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CompLEx Numsers (Q 4, PAPER 1)

1998
4 (a) Letw=2i, where i?=-1. Plot
(i) w?
(i) we

on an Argand diagram.

(b) (i) \erifythat 4—3j isaroot of
72 -82+25=0
and write down the other root.
(if) Investigate if
|2 +14i| = |10(1— i)|.

(c) Letu=2-i.
(i) Express u+< inthe form a+bi, a,beR.

(if) Hence, solve
k(u+1)+ti=18
for real k and real t.

SOLUTION
4 (a) (i) A - \ .
owers ot | = e
Wo = (2i)° =4i* =—4=—4+0i >
(1) i=v-1=i
4 (a) (i) i*=-1
P
W3:2.3: .3=_.: _ Qi " =-l
(21)° =8i 8i=0-38i g .
VVIm

4 (b) (i)

If a + bi is a root of a quadratic equation with all real
coefficients, then its conjugate, a—bi, is also a root.

To show that that 4—3i is a root of z* —8z+25=0 substitute it in for z and show that you
get zero.

(4-3i)*-8(4-3i)+25
=(4-3i)(4-3i)-8(4-3i)+ 25

=16-12i —12i +9i* =32+ 24i + 25
=16-12i-12i—9-32+24i+ 25

=0

Therefore, 4—3i is a root. The other root is 4 + 3i.
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4 (b) (i) Finding the modulus:
z:a+bi:>|z|:\/m ....... o
LHS RHS
[2+14i =22 +142 [Lo(L-i)| = L0—10i]
= /4+196 = /200 =10° +(-10)°
=/100x2 =10~/2 =+/100+100 = /200
= 1002 =102

Therefore, the statement is true.

4 (c) (i) Working out the conjugate: | z=a+bi= 7 =a—bi

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

u+1=2—i+i_
u 2—-1i
: 1 (2+1) . .
=2—-i+——x ~ [Multiply above and below by the conjugate of the bottom.]
2-1) (2+1)
=2—i +2—+i [Multiply out the brackets.]
4+2i-2i-i? '
—2—i+2—+i—2—i+2—Jri [Tidy up using the fact that i* = —1.]
4+1 5 DR SR b

=2—-i+£+%i [Divide the 5 on the bottom into each term above.]
=22 [Add the real parts and the imaginary parts.]

4 (c) (i)

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

k(u +%)+ti =18 [Write 18 as a complex number.]

= k(% —-2i)+ti=18+0i

= 2k —2ki+ti =18+0i

= 2k +(—£k +t)i =18+0i [Gather up the real parts and the imaginary parts.]
Equating the real parts: 2k =18 =k =18x3 =2

Equating the imaginary parts: —¢k+t=0=>-2(3)+t=0=-6+t=0=>1t=6




