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1. 2 JLKNMPORQTS −→r = (x, y, z) = x−→ex + y−→ey + z−→ez , −→p = m~v = m(vx, vy, vz) = mvx
−→ex + mvy

−→ey + mvz
−→ez UWVWXZY\[][_^a`

m bdcfe ` −→r = (x, y, 0), −→p = m~v = m(vx, vy, 0) gih X g `kjml MPORQnSmo]pPbrqWsut 2 JvKNMPORQnSwK_xmy
−→r ×

−→p b_zm{m|\} Y�~]���������w� MPORQnSPb����moap � t ��� }d�

( � )

2. �u��K����P� V t �a�LX��f���d� H b �m� |\} Yu~m�\��`a� (d),(e),(g) �k` ���P� V t �a�LX��a���r�f� b ��� |�} YL�~m`u� (c) g (f) � �d ��LX¡� H b ��� |\} Y
g VvXN¢�£ ( ¤v¥wK ¢�£ )t g ��¦ K ¢k£ t §©¨«ªL¬ ¢L ∆t ®]¯ �Z~k° K ¢�£�� t + ∆t �k±�² X_³ Kr´wµ�b ¦f¶v¦a¶

x(t), x(t + ∆t) g·o�h\¸dK�gih XZY
h X g �_¢_£ t g t+∆t K  K � ªu¬ ¢] ∆t K  � �u[ K ³W� (a) � ²º¹�» �¼~w[ g¡� �\½¾��[ K ³ K�¿kÀvKrÁ�Â ( ÁÃ

) � (b) g·oa| X�Y (b) ��±msut � ∆t → 0 KdÄ�Å�b�g X g ��[�¶v��VuX¡Æ cWK_Ç v �dÈmÉËÊ Y�[ K [ grb_Ì ^ o
hÍg v = (c) g·ÎËÊ [ g Um^LÏ�X�Y�[ K�g Ïd� v K [ grb_¿aÀvKdÁËÂ ( Á Ã

) �rÐ � t (d) gN}�Ñ �fÒ �_Á©Â ( Á Ã
)

g�¸rsÔÓ Y e C ^u�k� (c) K [ g_b x K t �L} X (e) g�s�s � v = (f) g·o � h XZY ÂW¨�� � Á�Â ( Á Ã
)v b t

^ (e) ��~ ¸NK ( o]p � H
a) b (g) g�}�Ñ ��[ K (g) Ua¢u t �L}v¨«Õ Æ c �_Ö »vK [ g_b (h) g�}¡× YmÆØ � (e) K�ÙvKNÚ]{�b (i) g�}rÑ � t ^ v b (i) h Xu[ g_b_Ì ^ o � h X g x = (j) g·o]| XZY

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

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

(i) (j)

3. �W�uK�zm{�b�|�} Y�~]���º` a, b, A, ω, α �f¦k¶LÛk¶ cfeÍgih XZY
(a) y = ax + b (y b x ^ 1 Ü_ªW�m|\} ) (b) y =

1

at + b
(y b t ^ 1 Ü_ªW�m|�} )

(c) y = eat+b (y b t ^ 1 Ü_ªW�m|�} ) (d) x = Acos(ωt + α) (x b t ^ 2 Ü_ªW�m|�} )

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



4. x Ý��NÞvßft Ö »]h XZàuá K�â]ã x[m] � x = 2t2 (t ��¢u [s] gih X ) ^uVWX gih XZYuä K � � ��� } Y
(a) t=0[s] K�g Ïd�dà]áv��åLæ (x=0[m]) K¡´Lµv� V ß ~ gçh X�Y t=5[s] K ¢a�èà�á K¡´Lµ �¡åLæ §\¨çé [m] K¡´Lµw� VX § ��� } Y

( � )

(b) t=2∼2.1 [s] � t=2∼2.01[s] K  Kk¿aÀ�KNÁ©Â �f¦k¶LÛk¶ s�Êu¨º§ Y

( � ) ( � )

(c) t=2 K ¢ KNÁËÂ � s�Ê]¨�§ Y

( � )

5. �W�uK��k��� V t �m�vXZ�m���d�a� b ��� |�} Y
1 ä]ê � Lë b Ö » � tfs XºàuáWUWVuXZYP[ K àuá Kr¤u¥vK ¢_£ t ��±v² X ´vµ ( â]ã ) b x(t) gih XZYP[ K à�á K¤W¥�K ¢d£ t ^ K_Á Ã

v(t) b_ìwí X � �k� ´vµ x(t) b ¢� t �mî �¼�ðï Ü (a) h ¶wñ ìwíP¨ ¶�XZY ÂW¨�� � Á Ã
v(t)

b ¢u t �mî �wï Ü (a) h X g (b) b_ìwí Xu[ g U]^LÏuXZY�ò]óW^u� (b) � o]p � H
a(t) g«o�h Y ��ôLK [ g

§�¨ � (b) b_ìwí X � �k�m¢N£ t �mî � ´vµ x(t) b 2 Ü (a) h ¶wñ }rs©gi�v§ XZY
Æ Ø � ¤W¥�K ¢N£ t ��±�² X (b) §�¨ � Á Ã

v(t) b_ìwí X � �f� (b) b ¢W t �aî � 1 Ü (c) h ¶wñ ìwíP¨ ¶
X�Y Âu¨Z� � Á Ã

v(t) b ¢] t �fî � 1 Ü (c) h X g � (d) brì�í X][ g Um^WÏuX�Y �]ôWK [ gº§�¨ � (d) brì
í X � �k��¢N£ t �mî �öõ Á Ã

a(t) b 2 Ü (c) h ¶wñ }rs©gi�L§ XZY
1 ä]êL� ² ^u� Ê � 2 ä]ê ±�}rÑ 3 ä]ê � Lë b Ö » � tas XZàuá �mî � tw¸ �L÷rø �dù �¡¶wñ }rs Y
(a) (b) (c) (d)

6. �W�uK�zm{�b�|�} Y�~]���º` a, b, A, ω, α �f¦k¶LÛk¶ cfeÍgih XZY�~]���º` y��ucfePb C g·|�} Y
(a)

dy

dx
= ax + b ( úkû�b x ^ðï Üdy��m|�} ) (b)

dy

dt
=

1

at + 1
( úfû�b t ^ðï Üdyu�m|�} )

(c)
dy

dt
= eat+b ( úkû�b t ^ðï Üdyu�m|�} ) (d)

dy

dt
= Acos(ωt + α) ( úfû�b t ^ðï Üdyu�m|�} )

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


