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3 (a) If A:(5 4) and Bz(3 N J find the matrix C such that C = A(A-B).

(b) Let P(z) =z>—(10+i)z*+(29+10i)z —29i, where i? = —1.

(i) Determine the real numbers a and b if
P(z) = (z—-i)(z* +az +Db).

(if) Plot on an argand diagram the solution set of P (z) = 0.

© () Letw =-1+Liand o, = (o)
Verify that

X2+ Xy +y? =(X—ay)(X—o,Y), where X,y eR.

(if) Express 2(1—i\/§) in the form r(cos@ +ising).
Using De Moivre’s theorem find the values for
[20-i3)]
and write your answers in the form p+qi, p,qeR.

SoLuUTION
3(a)
C=A(A-B)

we-fa (s e 7
=of5 A6 &

10 12
.C=
(18 2oj

3 (b) (i)

2° —(10+i)z° +(29+10i)z - 29i = (z—i)(z* +az +b)

= 7°—(10+i)z° +(29+10i)z — 29i = z° + az® + bz —iz* —aiz —ib
= 7°—(10+i)z° +(29+10i)z - 29i = 2° + (a—i)z* + (b —ai)z—ib
~.—(10+i)=a-i=>-10-i=a-i=>a=-10

=291 =-ib=>b=29




3 (b) (ii)
P(2) =2 -(10+1)z*+(29+10i)2—29i =0
= P(z)=(z-i)(z* =102 +29) =0

- b b? —4ac
Solve the quadratic z2 -10z+29=0. X= o |
a=1 —_ —~(~10) % /(~10)* — 4(1)(29)
b=—10 . B 2(1)
©=29 | _  _10+100-116 _10+V-16
2 2
_,_loxdi ‘
2 Im |
5. 2=5+2] 2 1 +2
Solutions of P(z) =0: z=i, 5% 2i 190+ )
eL
—
2 1-2i
3(c) (i)
W, = (W)° = (-3+20)° = (-3)° +2-HEED) +(F1)’
—w,=1-2j_2
W, =47

(X=wy)(X—=w,Y)

= (x— (-3 +Li)y)x- (-1-Zi)y)
=(x+1y—Liy)(x+1y+Liy)

= dxy+ By +ixy+1yP+ Lig? - Ligy - Bigh iy’
=X +3xy+3xy+y° + 3y

= X2+ Xy +Yy?

3 (©) (ii)

STEPS

1. Find r =|z|=vRe’+Im? first.

2. Draw a free-hand picture to see what quadrant 0 is in.
3. Find @ from |tan 6| =|.2| and by looking at the picture.

4. Write z =r(cosO +isin0).




1 r=y(2?+(-243)? =\4+12 =16 = 4 A1m

2. Draw a picture. e Re
_ < 2
3. |tan6|= ZTﬁ —3=6=60°
21
T bm 243 ‘

Angle is in fourth quadrant = 0 =300° = 300° x TR
4. :.z=4(cos3£ +isin%)

To find roots, write z in general polar form.

z = 4{cos(2£ +2nm) +isin(E + 2nr)}
Sr+6nz ) .. (S5zm+6nm
= z=4<c0s — +isin —

STEPS

1. Write the complex number in general polar form.

2. Apply De Moivre’s Theorem.

3. Listall roots (start at n = 0) changing nice angles
to Cartesian form.

3.n=0:2° ZS{COS(mj+iSin(Wj} =8{cos(5—ﬂj+isin(5—”
2 2 2 2

=8{cosZ+isinZ}
=8(0+i)=0+8i

n=1:2° = 8{cos(wj+ isin (wj} = 8{cos(£j+ isin (1—}
2 2 2 2

=8 {cos & +isin3
=8(0—i)=0-8i
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