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Question Expected response 
Max 
mark 

Additional guidance 

5. (a) 
 

mmF G
r

= 1 2
2  (1) 

30 30
39 11

2

3·18 10 2·27 10
1·59 10 6·67 10

r
−   

  =

 (1) 
55·50  m10r =    (1) 

3 Accept: 5·5, 5·503, 5·5029  

 (b) (i) Waves meet 
180º/completely/totally/exactly out 
of phase  

OR  

Crest meets trough 

OR  

Path difference = m λ + 
 

1
2

  

1 Can be shown by appropriate 
diagram 

  (ii) 18
21

3

4 0 10
10

4 0 10

−
−  

=   
  (1) 

 
 
 
(change in length is) 21 orders of 
magnitude smaller  (1) 
 

2 
Accept 

18
21

3

10
10

10

−
− 

= 
 

 

 
OR  
 
(-18-3) = -21 (1) 
 
Accept  
21 smaller on its own  (2) 
 
Do not accept  
21 times smaller on its own (0) 
 
 

Accept 21
3

18

10
10

10−

 
=  

 

 
OR  
 
3-(-18) = 21 (1) 
 
Accept: the length of the arm is 21 
orders of magnitude greater than the 
change in length.                        (1) 

 
  



Q5(a) Maximum mark: 3  
 Response A Marks 
 

 

 

 

 
 
 
Response B 
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Higher Physics Question Paper 2021 Candidate responses

 SQA | www.understandingstandards.org.uk 11 of 37



Q5(b)(i) Maximum mark: 1  
 Response A Marks 
 

 

 

 

 
 
 
Response B 

 

 

 

 

 

 
 
 
Response C 
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Question Candidate 
response 

Max 
mark 

Mark 
awarded 

Commentary 
 

values (Ft and u  must have opposite 
signs). 

     
3(c) A 1 0 The candidate’s explanation is not 

sufficiently precise. Kinetic energy should 
be specified. 

B 1 0 The candidate’s explanation is not 
sufficiently precise. ‘Goes down’ and ‘goes 
up’ are not acceptable alternatives to 
‘decreases’ and ‘increases’. 

C 1 1 The candidate’s explanation is acceptable. 

     
3(d) 

 
 

A  2 0 ‘↑ ’ and ‘↓ ’ are not acceptable alternatives 
to ‘increases’ and ‘decreases’. 

B 2 1 The candidate has not specified an 
increase in time of contact but has 
specified a decrease in force.  

     
5(a) 

 
 

A 3 1 The candidate has selected an appropriate 
relationship but has not correctly substituted 
values ( . 116 67 10G = × rather than 

. 116 67 10G −= × ). Following an incorrect 
substitution, a correct substitution cannot be 
implied by an acceptable final answer. 

B 3 2 The candidate has selected an appropriate 
relationship and correctly substituted 
values. They have, however, incorrectly 
rounded the calculated value on the 
nominator of the vulgar fraction at an 
intermediate stage (4.814 is incorrectly 
rounded from 4.8148 …). 
Despite a correct final answer, this is 
treated as an arithmetic error and the mark 
for the final answer is not awarded. 

C 3 3 The candidate has selected an appropriate 
relationship and correctly substituted 
values. They have rounded the value on the 
nominator of the vulgar fraction at an 
intermediate stage (4.81) but have given 
the correct final answer. 
Rounding at an intermediate stage is not 
good practice but is only penalised if the 
rounding is incorrect or if correct 
intermediate rounding results in an 
unacceptable final answer. 

     
5(b)(i) 

 
 

A 1 1 The candidate has given an acceptable 
alternative explanation. 

B 1 0 The candidate’s explanation is incorrect. 
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Question Candidate 
response 

Max 
mark 

Mark 
awarded 

Commentary 
 

C 1 0 The candidate’s explanation is not 
sufficiently precise.  

     
6(a)(i) 

 
 

A 3 1 The candidate has implied the selection of 
an appropriate relationship ( E hf∆ = ). 
However, as the candidate has not shown 
all substituted values (no value for h) and 
given an incorrect final answer, correct 
substitution into E hf∆ =  cannot be implied 
by the incorrect final answer. 

B 3 3 The candidate has selected an appropriate 
relationship, correctly substituted values (it 
is assumed that the two negative signs 
applied to 5.45 × 10-19 have been 
‘cancelled’) and given an acceptable final 
answer. 

     
6(b) 

 
 

A 3 2 The candidate has selected an appropriate 
relationship and has correctly substituted 
values. The final answer, however, is 
incorrect (0.01503 rather than 0.01500). 

     
6(c) A 2 1 The candidate has implied, but not 

specifically used the term ‘Expanding 
Universe’ and so is awarded the first mark 
referenced in the marking instructions but 
not the second. 

B 2 1 Again, this candidate has implied, but not 
specifically used the term ‘Expanding 
Universe’ and so is awarded the first mark 
referenced in the marking instructions but 
not the second. 

C 2 0 The candidate has not sufficiently explained 
that redshift implies galaxies moving away 
from each other.  

     
7(a)(i) 

 
 

A 1 0 The candidate’s explanation is insufficient 
for the mark to be awarded. The statement 
‘in a straight line’ is not an acceptable 
alternative for ‘in the same direction’. 

B 1 1 The use of ‘repelled’ in the candidate’s 
explanation implies that, without an 
alternating supply voltage, the force on the 
hydrogen ion would not be in the same 
direction. 

     
7(a)(ii) 

 
 

A 1 1 The candidate’s suggestion is an 
acceptable alternative to ‘they travel further 
in the same time’. 

B 1 0 The candidate’s suggestion is incorrect. 
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