
�/¢ ��âwÏèzâ� Ø®É��
É��µ_b/, ê8ì}�
/�&)H�¤�¢�ã ]bË$G ¢HË®� IVêÁ�
:�ë®É��M�� ê8� ]bË$G
¢HËH¢�� @û/! < ëæA�
pJfº�"� úFo� ¿bº/¢. !�
ÏHËº� �îÇ� !zç ðb¡¼ &D\I@ 7��
7�ñ]�Ë$G @ )�w)� úFoÕ�ç.
ðb¡¼ Øuw� ½�fzAGb )S�H��.

ê8ì}� Ià� u��ê}q IVê}$G
î"Ï�. ÏHb8ê� ú�� u��_��
>AHG��)� ¢Hbêà >Áôê�
w���ê}$G (inclined plane) ]ÌfÕ�.
6ç���êÁ�@_çz H_�q IV�$G
î"Ï�ãM�� ê8û�� �Ô�âwÏèzâ�
ú���æ æ����� !ê�Ô &b}J�@.
#�Ï 7���æ >�Ë IVê}$G
î"Ï�â !�ê} ðH� ¢,�)H}¤à
!$¡�µêJ 7�� #��VHbçA
�I !�)� Èî¢µ� IV�
�êfz$G ÈæÕ�. < �êf �Õf
�_�$G �" ¢Hb��¢/¢. 7�æM�Ï,
'�f\ 7$Gz wä}�q �_� ºbV

ú�� ºbD�à��$G ]ÌfÕ�.
< 7�@ ]�f� ½�f¡� �u}ÚÏ
u� zÔ�µ�æ, !�Ë :�ëê
7nÏ�¢��â î"Ï� ú�Ïb z¿f�q
îq�ãJ� ¿V !�fî��f >Á�¢Hbû/.
�D�Õç 7ê�f\� ��Ô� @¥ &Dé]Í
µ�è� 7�� $âHbIº >��M��
< IV� �&Dé]Í µ�è IV� 7��
¢wç ��/. >Ib øâHbF�>b !�Ô��
!�h�µ� «��Dî Ø�A 7�� !�$G
�Mê8wDû/. ðb¡¼ Hº)H�Ï
�êf�Âf�_�� >��@�I�q IV
î<Ïz ®b� pDË��µ® #�_� )��
z¿fê}q !Abî IVê}$G î�ÏDû/.
1870M�� 1930Ëzâ®� < ½�z$G
�IVê}Éz�føê�7�Ïb îâø«¢â.
@ !Ëz/¢ z¿fê}q Ïb'�Ô��

Ø³êç ºSJ :�ã� IVê�
E"Ï)H���. ú��)H���
¢,�)H���. )�� IVê� 7�¢Ë�
î��ê} ºbV �_ê}$G H�¢Hb��.
¿�Ïê� !�å���â !�ê}$G É/¢Hº
¢Hb��¢�ã IVê� ���DF�

:�¢��H���� :�ã� ÉË�ê
�êfê}q ¿�Ïê} ³�î�b ¢Hbêà
pDË�tÕ��. )��^��� IVê}
�ÃÔ æ����ê} ØVb >� !�ê}
wH�_�� ÏHb8ê� ¿�Ïê}$G
u�¢�H�®��. @���f\ 7$Gz
î^ ÏHb8êÁ��Ïb �]u�½Ë�
6ç���Dz$G î�ÏDû/. ÏbÂ�
7�@ wä}êÁ�� æ�ç :ÏHÔbê
Eeº)H�e IVê}$G î<Ï�¢�ã
wä}êÁ� ¢Hb��¢�ãç. âS�æ wu
çÁ°��q ¿bØ� >�@_¦ê
IV� )�w ���H�®�ç. ÏHb8
�^ÉzzM� �/¢ ÏHb8 7 øz
¢�âêÁ� ³'D��, 8åHb�èË
�/¢ 9ùDvêÁ��� IVê}
!î��î��q �����ê� E"Ï)H���.
:ÏHÔbê½D���q IVê} ½D��÷
ú��uê 7�G�E�.
Øê,� Èî¢µ� IVê}$G

]ÌfÉ�� É��z�@. ¢Éã
���HDb�îË�êÁ�@_�ã @ ½���@��
�u} ÂD�� )�w. IV�$G ª�à
!��¿b¢. ÏHb8ê} õj��
½Ë� IV� !î��î�� �Hb^ê�
îDºb� w��¢Hbê��� !�ê}$G
��D�Iw¿b¢. ÏHb8�$G 7 �)H�e
¢Hbêà ¢�â� IV� �î��q
�M�$G ��¿b¢. ª�Vb
¢bÁ��� < IVê}q, uMøz ]bç
>ç�_�@. @�ãM��, ¿bâ¿bâ î^û��
]bË$G ¢H�_Éz zÔz£ä ��¿b¢.
ÂD�, �/¢ ]bM� �çã, >�Ë��G
îIº ��à, Ø�Ôµ�[Ï îIº
!ê�� �/¢ w��æÏ®çz IVê}$G
î�ÏDû/. )�� IVê}�� )bz�
6� !I !ê� �/¢ ³ç !I®��
îIº @} >ç�¢�ã�. !�ê}q
�bJ�çz ÏHb8ê b� æî�z�@. !ê�
6}I®�� îIº >�ãæ, :�ã 7�o/¢
!I >ç�¢�ã�! u�µç �\ê}ÚÏ
Ø��$G Ëµ]É�¢�ã�. ¢�âê�
IV� ú�� �î��q ��D õe�¢�ãâ
!�ê} &æ ú�� î^ ��D æ®�,
!�êÁ� ÂD�µ��� wuæ. !�½�®
)�� ºSJêÁ�Hº² ¢�â �M�$G
IV� ú�� �î�_�� >AHG�� �î�)�
z°fûw¿b½��¢/¢. !�½�® ú��
£b/� î�Ï¿b½��¢/¢. ¢�âø
£b/� u�¢ IV� >AHG�� �_�q
>Á� #��)� �^�&�Ïâ ÏHb8�
¢�â��ÃÔ î"Ï�uê� £b/��ºbV
Õ¢�Hº)H�e&e�¢Ï. >�$G �Fowà,
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