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CompLEx Numsers (Q 4, PAPER 1)

1996

4 (a) Let z=1-4i, where j* =-1.
Plot z and 2 + z on an Argand diagram.

(b) Let w=(1-3i)(2+1i).
Express w in the form p+qi, p, qeR.
\erify that

W+ W] =|w-—w,

where W is the complex conjugate of w.
For what value of a is

W
- = an
2i

where a e R?

(c) Let z=2-i be one root of the equation z°+ pz+q=0, p, qeR.
Find the value of p and the value of g.

SoLUTION
4(a) 3 Re:
z=1-4i
24+72=2+1-4i=3-4i
4 '
1-4i  3-4i
Im
4 (b) v

w=(1-3i)(2+i) [Multiply out the brackets.]

=2+i-6i—3i* [Tidy up using the fact that i* = —1.]
=2+i-6i+3 [Add the real parts and the imaginary parts.]
=5-5i

Working out the conjugate: | z=a+bi=Z=a-bi |....... o

Finding the modulus: | z=a+hi=|z|]=va®+b® |....... 9

w=5-5i=wW=5+5i

LHS LHS

|w+w| |w—w|
=|5—5i+5+5i| =|5—5i—5—5i|
= [10-+0il ~ |o-10i|

=102 + 02 = /0% + (~10)? =/0+100

=100 =10 =100 =10
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the imaginary parts.

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

W
— =aw
2i
- 5+_5| _ a(5-5i)

21
= (5+.5l) Xl =b5a—5ai

21 i

- ';ZI =5a—5ai [Tidy up using the fact that i’ = -1.]

51-5

== = 5a—5ai [Multiply both sides by —2.]

= 5i—5=-2(5a—5ai)
-5+5i =-10a+10ai

Equate the real parts: -5=-10a=a==-=13

4(c)

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

If 2—i isaroot of z* + pz+q=0, then 2 + i is also a root.
Substitute one of the roots into the quadratic.

(2-i)*+p(2-i)+q=0

= (2-i)(2-i)+p(2-i)+q=0
=4-2i-2i+i*+2p-pi+q=0
=4-4i-1+2p-pi+q=0

= (3+2p+q)+(-p—4)i=0+0i [Gather up the real parts and the imaginary parts.]

Equate the imaginary parts: —p—-4=0= p=—4
Equate the real parts: 3+2p+q=0=3+2(-4)+q=0=3-8+q9=0

=-5+0=0=0q=5




