
2017
� � � � �

I � � ( � 11 � )	�
������������������������ � ��! "�#�$&%�'�����(�)&*�+�,��-���.0/21432165�798�:�;=<&>@? A6/&*�B&?@.C C D EF G G H I
1. JLK m MONQPSRUTWVYXQZW[ k M 2 \]M^VYX`_ba]cOdfeUThgjikMLlmhnpoYqsrut

( vxwzyk{}|b~j�f���b�h� x �S���Q�z��e m�rO� TxNP o������]� Th�f��� −kx Th�]��� −k(−x) M��Q� �k��� � r
)
t

(1) VLXfM^�`��R�|�~Y�f��� � o
x �s���x�¡��¢�_^£hThN¤P o�����k��¥k¦ TxNLP oj§O¨©r�ª �Y«U¬Q � ¢Ye]® t

(2) (1) MO¯ ¦ ����TxNLPsMO°L� ª �fMO±Y² ��³]´ ® t

(1) (2)

2. µ¤¶QMh·x¸ oYq e �j¹sruºj» lO¼ H ¹ ¢ �O½U¾©��¿ ¯YÀÁ® t
NQP A

o�Â Z¤M � ~F
�uÃÁ¦ lWRÁ� ÂLÄhÅQÆf��ÇUÈ

~s �S���L����Às¢Á_ ¨prut©É M �YÊ ~F _ ~s M (a) _�ËQcOd r�ÌÍ «LÎ �
W = ~F · ~s _ÐÏYÀ ÊkÉ M Ì Í ajÑfÒ q¤r

W M É _ �hÊx� ~F RONQP o ��¢ (b) _�ËUÓ t
m¤¹UÊ^ÔLÆsoYqLr JYK m MONLP �^ÊhÕW��o�Ö � m lWR��}× ÄjÆ «fMxØÁ� h

¹ Ò^ÙkÚ ÆsÛQr
(b)

��¨©r�tpÉ M �jÊ NQPouÃÁ¦ ¢ � MOÜ]£s� �
mg Ò Ê��

mg RONYP ouÃÁ¦ ¢ (b)
�

m, g, h
��ÝQm e (c) _ ÏfÞ�À r�tS¹ ¢ ÊfÉ M ÃÁ¦ � d

¢ (b)
�xÊ NQPsM (d) _L�ueWß ¦ �Ðd r _ ¥k¦^Ê ØÁ� h

oYq¤r JQK m NQP �
(c) M (d)

� ÙQàá_ m�âãt�É
M (b) _ (d) MWäO� �^å]o

(e) Ò qLrut
�¤� oxÊ NQP ��ÂWæ M¤ç Å¤Æ ÒO�Q����À r�èWé M (b)

��¥]¦Lrut ç ÅSÆ Máê ë A, B MYìjM Ê _ q¤rîí¤ïYÇjÈ
d~r MYì�hÊ^� ~F �S� Ã�¦ e^NLP � �Y�ð�bÀ r�tÁÉ M �YÊ^� ~F R^NYP ouÃ�¦Lr

(b)
�

dW = (f) _ÐÏYÀ rut ®^ñxe Ê êòë
A
Ê

B MYì � �s����¢ èjésÊ
(b) M^óQK �WÊ^ôQõk��Ý¤m e Ê

(g) _ÐÏYÀ rut
¹ ¢ Ê JLK m MONLPSRhöY÷ v Ò ª �z��e m]rO�YÊkÉ MONQPsM ª � (d)

�
(h) _ÐÏYÀ rut

(a) (b) (c) (d)

(e) (f) (g) (h)



3. øsù o^ú ñWexJLK m MONQP ��ûjü ����ý ü¤þ �Q�ð��À rut�É M�øsùQR^ÿ��Lù ��� ÷ θ[rad] �S��� m e m�r _L��Thøsù oú ñWe ÇjÈ
L �S���Q�á��Àf¢Á_ ¨©r�t�É M � TxNQP o�Ãð¦ ¢���� ��³�´ ® t ¢Y����TxNQPsMxJLK m T Õj�UÃ öY÷ �

g _¨©rut

( ¯ )

4.
Â ZSM �

F = 5.0 [N] M �k��� �xeUT x 	 Æ]��ª � ¨pr NQPSR q¤rut NQPsM���
 x [m] _ � ìYM §� R x = 3t2 + 6t �¤ñ¢Á_ ¨©rut�� M�� � ì o��
F RONQP o l©��¢���� ��³]´ ® t äO����Wd����p�xe^¯ ¦ ® t

(a)t = 0.0 ∼ 1.0[s] M 1.0[s] ì o l©��¢���� t
(b)t = 0.0 ∼ 3.0[s] M 1.0[s] ì o l©��¢���� t

(a) (b)

5. JLK M MONQPS��� x �S� È df¢Á_ É��joYq¤r JQK m MON¤P o���������^���
F (x) = G

Mm

x2
Ò q¤rutðÉ M �����^�po

® r � 
 ( !�"�w$#�%'& ) (xX)&+*$, (U(x))
��- Í À©® t ¢j�©��T x M ôQõ).�/L� T ∞ �Á� x

¹ Ò©_L��T U(x = ∞) = 0_ ¨©rut

( ¯ )


