
  ا���
�ت ا���	�
�	�� ا����ا���

  ���ر�� 

 �����1  ���

�	�� ��ل �	�� �
�� .  


��ث ���� ��ل 
��� وذ	� ���� ��� 
�ه� ���ة ������ و� 	 !� .  

�/.+ ا	-,+ أ( )� '�	� ا	%��� �$ 	�#� 
 �%0��t  .  

1  ���
ــ ه+ ا	/��� ا	/3%-�ة ��ل 
�38��7 أم ��	�0 ؟ �  

  ) 2(و�$ ا	/%<=�  (1)، '�	� ا	%��� �$ ا	/%<=�  tــ >; :%� ا	)�#�  2
�آ� ا	%=<�  3' D����H(I� ا	/���  Mــ '�د �%�E وا ���%: .  
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 $��< KL%� !� �.�L%� ���<S  . ن�
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 $��I	ا KL%/	ا K� ا(3=��� وا'�ة E(:S  ���8/� ��L	ا �/H��� !: ان��L� ،d=68cm  .
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1  �	�� ، +L' 3-�ر ���� ��ل
ــ أ'8\ (�:� ا

10m====ℓ   �3(3أن آ d0'm=1,0kg  �H��W ة�=� ����
2,5N  . �H	aV �L��وا(m3%3 ا	/�ة ا	�l%�0 ا	$3 
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�ات �Wة ا	=�ة ا	8��=� ؟ � Kأر� �H��W ة�=� ����  
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1  �`a�	ا D[07� :! ه��� رL: ــ .  
  .  C  �%: ]e ،25°C°0ــ أ'8\ (�:� ا
3-�ر ا	�Iت �$ ا	�Hاء :%� در�� ا	��ارة  2

�:� ا	�Iت �$ ا	�Hاء :%� در�� ا	��ارة ) $>�
15°C  $هv=340m/s  
�����5  +
��#� ,�  . ا��.-ل ر

 aL' $	�3	-,+ ا	ا +./�(AB)  �	��10m=ℓ   !03#�(	�7 �$ ا��38� ���� �	�� �-3%� ،
 �/Hx�  .  t2و  t1ا	)03! ��ر
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ــ :0! (�:� ا
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1  �'a/	ق وا�L	ا �H0� 3$ '�ث	%=<� ا	>)� �0! ا� 	/8��� ا	ــ ا'8\ ا .  
�:� ا
3-�ر ا	�Iت �$ ا	�Hاء ) $>�
  v=340m/s اء�H	ء �$ ا��	3-�ر ا
و (�:� ا

c=3.108m/s  .  

�	�� دا���6  �����7 �	�� �
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  . ��	�0 ؟ :)+ ��ا�� 

2  KL%/	ة �$ اlآ�0�ات أ��W ا	�وا�� ا	//�� n0=
 Sــ 
� !�l	ا �	$ ���	3�	ول ا��	ا E(: +I�% :  

0,05  0,04  0,03  0,02  0,01  0  r(m) 
2,5  2  1,5  1  0,5  0  t (s)  

  . أ ــ أ'8\ (�:� ا
3-�ر ا	/��� 
 z�  .  t=3sب ــ أ'�W \8�ع ا	�ا��ة :%� ا	)�#� ذات ا	3�ر

   �S! ا	/%d=10cm  KLا	$3 ���� :)M  ���8� Eج ــ أ'8\ 	�#� و>�ل ا	/��� إ	E ا	%=<� 
 !0� $%�l	ا �V�3	د ــ أ'8\ اS  وM  .  

 �����8  +
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��ث :%� ا	<�ف S  �-3%� �7��ن ، ���� ��38� +L�	
 �:�8�v=10m/s  .  

  �%:t=0s  KL%/	رة :%� ا�WYا K(>� ����S  .  
 !�l	ا �	��� KL%/	ا �	ات ا(3<��0���/.+ ا	/%�%E أ( )� ، t  .  

 �>=
 �L3�
M  ���8� E(: ���� ، +L�	ا !�SM=4m  .  
1  ��
=� ا	�t  +L∆ــ '�د ��ة ا	3-� !� �>=%	 .  
2  $%�l	ا �V�3	ــ أ'8\ اτ  !03>=%	0! ا�S  وM  .  
���	� ا	�l! ا
<M  �`aــ آ0; �/,! ا(3%3�ج ا(3<�	� ا	%=<�  3
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