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CompLEx Numsers (Q 4, PAPER 1)

1997

4 (a) Simplify
3(1+5i)+i(3-2i)

and express your answer in the form p + gi, where p, geR and i* = 1.

(b) (i) For what values of a is
|a+8i|=10 where ae R?

(it) If w = 4i, verify that
W’ —wW? +16w—16 =0.

(c) Letz=1+iandlet Z be the complex conjugate of z.

Express é inthe form x+vyi, X, yeR.
Z

z

Hence solve k(
Z

)+tz =-3-4i

for real k and t.

SoLUTION
4 (a)

3(1+5i)+i(3—2i) [Multiply out the brackets.]
=3+15i+3i-2i* [Tidy up using the fact that i =—1.]

=3+18i+2 [Add the real numbers together and the imaginary numbers together.]
=5+18i

4 (b) (i)
For all equations you can equate (set equal) the real parts and
the imaginary parts.
Finding the modulus:
z=a+bi=|z|=va’+b* |...... e
|a +8i | =10
—+/a?+8%2 =10 [Square both sides.]
= a’+64=100

— a’=100-64=36
— a=1436 =146
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4 (b) (ii)
W —wW2 +16Ww—16 Powers of i
— (4i)° — (4i)? +16(4i) - 16 i=-1=i

. . . i?=-1
= 64i® —16i% +64i —16 !3

i’ =i
=—64i+16+64i-16 s _q
=0
4 (c)
Working out the conjugate: | z=a+bi=zZ=a-bi |....... o

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

2=1+i=>7=1-i

z. F [Multiply above and below by the conjugate of the bottom.]
7 1_

(1+ ') a+0 [Multiply out the brackets.]

(1—|) @+1i)

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

1+i—i—i°

1+2i-1 2i

1+1 2

For all equations you can equate (set equal) the real parts and
the imaginary parts.

k[éjﬂz =-3-4i
4

= k@ +t(L+1)=-3-4i
=S k+t+ti=-3-4i
= (k +t) +ti=-3—4i [Gather up the real parts and the imaginary parts.]

Equate the imaginary parts: t=-4
Equate the real parts: k +t=-3=>k-4=-3=k=1




