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���� :������� ��
����� �� ��� ���� ��� !� 
�"�:  
  

  -1  ������ ����	
�� 
��� ��� ����� ����� .���� ������ ������� � 
�� ��!
� �������� "���� ���# 	�:   
� .�!
� %�� �&�# "� ��'�	( '��� )�'�#*� ����� 	� �!������� � 
�� �.  

% .	( '��� )�'�#*� ����� 	� �!������� � 
�� ��!
� %�� �&�# "� �+&�.  
,.  - ����.&/�.  
!  .- ��� 	( '��� )�'�#*� ����� 	� �!������� � 
�� ��!
� %�� �&�#.   

  

-2  0���' 1�� 2����35.0 kg # 30�.( 45 �� 	� "�� 5 ���6�� �� 7� � 
�� ��!
� 8�45.0N  ���� ��9 �:;����  ��(��
 ��!
� ��(���� � 
��60.0N "����� ��9 �:;����  .- ��� 0���� ��!
� �"<� "�� 
�� "���; ���6� 4#� 1���� )��#� �=9:  

�   .2.14 m/s2    % .3.00 m/s2      ,  .5.25 m/s2    !.1.41 m/s2    

  

-3  ��!(��'�#�� ����' ��' 1!�&� �('�� ���+& ��'��"<� 3 �'�# ���':   
�. ����'�� ��'�� �'�# ���' !�!�� ��(�� >
(� ���+&�� ��'��  .    % .���+&�� ��'�� �'�# ���' !�!�� ��(�� >
(� ����'�� ��'��.  
,. ���+&�� ��'�� �'�# ���' >
(� ��(�� !�!�� ����'�� ��'��.  ! .��+�� * "���'��.  

  

-4 ; 	�� ��� ?-�@��:(�� 1!�&� 8 !# !�� 	'�'�#� ��A B�� ��� "�'��#�� "�� ��� "���� �'�# �5��� ���7� C& ��    
�.   "� %����:�5�� �
�.          ,. �
�� "� "'�� ��:�5�� ��D .#.  

%. %��  �
�� "� ��:�5���D .#�.      ! ."� %�� ��:(� �' �5�� !�!��.  
  

 -5 - ��� ������� ��� ��� "� -�π rad@  
�. 360˚      %.180˚        ,.0˚         !. 3.14˚ 

  

 -6� 0� � /�� 5 	E�� %* ! ��#� ��� F � �  �! G�
0.96 m  . %* !�� ��5 C&( "�' �=<�0.30 m  �"<� �!�� �� ���� �#����:  
� .1.6 rad     % .0.288 rad      , .3.2 rad      ! .1.26 rad  
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 ٢ � �

  

  

  
 -7!
� � 
� "����+& "����' "�� %=����� 1�� �;��F  ��:��'�� "�� ������� " '� ��!(�r.  ��# ��:��� "� �����5� �=9

 ��:��'�� "�� ������� 4#�&� )0.5 r (   �"<���:(�� %=��� � 5 B�&�:  
�   .0.5 F    %  .F        , .2F       !.  4F  

  

-8  � 5 -!J� ���
�� 1�� 	� ��J� ���+&��9 K��� 	
�� LB�� ��� "'�� ���':  
� .�� 0'��#����+& ���  % .� 0'��#����� ����'    , .����� ����� 0'��#�    ! .0'��#� 1!�  

  

 -9	�MN %��5 	� /������ �5��� G�!� .8�#� ��.�� !�  ��.�� O 5 " '�:  
 � .�5����� ��� � 5 ������� �=��  ������� ��� � 5 �5����� �=��.  

 % . ��� � 5 %��
�� �=��  ������� ��� � 5 �5����� �=���������.  
 , . �=���5�����  ��� � 5�   ������� �=� %��
�� ��� � 5�5�����.  
 ! . �=���5�����  ��� � 5%��
�� �  �=��������  ��� � 5�5�����.  

  

-10  0���' 
 !(& G�  )45.0 Kg  ( �� ��� ���� B�� ��� "���� ���# 	� )32.0˚  (
�7� G� . � 
�� ��!
�
E���� B���� �!�������- ��� � : 

�. 276 N     % .234 N       ,.  441 N      ! .374 N         
  

-11  �&�# - ��� ������N � 
� P��6� ����( "���� 1�� �'�# ����' 	� ���+���:  
� .���(���� ���.�� 	� 0���' %��.        , .0��� ���J��� � 
�� ��� ���(���� ���.�� ���5.  

% . ���.�� 	� 0��� ���J��� � 
�� %�����(����.    ! .���(���� ���.�� ��� 0��� ���J��� � 
�� ���5.  
  

-12 -�E�! ���� ��� 1�� )�#�� ��!
��  	
��  C&(�� ��9 0���� 4Q�5 �=9 34��� ����� ��� 0�'�# ��� /�D��#� 	
�  K.(
1���� 	� ���J��� ���'���� � 
�� ��!
� "�� ������:   

�R G���� ��9 �
�    %R  �
���9 C&(��    , R ���� ��9 !�!��� �����  !R ���� �
��/�  
  
  

�#�$�%: 
 ����� �5�M �:� �� �A��� �(#�M 1!�&�21 m/s ��#� O�N� �(#�M�� �(#�M�� ���' 	��� �:���' �.5 ��  ��7 �� 

J� �����:���� "��(#�M�� 
�&��� ��� -! .&�� �'�� ( �:  
 �R 1!�&��� F ( �� @��� 9)����.  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

%R 1!�&��� !�� "��(#�M�� ���� !� � /��M���.  
.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  
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 ٣ � �

  

  

  

  

����:  )����%�� ��'*��� +��
, +-��� *$� +�� � ����  	�� )+��
, *��*
�� .��/�� &0 +1�2, .�$%� 3&4��� �� �� �*�� �5��  

.......................................................................................................................................................................................................  

