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Question Expected response 
Max 
mark 

Additional guidance 

3. (a)  2 2 2v u as= +  (1) 
( ) ( )2 20 2 9·8 1·27v = +  −  −  (1) 

 -15 0  m sv =   (1) 

3 Accept: 5, 4·99, 4·989 
a and s must have the same sign, 
otherwise max 1 mark.  
 
For alternative methods: 
1 mark for all relationships 
1 mark for all substitutions 
1 mark for final answer 
eg 

( )

2

2

2 2 2

1

1 59 10 9 8 1 27
1
2

11 59 10 9 8 1 27 1 59 10
2

5 0 ms

p

p
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E mgh

E

E mv

v

v

−

− −

−

=

=      

=

      =    

= 

 

 (b) 
 

Ft mv mu= −  (1) 
( ) ( )2 20 14 1 59 10 1 59 10 5 0v− − =    −   −   

 (1) 
 -13·8 m sv =  (1) 

3 Or consistent with (a) 
Accept: 4, 3·81, 3·805 
Ft and u must have opposite signs 
otherwise max 1 mark.  
 
Accept:  
Δp=mv-mu  
p mv=  

 
Do not accept p=mv-mu 

 (c)  Kinetic energy is greater before (the 
collision) than after. 
 
OR 
 
Kinetic energy is lost (during the 
collision)  

1 Do not accept Ek before not equal to 
Ek after. 
 
 
Do not accept Ek is not conserved. 

 (d) 
 

(Softer material would) increase the  
time of contact  (1) 
and decrease the (maximum/ 
average) force (1) 

2 Independent marks 

 
  



Q3(a) Maximum mark: 3  
 Response A Marks 
   

 

 
 
 
Response B 

 

   

 

 
 
 
Response C 
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Q3(b) Maximum mark: 3  
 Response A Marks 
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Q3(c) Maximum mark: 1  
 Response A Marks 
 

 

 

 
 Response B  
 

 

 

 

 Response C  
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Q3(d) Maximum mark: 2  
 Response A Marks 
 

 

 

 

 
 
 
Response B 
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Question Candidate 
response 

Max 
mark 

Mark 
awarded 

Commentary 
 

B 4 3 The candidate has selected an appropriate 
relationship and has correctly substituted 
values in both uses of the relationship. The 
candidate’s final answer, however, is not 
acceptable, due to rounding at the 
intermediate stage. 
The mark for the final answer is not 
awarded. 

     
2(b)(i) 

 
 

A 3 2 The candidate has selected an appropriate 
relationship, and correctly substituted 
values. The candidate’s final answer, 
however, is not acceptable, due to rounding 
at the intermediate stage. 
The mark for the final answer is not 
awarded. 

B 3 1 The candidate has selected an appropriate 
relationship but has substituted values into 
the incorrect version of the selected 

relationship (presumably o s
s

vf f
v v
 

=  + 

rather than o s
s

vf f
v v
 

=  − 
). 

     
2(b)(ii) 

 
 

A 2 1 The candidate has made a correct 
statement. The language of the justification, 
while not incorrect, is not sufficiently precise 
for the second mark to be awarded. 

B 2 1 Again, this candidate has made a correct 
statement. The language of the justification, 
while not incorrect, is not sufficiently precise 
for the second mark to be awarded. 

     
3(a) 

 
 

A 3 1 The candidate has selected an appropriate 
relationship but has incorrectly substituted 
values ( a  and smust have the same sign). 

B 3 2 The candidate has selected an appropriate 
relationship, correctly substituted values ( a  
and s have the same sign) but has not 
given an acceptable final answer (the unit 
should be m s-1 rather than m s-2). 

C 3 3 The candidate has selected an appropriate 
relationship, correctly substituted values ( a  
and s have the same sign) and has given 
the correct final answer. 

     
3(b) 

 
 

A 3 1 The candidate has selected an appropriate 
relationship but has incorrectly substituted 
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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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