
�Solution (a)

� = 1
4

sec4 � 4� = sec4 �

� � = sec3 � sec � tan �

� � = sec4 � tan �

� � = 4� tan �

Q23

Solution (a)
� = csc � − cot � csc � + cot � = csc2 � − cot2 � = 1

� = 1� � = zero

+ cot 2� sec2 0 = 0 + cot 2� = cot 2�

Exercise (6)
Trigonometric form of a complex
number.

MR. HatemMahran
01001839459



Q1

Solution (b)
� = 3 − 4� → (� + ��)

� , � = (3 , − 4)

Q2

Solution (d)
( 3 , − 1)

tan � = �
�

, � = tan−1 �
�

= tan−1 −1
3

=− 30 = −�
6

� = �2 + �2 = 3
2

+ −1 2 = 4 = 2

( � , �) → ( 2 , −�
6

)

Q3

Solution (c)
� =− 1 + 3� → � =− 1 , � = 3

� = �� = −1 2 + 3
2

= 2

Q4

Solution (b)
� =− 2�

� = −2 2 = 2



� = tan−1 −2
0

=− 90 = −�
2

Trig form

� cos � + � sin � → 2 ( cos −90 + � sin −90 )

Q5

Solution (b)
� = 1 − �

� = tan−1 �
�

= tan−1 −1
1

=− 45 = −�
4

Q6

Solution (b)
2 cos 2�

3
+ � sin 2�

3
= 2 × −1

2
+ 2� × 3

2
=− 1 + 3�

Q7

� = � + ��

�� = � − ��

- ����� : � → � , �� →− � �������� (�)

- ������ : � → � = tan−1 �
�

2� → � = tan−1 2�
2�

= tan−1 �
�

���� �������� �������� (�)

- �ℎ��� : � → � , 1
�

→− � �������� (�)

Q8

Solution (b)



� = 1
��

→ � × �� = 1

�2 = � 2 = �� 2 = 1 → � = 1 , �� =− 1 (�������)

Q9

Solution (b)
� = 10

� × �� = � 2 = 102 = 100

Q10

Solution (a)
� = 6

� = � + �� → � = �2 + �2 = �

�� = � − �� , −�� �� =− � + ��

−�� �� = −� 2 + �2 = �2 + �2 = �

−�� �� = � = 6

Q11

Solution (a)
� = 6 ( cos �

3
+ � sin �

3
)

� = �( cos � + � sin � )

� = � = �� = 6

Q12

Solution (b)
2 ( cos �

4
− � sin �

4
) → ��� �ℎ� ���� ����



� ( cos � + � sin � )

2( cos −�
4

+ � sin −�
4

)

�ℎ� ��������� �� −�
4

Q13

Solution (c)
� + �� = 2� = 12 → � = 6

��� � = � + ��

�� = � + �� � = �� − �

�� = �2 + �2 = � = � = 6

Q14

Solution (a)
� + �� = � +− � = ����

Q15

Solution (c)
� → � , �

�
→→ (90 − �)

�� →− � , �
��

→ (90 − −� )

90 − −� = 90 + � = 90 + 28 = 118

Q16

Solution (c)

� × �� = � 2 = �� 2 = �2 = �2 + �2



� × �� = � 2 → � ✓

� × �� = �� 2 → � ✓

� → � , �� →− � → � ✗

�1 + �2� ������� = �1� + �2� → � ✓

Q17

Solution (d)
��� � = � + ��

� + 2 = � � − 2

� + �� + 2 = �(� + �� − 2)

� + 2 + �� = �� − � − 2�

� + 2 + �� =− � + � − 2 �

� + 2 =− � → � + � =− 2

� = � − 2 → � − � = 2

∴ � = 0 , � =− 2

� = � + �� =− 2�

� − −2 2 = 2 , � = tan−1 −2
0

=− 90

� = 2( cos −90 + � sin −90 )

Q18

Solution (c)
� = 2−�

2+�
× 2−�

2−�
= 4−2�−2�−1

22+12 = 3−4�
5

= 3
5

− 4
5

�



� = 3
5

2
+ 4

5

2
= 1

Q19

Solution (b)
� = cos 17 + � sin 17

�3 = 13( cos 3 × 17 + � sin 3 × 17 ) = cos 51 + � sin 51

� = cos 11 + � sin 11

�9 = cos (11 × 9) + � sin (11 × 9) = cos 99 + � sin 99

�3�9 = cos (51 + 99) + � sin 51 + 99 = cos 150 + � sin 150

Q20

Solution (b)
� → �

�� →− �

���������� ����� � ����

Q21

Solution (c)
�1 = 2 3 − � → �1� = 2 3 + �

�2 = 2( cos 30 + � sin 30 )