.......................................................................................................................................................................................................  

���$�%: ������ ����� �6���� ������� ��
����� ���:  

 -1��!
��� ����� 0���� "� "� 1A��� ��� -�E�! ���� ��� )�#���� 1���� ���� !� �.   

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

-2 ��.�� !�  ��.�� �� 5 ��&#� %�#� *.  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

-3  ���� 1!N���S�.���  �! !M� ������ )��M=�
(� >�NM7�  "� 1:�.(� " ��� "�=��
��#�� S�(�� 	(�����.  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

��%��%:   0���' 1�� G� 10.0 kg  �� �� 
�*� G� G(&� "MN �E�� B�� ��5 !(�  22.0˚  �'M�� 	� ��'  "� 
��(�� 3 � �����
 ����� ����� " '��� �;�!5 ����� G�5 8�#�5.0 m  ��N4.0 s  .&�� �'�� ( �:  

-1 0�'�# S�(�� 1���� 	� ���J��� O 
�� /���N� �'M�� ��� 1���.  

-2 � %�# ��!
�1���� �:� )�#�� 	��� ������.  
.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

 -3  ��!
� !�05*�(� S�(�� 1���� 	� ��J� 	��� O 
�� ��&#�.   
.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

 -4 B����  1���� "�� 	'�#�� )�'�#*� � 5 ��!
� %�#�.  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

22.0˚  
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 ٤ � �

  

  

  

  

����:  +���� 7"8 9� �85.0 kg *�� :��2.00 m   +���� 
"� 7"8 ��65.0 kg .��/$�� (5 �� <�= 
�*2� (,��.  
.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

���$�%: � (&����� ��* �� &0 ��� �'���
�� ��
,��� �'�1"�� ��
,�� ��� �
�=:  

  �(��
��� 0�             ������  ����N��  ��� ����  

�����        

1 :.���      

K��
�� �!#       

% ("� �(� 	(���� " (�
�� >( %�'�.  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................  

��%��%: ��� � !�  �:���' ��� )905 kg  (����� ������ ����� -�E�! ���� 	� ) 19.7 m/s ( 9����� 4(�' �= ��� ���
 ����� )48.2 m  (������ �;�'�� "�%�#�� 3:   

T. 1���� ���'���� ������.  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................   

U.���� �� ���� ��������.  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................   

V .���E�!�� �'�#�� 

#� 	��� � 
�� ��!
������ ����.  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................  

...............................................................................................................................................................................................  
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 ٥ � �

  

  

  

  

����: �/���� <
�'�, ?1����2250kg)  (	��$� �'*��� (
@�� ��$ ��'
��� .�5A B� �� &0 �/�0 <
%C��� <�2�� 
�*2� ��� 
 
�M��8450N  .&�� �'�� ( �:  

T.  "���� "� 1��� 1' "� �:���� ���+�� 	'�20.0m/s  ��95.00m/s@  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................   

U . ��
� 	��� �#����@�
����� ���(���� ���.�� ��N ������� �:��  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................   

�#�$�%:  �� D�� :�� �
1� E5�� 
'�@��� ��0 	,  ��
, 
�*2� F��G� �5A :  

1 R 0�'�# ���' :  
.....................................................................................................................................................................................................  

-2 0�'�# �5�� :  

.....................................................................................................................................................................................................  

��%��%:  :�� +��
, ���� ����% ����
 �� �� ���,�� �� &H��
/� (�2%� 
�*�2000 rad/s  �6"4 s .  

(,��:  

-1 %�
���� �� ���� ������.  
.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................   

-2 �!��� P=; ��N %�
���� "�� ! �� ��.  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................  

.....................................................................................................................................................................................................   
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 ٦ � �

  

  

  

I ����
:  H,�� �� ��� J� ������� ���8�� &0 ���,
��� ��/ ���� 	*"�,��/��� &��� ��:  

  

  

  

  

  

  

  

2���� ���� "���� "�� 1!�&� ! � "� 0�� �  1���� ��E�!��*� �'�#�� ���' ) � ( 0:����  

 "�  1���� ��E�!��*� �'�#�� ���')  %( 0:����  

1 R  1���K.( ��� /�:��� �'�M�� ���Q�  ����'�� �'�#�� ���'�&��� ��5 ��E�!��*�1!.   

UR Q��� P��� 4�:����� "� -� �'�#�� ���' � @���E�!��*� ����'��..............................  

-2 Q��� P��� 4�:����� "� -� �'�#�� ���' � ����'����E�:(��� @................................  

  

  
  
  
  
  

   ا=�<D ا��:�� �
   J� أH�I ا��
��ت )���-G�7 وا�
�Fح �

  

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

 

A  C  
B  

D  

( P2,i = C )   C 

( P1,i = A )   A 


