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�� Ä�o²�§£Ã�É�Ã¥�Ã§²¬££´�¥�³©­�⌦Ê�­�³� ��� �¶©�³� £⌫¬m©��¥²�¯��³�¢´ �⌫Ê �
Ã§²£⌫��´��³�¢´ �⌫Ê � �Ḯ ­��Å­n F �¹̄ Ã¥��� Ã¥��⌫Ê�n̄ ¤�⌫Ê¬º��⌫Ê��§����¯�Ä�o²
Ã§n©�Ï´Å­nÄ�o²Â¥¶Ê£�¥²��£⌫��´��⌫Ê�¶©�³�
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�� �¥´¡Ã¬���©´£¬³£ ³��q¥²­©ḿ ��©´£Â¥É© (v) �³�Â©§´ (t) Å��´¥©¶Ê��¯��³��⌫®´��­�⌦Ê�
Å��m©�Â©§´ t = 0 s �⌦� t = 50 s Â�|��³��⌫Ë �n̄ Å�¬¥º�Â�⌫Ê¤©�³��´¥©¶Ê��¯��³��⌫®´Æ�n�»��n̄ �

�� ³̄�¥´Â¥É©§�§�Å��m©�Â©§´  t = 15 s  �⌦�  t = 35 s

�� ³̄�¥´Â¥É©§�§�Å��m©�Â©§´  t = 15 s  �⌦�  t = 25 s

Ã§²Å��m©�Â©§´  t = 40 s  �⌦�  t = 50 s

�� ³̄�¥´Â¥É©Â ¶Ê£�⌦Ë�Å��m©�Â©§´  t = 0 s  �⌦�  t = 10 s

Ã§²Å��m©�Â©§´  t = 40 s  �⌦�  t = 50 s

�� ��²Â©§´  t = 25 s  �©´£Â¥m�£⌫�ḿ Â�ḿ �³�ª»�¤q
�� ��²Â©§´  t = 45 s  ��´��¯��©´£Â¥m�£⌫�ḿ Â�ḿ �³� 4 m/s2
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�� ��¬¯�©³¬�º�»��§¹�Â¬⌫¤�Å��¯�Ä�£¶Â�⌫¤£Ä�¤Å�nÂ�¥¹Ê¯�£¹¯©³�¥²�³�Â¬⌫¤�
Ã§²Å�n¥²�³�Â�|�Ã­§m��Ḯ Â�¶�Â¬⌫¤� Â£¹Ê̄ �⌫¥²�³� �»n¡z��⌫Ê̄ ¤»m­ḿ � � Â£�¥�´�¥²�³�
�²©³�¥²�³�Â¬⌫¤��¯�¥²�³�Æ�n �� Â��¶Â�§ ­´��»n¡z��⌫Ê̄ ¤»mÅ��¯�Ä�£¶Â�⌫¤£
Ã§²¥²�³��⌫Ê̄ ¤»m¢´¤�¯��¯�Ä�£¶Â�⌫¤£ ¯¤»m­ḿ ��³�Â�|�¥²¤² ��� Â£�¥
Ä�¤��³��¯�Ä�£¶Â�⌫¤£�⌫Ë�m̄ ¬¥ń ��n©¤©³¬�º�»��§¹�Â¬⌫¤��⌫Ê§��©´£Â�n£Â¬⌫¤�Æ�n¥n̄ ¤§² ��
�»n¡z��²©³�¥²�³�Â¬⌫¤��¯�¥²�³�Æ�n�⌫ÊÂ��¶Â�§
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�� �´¥¤�©³��º�⌫Ê�£¯¤»mÅ�n�ËḮ Å­n§¯¤�⌦Ë�£´ �Ḯ Æ�nÄ�¤Å�n�¯§§»�¤´��⌫Ê¬´£´¥�­�­¥¹̄ �¤´¤Æ�n̄ ¶¬¥²
�»��¶��³�©³��º�⌫Ê�£¯¤»mÅ�n�ËḮ  ­´�Å�n�¯§§»�¤´���¶�­�⌦Ê��⌫Ê£⌫£©§Â�ḿ �³� ��� �¶Ä§�¥³£
Â£¹Ê̄ ³̄�Ã�o¬Â�¹Ê̄ ¤Â�ń Æ�Å�§»��¯§¤´��⌫Ë �Ḯ Å­n�¯§§»�¤´�£⌫�¥¶£´�¥ ���� §»��´ª�qÂ£�¥
�⌫Ê�¥¶Â©��¶©�ËḮ  �ń �Ḯ �¯§§»�¤´��⌫Ê£⌫Ã�o¬Â�¹Ê̄ ¤£©§Â�ḿ �³��⌫ËÆ��»��¶��³�©³��ºÅ�n�ËḮ
�⌫Ê£⌫�¥¶£´�¥ ���� §»��´ª�qÂ£�¥ Ã§²�Ḯ Ã­�m��⌦Ê��§´��¯��¯§§»�¤´�¯¤»mÅ�n�¶©�ËḮ §⌦� �� Â£�¥
�Ḯ ­��Å­n �©´£�³�¯´�´ª�⌫Ê¥²�³��¶©�ËḮ    ��� ⌧ ���  ´¬�´§
�©´£­�´Ã�m��¯��ËḮ    ��� ⌧ ��� �¶Ä§�¥³£�m̄ §»��´ª�qÂ£�¥ �©´£Â¥m�Ä�n£�m©�   ��� Â£�¥�m̄ ©¶�´�⌫�
º̄�­¢»£¶�⌫Ê�¶©�ËḮ Ã§²Å�n�ËḮ �⌫Ê¥²�³��©´£§⌦� �� Â£�¥ £⌫�ḿ Â�ḿ �³� �´��n̄ £»§

