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Question 1  (*%)

-9+3i
W=——.
1-2i

Find the modulus and the argument of the complex number w.

[T =32 jargw=-2F

Question 2 (*%)

Solve the equation

272 -2iz—-5=0, ze C.
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Question 3  (*%)

Find the value of x and the value of y in the following equation, given further that
xeR, yeR.

(x+iy)(2+i)=3-i.

= x4y = =i Laslgq oy=-l

Question 4 (%)

_A+4i
1+4i

AeR.

Given that z is a real number, find the possible values of 4.
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Question 5 (*%)

Find the values of x and y in the equation

x(1+i)° +y(2-1)° =3+10i, xe R, ye R.

Question 6  (*%)

Find the value of x and the value of y in the following equation, given further that
xeR, yeR.

(x+iy)(3+4i)=3—4i.
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Question 7  (¥%)
The complex number z satisfies the equation
1-18i

4z-3z= —,
2—1i

where 7 denotes the complex conjugate of z .

Solve the equation, giving the answer in the form x+1y, where x and y arereal
numbers.

Question 8 (%)
z=-3+41 and zw=-14+2i.
By showing clear workings, find ...
a) ... w inthe form a+bi, where a and b are real numbers.

b) ... the modulus and the argument of w .

=z [ =242]; arg =7
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Question 9  (*%)

7=2244i and <=6-8i.
w

By showing clear workings, find ...

a) ... w inthe form a+bi, where a and b are real numbers .

b) ... the modulus and the argument of w.

[w=1+2i], |w|=\/§, argw=~1.11°

Question 10  (*%)

7—M_
2+1

8.

z=(2-i)"+

Express z inthe form x+iy, where x and y are real numbers.
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Question 11 (*%)

The complex conjugate of z is denoted by 7 .
Solve the equation

237 = 27 +.231 ’
141

giving the answer in the form x+1iy, where x and y are real numbers.

Question 12 (**+)

Solve the following equation.
22 =21-20i, zeC.

Give the answers in the form a +b1, where ae R and be R.

s |<

+(5-2i)

WT 2= asbi  haieoe a€R beR

=5 (a+bi)’= 21-20f

= o+ 2abi K = 21-207

EPURTE REAL AND TUAGWALY e
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Question 13 (**+)

The cubic equation
272 -5z%+¢z-5=0, ce R,
has a solution z=1-2i.
Find in any order ...
a) ... the other two solutions of the equations.

b) ... the value of c.

2 =1+2i
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Question 14  (**+)

The quadratic equation

2-27+1-2i=0, ceR,
has a solution z=-1.

Find the other solution.
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Question 15 (**+)
z-8=i(7-27), ze C.
The complex conjugate of z is denoted by 7 .

Determine the value of z in the above equation, giving the answer in the form x+1iy,
where x and y are real numbers.

Question 16  (**+)

2 +Az% +Bz+26=0, where Ac R, Be R
One of the roots of the above cubic equation is 1+1.
a) Find the real root of the equation.

b) Determine the values of A and B.

A=11

B =24

z=-13|,

2
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Question 17  (**+)

The complex conjugate of z is denoted by 7 .
Solve the equation
z-12=1(9-27),

giving the answer in the form x+iy, where x and y are real numbers.

Question 18  (**+)

The complex number z satisfies the equation
2z—iz =3(3-5i);
where 7 denotes the complex conjugate of z .

Determine the value of z, giving the answer in the form x+iy, where x and y are
real numbers.

Created by T. Madas



Created by T. Madas

Question 19  (**+)

The cubic equation
213—zz+4z+p=0, peR,
is satisfied by z=1+2i.
a) Find the other two roots of the equation.

b) Determine the value of p.
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Question 20

(¥5+)

Solve the following equation.

w?=5-12i, weC

Give the answers in the form a+ b1, where ae R and be R.

