1999

Question 3

Q3(a)lf A= @ 411] find A™.

(b) (i) Find a quadratic equation whose roots are 3+iand 3-i, where
i?=-1.

(i) Let P(z)=2z°—kz?+222-20, keR.
3+i isonerootof P(z)=0.

Find the value of k
Find the other two roots of the equation P(z)=0.

(c) (i) Solve for w
\/§|W|+iW =3+i.

Write your answer in the form u +iv where u,v eR.

(i) Use De Moivre’s theorem to find three roots of the equation

z°-1=0
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Solution

2 1
3@)IfA= find A™.
wwia-(2
At 1 (4 -1
8-5(-5 2

14 -1
“3-5 2
(b) (i) Find a quadratic equation whose roots are 3+iand 3-i, where
i?=-1.
(i) Let P(z)=2z>-kz*+222-20, keR.
3+i isonerootof P(z)=0.

Find the value of k
Find the other two roots of the equation P(z)=0.

(i) One rootis 3+i and a second one is 3—i so we can form these into a
quadratic.
Use 2 —(a + B)z+af =0

Let a=3+iand g=3-i
Sum of roots a+ =6

Product of roots af=B+i)B3-i)=9-i*=10

Quadratic is z2 -6z +10=0
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(i) If 3+i isarootthen subin 3+ifor z

2 —kz® +222-20=0
B+i)-k(B+i)>+22(3+i)-20=0

Must use the Binomial Theorem to expand out (3 +i)°

(3+1)* =3% +3(32)i + 3(3)(i2) +i°
=27+ 27i —9-i
~18 + 26i

(B+i)>=9+6i+i°
=8+ 6i

18+ 26i —K(8 +6i)+22(3+1)-20 =0
18+ 26i — 8K — 6Kki + 66 + 22i —20 =0

64 + 48i —8k —6ki =0+0i
Let real equal real or the imaginary equal the imaginary.

648k =0
— 8k = —64
k=8

Onerootis 3+i and a second one is 3—i so we can form these into a
guadratic. We can then divide the quadratic into the cubic to find the third
root.

zZ—-2
72 67 +10yz° —82% + 227 — 20

The third rootis z=2
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(c) (i) Solve for w
\/§|W|+iW =3+i.

Write your answer in the form u +iv where u,v eR.

Letw=u+iv
w|=+u?+v?
\/§|W|+iW:3+i
VBVuZ +v2 +i(u+iv)=3+i
N (u+iv)
V5Ju2 +v2 4iu—v =341

Let imaginary = imaginary
u=1

Let real = real

\/gm—v =3
\/3«/1+7:v+3
5(1+v2):v2 +6v+9
4v? —6v—-4=0
vi-3v-2=0

(2v+1)v-2)=0

Answers are 1+2i and 1—%i
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(i) Use De Moivre’s theorem to find three roots of the equation

z°-1=0
28 =1

1

z:‘{/1:16

‘ 1

1=1+0i =cos2nxz +isin2nz since r =1 and argument 9 =0

1 1
(1+0i)8 =(cos2nz +isin2nz)® using De Moivre's Theorem

2nt . . 2nx
=COS—— +IiSin——
6 6

Sub in n =0to come up with the first answer

cosO0+isin0=1+0i

Sub in n =1to find second answer

27 . . 217
COS— +isin—

6 6
=c0s60+isin60

V3
=4+ —
2

L
2

Sub in n =2to find second answer

A7 . . Arx
COS—+1SIn—
6 6

=c0s120+isin120

=—-c0s60+isin60

1 43
__+_

2 2
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