£©§�¯�©³��º�⌫Ê£´��⌫Ê¬º��⌫Ê�¯§§»�¤´�§»��⌫Ë ¬´£´¥�¤�Å­n§¯¤�⌦Ë�¬»m�¶©�ËḮ Æ�n�¹̄ �n̄ Å�
­´�Æ£m�Ḯ �⌦��⌦��©´£­�¹��¯��ËḮ
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�� �³��⌫®´§�Ã�m��³�¤¶��f��¥²Â¢��f�¤´©¥²¤² ���� Â£�¥ ¯¤»m¢´¤Å�­n̄ ��⌫ÊÂ�⌫¤�¬�¶�
Ä�¤¤¶��¥²¬º��f��⌫Ê£⌫£©§ ���� �¥³£ ¯¯��´��¥²�¯��f��n©¤�©´£Â¥É© ��� Â£�¥�m̄ ©¶�´�⌫
�¥²��Â�í £©§ ����� �¶Ä§�¥³£ �⌫Ê£⌫̄ º�­¢»£¶ ���� ¯�ª´Â�§Â�⌫¤¬
­§³��´��¥²¬º��¥²��Â�í   §³��´��§�q � Å� � �´��¥²¬º��f��²Â�§⌫Ê¤�Â�|��©´£¥n̄ �Å­n�³�Â�í
Ã§² ⌫̄�¬m©�­�⌦Ê�Â�§⌫Ê¤�Â�|�Â¬⌫¤��⌫Ê£⌫�Ḯ §³� ��� ©³��q �Ḯ ­��Å­n
�©´£¥n̄ ��Ḯ Â ´²�¯�Â�í Â�ḿ �³� ����� N☺�NJ�.  π ≈ ���� Ã§² ORJ��� ≈ ���
­§³��´��⌫Ê�¥²¬º��f��¥²��Â�í  º̄�­¢»£¶�¯�Â�í Â�|�Â�ḿ Å�
Ã§²¥²�³�Â¬⌫¤��¯��¥²¬º��f�Â£¹Ê̄ �¥²��Â�í  � �Ḯ Ã­�m��⌫Ê�³��⌫®´¤¹�¯¤»m£⌫�ḿ Â�ḿ Å�

�� ���� R& Ã§² ��� Â��¶Â�§
�� ���� R& Ã§² ��� Â��¶Â�§
�� ���� R& Ã§² ��� Â��¶Â�§
�� ���� R& Ã§² ��� Â��¶Â�§
�� ���� R& Ã§² ��� Â��¶Â�§
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�� �´¥´�Ã¬���ḿ �´¥Â�´�§´� §³��´�Â�§⌫Ê¤ ��¶Ä§Ã�§¯¥⌫� Å�Ã�m§²�m©��ËḮ ­�³�
�¯�Ã�m§²�¶��¥¥£�⌫Ê�Ḯ �m̄ Â�¹Ê̄ �Å�Â©§´ �� �´�⌫ Â�|��³��⌫Ë �Ḯ ­��Å­n � Ã�§¯¥⌫   ��� �»§

