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A Level H2 Math

Complex Numbers Test 8

Ql

Do not use a calculator in answering this question.

i Explain why the equation z° +az® + az + 7 = 0 cannot have more than two non-real roots,
where « is a real constant, [1]
(i)  Giventhat z = —7 isaroot of the equation in (i), find the other roots, leaving your answers

~inthe form re'? , where #>0 and -z <8< . 4]

(iii) Hence, solve the equation iz’ +8z° —8iz—7 =0, leaving your answers in the form re?

where >0 and —-r <8<, [2]

Q2
Do not use a calculator in answering this question.

Showing your working, find the complex numbers z and w which satisfy the simultaneous

equations

4iz—3w=1+4+51 and

2z+(1+i)w=2+6i. [5]



Q3

Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

The complex number z has modulus 3 and argument ey
3

()

(ii)

-21

Find the modulus and argument of , where z* is the complex conjugate

-

¥

of z, leaving your answers in the exact form. [3]
=21 . . . .

Hence express — in the form of x+ iy, where x and y are real constants, giving
Z*

the exact values of x and y in non-trigonometrical form. [2]

The complex number w is defined such that w=1+1k , where k is a non-zero real

2w s purely imaginary, find the exact value of £. [2]

constant. Given that —

L
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Answers

Complex Numbers Test 8
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Q2

4iz —3w=1+5i ~-mmmmv (1)
2z+(1+i)w=2+6i —— —~(2)
(2)x2i
4iz+2i(1+1)w=2i(2+6i)
4iz +2iw—2w=4i—12 e (3)

(3)-(1):
4iz+2iw—2w—(4iz—3w) =(4i—12)—(1+5i)
w+2iw=—-13-1
(1+2i)w=-13-i

—13-1\(1-21
w=
1+21 J\1-21

_ —13+261—1-2
(1) =(2i)
—15+251
w:
5
w=-3+5

Substitute w=-3+5i into (2)
2z=2+46i—(1+i)(-3+5i)
2z=2+46i—(-3+51-3i—5)
2z =2+6i—(-8+2i)

2z=10+4

z=542i
Sow=—3+51andz=5+21.
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Q3
(i) Given |2[=3, arg(z)zz—ﬂ,

3
=21 |2 2
o % |-=z=| 5 ( |"|:|Z*|)

arg[_z*l] =arg(—2i)—arg(z*)

Z

2 3
_ﬁ.’
6
(ii)
=21 2 T
— = —| COS +1qm
e |
2
— E‘l‘ll
3l 2 2
NEER S
= —+—1
3 3
(iii)
—2iw [J_ 11+1k
BB LT
3 3 3 3
Since : is purely imaginary,
=z
NER P
3 3

k=3
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