 80 (m/s2) 
 

 
 

1 
 

1 

 
AO2 

6.5.4.1.3 
 

  
   

 
01.6 

 
increases 
 
stays the same 
 
increases  

  
1 
 

1 
 

1 
 

 
AO2 

6.1.1.2 
6.5.4.1.3 

 

  
   

Total   11  
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question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
02.1 

 
springs push the keys back to 
their original position 
 

 
 

 
1 

 
AO1 
6.5.3 

 
      

02.2 
 
so that the same force is 
needed to press each key 

 
 

 
1 

 
AO3 
6.5.3 

 
      

02.3 
 
(the length) decreases 

 
allow the spring compresses 
 

 
1 

 
AO1 
6.5.3 

 
      

02.4 
 
4.0 mm 
 

 
 

 
1 

 
AO2 
6.5.3 

 
      

02.5 
 
the spring/key will not move far 
enough 
 
so will not press the (electrical 
contact) switch 

 
 

 
1 
 
 

1 
 

 
AO3 
6.5.3 

 

      
02.6 

 
F = 200 × 0.0040 
 
F = 0.80 (N) 

 
 
 
allow 0.8 (N) 

 
1 
 

1 
 

 
AO2 
6.5.3 

 

   

 

   
02.7 

 
shorter spring 
 
spring with a lower spring 
constant 

 
 
 
allow spring that requires less 
force to compress 
allow weaker spring 
allow spring that is easier to 
compress 
 

 
1 
 

1 

 
AO3 
6.5.3 

 

  
   

Total   10  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
03.1 

 
skin 

 
 

 
1 

 
AO1 

6.6.2.4 
 

      
03.2 

 
dose is much lower than even 
slight increased risk of cancer 
dose 

 
allow much less than 100 mSv 

 
1 
 

 

 
AO3 

6.6.2.3 
 

      
03.3 

 
to reduce the dose of radiation 
(they are exposed to) 

 
allow reduce the risk 

 
1 

 
AO3 

6.6.2.3 
 

      
03.4 

 
sterilising medical equipment 

 
 

 
1 

 
AO1 

6.6.2.3 
 

      
03.5 

 
they are ionising 

 
 
 

 
1 

 
AO1 

6.6.2.3 
 

      
03.6 

 
microwaves 
 
data is transmitted / detected 
 
 
by (mobile) phone / WiFi / 
satellite 
 
visible light 
 
example of device / system 
 
description of how light is used 
 
 

 
 
 
allow signal / information for 
data 
 
allow bluetooth 
 
 
 
 
 
 
 
e.g. the internet transfers 
information via visible light in 
fibre optics 
e.g. image produced / seen on a 
TV / mobile phone 
 
 
 

 
 
 

1 
 
 

1 
 
 
 
 

1 
 

1 

 
AO1 

6.6.2.4 
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allow any sensible suggestion 
for visible light, but the two 
marks must be linked 

     

Total   9  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

      
04.1 

 

gradient = 
250 - 0
50 - 0  

 
speed = 5.0 m/s 
 

 
allow any correct pair of values 
substituted 
 
allow 5 (m/) 
 
allow the use of s = v t 
 

 
1 
 
 

1 

 
AO2 

6.5.4.1.4 
 

  
   

 
04.2 

 
gravitational force 
 

 
 

 
1 

 
AO1 

6.5.1.2 
 

      
04.3 

 
W = 30 × 250 
 
W = 7500 
 
J 
 

  
1 
 

1 
 

1 
 

 
AO2 

 
AO2 

 
AO1 

 
6.5.2 

 
      

04.4 
 
frictional 
 
kinetic 
 
chemical 

 
 

 
1 
 

1 
 

1 
 

 
AO1 
6.5.2 

 

     

Total   9  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
05.1 

 
A 

 
 

 
1 

 
AO1 

6.6.1.2 
 

      
05.2 

 
B 

 
 

 
1 

 
AO1 

6.6.1.2 
 

      
05.3 

 
D 

 
 

 
1 

 
AO1 

6.6.1.2 
 

      
05.4 

 
v = 1650 × 0.200 
 
v = 330 (m/s) 
 

 
 

1 
 

1 
 

 
AO2 

6.6.1.2 
 

      
05.5 

 
0.004 s 

 
 

 
1 

 
AO2 

6.6.1.2 
 

      
05.6 

 

0.004  = 
1

frequency 

 

frequency  = 
1

0.004 

 
F = 250 (Hz) 
 

allow ecf from question 05.5  
1 
 
 

1 
 
 

1 
 

 
AO2 

6.6.1.2 
 

  
   

Total   9  
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
06.1 

 
iron and steel will be attracted 
(to the magnet) 
 
aluminium, copper and tin will 
not be attracted (to the magnet) 

 
 
 
 
 
 
allow 1 mark is one metal is in 
the incorrect list, but all the other 
four are correct 
 
if no other mark awarded allow 
iron and steel are magnetic for 1 
mark 
 

 
1 
 
 

1 

 
AO1 

6.7.1.1 
 

      
06.2 

 
the paperclip would still be 
attracted to the magnet 
 
because of induced magnetism 
 

 
 
 
 
allow the paper clip becomes an 
induced magnet 
allow because the paper clip is a  
temporary magnet 
allow there is a magnetic field at 
the south pole 

 
1 
 
 

1 

 
AO1 

6.7.1.1 
 

      
06.3 

 
weight = mass × gravitational 
field strength 
 
or 
 
W = mg 

 
do not accept gravity for 
gravitational field strength 
 
 
 
 
 

 
1 

 
AO1 

6.5.1.3 
 

      
06.4 

 
1.0 g = 0.0010 kg 
 
weight of 1 paperclip = 0.0010 × 
9.8 
 
 
 
Force = 0.0098 x 20 = 0.196 (N) 
 

 
allow 0.001 (kg) 
 
allow 0.0098 (N) 
allow correct substitution using 
incorrectly/not converted value 
of mass of paperclip 
 
allow correct calculation using 
incorrectly/not converted value 
of mass of paperclip 

 
1 
 

1 
 
 
 
 

1 
 

 
AO2 

6.5.1.3 
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Total   8  

 

Question Answers Mark AO / 
Spec. Ref. 

     
07.1 

 
Level 3: The method would lead to the production of a valid 
outcome. All key steps are identified and logically sequenced. 

 
5–6 

 
AO3 

 

 Level 2: The method would not necessarily lead to a valid 
outcome.  Most steps are identified, but the plan is not fully logically 
sequenced. 

3–4 AO1 

 Level 1: The method would not lead to a valid outcome.  Some 
relevant steps are identified, but links are not made clear. 

1–2 AO1 

 No relevant content 0 6.5.4.2.2 
RPA19 

 
 

 
 

 
Indicative content 
 
measurements 
 
• place one wooden block under the ramp 
• vary the height by placing a different number of wooden blocks 
• measure the height of the ramp using a metre rule 
• measure the distance travelled using a metre rule 
• measure time taken using light gates (and computer/datalogger) 
• measure time taken using a stopclock or ticker timer 
• release trolley from the same position each time 
• release the trolley without applying a force 

 
 
results 
 
• repeat at the same height and calculate a mean 
• repeat for different heights 
• calculate acceleration using a = (v-u)/t or a = v

2- u2

2s
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Question Answers Extra information Mark AO / 
Spec. Ref. 

  
   

 
07.2 

 
all points plotted correctly 
 
 
height of ramp in metres on x-
axis and acceleration in m/s2 on 
y-axis) 
 
correct line of best fit 

 
allow 1 mark for 3 points plotted 
correctly 
 
both quantity and unit required 
for both axes 

 
2 
 
 

1 
 
 
 

1 
 

 
AO2 

6.5.4.2.2 
RPA19 

 
 

      
07.3 

 
resultant force = mass × 
acceleration 
 
or 
 
F =ma 

 
 
 
 
 
 
 

 
1 
 

 
AO1 

6.5.4.2.2 
RPA19 

 
 

      
07.4 

 
0.63 = m × 2.1 
 

m  = 
0.63
2.1  

 
m = 0.30 (kg) 

 
 
 
 
 
allow 0.3 (kg) 

 
1 
 

1 
 

1 
 

 
AO2 

6.5.4.2.2 
RPA19 

 
 

     

Total   14  
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3. Marking points 

 
3.1 Marking of lists 
 

 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that ‘right + 

wrong = wrong’. 

 

 Each error / contradiction negates each correct response.  So, if the number of error / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 

awarded. 

 

 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 

 

 Example 1:  What is the pH of an acidic solution?  

[1 mark] 

 

Student Response Marks 

awarded 

1 green, 5 0 

2 red*, 5 1 

3 red*, 8 0 

 

 

 Example 2:  Name two planets in the solar system.   

[2 marks] 

 

Student Response Marks awarded 

1 Neptune, Mars, Moon 1 

2 Neptune, Sun, Mars, 

Moon 

0 

 

 
3.2 Use of chemical symbols / formulae 
 

 If a student writes a chemical symbol / formula instead of a required chemical name, full credit can 

be given if the symbol / formula is correct and if, in the context of the question, such action is 

appropriate. 

