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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2007

Njw B[~

J. Find A*-2A

w N

3 (a) Let A:[

(b) Let z=-1+i, where i* =—1.
(i) Use De Moivre’s theorem to evaluate z° and z°.

ii) Show that z° + z°= 12z.
(i)

(c) (i) Find the two complex numbers a + bi for which (a+bi)*> =15+ 8i.

(i) Solve the equation iz +(2—3i)z + (-5+5i) = 0.

SoLuTION

3(a)
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3 (b) POLAR FORM: | z =r(cosO +isinf) | ,,,,,,, e

CHANGING FROM CARTESIAN TO PoLAR

STEPS

1. Find r =|z|=vRe’+Im* first.

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

4. Write z =r(cos@ +isin®). For general polar form add 2nz to 6.

Firstly, write —1+i in polar form.

1 r=J1+1=+2
2. Diagram

3. tan6 =|4|=1= 6 =45 in the first quadrant.

.6 =135° = 3 in the second quadrant.

z =~/2(cos &= +isin &)

>
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3 (b) (i)
- 5 L. 5 5 L. STEPS
2> =27 (cos ¥ +isin &)° = 27 (cos 5= +isin £5F) 1. Write complex number
s g ] in polar form.
—22(1 _ 1 —A_ .
=2 (ﬁ 2 i) =4-4i 2. Apply De Moivre’s
o 2 i ang ol i Theorem.
z° =2 (cos<F +isin )" = 22 (cos 4= +isin £%) 3. Change to Cartesian.

=2}(-1 +1i)=16-16i

| (cosO isin@)" = cosnd £isinnd |

3 (b) (ii)
2°+2°=4-4i+16-16i =12-12i
=12(1-i)=12z
3 (C) (') SQuUARE RooTs
1' 15+8| :C+id STEPS
2.15+8i=(c’-d?)+i2cd L. Put Va+ib =c+id.
3. (c*-d¥) =15 andcd = 4 2. Square: a+ib=(c’-d?)+i2cd.
4dc=4d=10rc=-4d=-1 3. Equate the real and imaginary parts.
’ ) 1 4. Solve simultaneously by guessing.
5. Ans: £(4+1)
5. There are two answers (£).

3 (c) (i)

a=i —b+b%—

| it | @
b=(2-3i) 2a
c=(-5+5i)

L —(2-3i) £ +/(2—3i) — 4i(-5+5i) | —2+3i /412 +9i® + 20i — 20i?
2i B 2i

_ —243i+/15+8i _ —2+3i+(4+i)
- 2i - 2i

_ 2+3i+4+1 243i-4-i 2+41 6+21 1+2i -3+i
2 2 o2 2 0
=2-1,1+3i

[Using result from 3 (c) (i)]




