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Question 1

Simplify the following complex number expressions, giving the final answer in the
form a +bi, where ae R, be R.

1 1
+

a) : ;
1+21 1-2i

25
3-4i

b) 5-4i+

10
—-1+31

4
d) ( 5+1.j
2+31

c) —1+3i+
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Question 2

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.

EQUATE PRAL AND IMAGNAL PALTS

24 =3 9
= ¢ = 2a-3=uy
ary = ——

= x+ly = = Laslgq oy=-l

Question 3

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 4

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

1_ —L.:Z—ﬁ.
xX+1y - 1+1
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Question 5

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

1 1
+

=1.
x+iy 1+2i

(x,y) — (1,—

=
N —
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Question 6
Find the value of x and the value of y in the following equation, given further that

xeR, yeR.

x 1-5 y
7 + :
1+i 3-2i 2-i

IMANIPUATE A Fouos

=
=

X 2
e A
=  SxC=f) = -0 +2)
= Syosxi = o -lof +dy 42y
= =-sio o= (o+d) s (o)

CQUATING ReAL § IMAGNAEY PROTS

Sx. :K;‘M\‘M EREEE

"= 2-o / juc)

= M=o

4 e x=2
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Question 7

Find the square roots of the following complex numbers.
a) 15+8i
b) 16+30i

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

t(4+i)|, |£(5+3i)

Created by T. Madas



Created by T. Madas

Question 8

Solve the following equation.

2 =21-20i, zeC.

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

z==%(5-2i)

WT 2= avbi | ieee a<® be®

= 2% = 2 %]
=s (awbi) s 2=201
= o' 24bi = 20— 207

EPUNTE REAL AND 1WAGNALY TS

R
A ! g:> et
P Za

= atl el Loy
=

— o'~ oo = 2a%
= atlagt—io =0
o e ) =6

25
= fa

2
Bl R W T 4
- <
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Question 9

Solve the following equation.

w?=5-12i, weC.

Give the answers in the form a+bi1, where a€ R and be R.

+(3-2i)

w

LT W= a+bi e a€®  bel

= = s-_n
= (@+bi)= s-ni
= att2bi-b = 5=

Eo i 5 E LTSSy

QUATE REAL AND NAGNAQ PAOTS

a-b=s? [ =
¢ = [b=- £
2ab = ~12 ) =
AT

= - (-&-s
INEBCHE-TEN

= a- %
— o'~ 3¢ = s@

= a'-5sd -% =0

= {a*+ 4)(a>=1) =0
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Question 10
Find the square roots of 1+in/3 .

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

i%(\/gﬂx/a)

Lev =% iV wiiet 2=atib, aER beR

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

EQUATE PEAL AND IMABWARY TROTS

2ab =43 3

EassET o
e =T
==
=5 dat Ty = da”
= datodat—z=o
S et =3)(2d s =0
%

e /<><' ae®

=g g4 [ ‘al
= a3 73‘/; e
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Question 11

Solve the equation

27> -2iz—-5=0, zeC.

Question 12
z-8=i(7-2z), zeC.

The complex conjugate of z 1s denoted by 7 .

Determine the value of z in the above equation, giving the answer in the form x+iy,
where x and y are real numbers.
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Question 13

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

z-12=i(9-27),

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

Question 14

The complex number z satisfies the equation
2z—iz =3(3-5i);
where 7z 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.
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Question 15

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

2z+1=—iw
7=3=w+3i.
7=—14+2i, w=—4-i
Question 16
Solve the equation
ﬁz11—3i, z€ C,
z+1

giving the answer in the form x+iy, where x and y are real numbers.
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Question 17
z-8=i(7-27), zeC.
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 18

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

w=1+2i and z:w—zs—zw,
w

show clearly that z is a real number, stating its value.
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Question 19
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+1iy, where x and y are real
numbers.

z=4-1

Question 20

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+1iy, where x and y are real numbers.
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Question 21

The complex conjugate of z is denoted by 7 .

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

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

Question 22

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

2 35— =27 +.231 ’
1+1

giving the answer in the form x+iy, where x and y are real numbers.
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Question 23

Find the three solutions of the equation

47> +47+1=0, ze C,

where 7 denotes the complex conjugate of z.

