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A Level H2 Math

Complex Numbers Test 2

Ql

Q2 .
Do net use a calculator in answering this question.
(a) Solve the simultaneous equations

z—4w=1146t and 3z+6iw=27

giving z and w in the form x+iy where x and y are real, [4]

(b) (i) The complex numbers z and w are given as z=4(cos£—isin£) and

w=l+i-§f§ . w¥* denotes the conjugate of w. Find the modulus » and the

™
argumenté'ofﬂz—,where r>0and -t<@<nm. [3]
. :

(i) Find the set of possible values of n such that (-":;] is purely imaginary.[3]



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

Q3

(a) The complex numbers Z and w satisfy the simultaneous equations
z+w*+5i=10 and |w =z+18+i.

Find z and w. [4]
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Answers

Complex Numbers Test 2

Q1

)] Since the coefficients of az’ —31z+212z+h=0are all real, complex roots occur in
conjugate pair.
Since a cubic equation has three roots, the third root must be a real root.

(ii) Since 1-31is aroot of az® =31z +212z+bh=0,

a(1-3i) =31(1-3i)" +212(1-3i)+b =0
a(—26+18i)-31(-8-6i)+212(1-3i)+h=0
(—26a+460+b)+(182—450)i=0

Comparing real and imaginary parts:
—26a+460+b =0 --nmrmmee (1)
18¢—450=0 -—-cmcemmceememee (2)

From (2), a=25, b=190

(z—(l—3i))(z—(l+3i))

=z2=-2z+10

252" -312° +212z+190 =(2* —2z+10)(cz +d)

Comparing coefficient of z’: c=25
Comparing constant: 190 =10d
d=19

The real root is —E .
25



Q2

(a)
z—4w=114+61

z=4w+11+61
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Sub above equation into 3z +6iw =27,

3(4w+11+6i)+6iw=27

12w+33+18i+6iw=27
w(12+6i)=-6-18i
_—6-18i

HT

z=4w+11+61
=4(—1—i)+11+6i
=T7+21

ALT

z—4w=11+61

x3, 3z—12w=33+18&1...(1)

3z+61w=27...(2)

(2) = (1),

6Iw+12w=-6-181

618

w

z=4w+11+61
24(—l—i)+11+6i
=7+21
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Q3

(ii) —iw? +5w+7i—1=0
—w? = Siw+T7+i=0
(iw) =5(iw)+7+i=0
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Badly done. Most students fail to
identify the term to replace.

w=2+1 0or iw=3-—1
w=I1-21 or w=—-1-3i
(c)i) Method @: Badly done.
z=—a+ai
e Most students prefer to simplify the
:aﬁe LA denominator but had problems with
the algebraic manipulation.
{=2)
W= (ei[an ﬁaﬁf L Most students got the argument
et wrong as they left their answer as
i 11w 1 : .
1 1;\1—:-27[. —— &', or they mistook
= 2(}3 € 2a
¢ amy arg(—22%) = 2 arg(=*) .
I Y
)
Za Another common mistake was that
many students left the argument of
zas 3.
(ii) If Re(w")=0, Most students got the method

n[—ﬁ)=£+;’m, where keZ
4 2

;1:—%{1—1—2&}, where k7,

Three smallest positive whole number values of n are 2, 6.

marks but lost the last mark as their
argument was wrong.



