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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

2010

3 (a) Find x andy such that
3 4)(x) (20
5 6)ly) \32)
(b) Let z, =s+8i and z, =t+8i, where seR, teR, and i* =-1.

(i) Given that |z|=10, find the possible values of s.

(if) Given that arg(z,) = 3% find the value of t.

(c) (i) Use De Moivre’s theorem to find, in polar form, the five roots of the equation
2’ =1.

(i) Choose one of the roots w, where w=1. Prove w? +w? that is real.

SOLUTION
3(a)
3 4)\(x 20
s oHE)
3x+4y=20 3x+4y=20...(1) 15x+20y =100...(1)(x5)
5Xx+6y =32 5x+6y =32....(2) — —15x-18y =-96....(2)(x - 3)
2y =4=y=2
Substitute this value of y into Eqgn. (1):
3x+4(2)=20
3x+8=20
3x=13
Xx=4
3 (b) (i) 3 (b) (ii)
7| =r =x* +y? =JRe?+ Im? arg(zz):s%:arg(t+8i):37ﬂ taneleﬂe
|2|=10=|s+8i|=10 .'.tan(s—ﬂj=§
Js?+8% =10 v )
57 +64 =100 _1:%
s°=36 t—_8

s? = /36 = 46
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3(c) (i)
STEPS
1. Write the complex number in general polar form.
2. Apply De Moivre’s Theorem.
3. List all roots (start at n = 0) changing nice angles
to Cartesian form.
Step 1.
7> =1=1+0i

sLz=Q1+ Oi)% = (cos2nz +isin 2n7z)%
STEP 2.

z=(cosinr +isin&nrm) | (cos® £isin@)" = cosnd +isinnd

SteP 3.

n=0:z =(cosO+isin0) =1
n=1:z, =(cosZz +isinZr)
N=2:z,=(cos¢m+isin{r)
n=3:z,=(cosér +isingr)
nN=4:z;=(cosdr+isinir)

3 (c) (i)
o =(Cosém+isinm)

o’ +o°=(cos¢r+isin2r)’+(cosér +isin2r)®

=(cosgm +isingx)+(cosem +isinr) | (cos@ +isin6)" =cosnd +isinng |

=(cos®m +isin¥m) | (cos A@isin A)(cosB ®isin B) = cos(A+ B) +isin(A+ B)

=(cos2r +isin 2rx)
=1