Question 24

Solve the following equations.
a) z°+2iz+8=0, ze C.

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

2 =20, 2y =—4i], [w=%(3+5i)
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Question 25
It is given that

w

z+2i=iz+k, ke R and =242, Imw=38§.

<

Determine the value of k .
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Question 26

The complex number z satisfies the equation
22 =3+4i.

a) Find the possible values of ...

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

wl —4w? +125=0, we C,

z=#(2+i)|, |22 =2+11i|, [w=%(2+i)
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Question 27
It is given that

z=—-17—-61 and w=3+1.

Find the value of u given further that

10u z 2w
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Question 28

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 29
It is given that

z=cos@+isin@, 0<z<2x.

Show clearly that
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Question 30

By considering the solutions of the equation

find the solutions of the equation
w = 16(1—w)4 ,

giving the answers in the form x+1iy, where xe R, ye R.

|

21:2, 22:%’ 23: +1%’ 242%—1%

Created by T. Madas



Created by T. Madas

Question 31

The complex number z is given by

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

2z a2+b*

proof
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Question 32

Solve the following equations.
a) z°-27=0.

b) w—i(w—=2)=(w-2).

a=3 z=2(-1£3). [w =20, w,=1-i

[ \S][OV)
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Question 33

Solve the quadratic equation

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

72=2+31 z=5-2i
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Question 1

—9+3i
w=——.
1-2i

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

|w|=3\/§ , argw=—%[

METHED A
woa T3 Cae3Qe2)) | -t-eir3diog
U-2f (-20)Cr2i) Lo T2t g
- =S -ki _ L
A= = -3-3]
e |w|-=

[-3-37= (@) = J6' = 37 o

® agw = op (2-31) = achy (.:%)AT‘-

=Fom e '\qw’
/ =T {+ro

eed 8
T ARl ara Vet | (@
(-3¢ =21 ra ©
LAV "
e ERRES RNz

o oy u%[%] = o (-+ai) —om (- 21)
L {}KW(_!TMW:[ i3 [mﬁﬁ-« (}2)] (s Aok v
e ) an_'gw\jL + o2
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Question 2
z=-3+4i and zw=-1442i.
By showing clear workings, find ...
a) ... winthe form a+bi, where a and b are real numbers.

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

w2225 o]z 242). g

Question 3

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

By showing clear workings, find ...
a) ... winthe 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°
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Question 4

z=14+3i  and Y42,
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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The following complex numbers are given.

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

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

b) Given further that arg R

¢) Find the values of a and b, and hence show

%)

23
q

¥4 /
E , determine the argument of z3.

o

-

|| =42

9

=
=

) awe [2w| = |z
Slzal=k

= 2| \5)=k

= 221 |za] =

= T 1al <k

— E 7 =16

= ez l= ki
a2y = bl

B one arg(F)= oz — oW

= ayz

> oga - u%(ﬁ.'

> agd — ok

,—§n®2}'*"?;7‘;:

%ag:ﬁ/{
93 7% ~

[=ml= Wi

e

—any2; -

ar

By Z-ash &= W2 apyzs=

(j\fib‘w_‘\\: Uy g = i
ES b= 4 archu & 47 = 3 (@
atvht = 2 \ ©
ot g = -F &
| z
&= ky 5
fpemnennas
T E/
b= -a
4//
=z
20tz g
o= 1§
a=-% (& Z b 0T 29 eomiap)

4  b=+y

By Bo TEAM | —2(apn o ~
2 2.2 35 A Up0

AT @t dnerc
Tuz

Zy = (@b + ismB)
2= 46 (¥ + isn )
ERS 4&‘(—%44#}

2= 41y e
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Question 6

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

Created by T. Madas

z=~3+1 and w=3i.

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

the modulus and argument of -

74

&

WI

Il

V4
argz:g, argw =—

w=-3+33i

|ZW| =0,

w

3
5l arg(zw) =

4
2 (wj V3
_’arg — = 4

Z 3
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Question 7

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|=1, |w|:1 argz =—|, |argw =
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Question 8

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

a) Find the value of ¢.

b) Hence simplify
4
arctan 5 +arctan 2 —arctan 3,

giving the answer in terms of 7.

