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A Level H2 Math

Complex Numbers Test 7

Ql

Q2
Without the use of a calculator, find the complex numbers z and w which satisfy the
simultaneous equations

zZ—wi=3
Z—w+6+3i=0
[6]

Q3

Itis given that z, , z, and z, are the roots of the equation

' 22+ p2’ +qz—4=0
such that argz, < arg z, < arg z, and z, =1 -—1\/_ Find the values of the real numbers p
andg. o o 3]

(i) Without using the calculator, find z, and 2z, .~ - A9, [3]
In an Argand diagram, points P, ¢ and R re'p'resenf the coiriplex numbers z, ,
W= JE.+1\E and z, +w respectively and O is the origin.

(i1) Express each of z and w in the form re'f wherer > 0 and —;rr <@ ~..<\ 7T .

- Give r and fin exact form. = - | ' - [2]

(iii)- Indicate P, Q and R on the Argand dlagram and 1dent1fy the type of the

- quadrilateral OPR(J : L [3]
.(iv)'_ Find the exact value of arg(z,“_v@"ﬁ). | o | o o | [3]
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Q2
Method 1

z—wi=3

Z— . .
= W= =3i—zi - (1)
i

Substitute (1) into z> —w+6+3i=0

22 —(Gi—zi)+6+3i=0

= z24+zi+46=0

—ixyJ(i) —4(1)(6) _—izy-1-24

= z=
2 2
_ —1E51
2
L z=2 or z=-31
= w=31—(20)i w=3i—(-31)i
=2+3i =-3+3i
Method 2
z—wi=3

= z=3+wi ....(1)
Substitute (1) into z° —w+6+3i=0

.l

(3+wi) —w+6+3i=0

=  9+6wi—w —w+6+3i=0
= W —(1-6)w+15+43i=0
= - —(1-6)w+15+3i=0
=  wW+(1-60)w—15-3i=0
L ~(1-6i) £/ (1-6i)> —4(1)(~15 - 3i)
2
_ —1+6i£1-12i—36+60+12i
; 2
—1+6i£+/25
==
. w=2+31 or w=-3+3i
= z=3+(2+3i)i =2i z=3+(-3+3i)i=-3i
Method 3
wi=z-—3

= w=-1z+31

27 —(=iz+3i)+6+3i=0
= z +iz+6=0
Let z=a+hi where a,beR

(a+bi)’ +i(a+bi)+6=0

= a’—b> +2abi+ai—-b+6=0
= a’—b>—b+6+(2ab+a)i=0
By comparing the real and imaginary parts,
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By observation: a =—1
1 :
.‘.23:5, 23:1+«f§1

1

|21|=-\/1+3=2 M:-\/zu:z
arg z, =arg(1—x/§i)
o 1(£J argw=arg(ﬁ+i~/§)

T
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