Answers of choose by steps

Exercise (6)

Trigonometric form of a complex
nhumber.
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@ MR/Hatem Mahran Q
B ~ [5] choose the correct answer :

Q1

Solution (b)
=3—-4 - ( + )

(,.)=@, -9

Q2

Solution (d)

3, -1

tan =- | :tan‘l—:tan_l%:—SO:_?
= [T 2= [(V3) + (~12= =2

( ) )_’ (21%)

Solution (c)

=—1+V3% ==1, =3
=1 ey b+ (VB) =2
Q4

Solution (b)

=
\

=22 =2
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@ MR/Hatem Mahran Q

=tan! 02 =— 00 = —

Trig form

(cos + sin ) - 2(cos—90+ sin—90)

Solution (b)
=1—-

=tan"l-=tan"1 =2 =— 45 = —

Q6
Solution (b)

2 (cos%+ sin%) =2><_71+2 xg@&+\/§
o >

\2@)?

)
e )

s@g

Solution (b)
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@ MR/Hatem Mahran Q
-

= P=1P=1-11=1,]]=—1(

Q9

Solution (b)
| | =10

x =|[2=10%2=100

Q10

Solution (a)

| 1=6

= + -ll=y2+ 2= ®
—1=JC P 2= 7Y,
—1=11=6 &

ar QX

2 (cosz— smz) -

N\
\ Solution (b)
N\
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MR/Hatem Mahran Q
(cos + sin )

2(cos_T + sin_T)
-
Q13

Solution (¢)
| |+]|=2 =125 =6

= +

=(+ )= -

| 1=y2+ 2=]|= =6
Q14

Solution (a)
+ = +—- =

Q15 fb,
Solution (c) %

- -5 >

(=)
90 — (- + =90+ 28 =118

Q16

Solution (¢)
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_||2
x =[P~ v
- ) - = - /\/

1+ 2= 1+ 2V

Q17
Solution (d)
= +
+2=( -2
+ +2=( + -2
+2+ = - =2
+2+ == +( —2)
e v 2D
= -2, - =
— , — .
R
— (- —tan‘l%2 - 90
=2(cos—90 + sin—90)
\ Q18
\ Solution (¢)
\ 2- 2= _42-2-1_3-4 _3_4

+ 2—_22+12_5 5 5
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IR
Q19

Solution (b)
=cosl1l7 + sinl7

3=13(cos(3x17)+ sin(3x17)) =cos51+ sin51

=cos1ll+ sinll
9 =cos(11x9)+ sin(11x9) =cos99 + sin99

3 9 =cos(51+99)+ sin(51+ 99) = cos 150 4 .sin 150

Q20 _, Vaxis
Solution (b)
e ~Z
lrgand 5 plane
Q21
Solution (¢)

1:2\/§— N 1:2\/§+
> =2(c0s30+ sin30)

_AeV3 1
2=2(5+3)

s 1= 2723+ — (V3 )=2V3+ —V3+ =43+2

L(
L(

xaxis

Q
;0100 183 9459 www.hatemmahran.com

—_



@ MR/Hatem Mahran Q

\
N

olution (a)

' 2

Solution (¢)
3(cos30+ sin30) x6(cos70+ sin70)

=3 x7(cos(30+70) + sin(30+70))
= 18(co0s100 + sin100)

Solution (d)

6(cos210+ sin210) +3(cos70+ sin70)
2(c0s (210 — 70) + sin (210 —70))

2(cos 140 + sin140)

Solution (b)
(5(cos 10 + 'sin10)>?

= 52(cos (2% 10)+ sin(2x10))
= 25(cos20 + sin20)

Q26
Solutlon (b)

6
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—\/—(cos—+ sm—)
NIE R
—/6
2
Q27
Solution (d)

(25)3= 75— 3

=— o =402+(-1)2=1

Q28

Solution (d)

N

(cos + sin ) =1(cos—90+ sin—90) = cos_?+ sin_?

=224 24182 249 2A) % B=—141 x

E=—1+1X—

=—1- - ={(D2+(-1)?=+2

L S=tantt=45=

= 2(cos(%)+ sm(—)
Q29

Solution (a)
=3 (cosz+ sin—)

-bw

=3\/§+3\/_ 3

> > \/_(1+)
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_3X2 W2 _ W2,
B T2 2 2 1=
1__ 2 . 32+3\2
T 3V2-3v2 T 3V2+3V2
1 2(3V2+3v2) _ 3v2(1+)
~ 18+18 18

1
9

[N

1_3V2 1_
"= A X=X

| =3
e
T TR 99
Q31
Solution (c)
=3
=30+90=120

(cos + sin ) =3(cos120++8in120)

Solution (b)
1 - 1-
- =28
2 > 2—

- o, =62—180=—118
1 X o =2x3(cos(28—118) + sin(28 —118))

\
\ = 6(cos (—90) + sin (—90))
N

:—90:7
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Q33

Solution (d)

-

-

1

—

Solution (a)
=—3(cos45 + sin45) Q

= (cos + sin )

— =3(cos45 + 9&
&%o ——135

Solution (a)

N
\

) - 1 2 — 15
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B Q36
Solution (b)
4 +10=90 4 +10=90
4 =80 4 =-—100
=20 =—25
Q37
Solution (d)

(3 —110) =— (2 +50)
=3 —110=—2 —50
5 =60=§

N
=4

Q3
Fomo 183 9459
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B ~ Solution (c)

1+ 2 1
= == +
22114 )

Q40

Solution (c)

2 -

Q41

Solution (a)
1 =10(cos + sin )
> =5(cos + sin )

_1

—(cos( — )+ sin( — ))

2(cos—+ sm @— =
2

Q42 \Xb
Solution (a)

IH

=C0os —
__1 - _— +_=__
_ 5 COS + sin cos —sin __cos —sin
cos — sin cos + sin (cos )2+(sin )? 1
= (cos — sin )= cos ++sin

= -— = cos —sin —(cos +sin )=—2sin
N\
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B ~ Solution (b)

\
\

>

1=C0S {+ sin ;
174=cos(—4 1)+ sin(—4 »,)
5 =C0S ,+ sin ,

23 =1c0s(3 ,)+ sin(3 ,)

cos(—4 1+3 ,)=1

14 3—COS( 4 + 3 2)+ Sln( 4 + 3 2)—1 Q

—4 1+3 2=0

13

2 4

Solution (d)
1 =C0s + sin

_ + b
= C0s2 sm2%
2 - 2

3 ;-
Q45

Solution (c)

— (sint— cost
= (sm? coss)
= (cos + sin )

sin 240 = _Tﬁ = ¢0s 150 = cos 210
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— 05240 ===5sin150 = sin 30

= (cos150+ sin150)
6 = 6(cos(150% 6) + sin(150x%6)) = %(—-1+0)=—

p
:

[24] choose the correct answer :

Q1
Solution (c) K%Q
= + = — ||=42+ 2 Q
()

Q2
Solution (b) ’b\'

1+2 1+ 1+ +2 — -1 -1 3
— 5 X = = —4 -
1- 1+ 1+1 2 2 2
R ® 2
Q3

Solution (c)
1=1+V2 - 1 =V3=] 4|
L1l V3

N e
.