­´��´¤ �� Ã§²�´¤ �� £⌫£©§ �� Ã§² �� �¶Ä§�¥³£ �´£§Ḯ �³� Ä�¤�³Ë�¬¯���¯¯��Ḯ §³��´¤�³��⌫Ë
�´¤ � ©¶Ê�Æ�n¥²¤²�´� ��� �¶Ä§Â£�¥ Â�|�Â©§´ � �´�⌫
Ã§n©Â�¶��m̄ Â�|�¥²¤²�´� ��� �¶Ä§Â£�¥ Â�|�Â©§´ � �´�⌫
�´¤ � Â�¶�Æ�n¥²¤²�´� ��� �¶Ä§Â£�¥ Â�|�Â©§´ � �´�⌫
Ã§n©©¶Ê��m̄ Â�|�¥²¤²�´� ��� �¶Ä§Â£�¥ Â�|�Â©§´ � �´�⌫

�n¯Å�Â�¥⌫¤�Â�⌫¤��´¥Â�´�§´� §³��´��¯��³Ë�¬¯���Æ�n�»��n¯�
�� �´¤ � Â�´�§´� §³��´�Æ�n£´��©ḿ �´¤ � ���� �¶Ä§Ã�§¯¥⌫
�� �´¤ � Â�´�§´� §³��´�Æ�n£´��©ḿ �´¤ � ���� �¶Ä§Ã�§¯¥⌫
�� �´¤ � Â�´�§´� §³��´�Æ�n�n̄ ¤�©ḿ �´¤ � ���� �¶Ä§�»§
�� �´¤ � Â�´�§´� §³��´�Æ�n�n̄ ¤�©ḿ �´¤ � ���� �¶Ä§�»§
�� �´¤ � Â�´�§´� §³��´�Æ�n�n̄ ¤�©ḿ �´¤ � ��� �¶Ä§�»§
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�� �´¥Ã�m�©¶Ê��§³� � ⌧ ���  Â£�¥ £⌫��¶�´Å��´¥¥³�¬m�Æ£n��´�³��⌫Ë �»n¬m�Ã§²�»n¥³�
�²�n̄ �Â�§⌫Ê¤���´£¹̄ �m̄ £¹̄ ¢´¤Å�Â��¥³�¬m� �⌦Ê�£⌫¥²¤² ���� Â£�¥ Â�ḿ �³Ë�
Ã�mÂ ¹Ê¯Å­n�»n¥³�©¶Ê��n©¤�©´£Â¥É©�⌫ÊÂ­£´²¬£Å��´¥¥³�Æ£n��´
Å���¶�´�⌦�¯�º�´�Å­n�»n¥³��¯¤­§³�Æ�¯¤»m�m̄ �Â��¥³�¬m��¥¶�Æ�n ���� Â£�¥
Ã�m�²Æ£m¬´£´¥¥³�Æ£n��´Å�¥²¤²�⌫ËÆ�n �ń �»n¥³���´¯¤»m�m̄ ��⌦�Â��¥³�¬m�Â�|�¥²¤² ���� Â£�¥
Ã§²¯¯�©¶Ê�Â£¹Ê̄ Â­É��»n¬m���´¯¤»m�⌫Ê¥²¤²­ḿ ��´��»n¥³���´ ���� Â£�¥ Ã¬���³��⌫Ë

