Algebra

Answers of choose by steps

Exercise (7)

On exponential form of complex number.
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Solution (¢)
2 . -~ =1, =2

= (cos + sin )=cos2 + sin2 =1

Q2
Solution (b)

>

=32
Qs @
Solution (a) ®
=2 4 5 = \/E’ = - Q

= \/E(cosz+ sinz) = 41/b\¢

Q4

Solution (a) °

(COS%+ S (cos (‘%x4) + sln( ><4)) = cos—+ smg

= cos% + sin%
5

N\ Q
N
\ Solution (b)
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=Ccos=+ Sin-==+—
CoSz+ sing =2+

1 V3 _ 3,3 _ 32 L (B _
tlEgrlrgy =3ty - —\/(5) +(3) =
— tan-1Y3 — _
- =tanTt =
=435
Q6
Solution (d)
—co— —_ 13 —
=50—180 = 130—>18 , 3
-13
=3 18
Q7

Solution (a)
1 =2(cos150 — sin150)

1 =2(c0s210+ sin210)
> =3(sin150 + cos150)

> = 3(c0s300 + sin300)
1 2 =2 x3(e0s(210 + 300) + sin (210 + 300))
= 6(c0s510 + sin510) = 6(cos150 + sin150)

ol o

=6
\ = — i _ (V3 _1
\ 1 =2(cos150 — sin150) =2 (T > )
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— 1 - 1_£

> = 3(sin150 + coslSO)—3(§ 2 )
=338 | 3 —@n13Bo
2=377 - =3, St =300

12- 12=2%x3=6- 1+ ,=210+300=510—-360=150

p
:

oo

=6
Solution (b)

=2+2V3 - =\/22+(2\/§)2=4, =tan‘1¥=60=5

—43
Q9

Solution (c)
1 =8(cos + sin )

—1=—(cos( —= )+ sin( —g ))=2(cos—90+ sin —90) =— 2

Ql@ + - =2co0s

— - =2sIn

Solution (b)

) — =—2 sin
- COS + SIn

> cos(— )+ sin(— )=cos —sin
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= 2C0s
Q11
Solution (b)
- 7 52s8n =
Q12

Solution (a)
= +

= R— .
-~ =1, = 4 cos +sirQ

= (cos + sin )

\2@,
\S

1 2= — 3 7 = E(cos%+ sin%): 7X— =— 2
Q14
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lutlon(c) g
- 172, =5, 1:2(cosg+ sing):\/§+ \

2=2 8 o =2, 3=—, 2= (cos—g+ sm——) V3 -— =

1+ 2=V3+ +V3- =23

L2~ =2x2=4, =—+—-=

1 o =4(cosO+ sin0) =4

1+ o+ 1 2 =2V3+4=2(/3+2)
Q15

Solution (b)
L - 90+

2—)

3
N Ll — |2|_3_)
2 12l 1ol

—>90+ - =90—)
=32
Q16

Solutiony(c)
1:cos%+ sin%ﬂ 1 =210
- =4
1 2 =— 120
1+ 2=—120 - 210+ ,=—120 ~ ,=—330+360 - -

5 = =4 6
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Solution (¢)
1= 1 - 1= 1(cos + sin )

2= 9 - 9 = 2(COS + sin )

1+ 2= q(cos + sin )+ ,(cos + sin )=( 1+ )
sin ) ,§

1+ 2o 1+ 5l

Solution (d) @
) =2 =73 —<co ()= (0+) =
Q20
Solutlon (a) %’b
2 =2 = cos + sin
=1
- -~ =1, =0->

\
= 2 =2
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Solution (d)

— 5+ _— 5

Q22
Solution (a) @
«,=V)
T \ég
]—90,0’[ L= \Xb

N\

\
\
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	Q1
	Solution (c)
	 �𝑒�2𝜋𝑖�→𝑟�𝑒�𝜃𝑖�→𝑟=1 , 𝜃=2𝜋
	 𝑧=𝑟��cos�𝜃�+𝑖�sin�𝜃��=�cos�2𝜋�+𝑖�sin�2𝜋�=


	 Q2
	Solution (b)
	 3𝑖→𝑟=3 , 𝜃=�𝜋�2�
	 𝑟�𝑒�𝜃𝑖�=3�𝑒��𝜋�2�𝑖�


	Q3
	Solution (a)
	 𝑧=�2��𝑒��𝜋�4�𝑖�→𝑟=�2� , 𝜃=�𝜋�4�
	 𝑧=�2���cos��𝜋�4��+𝑖�sin��𝜋�4���=1+𝑖


	Q4
	Solution (a)
	 ��cos��5𝜋�3��+𝑖�sin��5𝜋�3���� �4�=��cos���5𝜋�
	                                    =�cos��2𝜋�3��
	 𝑟�𝑒�𝜃𝑖�=�𝑒��2𝜋�3�𝑖�


