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 � � � � � � �� � � � �� � � � � � � � � ! " # � $ % & ' �
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 �
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 � � � � � � � � � � � �
 � � � � � � � � � � � � ����M

� � �� �� �� � � � �  !� � �  !� � �  !� � �  ! """"# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � �# $ % & ' ( ) * + , � � ����M

N3O1. � � � � � 	 
 � � 
 (pressure)� � � � 
��/ � �  �� � /(� � )2 

�� 	 / 
 �  ��/(� �)2 

�1�2. P� Q � � � 
 � � � � � � � � � (Particle)�� � � � 
  R!" � � # $ % & ' � � � ( ) *
� + � � 
� R - Q = P � P × Q = R � P ÷ Q = R � P + R = Q 


3�3.�� � 	 � F� x � � �� � �θ�F� x � � � y � � �� �� � � � � xF � yF � !" # $%
& ' ( 

� xy FF /tan =θ  �
22
yx FFF +=  

� θcos/FFx =  � θsinFFy =  


3�4.) 2*(two dimension)+ 
 (Rigid body) , - . / 0 1�2 3 4 5 6�- . � 7 8 ( 
� 16 � 26 � 36 � 46 


3�5.�6+ 
 9 : ; 6< = �> ?@ A : , - . � !" # $%& ' ( 
�B ; ��C D E  
�B ; ���> ?< D E  
�B ; �F G > ?�E � H  
�B ; ��� � D I  


2�6.�6+ 
 9 : J 6< = �> ?@ A : , - . � !" # $%& ' ( 
�B J ���> ?< D K L E � H  
�B J ���> ?< M D N O  
�B J ���> ?< M D - P  
�� = 0xF  


1�7.�� + 
 � A H > Q - � � R S �T U �S � Av
�
�8i

�
m/sVW A H �X S � Aa

�
( 

� 0 i
�

m/s2 
�8g i

�
m/s2 

�4i
�

m/s2 
�Y Z [ 4 �\ ] ^ _  


4�8. ` 6� H �a b T U � 7 8 � 40156 23 +−−= tttx �WS �� 7 8 ( 
� 1562 −−= ttv  � tttv 15123 23 −−=  
� 1563 22 −−= ttv  � 15123 2 −−= ttv  


3�9.�� c d e � f d P g 100 km�h i j � k d P g 200 km�WB d e l m n H o p ( 
� 300 km � 50000 km 
� 50000  km � 20000  km 


1�10.�� q � r � F�N O > ?�s � � A�t u v �wxK y �(normal stress)σ z { | } 
� AF /=σ  � FA /=σ  
� AF ×=σ  �

2AF ×=σ  


2�11.�69 : � F�t 
 �~
� 1�� � �WN O L θ � � � 
� 2��� � N�} 
� θsinFN =  
� θcosFN =  

�
θsin

F
N =  

�
θcos

F
N =  

 
 
 
 


4�12. E � 11 / �
� 1��
� 2��� N O L � F�s � � � A�Wθ � � � v �N O xK y �(normal 
stress) θσ z { | } 

� θσθ sin
A
F=  � θσθ cos

A
F=  

� θσθ
2sin

A
F=   � θσθ

2cos
A
F=  


3�13.�� � � Z r � �y �-y � ����9 �� � � z � � : � � u � � �� � y �C � �} 
�� � � (Proportional limit) 
�� � � (Endurance limit) 
�� = � (Elastic limit) 
�� � � �(Ultimate strength limit) 


2�14. ` 6� � s � �  9 : r �1�  �¡ ¢ � y � (lateral strain)C £ ¤ � y � (axial strain) C �� � �} 
�� = ¥ ¦ (Modulus of Elasticity) 
�§ ¨ � (Poisson’s ratio) 
�© ª = (Ductility) 
�« ¬ = (Compressive index)  


1�15. ` ­ ® �¯ ° q �± � ² ³ ´ R S �µ U 2000¶�W� S �· o ¸ rad/min? 
� 3140 rad/min � 52.3 rad/min � 500 rad/min � 1570 rad/min 


3�16.�¹ A º ´ 50 km/h � f » ¼ �½ � ¹ B º ´ 60 km/h � ¾ » ¼ �W A º D £ L B º �S �( 
� 10 km/h � f  � 10 km/h � ¾  � 110 km/h � f  � 110 km/h � ¾  


2�17.� x � � ��> ?L � 6¿ ÀÁ Â �Ã < � � �B ¿ �Á O Ä · y � � �W> ?�B ¿ À�Å�
(Torque)( 

� xy � � . � �  � 0.5xy � � . � �  � 2xy � � . � �  � 2(
y
x

) � � . � �  


1�18. ` 6H 9 �1��Æ Ç y �(principal stresses)�È É " # � !$%& ' ( 
�� � Ç y �� Ê · xC  
�Ç y �z Ë �xC Ì ¡ C  
�Ç y ��� v Í Î y ��Ï  
�Ç y �N O L y ��  


3�19. �
� 3���q 9 : q � � PÐÅ� T�Í y �Ñ Ò Ó � � ��v V !" # $%& ' ( 
� 40MPa · Î y ��z { | xyτ  

� 40MPa Ô Õ L Å� T 
� 60MPa · « y ��z { | xyσ  

� 60MPa Ô Õ L q � � P 
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2�20.�6e Ö × Ø ¿ Ù Ú ~
� 4�� � �AÐ B Û �Ü Ý q Þ a ß � !" # $%xà( 
� AÐ B Û �I y �á · N O �� �  
� AÐ B Û �I y �á [ · N O �� �  
� A Û �I y �· N O �� �  
� B Û �I y �· N O �� �  
 
 
 
 
 
 
 


2�21. ` 6Q - � ß �â Ü ã  (simple support beam)�Í � ���ä H 9 : � 6å ��  ��WÍ �æ �
(moment diagram)�ç è · } 
�é ê ç  �J � ç  �ë t < ç  �æ ç  


4�22.? 80 N�Q - ��ì í � v � 	 � 40.8 kg�t 
 � î b U �WÍ , ï ð ñ ¦ � h ò  !$%( 
� 0.5 � 0.4 � 0.3 � 0.2 


1�23. !$%[ ó L � ç 
 �ô ( 
�+ 
 �ô  �� Z �ô  �� = �ô  �õ = �ô  


3�24. !ö ÷ � � �$%& ' ( 
� M (mega) = 106 

� G (giga) = 109 
� m (milli) = 10-2 

� n (nano) = 10-9 

2�25. ø ù ú a Ù Ú (SIû)ü � 	 ú a �} 

� N � kg � m � Pa 

3�26. !$%ó L ý 	 @ þ � 	 ( 

�� æ  �Åæ  �y � Ë  �Î � 


3�27.� � � � � � � (Cartesian Vectors)��� � � �(10i+30j+50k) (ú a }N)�w !" # $%xà( 
�� � x � � 	 � � � 30 N 
�� �ü � � (magnitude)� 90 N 
�� �ü z � � 	 � � � 50N 
�� �ü ú a � 	 �(1i+3j+5k) 


1�28. ; �> ?L E � H 1� � �o ¸ 1�Í 	 �� � ( 
� 0� � 45� � 90� � 180� 


3�29.~
� 5�- � v � 
 
 9 � � � H �Ù Û L - . è 
 �� F1=F2=F31�� y �o ¸ � �( 
� 0� 
� 45� 
� 60� 
� 90� 

 
 
 

3�30. Æ L 9 �� H ü Õ � 
 �(Free-Body Diagram)�" # � !$%xà( 

�9 � � ± � Á �ü � H \ ] � Õ � 
 � 
�� ` � H �Õ � 
 1�� H v G \ Á �> ? 
�� H ü Õ � 
 �� � � � �> ?� � � H v ü ��� 
�� - . � H �Õ � 
 1�B Õ � 
 [ � Ê �- . è �  

 


1�31. - � v � �� o z ´ � )�o ¸ 6� �( 
�� È o 6� � �; 6� � �� 6� � �\ ] � )�� � 


1�32. � - � v ; � 	 ��Ï � 	 �æ [ �Ï �w � �Ù �} 
�� �  �þ - P �Ù  
�� H �Ù  �- � v \ � � �Ù  


1�33. � � F
�
�` � q v ü � � H l m � 	 � r

�
�� q ú a � 	 z � � �u

�
�w F

�
£ B q ü �æ z � � �} 

�u
�
�( r

�
� F
�
�� �u

�
� r

�
� F

�
 

�u
�
�( F

�
� r
�
�� �u

�
� F
�
� r
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3�34.~
� 6�` � c 9 : � � > ?�w  Ê ! A H I � Ay � � �� � �} 
� Ay=500N � v  
� Ay=700N � v  
� Ay=800N � v  
� Ay=1000N � v  
 
 
 


1�35.~
� 6�` � c 9 : � � > ?�  Ê ! A H ü I �Ma � � �� � �} 
� 1275 N-m " 1 # � �  
� 1350 N-m $ 1 # � �  
� 975 N-m " 1 # � �  
� 975 N-m $ 1 # � �  
 
 
 


2�36.
� 7�ü � H Ù Ú �Í � w1=1kg% w2 =3kg% w3=2kg% w4=3kg�w � & a ß m � H o ü l m �} 
� 2.5 
� 3.5 
� 4 
� 6.3 

 

4�37. æ ç ü ' � 6cm� ( � 4cm�w£ ) * q ü � � + , æ I�} 

� 24 cm4 

� 72 cm4 

� 144 cm4 

� 288 cm4 

4�38. Æ L ` t 
 ü ç & � !" # $%xà( 

��� , æ �Ï Û  
��t 
 � 	 � &  
�� + , æ �Ï Û  
��t 
 5 $� & H  


2�39. - � ç & q ü � � + , æ ´ I1 � � �w- P L ç & q ü q < Û � � + , æ ´ I2 � � �w !$%x

à( 
� I1 ≥  I2 � I1 ≤  I2 

� I 1  =  I2  � I 1  >  I2  

1�40. é Ä rxê ç - � £ Í - � ç & q ü � � + , æ �} 

� 1 /4 4rπ  �  1 /8 4rπ  
�  1 /16 4rπ  �  1 /32 4rπ  


