Algebra

Answers of choose by steps
Exercise (8)

On De Moivre’s theorem.
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B f33] Choose :
Q1

Solution (¢)

)

l

gl M= W=

c%/‘

Solution (b) @
% -
_ 360 _ 360 _
SN Q&

Q3 \,

Solution (c)

V7+24 = + . 72+242—25
V7 + 24 i _+(\/_ V9 ) =% (4,3)
(+) 3)? =49
Solution (b)

m=i(\];+\/;)
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B S =V r 122 =13
m=i< /$+ /%) =+ (3+2)
Solution (b)
1 =2(cos120+ sin120)
L - =2, =—120
1 =2(cos(—120) + sin(—120))
=2 1

=4(— cos(—120) + sin(—120))
= 4(sin (—120) — cos(—120)) = 4(cos 150+ sin150)

1
1 150+2 . 150+2
2—\/4(cos 5 + sin > ) =0,1

= 2(cos 75 + Sin75) 75 = ‘”1’—2

N+~

=0 o

1
2

2(c0s 255'+ “§in 255), 255 =

=15
12

N[

= =2 12

Solution (b)
=6+8

1, 2, 3

s (D= (D=2, (=1

25 13x4 56 25 x4 2 100 3 _ 100

312 - 4 - 4
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6-8 _ 100(6-8) _ 100(6-8)

e =060—8
62+82 100

Q7
Solution (b)
-~ =16
1=V
1=+ =V16=4_.4+4=8

Q8

Solution (a)
3=4+443

. =8, =60
1 - 1=V8=2
1 23=3%5  xsip = 3x2x2x2sin120 =3V3

Solution (c)
—1=0
4 —

4

(coso+i6o )+ sin (0+i60 ) =0,1,2,3
=0- =cos0+ sin0

\ =1 - =c¢0s90+ sin90

\ =2 - =c0s180+ sin180
N\

=35 =cos(—90)+ sin(—90)
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=1%x xX—1x— =—1

Q10

Solution (c)

3- 3%
= ,5-=120

L -
, - +120 K
3 » +240 %
SNSRI @’b‘

Q11

Solution (a) ®®

- 2= 3 =10( )

=|]=1
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\
\

>

Q13

Solution (d) Q
= (cos + sin ) =—

\/_=\/_(cos *2_+ sin +22 ) =0,1 ’b

=o,f(coi,90+ sin90) =/~ (\b&

=1, (cos—90 + sin—90) =—\/_§
Q14 ®

Solut1on (c)

s \Z\

Solution (a %
=3-4

V==

Q16

Solution (b)

5
— 5
—4%6 ., =4 ==
1 1 6

(+ )+(=(+ )=
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B 2= - =1, =90=

1 =4(cos150+ sin150)

> =00s90 + sin90

1 2 =4(cos (150 +90) + sin (150 +90)) = 4(cos240 + sin240)
= 4(cos (—120) + sin(—120))

p
:

,_1 :\/Z(COS_120+2 4+ Sin—120+2 ) :0,1
=0 ,2(cos (—60) + sin(—60)) =1 —+/3
=1,2(cos120 + sin120) =—1++/3

J T+ =i(\/++\/_>, = /24 2

2 2
Q17
Solution (a)

= + = =0 =1 5 =1
— i R T

\/__+< T+\/2 >_i( v %)

1 1 I |
R VEETE

=1, =45=- =1, =225=—135="2_

_ -3
4 4
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B ~ Solution (b)

= ++

—2=( +2)= +2

- =2 +2

+ —(+ ) =2+2

+ - 4+ =242 ., +
= + =2

\/_=i(\/%+ %) =2
=1+ )

Solution (a)

_ —7+26 o 5+2 \'
~ X5

_ 7+5226+)2(25+2) 2_ 2874116 __ 4,
Ng =i - ) =V32+42=5
J =% ) +(1+2)
+2 =1+4+2%x2=5
\ Q20
\ Solution (a)
N -
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B © T =c0s90 + sin90

vV =y =cos 24+ sin2 0,1

=0,V =cos45+ sin45
=1,V =cos—135+ sin—135

Cesleed)

_ 1, 1 V2 242 V2 2-V2
= w2 (G )= SRS
=1++2
Q21
Solution (b)