1

w

+(3-2i)

wieee 0€R  be @

-

=3=h
= @-62)+iQdb) = s -
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Question 21  (**+)

7=1+3i and Y=2412i.
Z

Find the exact value of the modulus of w and the exact value of the argument of w .

|w|=4\/§ , argw=7—7[
12
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Question 22 (**+)

The following cubic equation is given
z3+az2+bz—5=0,
where ae R, be R.
One of the roots of the above cubic equation is 2+1i.
a) Find the other two roots.

b) Determine the value of a and the value of b .

b=9|

—_

a=-5

Z2:2_1’ Z3: ) ’
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Question 23 (**+)

The following cubic equation is given
z3+pz2+6z+q=0,
where pe R, ge R.

One of the three solutions of the above cubic equation is 5—i.
a) Find the other two solutions of the equation.

b) Determine the value of p and the value of ¢ .

Z2:5+1, Z3:2 L

® 3
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Question 24  (**+)

The complex number z is defined as
Clr 2
z=i(1+i)(1-2i)".

It is further given that

z-31+ P(z-31) =0z
where P and Q are real constants.

Find the value of P and the value of Q.
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Question 25  (**%)
z=+/3+1 and w=3i.

a) Find, in exact form where appropriate, the modulus and argument of z and the
modulus and argument of w.

b) Determine simplified expressions for zw and —, giving the answers in the
Z

form x+iy, where xe R, ye R.

¢) Find, in exact form where appropriate, the modulus and argument of zw and

w
the modulus and argument of —.
3

law=-3+33i], | ==

|z|=2,

—_— _ﬂ' -
w|—3 , argz—g, argw =

|zw| =06,

NER SR
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Question 26  (**%)

Find the value of x and the value of y in the following equation, given further that
xeR, yeR.

1. —L_=2—3i.
x+iy . 1+1

1. (x,y)=(%,%)

VINPOWATE A8 Gouoas
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Question 27  (*¥%¥)

Find the square roots of 1+iv/3 .

Give the answers in the form a+bi, where ae R and be R.

[ 1 x4 (Je+iv2)

Let 2= 16T wiek 2=atib

L€l be®
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Question 28  (*¥%)

Solve the equation

ﬁ:11—3i, ze C,
z+1

giving the answer in the form x+iy, where x and y are real numbers.

Question 29  (*¥%¥)

The complex conjugate of wis denoted by w.
Given further that

w=14+2i and z:w—zs—zw,
w

show clearly that z is a real number, stating its value.

Created by T. Madas



Created by T. Madas

Question 30  (**%)

The following cubic equation is given
z3+2z2+az+b=0,
where ae R, be R.
One of the roots of the above cubic equation is 1+i.
a) Find the real root of the equation.

b) Find the value of a and the value of b .

z==4,la=-6|, [p=3]

9
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Question 31  (**%)

The following complex numbers are given.

71=2-21, z2=\/§+i and z3=a+bi where aecR, beR.

a) If |723| =16, find the modulus z;.

. 7 .
b) Given further that arg 3 |- % , determine the argument of z3.
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¢) Find the values of a and b, and hence show
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Question 32 (*¥%¥)

Solve the equation

274 1477 +3372-267+10=0, ze C

given that one of its roots is 3+i.
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Question 33 (**%)
253+ p2+qz+16=0, peR, geR.
The above cubic equation has roots &, # and ¥, where ¥ is real.
Itis given that @ =2(1+iv/3).

a) Find the other two roots, £ and y.

b) Determine the values of p and ¢ .

q="28|

B=2(1-13)|, [r=-1},

p=-1

9
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Question 34  (*¥%¥)

Find the value of x and the value of y in the following equation, given that x,ye R.

1 1
+

x+iy 1420

[ 1 ea)=(1-

=
N —
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Question 35  (*¥%¥)

Consider the cubic equation

z3+z+10=0, ze C.
a) Verify that 1+ 2i is a root of this equation.

b) Find the other two roots.
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Question 36  (**%)

The complex conjugate of z is denoted by 7 .
Solve the equation

2z+3i(z +2)

- =13+41,
1+1

giving the answer in the form x+iy, where x and y are real numbers.
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Question 37  (**%)

7t -873 +3372 —68z+52=0, ze C.
One of the roots of the above quartic equation is 2+3i.

Find the other roots of the equation.

:

z7=2-31, z=2
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Question 38  (**%)

Find the values of x and y in the equation

x‘+ 1y': 3_,xeR,yeR.
241 2—-1 1-21

Created by T. Madas



Created by T. Madas

Question 39  (*¥%¥)

The complex conjugate of z is denoted by 7 .

Find the two solutions of the equation
(z-i)(z—1)=6z-22i, ze C,

giving the answers in the form x+iy, where x and y are real numbers.
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Question 40  (¥%%)

Find the value of x and the value of y in the following equation, given further that

xeR, yeR.

X _1—5i+ y
1+i 3-21 2-i
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Question 41  (¥%%)

Find the value of z and the value of w in the following simultaneous equations

2z+1=—iw
7—3=w+3i.
z=—1+21, w=—4-1
Question 42 (¥*%)
It is given that
+2i=iz+k, keR and  Z=2+2i, Imw=8.
z

Determine the value of k.
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Given that z and w are complex numbers prove that

e+ —|z—w[ =4 Rez Rew,

where w denotes the complex conjugate of w.
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Question 44  (**%4)

Find the three solutions of the equation

472 +47+1=0, ze C,

where 7 denotes the complex conjugate of z.

Question 45  (¥**4)

The complex numbers z and w are defined as
z=3+1 and w=1+2i.

Determine the possible values of the real constant A if

=VA+2.

<
=4 A
w
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Question 46  (***4)

The complex number z satisfies the equation
2 =3+4i.

a) Find the possible values of ...

. ...z

b) Hence, by showing detailed workings, find a solution of the equation

w® —4w? +125=0, we C,

z=%(2+i)|, [ =2£11i|, [w=£(2+i)
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Question 47 (F*%4)

Solve the following quadratic equation

22 —67+10+(z=6)i = 0, zeC.

Give the answers in the form a+bi, ae R, be R.

REWRIt THE QUADRATIC

ALY Lok i

2= 6-1 & (2+3)

NOw_ W€D B

@+hiY =

o4 20bi - b = <0
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Question 48  (**%4)

Solve teach of the following equations.
a) z2+2iz+8=0, ze C.

b) w?+16=30i, we C.

2 =21, 2, =4, [w=%(3+5i)
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Question 49  (**%4)

Itis given that z=2 and z =1+ 2i are solutions of the equation

=32 +a? +bz+c=0.
where a, b and ¢ are real constants.

Determine the values of a, b and c.

a=>5

b=-1

: , c=-10|

b

ML & Fouads — A QOLIC i Rk (oeIcolls A/
(MR PTS WUL APRAL A CONVORATE -Ph

o =2 2= 1420 2= -2y

NOW e S of Aw & 0N AT

b v 2
2+ s Q-2l) 424 = -
442, =3

2, =-1

TR Lot e

+ (0] Rz -2)=0
= (-2 +9(@-2-2) =0
= 7wt
—2 e YR
4522 -2 -lo = ©

- 2'-3tis2- z-w0=0
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Question 50 (***+)

The following complex numbers are given

1+i V2
z=—— and w=——r0.
1-1 1-1

a) Calculate the modulus of z and the modulus of w.
b) Find the argument of z and the argument of w .

In a standard Argand diagram, the points A, B and C represent the numbers z ,
z+w and w respectively. The origin of the Argand diagram is denoted by O .

¢) By considering the quadrilateral OABC and the argument of z+w, show that

tan(%j=1+\/§.

|z|=l, |w|=l argz=—|, largw=
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Question 51  (**%4)

Solve the following quadratic equation
22— z+8+2(z+1)i = 0, zeC.

Give the answers in the form a+bi, ae R, be R.

5 lezl Py 22:1—41

ST B WRITINN THE GQUATINS. AN A '3 Tigh quAeATL" Ny 2 7 Ve \
—_— AR = - (@ +x)@—1) =0

T Diquinkd
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Question 52  (**%4)

The quadratic equation
7 +4z+20+iz(A+1)=0 ,

where A is a constant, has complex conjugate roots.