�2 = 2( 3
2

+ 1
2

�)

�2 = 3 + � → �2� = 3 − �

�1� − �2� = 2 3 + � − 3 − � = 2 3 + � − 3 + � = 3 + 2�

Q22

� �� �



Solution (a)
�1 → �1 , �2 → �2

�1�2 → �1 + �2

Q23

Solution (c)
3( cos 30 + � sin 30 ) × 6( cos 70 + � sin 70 )

= 3 × 7( cos 30 + 70 + � sin 30 + 70 )

= 18( cos 100 + � sin 100 )

Q24

Solution (d)
6( cos 210 + � sin 210 ) ÷ 3( cos 70 + � sin 70 )
6
3

( cos 210 − 70 + � sin 210 − 70 )

2( cos 140 + � sin 140 )

Q25

Solution (b)
5( cos 10 + � sin 10 2

= 52( cos 2 × 10 + � sin 2 × 10 )

= 25( cos 20 + � sin 20 )

Q26

Solution (b)
� = 2 , � = 7�

6



� = 2( cos 7�
6

+ � sin 7�
6

)

� = 2 − 3
2

− 1
2

� = − 6
2

− 2
2

�

∴ �ℎ� ���� ���� �� − 6
2

Q27

Solution (d)
�25 3 = �75 = �3

� =− � → � = 02 + −1 2 = 1

→ � =− 90 = −�
2

� = � cos � + � sin � = 1 cos −90 + � sin −90 = cos −�
2

+ � sin −�
2

Q28

Solution (d)
� = �22 + �24�−13 = �2 + �24 � × �−13 =− 1 + 1� × 1

�13 =− 1 + 1 × 1
�

� =− 1 − � → � = −1 2 + −1 2 = 2

→ � = tan−1 −1
−1

= 45 = �
4

→ � ���� �� 3�� ����. = −3�
4

� = 2 ( cos −3�
4

+ � sin −3�
4

)

Q29

Solution (a)
� = 3 ( cos �

4
+ � sin �

4
)

� = 3 2
2

+ 3 2
2

� = 3 2
2

(1 + �)



�� = 3 2
2

− 3 2
2

� = 3 2
2

(1 − �)

1
��

= 2
3 2−3 2�

× 3 2+3 2�
3 2+3 2�

1
��

= 2(3 2+3 2�)
18+18

= 3 2(1+�)
18

1
��

= 3 2
2

1 + � × 1
9

= � × 1
9

= 1
9

�

����ℎ�� ��������

� = 3
1
��

= �
���

= �
� 2 = �

9
= 1

9
�

Q31

Solution (c)
� = 3

� = 30 + 90 = 120

� cos � + � sin � = 3( cos 120 + � sin 120 )

Q32

Solution (b)
�1 → �1 = 3

→ �1 = 28

�2 → �2 = 2

→ �2 = 62 − 180 =− 118

�1 × �2 = 2 × 3( cos 28 − 118 + � sin 28 − 118 )

= 6( cos −90 + � sin −90 )

∴ � =− 90 = −�
2



Q33

Solution (d)
−� → ����� ������

�� → ����� ������
1
�

→ ����� ������

� → � , 1
��

→ ���� �

�� →− � , 1
�

→ ���� − �

Q34

Solution (a)
� =− 3( cos 45 + � sin 45 )

� = � ( cos � + � sin � )

� ������ ��������

−� = 3( cos 45 + � sin 45 )

−� → � , � → � − 180

−� → 45 , � → 45 − 180 =− 135

Q35

Solution (a)
�1 → �1 = 4�

5

�2 → �2 = 2�
3

�1
�2

→ �1 − �2 = 4�
5

− 2�
3

= 2
15

�



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 = �
3

� = �
15

Q38

� → � = 2

→ � = �
2

� = �( cos � + � sin � )

� = 2 cos 90 + � sin 90 = 0 + 2� = 2�

� + 2 = 2 + 2� → � = 2 2 ����� (�)

→ � = tan−1 2
2

= �
4

�� 5�
4

� ��� � �������� → 1�� ����.