 
3.3 Marking procedure for calculations 
 

 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  Full marks can, however, be given for a correct numerical 

answer, without any working shown. 

   
3.4 Interpretation of ‘it’ 
 

 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 

 Any error in the answers to a structured question should be penalised once only.  

 

 Papers should be constructed in such a way that the number of times errors can be carried forward 

is kept to a minimum.  Allowances for errors carried forward are most likely to be restricted to 

calculation questions and should be shown by the abbreviation ecf in the marking scheme. 

 
3.6 Phonetic spelling 
 

 The phonetic spelling of correct scientific terminology should be credited unless there is a possible 

confusion with another technical term. 

 
3.7 Brackets 
 

 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 

 
3.8 Allow 
 

 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  

 alternative answers. 

 

3.9 Ignore 
 

 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point.  Any further correct amplification could gain the marking point. 

 
3.10 Do not accept 
 

 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 

 

 

 

4. Level of response marking instructions 

 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 

Before you apply the mark scheme to a student’s answer, read through the answer and annotate it 

(as instructed) to show the qualities that are being looked for.  You can then apply the mark scheme. 
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Step 1: Determine a level 
 

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.  The descriptor for the level indicates the different qualities that might be 
seen in the student’s answer for that level.  If it meets the lowest level then go to the next one and 
decide if it meets this level, and so on, until you have a match between the level descriptor and the 
answer.  
 
When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 

small and specific parts of the answer where the student has not performed quite as well as the rest.  

If the answer covers different aspects of different levels of the mark scheme you should use a best 

fit approach for defining the level.   

 

 Use the variability of the response to help decide the mark within the level, ie if the response is 

predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 

awarded a mark near the top of the level because of the level 3 content. 

 

 
Step 2: Determine a mark 

 

 Once you have assigned a level you need to decide on the mark.  The descriptors on how to 

allocate marks can help with this.   

 

 The exemplar materials used during standardisation will help.  There will be an answer in the 

standardising materials which will correspond with each level of the mark scheme.  This answer will 

have been awarded a mark by the Lead Examiner.  You can compare the student’s answer with the 

example to determine if it is the same standard, better or worse than the example.  You can then 

use this to allocate a mark for the answer based on the Lead Examiner’s mark on the example. 

 

 You may well need to read back through the answer as you apply the mark scheme to clarify points 

and assure yourself that the level and the mark are appropriate. 

 

 Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 

exhaustive and you must credit other valid points.  Students do not have to cover all of the points 

mentioned in the indicative content to reach the highest level of the mark scheme. 

 

 You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 

no incorrect statements that contradict a correct response. 

 

 An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

01.1 

 

electrostatic force 

 

 

 

1 

 

AO1 

6.5.1.2 

 

     

 

01.2 

 

the downward force is the same 

size as the upward force 

 

 

 

1 

 

AO2 

6.5.1.2 

 

     

 

01.3 

 

normal contact force 

 

 

 

1 

 

AO1 

6.5.1.2 

 

     

 

01.4 

 

W = 55 × 9.8 

 

539 (N) 

 

 

 

allow 540 (N) 

 

1 

 

1 

 

AO2 

6.5.1.3 

 

 

     

 

01.5 

 

the weight decreased 

 

 

 

1 

 

AO3 

6.5.1.3 

 

     

 

01.6 

 

centre of mass  

 

 

 

1 

 

AO3 

6.5.1.3 

 

     

 

01.7 

 

 

300 (N) 

 

 

 

1 

 

 

AO2 

6.5.1.4 

 
  

   

Total   8  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

02.1 

 

first box ticked 

 

 

 

1 

 

 

 

 

 

 

 

AO1 

6.7.1.2 

 

     

 

02.2 

 

 

 

 

 

1 

 

AO3 

6.7.1.1 

 

     

 

02.3 

 

the iron bar experiences a 
magnetic force of attraction 

 

 

 

 

1 

 

AO1 

6.7.1.1 

     

 

02.4 

 

nickel 

 

steel 

 

 

 

 

1 

 

1 

 

AO1 

6.7.1.2 

 

     

 

02.5 

 

an electromagnet can be 
switched on and off 

 

 

 

1 

 

AO3 

6.7.2.1 

 

     

 

02.6 

 

the iron nail makes the magnetic 
field stronger 
 

 

 

 

1 

 

 

AO1 

6.7.2.1 

 

     

 

02.7 

 

use a greater current 

 

 

 

1 

 

AO1 

6.7.2.1 

 
  

   

Total    8  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

03.1 

 

taking drugs 

 

tiredness 

 

 

 

 

1 

 

1 

 

AO1 

6.5.4.3.2 

 

     

 

03.2 

 

24 (years) 

 

 

 

1 

 

AO3 

6.5.4.3.2 

 

     

 

03.3 

 

0.55 (s)  

 

allow answer in range 0.54 to 

0.56 

 

1 

 

AO3 

6.5.4.3.2 

 

     

 

03.4 

 

decreases 

 

increases 

 

 

this order only 

 

1 

 

1 

 

AO1 

6.5.4.3.4 

     

 

03.5 

 

braking distance = 
(12)2

(2 × 3)
 

 

braking distance = 24  

 

unit = m 

 

 

 

1 

 

1 

 

1 

 

AO1 

 

AO2 

 

AO2 

 

6.5.4.1.5 

 

     

 

03.6 

 

so they know how far behind 

another car they should drive 

 

or 

 

so they can stop safely if the car 

in front stops 

 

 

 

 

1 

 

 

 

 

 

AO3 

6.5.4.3.3 

 

  
   

Total    10  

 
  

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2021 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2021 · Mark Sche... · Question Paper thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/2F – JUNE 2021 

10 

Question Answers Mark 
AO / 

Spec. Ref. 

     
04.1 Level 2: The design would lead to the production of a valid 

outcome.  All key steps are identified and logically sequenced. 
3–4 AO1  

6.6.1.2 

 
Level 1: The design would not lead to a valid outcome.  Some 
relevant steps are identified, but links are not made clear. 

1–2 
 

 
No relevant content 0 

 

 
 

 

Indicative content 

 

Wavelength 

 

• place a metre rule at the side of the screen perpendicular to the 

wave fronts 

• use the metre rule to measure the length of the screen 

• take a photograph of the shadow on the screen  

• count the number of complete waves on the screen 

• determine the wavelength by dividing the length of the by the 

number of complete waves 

 

or 

• place a metre rule at the side of the screen perpendicular to the 

wave fronts 

• take a photograph of the shadow on the screen 

• use the metre rule to measure the distance between two wave 

front 

 

Frequency 

 

• count the number of waves that pass a given point 

• time how long it takes for the waves to pass that point using a 

stop clock 

• frequency is number of waves divided by time taken 

 

or 

• put a stop clock on the screen 

• use a digital video camera to record the waves passing a point 

• replay in slow motion and count the number of waves passing a 

point in 1 second 

 

There must be a description of both frequency and wavelength 

measurement to access level 2 
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04.2 

 

12.5 (Hz) 

 

 

 

 

1 

 

AO2 

6.6.1.2 

 

     

 

04.3 

 

to reduce the effect of random 

errors 

 

 

 

1 

 

 

AO1 

6.6.1.2 

 

     

 

04.4 

 

period = 
1 

20
 

 

period = 0.05 (s) 

 

 

 

 

allow 0.050 (s) 

 

 

1 

 

1 

 

AO2 

6.6.1.2 

 

     

 

04.5 

 

v = 20 × 0.012 

 

v = 0.24 (m/s) 

 

 

 

 

 

 

1 

 

1 

 

AO2 

6.6.1.2 

 

     

Total   10  

 
  

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2021 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2021 · Mark Sche... · Question Paper thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/2F – JUNE 2021 

12 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

05.1 

 

(air resistance) increases 

 

 

 

 

 

1 

 

 

 

AO1 

6.5.4.1.5 

 
  

   

 

05.2 

 

less than 

 

 

 

 

 

1 

 

 

 

AO3 

6.5.4.1.5 

 
  

   

 

05.3 

 

s = 35 × 14 

 

s = 490 (m) 

 

 

 

 

 

 

1 

 

1 

 

AO2 

6.5.4.1.2 

 

     

 

05.4 

 

work done = force × distance 

 

or 

 

W = Fs 

 

 

 

 

 

 

 

 

1 

 

 

 

AO1 

6.5.2 

 

     

 

05.5 

 

54 000 000 = F × 270 

 

F = 
54 000 000 

270
 

 

F = 200 000 (N) 

 

 

 

 

1 

 

1 

 

1 

 

AO2 

6.5.2 
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Question Answers Mark 
AO / 

Spec. Ref. 

    
05.6 Level 2: Scientifically relevant features are identified; the way(s) in 

which they are similar/different is made clear and (where 
appropriate) the magnitude of the similarity/difference is noted. 