�©´£¬³£ ³��q¥²­©ḿ ��©´£Â¥É© (v) �³�Â©§´ (t) �¯��»n¬m���´Ã§²�»n¥³���´
�³��´��»n¥³���´Â¥¶Ê£¯¯�©¶Ê� Ã¬���³��¥´¡ Â£¹Ê̄ �»n¥³���´Ã§²�»n¬m���´©¶Ê��³��³��¥³Ë�Ã¥�
�»n¥³���´�²¥³���´Æ�nÂ�|�Æ��´£��¶�´�⌫Ê�Ï´­��­¥¹¯Æ£mÂ ¥´²Â­�ºÅ�
�� Â�|�Æ��´£��¶�´ Â ¥´²�»n¥³���´�²¥³���´­§³��´��º�Â¥¶Ê£�n��¯�Â��¥³�¬m� Â�|�¥²¤² ���� Â£�¥
�� Â�|�Æ��´£��¶�´ Â ¥´²�»n¥³���´�²¥³���´­§³��´��º�Â¥¶Ê£�n��¯�Â��¥³�¬m� Â�|�¥²¤² ���� Â£�¥
�� Â�|�Æ��´£��¶�´ Â ¥´²�»n¥³���´�²¥³���´­§³��´��º�Â¥¶Ê£�n��¯�Â��¥³�¬m� Â�|�¥²¤² ���� Â£�¥
�� Æ£mÂ�|�Æ��´£��¶�´ Â ¥´²�»n¥³���´�²¥³���´�m̄ ��⌦��º�Â¥¶Ê£�n��¯�Â��¥³�¬m� Â�|�¥²¤² ���� Â£�¥
�� Æ£mÂ�|�Æ��´£��¶�´ Â ¥´²�»n¥³���´�²¥³���´Â§¤�´��º�¬¶Ë�¬º��¯�Â��¥³�¬m� Â�|�¥²¤² ���� Â£�¥
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�� Å��´��´¥Ã �¤q£⌫�´¥�Ḯ Æ¯Ä�Ä��Æ¯Ä¯�⌫� _ ��� (I _ 131) £´Å�nÅ��´¥¥³�«´�»n�h©¤£²Â¥É��m̄ £Æ�¥¯¤�q
Ä�¤ I _ 131 �²¬§´¤Å­n¥³�¬⌫�⌫�´ Â�ń ­�ń �⌫ÊÄ¥� ¤´�´§Ã­m�­�⌦Ê�¬³Ê��¹Ë̄  I _ 131 £´�´��ḿ ��¥²Â�ª
�⌦Ê�£⌫�³££³��¢´  ��� £¶§§¶�»¥⌫ Ã§²Å�nÂ©§´Â�¶��´�£´�⌦��¥²Â�ªÆ�¤ �� �³Ê©Ä£� Ã§²�Ḯ £´Â�É�Æ©n
�⌫Ê�¥º�Â� £­´��¥ ⌫̄� �� �³Ê©Ä£� Ã§n©�⌦���¬m��m̄ �´��¥º�Â� £­´��¥Æ�¤³�Ä¥� ¤´�´§Ã­m�­�⌦Ê�
Å��³�­©³�Ã£m°h̄ �¬¯� Ä�¤¥��⌫ÊÅ�nÅ��´¥��¬m��³��n©¤ ³̄�¥´�©´£Â¥É©Â�§⌫Ê¤ �� �¶Ä§Â£�¥�m̄ �³Ê©Ä£�
¥©£¥²¤²�´� ��� �¶Ä§Â£�¥  �Ḯ ­��Å­n � �»¥⌫   ��� ⌧ ���� Â�É�Â�¯Â¥§ �¥⌦Ê��⌫©¶��¯� I _ 131 £⌫�ḿ  � ©³�
Â£¹Ê̄ Æ¯Ä�Ä��Æ¯Ä¯�⌫� _ ��� £´�⌦�Ä¥� ¤´�´§Ã­m��⌫Ë �²Â­§¹̄ �³££³��¢´ �⌫ÊÂ�É�Â�¯Â¥§

�� ���� ⌧ �� _ ��

�� ���� ⌧ �� _ �

�� ���� ⌧ �� �
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3K\VLFV���3$7�� ¡’.§.í64

�� �¶�Ã�m��¯�Ã���¥�¬⌫ÊÂ­§⌫Ê¤£Â�n´�³�¬�¥¶�Â�´�⌫Ê ⌫̄��n´��¯�¬�¥¶��»��¥⌦�Ã�m�
Ã§n©©´�Ã�m��¯�Ã����¥´�§¹Ê���´��⌫Ê�Ḯ �´��¯�Ã�� �⌦Ê�£⌫�©´£�©ń ��¯�¥´�¬£ÊḮ Â¬£¯
�´��³Ë��m̄ Ã�§Ã©�¯£¶Â�¯¥qÂ�ń �³�¥´�§¹Ê���´�Â�|�©��¥�c� �³�¢´  �Ḯ ­��Å­n
�¥¶Â©�¥²­©ḿ �¥´�£⌫¬�´£Ã£mÂ­§É�¬£ÊḮ Â¬£¯Å��¶ª§� Ã�m��¯�Ã���³Ë��´�Ã§²¬³£�³¬�³�¥´��§¯�Â©§´
Â£¹Ê̄ �³�Ã�m��¯�Ã���´��Ḯ Ã­�m�¬£�º§�¯�¬�¥¶�Å­n¬�¥¶�­�¬³Ë�¬º� Ã§n©�§m̄ ¤Å­nÂ�§¹Ê̄ ��⌫Ê
�� ¶�´¥�´�´¥Â���¯�Â�É£Ã�§Ã©�¯£¶Â�¯¥qÃ§²�¶ª�´��¯��¥²Ã¬Æ¡¡i´�⌫Ê�m´���Ã�m��¯�Ã��
��²�⌫ÊÃ�m��¯�Ã��Â�§¹Ê¯��⌫Ê�´��Ï´Ã­�m��⌫Ê¬�¥¶�­�¬³Ë��⌫Ê¬º�Æ�¤³��Ï´Ã­�m��⌫Ê¬�¥¶�¤¹�£´��⌫Ê¬º�

�´¥Â���¯�Â�É£Ã�§Ã©�¯£¶Â�¯¥q �¶ª�´��¯��¥²Æ¡¡i´�⌫Ê�m´���Ã�m��¯�Ã��
�� Æ£mÂ�� A  →  B

�� Â��Â ¶Ê£�⌦Ë��§¯��´� A  →  B

�� Â��Â ¶Ê£�⌦Ë�Ã§n©Â��§�§� B  →  A

�� Â��Â ¶Ê£�⌦Ë�Ã§n©Â��§�§� A  →  B

�� Â��Â ¶Ê£�⌦Ë��§¯��´� B  →  A
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��� �´¤ � Ã§²�´¤ � ¤¹�¯¤»m�� ¹Ë��f� Â ¹Ê̄ ��¬¯�¬£�³�¶�¯�¬�¥¶�£©§Â�´�³©­�⌦Ê� Ä�¤��§¯��³��⌫Ë

�´¥��§¯� $
�´¤ � �Ḯ �§´¤�ń �­�⌦Ê��¯�¬�¥¶��ń �­�⌦Ê�£´¤⌦��¶�Ã�m��³��Ḯ Ã �
Ã§n©¯¯�Ã¥��⌦�Å�Ã�©¥²�³���´� ���� �¶©�³� �³�¢´ �⌫Ê �
 �©ḿ ¬�¥¶�¤¹�¯¯��´��Ḯ Ã­�m�¬£�º§�¯�¬�¥¶�Â�|�¥²¤² ���� Â���¶Â£�¥

�´¥��§¯� %
�´¤ � �³��⌫Ê�§´¤¬�¥¶��ń �­�⌦Ê� Ã§²�´¤ � �³��⌫Ê�§´¤¬�¥¶�¯⌫��ń �­�⌦Ê�
Ã§²�³Ë��»m̄ ¯�Ã¥��⌦�Å�Ã�©¥²�³���´� ���� �¶©�³�
Ä�¤�´¤ � Ã§²�´¤ � ¯¤»m�¶Ê� �³�¢´ �⌫Ê �

�´��´¥��§¯� % �n̄ ¬¥º�Å��»��n̄ �Â�⌫Ê¤©�³��´¥¤¹��¯�¬�¥¶�¯¯��´��Ḯ Ã­�m�¬£�º§
�� ¬�¥¶�Æ£m¤¹�Â�¹Ê̄ ��´��´¤ � �´¤ � Ã§²¬�¥¶�¯¤»m�¶Ê�
�� ¬�¥¶�Æ£m¤¹�Â�¹Ê̄ ��´�Ã¥��¯��´¤ � ­³�§ń ��³�Ã¥��¯��´¤ �  ¯�⌫
�� ¬�¥¶�¤¹�Â�|�¥²¤² ���� Â���¶Â£�¥ Â�¹Ê̄ ��´�Ã¥�¬�¥¶�£⌫�ḿ Â�|��¥⌦Ê�­�⌦Ê��¯�Ã¥� ���� �¶©�³�
�� ¬�¥¶�¤¹�Â�|�¥²¤² ���� Â���¶Â£�¥ Â�¹Ê̄ ��´�Ã¥�¬�¥¶�£⌫�ḿ Â�ḿ �³� ���� �¶©�³�
�� ¬�¥¶�¤¹�Â�|�¥²¤² ���� Â���¶Â£�¥ Â�¹Ê̄ ��´�Ã¥�¬�¥¶�£⌫�ḿ Â�|�¬¯�Â�ḿ �¯�Ã¥� ���� �¶©�³�
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��� �³�Â¥⌫¤���­�⌦Ê�¯¯�Ã���´¥��§¯�Â ¹Ê¯©³��m´�©´£�n´��´��¯�Ã�m�Ä§­²��¶�­�⌦Ê�
�⌫Ê£⌫ ¹Ë��⌫Ê­�ń �³�Â�|�¥»�¬⌫ÊÂ­§⌫Ê¤£�³�º¥³¬�⌦Ê�£⌫�©´£¤´©�ń �  Ã§²£⌫�©´£­�´ t

