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1. ��������� i ... i = −1 , i2 = −1, i3 = −1, i4 = 1

�����   �	
�����  1in = i n

4

�����   �	
�����  2in = −1 n

4

�����    �	
�����  3in = −i n

4

�����  �	
����� 0  (	��
����)in = 1 n

4

�
�  in + in+ 1 + in+ 2 + in+ 3 = 0

2. 
���
�  :  Z = a + bi,Z = a − bi

1. Z +Z = 2a → a = Z+Z
2

→ Re(Z) = Z+Z
2

2. Z −Z = 2bi → b = Z−Z
2i

→ Im(Z) = Z−Z
2i

3. ZZ = (a + bi)(a − bi) = a2 + b2

4. =  =  Z1 +Z2 Z1 +Z2 , Z1 −Z2 Z1 −Z2

5. =  =  Z1 ⋅Z2 Z1 ⋅Z2 ,


Z1

Z2




Z1

Z2
, Z2 ≠ 0

6.      = Z
=
Z

7. =(Zn) (Z)n

8. =(Z−1) (Z)−1

3. ����ก���ก����ก  �������ก���ก����� :  Z = a + bi

���"ก"�$ก��%�ก&��  Z = −Z = −a − bi

���"ก"�$ก��'()&��  Z = Z−1 = 1
Z

= Z

ZZ
= a− bi
a2 + b2

4. ���
�������  :  Z = a + bi → Z = a + bi = a2 + b2

1. Z = Z = −Z = −Z

2. Z ⋅Z = Z 2 = Z 2 = −Z 2 = −Z 2

3. Z1 ⋅Z2 = Z1 ⋅ Z2 ,
Z1

Z2
=
Z1

Z2
; Z2 ≠ 0

4. Zn = Z n

5. Z−1 = Z −1 = 1

Z
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5. ��ก��� 2 : Z2 = a ± bi

Z = ±

r+ a
2

± r− a
2
i ; r = a ± bi

�!"����"�  :  ก/�	$0  Zn = a ± bi

�
�   �12$��ก'/���%&��3�ก��Z1, Z2, Z3, ...., Zn

1. Z1 +Z2 + Z3 + ... + Zn = 0

2. Z1 = Z2 = Z3 = ... = Zn

6. #$�����%"�&'��(���)�%"���*�  (Polar Form)
Z = a + bi

= r[cos θ + i sinθ] = r cisθ

r = Z = a + bi = a2 + b2

   =  ��45ก  argument  &��  Ztanθ b
a ,θ

ก������ก�����#$�����%"�&'��(���)�%"���*�
;	<   �
�  Z1 = r1cisθ1 Z2 = r2cisθ2

=�>0<�?�   ก@�?������   �
�    �����  Z1 = Z2 r1 = r2 θ1 − θ2 = 2nπ n ∈ I


���
����#$�����%"�&'��(���)�%"���*�
;	< Z = rcisθ = r(cosθ + i sinθ)

Z = r(cosθ − i sinθ) = r[cos(−θ) + i sin(−θ)]

Z = rcis(−θ)

����ก���ก����ก���#$�����%"�&'��(���)�%"���*�
;	<   Z = rcisθ = r(cosθ + i sinθ)

−Z = − rcisθ = (−1)(rcisθ)

−Z = (cis180 )(rcisθ)

−Z = rcis(180 + θ)

����ก���ก��������#$�����%"�&'��(���)�%"���*�
;	<    Z = rcisθ = r(cosθ + i sinθ)

Z−1 = 1

Z
= Z

Z 2
= rcis(−θ)

r2

Z−1 = 1
r cis(−θ)

y

x

b

a(0, 0)

r

Z = (a, b)

0
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ก��������ก��4����)�%"���*�
;	< =Z1 r1cisθ1, Z2 = r2cisθ2

   =Z1 ⋅Z2 r1r2cis(θ1 + θ2)

=Z1
Z2

r1
r2
cis(θ1 − θ2)

ก���กก$����
;	< Z = rcisθ

=  �12$=/�$�$��@�;0AZn rncisnθ, n

ก��5�6��ก��� n
;	<   Z = r(cos θ + i sinθ) = rcisθ

ก��B�0��กC4�  n  &��  Z  ;	<C/����&�D$��$�?�>1$4D
1. 	�   ;3?	$<�  n r cis

2. 	�   ;3?	$<�  θ
n cis

3. $/�  %�ก=$'�%360
n

7. 
�ก��!4
���  :  P(x) = xn + an− 1x
n− 1 + an− 2x

n− 2 + ... + a1x + a0

1. B<�	��  P(x) 0<�5   �
<�  ���=�กก��	��=��C?�ก�% P(c)x − c

2. B<�  P(c) = 0  �
<�   �12$���1��ก�%&��  P(x)  �
�  c  �12$'/���%&��3�ก��(x − c)

P(x) = 0
3. B<�    �
<�   0<�5  �����3��1��3HCIHJCKก���&��  P(x)P(a + bi) = 0 P(a − bi) = 0