4–6 AO3 

6.5.4.1.2 

 
Level 1: Relevant features are identified and differences noted. 1–3 

 

 
No relevant content 0 

 

 
 

 

Indicative content 

 

• distance travelled is the same for each aeroplane 

• time in the air is much greater for jet aeroplane 

• speed of rocket plane is much greater 

• speed of rocket plane is 32 times greater 

• radiation dose each hour greater for rocket aeroplane 

• radiation dose each hour is 2 times greater for rocket aeroplane 

• overall radiation dose is less for rocket plane 

• dose in jet aeroplane is 16 times greater overall 

• much higher risk in jet aeroplane 

• increased risk of skin cancer 

• increased risk of gene mutation and cancer 

 

To access level 2, there must be a relevant calculation. 

 

 
 

 
 

  
   

Total   14  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

06.1 

 

the spring will return to its 

original length when the force is 

removed 

 

 

 

 

1 

 

6.5.3 

AO1 

 

     

 

06.2 

 

measure the original length of 

the spring and the extended 

length of the spring (with the 

metre rule) 

 

extension = extended length – 

original length 

 

 

 

 

1 

 

 

 

 

1 

 

6.5.3 

AO1 

 

     

 

06.3 

 

e = 0.080 m 

 

Ee = 0.5 × 40 × (0.080)2 

 

 

 

Ee = 0.128 (J) 

 

 

 

 

 

allow a correct substitution using 

an incorrectly / not converted 

value of e 

 

allow a correct calculation using 

an incorrectly / not converted 

value of e 

 

 

1 

 

1 

 

 

 

1 

 

 

 

6.5.3 

AO2 

 

     

 

06.4 

 

force = spring constant × 

extension 

or 

F = k e 

 

 

 

 

1 

 

 

 

 

6.5.3 

AO1 

 

     

 

06.5 

 

300 = k × 0.40 

 

k = 
300

0.40
 

 

k = 750 (N/m) 

 

 

 

1 

 

1 

 

1 

 

 

6.5.3 

AO2 

 

  
   

Total   10  
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 
  

   

 

07.1 

 

a quantity with both magnitude 

and direction 

 

 

 

1 

 

AO1 

6.5.1.1 

 

     

 

07.2 

 

displacement 

 

 

 

1 

 

AO1 

6.5.4.1.1 

 

     

 

07.3 

 

gradient = 
(4 – 0)

(1.6 - 0)
 

 

acceleration = 2.5 m/s2  

 

 

 

 

allow use of a = Δv / t 

 

1 

 

1 

 

 

AO2 

6.5.4.1.5 

 

     

 

07.4 

 

constant deceleration 

 

 

allow large deceleration 

allow decelerates to a stop 

 

1 

 

 

 

 

AO2 

6.5.4.1.5 

     

 

07.5 

 

resultant force = mass × 

acceleration 

or  

F = ma 

 

allow force = mass × 

acceleration 

 

 

 

 

1 

 

AO1 

6.5.4.2.2 

 

     

 

07.6 

 

1800 = m × 25 

 

m = 
1800

25
 

 

m = 72 (kg) 

 

 

 

 

1 

 

1 

 

1 

 

AO2 

6.5.4.2.2 

 

     

 

07.7 

 

performance can be monitored 

during the game 

 

allow do not have to wait until 

the end of the game to 

download data 

 

1 

 

 

 

 

AO3 

6.6.2.4 

 

  
   

Total   10  
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3. Marking points 
 
3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that  
‘right + wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of errors / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 
 Example 2:  Name two magnetic materials.   

[2 marks] 
 

Student Response Marks awarded 
1 iron, steel, tin 1 
2 cobalt, nickel, nail* 2 

 
 
3.2 Use of symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, or uses 

symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula 
is correct and if, in the context of the question, such action is appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  At any point in a calculation students may omit steps from their 
working.  If a subsequent step is given correctly, the relevant marks may be awarded. 

  
Full marks are not awarded for a correct final answer from incorrect working.   
 

3.4 Interpretation of ‘it’ 
 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 
 An error can be carried forward from one question part to the next and is shown by the 

abbreviation ‘ecf’.  
 

Within an individual question part, an incorrect value in one step of a calculation does not prevent 
all of the subsequent marks being awarded. 
 

3.6 Phonetic spelling 
 
 Marks should be awarded if spelling is not correct but the intention is clear, unless there is a 

possible confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point.  Any further correct amplification could gain the marking point. 
 
3.10 Do not accept 
 
 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 
 
3.11 Numbered answer lines 
 

Numbered lines on the question paper are intended to support the student to give the correct 
number of responses.  The answer should still be marked as a whole. 

 
 
 
4. Level of response marking instructions 
 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 
 

Before you apply the mark scheme to a student’s answer, read through the answer and, if 
necessary, annotate it (as instructed) to show the qualities that are being looked for.  You can then 
apply the mark scheme. 
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Step 1: Determine a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.   
 
The descriptor for the level indicates the different qualities that might be seen in the student’s 
answer for that level.  If it meets the lowest level then go to the next one and decide if it meets this 
level, and so on, until you have a match between the level descriptor and the answer.  With practice 
and familiarity you will find that for better answers you will be able to quickly skip through the lower 
levels of the mark scheme. 
 
When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   
 
Use the variability of the response to help decide the mark within the level, ie if the response is 
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 
 
 
Step 2: Determine a mark 
 
Once you have assigned a level you need to decide on the mark.  The descriptors on how to 
allocate marks can help with this.  The exemplar materials used during standardisation will help.  
There will be an answer in the standardising materials which will correspond with each level of the 
mark scheme.  This answer will have been awarded a mark by the Lead Examiner.  You can 
compare the student’s answer with the example to determine if it is the same standard, better or 
worse than the example.  You can then use this to allocate a mark for the answer based on the Lead 
Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify points 
and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 
exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 
no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks.  
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Question 1 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
energy 

 
 

 
1 

 
AO1 

6.6.2.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
 
frequency 
 
wavelength 

 
either order 

 
 

1 
 

1 
 

 
AO1 

6.6.2.1 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
A = visible light 
 
B = gamma (rays / waves / 
radiation) 

 
allow visible 
allow light 
 
 
 

 
1 
 

1 

 
AO1 

6.6.2.1 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.4 

 

 
 
additional line from a box on the left negates the mark for that box 
 

 
 
 
 
 

1 
 
 

1 
 
 
 

1 

 
AO1 

6.6.2.4 
 
 

 
 
Total Question 1  8  
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Question 2 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.1 

 
any one from: 
• stand up 
• use a funnel  
• pour water slowly 
• pour at arms-length 
• wear heat-proof gloves 

 

 
 
 
 
 

gloves on its own is insufficient 
allow do not touch hot objects 
(with bare hands) 
 

 
1 
 
 

 
AO3 
6.6.2 

 
 

 
 

Question Answers Mark AO / 
Spec. Ref. 

02.2 Level 2:  The method would lead to the production of a valid 
outcome. All key steps are identified and logically sequenced. 

3–4 AO1  
6.6.2.2 

 Level 1: The method would not lead to a valid outcome. Some 
relevant steps are identified, but links are not made clear. 

1–2  

 No relevant content 0  

 
 

 
Indicative content 
 
• use the kettle to heat the water 
• use measuring cylinder to measure volume of water 
• same volume of water in each flask  
• use the thermometer to measure temperature of the water 
• ensure temperature is the same in each flask 
• infrared detector the same distance from each flask 
• use the infrared detector to measure the power of infrared 

radiation from each flask and compare results 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 
as time increases the power 
decreases 
 
the change (in power) each 60s 
decreases as the time increases 
 

 
 
 
 
allow rate of decrease of power 
decreases 

 
1 
 
 

1 

 
AO3 
6.2.2 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.4 

 
4.4 W 
 

 
 

 
1 

 
AO3 
6.2.2 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.5 

 
any one from: 
• all surfaces will be at the 

same temperature  
• temperature of the water does 

not need to be measured 
• more surfaces can be tested 
• the procedure only needs to 

be done once 
• volume of water does not 

need to be measured 
 

 
 
 
 
 
 
 
allow different surfaces can be 
tested at the same time 

 
1 

 
AO3 
6.2.2 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.6 

 
measurements can be taken at 
the same time 
 
results will be more accurate 

 
allow no need to move the 
detectors / cube 
 

 
1 
 
 

1 

 
AO3 
6.2.2 

 

 
 
Total Question 2  11  
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Question 3 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
vertical arrow from X pointing 
downwards 

 
ignore any labels 

 
1 

 
 

 
AO2 

6.5.1.3 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
W = 0.150 × 9.8 
 
W = 1.47 (N) 

 
 
 
allow 1.5 (N) 

 
1 
 

1 
 

 
AO2 

6.5.1.3 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
the resultant force on the apple 
is zero 

 

 
 

 
1 

 
 

 
AO1 

6.5.4.2.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 
the resultant force on the apple 
is downwards 
 

 
 

 
1 

 
AO1 

6.5.4.2.2 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.5 

 
t = 4.9

9.8
 

 
t = 0.5 (s) 
 

 
 
 

allow 0.50 (s) 

 
1 
 

1 

 
AO2 

6.5.4.1.2 
 

 
 
Total Question 3  7  

 
 

 
  

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2022 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2022 · Mark Sche... · Question Paper thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/2F – JUNE 2022 

14 

Question 4 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
the Earth has a magnetic field 

 
 

 
1 

 
AO2 

6.7.1.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 
steel 

 
 

