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1. JLKNMPOLQSR 90 [km/h] TVU 144 [km/h] WYX[ZS\^]N_a`bRdc 2.5 [m/s2] Xe`bRfXNgihkjmlinbobpbhrq

(a) st_ujvlinbodZwsyxkzN{r`NRd|uhS_i}�~�xfzk{�_YQi�Yo^TdTPhtTYQb�bOe�u�i�rqkWd�[Z^�b_d�i}�~�xkzN{�_��Y��O�N� TS�Y�wO��u�i��q

( Qi� ) ( �Y� )

(b) s�_�j�l^nbo 90 [km/h] X��f�S�[�Phr��� 30 [m] _����N���YO��i�t�i|N�b�Y}Y�a d¡NTdTfhtT£¢��dzV¤�Z£j�l^nN_�¥�e� 5 [m] X¦�m�f�t�S_t§d¨ 20 [m] _u©Ss[ªYO«�m�f�t�P©�¬umR��aX��k���[�i�S�i�L�«¤aO�®w�LZ¯�m�f�t�S_L°¨ 50 [m] _u©SsSªLX�nSK�}�±�h^²t_�©�|uhrqPWY�[Z³j�l^nf� 140 [km/h] ´^MN_tRdcµO�¶w�e·S�µ²t_u©�|�hrq

( � )

2. ´b¸i_L¹Sºu}dp��^�YWfhr»Y¼µ·�½ H W[�i��¾[¿uOyÀ^�dÁ£��q
1 ÂiÃb¹P�kÄiO�Åbl«¤y�^��haÆNÇkokpfhaq³sL_LÆfÇP_tÈfÉw_^QSÊ t }[Ëw{fhaRic v(t) odZ^Qf� t }�ÌÍUvÎb\N]fX^Z

v(t) = v0 z£©�|uhyq³s�_�ÆbÇf_SÅdlP� (a) ©�ÏfÐ�xbZLÈbÉk_[QLÊ t }LËw{ihÑ`NRdc a(t) � a(t) = (b) ©mÒdÁ£hyqWY�dZ t = 0[s] }LËk{ihyÆiÇf_�ÓkÔ x(0) _PsN©tO�ÕdÖ[ÓfÔ ( Õ�ÓfÔ ) ©L��×bØLÙbZ�ÕdÖ�ÓfÔNo x(0) = x0 z£©�|uhw©ÑZtÈÉk_[Qi� t }LËk{^hrÆiÇf_�ÓfÔ x(t) �SZ x(t) = (c) ©mÒdÁ£hrq
ÂP}LZ 1 ÂdÃY¹f�NÄ[OaÅdlÚ¤Ñ�[�whÑÛw_�ÆdÇwOeÜw�^hrqVs�_eÆiÇf_�ÈbÉk_SQtÊ t }LËk{^hÑ`bRYc a(t) o�ZdQi� t }aÌÝU�Î\b]NX[Z a(t) = a0 zV©�|uh�q£sL_�ÆbÇf_LÅdlk_wsN©�O (d) ©S��×[qNQb� t = 0[s] }�Ëk{bhrÆiÇk_tR^c v(0) _µsN©a�

(e) ©��e×bØtÙNZ (e) o v(0) = v0 zu©v|uhk©ÑZtÈbÉP_[QtÊ t }LËk{ihyRdc v(t) � v(t) = (f) ©ÞÒiÁ£hrqPWY�[Z
ÕdÖ�ÓfÔNo x(0) = x0 z£©�|uhk©ÑZtÈbÉN_[Qi� t }LËf{ihrÆiÇf_�ÓfÔ x(t) � x(t) = (g) ©mÒdÁ£hrq
(a) (b) (c) (d)

(e) (f) (g)



3. ßS`iRdc 2[m/s2] X�JtKdÅYlÚ¤Ñ���PhÑÆ^ÇNoipih�q^Q�Ê t = 0[s] _�©ag�Z��^_eÆ^Çb_�ÕdRYc¥©àZeÕSÓNÔio[�SxbáLx 5[m/s] Z
3[m] Xbpd���tq³se_tâYãNZ^Qi� t[s] §f_tRdcä©åÓfÔk�SZ^�LxNáSxb�VæiU�}Y·bhtTt�u�i��q

( � ) ( � )

4. ´b¸i_L¹Sºu}dp��^�YWfhr»Y¼µ·�½ H W[�i��¾[¿uOyÀ^�dÁ£��qPWY�[Z (d) �eçYèdéiêwOeÜYëÚ¤���éYìPXt�u�i��q
2 íf_�ÆiÇ A, B _Y�i}Y� (a) ©ÑÏbÐ�xuhyîNoeïk�i�[Ë¥ðñZ�sa_tîP� A Z B oSò^�f}[ói�Sô¥ð�p³õñ¨köiO[öS�^�^ó

îfXbp�ð÷Z�øw}fs�_tîµOaÒ^|ä©egY}�ùb�wha]�é G _PsN©eO (b) ©L��×[q³sdseX[Z 2 íN_tÆiÇ A, B _Lú^ûPOL�SxkáSx
M , m Z A, B _^�i_��d��O r, (b) O G ©v|£hw©rZ A, B _i�b}aï«æÑîP_SüµgP� F �Sýµ�µU�xP�S½ H Oeùk�b�LÒi|Ý©
F = (c) ©�·Nhrq

�iWSZtþYÿ�©vþYÿdMN}dpih�ÆiÇ�©r_[�i}rïÚæ (a) O��f�ihrqYþ[ÿdMb_�Æ^ÇN_LúYûkO m ZtþYÿN_�ú^ûkO M = 5.97×

1024 [kg], r = 6.38 × 106 [m] ( þ^ÿk_���� ) Z G = 6.67 × 10−11[N m2 kg−2] OLZ�� F = (c) �
	��«¤àZSÆbÇP}aïÝæ
(a) O���d|uhk©ÑZ���
���w� m Oaùb�i� F = (d) · m ©mÒdÁ£hrq³s�_����Ú©�Ådld¨���� F = am O����d|uhk©ÑZ
� �SZ£sa_ (d) ��`bRdc a }����µ¤ÑZ�s�_a`bRdcµO (e) ©L��×�qPWY�[Z[þdÿ^MN_�ÆbÇ¥©vþdÿf_d�i}yï«æ (a) _
sN©eO (f) ©L²d��×�q

(a) (b) (c)

(d) (e) (f)

5. ���P·��f_L\
�µ}�ú^û 10[kg] _ �«ðrO�×¥U���!aZ "#��O�$bX�%�&tZ��«ðrO�×äUÑ¸�![�tqf�i_�'
(fX[Z��wO v = 5[m/s] _ßdRdcfX^óbg�M)![�YQV©ÑZ a = 5[m/s2] _tß�`bRdcfX^óbg�M)![�YQV©rX�Z^�SxNáSx#�f_[ôSîµO��P�N��qk�YzV¤àZ�s�_
*YX���Yî�`bRdck_LüPgk�tO g=10[m/s2] ©^¤àZLÀd�µ}Y�,+�ÓVO�-[xdÎ[�u�i��q

v = 5[m/s] a = 5[m/s2]

6. Ådlk_ 3 .�/ ( 0d\
.�/fZ�021,.�/NZ�043�.�/ ) _eÛ I OL�SxbáSxY�u��·w�r�Sq
( 0^\ ) ( 045 ) ( 043 )