If one of the roots of this quadratic is z = B+2i, where B
possible values of A.

is a real constant, find the

:

Created by T. Madas

A=-1+12i U A=-1-4i
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Question 53  (***4)

If 1-2i is aroot of the quartic equation

=673 +1822-307+25=0

find the other three roots.

22:1+2i, Z3:2—i, Z4:2+i

Question 54  (¥¥%¥)

The complex conjugate of z is denoted by 7 .

Solve the equation

z+2§=|z+2

, ze C.

p—

=
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Question 55  (F#%%)

It is given that
z=cos@+isin@, 0<z<2x.

Show clearly that
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Question 56  (¥*¥¥F)

(3+4i)(1+2i)

—g(1+i) . geR.
1+3i q(1+i) . qe

a) Find the value of ¢.

b) Hence simplify
4
arctan E +arctan 2 —arctan 3,

giving the answer in terms of 7.
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Question 57  (¥¥¥%¥)

The complex conjugate of the complex number z is denoted by 7 .

Solve the equation

22(1—2i)+ 1 2-3i
5z 1+21 z

b

giving the answer in the form x+iy.
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Question 58  (¥*¥¥)

It is given that
z==17-61 and w=3+1i.

Find the value of u given further that

10u z 2w

u=-9-"7
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Question 59  (¥¥¥¥)

Sketch on a standard Argand diagram the locus of the points z = V2 (1+i), w= V3—i

and z+ w, and use geometry to prove that
tan(z—ﬂ;tj =J6-3+2-2.

Y ou must justify all the steps in this proof.
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Question 60  (**¥¥)

The complex number z is given by

z=a+b%, acR, beR.
a—>bi
Show clearly that
22 +1 B a’ —b?

22 al+b?’

proof
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Question 61  (**¥¥)

It is given that

_1+8i

z - .
1-2i1

a) Express z inthe form x+iy, where x and y are real numbers.

b) Find the modulus and argument of z.

¢) Show clearly that

2
arctan 8 + arctan 2 + arctan— = 7 .

, |Z|=\/E, arg 7 ~2.55°
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Question 62  (**¥*%4)

Solve each of the following equations.

a) 72-27=0.

b) wz—i(w—Z)z(w—Z).

4

=3,

3(-1£43)

w = 21,
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Question 63  (*¥**4)

4n+2

z=(243)"" +(3-2i)""? neN.

Show clearly that z=0 forall ne N.

Question 64  (¥***4)

The complex conjugate of z is denoted by 7 .

Show clearly that the equation

3
277 =2

Il
il

is satisfied either by z=0 or z==1.

proof

9

proof
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Question 65  (**¥*4)
z=(5+2i)" +(5-2i)", ne N.

Show clearly that z is a real number.

proof
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Question 66  (****4)

The complex number z satisfies the relationship

Z+l:—1, z#0.
Z

Show clearly that ....

a) ... 2=1.

q) oY LT G Nore 21 B INSPTon
o e T—
- 2 =
T =2

—  ZHe+i=o
= G-NrHz+)=0

P

—zz- 7
— 2l =0
- 2o /V/;;f
2

£_2 3.
= Z2 s T2z 4y
e
= @2 @)+
B2
= 24z +u
- (Frzeen
| Fom Paer @)

= 0 +3

=3

Lo2f L2 ru=3

Ea A
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Question 67 (F***4)

z=(a+bi)" +(b+ai)™, ac R, beR, neN.

Show that z is a real number.

£ 2 S wh He) 2=
z== (mm)“"
Z=

@)™ (bra ™ lf- -
J

v (beai)

W

= @by + (bra)®

= Gl e
= (a-6t}s (-a)”

[l o T
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- @ ra () (oY

« ] e et o ket
< Coral)" " Caref?
= (orad " Cavin)®

= v s Cora™

[ S A A S A RN S RN

NN N ) M)

- =
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Question 68  (****4)

2 —(4+2i) 22 +(4+51) z—(1+3i) =0, ze C.

Given that one of the solutions of the above cubic equation is z=2+1i, find the other
two solutions.