 
1 

 
AO1 

6.7.1.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
the field is strongest at the ends 
of the coil 

 
 

 
1 

 
AO1 

6.7.2.1 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
all arrows in the correct direction 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
allow 1 mark for 2 or 3 arrows in the correct direction 
 

 
2 

 
AO2 

6.7.2.1 
 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 
any two from: 
• increase the current 

 
• insert an iron core 
• increase the number of turns 

 
 
allow increase potential 
difference  
 
allow turns closer together 
 

 
2 
 

 
AO1 

6.7.2.1 
 
 

 
 
Total Question 4  7  
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Question 5 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
tiredness of the driver 
 

using a mobile phone 
 

 
 

 
1 

 

1 

 
AO1 

6.5.4.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
increases reaction time 
 
so increases the thinking 
distance 
 
so more likely to have a collision 
 
 

 
 
 
 
 
 
allow travels a greater distance 
before stopping (in an 
emergency) 
 

 
1 
 

1 
 
 

1 

 
AO1 

 
AO1 

 
 

AO3 
 

6.5.4.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.3 

 
23 m/s 

 
 

 
1 

 
AO2 

6.5.4.3.2 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
directly proportional 

 
 
allow 1 mark for as speed 
increases thinking distance 
increases 
 

 
2 
 

 
AO3 

6.5.4.3.2 
 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
straight line from the origin with 
a greater gradient 
 
through (15,21) 

 
 
 
 
allow a line that passes within 
half a small square of (15,21) 
 
dependent on MP1 

 
1 
 
 

1 
 

 
AO2 

6.5.4.3.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.6 

 
v2 – 02 = 2 × 5.0 × 45 
 
v2 = 450 or v = √450 
 
v = 21.21320343 
 
v = 21 (m/s) 
 

 
 
 
 
 
 
 
allow a correctly rounded value 
of v calculated using the correct 
equation 
 

 
1 
 

1 
 

1 
 

1 

 
AO2 

6.5.4.1.5 
 

 
 
Total Question 5  14  
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Question 6 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.1 

 
A = rarefaction 
 
B = wavelength  
 

 
 
 
 
 

 
1 
 

1 

 
AO1 

6.6.1.1 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.2 

 
f = 4000 Hz 
 
T = 1

4000
 

 
 
 
T = 0.00025  
 
 
 
seconds or s 

 
 
 
allow a correct substitution using 
an incorrectly / not converted 
value of f 
 
allow a correct calculation using 
an incorrectly / not converted 
value of f 
 
 

 
1 
 

1 
 
 
 

1 
 
 
 

1 

 
AO2 

 
AO2 

 
 
 

AO2 
 
 
 

AO1 
 

6.6.1.2 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.3 

 
wave speed = frequency × 
wavelength 
 
or 
 
v = f λ 

 
 
 
 
 

 
1 

 
AO1 

6.6.1.2 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.4 

 
v = 348 
 
 
 
 
 
 
348 = 300 × λ 
 
 
 
λ = 348

300
 

 

 
 

1.16 (m) 

 
allow a value in the range 347 to 
348  
 
subsequent marks may only be 
awarded if value for v is in the 
range 343 to 349 
 
allow a correct substitution using 
an incorrect value of v read from 
graph 
 
allow a correct rearrangement 
using an incorrect value of v 
read from graph 
 
allow 1.2 (m) 
allow a correct calculation using 
an incorrect value of v read from 
graph 
 
allow a maximum of 2 marks for 
use of v = 330 m/s 
 

 
1 
 
 
 
 
 
 

1 
 
 
 

1 
 
 
 

1 

 
AO2 

6.6.1.2 
 
 

 
 
Total Question 6  11  
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Question 7 
 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.1 

 
work done = force × distance 
(along the line of action of the 
force) 
 
or 
 
W = F s 

 
 
 
 
 
 

 
1 

 
AO1 
6.5.2 

 
 
 
 
 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.2 

 
3 360 000 = F × 42 000 
 
F = 3 360 000

42 000
 

 
F = 80 (N) 
 

  
1 
 

1 
 

1 

 
AO2 
6.5.2 

 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.3 

 
distance travelled = speed × 
time 

 
 
 
 

 
1 
 

 

 
AO1 

6.5.4.1.5 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.4 

 
42 000 = v × 5600 
 
v = 42 000

5600
 

 
v = 7.5 (m/s) 
 

 
 

 
1 
 

1 
 

1 
 

 
AO2 

6.5.4.1.2 
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Question Answers Mark AO / 
Spec. Ref. 

07.5 Level 2: Relevant points (reasons/causes) are identified, given in 
detail and logically linked to form a clear account. 

3–4 AO3  
6.5.4.1.2 

 Level 1: Relevant points (reasons/causes) are identified, and there 
are attempts at logical linking.  The resulting account is not fully 
clear. 
 

1–2  

 No relevant content 0  

 
 

 
Indicative content 
 
the effect on speed must be consistent with the cause of the 
change  
 
• competitors accelerate at the start 
• so speed increases 

 
• the road is not flat 
• so speed increases going downhill and / or speed decreases 

going  uphill 
 

• the competitor goes round a bend 
• so speed decreases  
 
• competitors may tire towards the end (so the force they exert 

decreases) 
• so they slow down 
 
• competitors may sprint during the race 
• causing speed to increase 
 
• may get a puncture 
• so speed would decrease or they would stop 

 
• resistive forces on competitors may increase/decrease 
• so speed would decrease/increase 
 

 
 

 
 

 
 
Total Question 7  12  
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3. Marking points 

 
3.1 Marking of lists 
 

 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that  

‘right + wrong = wrong’. 

 

 Each error / contradiction negates each correct response.  So, if the number of errors / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 

awarded. 

 

 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 

 

 Example 1:  What is the pH of an acidic solution?  

[1 mark] 

 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 

 

 Example 2:  Name two magnetic materials.   

[2 marks] 

 

Student Response Marks awarded 
1 iron, steel, tin 1 
2 cobalt, nickel, nail* 2 

 

 

3.2 Use of symbols / formulae 
 

 If a student writes a chemical symbol / formula instead of a required chemical name, or uses 

symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula 

is correct and if, in the context of the question, such action is appropriate. 

 

3.3 Marking procedure for calculations 
 

 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  At any point in a calculation students may omit steps from their 

working.  If a subsequent step is given correctly, the relevant marks may be awarded. 

  

Full marks are not awarded for a correct final answer from incorrect working.   

 
3.4 Interpretation of ‘it’ 
 

 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
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3.5 Errors carried forward 
 

 An error can be carried forward from one question part to the next and is shown by the 

abbreviation ‘ecf’.  

 

Within an individual question part, an incorrect value in one step of a calculation does not prevent 

all of the subsequent marks being awarded. 

 

3.6 Phonetic spelling 
 

 Marks should be awarded if spelling is not correct but the intention is clear, unless there is a 

possible confusion with another technical term. 

 

3.7 Brackets 
 

 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 

 

3.8 Allow 
 

 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  

 alternative answers. 

 

3.9 Ignore 
 

 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point.  Any further correct amplification could gain the marking point. 

 

3.10 Do not accept 
 

 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 

 

3.11 Numbered answer lines 

 

Numbered lines on the question paper are intended to support the student to give the correct 

number of responses.  The answer should still be marked as a whole. 

 

 

 

4. Level of response marking instructions 

 

Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 

 

Before you apply the mark scheme to a student’s answer, read through the answer and, if 

necessary, annotate it (as instructed) to show the qualities that are being looked for.  You can then 

apply the mark scheme. 
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Step 1: Determine a level 
 

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 

the descriptor for that level.   

 

The descriptor for the level indicates the different qualities that might be seen in the student’s 

answer for that level.  If it meets the lowest level then go to the next one and decide if it meets this 

level, and so on, until you have a match between the level descriptor and the answer.  With practice 

and familiarity you will find that for better answers you will be able to quickly skip through the lower 

levels of the mark scheme. 

 

When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 

small and specific parts of the answer where the student has not performed quite as well as the rest.  

If the answer covers different aspects of different levels of the mark scheme you should use a best 

fit approach for defining the level.   

 

Use the variability of the response to help decide the mark within the level, ie if the response is 

predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 

awarded a mark near the top of the level because of the level 3 content. 

 

 
Step 2: Determine a mark 
 

Once you have assigned a level you need to decide on the mark.  The descriptors on how to 

allocate marks can help with this.  The exemplar materials used during standardisation will help.  

There will be an answer in the standardising materials which will correspond with each level of the 

mark scheme.  This answer will have been awarded a mark by the Lead Examiner.  You can 

compare the student’s answer with the example to determine if it is the same standard, better or 

worse than the example.  You can then use this to allocate a mark for the answer based on the Lead 

Examiner’s mark on the example. 

 

You may well need to read back through the answer as you apply the mark scheme to clarify points 

and assure yourself that the level and the mark are appropriate. 

 

Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 

exhaustive and you must credit other valid points.  Students do not have to cover all of the points 

mentioned in the indicative content to reach the highest level of the mark scheme. 

 

You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 

no incorrect statements that contradict a correct response. 

