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Question1  (*¥)

Find the modulus and the argument of the complexbar w.
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Question 2 (**)
Solve the equation

27%-2iz 5 0, zi
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Question 3 (**)
Find the value ofx and the value o¥ in the following equation, given further that

xI oyl

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

Question 4 (**)

z:/+4_|, /1
1+7/i

Given thatz is a real number, find the possible valued of
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Question5  (*¥)
Find the values ok andy in the equation

x(1+i)’ +y(2-1)°=3+10i, xI , yi

Question 6 (**)

Find the value ofx and the value o¥ in the following equation, given further that
xI oyl

(x+iy)(3+4i) =3- 4i.
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Question 7 (**)
The complex number satisfies the equation

4z- 3= 118
2-1

whereZ denotes the complex conjugate 2f

Solve the equation, giving the answer in the fotmiy, wherex and y are real
numbers.

Z=4-i

Question 8  (**)
z=-3+4i and zw=-14+ 2i.
By showing clear workings, find ...
a) ... winthe forma+hi, wherea andb are real numbers.

b) ... the modulus and the argumentwf

=221, [w=22] |argw-

NG
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Question 9  (**)

7=22+4i and Z=6-8i.
w

By showing clear workings, find ...
a) ... winthe forma+hi, wherea andb are real numbers .

b) ... the modulus and the argumentwf

, |W|=\/§ , largw » 1.1%
Question 10  (**)
z=(2-i)%+ 72'+‘i“- 8.
Express z inthe formx+iy, wherex andy are real numbers.
i [-3 7i
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Question 11 (**)
The complex conjugate of is denoted byz .

Solve the equation

o7 Ip= -2+ .23|,
1+i

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

Question 12 (**+)
Solve the following equation.

7’ =21- 20i, z1

Give the answers in the fora+ bi, whereal  andbi

,|z=%(5- 2i)
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Question 13 (**+)
The cubic equation

222-572+ cz 5 0, cl
has a solutiorz =1- 2i.
Find in any order ...
a) ... the other two solutions of the equations.

b) ... the value ofc.

,

22 =1+2i

N
"
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Question 14 (**+)
z- 8= i(7- 22), zl

The complex conjugate of is denoted byz .

Determine the value ot in the above equation, giving the answer in thenfa+iy,
where x and y are real numbers.

Question 15  (**+)
z2+ AZ + Bz+26 =0, whereAl , Bl
One of the roots of the above cubic equatiobis.

a) Find the real root of the equation.

b) Determine the values oA andB.

z=-13, |[A=11], [B=-24
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Question 16  (**+)
The complex conjugate of is denoted byz .

Solve the equation
z-12= i(9 22),

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

.

Question 17 (**+)
The complex number satisfies the equation

2z- iZ= 3(3 5i),
wherez denotes the complex conjugatef

Determine the value of, giving the answer in the form+iy, wherex andy are
real numbers.
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Question 18  (**+)
The cubic equation

273- 2+ 47 =0, pl
is satisfied byz=1+ 2i.
a) Find the other two roots of the equation.

b) Determine the value op .

[ i 11-2i-
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Question 19  (**+)
Solve the following equation.

w2 =5-12i, wi

Give the answers in the fora+ bi, whereal  andbl
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Question 20 (**+)

z=1+\/§i and V—v:2+2i.
z

Find the exact value of the moduluswfand the exact value of the argumentof

PN
N|h

W = 42|, |argw
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Question 21 (**+)
The following cubic equation is given

Z2+aZ+ bz 5=0,
whereal , bl
One of the roots of the above cubic equatiofi s .
a) Find the other two roots.

b) Determine the value od and the value ob .

z,=2-1,

,la=-95|, |b=9
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Question 22 (**+)
The following cubic equation is given

2+ pz2 +6 z+ =0,
where pl , ql
One of the three solutions of the above cubic equas 5- i.

a) Find the other two solutions of the equation.

b) Determine the value op and the value of.

z,=5+i, =2, |p=-8], |q=52|
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Question 23 (***)

z=+/3+i and w=3i.

a) Find, in exact form where appropriate, the modaing argument oz and the
modulus and argument of¥.

b) Determine simplified expressions faw and —, giving the answers in the
z

form x+iy, wherexi , yi

c) Find, in exact form where appropriate, the modaod argument ogw and

W,
the modulus and argument of.
z

4=2 |w=3

argz=

b
6 k)
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Question 24 (***)
Find the value ofx and the value ol in the following equation, given further that
xI , yl

1 1
X+iy 1+i
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Question 25  (***)
Find the square roots af+iv/3.

Give the answers in the fora+ bi , whereal  andbi

|:|, i%(«/éﬂx/z)
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Question 26 (***)
Solve the equation

E:11- 3, z1
z+1

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

Question 27 (***)
The complex conjugate ofis denoted byw.
Given further that
. 25w
w=1+2i and z=w- —-,
W2
show clearly thatz is a real number, stating its value.
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Question 28 (***)
The following cubic equation is given

Z2+27+ az+ b=0,
whereal , bl
One of the roots of the above cubic equatiob+is.
a) Find the real root of the equation.

b) Find the value ofa and the value ob.

z=-4|, la=-6|, [b=8§|
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Question 29  (***)
The following complex numbers are given.

2=2-2i, z,=-/3+i and zz=a+h whereal bl

a) If |z2|=16, find the modulusz;.

b) Given further thaiarg 2 =%, determine the argument af.

Z

c) Find the values o& andb, and hence shov%§ =-2.
4

[ [lz=4v2], argz3:37p,|a:-4|, lb=4
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Question 30  (***)
Solve the equation

27%- 147+ 337- 267 18 |, zI

given that one of its roots B+i.

L z=3+i, z=3-1,

N
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Question 31  (***)
223+ pZ + qz+16=0, pI , qi
The above cubic equation has roats b andg, whereg is real.
It is given thata = 2(1+ |\/§)

a) Find the other two rootsh andg.

b) Determine the values gb andq.

b=2(1- W3)|, |g

I
1
N

[p=-7],]a=28

Created by T. Madas



Created by T. Madas

Question 32 (***)
Find the value ofx and the value of in the following equation, given that y]
1 1

—+——=1.
X+iy 1+2i

— PR (R
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Question 33 (***)
Consider the cubic equation

22+ 2z+10=0, zi
a) Verify that1+ 2i is a root of this equation.

b) Find the other two roots.

z=1-2i, z=-2
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Question 34 (***)
The complex conjugate of is denoted byz .

Solve the equation

2z+3i(z+2)

- =13+ 4i,
1+1i

giving the answer in the form+iy, wherex and y are real numbers.
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Question 35  (***)
2*- 87+ 3372 68% 52 ( zi
One of the roots of the above quartic equatioR2+s3i.

Find the other roots of the equation.

L |2=2-3i, = 2
Question 36 (***)
Find the values ok and y in the equation
aBPE A 3 oxb, oyl
2+i1 2-1 1 2
[x=4],
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Question 37  (***)
The complex conjugate of is denoted byz .

Find the two solutions of the equation
(z-i)(z iF 62 22, z1

giving the answers in the form+iy, wherex andy are real numbers.

22 =%8+—§i

7 =2+3i
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Question 38 (***)
Find the value ofx and the value ol in the following equation, given further that
xI , yl
x _1- 5i LY
1+ 3-2i 2 i

[ 1l(xy=(29
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Question 39  (***)
Find the value oz and the value ofv in the following simultaneous equations

2z+1=-iw
Z- 3= w+ 3i.
z=-1+ 2i,w=- 4 |
Question 40  (***)
It is given that
.. - W .
z+2i=iz+ k, ki and —=2+2i, Imw=8.
Z

Determine the value df .
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Question 41 (***+)
Given that z andw are complex numbers prove that

|z+ V\*z- |z WZ: 4 Re zRev,

wherew denotes the complex conjugatevef
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Question 42 (***+)
Find the three solutions of the equation

472+ 47z+1=0, 21

where Z denotes the complex conjugate of

N

I
N
Nl

+

Question 43 (***+)
The complex numberg andw are defined as

z=3+i and w=1+2i.
Determine the possible values of the real constarit

E+/

w

=J +2.

/=01 =-1
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Question 44 (***+)
The complex number satisfies the equation

7 =3+4i.

a) Find the possible values of ...

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

we- 4wi+ 125= ¢ wl

z=+(2+i)|, 22 =2+11i, w=+(2+i)
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Question 45  (***+)
Solve teach of the following equations.

a) z2+2iz+8=0, zi

b) w?+16=30i, wi

I+

(3+5i)

71 =2i, =-4i|, l[w=
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Question 46 (***+)
It is given thatz=2 and z=1+ 2i are solutions of the equation

7*- 37+ aZ+ b* ©0.
wherea, b andc are real constants.

Determine the values af, b andc.

| |, la=5|, [b=-1], [c=-10
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Question 47 (***+)
The following complex numbers are given

1+i \/5
z=— and w=——.
1-1 1-1

a) Calculate the modulus af and the modulus ofv.
b) Find the argument oz and the argument of .

In a standard Argand diagram, the poits B and C represent the numbers,
z+ w andw respectively. The origin of the Argand diagrandésoted by .

c) By considering the quadrilater&lABC and the argument af+ w, show that

tan %0 = 1+\/_2.

, largw=

NGRS

17=1, |w=1] |argz=

NS
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Question 48  (***+)
If 1- 2i is a root of the quartic equation

7*- 672+ 187 30# 25 (

find the other three roots.

