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4 b We have  
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  Equating real and imaginary parts then gives 
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  Hence equating real and imaginary parts gives 

  

13
sin cosec cos6

2 2

13
sin cosec sin 6

2 2

P

Q

θ θ
θ

θ θ
θ

=

=
 

 

 c P iQ+ is real when 0Q = i.e. when 
13

sin 6 cosec sin 0
2 2

θ θ
θ =  

  cosec
2

θ
can never be zero so we either have sin 6 0θ = in which case 

π

6
=
k

θ for 1, 2, 3, 4, 5k =  

  or we have 
13

sin 0
2

θ
= in which case 

2 π

13
=
k

θ for 1, 2, 3, 4, 5, 6k =  

 

6 a We have 

  

1 cos cos 2 cos3 ... cos
1 2 3

sin sin 2 sin 3 ... sin
1 2 3

n n n n
C n

n

n n n n
S n

n

θ θ θ θ

θ θ θ θ

       
= + + + + +       

       

       
= + + + +       
       

 

   



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 3 

6 a So that 
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  Equating real and imaginary parts then gives 
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  Equating real and imaginary parts then gives 
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