 

An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question 1 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.1 

 
weight acts downwards 
 

 
 

 
1 

 
AO2 
6.5.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.2 

 
a gravitational 
 

 
 

 
1 

 
AO1 

6.5.1.3 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.3 

 
W = 12 000 × 0.070 
 
W  = 840 (N) 

 
 

 
1 
 

1 
 

 
AO2 
6.5.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.4 

 
Ee = 0.5 × 12 000 × (0.070)2 
 
Ee = 29.4 (J) 

 
 
 
allow 29 (J) 
 

 
1 
 

1 

 
AO2 
6.5.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.5 

 
the spring will not go back to its 
original length when the force is 
removed 
 

 
 

 
1 

 
AO1 
6.5.3 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.6 

 
B 

 
 
 
 

 
1 

 
AO3 
6.5.3 

RPA18 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.7 

 
B 

 
 

 
1 

 
AO1 
6.5.3 

RPA18 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
01.8 

 
any two from: 

• use a greater range of forces 

• use forces that are similar to 
the weight of a person 

• test more (identical) springs 

• find the limit of proportionality 

• repeat (discard anomalous 
results) and calculate a mean 
 

 
 
allow test more forces 
 
 
 
allow elastic limit 
 
 
 
  

 
2 
 
 
 

 
AO3 
6.5.3 

RPA18 

 

Total Question 1 11  
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Question 2 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
02.1 

 
the line is straight 

 
 

 
1 

 
AO2 

6.5.4.1.4 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
02.2 

 
64 and 84 read from graph 
 
braking distance = 20 (m) 

 
 
 
do not accept if readings from 
the graph are incorrect 

 
1 
 

1 
 

 
AO3 

6.5.4.1.4 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
02.3 

 

a = 
16

2.5
 

 
 
a = 6.4 (m/s2) 

 
 
 
 
 
ignore negative signs 

 
1 
 
 
 

1 
 

 
AO2 

6.5.4.1.5 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
02.4 

 
the brakes on the car can 
overheat 
 
the driver may lose control of 
the car 
 

 
 

 
1 
 
 

1 

 
AO1 

6.5.4.3.4 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
02.5 

 
the greater the speed the 
greater the braking distance 

 
 

 
1 
 
 

 
AO1 

6.5.4.3.1 
 

 

Total Question 2 8  
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Question 3 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.1 

 
iron is magnetic 

 
 

 
1 

 
AO1 

6.7.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.2 

 
correct pattern of field lines 
 
arrows on field lines away from 
N and towards S 
 
 

 
 

 
 
 
 

 
1 
 

1 

 
AO1 

6.7.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.3 

 
they are opposite poles 

 
 

 
1 

 
AO3 

6.7.1.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.4 

 
they line up with the Earth’s 
magnetic field 

 
allow they all point north 

 
1 

 
AO3 

6.7.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.5 

 
circular 

 
 

 
1 

 
AO1 

6.7.2.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.6 

 
a control 
 

 
 

 
1 

 
AO3 

6.7.2.1 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.7 

 
3.6 (N) 

 
 

 
1 
 

 
AO2 

6.7.2.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
03.8 

 
(the force) decreases 

 
 

 
1 
 

 
AO1 

6.7.2.1 
 

 

Total Question 3 9  
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Question 4 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.1 

 
compression  
 
rarefaction 

 
this order only 
 

 
1 
 

1 
 

 
AO1 

6.6.1.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.2 

 
longitudinal waves transfer 
energy 
 

 
 

 
1 

 
AO1 

6.6.1.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.3 

 
amplitude 
 

 
 

 
1 

 
AO2 

6.6.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.4 

 

 
340 (m/s) 

 
allow answers in the range 339 
to 340 (m/s) 

 
1 
 

 
AO2 

6.6.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.5 

 

 
s = 340 × 0.20 
 
s = 68 m 

 
 
 
 
allow ecf from question 04.4 
 

 
1 
 

1 
 

 
AO2 

6.6.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
04.6 

 
the higher the temperature the 
greater the speed 
 
 
(so) time taken is less 
 

 
do not accept the greater the 
speed the higher the 
temperature 

 
1 
 
 
 

1 

 
AO3 

6.6.1.2 
 

 

Total Question 4 9  
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Question 5 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 
     

 
05.1 

 
0.30 (m) 

 
 

 
1 
 
 

 
AO2 
6.5.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
05.2 

 

 
W = 710 × 0.30 
 
W = 213 Nm 

 
 
 
 
allow ecf from question 05.1 
 

 
1 
 

1 

 
AO2 
6.5.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
05.3 

 
force / weight is greater 
 
 

 
 

 
1 
 
 

 
AO3 
6.5.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
05.4 

 
gravitational potential 
 
thermal 
 

 
 
 
 

 
1 
 

1 

 
AO2 
6.5.2 

 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
05.5 

 
weight = mass × gravitational 
field strength 
 
or 
 
W = mg 
 

 
 

 
1 

 
AO1 

6.5.1.3 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
05.6 

 
710 = m × 9.8 
 

m = 
710

9.8
 

 
 
m = 72.4… 
 
 
m = 72 (kg) 

 
 
 
 
 
 
 
 
 
 
this mark can only be awarded if 
the correct equation is used and 
a value of m is calculated 

 
1 
 
 

1 
 
 

1 
 
 

1 
 

 
AO2 

6.5.1.3 
 

 

Total Question 5 11  
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Question 6 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
06.1 

 
A  radio waves 
 
B  microwaves 
 
C  X-rays 

 
 
 
 
 
 
allow 1 mark if 2 correct 
 

 
2 

 
AO1 

6.6.2.1 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
06.2 

 
Similarity 
 
any one from: 

• same speed (in a vacuum) 

• both transfer energy 

• both transverse 
 
 
 
Difference 
 
any one from: 

• gamma has a higher 
frequency 

• gamma has a shorter 
wavelength 

• gamma is more ionising 

• gamma is more penetrating 
 

 
 
 
 
allow both can travel through a 
vacuum 
allow both are ionising 
allow both can harm living tissue 
allow both can be used for 
medical treatment / imaging 
 
 
 
allow gamma has more energy 
 
 
 
 
 
 
 
 

 
 
 

1 
 
 
 
 
 
 
 

1 

 
AO1 

6.6.2.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
06.3 

 
refraction 

 
 

 
1 

 
AO1 

6.6.2.2 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
06.4 

 
wave speed = frequency × 
wavelength 
 
or 
 
v = f λ 
 

 
 

 
1 

 
AO1 

6.6.1.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
06.5 

 
3.0 × 108 = f × 5.0 × 10–7 
 

f = 
3.0 × 10

8

5.0 × 10
−7

 

 

f = 6 × 1014 (Hz) 
 

 
 
 
allow a correct rearrangement 
using incorrect powers of 10 
 
allow a correct calculation of f 
using incorrect powers of 10 
 
allow 6.0 × 1014 (Hz) 

 
1 
 

1 
 
 

1 

 
AO2 

6.6.1.2 
 

 

Total Question 6 9  
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Question 7 
 

Question Answers Mark 
AO / 

Spec. Ref. 

 
07.1 

Level 3: The plan would lead to the production of a valid outcome. 
All key steps are identified and logically sequenced. 

5–6 
 

AO1 
6.5.4.2.2 

  
Level 2: The plan would not necessarily lead to a valid outcome. 
Most steps are identified, but the plan is not fully logically 
sequenced. 

3–4 

 
Level 1: The plan would not lead to a valid outcome. Some 
relevant steps are identified, but links are not made clear. 

1–2 
 

 
No relevant content 0 

 

 
 

Indicative content 
 
method of varying force 
 

• clamp a pulley onto the edge of the desk 

• attach a string to the trolley and place the string over the pulley 

• attach a mass holder to the string 
 
or 

• vary the height of the runway 

• use wooden blocks 
 
measurements 
 

• place a slotted mass on the mass holder 

• use W = mg to calculate the force 

• mark the starting and finishing points of the trolley on the runway 

• measure the distance between the two marks with a metre rule  

• time how long it takes to travel between the two marks with a 
stopclock / timer 

• use v =
s

t
 and a =

Δv

t
 

 
or 

• use light gate(s) to determine time and / or speed 

• computer calculates acceleration 
 

• repeat for different numbers of slotted masses  
 
allow a description of a method using a ticker timer 
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Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
07.2 

 
second law 

 
 

 
1 

 
AO1 

6.5.4.2.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
07.3 

 
3.6

1.2
 = 3 

 
1.6 × 3 = 4.8 (m/s2) 
 
OR 
 
(use of F = ma) 
 

𝑚 =  
1.2

1.6
 = 0.75  (1) 

 

𝑎 =  
3.6

0.75
 = 4.8 (m/s2) (1) 

 

 
 
 
 
 
 
 
 
 

 
1 
 
 

1 
 

 
AO3 

6.5.4.2.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
07.4 

 
resultant force = mass × 
acceleration 
 
or 
 
F = ma 
 

 
 

 
1 

 
AO1 

6.5.4.2.2 
 

 

Question Answers Extra information Mark 
AO / 

Spec. Ref. 

 
07.5 

 
0.42 = m × 1.2 
 

m = 
0.42

1.2
 

 
m = 0.35 kg 
 

 
 
 
 
 
 

 
1 
 

1 
 
 

1 

 
AO2 

6.5.4.2.2 
 

 

Total Question 7 13  
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3. Marking points 

 
3.1 Marking of lists 
 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses.  The general principle to be followed in such a situation is that  
‘right + wrong = wrong’. 

 
 Each error / contradiction negates each correct response.  So, if the number of errors / 

contradictions equals or exceeds the number of marks available for the question, no marks can be 
awarded. 

 
 However, responses considered to be neutral (indicated as * in example 1) are not penalised. 
 
 Example 1:  What is the pH of an acidic solution?  

[1 mark] 
 

Student Response Marks 
awarded 

1 green, 5 0 
2 red*, 5 1 
3 red*, 8 0 

 
 
 Example 2:  Name two magnetic materials.   

[2 marks] 
 

Student Response Marks awarded 
1 iron, steel, tin 1 
2 cobalt, nickel, nail* 2 

 
 
3.2 Use of symbols / formulae 
 
 If a student writes a chemical symbol / formula instead of a required chemical name, or uses 

symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula 
is correct and if, in the context of the question, such action is appropriate. 

 
3.3 Marking procedure for calculations 
 
 Marks should be awarded for each stage of the calculation completed correctly, as students are 

instructed to show their working.  At any point in a calculation students may omit steps from their 
working.  If a subsequent step is given correctly, the relevant marks may be awarded. 

  
Full marks should be awarded for a correct numerical answer, without any working shown. 
Full marks are not awarded for a correct final answer from incorrect working.   

 
3.4 Interpretation of ‘it’ 
 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct 

subject. 
  

PMT
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3.5 Errors carried forward 
 
 An error can be carried forward from one question part to the next and is shown by the 

abbreviation ‘ecf’.  
 

Within an individual question part, an incorrect value in one step of a calculation does not prevent 
all of the subsequent marks being awarded. 
 

3.6 Phonetic spelling 
 
 Marks should be awarded if spelling is not correct but the intention is clear, unless there is a 

possible confusion with another technical term. 
 
3.7 Brackets 
 
 (…..) are used to indicate information which is not essential for the mark to be awarded but is 

included to help the examiner identify the sense of the answer required. 
 
3.8 Allow 
 
 In the mark scheme additional information, ‘allow’ is used to indicate creditworthy  
 alternative answers. 
 
3.9 Ignore 
 
 Ignore is used when the information given is irrelevant to the question or not enough to gain the 

marking point.  Any further correct amplification could gain the marking point. 
 
3.10 Do not accept 
 
 Do not accept means that this is a wrong answer which, even if the correct answer is given as 

well, will still mean that the mark is not awarded. 
 
3.11 Numbered answer lines 
 

Numbered lines on the question paper are intended to support the student to give the correct 
number of responses.  The answer should still be marked as a whole. 

 
 
 
4. Level of response marking instructions 

 
Extended response questions are marked on level of response mark schemes.   

• Level of response mark schemes are broken down into levels, each of which has a descriptor.   

• The descriptor for the level shows the average performance for the level.   

• There are two marks in each level. 
 
 

Before you apply the mark scheme to a student’s answer, read through the answer and, if 
necessary, annotate it (as instructed) to show the qualities that are being looked for.  You can then 
apply the mark scheme. 

  

PMT
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Step 1: Determine a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets 
the descriptor for that level.   
 
The descriptor for the level indicates the different qualities that might be seen in the student’s 
answer for that level.  If it meets the lowest level then go to the next one and decide if it meets this 
level, and so on, until you have a match between the level descriptor and the answer.  With practice 
and familiarity you will find that for better answers you will be able to quickly skip through the lower 
levels of the mark scheme. 
 
When assigning a level you should look at the overall quality of the answer.  Do not look to penalise 
small and specific parts of the answer where the student has not performed quite as well as the rest.  
If the answer covers different aspects of different levels of the mark scheme you should use a best 
fit approach for defining the level.   
 
Use the variability of the response to help decide the mark within the level, ie if the response is 
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be 
awarded a mark near the top of the level because of the level 3 content. 
 
 
Step 2: Determine a mark 
 
Once you have assigned a level you need to decide on the mark.  The descriptors on how to 
allocate marks can help with this.  The exemplar materials used during standardisation will help.  
There will be an answer in the standardising materials which will correspond with each level of the 
mark scheme.  This answer will have been awarded a mark by the Lead Examiner.  You can 
compare the student’s answer with the example to determine if it is the same standard, better or 
worse than the example.  You can then use this to allocate a mark for the answer based on the Lead 
Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify points 
and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners.  It is not intended to be 
exhaustive and you must credit other valid points.  Students do not have to cover all of the points 
mentioned in the indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made.  However, full marks can be awarded only if there are 
no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 

  

PMT
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Question 1 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.1 

 
gravitational force 

 
 

 
1 

 
AO1 

6.5.4.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.2 

 
air resistance 

 
 

 
1 

 
AO1 

6.5.4.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.3 

 
450 (N) 

 
 

 
1 
 

 
AO2 

6.5.1.4 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.4 

 
0 N 

 
 

 
1 

 
AO1 

6.5.4.2.1 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.5 

 
terminal velocity 

 
 

 
1 

 
AO1 

6.5.4.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.6 

 
20 (s) 

 
allow an answer in the range 18 
to 21 (s) 

 
1 

 
AO2 

6.5.4.1.5 
 

 
  

PMT
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.7 

 
46 (m/s) 

 
 

 
1 

 
AO2 

6.5.4.1.5 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
01.8 

 
s = 3.6 × 25 
 
90 (m) 

 
 

 
1 
 

1 
 

 
AO2 

6.5.4.1.2 
 

 
Total Question 1 9  

 
  

PMT
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Question 2 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.1 

 
the forces are the same size 

 
 

 
1 
 
 

 
AO1 

6.5.4.2.3 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.2 

  
they act in opposite directions 
 
 

 
 

 
1 
 
 

 
AO1 

6.5.4.2.3 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.3 

 

 
196 (N) 

 
 

 
1 

 
AO2 

6.5.1.3 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.4 

 

 
 
 

m = 
196
9.8  

 
 
20 (kg) 
 

 
allow ecf from question 02.3 
 

 
 
 

1 
 
 
 

1 

 
AO2 

6.5.1.3 
 

 
  

PMT
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
02.5 

 
the weight will decrease (as the 
gravitational field strength 
decreases) 
 
the weight will then become 
constant 
 
at 15 mins 
 

 
 
 
 
 
 
 
 
dependent on MP1 or MP2 
allow a value in the range 14 to 
16 mins 
allow for the last 10 minutes 
allow at the maximum height 
 

 
1 
 
 
 

1 
 
 

1 

 
AO3 

6.5.1.3 
 

 
Total Question 2 8  
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Question 3 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.1 

 
energy 

 
 

 
1 

 
AO1 

6.6.1.1 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.2 

 
330 m/s 

 
 

 
1 

 
AO1 

6.5.4.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.3 

 
frequency 
 
amplitude 
 

 
 

 
1 
 

1 

 
AO1 

6.6.1.2 
 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.4 

 
4000 Hz 

 
 

 
1 

 
AO1 

6.6.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.5 

 

 
 
 

T = 
1

4000 
 
 
0.00025 (s) 
 
 

 
allow ecf from question 03.4 
 

 
 
 

1 
 
 

1 
 
 

 
AO1 

6.6.1.2 
 

 
  

PMT
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
03.6 

 

 
 
compression 
 
rarefaction 
 

either order 
 
 

 
 

1 
 

1 

 
AO1 

6.6.1.1 
 
 

 
Total Question 3 9  
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Question 4 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.1 

 
X = south  
 
Y = north 

 
allow S for south 
 
allow N for north 
 
allow 1 mark if they are the 
wrong way round 
 

 
1 
 

1 
 

 
AO2 

6.7.1.1 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.2 

 

 
 

 
 

 
1 

 
AO1 

6.7.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.3 

 
iron 
 
nickel 
 

 
 

 
1 
 

1 
 

 
AO1 

6.7.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.4 

 
the force is always attractive 

 
 

 
1 
 

 
AO3 

6.7.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
04.5 

 
F = 0.030 × 9.8 
 
0.294 (N) 
 

 
 
 
allow 0.29 (N) 

 
1 
 

1 
 

 
AO1 

6.5.4.2.2 
 

 
Total Question 4 8  
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Question 5 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.1 

 
reaction time of the driver 
 

 
 

 
1 

 
AO1 

6.5.4.3.1 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.2 

 
(initial) speed 
 

 
allow section of road used 
 
ignore condition of road without 
further qualification 

 
1 

 
AO3 

6.5.4.3.3 
 

 
  

PMT
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Question Answers Mark AO / 
Spec. Ref. 

 
05.3 

 
Level 3: A judgement, strongly linked and logically supported by a 
sufficient range of correct reasons, is given. 

 
5–6 

 
AO3 

 Level 2: Some logically linked reasons are given.  There may also 
be a simple judgement. 

