
LESSON NO. 4: DIVISION

COMPLEX NUMBERS (Q 4, PAPER 1)
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4 (c) Let u = 3 + 2i.

(i) Find the value of u u2 2+ ,  where u  is the complex conjugate of u.

(ii) Investigate whether 13
u u= .

2004
4 (b) (i) Let w i= −1 2 .

Plot w and w  on an Argand diagram, where w  is the complex conjugate of w.

SOLUTION

4 (c) (i)
.......   1z a bi z a bi= + ⇒ = −Working out the conjugate:

u i u i= + ⇒ = −3 2 3 2
∴ + = + + −u u i i2 2 2 23 2 3 2( ) ( )

= + + + − +9 12 4 9 12 42 2i i i i   [Use the fact that i2 1= − . ]
= − + − =9 4 9 4 10

4 (c) (ii)
DIVISION: Multiply above and below by the conjugate of the bottom.
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 [Multiply above and below of the conjugate of the bottom.]
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i i  [Divide the 13 into each term above.]

= − =3 2i u

SOLUTION

1

Re

Im

1 + 2i

1 - 2i

2

-2

.......   1z a bi z a bi= + ⇒ = −

Working out the conjugate:

w i w i= − ⇒ = +1 2 1 2
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4 (b) Let z = 5 + 4i.

(i) Plot z and z  on an Argand diagram, where z  is the complex conjugate of z.

(ii) Calculate zz .

(iii) Express 
z
z  in the form u + vi where u v, .∈R

SOLUTION

4

5

Re

Im

5 + 4i

5 - 4i-4

4 (b) (i)

z i z i= + ⇒ = −5 4 5 4

.......   1z a bi z a bi= + ⇒ = −

Working out the conjugate:

4 (b) (ii)

zz i i
i i i

= + −

= − + −
= +
=

( )( )5 4 5 4
25 20 20 16
25 16
41

2

[Multiply out the brackets.]
[Tidy up using the fact that i2 1= − . ]

4 (b) (iii)
DIVISION: Multiply above and below by the conjugate of the bottom.
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[Multiply above and below by the conjugate of the bottom.]

[Tidy up using the fact that i2 1= − . ]
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