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CompLEx NumseRs (Q 4, PAPER 1)

LessoN No. 4: DivisioN

2007
4 (c) Letu=3+2i.

(i) Find the value of u®+0? where T is the complex conjugate of u.

(ii) Investigate whether £ =1.
SoLuTION

4(c)(i
(© @) Working out the conjugate: | z=a+bi=7Z=a-bi |....... o

u=3+2i=0=3-2i

U407 =(3+2i)* +(3-2i)°

=9+12i+4i* +9-12i +4i* [Use the fact that i =-1.]
—9-4+9-4=10

4 (c) (i)

Division: Multiply above and below by the conjugate of the bottom.

13 13
u 3+2i
13 (3-2i)
(3+2i)  (3-2i)
 39-26i  39-26i 39-26i
9—6i + 6i — 4i° 9+4
=3-2i=0

[Multiply above and below of the conjugate of the bottom.]

[Divide the 13 into each term above.]

2004
4 (b) (1) Letw=1-2i.

SoLuTioN
Working out the conjugate: 4Im

Z—a+bi=>Z=a—bi |... o 2 +2i

wW=1-2i=>W=1+2i

Re

Plot w and W on an Argand diagram, where w is the complex conjugate of w.
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2002
4 (b) Letz=5+4i.
(i) Plotzand z onan Argand diagram, where 7 is the complex conjugate of z.

(if) Calculate zz.

z
(iii) Express = in the form u + vi where u, ve R.

SoLuTIoN Alm
4 (b) (i) Working out the conjugate:

z=a+bim>Z=a-bi |.. (1) 4 5+ 4i
7-54+4i =7 =5-4i N
5 >
-4 5.4
4 (b) (i)

27 = (5+4i)(5—4i) [Multiply out the brackets.]

— 25_20i + 20i —16i? [Tidy up using the fact that j*> = —1.]
=25+16

=41

4 (b) (iii)

Division: Multiply above and below by the conjugate of the bottom.

z
7 5-4i
= o) X ) [Multiply above and below by the conjugate of the bottom.]
(5-4i) (B+4)
_ 25+ 20i + 20i +16i*
- 41
_ 25+40i-16
A4
~ 9+40i
M
9 40.

41 41

[Tidy up using the fact that j? = —1.]




