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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2002

3 (a) Express -1+ J3i in the form r(cos +isin6), where i% = —1.
3 (b) (i) Giventhat z =2—-i/3, find the real number t such that z2 +tz is real.

(if) w is a complex number such that ww — 2iw =7 —4i, where { is the complex
conjugate of w.
Find two possible values of w. Express each in the form p+qi, where p, geR.

3 (c) The following three statements are true whenever x and y are real numbers:
e X+ty=y+X

° Xy =YX
e Ifxy=0theneitherx=0o0ry=0.

3 -1
Investigate whether the statements are also true when x is the matrix [ 5 2 j and

: (2 3
y is the matrix .

SoLUTION
3(a)

STEPS
1. Find r =|z|=vRe*+Im?* first.

. Draw a free-hand picture to see what quadrant 0 isin.

2
3. Find 6 from |tan6|=|12| and by looking at the picture.
4

. Write z =r(cos@ +isin@).

z=—1+8I=r=|z| = /(- 1? + (\3)2 =2

Draw a picture.

3. tan6= ‘ii =3 =6 =60° (First quadrant)

o 2
5 0=120" = ?n (Second quadrant)

>

-2 =2(cos & +isin 2£)
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3 () (i)

2=2-iV3= 22 +1z=(2-i/3)? +t(2-i/3)

= 4—4/3i +3i% + 2t —it</3 = (1+ 2t) — (4/3 + t/3)i

As this number is real = 43 +t/3=0=t=-4

3 (b) (ii)

Let w=p+qi and W= p—qi.

WW—2iw=7—-4i= (p+qi)(p—qi)—2i(p+qi)=7-4i

= p°+q°-2ip-2qi° =7—-4i= (p*+q° +2q)—2ip =7 4i
Equate the real and imaginary parts = (p°+q*+2g)=7 and -2p=—4= p=2
=(2°+9°+29=7=09°+29-3=0=(q+3)(g-1) =0
=0=-31

Answers: 2-3i, 2+i

3(c)
X+_3—1+23_520I 2 3\ (3 -1\ (5 2
YZl6 2)"6 o) (0 11) ™ Y™*=l6 o)Tls 2)7l0 11
SX+Yy=y+Xx (True)
3 -1\2 3 0 0 2 3)(3 -1 =12 4
e Xy= = and yx = =
-6 2){6 9 0 0 6 9)\-6 2 -36 12
- Xy # yX (False)

e Ifxy =0 then either x =0 or y = 0. This is false as it was already shown in the previous
part xy = 0 even though x =0 and y =0.