1-) +@Q+) +2 =0

— 4+ + +2 =0

3= 4~ ()
sin =443 ()
4><% 1 2><S|n@—4\/§

2 =23

4 j— 2 2 p— 2 j—
Q (2)=(2v3) =12
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y Q23

Solution (b)
2
1=23 - =2, =120

11
12=873 5 1,=8, 1+ ,=660

.~ ,=4, ,=660—120 =540 Q

> =4(cos540 + sin540)

Solution (a)
-~ =4, = &

\
\
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	[33] Choose :
	Q1
	Solution (c)
	 �𝑧��1�3��→𝑒𝑞𝑢𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑡𝑟𝑖𝑎𝑛𝑔𝑙�
	 �𝑧��1�4��→𝑠𝑞𝑢𝑎𝑟𝑒
	 �𝑧��1�5��→𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑝𝑒𝑛𝑡𝑎𝑔𝑜𝑛


	Q2
	Solution (b)
	 �𝑧��1�6��→𝑟𝑒𝑔𝑢𝑙𝑎𝑟 ℎ𝑒𝑥𝑎𝑔𝑜𝑛
	 𝜃=�360�𝑛�=�360�6�=60


	Q3
	Solution (c)
	 �7+24𝑖�=𝑥+𝑦𝑖→𝑟=��7�2�+�24�2��=25
	 �7+24𝑖�=±���25+7�2��+��25+7�2��𝑖�=±��16� , 
	 ��𝑥+𝑦��2�=��4+3��2�=49


	Q4
	Solution (b)
	 �5+12𝑖�=±(��𝑟+𝑥�2��+��𝑟−𝑥�2��𝑖)
	 𝑟=��5�2�+�12�2��=13
	 �5+12𝑖�=±���13+5�2��+��13−5�2��𝑖�=±(3+2𝑖)


	Q5
	Solution (b)
	 �𝑧�1�=2(�cos�120�+𝑖�sin�120�)
	 ��𝑧�1��→𝑟=2 , 𝜃=−120
	 ��𝑧�1��=2(�cos��−120��+𝑖�sin��−120��)
	 𝑧=−2𝑖�𝑧�1�
	 𝑧=4(−𝑖�cos��−120��+𝑖�sin��−120��)
	 𝑧=4��sin��−120��−𝑖�cos��−120���=4(�cos�150�+𝑖�
	 �𝑧��1�2��=�4���cos��150+2𝜋𝑛�2��+𝑖�sin��150+2
	 𝑎𝑡 𝑛=0→�𝑧��1�2��=2��cos�75�+𝑖�sin�75�� , 75=
	 𝑎𝑡 𝑛=1→�𝑧��1�2��=2��cos�255�+𝑖�sin�255��, 25
	 �𝑧��1�2��=𝑟�𝑒�𝜃𝑖�=2�𝑒��5�12�𝜋� 


	Q6
	Solution (b)
	 𝑧=6+8𝑖
	 �𝑧��1 �3��=�𝑧�1� , �𝑧�2� , �𝑧�3�
	 ���𝑧�1���3�=𝑧  , ���𝑧�2���6�=�𝑧�2�  , ���𝑧�3
	 �25��𝑧�1��3�×4��𝑧�2��6����𝑧�3��12��=�25𝑧×4�𝑧
	 �100�𝑧�=�6−8𝑖�6−8𝑖�=�100(6−8𝑖)��6�2�+�8�2��=�


	Q7
	Solution (b)
	 𝑧→𝑟=16
	 �𝑧�1�=�𝑧�
	 �𝑟�1�=�𝑟�=�16�=4→4+4=8


	Q8
	Solution (a)
	 �𝑧�3�=4+4�3�𝑖
	 →𝑟=8 , 𝜃=60
	 �𝑧�1�→�𝑟�1�=�3�8�=2
	 𝑎𝑟𝑒𝑎 𝑜𝑓 �𝑧�1��𝑧�2��𝑧�3�=3×�1�2�𝑎𝑏×�sin


	Q9
	Solution (c)
	 �𝑥�4�−1=0
	 �𝑥�4�=1
	 �𝑥�4�=��cos��0+360𝑛�4���+𝑖�sin���0+360𝑛�4��� 
	 𝑎𝑡 𝑛=0→𝑥=�cos�0�+𝑖�sin�0�
	 𝑎𝑡 𝑛=1 →𝑥=�cos�90�+𝑖�sin�90�
	 𝑎𝑡 𝑛=2→𝑥=�cos�180�+𝑖�sin�180�
	 𝑎𝑡 𝑛=3→𝑥=�cos�(−90)�+𝑖�sin�(−90)�
	 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠=1×𝑖×−


	Q10
	Solution (c)
	 �𝑧�3�=𝑎 , �360�3�=120
	 �𝑧�1�→𝜃
	 �𝑧�2�→𝜃+120
	 �𝑧�3�→𝜃+240
	 →𝜃+�2𝜋�3� , 𝜃+�4𝜋�3�


	Q11
	Solution (a)
	 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟 𝑧 𝑎𝑛𝑑 𝑖𝑡𝑠 𝑠𝑞
	 �𝑟�1�=�𝑟�
	 �𝑟�1�=𝑟
	 �𝑟�=𝑟→𝑟=1 , 0 (𝑟𝑒𝑓𝑢𝑠𝑒𝑑)
	 𝑟=�𝑧�


	Q12
	Solution (b)
	 𝑟=�𝑟�2�=�𝑟�3�→𝑟=1 , 0 (𝑟𝑒𝑓𝑢𝑠𝑒𝑑)
	 𝑟=�𝑧�=1


	Q13
	Solution (d)
	 𝑧=𝑟��cos�𝜋�+𝑖�sin�𝜋��=−𝑟
	 �𝑧�=�𝑟���cos��𝜋+2𝜋𝑛�2��+𝑖�sin��𝜋+2𝜋𝑛�2
	 𝑎𝑡 𝑛=0 , �𝑟���cos�90�+𝑖�sin�90��=�𝑟�𝑖
	 𝑎𝑡 𝑛=1 , �𝑟���cos�−90�+𝑖�sin�−90��=−�𝑟�𝑖
	 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 ℎ𝑎𝑣𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑠�


	 Q14
	Solution (c)
	 �𝑧��4�3��=���𝑧��1�3����4�→ℎ𝑎𝑠 3 𝑣𝑎𝑙𝑢𝑒𝑠 


	Q15
	Solution (a)
	 𝑧=3−4𝑖
	 �𝑧�=±(𝑥+𝑦𝑖)
	 𝑡ℎ𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑡𝑤𝑜 𝑟𝑜𝑜𝑡𝑠 𝑖𝑠 :�𝑥+𝑦�


	Q16
	Solution (b)
	 �𝑧�1�=4�𝑒��5𝜋�6��→𝑟=4 , 𝜃=�5𝜋�6�
	 �𝑧�2�=𝑖→𝑟=1 , 𝜃=90=�𝜋�2�
	 �𝑧�1�=4(�cos�150�+𝑖�sin�150�)
	 �𝑧�2�=�cos�90�+𝑖�sin�90�
	 �𝑧�1��𝑧�2�=4��cos��150+90��+𝑖�sin��150+90���=4
	         =4(�cos��−120��+𝑖�sin��−120��)
	 ��𝑧�1��𝑧�2��=�4���cos��−120+2𝜋𝑛�2��+𝑖�sin�
	 𝑎𝑡 𝑛=0  , 2��cos��−60��+𝑖�sin��−60���=1−�3��
	 𝑎𝑡 𝑛=1 , 2��cos�120�+𝑖�sin�120��=−1+�3�𝑖
	 →±(1−�3�𝑖)
	𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
	 �𝑥+𝑦𝑖�=±���𝑟+𝑥�2��+��𝑟−𝑥�2��𝑖� , 𝑤ℎ𝑒


	Q17
	Solution (a)
	 𝑧=𝑥+𝑦𝑖=𝑖→𝑥=0 , 𝑦=1→𝑟=1
	 �𝑧�=±���𝑟+𝑥�2��+��𝑟−𝑥�2��𝑖�=±(�1��2��+�
	 �𝑧�=�1��2��+�1��2��𝑖         𝑜𝑟         �
	 𝑟=1 , 𝜃=45=�𝜋�4�              𝑟=1 , 𝜃=225=−1
	          �𝑒��𝜋�4�𝑖�                           