� = �
4

������ (�)

Q39



Solution (c)
�������� = �1+�2

2
= 1

2
(�1 + �2)

Q40

Solution (c)
� → � , �� → � , ���

2� → �

Q41

Solution (a)
�1 = 10( cos � + � sin � )

�2 = 5 cos ∝ + � sin ∝
�1
�2

= 10
5

cos � − � + � sin � − � , � − � = 3�
4

�1
�2

= 2 cos 3�
4

+ � sin 3�
4

= 2 − 2
2

+ � − 2
2

=− 2 + 2�

Q42

Solution (a)
� = cos � − � sin �
�2−1

��
× −�

−�
= −�2�+�

�
=− �� + �

�
= �

�
− ��

�
�

= �
cos �−� sin �

× cos �+� sin �
cos �+� sin �

= � cos �−sin �
( cos � )2+ sin � 2 = � cos �−sin �

1

�� = � cos � − � sin � = � cos � + sin �
�
�

− �� = � cos � − sin � − � cos � + sin � =− 2 sin �

Q43



Solution (b)
�1 = cos �1 + � sin �1

�1−4 = cos ( − 4�1 ) + � sin ( − 4�2)

�2 = cos �2 + � sin �2

�23 = cos (3�2) + � sin (3�2)

�1−4�23 = cos ( − 4�1 + 3�2) + � sin ( − 4�1 + 3�2) = 1

cos ( − 4�1 + 3�2) = 1

−4�1 + 3�2 = 0
�1
�2

= 3
4

Q44

Solution (d)
�1 = cos � + � sin �

�1 → �

�2 = cos 2� + � sin 2�

�2 → 2�

3�1�2 → � + 2� = 3�

Q45

Solution (c)
� = �( sin 4�

3
− � cos 4�

3
)

� = �( cos � + � sin � )

sin 240 = − 3
2

= cos 150 = cos 210



− cos 240 = 1
2

= sin 150 = sin 30

� = �( cos 150 + � sin 150 )

�6 = �6 cos 150 × 6 + � sin 150 × 6 = �6 −1 + 0 =− �6

Q1

Solution (c)
��� � = � + �� , �� = � − �� , � = �2 + �2

�������������� ������� �� � → 1
�

1
�

= 1
�+��

1
�

= 1
�+��

× �−��
�−��

= �−��
�2+�2 = ��

� 2

Q2

Solution (b)
1+2�
1−�

→× 1+�
1+�

= 1+�+2�−2
1+1

= −1+3�
2

= −1
2

+ 3
2

�

� → �������� , � → �������� ∴ 2�� ����.

Q3

Solution (c)
�1 = 1 + 2� → �1 = 3 = �1

�1
�2

= �1
�2

= �1
�2

= 3
2

Q4



Solution (c)
�1 = 2 �2

�1 = 2�2

∝2 = � + 90

∝1 = � − 180
�2
�1

= �2
�1

( cos ∝2 − ∝1 + � sin �2 − �1 )

= �2
2�2

( cos � + 90 − � + 180 + � sin � + 90 − 180 )

= 1
2

cos 270 + � sin 270 = 1
2

( cos −90 + � sin −90 )

Q5

Solution (c)
�1 = �1�2 = �1 �2 → �2 = 1

�1 → � , �1�2 → � + 90

�2 = �1�2
�1

= � + 90 − � = 90

�2 = 1 cos 90 + � sin 90 = �

Q6

Solution (b)
�1 → � → 90 − �

�4 → �� → � − 90

�2 →− �� → � + 90



�3 →− �� →− 90 − �

�1�2�3�4 = ���1 + ���.2 + ���.3 + ���.4
= 90 − � + � + 90 − 90 − � + � − 90 = ����

Q7

Solution (a)
� = 1 + 3�

−� =− 1 − 3�

Q8

Solution (b)
arg �1�2 = 5�

18
= �1 + �2 = 5�

18
→ �������� 1

arg �1
�2

= �
9

→ �1 − �2 = �
9

→ �������� 2

���� 1 , 2 → �1 = 7�
36

, �2 = �
12

Q9

Solution (a)
�1 + �2 = �

6
→ ���. 1

�1 + �3 = 2�
9

→ ���. 2

�2 + �3 = 5�
8

→ ���. 3

���� 1 , 2 , 3 →∴ �1 = 10 , �2 = 20 , �3 = 30

arg �1�2�3 = �1 + �2 + �3 = 10 + 20 + 30 = 60 = �
3

Q10



Solution (c)
��� � = � + ��

� + �� − 2 → tan 90 = �
�−2

→ � − 2 = 0 → � = 2

� + �� − 4 → tan 135 = �
�−4

=− 1 → � = 4 − � = 4 − 2 = 2

� = � + �� = 2 + 2� → � = tan−1 2
2

= �
4

Q11

Solution (b)
�1 = 3 + 3 3� , �2 =− 4 − 4 3�

�1 + �2 =− 1 − 3�

∴ � = 2 , � =− 120

Q12

Solution (b)
� = 1 + 3�

� → � = 2 , � = 60

� = 2( cos 60 + � sin 60 )

�8 = 28( cos 60 × 8 + � sin 60 × 8 )

� = 60 × 8 = 480 →− 360

= 120 = 2�
3

Q13



Solution (d)
� = (1 + 3)� , � = 8

� = 2� → � = 3

� = (1 + 3)3 → � = 2� = 23 = 8

→ � = 60� = 60 × 3 = 180 = �

Q14

Solution (c)
�1 = 2� , �2 =− 1 + 3�

�1 − �2 = 2� − −1 + 3� = 2� + 1 − 3� = 1 − �

� = 12 + ( − 1)2 = 2

� = tan−1 −1
1

=− 45 , 135 → �������

Q15

Solution (b)
�1�2 = �1�2 cos �1 + �2 + � sin �1 + �2 , �1 + �2 = 180

�1�2 = �1�2 cos 180 + � sin 180 = �1�2 −1 + 0 =− �1�2

Q16

Solution (b)
� → �

−� → � − 180

� − 180 − � =− 180 =− �



Q17

Solution (d)
�1 → �1 , �2 → �2

�1 + �2 = 180

�1 = 180 − �2

�1 =− �2�

Q18

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

�1 + �2 = 0

�1 =− �2

Q19

Solution (c)
1+�
1+��

× �
�

= �(1+�)

�(1+1
�)

= �(1+�)

�(1+1
�)

= �(1+�)
�+1

= �

� → � , 1+�
1+��

→ �

Q20

Solution (a)
��� � = � + �� , � = �2 + �2



� − 2 = � − 2 + �� , � − 2 = (� − 2)2 + �2

� = � − 2 �� ��������

� 2 = � − 2 2

�2 + �2 = (� − 2)2 + �2

�2 = �2 − 4� + 4

� = 1

Q21

Solution (b)
��� � = � + �� , � 2 = �2 + �2

� − 3 = � + �� − 3 , � − 3 2 = � − 3 2 + �2

� − 3 2 = � 2

(� − 3)2 + �2 = �2 + �2

�2 − 6� + 9 = �2

6� = 9 → � = 3
2

Q22

Solution (a)
�−3�
�+3�

= 1

�−3�
�+3�

= 1

� − 3� = � + 3� , ��� � = � + ��

� + �� − 3� 2 = � + �� + 3� 2 �� ��������

�2 + � − 3 2 = �2 + � + 3 2



�2 − 6� + � = �2 + 6� + 9

−6� = 6� → � = 0 → ���� �� �ℎ� � − ����

Q23

Solution (d)
� = �

cos 75+� sin 75
× cos 75−� sin 75

cos 75−� sin 75

= � cos 75+sin 75
cos 75 2+ sin 75 2 = � cos 75+sin 75

1

� = � cos 75 + sin 75 = sin 75 + � cos 75 → 90 − �

� = cos 15 + � sin 15

�6 = cos 15 × 6 + � sin 15 × 6

� = 15 × 6 = 90 = �
2

Q24

Solution (c)
�� → −�

3

� → �
3

� + �� , �ℎ��� � = cos � + � sin �

cos � + � sin � + cos � + � sin � �

= cos � + � sin � + � cos � − sin �

= cos �
3

+ � sin �
3

+ � cos �
3

− sin �
3

= 1− 3
2

+ 1+ 3
2

�

tan � = 1+ 3
1− 3

→ � =− 75 , 105 → 7�
12

Q25



Solution (b)
�4 → 4�

5� → � → �ℎ��� ����� → 3�

4� = 3� + �
3

� → � = �
3

�� →− � = −�
3

Q26

� = sin 20 (1 + � cot 20 )