, le=1],

z=l+i|

B one Dsiod 48 @ -2 worpe A Foop ATIRINTIE 87 OO PEATOFIP M 205
2 i) e sz - (uai)=0 | o=l
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= @ ibiys -k o cbr=-%
el iy 442 CRby= iai
i cheasE ope avt Ry= 53
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Question 69  (Fk*FEF)

Find the solutions of the equation
wh=16(1-w)",

giving the answers in the form x+iy, where xe R, ye R.

Fooceen A% Ruows

=

5

L=
En

e FDUOWING SOWTIONS

Question 70  (k*EF)

Solve the quadratic equation

2 -7z+16=i(z-11), ze C.

, |2=2+31, z=5-2i
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Question 71  (Ge#¥EF)
272 (348i)z—(m+4i)=0, ze C.

Given that m is a real constant, find the two solutions of the above equation given
further that one of these solutions is real.

4\
1]
=

:
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Question 72  (k¥EE)

Solve the quadratic equation

2 _4zi+4i=7, ze C.

z=-2+4+31, z=2+1

B CONRLETING THe Swhee O THE QUADPATIC foudiA NG R~ ’/ZT

A0 Ve e

(7ot .
(2-2f) = 3-41

Wi
= -2 = AR
2~
7 . . = -2l <
= @-8) > () = 2-4 S
CQUATE REAL § IUAGNALY = 2.2
N T2
AR = =
B=-2

Question 73  (Fw*FEF)
-2 —2z2+3z—4=0, ze C.

By using the substitution w = zz —z, or otherwise, find in exact form the four solutions
of the above equation.

|- 1+17 1+i3

2 2
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Question 74  (Gk¥FEF)

Show that if n and m are natural numbers, then the equations

2" =1+1
A ==

have no common solution for ze C.
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Question 75  (kFEE)

23 47-20=0, zeC.

By using the substitution w = 2> -z, or otherwise, find in exact form thé four solutions

of the above equation.

[ -t/

BT w=2-2 — W'=z'-2ti22

B MANPUATIG THe Epodmon) vie dfffde
— 2~ 2% 2-w=0
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Question 76  (Gk¥FFEF)

Two distinct complex numbers z; and z, are such so that |z1| = |z2| =r#0.

Show clearly that 4t is purely imaginary.
4~

You may find the result zz = |z|2 = r? useful.
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BT W= U= 4 ww s ugmey W= ow
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Question 77  (GeFEEF)

The complex number z satisfies the relationship
5(z+i)" =(4+3i)(1+iz)", neR.

Show that z.is a real number.
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Question 78  (Fx*EF)

The complex numbers z and w are such so that |z| = |w| =1.

Show clearly that w is real.
1+ zw

It §\)FFELE§ o s THAT TH NUMAfR 1S GPUAL T \TS OniUT
LE 16 veR = N=Y

ziw
er v=
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Question 79
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(*****)

22 -2(2-1)z" +(8-3i)z-5+i=0, zeC.

Find the three solutions of the above equation given that one of these solutions is real.

z=1

7=2+i]

, 12=2-3i|,
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Question 80  (F##¥E*F)

Solve the quadratic equation

iz2=2J27-2J3=0, zeC.

Give the answers in the form x+1iy, where x and y are exact real constants.

[ 1 |e=1#i(\3-+2), z=1-i(+3+12)
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Question 81  (F#*%F)

The complex number z satisfies the equation
Z+1+8i=|7|(1+i).
Show clearly that
| ~182| +65 =0,

and hence find the possible values of z .

,lz=4-3i], [z=12+5i]
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Question 82  (¥*%%%)
2> —(2+4i)z%-3(1-3i)z+14-2i=0, ze C.

Find the three solutions of the above equation given that one of these solutions is
purely imaginary.

,lz=2i|, [z=2-i], [z=-1+3]]
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Question 83  (F¥¥¥EF)

It is given that

z+w=z|w,

where ze C, we C, and |w|>1.

Determine an exact simplified expression for |z

,in terms of |w| .
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