
 
 

 
 

Question 
Number 

Scheme Marks   
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Equation of motion:  
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(9 marks) 

Notes 
(a) M1 Sets “F” = mg and x = R 

A1* 

Deduces given answer from correct working only with no errors seen. 
Do not allow recovery from an erroneous negative sign.  

Condone e.g. 
2

K
F mg

x
   followed by 

2

K
mg

R
  

Allow use of 
2

GMm
F

x
  with x = R and F = mg as part of correct working. 

(b) M1 Attempts equation of motion with acceleration in the form 
d

d

v
v

x
. Allow without minus sign. 

DM1 Separates the variables and attempts to integrate. Dependent on first M1. 
A1ft Correct integration but ft missing minus sign. Condone missing constant of integration. 

M1 
Substitutes x = 3R, v = V to form an equation for c. 
 
 

A1 Correct expression for c seen or implied or 3R and V correctly substituted 
M1 Substitute x = R and find expression for v or v². 
A1 cao 

 



 
 

Alt (b) M1 Attempts equation of motion with acceleration in the form 
d

d

v
v

x
. Allow without minus sign. 

DM1 Separates the variables and attempts to integrate. Dependent on first M1. 
A1ft Correct integration but ft missing minus sign. 

M1 

Definite integration with limits 3R and R, V and “v” 
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A1 Correct substitution of 3R and V seen or implied 
M1 Substitute x = R and find expression for v or v². 
A1 Cao 

 
Alt (b) M1 Forms work-energy equation. Allow without minus sign. 

DM1 
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Correct integration 
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M1 Definite integration with 3R and R correct way round 
A1 Correct substitution of 3R seen or implied and k.e. right way round 

M1 
Substitute x = R and find expression for v or v². 
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