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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2006

3 (a) Given that z=2+i, where i’ =1, find the real number d such that z +% is real.

3 (b) (i) Use matrix methods to solve the simultaneous equations
4x-2y =5
8x+3y=-4

(if) Find the two values of k which satisfy the matrix equation

a w3 1))

3 (c) (i) Express —8—84/3i in the form r(cosf +isin o).

(ii) Hence find (~-8—8+/3i)®

(iii) Find the four complex number z such that z* = —8-84/3i. Give your answers in
the form a+ bi, with a and b fully evaluated.

SOLUTION
3(a)
z+9:2+i+i_
yA 2+1
:2+i+L_><@:2+i+M:2+ﬁ+i—ﬂ
2+1) (2-1)

As this number is real :{1_%) :0:1:%:>d =5

3 (b) (i)

Simultaneous equations in 2 or more unknowns can be written as a single matrix equation:

AX =B= A'AX =A"'B
The simultaneous equations can be written in matrix form as follows:

B MR W e
=(J) 3l )= ()

ANSWER: X=1%, y=-2
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3 (b)

0 A e T E e e
0 e ol -

—=3-2k+k?®’+4k =11=k*+2k-8=0
— (k+4)(k-2)=0=k =—4, 2

3(c) (i)

Im

STEPS
-8 '? 0 Re

1. Find r =|z] =VRe’+Im* first. f >
2. Draw a free-hand picture to see what quadrant 0 is in. 44
3. Find @ from |tan6|=| 1| and by looking at the picture. L
4. Write z =r(cosé +ising). VA _8J3

1. r=y(-8)*+(-8v3)? = \/64+3x64 =16
2

Draw picture.

3. |tan]= if‘=\/§:»9=60°
Angle is in third quadrant = 6 = 240° = 240° x d —— £/
180 3
4. z7=16(cos*¢+isin4)
3 (c) (ii)
Use De Moivre’s Theorem: [ (cos6 +ising)" =cosnd +isinnd | ...... e

2° = (-8—84/3)* =[16(cos “Z +isin 42)T’
=16°%(cos 4z +isin 47) = 4096(1+ 0i) = 4096

3 (c) (iii)

To find roots, write z in general polar form.

z:16{cos(%”+2n7r)+isin(%”+2n7r)}=16{cos 47”6”” +isin(—4” 26%)}

1 1 A +6nmc ) . . 47r+6n7r 47t+6n7r . . (4r+6nrx
z* =16*<cos| ———— |+1 +1sIn| —
3 2 12
1 { [27r+3n7rJ .. 27r+3n7rj}
= 7% =2<C0S T +1s
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| n:0:>21:2{cos(%]+isin(%j} 2{c0s60° +isin60°} = 2£%+£IJ—1+\/—I
57\ .. (5% o i s o
B n=1=1z,=2:cC0s = +isin & =2{c0s150° +isin150°}
=2{—co0s30° +isin30°} = 2(—£+1|]=—\/_+|
A A o o
B n=2=> zgzz{cos( E ]+|sm( B ]} 2{c0s 240° +1isin 240°}
=2{—c0s60° —isin60°}= 2(—%—£|J:—1—\/§i

B n-3-7,- 2{005(%)+isin [%)} — 2{c0s330° +iin 330°}

=2{cos30° —isin30°} = 2(£—%|]—\/§—i

Answers: 1+J§i, —J§+i, —1—J§i, J3-