	Q5
	Solution (b)
	 𝑧=�cos��𝜋�3��+𝑖�sin��𝜋�3��=�1�2�+��3��2�𝑖
	 𝑧+1=�1�2�+1+��3��2�𝑖=�3�2�+��3��2�𝑖→𝑟=����
	 𝑟�𝑒�𝜃𝑖�=�3��𝑒��𝜋�6�𝑖�


	 Q6
	Solution (d)
	 𝜃=50−180=−130→�−13�18�𝜋  , 𝑟=3
	 𝑟�𝑒�𝜃𝑖�=3�𝑒��−13𝜋�18�𝑖�


	Q7
	Solution (a)
	 �𝑧�1�=2(�cos�150�−𝑖�sin�150�)
	 �𝑧�1�=2(�cos�210�+𝑖�sin�210�)
	 �𝑧�2�=3(�sin�150�+𝑖�cos�150�)
	 �𝑧�2�=3(�cos�300�+𝑖�sin�300�)
	 �𝑧�1��𝑧�2�=2×3(�cos��210+300��+𝑖�sin�(210+300)
	         =6��cos�510�+𝑖�sin�510��=6(�cos�150�+𝑖�
	 𝑟�𝑒�𝜃𝑖�=6�𝑒��5�6�𝜃𝑖�
	𝑎𝑛𝑜𝑡ℎ𝑒𝑟 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
	 �𝑧�1�=2��cos�150�−𝑖�sin�150��=2��−�3��2�−�1�2�
	 �𝑧�1�=−�3�−𝑖→𝑟=2 , 𝜃=��tan�−1���−�3��−1��=2
	 �𝑧�2�=3��sin�150�+𝑖�cos�150��=3��1�2�−��3��2��
	 �𝑧�2�=�3�2�−�3�3��2�𝑖→𝑟=3 , 𝜃=��tan�−1���3�
	 �𝑧�1��𝑧�2�→�𝑟�1��𝑟�2�=2×3=6→�𝜃�1�+�𝜃�2�=210
	 𝑟�𝑒�𝜃𝑖�=6�𝑒��5�6�𝜃𝑖�


	Q8
	Solution (b)
	 𝑧=2+2�3�𝑖→𝑟=��2�2�+��2�3���2��=4 , 𝜃=��tan
	  𝑟�𝑒�𝜃𝑖�=4�𝑒��𝜋�3�𝑖�


	Q9
	Solution (c)
	 �𝑧�1�=8(�cos�𝜋�+𝑖�sin�𝜋�)
	 �𝑧�2�=4�𝑒��3𝜋�2�𝑖�→𝑟=4 , 𝜃=�3�2�𝜋
	 �𝑧�2�=4(�cos��3�2�𝜋�+𝑖�sin��3�2�𝜋�)
	 ��𝑧�1���𝑧�2��=�8�4���cos��𝜋−�3�2�𝜋��+𝑖�sin��


	Q10
	Solution (b)
	 �𝑒�𝜃𝑖�→�cos�𝜃�+𝑖�sin�𝜃�
	 �𝑒�−𝜃𝑖�→�cos�(−𝜃)�+𝑖�sin�(−𝜃)�=�cos�𝜃�−�si
	 𝑏𝑦 𝑠𝑢𝑚𝑚𝑎𝑡𝑖𝑜𝑛=2�cos�𝜃�


	Q11
	Solution (b)
	 �𝑒�𝜋𝑖�−�𝑒�−𝜋𝑖�→2𝑖�sin�𝜋�=𝑧𝑒𝑟𝑜


	Q12
	Solution (a)
	 𝑧=𝑥+𝑦𝑖
	 �𝑒�𝑧�=�𝑒�𝑥+𝑦𝑖�=�𝑒�𝑥�. �𝑒�𝑦𝑖�
	 �𝑒�𝑦𝑖�→𝑟=1 , 𝜃=𝑦→�cos�𝑦�+𝑖�sin�𝑦�
	 �𝑒�𝑥�. �𝑒�𝑦𝑖�=�𝑒�𝑥�(�cos�𝑦�+𝑖�sin�𝑦�)
	 𝑡ℎ𝑒 𝑟𝑒𝑎𝑙 𝑝𝑎𝑟𝑡 𝑖𝑠 �𝑒�𝑥��cos�𝑦�


	Q13
	Solution (b)
	 �𝑧�1�=�𝑒��𝜋�3�−�𝜋�3�𝑖�→�𝑒��𝜋�3��.�𝑒��𝜋�3
	 �𝑧�2�=�𝑒��𝜋�6�−�𝜋�6�𝑖�→�𝑒��𝜋�6��.�𝑒��𝜋�6
	 �𝑧�1��𝑧�2�→�𝑟�1��𝑟�2�=�𝑒��𝜋�3�+�𝜋�6��=�𝑒�
	 �𝑧�1��𝑧�2�=𝑟�𝑒�𝜃𝑖�=�𝑒��𝜋�2��.�𝑒��−𝜋�2��


	Q14
	Solution (c)
	 �𝑧�1�=2�𝑒��𝜋�6�𝑖�→�𝑟�1�=2 , �𝜃�1�=�𝜋�6�   
	 �𝑧�2�=2�𝑒�−�𝜋�6�𝑖�→�𝑟�2�=2 , �𝜃�2�=�−𝜋�6� 
	 �𝑧�1�+�𝑧�2�=�3�+𝑖+�3�−𝑖=2�3�
	 �𝑧�1��𝑧�2�→𝑟=2×2=4 , 𝜃=�𝜋�6�+−�𝜋�6�=𝑧𝑒𝑟�
	 �𝑧�1��𝑧�2�=4��cos�0�+𝑖�sin�0��=4
	 �𝑧�1�+�𝑧�2�+�𝑧�1��𝑧�2�=2�3�+4=2(�3�+2)


	Q15
	Solution (b)
	 �𝑧�1�→90+𝜃
	 �𝑧�2�→𝜃
	 ��𝑧�1���𝑧�2��→���𝑧�1�����𝑧�2���=�3��𝑧�2�����
	     →90+𝜃−𝜃=90→𝑎𝑟𝑔
	 𝑟�𝑒�𝜃𝑖�=3�𝑒��𝜋�2�𝑖�


	Q16
	Solution (c)
	 �𝑧�1�=�cos��7𝜋�6��+𝑖�sin��7𝜋�6��→�𝜃�1�=210
	 �𝑧�2�→𝑟=4
	 𝑎𝑟𝑔. 𝑜𝑓 �𝑧�1��𝑧�2�=−120
	          �𝜃�1�+�𝜃�2�=−120→210+�𝜃�2�=−120→�𝜃�2
	 �𝑧�2�=𝑟�𝑒�𝜃𝑖�=4�𝑒��𝜋�6�𝑖�


	Q17
	Solution (c)
	 �𝑧�1�=�𝑟�1��𝑒�𝜃𝑖�→�𝑧�1�=�𝑟�1�(�cos��𝜃� ��
	 �𝑧�2�=�𝑟�2��𝑒�𝜃𝑖�→�𝑧�2�=�𝑟�2�(�cos��𝜃� ��
	 �𝑧�1�+�𝑧�2�=�𝑟�1���cos��𝜃� ��+𝑖�sin��𝜃� ���
	 �𝑟�1�+�𝑟�2�→��𝑧�1�+�𝑧�2��


	Q18
	Solution (d)
	 𝑧=𝑟�𝑒�𝜃𝑖�
	 𝑟�𝑒���𝜋�2�+𝜃�𝑖�=𝑟.�𝑒��𝜋�2��.�𝑒�𝜃𝑖�=�𝑒


	Q20
	Solution (a)
	 𝑙𝑒𝑡 𝑧=𝑥+𝑦𝑖 , �𝑧�=𝑥−𝑦𝑖
	 𝑧+�𝑧�=2𝑥
	 2𝑥=2�𝑒�𝜋𝑖�→𝑥=�𝑒�𝜋𝑖�=�cos�𝜋�+𝑖�sin�𝜋�
	 𝑥=−1 , 𝑦=0
	 𝑎→�𝑒�𝜋𝑖�→𝑥=−1 , 𝑦=0→𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑠𝑤𝑒𝑟
	 𝑏→�2𝑒��𝜋�2��→𝑥=0→𝑤𝑟𝑜𝑛𝑔
	 𝑐→�𝑒�−�𝜋�2�𝑖�→𝑥=0→𝑤𝑟𝑜𝑛𝑔 
	 𝑑→2�𝑒�𝜋𝑖�→𝑥=−2→𝑤𝑟𝑜𝑛𝑔


	Q21
	Solution (d)
	 �𝑧�1�=�𝑒�5+𝑘𝜋𝑖�=�𝑒�5�.�𝑒�𝑘𝜋𝑖�
	 �𝑧�2�=�𝑒�(5+𝑘𝑖)𝜋�=�𝑒�5𝜋�.�𝑒�𝑘𝜋𝑖�
	 �𝑧�1�+�𝑧�2�=�𝑒�5�.�𝑒�𝑘𝜋𝑖�+�𝑒�5𝜋�.�𝑒�𝑘�
	 𝑎𝑡 𝑘∈ ]�−1�2� , �1�2� [→𝜃=𝑘𝜋 𝜖 ]�−𝜋�2� , 


	Q22
	Solution (a)
	 (�𝑘� , −�𝑘� )
	 𝑟=����𝑘���2�+��−�𝑘���2��=�𝑘+𝑘�=�2𝑘�
	 𝑥 𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 , 𝑦 𝑖𝑠 𝑛𝑒𝑔𝑎𝑡𝑖𝑣
	 𝜃 𝜖 ]−90 , 0 [→�−𝜋�4�



