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Section 2: Further trigonometric equations 
 

Solutions to Exercise level 2 
 

1.    

   

  

 

3cos 4sin cos( )

cos cos sin sin

R

R R

 









cos 3

sin 4

R

R
 

 

    

   

2 2 2

4
3

3 4 25 5

tan 53.1

R R
 

     3cos 4sin 5 cos( 53.1 ) 
 

The maximum value of the function is 5, and the minimum value is -5. 

 

 

2. (i)    

   

  

 

cos sin cos( )

cos cos sin sin

R

R R

 

  








cos 1

sin 1

R

R
 

  
 

    

   

2 2 21 1 2 2

tan 1 45

R R
 

       cos sin 2 cos( 45 )  
 

(ii)    

   

  

 

2 cos sin cos( )

cos cos sin sin

R

R R

 

  








cos 2

sin 1

R

R
 

  
 

    

   

2 2 2

1
2

2 1 5 5

tan 26.6

R R
 

       2 cos sin 5 cos( 26.6 )  
 

(iii)    

   

  

 

3 sin cos cos( )

cos cos sin sin

R

R R

 

  








cos 1

sin 3

R

R
 

  
 

    

   

22 23 1 4 2

tan 3 60

R R
 

       3 sin cos 2 cos( 60 ) 
 

 

Multiply through by sin² x 

2 2cos2 cos sinA A A   and 
2 2cos sin 1A A   
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3.    

   

  

 

5 sin 8 cos sin( )

sin cos cos sin

R

R R

 









cos 5

sin 8

R

R
 

 

    

   

2 2 2

8
5

5 8 89 89

tan 58.0

R R
 

     5 sin 8 cos 89 sin( 58.0 )  

 

 









 

  

  

    

  

5 sin 8 cos 6

89 sin( 58.0 ) 6

6
sin( 58.0 )

89

58.0 39.5   or  140.5

97.5   or  198.5

 

 

 

4. 

 

  

 

7 sin 24cos sin( )

sin cos cos sin

x x R x

R x R x

 









cos 7

sin 24

R

R
 

 

    

  

2 2 2

24
7

7 24 625 25

tan 1.29

R R
 

  7 sin 24cos 25 sin( 1.287)x x x  

Maximum value of function is 25. 

This occurs when    21.287 0.28x x  

Minimum value of function is -25. 

This occurs when    3
21.287 3.43x x  
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