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1. JLKNMPORQTSVUXWZY\[^]`_\acbed H [gfNYehgiTjlkZmVnporqs[\f\tXJLKNMVugvNYxw\yXzL{V|sY g }�~T]`q

y C ve�����N�V~�] 3 �^M��V�N�^Y (a) , (b) , (c) vLUN]rqZ�L[Xtx�Z� m Me�Z�N�R�Z�P�L�sj�{\| v vP�V�� Wg��]�}����eMe�N���s�l�\�V�N�g�\ c¡P¢�Y (d) }¤£Vnp]`qs[\f\tR¥V�N¦X§ k Mx¥V�^�p¨�©\ª�«¬ ` ®�¯±°L²NWg�
]l³\´^tR¥V��M��`�NµP¶��g�\ c¡P¢�Y (e) }·£Vnp]`q¸ W\tXw\yV¹V¥V��MXµP¶Nysb�ºlM�o��»Sl�L�Vy¼}r½L¾e¿T]ly^�Nbe~gÀLÁ^YeÂ�ÃRMeÄNÅsS�o�¬¤ÆVÇLÈÉ}ËÊNÈN®�¯RvxÌs[^]`q�N[��L�\y�j ~F t�ÍNÎRÏZ�VÐ\Ñ�j d~r }¤~�]�}»tlÒNÓ^MRÈ P «p¬·ÔZÕZÈ Q [gve�Z���±ÏZ�\~�]�}±�et���Ml�L�\y��x~T]»ÀÁ�jPtZÈ P SPÖ�¯L]Ø×^ÙZ�g�V c¡P¢É}Po�ÚXqÉ�eM�×^ÙZ�g�V c¡P¢ UP YXtxÛNÜVd H } ~F , d~r j�Ý��NW UP = (f) }¤£np]`qVÞ^tXw\y�S�o\]Ø×^ÙZ�g�\ c¡P¢�j�ßcàZ]`qN�Z�L� m Me�N�sSláãâØw\ysYXtXäg£�«¬æå^�\�^çN�Vj x è�MPé^Mxêsç}�~T]�} F = (g) }·£Vnp]`qoRëXWRäg£�«¬Øì ¸

h SVUL]`�N���s�l�P×^ÙZ�g�\ c¡P¢�YPt (f) j±ÝL�NW (h) }í�î vL�Z]`qN[gfXt��g�Z�X�g c¡x¢p}ï×�ÙV�X�X �¡x¢NMxð ( (d) +UP) M��L}±j (i) }xo�²Vt^��Mxð�Yñ�Z�\yVJXò�M
y^�x�N�sSeó\Ý � bR�X³\´cS\YXtX�Z¦^Sl��fP¿T]`qÉ�eMxôXõTj (j) }Po�ÚXq
(a) (b) (c) (d) (e)

(f) (g) (h) (i) (j)

2. äZ�L«¬Øì ¸
h SVUL]`�N���p¨eö±÷NKR~T]l�V�cj�ßcà\]`qNJLKNMVu\vNYxwgyXzL{V|�MPø�� ¸ j g }¤norq

(a) ì ¸
h SgUL]`�N���s�l�P×^ÙV�g�\ c¡P¢ ùûúXüsýRþLÿl L�g�\ c¡P¢���j�mTàNorq

( m )

(b) äZ��S����\~T]�����Me�N�^Mx{N|�MPø�� ¸ j	��
�orqsf\® � t\ì ¸
h S\U�]�NM�×^ÙN�g�\ c¡P¢L���^W\tP�N�sMx��N�g�\ c¡x¢^S\b�]�}»�ã�æ�g�g c¡P¢x�L�gõTj±ÝZ��]Z�xMT}�~T]`q

( m )

3. ¥N�L¦g§ k MP¥Z�^�¨Ø©\ªs«É¬ x °�²Nf��ZtP¥Z�����N�LµX¶��\�V c¡R¢j U(x) }�~T]`q
(a) ¥V��� x ®�¯±°L²ZW ù����\v��V�Zf��Vtx¥V��MXµx¶��g�X c¡P¢^j k, xj±ÝL�NWx£VnVq
( m )

(b) ¥��^¦V§�� k = 1.0[N/m] }r~]�}lt x = 0[m] t x = 2.0[m], x =

−3.0[m] M���MX¥N�sMVµX¶s�V�Z T¡X¢�j��P× j�ZÆ���¯gWNt��X¿��\¿ZmàNorq
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(x = 0.0) (x = 2.0) (x = −3.0)

(c) [gfgt��Nè x t �gè U(x) M�!�"�#gj%$gn\q�& � te¥\��Me°N² x M��e×�Y [m] }¤~�] ù���M�Vè�Sr×�ÙLt	�\èsSXúXüsýþLÿl L�g�\ c¡P¢^j%'��Nf(!�"�#\je�X�\ c¡P¢�)T}r½gÚ���q
4. ��*V� � WX��]`�Z��M%+�,s� x(t) = Asin(ωt + α) }æ£\nT] (A Y�*�-Zt ω Y	.�*Z�X§�t α YlÒLÓ^M	.\|^vgtP�RÆ\¿T��¦R§vLUL] ) qV�N��Y�/�0�MVbR��1�2�3\�Lv���*\� � WgÖ54 tX�Z�sj m }�~T]`qNJLKNM\uNS±mTàNorq

(a) ÒLÓ�M��76ZSPÖ�¯N]et���*Z� � Wg��]`�N�^Mx{V|sj	��
�orq
( m )

(b) ÒLÓ�M��76ZSPÖ�¯N]et���*Z� � Wg��]`�N�^Mx�V�V�g�\ c¡P¢ (K) }»µP¶��R�\ c¡P¢ (U) j��R¿8�R¿\mTàZorq

(K) (U)

(c) �^u (b) M 9�:�j±ÝL�NW\t K + U j	; í norq

( m )

5. 172Nv�<N«Zb2�3�S\UN]l¥\�sj±��¯Pf 4[kg] M��N�sjete¥\�L��2�= ù�¨¤©\ª ) Ml×�ÙL«p¬ 0.2[m] ®L¯>Nv���S�?Vë @Lëxfeq¥V�N¦X§�j k = 100[N/m] } � WRJLKNMVuNS±mTàZorqNJLKNM�kZm�vNYPt��VÆ��e×j%A�¯PWxmTàNorq
(a) >Lv	�TS�?Zë�@�ëXf�B�C^v�>sj%DE
Xfp}��PtR¥V��M�N�NµP¶��g�\ c¡x¢�j	��
�orq

( m )

(b) �NM F�tP�Z��«¬G>sj±Ñ � fp}±�PtP�N�^MHNø^M�{V|sYR�âN¬�S\b�]e«���
�orq

( m )


