
 
 

 
 
 
 
 
 

Question 
Number 

Scheme Marks   

1 A complete method to find acceleration by differentiating v or v² M1 
Method 1 

3
2 2

1

2

1

2

8 4

d
2 12

d

d
6

d

v x

v
v x

x

v
v x

x

 





 

Method 2 
1

3 12
2 2

1

2

d 1
8 4 12

d 2

d 1
12

d 2

v
x x

x

v
v x

x


 

   
 

 

 

Method 3 
1

3 12
2 2

1 1
3 1 32 2
2 2 2

d 1 d
8 4 12

d 2 d

d 1
8 4 12 8 4

d 2

v x
x x

t t

v
x x x

t





 
    

 

   
       

   

 
A1 
A1 

1 1

2 20.5 6 3F x x    DM1 
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(5 marks) 
Notes 

M1 

Complete method to find acceleration by differentiating in terms of x 

Must use correct form of acceleration (E.g. 
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 is M0 ) 

A1 Differentiation of their method with at most one numerical error (E.g. fraction or sign error) 

A1 
Correct acceleration i.e. correct derivative used or for example “acceleration =” 
Could be implied by correct value used in F = ma 

DM1 
Use of F = 0.5a to obtain an expression in terms of x (seen or implied). 
Dependent on first M1. 

A1 Cao 
 
 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


