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��������� � � � �� � � � �� � � � �� � � � �  ( � �� �� �� � 3 ����) 
�3�1. � � � � � � 2	
��
 � 5 kW�� � � 30�� 
� � � � � � � 
� 2	 � 2.5	 � 5	 � 10	 
�2�2. � � 1 � � (Horse Power, hp)� � ��  ! " # $ % 1 kW
& ' � � �( $ ) %* 
� 60 % � 75 % � 85 % � 90 % 
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� 1 mA � -2 mA � 5 mA � -6 mA 
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� 1 V � -2 V � 5 V � -10 V 
�3�5.�5 6 7 � 8 9 :; < => < ? �@ � 8 �A % 11 V= 10 V
�1 B� 8 C D $ (Voltage Regulation, 

VR)) %* 
� 110 % � 91 % � 10 % � 9.1 % 
�3�6.+,- . / 4 � 0 
�1 RL 
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� 3 Ω� � 4 Ω� � 9 Ω� � 12 Ω� 
�1�7.�K L f(t) M % u(t) + u(t−1) − 2u(t−2)
B3 u(t)%N O P Q K L (Unit Step Function)
�1 f(t):

t = 3 ? �K L R%2� 
� 0 � 1 � 2 � 4 
�2�8.ST � U � V �W X 
2Y Z [ � 
�� V \ ] ^ _ =� 8 ` ab c d  �� 8 eO f g � h  
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� 2� � 2.4� � 3� � 6� 
�1�12. � ��Q � 0 � � �� v � � � � � � � (Overdamped) � � 
��B��a���q%�S2�
� �� 
�  ¡ e¢ £ ¤   ��¥ £ L �¦ ¤   
��¥ £ § ¨ %© �� ª « L ¤  ��¥ £ § %© �� ª « L ¤  
�4�13.+,- . / � 0 
B3 u(t)%N O P Q K L 
�1 t ≥ 0 4 � � v u v R%2� 
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� 14 V � 6 V � 0 V � -8 V 
�3�14.:�¬ ­ ® $ % 100 Hz�¯ h � 0 � � 3 
�� ° 4 � ± R% 2 Ω
�1 ' � ° R) %* 
� 20 mH � 5 mH � 3.2 mH � 0.8 mH 
�1�15. � ² ³ 5⋅cos(3t)�e_ (Phasor)% 5∠(0º)
�1 ² ³ 3�sin(3t + 90o)�e_ %* 
� 3∠(0º)  � 3∠(90º)  � 3∠(180º)  � 3∠(270º) 
�2�16.�� ± % 2 ∠(−45º) Ω
�1 Bk ´ R%* 
� 1 + j1 S � 0.5 + j0.5 S � 1 − j1 S � 0.5 − j0.5 S 

 
 



�4�17. µ ¶ · 
� ' � ± %�¯ h � 0 4 ¸ ¹ º » ( � ± 
�1 E F � 9 G H I J ` ¼ # $ 4 ½ < � ±
%* 
� 0.5 - j0.5 Ω� � 1 - j1 Ω� � 0.5 + j0.5 Ω� � 1 + j1 Ω� 
�4�18. # $ ¾ L (Power Factor, PF)% 0.707 ¿ � �½ < 
ST W X 2Y Z [ � 
�' ½ < À � ° t   �' ½ < 4 � ± Á �J � 0� 
�' ½ < � 8 eO f g � h eO  �' ½ < 4 � � =� ± R¨ e»  
�3�19.+,- . / � 0 
� Â Ã ZL = 10∠(60°) Ω
�1 � ± Zab%* 
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� 20∠(60°) Ω� � 20∠(-60°) Ω� � 40∠(60°) Ω� � 40∠(-60°) Ω� 
�2�20.+,- . / � 0 
�1 ' Ä Å � ° 4 Ä Å Æ L k%* 
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� 1 � 0.5 � 0.25 � 0.1 
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+- 1 . / � 0 
� � : t = 0 4 ¶ ' � 0 Â Ç È � u v 
É v(0+) = 12 VÊi(0−) = 12 A* 

(�)�1 B��a��w�5�� 

(�)�1 i(0+)=
dt

)0('d +v
w�5�� 

(Ë)�1 t ≥ 0 4 � � i(t)w�10�� 
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+- 2 . / �Ëè Ì ½ < 
ZY = 4 + j3 Ω/e
Z �= 6 − j8 Ω/e
� Í Î Ëè Ì � 8 
B3 VAB = 200∠(0º) V

É 200V%BI J R* 
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