� = sin 20 + � cos 20

� = cos � + � sin �

� = cos 70 + � sin 70

����� : � = �2 + �2 = cos 70 2 + sin 70 2 = 1 �������� (�)

������ : ��������� �� 70 �������� (�)

Q27

Solution (d)
� = 1 + � tan 15 = � + ��

� = 12 + tan 15 2 = sec 15 2 = sec 15

Q28



Solution (c)
� + � = 8 + 12�

� + �� + �2 + �2 = 8 + 12�

�� = 12� → � = 12

� + �2 + 122 = 8

� =− 5

� 2 = �2 + �2 = 52 + 122 = 169

Q29

Solution (a)
cos �−� sin �

cos 3�−� sin 3�
= cos (−�)+� sin (−�)

cos (−3�)−� sin (−3�)
= �−1

�−3 = �3

�1 = �2

cos 2� + � sin 2� = �

cos 2� = 0 → 2� = 90 → � = 45 = �
4

Q30

Solution (a)
�+��
�−��

= � , �−��
�+��

=− �

n�+��
�−��

= � + �� → ∴ �2 + �2 = 1

Q31

Solution (b)
�3+�

�2+��−1
= �3−�3

�2+��−1
= �−� (�2+��−1)

�2+��−1
= � − �

� = � − � → �� → � + �



Q32

Solution (b)
� = 1

2
+ 3

2
�

�
→ � = 1 , � = 60

� = 1( cos 60 + � sin 60 ) � = 1� cos 60� + � sin 60� = 1

cos 60� = 1 sin 60� = 0

� = 6 , 0 � = 6 , 0

∴ � = 6

Q33

Solution (b)
1 − cos � + � sin �

2 sin �
2

2
+ 2� sin �

2
× cos �

2

2 sin �
2

sin �
2

+ � cos �
2

= 2 sin �
2

cos (90 − �
2

) + � sin (90 − �
2

)

� → 2 sin �
2

, ��������� → 90 − �
2

= �
2

− �
2

Q34

Solution (a)
1 + cos 2� + � sin 2�

1 + 2 cos � 2 − 1 + � . 2 sin � cos � = 2 cos � 2 + 2� sin � cos �

= 2 cos � ( cos � + � sin � )

∴ � = 2 cos � = �

Q35

sin � = 2 sin �
2

cos �
2

cos � = 2 cos
�
2

2

− 1 = 1 − 2 sin
�
2

2



Solution (b)
1 + cos 40 + � sin 40 = 1 + 2 cos 20 2 − 1 + �. 2 sin 20 cos 20

= 2 cos 20 2 + 2� sin 20 cos 20 = 2 cos 20 ( cos 20 + � sin 20 )

� = 20 = �
9

Q36

�1 = cos 70 + � sin 70

�2 = cos 20 + � sin 20

�1 + �2 = cos 70 + cos 20 + � sin 70 + sin 20 = 1.2817 + 1.2817�

����� : � = tan−1 �
�

= tan−1 1 = 45 ��������(�)

������ : � = 2 × (1.2817)2 = 1.8126 ��������(�)



Q37

Solution (c)
�1 = cos 2�

3
+ � sin 2�

3
, �1 → 2�

3

�2 = cos �
6

+ � sin �
6

, �2 → �
6

�1
�2

= �1 − �2 = 2�
3

− �
6

= �
2

�1
�2

7
= 7 × �

2
= 7�

2
→− 2�

= 3�
2

→− 2�

= −�
2

Q38

Solution (c)
1+� tan 18
1−� tan 18

→× cos 18
cos 18

= cos 18+� sin 18
cos 18−� sin 18

= cos 18+� sin 18
cos (−18)+� sin (−18)

, �1 → �1 = 18 , �2 → �2 =− 18

�1 − �2 = 18 − −18 = 36 → �
5

Q39

Solution (a)
� − 1

�
= �

�2 + 1
�2 = �2 + 2 = 1

�4 + 1
�4 = 12 − 2 =− 1



�8 + 1
�8 = −1 2 − 2 =− 1

�16 + 1
�16 = −1 2 − 2 =− 1

�32 + 1
�32 = −1 2 − 2 =− 1

Q40

Solution (d)
�1 + �2 < �1 + �2

�� �1 + �2 = �1 + �2

∴ �1 ��� �2 ℎ��� �ℎ� ���� �

�1 − �2 = ����

Q41

Solution (c)
� = cos � + � sin � , � = cos � + � sin �

�� = cos (� + �) + � sin (� + �)
1

��
= 1

cos (�+�)+� sin (�+�)
× cos (�+�)−� sin (�+�)

cos (�+�)−� sin (�+�)

1
��

= cos (�+�)−� sin (�+�)
cos (�+�) 2+� sin (�+�) 2 = cos (� + �) − � sin (� + �)

1
2

�� + 1
��

= 1
2

cos (� + �) + � sin (� + �) + cos (� + �) − � sin (� + �)

= 1
2

2 cos (� + �) = cos (� + �)

Q42

Solution (a)
cos �+� sin � 4

sin �+� cos � 5 = cos �+� sin � 4

sin (90−�)+� cos (90−�) 5



��� → 4� − 5 90 − � = 4� − 5 × 90 + 5� = 9� − 450 = 9� − 90

cos (9� − 90) + � sin (9� − 90) = sin 9� − � cos 9�

Q43

Solution (c)
� − 1 + � , � = 2

��� � = � + �� , � = �2 + �2 = 2 → � 2 = �2 + �2 = 4 → ���. 1

� + �� − 1 + � = � − 1 + � + 1 �

tan 180 = �+1
�−1

→ � + 1 = 0 → � =− 1

�� ������������ �� ���. 1 → �2 + �2 = 4

�2 + −1 2 = 4

�2 = 3 → � =± 3

�� � = 180 → 2�� ����. → � ��������

∴ � = � + �� =− 3 − 1

Q44

Solution (c)
�2 =− �1�

Q45

Solution (b)
�1 = � + �� → �1� = � − ��

�2 = �` + �`� → �2� = �` − �`�

�1� + ��2� = � − �� + � �` − �`� = 0 + 0�

� − �� + �` + �`� = 0 + 0�



� + �` = 0 , − � + �` = 0

� =− �` , �` = �

�1�2 = � + �� �` − �`� = � + �� � − �� = �� − �2� + �2� + ��

= 2�� + �2 − �2 �

tan 180 = �2−�2

2��
= 0 → �2 − �2 = 0

� − � � + � = 0 → � − � = 0 , � + � = 0 → � =± �

�� � =− �

�1 → � = tan−1 �
�

= −�
�

=− 1 = 135 = 3�
4

Q46

Solution (a)
��� ������ �� �ℎ� ������ , � = 3

Q47

Solution (c)
��� � = � + ��

� + �� = 2�

��� = �2 = �2 + �2

� 2 + 8 � + �� + ��� = 8

�2 + �2 + 8 × 2� + �2 + �2 = 8

2�2 + 2�2 + 16� = 8

�2 + �2 + 8� = 4

������ = −4 , 0 , �2 = −4 2 + 0 + 4 = 20

���� �� ������ = ��2 = 20�



Q48

Solution (c)
� = 5 cos � + � sin � , � = 5

sin � = 3
5

= �
5

→ � = 3

cos � = 4
5

= �
5

→ � = 4

� = 1
2

× 2� × 2� = 1
2

× 2 × 4 × 2 × 3 = 24

Q49

Solution (b)
�1 = 1 − 3� → � = 2 , � =− 60

�2 − �1 = 90

�2 + 60 = 90 → �2 = 30

�1�2 = �1 �2 = 1 → 2 �2 = 1 → �2 = 1
2

Q50

Solution (c)
� = � + �� → �1 = �2 + �2 , �1 = tan−1 �

�

�� = � + �� � = �� − � = � − �� → �2 = �2 + �2 , �2 = −�
�

�1 = �2

��� � = 1 − 3� → � = 1 , � =− 3

tan−1 �
�

=− 60 , tan−1 −�
�

= 30

� ��� = 90 = �
2

�



Q51

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

�2 = 2( cos � + � sin � )

�3 = 4( cos � + � sin � )

�4 = cos � + � sin �

�1�2�3�4 = 3 × 2 × 4( cos (� + � + � + �) + � sin (� + � + � + �) )

���� ����. → � + � + � + � = 360

�1�2�3�4 = 24 cos 360 + � sin 360 = 24




	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�



