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Question 1

Simplify the following complex number expressiogsing the final answer in the
form a+bi, whereal , bl
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+

a) . _
1+21 1- 2i

b) 5- 4it —2>
3-4i
10

c) -1+ 3i+ _
-1+ 3i

5+i 4

d
) 2+ 3i
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Question 2
Find the value ofx and the value o in the following equation, given further that

xI , yl

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

Question 3

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

(x+iy)(3+4i) =3- 4i.

Created by T. Madas



Created by T. Madas

Question 4

Find the value ofx and the value of in the following equation, given further that
xI -, yl
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Question 5
Find the value ofx and the value of in the following equation, given further that

xI -, yl
1 1

s =1
X+iy 1+2i
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Question 6
Find the value ofx and the value of in the following equation, given further that

xI -, yl

X :1-5i+ y
1+i 3-2i 2 i
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Question 7
Find the square roots of the following complex nensb

a) 15+ 8i
b) 16+ 30i

Give the answers in the fora+ bi , whereal = andbi

+(4+i)|, |+(5+3i)
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Question 8

Solve the following equation.

7° =21- 20i, z1

Give the answers in the fora+ bi , whereal  andbi

z=+(5- 2i)

WT 2= avbi | ieee a<® be®

= 2% = 2 %]
== (awbt) = 2i-20

= o' 24bi = 20— 207

EPUNTE REAL AND 1WAGNALY TS

L I e ) ‘g NN Y

2ab = 226

= atlagt—io =0
o e ) =6

25
= fa
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Question 9
Solve the following equation.

w2 =5-12i, wi

Give the answers in the fora+ bi , whereal  andbi

w= *(3- 2i)

LT ws atb) wiee a€®  be D
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Question 10
Find the square roots df+i/3.

Give the answers in the fora+ bi , whereal  andbl

i%(\/gﬂx/z)

Lev =% iV wiiet 2=atib, aER beR

(amiby = vee
o3 20— = (3T
(@=02) + Qo) = 13143

EQUATE PEAL AND IMABWARY TROTS
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Question 11
Solve the equation

27°-2iz 5 0, z1

N

I

I+
Nl

+
Nl

Question 12
z- 8= i(7- 22), 2l

The complex conjugate of is denoted byz .

Determine the value af in the above equation, giving the answer in thenfx +iy,
where x and y are real numbers.
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Question 13
The complex conjugate of is denoted byz .

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

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

= —18 443

Question 14
The complex number satisfies the equation

2z- iz= 3(3 5i),
wherez denotes the complex conjugateof

Determine the value of, giving the answer in the form+iy, wherex andy are
real numbers.
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Question 15
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 16
Solve the equation
1% 44 3i, 2™ 4
z+1

giving the answer in the form+iy, wherex and y are real numbers.
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Question 17
z-8=i(7- 22), zl
The complex conjugate of is denoted byz .

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

Question 18
The complex conjugate offis denoted byw.

Given further that

25W
VV2 1

w=1+2i and z= w-

show clearly thatz is a real number, stating its value.
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Question 19
The complex number satisfies the equation

az- 3= 18
2-1

whereZ denotes the complex conjugate 2f

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

Z=4-|

Question 20
The complex conjugate of is denoted byz .

Solve the equation

22+3i(z+2)

, =13+ 4,
1+i

giving the answer in the form+iy, wherex and y are real numbers.
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Question 21
The complex conjugate of is denoted byz .

Find the two solutions of the equation
(z-i)(ziF 6222, 21

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

7 =2+3i

22 =%8+—gi

Question 22
The complex conjugate of is denoted byz .

Solve the equation

27 Gpm - 27+ .23|’
1+i

giving the answer in the form+iy, wherex and y are real numbers.
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Question 23
Find the three solutions of the equation

477+ 47z+1=0, 21 |

where Z denotes the complex conjugate of

Question 24
Solve the following equations.

a) z°+2iz+8=0, zi

b) w?+16= 30i, wi

2 =2i, ,=-4i|, |w=+(3+5i)
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Question 25
Itis given that

z+2i=iz+ k, ki and Y-242i Imw=8.
Z

Determine the value df .
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Question 26
The complex number satisfies the equation

7 =3+4i.

a) Find the possible values of ...

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

wl- 4wl 125 ¢ wi

z=2(2+i)|, |2 =2£11i], |w=%(2 +i)
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Question 27
Itis given that

z=-17- 6i andw=3+i.

Find the value ofi given further that
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Question 28
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 29
Itis given that

z=cogg+ising, 0£z<2p.

Show clearly that

2 .
——=1-itan = .
1+z
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Question 30
By considering the solutions of the equation

2" =18,
find the solutions of the equation
w =16(1- W)4,
giving the answers in the form+iy, wherexi , yi
z=2, o :% :
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Question 31
The complex numbez is given by

_ath -

z= ~.al bl
a- hi

Show clearly that

22+1_ a’- b
22 al+p?

proof
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Question 32
Solve the following equations.

a) z22-27= 0.

b) wA-i(w 2F (w 2).