Q4
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B ~ Solution (c)

\
N -

>

| 1] =2] ;]
=2,
,= +90
= —180

—= —(COS(z 1)+ sin( 2— 1))

——(cos( +90— +180)+ sin( +90— 180))®Q

—-(cosZ70+ sm270)——(cos —90 + sin %

Solution (c)

[l =112l =1 4l Q}
1~ ) - 9

2

2—1(05 &90)=

Q6
Solution (b)
1~ - 90 -

2 - - +90
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B - -—90-—
1234~ 1+ 2+ 3+
=90— + +90-90- +
Q7
Solution (a)
=1+ \/§
- =—1- \/§
Q8
Solution (b)

=3 e

5
arg ( 1 2)=E= 1+ o=

N\l =
arg(z)_g 1 2 9

—
L2 - 155, &
Solution (a)
1+t 3 z .2
5
2+t 3=35 -~ .3

\
N 10

;OIOO 183 9459

4

—90 =

, 3=30
arg( 1 o 3)= 1+ o+ 3=10+20+30=60=-

3
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B ~ Solution (c)

= -+

+ —2 -5 tan90 =— - —2=0 -

+ —4_>tan135=T4=—1_> =4 —

= + =2+2 - =tan?

Q11
Solution (b)
1=3+3\/§ ) 2=—4_4\/§
1+ 2, =—1-+3
=2, =—120

NN

&~

Solution (b)
=1+ \/§
®

. =2, %\
= 2(cos6 sin60)
8 = 28(cos (60 % 8) + sin(60 x 8))

=60x8 =480 -— 360

;0100 183 9459 www.hatemmahran.com
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B ~ Solution (d)

=(1+V3) | |=8
=2 - =3
=(1+V3)} . =2 =23=8
-~ =60 =60x3=180=

Q14 \
Solution (c) K’b
R Q

1— 2=2 —(-1+3)=2+1-3 =1- ’b

=12+ (—1)2=+2 @

= tan"1 = =—45,135 - ®

<

s \2(8\'

Solution (b)
1 2= 1 2 +o2)+ sin( 1+ ), 1+ =180
12= 12 0)+ sin(180)) = 4 ,(-1+0)=— ; ,
Q16
Solution (b)
= - - =180
\ —180— =-—180=—
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R Q17

Solution (d)
1= 1,2~ 2
L+ =180
,=180— ,

Q18

Solution (a)
(0+ (2)=0, 1=

Q19 \2\
Solution (¢ %
o (1) _ _(+) _
1+ (1+_) +1

1+

’1+

Q20

= Solution (a)
N
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—2= -2+ | =2|=,/( -2+ 2

=1 -2
| P=1 -2

2= 2-4 +4

Q21 \
Solution (b) Q
— N |2= 24 2 %
-3= + =3,| -3P=( -3+
| =3P=1 ®

( —3)2+ 2= 24 2
2 Q

-6 +9= 2 \'

|+3|
| =31=1 +3] , = +

\
= —-3|2=] + +3]°

2+ ( =3)%= 2+ ( +3)?
;0100 183 9459 www.hatemmahran.com
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B = 246 +9
-6 =6 - =0- -

Solution (d)

« cos 75— sin75
cos 75+ sin75 cos75— sin75

_ cos75+sin75 __ cos75+sin75
(cos 75)2+(sin 75)2 1

= c0s75+sin75=sin75+ cos75 - 90—
=cos15+ sin15

=cos(15x6)+ sin(15x%x6)
=15%x6=90=7

Solution (c)

—_ —

3

73

+ = coss» + sin
cos + sin. + (cos + sin )
=cos +.Sinn + cos —sin

1—vV3 1++/3
‘/_+ V3

= —+ sin—-+ ——sin-=
cos 3 SIn 3 COS 3 SIn 3 > >

tan =23 —_75 105 . =

N = z
\ -

@1

)
y |
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B ~ Solution (b)

4_)4

)
)
)
w

5
4 =3 +

=sin20(1 + cot20)
=sin20 + cos 20 @tb
=cos + sin
=cos70+ sin70
. =4 2+ 2=,/(cos70) 702 =1 ()
: @; ()

®

Q27

Solution (d
=1+ tanl5= +

= /12 + (tan 15)2 = \/(sec 15)2 = sec 15

\ o
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B ~ Solution (c)

+| [=8+12
+ +, 2+ 2=8+12
=12 - =12
+vV 2+122=38
=—5
| 2= 2+ 2=52+122=169

Q29

Solution (a)

cos —sin __ cos(— )+ sin(— )

cos3 — sin3 cos(—3 )— sin(—3 ) -

cos2 + sin2 =
cos2 =0-2 =90 - =45@

Q30

Solutlon (a) %’b
AR s

Q31

Solution (b)

v 323 (o oy

;OIOO 183 9459
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y Q32

Solution (b)

“G+2) - -1

= (1(cos60+ sin60)) =1 (cos60 + sin60 )=1
cos60 =1 sin60 =0
=6,0 =6,0

p
:

=0 ) ]
sin = 25|nEcosE
Q33 2 2

-ofong) -1 -1-2fin)
COS COS2 SII’I2

Solution (b)
1—cos + sin

2
2(sin5) + 2 sinEx cos
ZsinE(SinE+ cosE) = Zsinz(cos (90 —5) + sin(90 —5))

- 2sin-, 20 —5=-—5

2 2

Solution(a)
1+cos2 + sin2

1+2(cos )2—1+ .2sin cos =2(cos )2+2 sin cos

=2cos (cos + sin )

\ =2cos =] |
= -

;0100 183 9459 www.hatemmahran.com
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B ~ Solution (b)

1+ cos40+ sin40 =1+ 2(cos20)?2—1+ .2sin20co0s?20

= 2(c0s20)? + 2 sin20c0s20 = 2c0s 20 (cos20 + sin20)
=20 = 3

Q36

L, =cos70+ sin70 {bQ

> =020+ sin20
1+ >=c0s70+ cos20 + (sin70 + sin 20) % + 1.2817

=tan"l-=tan"11 =45 ’b( )
()

. =,/2x(1.2817)2 =1.8126

&
Q\.

\
\
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y Q37

Solution (c)

—cosz—+ sinz— 2
1 3 3 ' 173

= —=+ Sin- -
2 COS6 S|n6, 2 5

Solution (c)

1+ tan18 < cos 18
1- tan18 - cos 18

__C0s18+ sin18 __ cos 18
" cos18— sin18  cos(— in(—18) '
1~ 2=18_ _18)= 5
®
Q39
Solution

1

+ +2=1
+

N .
= L =12-2=-1

2,1 _ 2
2
4 4 - — 12
;0100 183 9459

www.hatemmahran.com



\
\

u MR/Hatem Mahran Q
4= (-D2-2=-1

164 = (-1)2-2=—1
24 L= (-1)2-2=-1
Q40

Solution (d)

| 1+ 2l <| 1|+ 2l

| 1+ 2l =1 1|+ 2l

Q41

Solution (c)
=cos + SIn , =coS .+ sin

=cos( + )+ sin( +)

1 _ 1 ><cos(+)—sin(+)
" cos( + )+ sin( + ) eos( + )—sin( + )
i: cos( + )=sin( + )

cos(+)2+3in(+)2=COS( + )— sin( + )
%( +i):%(005( + )+ Sin( + )+COS( + )_ Sin( + ))
=%(2COS( + ))=cos( + )

Q42

Solution (a)
(cos + sin )* _ (cos + sin )?
(sin + cos )®  (sin(90— )+ cos (90— ))°

0100 183 9459 www.hatemmahran.com
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B

\
\

-4 —5090— )=4 —5%x90+5 =9 —450=9 —90
cos(9 —90)+ sin(9 —90) =sin9 — cos9

p
:

Solution (c)

-1+ [[=2
= + ,||=\/ﬁ=2_,||2= 2 4 2:4_,%0

+ -1+ = —-1+( +1)

tan180=%ﬁ +1=0- =-1 ’§

1 - 2 + 2=4

24 (-1)2 =4

2=3—> =i\/§
=180 - 2 .- Q

= + =—+3-1

Q44 \2\’8\'
Q\.

Solution (c)
2=7 1

Solution (b)

2= \+\_) 2= N
1+ 2=(C— )+ (= )=0+0

— 4+ 4+  =0+0

;0100 183 9459 www.hatemmahran.com
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B 4 + N — O

12=(+ )= D=+ ) =)= -

=2 +(*= )
2_ 2
tan180 = ——=0 - 2 2=90
(- )XX+)=0- - =0, + =0- ==

1~ =tan‘1(_=‘_=_1)=135=3T ’§K

Solution (a)
. =3 @

Solution (¢) %’b
= +

N\
\ =(—4,0), °=(—4)>+0+4=20
N\

= 2=20
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Solution (c)
=5(cos + sin ), =5
. _3_ _
_4_ _ > q
cos =-=-., =4
° ——
=%><2 X2 =x2%x4%x2%x3=24 5 ,\X:
.Z — W
Q49
Solution (b)
=1—\/§ - =2, =—60
1 42
>— 1=90 20
>»+60=90- ,=30 60
|12|=|1||2|=1—>2|2|=1—>|2|=% 2
Q5® zZ7
Solution (c)
= + SL = 2 2’ . = tan 1_
=( + )= - = - N 24 2 2:__
1= 2
=1-v3 - =1, =—+3
tan~'-=—60, tan"1— =30
( ) =90 =3
0100 183 9459
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y Q51

Solution (b)
1 =3(cos + sin )

> =2(cos + sin )

3 =4(cos + sin )

4 =C0S + sin

1234=3%2x4(cos( + + + )+ sin( + K )

.- + + + =360

L 2 3 4= 24(cos360 + sin360) = 24 @fb
&
>
\
N\
\

;0100 183 9459 www.hatemmahran.com
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	𝑦Solution (a)
	𝑦=�1�4���sec�4��𝑥�                             4
	𝑦��=��sec�3��𝑥���sec�𝑥��tan�𝑥��  
	𝑦��=��sec�4��𝑥��tan�𝑥� 
	𝑦��=4𝑦�   tan�𝑥� 
	Q23
	Solution (a)
	 𝑦=��csc�𝑥�−�cot�𝑥����csc�𝑥�+�cot�𝑥��=��csc�2
	𝑦=1𝑦��=zero 
	+�cot��2𝜃�����sec�2���0���=0+�cot��2𝜃��=�cot��2�


	[5] choose the correct answer :
	Q1
	Solution (b)
	 𝑧=3−4𝑖→(𝑥+𝑦𝑖)
	 �𝑥 , 𝑦�=(3 , −4)    


	Q2
	Solution (d)
	 (�3� , −1)
	 �tan�𝜃�=�𝑦�𝑥�  , 𝜃=��tan�−1���𝑦�𝑥��=��tan�−
	 𝑟=��𝑥�2�+�𝑦�2��=����3���2�+��−1��2��=�4�=2
	 ( 𝑟 , 𝜃)→( 2 , �−𝜋�6�) 


	Q3
	Solution (c)
	 𝑧=−1+�3�𝑖→𝑥=−1  , 𝑦=�3�
	�𝑧�=��𝑧��=���−1��2�+���3���2��=2 


	Q4
	Solution (b)
	 𝑧=−2𝑖
	 𝑟=���−2��2��=2
	 𝜃=��tan�−1���−2�0��=−90=�−𝜋�2�
	Trig form
	 𝑟 ��cos�𝜃�+𝑖�sin�𝜃��→2 (�cos�−90�+𝑖�sin�−90�


	Q5
	Solution (b)
	 𝑧=1−𝑖
	 𝜃=��tan�−1���𝑦�𝑥��=��tan�−1���−1�1��=−45=�−𝜋�


	Q6
	Solution (b)
	 2 ��cos��2𝜋�3��+𝑖�sin��2𝜋�3���=2×�−1�2�+2𝑖×��


	Q7
	𝑧=𝑥+𝑦𝑖
	�𝑧�=𝑥−𝑦𝑖
	- 𝐹𝑖𝑟𝑠𝑡 :𝑧→𝜃  , �𝑧�→−𝜃                   
	- 𝑆𝑒𝑐𝑜𝑛𝑑 :𝑧→𝜃=��tan�−1���𝑦�𝑥��
	                2𝑧→𝜃=��tan�−1���2𝑦�2𝑥��=��tan�
	                𝑠𝑎𝑚𝑒 𝑎𝑚𝑙𝑖𝑡𝑢𝑑𝑒         
	- 𝑇ℎ𝑖𝑟𝑑 :𝑧→𝜃 ,  �1�𝑧�→−𝜃                  

	Q8
	Solution (b)
	 𝑧=�1��𝑧�� →𝑧×�𝑧�=1
	 �𝑟�2�=��𝑧��2�=���𝑧���2�=1→�𝑧�=1  , ��𝑧��=−1 


	Q9
	Solution (b)
	 �𝑧�=10
	 𝑧×�𝑧�=��𝑧��2�=�10�2�=100


	Q10
	Solution (a)
	 �𝑧�=6
	 𝑧=𝑥+𝑦𝑖→�𝑧�=��𝑥�2�+�𝑦�2��=𝑟
	 �𝑧�=𝑥−𝑦𝑖  , �−𝑧�=−𝑥+𝑦𝑖
	 ��−𝑧��=���−𝑥��2�+�𝑦�2��=��𝑥�2�+�𝑦�2��=𝑟
	 ��−𝑧��=�𝑧�=6


	Q11
	Solution (a)
	 𝑧=6 (�cos��𝜋�3��+𝑖�sin��𝜋�3��)
	 𝑧=𝑟(�cos�𝜃�+𝑖�sin�𝜃�)
	 𝑟=�𝑧�=��𝑧��=6


	Q12
	Solution (b)
	 2 (�cos��𝜋�4��−𝑖�sin��𝜋�4�)�→𝑛𝑜𝑡 𝑡ℎ𝑒 𝑡𝑟
	 𝑟 (�cos�𝜃�+𝑖�sin�𝜃�)
	 2(�cos��−𝜋�4��+𝑖�sin��−𝜋�4��)
	 𝑡ℎ𝑒 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 𝑖𝑠 �−𝜋�4�


	Q13
	Solution (c)
	 �𝑧�+��𝑧��=2𝑟=12→𝑟=6
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 𝑧𝑖=�𝑥+𝑦𝑖�𝑖=𝑥𝑖−𝑦
	 �𝑧𝑖�=��𝑥�2�+�𝑦�2��=�𝑧�=𝑟=6


	Q14
	Solution (a)
	 𝑧+�𝑧�=𝜃+−𝜃=𝑧𝑒𝑟𝑜


	Q15
	Solution (c)
	 𝑧→𝜃 , �𝑖�𝑧�→→(90−𝜃)
	 �𝑧�→−𝜃 , �𝑖��𝑧��→(90−�−𝜃�)
	 90−�−𝜃�=90+𝜃=90+28=118


	Q16
	Solution (c)
	 𝑧 ×�𝑧�=��𝑧��2�→𝑎   ✓
	 𝑧×�𝑧�=���𝑧���2�→𝑏   ✓
	 𝑧→𝜃 ,�𝑧�→−𝜃  →𝑐  ✗
	 ��𝑧�1�+�𝑧�2��=��𝑧�1��+��𝑧�2��→𝑑 ✓


	Q17
	Solution (d)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 𝑧+2=𝑖�𝑧−2�
	 𝑥+𝑦𝑖+2=𝑖(𝑥+𝑦𝑖−2)
	 𝑥+2+𝑦𝑖=𝑥𝑖−𝑦−2𝑖
	 𝑥+2+𝑦𝑖=−𝑦+�𝑥−2�𝑖 𝑥+2=−𝑦→𝑥+𝑦=−2     
	 𝑦=𝑥−2→𝑥−𝑦=2
	 ∴𝑥=0  , 𝑦=−2 
	 𝑧=𝑥+𝑦𝑖=−2𝑖
	 𝑟−���−2��2��=2    , 𝜃=��tan�−1���−2�0��=−90
	 𝑧=2(�cos�−90�+𝑖�sin�−90�)


	Q18
	Solution (c)
	 𝑧=�2−𝑖�2+𝑖�×�2−𝑖�2−𝑖�=�4−2𝑖−2𝑖−1��2�2�+�1�
	 𝑟=����3�5���2�+���4�5���2��=1


	Q19
	Solution (b)
	 𝑥=�cos�17�+𝑖�sin�17�
	 �𝑥�3�=�1�3�(�cos��3×17��+𝑖�sin��3×17��)=�cos�51
	 𝑦=�cos�11�+𝑖�sin�11�
	 �𝑦�9�=�cos�(11×9)�+𝑖�sin�(11×9)�=�cos�99�+𝑖�si
	 �𝑥�3��𝑦�9�=�cos�(51+99)�+𝑖�sin��51+99��=�cos�1


	Q20
	Solution (b)
	 𝑧→𝜃
	 �𝑧�→−𝜃
	 𝑟𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑏𝑜𝑢𝑡 𝑥 𝑎𝑥𝑖𝑠 


	Q21
	Solution (c)
	 �𝑧�1�=2�3�−𝑖→��𝑧�1��=2�3�+𝑖
	 �𝑧�2�=2(�cos�30�+𝑖�sin�30�)
	 �𝑧�2�=2(��3��2�+�1�2�𝑖)
	 �𝑧�2�=�3�+𝑖→��𝑧�2��=�3�−𝑖
	 ��𝑧�1��−��𝑧�2��=2�3�+𝑖−��3�−𝑖�=2�3�+𝑖−�3


	Q22
	Solution (a)
	 �𝑧�1�→�𝜃�1�  , �𝑧�2�→�𝜃�2�
	 �𝑧�1��𝑧�2�→�𝜃�1�+�𝜃�2�


	Q23
	Solution (c)
	 3(�cos�30�+𝑖�sin�30�)×6(�cos�70�+𝑖�sin�70�)
	 =3×7(�cos��30+70��+𝑖�sin��30+70��)
	 =18(�cos�100�+𝑖�sin�100�)


	Q24
	Solution (d)
	 6(�cos�210�+𝑖�sin�210�)÷3(�cos�70�+𝑖�sin�70�)
	 �6�3�(�cos��210−70��+𝑖�sin��210−70��)
	 2(�cos�140�+𝑖�sin�140�)


	Q25
	Solution (b)
	 ��5(�cos�10�+𝑖�sin�10���2�
	 =�5�2�(�cos��2×10��+𝑖�sin��2×10��)
	 =25(�cos�20�+𝑖�sin�20�)


	Q26
	Solution (b)
	 𝑟=�2�  , 𝜃=�7𝜋�6�
	 𝑧=�2�(�cos��7𝜋�6��+𝑖�sin��7𝜋�6��)
	 𝑧=�2� ��−�3��2�−�1�2�𝑖�=�−�6��2�−��2��2�𝑖
	 ∴𝑡ℎ𝑒 𝑟𝑒𝑎𝑙 𝑝𝑎𝑟𝑡 𝑖𝑠 �−�6��2�


	Q27
	Solution (d)
	 ���𝑖�25���3�=�𝑖�75�=�𝑖�3�
	 𝑧=−𝑖→𝑟=��0�2�+��−1��2��=1
	             →𝜃=−90=�−𝜋�2�
	 𝑧=𝑟 ��cos�𝜃�+𝑖�sin�𝜃��=1��cos�−90�+𝑖�sin�−9


	Q28
	Solution (d)
	 𝑧=�𝑖�22�+�𝑖�24𝑛−13�=�𝑖�2�+���𝑖�24���𝑛�×�𝑖
	 𝑧=−1−𝑖→𝑟=���−1��2�+��−1��2��=�2�
	                    →𝜃=��tan�−1���−1�−1��=45=�𝜋�
	 𝑧=�2� (�cos���−3𝜋�4���+𝑖�sin���−3𝜋�4���)


	Q29
	Solution (a)
	 𝑧=3 (�cos��𝜋�4��+𝑖�sin��𝜋�4��)
	 𝑧=�3�2��2�+�3�2��2�𝑖=�3�2��2�(1+𝑖)
	 �𝑧�=�3�2��2�−�3�2��2�𝑖=�3�2��2�(1−𝑖)
	 �1��𝑧��=�2�3�2�−3�2�𝑖�×�3�2�+3�2�𝑖�3�2�+3
	 �1��𝑧��=�2(3�2�+3�2�𝑖)�18+18�=�3�2�(1+𝑖)�18
	 �1��𝑧��=�3�2��2��1+𝑖�×�1�9�=𝑧×�1�9�=�1�9�𝑧
	 𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
	 �𝑧�=3
	 �1��𝑧��=�𝑧�𝑧�𝑧��=�𝑧���𝑧��2��=�𝑧�9�=�1�9�𝑧


	Q31
	Solution (c)
	 𝑟=3 
	 𝜃=30+90=120
	 𝑟 ��cos�𝜃�+𝑖�sin�𝜃��=3(�cos�120�+𝑖�sin�120�)


	Q32
	Solution (b)
	 �𝑧�1�→�𝑟�1�=3
	       →�𝜃�1�=28
	 �𝑧�2�→�𝑟�2�=2
	      →�𝜃�2�=62−180=−118
	 �𝑧�1�×�𝑧�2�=2×3(�cos��28−118��+𝑖�sin��28−118��
	              =6(�cos��−90��+𝑖�sin��−90��)
	 ∴𝜃=−90=�−𝜋�2�


