
3 (a) Given that A =
−

⎛

⎝
⎜

⎞

⎠
⎟

1 0
0 1

,  show that A A3 1= − .

3 (c) (i) z i= +cos sin .θ θ  Use De Moivre’s theorem to show that z
z

nn
n+ =

1 2cos ,θ  for

n∈N.

3 (b) Solve the quadratic equation 2 6 2 3 6 02iz i z i+ + + − =( ) ( ) ,  where i2 1= − .
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(ii) Expand z
z

+⎛
⎝
⎜

⎞
⎠
⎟

1 4

 and hence express cos4θ  in terms of cos 4θ  and cos .2θ

SOLUTION

3 (a)
A is a diagonal matrix. Therefore, the following property holds:
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The inverse of matrix A is given by:

A A=
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3 (b)
Solve 2 6 2 3 6 02iz i z i+ + + − =( ) ( )
a i
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3 (c) (i)

z
z

z z i in
n

n n n n+ = + = + + +− −1 (cos sin ) (cos sin )θ θ θ θ

= + + − + − = + + −(cos sin ) (cos( ) sin( )) cos sin cos sn i n n i n n i n n iθ θ θ θ θ θ θ iin nθ
= 2cos nθ

3 (c) (ii)
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Using the result in part (i):
⇒ = + +( cos ) ( cos ) ( cos )2 2 4 4 2 2 64θ θ θ

⇒ = + +16 2 4 8 2 64cos cos cosθ θ θ

⇒ = + +cos (cos cos )4 1
8 4 4 2 3θ θ θ
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