Ä�¤©³��ḿ �©´£�ń ��´�¥²­©ḿ ��º� $ Ã§² % �³�¢´  �´��³Ë�Â�§⌫Ê¤���´��¯�Ã�m�Ä§­²
Å­nÃ���ḿ ��³��Ḯ �©� � �º��´¥��§¯� Ã§n©©³��ḿ �©´£�ń ��´�Æ�n�§�³��´¥´�

�´��n̄ £»§Å��´¥´� �n̄ Å��§ḿ ©�»��n̄ �
�� �©´£�n´��´��¯�Ã�m�Ä§­²�⌦Ë�¯¤»m�³��©´£¤´©�n´�
�� �ḿ �©´£­�´ y Å��º��´¥��§¯� �  £⌫�ḿ  ��� £¶§§¶Â£�¥
�� �n̄ £»§�´� � �º��´¥��§¯� Æ£m¬´£´¥�Å�n�Ḯ �©�­´�ḿ �©´£�ń ��´� x Æ�n
�� Å��¥�⌫�⌫Ê�©´£¤´©�ń ����³© �¥´¡�©´£¬³£ ³��q¥²­©ḿ ��©´£�ń ��´��³��©´£­�´

�²Æ�nÂ�|��¥´¡Â¬n��¥��⌫Ê�ḿ ��º��Ḯ Â�¶�
�� Å��¥�⌫�⌫Ê�©´£­�´���³© �¥´¡�©´£¬³£ ³��q¥²­©ḿ ��©´£�ń ��´��³��©´£¤´©�ń ��Ḯ §³�¬¯�

�²Æ�nÂ�|��¥´¡Â¬n��¥��⌫Ê�ḿ ��º��Ḯ Â�¶�
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��� �´¥Å�n­§¯�Â ¹Ê̄ �»��ËḮ Å�Ã�n© ¬´£´¥�¯�¶�´¤Æ�n�n©¤­§³��´¥�¯� ��©´£�³�¯´�´ª�
�´�¢´ �⌫Ê � �m̄ ��»��ËḮ  �©´£�³�¯´�´ª¢´¤Å� (P1) Ã§²¢´¤�¯�­§¯� (Pout) £⌫�ḿ Â�ḿ �³�
Ã§²¥²�³��ËḮ ¢´¤Å�Ã§²¢´¤�¯�­§¯�¬»�Â�ḿ �³� ¯�⌫ ��²�»��ËḮ �n©¤­§¯� �³�¢´ �⌫Ê �
�¥¶£´�¥�m̄ �¯��²Â ¶Ê£�⌦Ë� ¯´�´ª�⌫ÊÂ�¤¯¤»m¢´¤Å�­§¯��²Â�§¹Ê̄ ��⌫ÊÂ�ń ¬»m�´�
�Ḯ Å­n�©´£�³�¯´�´ª¢´¤Å�­§¯�§�§� Ã§²£⌫�ḿ �n̄ ¤�©ḿ �©´£�³�¯´�´ª¢´¤�¯�
�ËḮ ¬m©�­�⌦Ê��⌦��»��³�Å­nÂ�ń Æ�Å�­§¯�Æ�n£´��⌦Ë� Â�¹Ê̄ ��´��§�ḿ ��¯��©´£�³�¯´�´ª
�Ḯ ­��Å­n ρ   �©´£­�´Ã�m��¯��ËḮ   g   �©´£Â¥m�Ä�n£�m©� Ã§²¯º�­¢»£¶�¯�¥²���⌫Ë���³©
�ń Å�n­§¯��»��ËḮ Å�Ã�n©��¥²�³��ËḮ ¢´¤Å�­§¯�£⌫�©´£¬»�©³��´�¥²�³��ËḮ Å�Ã�n©Â�ḿ �³� h Ã§n©
�¥¶£´�¥�¯��m¯�¯��⌫ÊÂ ¶Ê£�⌦Ë��²�¶�Â�|�¥n¯¤§²Â�m´Å��¯��¥¶£´�¥Â�¶£

