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(i)  Prove the trigonometric identity cos 3 = 4 cos3
  – 3 cos . 

(ii)  Hence find expressions for the exact values of the solutions to the equation  

 8x3 – 6x = 1. 
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(i) 

  LHS = cos 3   

 = cos (2 +  ) 

 = cos 2 cos  – sin 2  sin   

 = (2 cos2
  – 1)cos   – 2 sin   cos   sin   

 = 2 cos3
  – cos  – 2 cos   sin2

   

 = 2 cos3
  – cos  – 2 cos    (1 – cos2

  ) 

 = 2 cos3
  – cos  – 2 cos   + 2cos3

   

 = 4 cos3
  – 3 cos   

 = RHS 

 

 

(ii) From (i), cos 3 = 4 cos3
  – 3 cos  

                 2 cos 3 = 8 cos3
  – 6 cos  

    8 cos3
  – 6 cos   = 2 cos 3 

Let x = cos   

x3
  – 6x = 2 cos 3 = 1 

Hence, need to solve 2 cos 3 = 1: 

 2 cos 3 = 1 

   cos 3  = 
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Hence, unique solutions are x = cos 

9


, cos 

5

9


 and 

cos 

7
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
 (as others provide same solutions) 
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