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OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of 
qualifications to meet the needs of pupils of all ages and abilities.  OCR qualifications include 
AS/A Levels, Diplomas, GCSEs, OCR Nationals, Functional Skills, Key Skills, Entry 
Level qualifications, NVQs and vocational qualifications in areas such as IT, business, 
languages, teaching/training, administration and secretarial skills. 

It is also responsible for developing new specifications to meet national requirements and the 
needs of students and teachers.  OCR is a not-for-profit organisation; any surplus made is 
invested back into the establishment to help towards the development of qualifications and 
support which keep pace with the changing needs of today’s society. 

This mark scheme is published as an aid to teachers and students, to indicate the requirements 
of the examination. It shows the basis on which marks were awarded by Examiners. It does not 
indicate the details of the discussions which took place at an Examiners’ meeting before marking 
commenced. 

All Examiners are instructed that alternative correct answers and unexpected approaches in 
candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills 
demonstrated. 

Mark schemes should be read in conjunction with the published question papers and the Report 
on the Examination. 

OCR will not enter into any discussion or correspondence in connection with this mark scheme. 
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1(i) 
       

    
M1  Impulse = change in momentum 

 

   
A1  Accept sign errors in   

 

          

    
M1  Form DE 

 

    
E1  Complete argument (including signs) 

 

       
4

(ii) 
  

M1 
   

  So    
A1 

   

          

    
M1  Integrate 

 

     A1 
   

     M1  Use condition 
 

    
A1 

   

 
Fuel burnt when    M1 

   

    
A1 

   

       
8

1 
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2(i) 
  

M1  N2L 
 

   
A1 

   

    
M1  Separate and integrate 

 

     A1 
   

    
M1  Use condition 

 

    
M1  Rearrange 

 

    
E1 

   

       
7

(ii) 
        

    
M1  Integrate 

 

    
M1  Use condition 

 

 
  

A1 
   

       
3

(iii)  The speed decreases, tending to zero  B1 
   

  The displacement tends to    
B1  Cv (10/k) 

 

       
2

2 
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3(i) 
  

M1  GPE term 
 

   
M1  EPE term 

 

   
A1 

   

    
M1  Differentiate 

 

   
A1 

   

    
E1 

   

       
6 

(ii) 
  

M1 
Solve     

(A) 
        

    
A1 

   

  and     
A1 

   

    
M1 

Second derivative (or other valid 

method)   

   
A1  Any correct form 

 

          

    
M1 

Substitute     

 
unstable  A1  Deduce unstable 

 

   
M1  Substitute other value 

 

3 
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M1  Consider second derivative 

 

 
 stable  A1  Complete argument 

 

       
10 

(B) 
  

M1  Consider solutions 
 

    only  A1 
   

    
M1  Consider second derivative 

 

 
 stable  A1  Complete argument 

 

       
4 

(C) 
 gives   only (from both factors) 

M1  Consider solutions 
 

   
A1 

   

          

          

    
M1  Valid method 

 

 
Hence stable  A1  Complete argument 

 

       
4 

4 
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4(i)  Mass of slice    M1 
   

  So   
M1 

   

    
A1 

   

  So    
M1 

   

    
A1  ft 

 

    
A1 

   

 
  

M1 
   

    
E1 

   

       
8

(ii) 
Mass of small cone         

  Mass of frustum   
B1 

   

     M1 
   

    
M1  Moment of inertia of small cone 

 

          

    
E1 

   

       
4

5 
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6 

(iii) 
  

M1 
   

   
A1 

   

    
M1 

   

   
A1 

   

 

 

 
   

4

(iv)  Centre of mass: 
     

    
M1 

   

   
A1 

   

  OG    
A1  Any distance which locates G 

 

 
i.e. G is   m from the small circular 

face       

       
3

(v)     M1 
Moment of impulse = ang. 

momentum   

     A1 
   

  Radius at G is   
B1 

   

    
M1 

Moment of impulse = ang. 

momentum   

    
A1 

   

       
5
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