:q(1+i) , geR.
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Question 9

It is given that

_1+8i
1-2i

a) Express z inthe form x+iy.

b) Find the modulus and argument of z.

¢) Show clearly that

2
arctan 8 + arctan 2 + arctan— =71 .

[z=-3+2il, ||=V13|, |argz = 2.55°

C] 2= |
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Question 1

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.

¥ =1+2i

N
w
Il
o=

S

Il
—_
[\®]
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Question 2

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

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

b=9|

—

a=-5

9

b
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Question 3

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—1i.
a) Find the other two solutions of the equation.

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

q=52|

2, =5+1, 3=2[, |p=-8

b

{ Q@Ib) 2=s-7
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Question 4

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 .

a=-6|, |b=8

z=-4,

b
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Question 5

The following cubic equation is given
z3+Az2+Bz+26=O,

where Ae R, Be R

One of the roots of the above cubic equationis 1+i.

a) Find the real root of the equation.

b) Determine the value of A and the value of B.

B =-24|

A=11

z=-13|,

9
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Question 6

The cubic equation
3 2 _
277 —z"+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.

0] A T OERONE 0F THe RUNOMIAL COTo) AGE Bl L4y uipx
Q0T AT AL S TOnIVGHTE NS, €0 we e
Z= W) W

H=l-a

W) KiBay = = b
(#2)rQa) vy = -2k
2ey= &
Fci o

o SRS e 2 1-2 g - %
H oW o= -d
fles et S

(2020 (3)= - &
3Cw2G-2) = p
p= 3429
RO REATIONSHES
PRI 1) P TR Y
G2 Chal) = ~3-6i4+4i-8 = ~11-2]
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= 224y
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Question 7

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 8

Solve the equation

274 1477 +3372-267+10=0,

given that one of its roots is 3+i.

ze C

2= ighat 3, z=1+

; 1 1.
Lz=5-7i

=

A e oo LPURTION) A% BEAL CORERURIIC An{ S=TioNs
MUST A0 IN_(OGIGATE PBC , So 2= 331 Aot SoUfo(

E-Geellz-G-] = [E3-i][z-=>+i]

= @y -1*
= 2iezi9y)
= 2>-6z+lo
Y s o
22—z + |

Z_ge 4o | 2 +r2B ozt lo
Db+ 1228 = 2092
—223+ 1322267 10
+223 _ 122% 202
2°-62 +lo
-Zre& 10

AnE P2zt =o

R —\z+2 <o
Wolptl =~
(22—t = -1
-1 = =i
2z = 1x]
z= bad
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Question 9
2734 p2+qz+16=0, pe R, geR.
The above cubic equation has roots «, £ and y, where ¥ is real.
Itis given that @ =2(1+iv3).

a) Find the other two roots, £ and y.

b) Determine the values of p and ¢.

q="28|

p=2(1-iv3), |r=-1].

p=-7

b
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Question 10
24 ~82° 43372 -682+52=0,z¢ C.
One of the roots of the above quartic equation, is 2+3i.

Find the other roots of the equation.

7=2-31, z=2

; ANCE e Have
- 8d +metfez 2 =0 ) 2EC oo
=gt -t v = (Ut R) (22U 4y)

AS THE EUATIoN S REAL 0oeARUES | ANY Yo F =(z-de+R)(r2)*

_UONRLex MUST €SI AS (ONNOGHTE bateS

e THE Fu ST of sowhos IS

Y2 = 2430 = 2= 2-30

2430 (G
PRoceey As Fououis i < % e
2 GeeTe)

@E-2)-2)= [2-enil[z-@-3]
= (e~ -3 ](e)+si] /
= s
= 2 -dzw 9
= 2-de iy

2 bz 14

24z +i 2t et gz o
242 et
U 202’ -2 £
w2 e

o l6z + 2,
W lbe -5y
°
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Question 11

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.

la=5|, [pb=—1], [c==10]

b 9

MO A8 Fouons — AS QURLTIC A Rk (oefFecedls A/
(O DTS WUL APRAL AR CONORATE PR

H  Z=2 2= (+2 2= 1-21
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Question 12
If 1-2i is aroot of the quartic equation

42673 +1822-307+25=0

find the other three roots.

2 =142, z3=2-1, z4=2+i
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