�12$=/�$�$=�H�  ��45ก  CL�M4%C'(?'�$=K�ก�
4. 3�ก�� P(x) = 0  =��4

"
%�ก'/���% =   −an− 1

"
'()'/���% = (−1)n(a0)
��45ก 3(��&���4�
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����������  PAT 1  !���"�#$��	!%��&�����
��'(�	 ���������	
��� 
�� ��ก��������  �$��)(���	 (�$�� �+��)

1. Compute    i1 ⋅ i2 ⋅ i3 ⋅ i4 ⋅ ........... ⋅ i2000

2. ก/�	$0;	<   P05   =�	�'?�&��   an+ 1 = ian + 1 a1 = 1 + i
100

i= 1
Σ ai

3.  �4	
�ก	$?�5�12$�
&;072538

1. 1 2. 3 3. 7 4. 9

4. The unit digit (base 10)  of   is 23
456789

1. 2 2. 4 3. 6 4. 8
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5. ก/�	$0;	<  f(x) = 	
�ก	$?�5&��   '?�&��  f (100) '��&<�;02x + 3x+ 2

1. 3 2. 5 3. 7 4. 9

6. If   is expanded and written in the form  where a and b are real numbers, (1 + i)100 a + bi

then a =
1. 2. 3. 4. 0−250 2050 − 100!

50!50!

100!

(25!)250!

5. 100!
−1
50!50!

+ 1

25!75!



7. B<�  �
<�'?�&��  �C?�ก�%&<�;0�?�>1$4Dz = 

1

2
+ 1

2
i


100

z2553 + 1

z2553

1. 2. 3. 1 4. 2−2 −1

8. ก/�	$0;	<   �
<� Im(Z) '��&<�;0Z = 1 + (1 + i) + (1 + i)2 + ...... + (1 + i)7

1. 2. 15 3. 4. 1−1 −15
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9. ก/�	$0=/�$�$�\H�]<�$  �
<�'?�&��  Z = cos
2π
7

+ i sin 2π
7

Z +Z2 +Z3 +Z4 +Z5 +Z6

�C?�ก�%�C?�;0  (Waseda University)

10. Let   and   be the roots of the equation  x1 x2 x2 − x + 1 = 0

Compute
a) x11999 + x2

1999

b) x12000 + x2
2000
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11. ก/�	$0;	<   �
<�'?�&��  �12$�C?�;0(2a+ bi)(34+ c) = 36
4
2+ i 

 a + b + c

12. 3?�$=H$�d�e&��   �4'?��C?�ก�%&<�;0�?�>1$4D(2 + 5 i)7 + (2 − 5 i)7

1. 2. 3. 0 4. ก/�
����!3

2
−3
2

13. ;	<  ���"ก"�$ก��%�ก&��    �C?�ก�%&<�;0�?�>1$4DiZ + 6 − 4Z = 5 Z−1

1. 2. 3. 4.4 − i 4 + i −4 + i −4 − i
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14. ���"ก"�$ก��%�ก&��  �4'?��C?�ก�%&<�;0�?�>1$4D(3 + 4i)4 − (4 + 3i)4

1. 2. 3. 512i 4. 672i−672i −512i

15. ก/�	$0;	<   �
�   �12$=/�$�$�\H�]<�$]g��    �
�   Z1 Z2 Z1 +Z2
2 = 5 Z1 − Z2

2 = 1

'?�&��   �C?�ก�%&<�;0�?�>1$4D  (PAT 1  ก.'.52)Z1
2 + Z2

2

1. 3 2. 4 3. 5 4. 6

16. ก/�	$0;	<   �
�   �12$=/�$�$�\H�]<�$]g��    �
�   Z1 Z2 Z1 +Z2
2 = 5 Z1 − Z2

2 = 1

'?�&��     �C?�ก�%&<�;0�?�>1$4D   (PAT 1  �4.'.52)Z1
2 + Z2

2

1. 1 2. 2 3. 3 4. 4
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17. ก/�	$0;	<  Z  �12$=/�$�$�\H�]<�$C4�3�0'
<��ก�%3�ก��   '?�&��  Z4 + 1 = 0 Z + 1
Z

2

�C?�ก�%&<�;0�?�>1$4D  (PAT 1  ก.'.52)
1. 1 2. 2 3. 3 4. 4

18. ก/�	$0;	<   �
�    �12$=/�$�$�\H�]<�$P05C4�   �
�  Z1 Z2 Z1 +Z2 = 2

 &<�;0'��'?�&��  Z1 = Z2 = 1 1

Z1
+ 1

Z2

1. 2. 1 3. 4. 21

2
2

19. ก/�	$0;	<   �
�  '?�&��  ���ก�%&<�;0�?�>1$4DZ1
2
Z2 = 1 + i Z1Z2

2 = 1 − i Z1 −Z2

1. 1 2. 3. 4.2 3 2 3 4
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20. ก/�	$0;	<  Z  �12$=/�$�$�\H�]<�$C4�3�0'
<��ก�%   �
�  Z3 − 2Z2 + 2Z = 0 Z ≠ 0

B<����iกH���$�i&��  Z  �5(?;$\?��   �
<�   �4'?��C?�ก�%&<�;0�?�>1$4D  (0, π
2

) Z4

(Z)2

(PAT 1  �.'.52)
1. 2. 3. 4.−2i 1 − i 1 + i 2i

21. ก/�	$0;	<  W, Z  �12$=/�$�$�\H�]<�$]g��     �
�  W = Z − 2i W 2 = Z + 6

B<����iกH���$�i&��  W  �5(?;$\?��   �
�    �����  a, b  �12$=/�$�$=�H�[0, π
2

] W = a + bi

�
<�    �4'?��C?�;0  (PAT 1  �.'.52)a + b
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22. B<�   �
<�   �4'?��C?�ก�%&<�;0�?�>1$4Dex − ie−x = 0 ex + ie−x

1. 2.2 + 2 i, − 2 − 2 i − 2 + 2 i, 2 − 2 i

3. 4.− 2

2
+ 2

2
i,

2

2
− 2

2
i

2

2
+ 2

2
i, − 2

2
− 2

2
i

23. B<�   �12$��กC4�  6  &��  64  �
<�  =�	�  zk = ak + bki
k = 1

6
Σ ak
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24. ก/�	$0;	<  S  �12$�]�'/���%&��3�ก��   "
%�ก&��3��\Hก2x3 − 7x2 + 7x − 2 = 0

C�D�	�0&��  S  �C?�ก�%&<�;0�?�>1$4D  (PAT 1  �4.'.52)
1. 2.1 2. 2.2 3. 3.3 4. 3.5

25. ก/�	$0;	<  S  �12$�]�'/���%&��3�ก��   "
%�ก&��3��\Hกx3 − 4x2 + 5x − 2 = 0

C�D�	�0&��  S  �C?�ก�%&<�;0�?�>1$4D
1. 2 2. 3 3. 4 4. 5
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26. The sum of all the roots of   is :4x3 − 8x2 − 63x − 9 = 0

1. 8 2. 2 3. 4. 5. 0−8 −2

27. a, b, c  �
�  3i  �12$'/���%&��3�ก��  x4 − 2x3 + 14x2 − 18x + 45 = 0

'?�&��  ���ก�%&<�;0(a + b + c)2

1. 2. 3. 4.13 − 12i −13 − 12i 5 − 12i −5 − 12i

28. ;	<   �
�   �12$'/���%&��3�ก��  x1, x2, x3 x4 x4 + x3 − 5x2 + x − 6 = 0

'?�&��   '��&<�;0x1 x2 x3 x4

1. 1 2. 3 3. 6 4. 12
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29. ;	<  a  �
�  b  �12$��ก&��3�ก��    =�	��?�  �C?�ก�%&<�;0x2 + 2x + 6 = 0 a3 + b3

1. 22 2. 28 3. 34 4. 40

30. If p, q and r are distinct roots of  then  equalsx3 − x2 + x − 2 = 0, p3 + q3 + r3

1. 2. 1 3. 3 4. 5 5. none of these−1
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31. ;	<   3?�$=�H�&��    '��'?�;$&<�;0 z = 8 (cos 80 + i sin 80 )
2 (cos 56 + i sin 56 )

z5

1. 2. 3. 16 4.−16 3 −16 16 3

32. B<�   �
�  n  �12$=/�$�$��@�%�ก  �
<�   �4'?��C?�ก�%&<�;0 z = cosθ + i sinθ 
z
n − 1

zn


4

1. 2. 3. 4.−16 sin4nθ 16 sin4nθ −16 cos4nθ 16 cos4nθ
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33. =/�$�$�\H�]<�$   �C?�ก�%&<�;0

1+ 3 i

3 +i



2007

1. i 2. 3. 1 4.−i −1

34. ก/�	$0;	<   �
<�'?�&��  �C?�ก�%&<�;0�?�>1$4DZ = (sin 3 + i cos 3 ) Z30 +Z60

1. 1 2. 3. 4. 22 3

35. ;	<  x  '����ก&��3�ก��   &<�;0'��'?�&��  x + 1x = 2 x2552 + 1

x2552

1. 1 2. 3. 2 4.−1 −2
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