	Q18
	Solution (b)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖
	 𝑧−2=𝑖�𝑧+2�=𝑧𝑖+2𝑖
	 𝑧−𝑧𝑖=2𝑖+2
	 𝑥+𝑦𝑖−�𝑥+𝑦𝑖�𝑖=2+2𝑖
	 𝑥+𝑦𝑖−𝑥𝑖+𝑦=2+2𝑖→𝑥+𝑦=2
	                                            →𝑦−𝑥
	 𝑧=𝑥+𝑦𝑖=2𝑖
	 �𝑧�=±���𝑟+𝑥�2��+��𝑟−𝑥�2��𝑖�  , 𝑟=2
	      =±(1+𝑖)


	Q19
	Solution (a)
	 𝑧=�−7+26𝑖�5−2𝑖�→ ×�5+2𝑖�5+2𝑖�
	 𝑧=�(−7+26𝑖)(5+2𝑖)��5�2�+�2�2��=�−35+130𝑖−14𝑖
	 �𝑧�=±���𝑟+𝑥�2��+��𝑟−𝑥�2��𝑖� , 𝑟=��3�2�
	 �𝑧�=±���5−3�2��+��5+3�2��𝑖�=±�1+2𝑖�
	 𝑎+2𝑏=1+2×2=5


	Q20
	Solution (a)
	 𝑖+�𝑖�  , 𝑙𝑒𝑡 𝑧=𝑖
	 𝑧=�cos�90�+𝑖�sin�90�
	 �𝑖�=�𝑧�=�cos��90+2𝜋𝑛�𝑛��+𝑖�sin��90+2𝜋𝑛�
	 𝑎𝑡 𝑛=0 , �𝑖�=�cos�45�+𝑖�sin�45�
	 𝑎𝑡 𝑛=1 , �𝑖�=�cos�−135�+𝑖�sin�−135�
	 �𝑖�=±��1��2��+�1��2��𝑖�
	 𝑖+�𝑖�=𝑖±��1��2��+�1��2��𝑖�=��2��2�+�2+�2
	                                          =1±�2�


	Q21
	Solution (b)
	 �1−𝑖�𝑥+�1+𝑖�𝑦+2𝑖=0
	 𝑥−𝑥𝑖+𝑦+𝑦𝑖+2𝑖=0
	 →𝑥+𝑦=0 , −𝑥+𝑦=−2 →𝑥=1 , 𝑦=−1
	 �3𝑥+4𝑦𝑖�=�3−4𝑖�==±���𝑟+𝑥�2��+��𝑟−𝑥�2�


	Q22
	 𝑓𝑖𝑟𝑠𝑡 : �𝑟�1�=�𝑟�2�=�𝑟�3�=�𝑟�4�→𝑠𝑞𝑢𝑎
	 𝑠𝑒𝑐𝑜𝑛𝑑 :4×�1�2�𝑎𝑏 �sin�𝜃�=4�3�         
	 4×�1�2��𝑟�1��𝑟�2�×�sin��360�4��=4�3�
	 �𝑟�2�=2�3�
	 �𝑧�4�→�𝑟�4�=���𝑟�2���2�=��2�3���2�=12

	Q23
	Solution (b)
	 �𝑧�1�=2�𝑒��2𝜋�3�𝑖� →𝑟=2  , 𝜃=120
	 �𝑧�1��𝑧�2�=8�𝑒��11𝜋�3��→�𝑟�1��𝑟�2�=8 , �𝜃�
	 �𝑧�2�→�𝑟�2�=4  , �𝜃�2�=660−120=540
	 �𝑧�2�=4(�cos�540�+𝑖�sin�540�)
	 �𝑧�2�=−4→𝑥=−4  , 𝑟=4
	 �𝑧�=±���0�2��+��8�2��𝑖�=±2𝑖
	 2𝑖×−2𝑖=4


	Q24
	Solution (a)
	 𝑧→𝑟=4 ,𝜃=𝜃
	 �𝑧�1�→�𝑟�1�=2 , �𝜃�1�=�𝜃+360𝑛�2�
	 𝑎𝑡 𝑛=0→�𝜃�1�=�𝜃�2�
	 �𝑧�2�→�𝑟�2�=2 , �𝜃�2�=�𝜃�2�+�360�2�=�𝜃�2�+18
	|𝑥|,�𝑥�2�⟶  Even functions




