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Question Answer Max 
mark Additional guidance 

7. (a)  Frequency of UV/photons/light is not high 
enough. 
 
OR 
 
Frequency of UV/photons/light is less than 
threshold frequency. 
 
OR 
 
Energy of photons (of UV light) is not high 
enough. 
 
OR 
 
Energy of photons (of UV light) is less than 
work function. 
 
OR 
 
May not be a ‘clean plate’. 
 

1 
 

Do not accept “gold” for metal 
plate. 

 (b) (i) 6·94 × 10-19 joules of energy is the 
minimum energy required for (photo) 
electrons to be emitted/ejected/ 
photoemission (of electrons). 

1 
 

Do not accept “to cause 
photoelectric effect” alone. 

  (ii) No change (to the kinetic energy).         (1) 
 
As the irradiance does not affect the 
energy of the photons/ E hf=  is 

unchanged.                   (1) 

2 
 

Look for this first – if incorrect or 
missing then 0 marks. 
 

 (c)  Lower starting frequency.                 (1) 
 
Same gradient.                  (1) 

2 
 

Independent marks 
 
Do not accept: 
Additional line starting at origin. 

 (d)  Each photon contains a fixed/discrete 
amount of energy. 
 
OR 
 
Each photon removes one electron. 
 

1 
 

Some indication of quantisation of 
energy. 
 
 
If light was a wave then the 
photoelectric effect would occur 
regardless of the frequency of the 
light, it would just take longer for 
electrons to absorb the energy 
required to be ejected.  
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Q7(a) 
Maximum Mark: 1 
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Q7(b)(i) 
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Question 

/Response 
 

Mark Commentary 

Q5(c) 1  
Response 1 0 The candidate’s response is incorrect. 
Response 2 1 The candidate’s response is correct. 
Response 3 0 Again, the candidate’s response is incorrect. 

Q6(a)(i) 2  

Response 1 0 

The candidate has not explicitly stated an appropriate 
relationship, and so cannot access the mark for substitution of 
data. A correct relationship cannot be implied by ‘correct’ 
substitution of data in a ‘show’ type question. In addition, the 
candidate has not included the unit in the final answer. 

Response 2 2 The candidate has explicitly stated an appropriate relationship 
and substituted data correctly, stating the given final answer. 

Q6(a)(ii) 3  

Response 1 2 
The candidate has selected an appropriate relationship, 
substituted correctly but has not included the correct unit in the 
final answer. 

Response 2 2 

The candidate has selected an appropriate relationship, 
substituted correctly but has made an incorrect statement, √5·71 
× 1014  = 2·3891448·62,  and so the mark for the final answer is 
not awarded. 

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

Q6(b) 2  

Response 1 0 The candidate has not suggested an observed change. The 
mark for justification cannot be accessed. 

Response 2 0 The candidate’s suggested observed change is incorrect. Again, 
the mark for justification cannot be accessed. 

Response 3 1 
The candidate’s suggested observed change is acceptable, but 
their justification does not imply an increase in the rate of 
electrons hitting the screen. 

Response 4 1 
Again, the candidate’s suggested observed change is 
acceptable, but their justification does not imply an increase in 
the energy of the electrons hitting the screen. 

Q7(a) 1  

Response 1 0 In their response, the candidate confuses ‘protons’ with photons, 
also suggesting that protons are ejected from the plate. 

Response 2 0 The candidate does not include ‘the energy of photons’ in their 
response. 

Response 3 0 The candidate’s response suggests that electrons are ejected 
from the gold leaf, rather than from the plate of the electroscope. 

Response 4 0 The candidate’s response suggests that the gold leaf is made to 
deflect by the ultraviolet light.  
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Question 

/Response 
 

Mark Commentary 

Q7(b)(i) 1  

Response 1 0 The candidate’s response would have been acceptable if the 
correct energy had been quoted (6·94 × 10-19 J). 

Response 2 0 The candidate’s statement is incorrect. 

Response 3 0 The candidate’s statement defines work function, but does not 
answer the question. 

Q7(b)(ii) 2  

Response 1 1 The candidate’s statement is correct, but their justification is not 
sufficient for the second mark to be awarded. 

Response 2 1 
The candidate’s statement is correct, but their justification is not 
sufficient for the second mark to be awarded. Justification has to 
be in terms of photon energy. 

Response 3 2 The candidate’s statement is correct and their justification is 
acceptable. 

Q7(c) 2  

Response 1 1 The candidate has shown a lower threshold frequency, but the 
gradient of their line is not the same as the given line. 

Response 2 2 The candidate has shown a lower threshold frequency, and the 
gradient of their line is acceptable as the same as the given line. 

Response 3 2 
The candidate has shown a lower threshold frequency. Although 
not drawn using a ruler the line is acceptable and shows the 
same gradient as the given line. 

Q7(d) 1  
Response 1 1 The candidate’s explanation is acceptable. 

Response 2 1 
The candidate’s explanation is acceptable, being sufficiently 
close to the alternative acceptable explanation on the right hand 
side of the marking instructions. 

Response 3 0 The candidate’s explanation is not acceptable. 
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