3–4 AO3 

 Level 1: Relevant points are made.  They are not logically linked. 1–2 AO2 

 No relevant content 0  

 
 

 
Indicative content 
 
• tyre A braking distance is 30 m on dry road and 31 m on wet 

road 
• tyre A has the shortest braking distance on wet road 
• tyre B braking distance is 42 m on dry road and 43 m on wet 

road 
• tyre B has the longest braking distance on both wet and dry road 
• tyre C braking distance is 29 m on dry road and 40 m on wet 

road 
• tyre C has the shortest braking distance on dry road 
• the difference between braking distance on wet and dry roads for 

tyre A and tyre B is 1m 
• the difference between braking distance on wet and dry roads for 

tyre C is 11m 
 

Judgements 
 

• the shorter the braking distance the safer the tyre 
• tyre A is 1 m longer on dry road, but is 9 m shorter on wet road 

than tyre C 
• tyre A has the shortest combined / average braking distance 
• overall tyre A is the safest 
• tyre C is safest on a dry road 
• tyre B is the least safe tyre 
• the manufacturer should not choose tyre B 
 
allow use of stopping distance for braking distance throughout 
 

 
 

6.5.4.3.3 
 

 
  

PMT
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.4 

 
work done = force × distance 
 
or 
 
W = Fs 
 

 
 

 
1 

 
AO1 
6.5.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.5 

 
300 000 = 6000 × s 
 

s = 
300 000

6000  
 
s = 50 (m) 
 

 
 

 
1 
 

1 
 
 

1 

 
AO2 
6.5.2 

 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
05.6 

 
the greater the force the shorter 
the braking distance 
 
(because) deceleration will be 
greater 
or 
(because) the work done to stop 
the car will be the same 
 

 
 

 
1 
 
 

1 
 
 

 
AO2 

6.5.4.3.4 
6.5.4.2.2 

 

 
Total Question 5 14  
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Question 6 
 

Question Answers Mark AO / 
Spec. Ref. 

 
06.1 

 
Level 2: The method would lead to the production of a valid 
outcome. The key steps are identified and logically sequenced. 

 
3–4 

 
AO1  

6.6.1.2 
RPA20 

 
 Level 1: The method would not lead to a valid outcome. Some 

relevant steps are identified, but links are not made clear. 
1–2 

 No relevant content 0  

 
 

 
Indicative content 
 
• use the signal generator to adjust the frequency  
• keep the number of masses the same 
• move the wooden bridge 
• observe a steady / stationary wave pattern 
• use the metre rule to measure the wavelength  
• repeat using different values of frequency 
• repeat for different stationary wave patterns 
 

 
 

 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.2 

 
v = f × λ 

 
 

 
1 

 
AO1 

6.6.1.2 
 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
06.3 

 
35.1 = 45.0 × λ 
 

λ = 
35.1
45.0 

 
λ = 0.78 

 
 
 
 
 
 
allow 0.780 

 
1 
 

1 
 

1 
 

 
AO2 

6.6.1.2 
 

 
Total Question 6 8  
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Question 7 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.1 

 
(as a spring decompresses) the 
elastic potential energy of the 
spring decreases  
 
(as the gymnast leaves the 
floor) the kinetic energy of the 
gymnast increases  
or 
the gravitational potential energy 
of the gymnast increases 
 
OR 
 
(as a spring decompresses) the 
spring exerts a force on the 
gymnast (1) 
 
(so) work is done on the 
gymnast (1) 
 

 
 

 
1 
 
 
 

1 
 
 

 
AO1 
6.5.3 

 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.2 

 
e = 0.012 m 
 
Ee= 0.5 × 8500 × 0.0122 
 
 
 
Ee = 0.612 
 
 
 
 
J or joule 

 
 
 
allow a correct substitution using 
an incorrectly / not converted 
value of e 
 
allow 0.61  
allow a correct calculation using 
an incorrectly / not converted 
value of e 

 
1 
 

1 
 
 
 

1 
 
 
 
 

1 

 
AO2 

 
AO2 

 
 
 

AO2 
 
 
 
 

AO1 
 

6.5.3 
 

 
  

PMT

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2024 · Mark Sche... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · June 2024 · Mark Sche... · Question Paper PMT thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE: TRILOGY – 8464/P/2F – JUNE 2024 

19 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.3 

 
measure the original length of 
the spring and the compressed 
length of the spring (using a 
metre rule) 
 
compression = original length −   
compressed length 
 
OR 
 
calculate / measure the weight 
of the mass on the spring (1) 
 
use the equation 

e = 
F
k

   (1) 

 

 
 

 
1 
 
 
 
 

1 
 

 
AO3 
6.5.3 

RPA18 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.4 

 
masses could fall (off the spring) 
 
(so) less likely to cause injury / 
damage (if done on the floor) 

 
 
 
allow less hazardous 
allow lower risk (of injury) 
allow specific cause of injury  
eg landing on foot 
 

 
1 
 

1 

 
AO1 
6.5.3 

RPA18 
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Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.5 

 

 
Δy = (330 – 80 =) 250 (N) 
 
 

 
 

 
1 
 
 

 
AO3 
6.5.3 

RPA18 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.6 

 

 
Δx = (0.052 – 0.010 =)  
0.042 (m) 
 

 
 

 
1 

 
AO3 
6.5.3 

RPA18 
 

 
 

Question Answers Extra information Mark AO / 
Spec. Ref. 

 
07.7 

 

 
 
 
 

k = 
250

0.042   
 
5950 (N/m) 
 

allow ecf from question 07.5 
and question 07.6 
 
allow k = 5952.38 

allow their calculated gradient to 
3 significant figures 
 

 
 
 

1 
 

1 

 
AO3 
6.5.3 

RPA18 

 
Total Question 7 14  
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Example 2:  Name two planets in the solar system.  (2 marks) 
 

Student Response Marks awarded 
1 Neptune, Mars, Moon 1 
2 Neptune, Sun, Mars, 

Moon 
0 

 
3.2 Use of chemical symbols / formulae 

If a student writes a chemical symbol / formula instead of a required chemical name, full 
credit can be given if the symbol / formula is correct and if, in the context of the question, 
such action is appropriate. 

3.3 Marking procedure for calculations 

Marks should be awarded for each stage of the calculation completed correctly, as students 
are instructed to show their working. 

Full marks can however be given for a correct numerical answer, without any working 
shown.   

3.4 Interpretation of ‘it’ 

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the 
correct subject. 

3.5 Errors carried forward 

Any error in the answers to a structured question should be penalised once only.  

Papers should be constructed in such a way that the number of times errors can be carried 
forward is kept to a minimum.  Allowances for errors carried forward are most likely to be 
restricted to calculation questions and should be shown by the abbreviation e.c.f. in the 
marking scheme. 

3.6 Phonetic spelling 

The phonetic spelling of correct scientific terminology should be credited unless there is a 
possible confusion with another technical term. 

3.7 Brackets 

(…..) are used to indicate information which is not essential for the mark to be awarded but 
is included to help the examiner identify the sense of the answer required. 

3.8 Ignore / Insufficient / Do not allow 

Ignore or insufficient are used when the information given is irrelevant to the question or not 
enough to gain the marking point. Any further correct amplification could gain the marking 
point. 

Do not allow means that this is a wrong answer which, even if the correct answer is given 
as well, will still mean that the mark is not awarded. 
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Level of response marking instructions 

 
Level of response mark schemes are broken down into levels, each of which has a descriptor. The 
descriptor for the level shows the average performance for the level. There are marks in each 
level. 
 
Before you apply the mark scheme to a student’s answer read through the answer and annotate it 
(as instructed) to show the qualities that are being looked for. You can then apply the mark 
scheme. 
 

Step 1 Determine a level 

 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer 
meets the descriptor for that level. The descriptor for the level indicates the different qualities that 
might be seen in the student’s answer for that level. If it meets the lowest level then go to the next 
one and decide if it meets this level, and so on, until you have a match between the level descriptor 
and the answer. With practice and familiarity you will find that for better answers you will be able to 
quickly skip through the lower levels of the mark scheme. 
 
When assigning a level you should look at the overall quality of the answer and not look to pick 
holes in small and specific parts of the answer where the student has not performed quite as well 
as the rest. If the answer covers different aspects of different levels of the mark scheme you should 
use a best fit approach for defining the level and then use the variability of the response to help 
decide the mark within the level, ie if the response is predominantly level 3 with a small amount of 
level 4 material it would be placed in level 3 but be awarded a mark near the top of the level 
because of the level 4 content. 
 

Step 2 Determine a mark 

 
Once you have assigned a level you need to decide on the mark. The descriptors on how to 
allocate marks can help with this. The exemplar materials used during standardisation will help. 
There will be an answer in the standardising materials which will correspond with each level of the 
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can 
compare the student’s answer with the example to determine if it is the same standard, better or 
worse than the example. You can then use this to allocate a mark for the answer based on the 
Lead Examiner’s mark on the example. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify 
points and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be 
exhaustive and you must credit other valid points. Students do not have to cover all of the points 
mentioned in the Indicative content to reach the highest level of the mark scheme. 
 
You should ignore any irrelevant points made. However, full marks can be awarded only if there 
are no incorrect statements that contradict a correct response. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 
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Question 1 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

01.1 C  1 AO1/1  

6.5.1.2  
     

01.2 2040 / 120  

17 (m/s) 

 

 

 
allow 17 (m/s) with no working 
shown for 2 marks 

1 

1 

AO2/1 

6.5.4.1.2 

     

01.3 the thinking distance and the 
braking distance combined 

accept 36 m 1 AO2/1  

6.5.4.3.1  
 

 
   

01.4 thinking distance  increases 

braking distance stays the same 

 1 

1 

AO1/1  

6.5.4.3.1/2 
 

    

Total   6  
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Question 2 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

02.1 5.5 (N)  1 AO2/2  

6.5.3 

WS2.6 
     

02.2 The spring gets shorter  1 AO1/1  

6.5.3 
     

02.3 Level 2: A detailed and coherent description of the 
experiment. The response provides a logical sequence. 

 
3–4 

4 AO1/2 

6.5.3 

  

 

Level 1: Simple description of the experiment with some 
steps missing. The response may not be in a logical 
sequence and may not lead to the collection of valid 
results. 

1–2 

No relevant content. 0 

Indicative content 
 set up a clamp stand with a clamp and hang a spring on 

it 
 use another clamp and boss to fix a half metre rule 

alongside the spring 
 record the metre rule reading that is level with the 

bottom of the spring 
 hang a weight from the bottom of the spring 
 record the new reading on the rule and the extension on 

the spring 
 remove the weight and check the length of the spring  
 repeat by adding more weights and record the readings 

on the rule 
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Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

02.4 Use a pointer from the spring to 
measure the length. 
 
Make sure the spring is 
stationary before measuring 
length. 

 1 
 
 

1 

AO3/3b  

6.5.3 

     

02.5 Extension is directly proportional 
to force 

if more than one box ticked 
apply list principle 

1 AO3/2b 

 6.5.3 

 WS3.5 
 

 
   

02.6 0.5 (N)  1 

 

AO2/1  

6.5.3 
 

    

02.7 0.100 m if more than one box ticked 
apply list principle 

1 

 

AO3/2a  

6.5.3 

 WS3.5 
 

    

02.8 

 

 

0.5 x 20 x (0.050)2 

= 0.025 (J) 

 

 

 

allow 0.025 (J) with no working  
for 2 marks 

1 

1 

AO2/1 

6.5.3 

 
    

Total   13  
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Question 3 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

03.1  

 

allow one mark for each correct 
line 

if more than one line is drawn 
from any variable then all of 
those lines are wrong 

 

 

 

1 
 

1 
 

1 

 

 

 

AO3/3a 
 

AO2/2  
 

AO2/2 

6.5.1.2 

 WS2.2, 
4.1 

     

03.2 0.1 N 

 

if more than one box ticked 
apply list principle 

1 AO2/2 

 6.5.1.2 

 WS2.3 
     

03.3 A bar chart if more than one box ticked 
apply list principle 

1 AO2/2  

6.5.1.2 

WS3.1 
     

03.4 some of the data is categoric  1 AO2/2  

6.5.1.2 

WS3.1 
     

03.5 13.8 × 0.30 

4.14 

J 

 

 

allow 4.14 without working 
shown for 2 marks 

1 

1 

 

1 

AO2/1 

AO2/1 

 

AO1/1  

6.5.2 

WS4.3 
  

   

Total   9  
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Question 4 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

04.1 S – top, N – bottom  1 AO1/1 

 6.7.1.1 
     

04.2 touch / attracted to magnet A  1 AO2/1  

6.7.1.1 
     

04.3 the magnetic needles point to 
the north pole 

because The Earth has a 
magnetic field 

 

 

accept the needles align to the 
Earth’s magnetic field for 2 
marks 

1 
 

1 

AO1/1  

6.7.1.2 

     

04.4 

 

 1 AO2/1  

6.7.2.2 

  
   

04.5 point in the opposite direction change direction is insufficient 1 AO2/1  

6.7.2.2 
     

04.6 uniform field lines through the 
wire coil. 

field lines curving round the top 
and bottom of the wire coil. 

arrows indicating direction from 
N to S 

 
 

 
 

do not accept conflicting arrows 

1 

 
1 

 
1 

AO1/1  

6.7.2.2 

  
   

Total   9  
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Question 5 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

05.1 

 

arrow pointing vertically 
upwards 

arrow pointing vertically 
downwards 

1 
 

1 

AO1/1  

6.5.1.4 

     

05.2 Gravitational force  

Tension force 

if more than two boxes ticked 
apply list principle 

1 

1 

AO1/1  

6.5.1.2 
     

05.3 0 (N)  1 AO1/1  

6.5.4.2.1 

WS1.2  
     

05.4 weight =  70 × 9.8 (= 686) 

weight =  690 (N) 

 

 

 

allow 690 (N) with no working 
shown for 2 marks 

allow 686 (N) with no working 
shown for 1 mark 

1 

1 

 

AO2/1 

6.5.1.3 

  
   

05.5 34 (N) / 30 (N) allow ecf from 05.4 correctly 
calculated 

1 AO2/1  

6.5.1.4 
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Question Answers Extra information Mark 
AO / 

Spec. Ref.
     

05.6 resultant force = mass × 
acceleration  

accept F = ma 

accept equation correctly 
rearranged for a 

1 AO1/1 

6.5.4.2.2 

  
   

05.7 25 = 65 × a 

a = 25 / 65 

a = 0.38(4615…) (m/s2) 

 
 
 
 
 
allow 0.38 (m/s2) with no 
working for 3 marks 

1 

1 

1 

AO2/1 

6.5.4.2.2 

WS3.3 

     

Total   12  

 
 
  

PMT

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · Specimen None · Mark ... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · Specimen None · Mark ... · Question Paper PMT thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE PHYSICS PAPER 2F – SPECIMEN MATERIAL 

 

 13 of 15

 

Question 6 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

06.1 the time it took from seeing the 
green light to pressing a key 

 1 AO1/1  

6.5.4.3.2 
  

   

06.2 he could have been distracted  1 AO3/3a 

6.5.4.3.2 
  

   

06.3 boys have a shorter reaction 
time than girls 

or 

reaction time improves with 
practice  

 1 AO3/2b 

 6.5.4.3.2 

WS3.5 

     

06.4 collect more data / larger 
sample size  

or 

take more repeat readings per 
person 

must link to response in 06.3 1 AO3/3b  

6.5.4.3.2 

WS3.7 

     

06.5 reaction time will have less 
effect (as distance increases) 

because it is a smaller 
proportion of the total race time  

 
 
 
 
 

1 

 

1 

AO2/1  

6.5.4.3.2 

 

PMT

thealevelphysicstutor.comAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · Specimen None · Mark ... · Question PaperAQA Trilogy GCSE · Paper Physics 2 8464 P 2 · Specimen None · Mark ... · Question Paper PMT thealevelphysicstutor.com



MARK SCHEME – GCSE COMBINED SCIENCE PHYSICS PAPER 2F – SPECIMEN MATERIAL 

 

 14 of 15

 

06.6 Level 3: A coherent description of the race, which uses 
data from the graph, including discussion of the meanings 
of the changing gradient of both of the lines. 

5–6 6 AO3/1a 

6.5.4.3.2 

6.5.4.1.4 

WS3.5 Level 2: Multiple pieces of data taken from the graphs used 
to evidence a comparison between the runners. Likely to 
include discussion of the meaning of the (changing) 
gradient of one of the lines. Answer not coherently 
structured. 

3–4 

Level 1: Some data taken from the graph, but may be 
limited to one aspect or simple readings. Lack of coherence 
in answer. 

1–2 

No relevant content. 0 

 
Indicative content 
 
 A starts at constant speed for 440 m / 60 s 
 A then slows down from 60 s 
 the gradient for B is lower at the start so B starts at a slower 

speed 
 the gradient for B increases so B accelerates 
 B overtook A at 700 m /114 s 
 B has a greater top speed because the maximum gradient is 

greater 
 B won the race in 126 s / beat A by 34 s 

     

Total   12  
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Question 7 
 

Question Answers Extra information Mark 
AO / 

Spec. Ref.
  

   

07.1 any four from: 

 light waves are transverse 
whereas sound waves are 
longitudinal 

 light waves travel faster than 
sound waves  

 light waves have a higher 
frequency than sound waves 

 light waves have a shorter 
wavelength than sound 
waves 

 light waves have oscillations 
perpendicular (to the 
direction of energy transfer) 
whereas sound waves are 
parallel (to the direction of 
energy transfer) 

 4 AO1/1 

6.6.1.1 

6.6.1.2 

 6.6.2.1 

WS 1.4 

     

07.2 the baby can be seen in the 
dark 

 1 AO2/1  

6.6.2.4 

WS1.4 
  

   

07.3 wave speed = frequency   
wavelength 

 accept v = f λ 

 

1 AO1/1  

6.6.1.2 
  

   

07.4 3 × 108 = f  0.125 

f = 3 × 108 / 0.125 

f = 2.4  109 (Hz) 

 

 

 

 

allow 2.4 109 with no working  
for 3 marks 

1 

1 

1 

 

AO2/1 

6.6.1.2 

WS3.3 

  
   

Total   9  
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