	Q33
	Solution (d)
	 −𝑧→𝑤𝑟𝑜𝑛𝑔 𝑎𝑛𝑠𝑤𝑒𝑟 
	 �𝑧�→𝑤𝑟𝑜𝑛𝑔 𝑎𝑛𝑠𝑤𝑒𝑟 
	 �1�𝑧�→𝑤𝑟𝑜𝑛𝑔 𝑎𝑛𝑠𝑤𝑒𝑟 
	 𝑧→𝜃  , �1��𝑧��→𝑠𝑎𝑚𝑒 𝜃
	 �𝑧�→−𝜃 , �1�𝑧�→𝑠𝑎𝑚𝑒−𝜃


	Q34
	Solution (a)
	 𝑧=−3(�cos�45�+𝑖�sin�45�)
	 𝑧=𝑟 (�cos�𝜃�+𝑖�sin�𝜃�)
	 𝑟 𝑎𝑙𝑤𝑎𝑦𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒
	 −𝑧=3(�cos�45�+𝑖�sin�45�)
	 −𝑧→𝜃 , 𝑧→𝜃−180 
	 −𝑧→45  , 𝑧→45−180=−135


	Q35
	Solution (a)
	 �𝑧�1�→�𝜃�1�=�4𝜋�5�
	 �𝑧�2�→�𝜃�2�=�2𝜋�3�
	 ��𝑧�1���𝑧�2��→�𝜃�1�−�𝜃�2�=�4𝜋�5�−�2𝜋�3�=�2�


	Q36
	Solution (b)
	 4𝜃+10=90          4𝜃+10=90
	 4𝜃=80                    4𝜃=−100
	 𝜃=20                        𝜃=−25


	Q37
	Solution (d)
	 �3𝜃−110�=−(2𝜃+50)
	 =3𝜃−110=−2𝜃−50
	 5𝜃=60=�𝜋�3�
	 𝜃=�𝜋�15�


	Q38
	 𝑧→𝑟=2
	    →𝜃=�𝜋�2�
	 𝑧=𝑟(�cos�𝜃�+𝑖�sin�𝜃�)
	 𝑧=2��cos�90�+𝑖�sin�90��=0+2𝑖=2𝑖
	 𝑧+2=2+2𝑖→𝑟=2�2�           𝑓𝑖𝑟𝑠𝑡 (𝑑)
	                              →𝜃=��tan�−1���2�2��
	 𝑥 𝑎𝑛𝑑 𝑦 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 →�1�𝑠𝑡� 𝑞𝑢𝑎𝑑.
	 𝜃=�𝜋�4�                                        

	Q39
	Solution (c)
	 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡=��𝑧�1�+�𝑧�2��2�=�1�2�(�𝑧�1�+�


	Q40
	Solution (c)
	 𝑧→𝜃  , 𝑛𝑧→𝜃  , 𝑛𝜖𝑅
	 2𝑧→𝜃


	Q41
	Solution (a)
	 �𝑧�1�=10(�cos�𝜃�+𝑖�sin�𝜃�)
	 �𝑧�2�=5��cos�∝�+𝑖�sin�∝��
	 ��𝑧�1���𝑧�2��=�10�5���cos��𝜃−𝛼��+𝑖�sin��𝜃−�
	 ��𝑧�1���𝑧�2��=2��cos��3𝜋�4��+𝑖�sin��3𝜋�4���=


	Q42
	Solution (a)
	 𝑧=�cos�𝜃�−𝑖�sin�𝜃�
	 ��𝑧�2�−1�𝑧𝑖�×�−𝑖�−𝑖�=�−�𝑧�2�𝑖+𝑖�𝑧�=−𝑧𝑖
	 �𝑖�𝑧�=�𝑖��cos�𝜃�−𝑖�sin�𝜃��×��cos�𝜃�+𝑖�sin
	 𝑧𝑖=𝑖��cos�𝜃�−𝑖�sin�𝜃��=𝑖�cos�𝜃�+�sin�𝜃�
	 �𝑖�𝑧�−𝑧𝑖=𝑖�cos�𝜃�−�sin�𝜃�−�𝑖�cos�𝜃�+�sin


	Q43
	Solution (b)
	 �𝑧�1�=�cos��𝜃�1��+𝑖�sin��𝜃�1��
	 ��𝑧�1��−4�=�cos�(−4�𝜃�1��)+𝑖�sin�(−4�𝜃�2�)�
	 �𝑧�2�=�cos��𝜃�2��+𝑖�sin��𝜃�2��
	 ��𝑧�2��3�=�cos�(3�𝜃�2�)�+𝑖�sin�(3�𝜃�2�)�
	 ��𝑧�1��−4���𝑧�2��3�=�cos�(−4�𝜃�1��+3�𝜃�2�)+𝑖
	 �cos�(−4�𝜃�1��+3�𝜃�2�)=1
	 −4�𝜃�1�+3�𝜃�2�=0
	 ��𝜃�1���𝜃�2��=�3�4�


	Q44
	Solution (d)
	 �𝑧�1�=�cos�𝜃�+𝑖�sin�𝜃�
	 �𝑧�1�→𝜃
	 �𝑧�2�=�cos�2𝜃�+𝑖�sin�2𝜃�
	 �𝑧�2�→2𝜃
	 3�𝑧�1��𝑧�2�→𝜃+2𝜃=3𝜃


	Q45
	Solution (c)
	 𝑧=𝑘(�sin��4𝜋�3��−𝑖�cos��4𝜋�3��)
	 𝑧=𝑟(�cos�𝜃�+𝑖�sin�𝜃�)
	 �sin�240�=�−�3��2�=�cos�150�=�cos�210�
	 −�cos�240�=�1�2�=�sin�150�=�sin�30�
	 𝑧=𝑘(�cos�150�+𝑖�sin�150�)
	 �𝑧�6�=�𝑘�6���cos��150×6��+𝑖�sin��150×6���=�𝑘�


	[24] choose the correct answer :
	Q1
	Solution (c)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖 , �𝑧�=𝑥−𝑦𝑖  , �𝑧�=��𝑥�2�
	 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑣𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 
	 �1�𝑧�=�1�𝑥+𝑦𝑖�
	 �1�𝑧�=�1�𝑥+𝑦𝑖�×�𝑥−𝑦𝑖�𝑥−𝑦𝑖�=�𝑥−𝑦𝑖��𝑥


	Q2
	Solution (b)
	 �1+2𝑖�1−𝑖�→×�1+𝑖�1+𝑖�=�1+𝑖+2𝑖−2�1+1�=�−1+3�
	 𝑥→𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 , 𝑦→𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒  ∴�2�𝑛


	Q3
	Solution (c)
	 �𝑧�1�=1+�2�𝑖→�𝑟�1�=�3�=��𝑧�1��
	 ���𝑧�1���𝑧�2���=���𝑧�1�����𝑧�2���=���𝑟�1����


	Q4
	Solution (c)
	 ��𝑧�1��=2��𝑧�2��
	 �𝑟�1�=2�𝑟�2�
	 �∝�2�=𝜃+90
	 �∝�1�=𝜃−180
	 ��𝑧�2���𝑧�1��=��𝑟�2���𝑟�1��(�cos���∝�2�−�∝�1�
	     =��𝑟�2��2�𝑟�2��(�cos��𝜃+90−𝜃+180��+𝑖�sin
	     =�1�2���cos�270�+𝑖�sin�270��=�1�2�(�cos�−90�


	Q5
	Solution (c)
	 ��𝑧�1��=��𝑧�1��𝑧�2��=��𝑧�1����𝑧�2��→��𝑧�2��
	 �𝑧�1�→𝜃 , �𝑧�1��𝑧�2�→𝜃+90
	 �𝑧�2�=��𝑧�1��𝑧�2���𝑧�1��=𝜃+90−𝜃=90
	 �𝑧�2�=1��cos�90�+𝑖�sin�90��=𝑖


	Q6
	Solution (b)
	 �𝑧�1�→𝑧→90−𝜃
	 �𝑧�4�→�𝑧�→𝜃−90
	 �𝑧�2�→−�𝑧�→𝜃+90
	 �𝑧�3�→−�𝑧�→−90−𝜃
	 �𝑧�1��𝑧�2��𝑧�3��𝑧�4�=�𝑎𝑟𝑔�1�+�𝑎𝑟𝑔.�2�+�
	                =90−𝜃+𝜃+90−90−𝜃+𝜃−90=𝑧𝑒𝑟𝑜


	Q7
	Solution (a)
	 𝑧=1+�3�𝑖
	 −𝑧=−1−�3�𝑖


	Q8
	Solution (b)
	 �arg���𝑧�1��𝑧�2���=�5𝜋�18�=�𝜃�1�+�𝜃�2�=�5𝜋�
	 �arg����𝑧�1���𝑧�2����=�𝜋�9�→�𝜃�1�−�𝜃�2�=�𝜋�
	 𝑓𝑟𝑜𝑚 1 , 2 →�𝜃�1�=�7𝜋�36� , �𝜃�2�=�𝜋�12�


	Q9
	Solution (a)
	 �𝜃�1�+�𝜃�2�=�𝜋�6�→   𝑒𝑞𝑢. 1 
	 �𝜃�1�+�𝜃�3�=�2𝜋�9�→  𝑒𝑞𝑢. 2
	 �𝜃�2�+�𝜃�3�=�5𝜋�8�→  𝑒𝑞𝑢.3
	 𝑓𝑟𝑜𝑚 1 , 2 , 3→∴�𝜃�1�=10 , �𝜃�2�=20 , �𝜃�3
	 �arg���𝑧�1��𝑧�2��𝑧�3���=�𝜃�1�+�𝜃�2�+�𝜃�3�=1


	Q10
	Solution (c)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 𝑥+𝑦𝑖−2→�tan�90�=�𝑦�𝑥−2�→𝑥−2=0→𝑥=2
	 𝑥+𝑦𝑖−4→�tan�135�=�𝑦�𝑥−4�=−1→𝑦=4−𝑥=4−2=2
	 𝑧=𝑥+𝑦𝑖=2+2𝑖→𝜃=��tan�−1���2�2��=�𝜋�4�


	Q11
	Solution (b)
	 �𝑧�1�=3+3�3�𝑖    , �𝑧�2�=−4−4�3�𝑖
	 �𝑧�1�+�𝑧�2�=−1−�3�𝑖
	 ∴𝑟=2 , 𝜃=−120


	Q12
	Solution (b)
	 𝑧=1+�3�𝑖  
	 𝑧→𝑟=2 , 𝜃=60
	 𝑧=2(�cos�60�+𝑖�sin�60�)
	 �𝑧�8�=�2�8�(�cos��60×8��+𝑖�sin��60×8��)
	 𝜃=60×8=480→−360
	                     =120=�2𝜋�3�


	Q13
	Solution (d)
	 𝑧=�(1+�3�)�𝑛�  , �𝑧�=8
	 �𝑧�=�2�𝑛�→𝑛=3
	 𝑧=�(1+�3�)�3�→𝑟=�2�𝑛�=�2�3�=8
	                          →𝜃=60𝑛=60×3=180=𝜋


	Q14
	Solution (c)
	 �𝑧�1�=2𝑖  , �𝑧�2�=−1+3𝑖
	 �𝑧�1�−�𝑧�2�=2𝑖−�−1+3𝑖�=2𝑖+1−3𝑖=1−𝑖
	 𝑟=��1�2�+�(−1)�2��=�2�
	 𝜃=��tan�−1���−1�1��=−45 , 135→𝑟𝑒𝑓𝑢𝑠𝑒𝑑


	Q15
	Solution (b)
	 �𝑧�1��𝑧�2�=�𝑟�1��𝑟�2���cos���𝜃�1�+�𝜃�2���+�
	 �𝑧�1��𝑧�2�=�𝑟�1��𝑟�2���cos��180��+𝑖�sin��180


	Q16
	Solution (b)
	 𝑧→𝜃
	 −𝑧→𝜃−180
	 𝜃−180−𝜃=−180=−𝜋


	Q17
	Solution (d)
	 �𝑧�1�→�𝜃�1�  , �𝑧�2�→�𝜃�2�
	 �𝜃�1�+�𝜃�2�=180
	 �𝜃�1�=180−�𝜃�2�
	 �𝑧�1�=−��𝑧�2��


	Q18
	Solution (a)
	 𝑎𝑚𝑝��𝑧�1��+𝑎𝑚𝑝��𝑧�2��=0  , �𝑟�1�=�𝑟�2�
	 �𝜃�1�+�𝜃�2�=0
	 �𝜃�1�=−�𝜃�2�


	Q19
	Solution (c)
	 �1+𝑧�1+�𝑧��×�𝑧�𝑧�=�𝑧(1+𝑧)�𝑧(1+�1�𝑧�)�=�𝑧
	 𝑧→𝜃 , �1+𝑧�1+�𝑧��→𝜃


	Q20
	Solution (a)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖 , �𝑧�=��𝑥�2�+�𝑦�2��  
	  𝑧−2=𝑥−2+𝑦𝑖 , �𝑧−2�=��(𝑥−2)�2�+�𝑦�2�� 
	 �𝑧�=�𝑧−2�    𝑏𝑦 𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 
	 ��𝑧��2�=��𝑧−2��2�
	 �𝑥�2�+�𝑦�2�=�(𝑥−2)�2�+�𝑦�2�
	 �𝑥�2�=�𝑥�2�−4𝑥+4
	 𝑥=1


	Q21
	Solution (b)
	𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖  , ��𝑧��2�=�𝑥�2�+�𝑦�2� 
	 𝑧−3=𝑥+𝑦𝑖−3 , ��𝑧−3��2�=��𝑥−3��2�+�𝑦�2�
	 ��𝑧−3��2�=��𝑧��2�
	 �(𝑥−3)�2�+�𝑦�2�=�𝑥�2�+�𝑦�2�
	 �𝑥�2�−6𝑥+9=�𝑥�2�
	 6𝑥=9→𝑥=�3�2�


	Q22
	Solution (a)
	 ��𝑧−3𝑖�𝑧+3𝑖��=1
	 ��𝑧−3𝑖���𝑧+3𝑖��=1     
	 �𝑧−3𝑖�=�𝑧+3𝑖�    , 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 �𝑥+𝑦𝑖−3𝑖�� �2�=�𝑥+𝑦𝑖+3𝑖�� �2�          𝑏
	 �𝑥�2�+��𝑦−3��2�=�𝑥�2�+��𝑦+3��2�
	 �𝑦�2�−6𝑦+𝑦=�𝑦�2�+6𝑦+9
	 −6𝑦=6𝑦→𝑦=0→𝑙𝑖𝑒𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑥−𝑎𝑥𝑖𝑠


	Q23
	Solution (d)
	 𝑧=�𝑖��cos�75�+𝑖�sin�75��×��cos�75�−𝑖�sin�75��
	    =�𝑖�cos�75�+�sin�75�����cos�75���2�+���sin�75
	 𝑧=𝑖�cos�75�+�sin�75�=�sin�75�+𝑖�cos�75�→  90−�
	 𝑧=�cos�15�+𝑖�sin�15�
	 �𝑧�6�=�cos��15×6��+𝑖�sin��15×6��
	 𝜃=15×6=90=�𝜋�2�


	Q24
	Solution (c)
	 �𝑧�→�−𝜋�3�
	 𝑧→�𝜋�3�
	 𝑧+𝑧𝑖 , 𝑤ℎ𝑒𝑟𝑒 𝑧=�cos�𝜃�+𝑖�sin�𝜃�
	 �cos�𝜃�+𝑖�sin�𝜃�+��cos�𝜃�+𝑖�sin�𝜃��𝑖
	 =�cos�𝜃�+𝑖�sin�𝜃�+𝑖�cos�𝜃�−�sin�𝜃�
	 =�cos��𝜋�3��+𝑖�sin��𝜋�3��+𝑖�cos��𝜋�3��−�sin�
	 �tan�𝜃�=�1+�3��1−�3��→𝜃=−75 , 105→�7𝜋�12�


	Q25
	Solution (b)
	 �𝑧�4�→4𝜃
	 5𝑧→𝜃→𝑡ℎ𝑟𝑒𝑒 𝑡𝑖𝑚𝑒𝑠→3𝜃
	 4𝜃=3𝜃+�𝜋�3�
	 𝑧→𝜃=�𝜋�3�
	 �𝑧�→−𝜃=�−𝜋�3�


	 Q26
	 𝑧=�sin�20�(1+𝑖�cot�20�)
	 𝑧=�sin�20�+𝑖�cos�20�
	 𝑧=�cos�𝜃�+𝑖�sin�𝜃�
	 𝑧=�cos�70�+𝑖�sin�70�
	 𝑓𝑖𝑟𝑠𝑡 :𝑟=��𝑥�2�+�𝑦�2��=����cos�70���2�+
	 𝑠𝑒𝑐𝑜𝑛𝑑 :𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 𝑖𝑠 70         

	Q27
	Solution (d)
	 𝑧=1+𝑖�tan�15�=𝑥+𝑦𝑖
	 𝑟=��1�2�+���tan�15���2��=����sec�15���2��=�sec


	Q28
	Solution (c)
	 𝑧+�𝑧�=8+12𝑖
	 𝑥+𝑦𝑖+��𝑥�2�+�𝑦�2��=8+12𝑖
	 𝑦𝑖=12𝑖→𝑦=12
	 𝑥+��𝑥�2�+�12�2��=8
	 𝑥=−5
	 ��𝑧��2�=�𝑥�2�+�𝑦�2�=�5�2�+�12�2�=169


	Q29
	Solution (a)
	 ��cos�𝜃�−𝑖�sin�𝜃���cos�3𝜃�−𝑖�sin�3𝜃��=��cos
	 �cos�2𝜃�+𝑖�sin�2𝜃�=𝑖
	 �cos�2𝜃�=0→2𝜃=90→𝜃=45=�𝜋�4�


	Q30
	Solution (a)
	 �𝑥+𝑦𝑖�𝑦−𝑥𝑖�=𝑖   , �𝑥−𝑦𝑖�𝑦+𝑥𝑖�=−𝑖
	 n�𝑎+𝑏𝑖�𝑎−𝑏𝑖�=𝑥+𝑦𝑖→ ∴�𝑥�2�+�𝑦�2�=1


	Q31
	Solution (b)
	 ��𝑎�3�+𝑖��𝑎�2�+𝑎𝑖−1�=��𝑎�3�−�𝑖�3���𝑎�2�+�
	 𝑧=𝑎−𝑖→�𝑧�→𝑎+𝑖


	Q32
	Solution (b)
	 𝑧=���1�2�+��3��2�𝑖��𝑛�→𝑟=1 , 𝜃=60
	 𝑧=�1(�cos�60�+𝑖�sin�60�)�� �𝑛�=�1�𝑛���cos�60�
	 �cos�60𝑛�=1               �sin�60𝑛�=0
	 𝑛=6 , 0                       𝑛=6 , 0
	 ∴𝑛=6


	 Q33
	Solution (b)
	 1−�cos�𝜃�+𝑖�sin�𝜃�
	 2���sin��𝜃�2����2�+2𝑖�sin��𝜃�2��×�cos��𝜃�2��
	 2�sin��𝜃�2����sin��𝜃�2��+𝑖�cos��𝜃�2���=2�sin�
	 𝑟→2�sin��𝜃�2�� , 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 →90−�𝜃�2�=


	Q34
	Solution (a)
	 1+�cos�2𝜃�+𝑖�sin�2𝜃�
	 1+2���cos�𝜃���2�−1+𝑖 . 2�sin�𝜃��cos�𝜃�=2���co
	 =2�cos�𝜃�(�cos�𝜃�+𝑖�sin�𝜃�)
	 ∴𝑟=2�cos�𝜃�=�𝑧�


	Q35
	Solution (b)
	 1+�cos�40�+𝑖�sin�40�=1+2���cos�20���2�−1+𝑖.2�si
	 =2���cos�20���2�+2𝑖�sin�20��cos�20�=2�cos�20�(�c
	 𝜃=20=�𝜋�9�


	Q36
	 �𝑧�1�=�cos�70�+𝑖�sin�70� 
	 �𝑧�2�=�cos�20�+𝑖�sin�20�

	Q37
	Solution (c)
	 �𝑧�1�=�cos��2𝜋�3��+𝑖�sin��2𝜋�3��  , �𝜃�1�→�2
	 �𝑧�2�=�cos��𝜋�6��+𝑖�sin��𝜋�6��  , �𝜃�2�→�𝜋�
	 ��𝑧�1���𝑧�2��=�𝜃�1�−�𝜃�2�=�2𝜋�3�−�𝜋�6�=�𝜋�
	 ����𝑧�1���𝑧�2����7�=7×�𝜋�2�=�7𝜋�2�→−2𝜋
	           =�3𝜋�2�→−2𝜋
	           =�−𝜋�2�


	Q38
	Solution (c)
	 �1+𝑖�tan�18��1−𝑖�tan�18��→×��cos�18���cos�18��
	 =��cos�18�+𝑖�sin�18���cos�18�−𝑖�sin�18��=��cos�
	 �𝜃�1�−�𝜃�2�=18−�−18�=36→�𝜋�5�


	Q39
	Solution (a)
	 𝑥−�1�𝑥�=𝑖
	 �𝑥�2�+�1��𝑥�2��=�𝑖�2�+2=1 
	 �𝑥�4�+�1��𝑥�4��=�1�2�−2=−1
	 �𝑥�8�+�1��𝑥�8��=��−1��2�−2=−1
	 �𝑥�16�+�1��𝑥�16��=��−1��2�−2=−1
	 �𝑥�32�+�1��𝑥�32��=��−1��2�−2=−1 


	Q40
	Solution (d)
	 ��𝑧�1�+�𝑧�2��<��𝑧�1��+��𝑧�2��
	 𝑖𝑓 ��𝑧�1�+�𝑧�2��=��𝑧�1��+��𝑧�2��
	 ∴�𝑧�1� 𝑎𝑛𝑑 �𝑧�2� ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝜃  
	 �𝜃�1�−�𝜃�2�=𝑧𝑒𝑟𝑜