71=3, 22=%(-]i\/_3),wl=2i, W, =1- i

§ TGes) e aws
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Question 33
Solve the quadratic equation

22-7z16= i( 2z 19, 21

z=2+3i, z=5- 2i
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Question 1

Find the modulus and the argument of the complexbarw.

W =3v2|, argw=-37p
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Question 2
z=-3+4i and zw=-14+ 2i.
By showing clear workings, find ...
a) ... winthe forma+hbi, wherea andb are real numbers.

b) ... the modulus and the argumentwf

=22, [w=2/7], [argw-

NG

Question 3

z=22+4i and £=6-8i.
W

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

b) ... the modulus and the argumentwf

wEL ], [w =5

argw» 1.1%
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Question 4

z:1+\/§i and V—V=2+2i.
y4

Find the exact value of the moduluswfand the exact value of the argumentaf

_ */
|w =42, largw= e
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Question 5
The following complex numbers are given.

2=2-2i, z,=-/3+i and zz=a+h whereal bl
a) If |zz| =16, find the modulusz;.

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

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

|| =4v/2|, |argz, == la=-4|, [b=4
Q) awe |2w] = 2wl 9 Py Toashi ) [Bls 42 agz=F
s Z&al=u o)
ﬁL\ﬁ L;’ [a+bi)= w2 agn = F
= 2|12 Vabb = 4 el (>
= la-ai] 2=k sl e
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— E 7=k b h(m &
= ez l= ki L ‘ g =
= 4z = bl T e
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= [®l= wh / =
/ 4 /
a+a” =32
e ary(F) = omz —opgw
) 3(~J ) S 20" = gy
p at= 1§
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B\=)t 2 a ==t (k2 un R 29 iam)
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Question 6
z=/3+i and w=3i.

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

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

form x+iy, wherexi , y1

¢) Find, in exact form where appropriate, the modalnd argument ogw and

W
the modulus and argument of.
z

— —_— —£ =£ = - 1 ﬂ=§ § i
1Z=2, [W=3, argz="2, argw="4, [zw 3+ 3/3i, 5 4+4\/§|,
= V_V :§ :_Zp W :B

|zZw =86, 1 =5} arg(zw) 3 arg =~ Z
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Question 7
The following complex numbers are given

a) Calculate the modulus of 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 numbes,
z+w andw respectively. The origin of the Argand diagramescted byD .

c) By considering the quadrilater@ ABC and the argument af+ w, show that

tan %0 3 1+\/_2.
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Question 8

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

=g(1+i 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]
Il
Nlon
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Question 9
It is given that

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

a) Expressz inthe formx+iy.

b) Find the modulus and argument of

c) Show clearly that

arctan 8 arctan 2 arctagn:p .

[z=-3+ 2, |4=+13]|, |argz» 2.55
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Question 1
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.

,

Y
I
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+
N

N
I

N
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Question 2
The following cubic equation is given

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

b) Determine the value & and the value ob .

z,=2-1i,|z=1,la=-5], [b=9|
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Question 3
The following cubic equation is given

>+ pz2 +6 z+ =0,
where pT- , gl
One of the three solutions of the above cubic eqoasg 5- i.

a) Find the other two solutions of the equation.

b) Determine the value op and the value of.

z,=5+i, z=2|,|p=-8|, |q=52
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Question 4
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 5
The following cubic equation is given

22+ AZ + Bz+26 =0,
where AT, Bi
One of the roots of the above cubic equatiob+is.
a) Find the real root of the equation.

b) Determine the value oA and the value oB.

z=-1§|, [A=11], [B=-24
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Question 6
The cubic equation

27- 2+ 47 =0, pl
is satisfied byz=1+ 2i.
a) Find the other two roots of the equation.

b) Determine the value op .

1- 2i- 3

NI
©
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H
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Question 7
Consider the cubic equation

Z2+2z+10=0, zi
a) Verify that1+ 2i is a root of this equation.

b) Find the other two roots.

7z =1- 2i,

22=' 2

Created by T. Madas




Created by T. Madas

Question 8
Solve the equation

27%- 147+ 337- 26¢ 18 |, z1

given that one of its roots B+i.

_ . _ i _l i_ __1_ _l
z=3+1, z=3-1, z-2+2|, 2—2 2|
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Question 9
223+ pZ+ qz#16=0, pi , qi
The above cubic equation has roats b and g, 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
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Question 10
2*- 87+ 3372 68% 52 ( zi
One of the roots of the above quartic equatior?,#s3i.

Find the other roots of the equation.

z=2-3i, z= 2
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Question 11
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 12
If 1- 2i is a root of the quartic equation

7*- 67+ 187 30% 25 (

find the other three roots.

Z,=1+2i, =2-1i, 3= 2+i
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