
3 (a) Let u i
i

=
+
+

1 3
3

 where i2 1= − .

3 (c) (i) Write ( )x y
x
y

−
−
⎛

⎝
⎜

⎞

⎠
⎟
⎛

⎝
⎜

⎞

⎠
⎟

2 3
4 5

 in the form ax bxy cy2 2+ +  where a b c, , .∈Z

3 (b) (i) Write the simultaneous equations
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(i) Express u is the form a + ib where a b, .∈R

(ii) Evaluate u .
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 where A is a 2 2×  matrix.

(ii) Then, find A−1  and use it to solve the equations for x and y.

(ii) Show that z2 16−  is a factor of z i z z i3 21 16 16 1+ + − − +( ) ( )  and hence, find the

three roots of z i z z i3 21 16 16 1 0+ + − − + =( ) ( ) .
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3 (b) (i)
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3 (b) (ii)
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⇒ =x 1 and y = 3.

3 (c) (i)
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3 (c) (ii)
To show that z2 16−  is a factor of z i z z i3 21 16 16 1+ + − − +( ) ( ),  divide it in.

z i z z i3 21 16 16 1+ + − − +( ) ( )z2 16−

z i+ +( )1

0

± +16 1( )i
− +16 1( )i

∓( )1 2+ i z
( )1 2+ i z

±16z∓z3

As the remainder is zero, z2 16−  is a factor.
z i z z i z z i z z z i3 2 21 16 16 1 16 1 4 4 1+ + − − + = − + + = + − + +( ) ( ) ( )( ( )) ( )( )( ( ))) = 0
⇒ = − − +z i4 4 1, , ( )
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