	Q41
	Solution (c)
	 𝐴=�cos�𝜃�+𝑖�sin�𝜃�  , 𝐵=�cos�𝛼�+𝑖�sin�𝛼�
	 𝐴𝐵=�cos�(𝜃+𝛼)�+𝑖�sin�(𝜃+𝛼)�
	 �1�𝐴𝐵�=�1��cos�(𝜃+𝛼)�+𝑖�sin�(𝜃+𝛼)��×��cos�
	 �1�𝐴𝐵�=��cos�(𝜃+𝛼)�−𝑖�sin�(𝜃+𝛼)���cos�(𝜃+
	 �1�2��𝐴𝐵+�1�𝐴𝐵��=�1�2���cos�(𝜃+𝛼)�+𝑖�sin�(
	                         =�1�2��2�cos�(𝜃+𝑎)��=�c


	Q42
	Solution (a)
	 ����cos�𝜃�+𝑖�sin�𝜃���4�����sin�𝜃�+𝑖�cos�𝜃��
	 𝑎𝑟𝑔→4𝜃−5�90−𝜃�=4𝜃−5×90+5𝜃=9𝜃−450=9𝜃−90
	 �cos�(9𝜃−90)�+𝑖�sin�(9𝜃−90)�=�sin�9𝜃�−𝑖�cos�


	Q43
	Solution (c)
	 𝑧−1+𝑖   , �𝑧�=2
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖  , �𝑧�=��𝑥�2�+�𝑦�2��=2 →���
	 𝑥+𝑦𝑖−1+𝑖=𝑥−1+�𝑦+1�𝑖
	 �tan�180�=�𝑦+1�𝑥−1�→𝑦+1=0→𝑦=−1
	 𝑏𝑦 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 𝑖𝑛 𝑒𝑞𝑢. 1 →�𝑥
	 �𝑥�2�+��−1��2�=4
	 �𝑥�2�=3→𝑥=±�3�
	 𝑎𝑡 𝜃=180→�2�𝑛𝑑� 𝑞𝑢𝑎𝑑. →𝑥 𝑛𝑒𝑔𝑎𝑡𝑖𝑣
	 ∴𝑧=𝑥+𝑦𝑖=−�3�−1


	Q44
	Solution (c)
	 �𝑧�2�=−��𝑧�1��


	Q45
	Solution (b)
	 �𝑧�1�=𝑥+𝑦𝑖→��𝑧�1��=𝑥−𝑦𝑖
	 �𝑧�2�=𝑥`+𝑦`𝑖→��𝑧�2��=𝑥`−𝑦`𝑖
	 ��𝑧�1��+𝑖��𝑧�2��=�𝑥−𝑦𝑖�+𝑖�𝑥`−𝑦`𝑖�=0+0𝑖
	 𝑥−𝑦𝑖+𝑥`+𝑦`𝑖=0+0𝑖
	 𝑥+𝑦`=0  ,  −𝑦+𝑥`=0
	  𝑥=−𝑦`     ,  𝑥`=𝑦
	 �𝑧�1��𝑧�2�=�𝑥+𝑦𝑖��𝑥`−𝑦`𝑖�=�𝑥+𝑦𝑖��𝑦−𝑥
	         =2𝑥𝑦+��𝑦�2�−�𝑥�2��𝑖
	 �tan�180�=��𝑦�2�−�𝑥�2��2𝑥𝑦�=0→�𝑦�2�−�𝑥�2�=0
	 �𝑦−𝑥��𝑦+𝑥�=0→𝑦−𝑥=0 , 𝑦+𝑥=0→𝑦=±𝑥
	 𝑎𝑡 𝑦=−𝑥
	 �𝑧�1�→𝜃=��tan�−1����𝑦�𝑥�=�−𝑥�𝑥�=−1��=135=�3


	Q46
	Solution (a)
	 𝑖𝑡𝑠 𝑐𝑒𝑛𝑡𝑒𝑟 𝑖𝑠 𝑡ℎ𝑒 𝑜𝑟𝑖𝑔𝑖𝑛 , 𝑟=


	Q47
	Solution (c)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 𝑧+�𝑧�=2𝑥
	 𝑧�𝑧�=�𝑟�2�=�𝑥�2�+�𝑦�2�
	 ��𝑧��2�+8�𝑧+�𝑧��+𝑧�𝑧�=8
	 �𝑥�2�+�𝑦�2�+8×2𝑥+�𝑥�2�+�𝑦�2�=8
	 2�𝑥�2�+2�𝑦�2�+16𝑥=8
	 �𝑥�2�+�𝑦�2�+8𝑥=4
	 𝑐𝑒𝑛𝑡𝑒𝑟=�−4 , 0� ,�𝑟�2�=��−4��2�+0+4=20
	 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒=𝜋�𝑟�2�=20𝜋


	Q48
	Solution (c)
	 𝑧=5��cos�𝜃�+𝑖�sin�𝜃�� , 𝑟=5
	 �sin�𝜃�=�3�5�=�𝑘�5�→𝑘=3
	 �cos�𝜃�=�4�5�=�𝑙�5�→𝑙=4
	 𝐴=�1�2�×2𝑙×2𝑘=�1�2�×2×4×2×3=24


	Q49
	Solution (b)
	 �𝑧�1�=1−�3�𝑖→𝑟=2 , 𝜃=−60
	 �𝜃�2�−�𝜃�1�=90
	 �𝜃�2�+60=90→�𝜃�2�=30
	 ��𝑧�1��𝑧�2��=��𝑧�1����𝑧�2��=1→2��𝑧�2��=1→��


	Q50
	Solution (c)
	 𝑧=𝑥+𝑦𝑖→�𝑟�1�=��𝑥�2�+�𝑦�2�� , �𝜃�1�=��tan
	 𝑧𝑖=�𝑥+𝑦𝑖�𝑖=𝑥𝑖−𝑦=𝑦−𝑥𝑖→�𝑟�2�=��𝑥�2�+
	 �𝑟�1�=�𝑟�2�
	 𝑙𝑒𝑡 𝑧=1−�3�𝑖→𝑥=1 , 𝑦=−�3�
	 ��tan�−1���𝑦�𝑥��=−60  , ��tan�−1���−𝑥�𝑦��=30
	 𝑚�𝐴𝑂𝐵�=90=�𝜋�2�


	Q51
	Solution (b)
	 �𝑧�1�=3(�cos�𝐴�+𝑖�sin�𝐴�)
	 �𝑧�2�=2(�cos�𝐵�+𝑖�sin�𝐵�)
	 �𝑧�3�=4(�cos�𝐶�+𝑖�sin�𝐶�)
	 �𝑧�4�=�cos�𝐷�+𝑖�sin�𝐷�
	 �𝑧�1��𝑧�2��𝑧�3��𝑧�4�=3×2×4(�cos�(𝐴+𝐵+𝐶+𝐷)
	 𝐴𝐵𝐶𝐷 𝑞𝑢𝑎𝑑. →𝐴+𝐵+𝐶+𝐷=360
	 �𝑧�1��𝑧�2��𝑧�3��𝑧�4�=24��cos�360�+𝑖�sin�360�



