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1. JLKLM v[m/s] NPORQ r[m] SUTWVYX[Z]\P^`_badcfehgLiUjYklehmonpSpgqirS]sqKLM a[m/s2] tvuwgliUSRKPM v xbORQ r Ny{z ep|[nb}�~ 3 �rS]gL�l�USP�l�P�P�����R�[�W�U�{Z��P�d�P��Z����vav�[�U��m ( �L�L�YSv�v� k Z]�lcfeL�RS�x¡ �e )

( ¢ )

2. £Y¤lSw¥v¦��]§P¨f�p©«ª z �lt��P¬ruv­ H ZW�q¢L®��bm¯L° KLM[Sf��±��p²f³[´lx¶µl³LZY�¶�«gL�Y�{Z (a) xw�¶·dml¸P¹Yu«ºq� ° K»´�S[��±��p²f³[´¶¼U½vNlµl³lZY�p�l�vc
gL�Y�{Z (b) xw�¶·dm (a) SR¾L¿P¹qÀ{�Ptvu«ÁÂx¡Ãq£vÄ�� (c) , (d) jYk��Åu

(c) SRÆP¿LÇPÈft (b) NYkYehml¸«¹Yu (d) SwÆP¿LÇPÈft (a) NYkYehmÉ u ~a=(1,1) NRÊL®oe (a) jYkYehmËnpS (a) Sw²f³U´�t (e) NlkYehm z �«u ~a x�u ~b = (−2, 2) S (c) Z�ÆP¿
 �e (~a ·

~b xÌÊq  ) x ~a ·
~b = (f) NYkYehm��v�da ~a ·

~b SwÆP¿LÇPÈ����Åu 2 �rS (a) u ~a, ~b SL�LSRÍLM{t (g) NYk
ehm z �«u ~c = (0, 1) x¡ �e[x ~a · ~c= (h) NYkYehm

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

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

3. Îl�]Ï`_��{��±��]Ð«ÑrÒo~ 2 Ó{SwÔYNpglilj[Õ�¤lÖ�~×}radc[ehmdgli[�Ptw¤lµl³«�pØ ¯
mg j�Ùrcladc{e[xÌ �e�mPÔUjRgifZdÚY³pXrÖUe ¯ ZwÛ ¯ xw�]ÜLuYÎl�¶Ïq o��±�� 2 �rS«Û ¯

f1 u f2 j�Ù[cla«cfeq�RS�xÌ �eR|v£Y¤lSLÝl�¶¢�Þl�p|
(a)

¯
f2 ZRulÎLS x, y ¹{µq�]ß«�à_áuLâlS ¯ Sw²f³r´RZwâv}lãv}P¢�Þq�p|�L¼�_áuw�L¢��Pt ,f2, θ Z]�Ycfeq�RS�x× �eR|

( ¢ ) x äæå ( ¢ ) y äçå

y

x

f2

θ1 θ2

f1

mg



(b) 2 Ó{SRÔrSdÛ ¯
f1 x f2 Zwâv}Yãv}«¢�Þl��mU�L¼o_áu]�q¢��«t g, m, θ1, θ2 Z]�lc{eq�pS�xP_áu f1, f2 Z]�YcqaltP��~�vcl|

(f1) (f2)

4. ~F = (1, 1, 0), ~s = (1, 1, 0) x¡ �erx ~F · ~s Z�Æ«¿P®��bm ( nqn]N ~F t ¯ Z¶Êq Lè�éëêíì[N«u ~s tLµl³fx�î«ï�Z¶Êq Lè�é`êðìNYk��ñu ~F · ~s=W NYk�~hòp®oe W ZWóYôÂxw�¶·dmrâË_ba«u�npS�óYô W t«õPö{÷�øP�YNYkYehmËnpS�óYô{�R�lclalt 6 ùú SRûLürNRý{þR �ewSPN«u�nLn�NltRÆ«¿r¼U½vNU³]}{ÿr�¶c ) mz �«u ~F = (0, 1, 1), ~s = (1, 0, 0) x¡ �erx�u�npS����{S�óqôfZ��{�U�bm

( ¢ 1) ( ¢ 2)

5. 2 �lS�� A,B j��
	 (0, 0) N�� z �vadc[eL�RS�xÌ �ebmP£l¤qSLÝq�]¢�Þq�bmU�P¼�_�uv£l¤lS«Ý«NltwuwK«MrS
����tvâw}Uã}��vK [km/h] xL_�u��L¢f�Pt�K«MfZ��Lß«ÊLÏ`_á�R¢�Þ[x , âqSR²f³U´ ( n]SLÝ��fS���� � K»´���xácë± ) S
�w¹�ZW¢�Þq�bm
(a) � A ¼l½���	qÒ�~×^f³
��_¡u�� B t���	r������_b� zPz x¡ �ebm � A j���	[Z
��!`_baPÒo~Ì¸q� �L��"�# $rSpKLMZ ~vA xq_áu É u«¸q�vKLMf�P�q�d�ox¡ �ebm ~vA = (60, 0) S��Pu A Ò�~&%Y� B SpKLM�Z��{�U�bm

( �qßPÊLÏ ) ( K»´ )

(b) ��	 (0,0) Òo~ 2 �YS�� A, B j ��!ë_¡uR¸P� �q��"�#'$lu]KPMUj«âR}Yãw} ~vA, ~vB Sp¸P�dKPM{�«�«�w��x× �ebmPc z u
~vA = (60, 0), ~vB = (0, 80) ¼Y�d�oxÌ �e[x�u A Ò�~&%Y� B SpKLM�Z��{�U�bm

( �qßPÊLÏ ) ( K»´ )


