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Question Answer Max 
mark Additional guidance 

11. (a)  The number of joules/energy gained 
by/supplied to 1 coulomb (of charge 
passing through the cell). 

1 
 

Accept unit charge for 1 
coulomb. 

 (b)  ( )
( )gradient

gradient = 

(gradient = r)
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3 
 

Accept: 4000 
 
Gradient = r is wrong physics, 
award 0 marks.  
 
subs into gradient formula        (1) 
calculating gradient                  (1) 
 
Alternative method: 
 

                                           (1)
  (1)

                                          (1)

E V Ir
r

r

− − −

= +
× = × + ×

= Ω

3 3 6670 10 400 10 75 10
3600

 

 (c)  The electrons do not gain enough energy to 
move into/towards the conduction band of 
the p-type.  

1 
 

Electrons in conduction band (of 
the n-type) do not gain enough 
energy to move into/towards the 
p-type. 

 
  

(1) 

(1) 

(1) 



RESPONSE 4 

Q11(a) Maximum Mark: 1 
RESPONSE 1 

RESPONSE 2 

RESPONSE 3 

RESPONSE 4 
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Q11(b) 
Maximum Mark: 3 

RESPONSE 1 

RESPONSE 2 

RESPONSE 3 
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Q11(c) Maximum Mark: 1 
RESPONSE 1 

RESPONSE 2 

RESPONSE 3 

Q12(a)(ii) Maximum Mark: 3 

RESPONSE 1 
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RESPONSE 2 

RESPONSE 3 

Q12(a) 
(iii) Maximum Mark: 2 

RESPONSE 1 

RESPONSE 2 

RESPONSE 3 

RESPONSE 4 
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Question 

/Response 
 

Mark Commentary 

Response 1 0 The candidate’s statement does not make it sufficiently clear that the 

electrons occupy discrete energy levels/shells. 

Response 2 2 
Both of the candidate’s statements are acceptable. The second 

statement ‘orbiting electron shells’ is accepted as loose language and 

taken to mean that the electrons orbit rather than the shells. 

Response 3 1 The candidate’s first statement is acceptable. The second statement 

is incorrect as referring to photon frequency. 

Response 4 1 The candidate’s first statement is acceptable. The second statement 

does not sufficiently describe the nucleus. 

Q10(b) 3  

Response 1 1 
The candidate has selected an appropriate relationship (E= hf), but 

has not substituted all the data correctly. (E3 = - 1·36 × 10-19 J). The 

mark for the final answer cannot be accessed. 

Response 2 3 

The candidate has selected an appropriate relationship, substituted 

correctly, and has given an acceptable final answer. The value stated 

in the penultimate line is truncated as indicated by the ellipsis (…).  

This is not treated as incorrect rounding. 

Response 3 3 

The candidate has selected an appropriate relationship, substituted 

correctly, and has given an acceptable final answer. Correct 

determination of the energy difference between E3 and E1 is implied 

by the substitution for ‘E’. 

Q10(c) 5  

Response 1 4 

The candidate has selected two appropriate relationships and 

substituted data correctly into each. The final answer, however, is not 

in the ‘acceptable’ range due to rounding at an intermediate stage, 

and so the mark for the final answer is not awarded. 

The value stated in the penultimate line of the first calculation is 

truncated as indicated by the ellipsis (…).  

This is not treated as incorrect rounding. 

Response 2 5 

The candidate has selected two appropriate relationships and 

substituted data correctly into each. The final answer is in the 

‘acceptable’ range, and the penultimate line shows that the candidate 

did not round at the intermediate stage. 

Response 3 4 

The candidate has selected two appropriate relationships and 

substituted data correctly into each. The final answer, however, is not 

in the ‘acceptable’ range due to rounding at an intermediate stage, 

and so the mark for the final answer is not awarded. 

Response 4 4 
The candidate has selected two appropriate relationships and 

substituted data correctly into each. The unit, however, has not been 

included in the final answer.  

Q11(a)  1  
Response 1 0 The candidate’s statement is incorrect. 

Response 2 0 The candidate’s statement is incorrect. 

Response 3 0 The candidate’s statement is incorrect. 

Response 4 1 The candidate’s statement is correct. 
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Question 

/Response 
 

Mark Commentary 

Q11(b) 3  
Response 1 0 The candidate’s initial statement ‘internal resistance = m’ is incorrect. 

Response 2 2 

The candidate has substituted acceptable values into the gradient 
relationship (the omission of the ‘× 10-6’ from the values on the 
denominator could be consistent with a correct unit in the final 
answer). The calculated value of the gradient is acceptable, but the 
unit in the final answer is not consistent with the substitutions made, 
and so the mark for the final answer is not awarded (Physics: general 
marking principles, issue 5a). 

Response 3 3 
The candidate has used an acceptable alternative method to 
determine the internal resistance. Data selected from the graph is 
correct and the final answer acceptable. 

Q11(c) 1  
Response 1 0 The candidate’s explanation is not sufficiently clear. 
Response 2 1 The candidate’s suggestion is acceptable. 

Response 3 1 
Again, the candidate’s suggestion is acceptable, being similar to the 
second alternative acceptable answer given in the marking 
instructions. 

Q12(a)(ii) 3  

Response 1 2 
An acceptable relationship is implied by correct substitution of data. 
The candidate has omitted a unit in the final answer, and so this mark 
is not awarded. 

Response 2 0 

Again, the candidate has not stated a selected relationship. An 
acceptable relationship cannot be implied by the candidate’s incorrect 
substitution of data. The mark for the final answer cannot be 
accessed. 

Response 3 3 The candidate has selected an appropriate relationship, substituted 
correctly and has given the correct final answer. 

Q12(a)(iii) 2  

Response 1 1 

The candidate’s explanation acceptably covers one of the required 
elements of the answer (LEDs will light when they are forward 
biased), but not the other element (the change in polarity of voltage 
changes the biasing). 

Response 2 0 The candidate’s explanation does not satisfactorily cover either 
element of the answer. 

Response 3 1 

The candidate’s explanation acceptably covers one of the required 
elements of the answer (LEDs will light when they are forward 
biased), but has not quite explained the other element (the change in 
polarity of voltage changes the biasing). 

Response 4 0 The candidate’s explanation does not satisfactorily cover either 
element of the answer. 

Q12(b) 5  

Response 1 4 
The candidate has used an alternative acceptable approach in 
answering the question. They have selected appropriate 
relationships, substituted correctly into each, but has not given an 
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