2,=1+2i, z=2-i, z=2+i
Question 49  (***¥)
The complex conjugate of is denoted byz .
Solve the equation
z+22=|z+2, 21
z=1
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Question 50  (****)
It is given that

z=cogg+ising, 0£z<2p.
Show clearly that

i=1- itan 9 )
1+z 2

proof

Created by T. Madas



Created by T. Madas

Question 51 (****)

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

=q(1+i ]
1+ 3i q(1+i) . d

a) Find the value ofy.

b) Hence simplify
4
arctan§+ arctan? arctat,

giving the answer in terms @f .

o]
I
Nolul
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Question 52 (****)
The complex conjugate of the complex numhbes denoted byz .

Solve the equation

2z(1-2), i _2-3i
5z 1+2i z

giving the answer in the form+iy.
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Question 53 (****)
It is given that

z=-17- 6i and w=3+i.

Find the value oti given further that
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Question 54  (****)
The complex numbez is given by

_ath -

z= ~.al bl
a- hi

Show clearly that

22+1_ a’- b

2z a2+p?

Created by T. Madas
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Question 55  (****)
It is given that

1+8i
zZ= -,
1- 2i

a) Expressz in the formx+iy, wherex andy are real numbers.

b) Find the modulus and argument of

c) Show clearly that

arctan 8+ arctan2 arctarfz)’n=p .

[z=-3+ 21, |[4=+13]|, |argz» 2.55
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Question 56 (****+)

Solve each of the following equations.
a) Z2-27= 0.

b) wP-i(w 2k (w 2).

371=3, =

Nlw

(=73

w = 2i,

W2 =1-i
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Question 57  (****+)
z=(2+3)""? +(3- 2)*"?, ni

Show clearly thatz = 0 for all ni

proof
Question 58  (****+)
The complex conjugate of is denoted byz .
Show clearly that the equation
222 = 7,
is satisfied either by =0 or z=+1.
proof
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Question 59  (****+)
z=(5+2i)" +(5- 2i)", ni

Show clearly thatz is a real number.

proof
Question 60 (****+)
The complex number satisfies the relationship
z+1 =-1,2z0.
z
Show clearly that ....
a) ... 2°=1
b) 2+ +4=3,
proof
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Question 61 (****+)
z=(a+ b')4n +( b+ a)““, al  , bl ,ni
Show thatz is a real number.

proof

Question 62 (****+)
2 (4+ 2i) 2+ (4+ 5) z (¥ 3)= O, zi

Given that one of the solutions of the above cwgjoation isz=2+i, find the other
two solutions.

1z=1], |[z=1+i]
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Question 63 (*****)
Find the solutions of the equation

wh =16(1- w)*,
giving the answers in the form+iy, wherexi , yi
[ 1|a=2 z=% z=g+i& z=2-if

Question 64  (*****)
Solve the quadratic equation

22-7z16=i(z 19, 21

|, |z=2+3i, z=5- 2i
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Question 65  (*****)
22°- (3+ 8i)z (m 4iF 0, 2

Given thatm is a real constant, find the two solutions of #mve equation given
further that one of these solutions is real.

[ ].|z=5| [z=2+4]

N
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Question 66 (*****)
Solve the quadratic equation

7°- 47+ 4i= 7, 7]

L |z=-2+ 3, = 2+

Question 67  (*****)

7*-27 24 3z 4 0z

By using the substitutiom = 7 - z, or otherwise, find in exact form the four soluiso

of the above equation.

L1

_1+17 1+ /3
2 2
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Question 68  (*****)
Show that ifn and m are natural numbers, then the equations

2" =1+i
ZmM=2-1i,

have no common solution fat

Question 69  (*****)
Z*-272+ z 260 0, 20

By using the substitutiom = 7 - z, or otherwise, find in exact form the four soluiso
of the above equation.

I:I Zzli\/ﬁ EI\/TS
' 2 2
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Question 70 (*¥***¥)

Two distinct complex numberg and z, are such so thag| =|z| = r1 0.

2tz . . .
Show clearly that2—=2 is purely imaginary.
4H- 5

You may find the resulzz=| #2 = P useful.
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Question 71 (*****)
The complex number satisfies the relationship

5(z+i)" =(4+3i)(1+i2", n

Show thatz is a real number.
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Question 72 (*****)

The complex numbers andw are such so thae| =|w =1.

Z+Ww .
Show clearly that—— is real.
1+zw
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Question 73 (*****)
22-2(2 )7 (8 3)z64 0, zi
Find the three solutions of the above equationrgihat one of these solutions is real.

' lz=1], |z:2- 3i|, lz=2+i]
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Question 74 (*****)
Solve the quadratic equation

iZ-2J2z2 2/% 0, Zi

Give the answers in the forx+iy, wherex and y are exact real constants.

l:, z:-1+i(\/§- \/E) r1 |(«/_3% \/_2)
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Question 75 (¥***¥)
The complex number satisfies the equation

z+1+8i =|4(1+i).
Show clearly that
|27 - 18 2+ 65 C,

and hence find the possible valueszof

| |, 1z=4- 3i, [z=12+5ij|
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Question 76 (*****)
- (2+ 4)Z- 3(1 3)% 14 2 (2

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

| |, [z=2i], [z=2- i, [z=-1+ 3|
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