�� ��

�� ��

��
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��� ��§¯��¥´���´¥�qÄ¡Ä�¯¶Â§É��¥¶� Ä�¤�´¤Ã¬��©´£¤´©�§¹Ê� ��� �´Ä�Â£�¥
Å­n���¥²���¶©Ä§­²��¶�­�⌦Ê� Ã§²�m̄ �©´£�ḿ �ª³�¤q�§³��³Ë©�´£�´¥��§¯� �³�¢´ 
Â£¹Ê̄ �¥³��ḿ �©´£�ḿ �ª³�¤qÆ¡¡í  Æ�n�©´£¬³£ ³��q¥²­©ḿ ��©´£�ḿ �ª³�¤qÆ¡¡í Ã§²�¥²Ã¬Æ¡¡í
Â�|��³��¥´¡

�´��§�´¥��§¯�  ¶�´¥�´�n̄ ¬¥º��m̄ Æ��⌫Ë
�n̄ ¬¥º��⌫Ê � Ã¬��⌫Ê�´¤§���Ã�m�Ä§­²�n̄ �£⌫�ḿ �©´£¤´©�§¹Ê�£´��©ḿ  ��� �´Ä�Â£�¥Â�ḿ �³Ë�

Â ¹Ê¯�²�Ï´Å­n©³��m´�¥²Ã¬Æ¡¡i´Æ�n£´��©m´ª»�¤q
�n̄ ¬¥º��⌫Ê � �´¥Â�¶�Ä¡Ä�¯¶Â§É��¥¯�Æ£m�⌦Ë�¯¤»m�³��©´£¤´©�§¹Ê��¯�Ã¬�
�n̄ ¬¥º��⌫Ê � Â£¹Ê̄ ©³��¥²Ã¬Æ¡¡í Æ�n ��� Æ£Ä�¥Ã¯£Ã�¥q �©´£�ḿ �ª³�¤qÆ¡¡í £⌫�ḿ  ��� Ä©§�qÂ�ḿ �³Ë�
�n̄ ¬¥º��⌫Ê � Ä¡Ä�¯¶Â§É��¥¯�£⌫�ḿ  §³��´��§�q¬»�¬º�Â�ḿ �³� ��� ¯¶Â§É��¥¯�Ä©§�q

�´��n̄ £»§ �n̄ ¬¥º�Å��»��n̄ �
�� �n̄ ¬¥º��⌫Ê � Â�ḿ �³Ë� �� �n̄ ¬¥º��⌫Ê � Â�ḿ �³Ë�
�� �n̄ ¬¥º��⌫Ê � Ã§² � �� �n̄ ¬¥º��⌫Ê � Ã§² �
�� �n̄ ¬¥º��⌫Ê � Ã§² �
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��� �Ḯ �§m̄ �£©§ ��� �¥³£ Æ�©´��⌫Ê¥²�³� $ �� ¹Ë�Â ⌫̄¤��⌫Ê�Ḯ £º£ θ �³�Ã�©¥²�³�
Ä�¤ ¹Ë�Â ⌫̄¤�£⌫¬³£�¥²¬¶��¶Î�©´£Â¬⌫¤��´�¬�¶� Ã§²¬³£�¥²¬¶��¶Î�©´£Â¬⌫¤��´��§�q
Â�ḿ �³� ���� Ã§² ���� �´£§Ḯ �³� �Ḯ ­��Å­n cosθ   ����
Ã§²�©´£Â¥m�Ä�n£�m©�Â�ḿ �³� ��� Â£�¥�m̄ ©¶�´�⌫� �§m̄ �Å��⌫Ë�²Æ�§­¥¹̄ Æ£m
Ã§²­´�Â�¶��´¥Æ�§ �§m̄ ��²Â�§¹Ê̄ ��⌫Ê�ḿ ��º� % �n©¤ ³̄�¥´Â¥É©Â�ḿ Å�

�� �§m¯�Æ£mÆ�§
�� �§m̄ �Æ�§ Ã�mÂ�§¹Ê̄ ��⌫ÊÆ£m�⌦��º� %
�� �§m̄ �Æ�§ Ã§²Â�§¹Ê̄ ��⌫Ê�ḿ ��º� % �n©¤ ³̄�¥´Â¥É©  Â£�¥�m̄ ©¶�´�⌫
�� �§m̄ �Æ�§ Ã§²Â�§¹Ê̄ ��⌫Ê�ḿ ��º� % �n©¤ ³̄�¥´Â¥É©  Â£�¥�m̄ ©¶�´�⌫
�� �§m̄ �Æ�§ Ã§²Â�§¹Ê̄ ��⌫Ê�ḿ ��º� % �n©¤ ³̄�¥´Â¥É©  Â£�¥�m̄ ©¶�´�⌫
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��� ��§¯��´¤Ã¬��ḿ �¬§¶��»m̄ ³�­�⌦Ê�Å�­n̄ �£¹� Â ¹Ê̄ ª⌦�«´�§�¯��´¥Ã�¥�¬¯��¯�Ã¬�
Ã§n©¬³�Â��¥²¤²­m´��¯��º��⌦Ê��§´�¥²­©m´�Ã��¬©m´�Ã¥��³�Ã��¬©m´��§´�
�´��´¥��§¯�Å��¥³Ë��⌫Ë ­´��n̄ ��´¥Å­n¥²¤²­ḿ ��¯��º��⌦Ê��§´�Ã��¬©ḿ �Ã¥�
�³�Ã��¬©ḿ ��§´�£⌫�ḿ £´��⌦Ë� �²�n̄ ��¥³��´¥��§¯��´£�n̄ Å�

�� Â§¹Ê̄ ��´�Â�ń Å�§nÃ�m�¬§¶�
�� �¥³��©´£�⌫Ê�¯�Ã¬�Å­n£´��⌦Ë�
�� �¥³��©´£Â�n£�¯�Ã¬�Å­n£´��⌦Ë�
�� Å�n�§¹Ê�Ã¬��⌫Ê£⌫�©´£¤´©�§¹Ê�§�§�
�� Â�§⌫Ê¤�Ã�m�¬§¶��⌫Ê£⌫¥²¤²­m´�¥²­©m´��m¯�¬§¶�Å­nÃ��§�
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��� �³�Â¥⌫¤���­�⌦Ê�Æ�n¤¶�Â¬⌫¤�Æ�Â¥��¯�¥� ¤´�´§�´� � Â­�º�´¥�q
�⌦Ê�£⌫�©´£�⌫Ê�¯�Â¬⌫¤�Æ�Â¥��⌫ÊÃ���ḿ ��³��´£¬�´��´¥�q�¯�¥� ¤´�´§Ã§²�³�Â¥⌫¤� Â�|��³��⌫Ë

�Ḯ ­��Å­n �©´£�⌫Ê�¯�Â¬⌫¤�Æ�Â¥��¯�¥� ¤´�´§��²­¤º��¶Ê�£⌫�ḿ Â�ḿ �³� ��� Â°c¥��q
¬�´��´¥�qÅ��n̄ Å��⌫Ê£⌫�©´£¬¯��§n̄ ��³�Â­�º�´¥�q � � Ã§² � £´��⌫Ê¬º�

��

��

��

��

��

   Â­�º�´¥�q �
¥� ¤´�´§Â�§¹Ê¯��⌫Ê
Â�ń ­´�³�Â¥⌫¤�
�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫ÊÂ�ń ­´�³�
�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫Ê̄ ¯��´��³�
�©´£Â¥É©�¯��³�Â¥⌫¤�Â�⌫¤�
�³�¥� ¤´�´§Æ£mÂ�m´�³�ª»�¤q
�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫ÊÂ�ń ­´�³�

   Â­�º�´¥�q �
�©´£Â¥É©�¯��³�Â¥⌫¤�Â�⌫¤�
�³�¥� ¤´�´§Â�m´�³�ª»�¤q
�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫Ê�»m�³�Æ�
¥� ¤´�´§Â�§¹Ê¯��⌫ÊÆ�
�´��©´�n©¤�©´£Â¥É©���⌫Ê
�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫Ê̄ ¯��´��³�
�³�Â¥⌫¤�Â�§¹Ê̄ ��⌫Ê̄ ¯��´�
¥� ¤´�´§�⌫Ê­¤º��¶Ê�

   Â­�º�´¥�q �
¥� ¤´�´§Â�§¹Ê¯��⌫Ê
¯¯��´��³�Â¥⌫¤�
¥� ¤´�´§­¤º��¶Ê�

�³�Â¥⌫¤�­¤º��¶Ê�

�³�Â¥⌫¤�Ã§²¥� ¤´�´§
Â�§¹Ê̄ ��⌫Ê�³Ë��´��³�
�©´£Â¥É©�¯��³�Â¥⌫¤�
�³�¥� ¤´�´§Â�m´�³�


