
(a)   

B1: Draws 
12 2y x  on Figure 1 or Diagram 1 with an attempt at the correct gradient and the correct 

intercept. Look for a straight line with an intercept at 
1
2

  and a further point at 1

2

1 ,
2

1 
  
 

 Allow a tolerance of 

0.25 of a square in either direction on these two points. It must appear in quadrants 1, 2 and 3.  
B1:  There must be an allowable linear graph on Figure 1 or Diagram1 for this to be awarded      
        Explains that as there is only one intersection so there is just one root.  
        This requires a reason and a minimal conclusion.  

The question asks candidates to explain but as a bare minimum allow one ''intersection''  

Note: An allowable linear graph is one with intercept of 
1
2

  with one intersection with cos x  OR gradient of 

2  with one intersection with cos x   
(b) 

M1: Attempts to use the small angle approximation 
2

cos 1 2
xx   in the given equation.   

         The equation must be in a single variable but may be recovered later in the question.  
dM1: Proceeds to a 3TQ in a single variable and attempts to solve. See General Principles 

 The previous M must have been scored. Allow completion of square or formula or calculator. Do not 
allow attempts via factorisation unless their equation does factorise.  You may have to use your calculator 
to check if a calculator is used. 

A1:  Allow 2 5   or awrt 0.236.    

 Do not allow this where there is another root given and it is not obvious that 0.236 has been chosen. 
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For an allowable linear graph and explaining that there is only one 
intersection 

 

 

 

B1 

 

 

 

 

3.1a 

B1 2.4 

 (2)  

(b) 21 1cos 2 0 1 2 02 2 2
xx x x         M1 1.1b 

Solves their 2 4 1 0x x     dM1 1.1b 

Allow awrt 0.236 but accept 2 5     A1 1.1b 

                           (3)  

(5 marks) 

12 2y x 




