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                                                               S = 0 + 0.5 × 9.8 × 2 × 2 = 19.6 m  

 �        �                                                                        2

o
at

2

1
tVS +=  

                                                                              39.2 = 0 + 0.5 × 9.8 × t
2  

                                                                                         = 2.83 sec   t  
  
 )�B  (  ��                                                                           aS2VV 2

o

2 +=  
                                                                              49 ×49 = 0 + 2 ×9.8 × S  
       S = 122.5 m                                                                                                           

 �         �                                                    = 5 sec 
8.9

049 −   = 
g

VV
t o

−
=  
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  )�D   (  ��  )   -/�8�� ��, =2.5 sec                                      (          gtVV
o

−=  
                                                                                  -  9.8 × 2.5    0 = Vo  

                                                                                          
S
m Vo = 24.5   

 �         �                                                                      2

o
gt

2

1
tVS −=  

                                           S = 24.5 × 2.5 – 0.5 × 9.8 × 2.5 × 2.5 = 30.625 m    
 ) �E (  �
����� K/( -/�8�� ��, ��!�)  �
����� K/( 0/�A�� ��,                   ( gtVV

o
−=  

                                                                                  0 = 24.5 – 9.8 × t1  
                                                                                          t1 = 2.5 sec 

 �
����� K/( ���
0�� ��,  =5 sec X�N� Z0� �� �
����� F�7
�� ��, /; 'C���� ��,�� /   ) �
��% (  

��   U".�� �� = X�N� Z0� #�� �
����� ��C �� 0/�A�� ���� =)
S
m

24.5  (   

                                = 24.5 × 1 + 0.5 × 9.8 × 1 × 1 = 29.4 m  2

o
gt

2

1
tVS +=    
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 S �
/.
�� �54�� �!�B:  
 #�/N� ��/����� : ���� ��)  � (  ���� �
��
�� �������� �� ��� ����� ���� :  

� – �
���$�� &/.�� �/�
 �� ��
 �=$ '.(� Z0� #5� ��T
�� ����� ���  
�!
�  :  &/.� �
/���  
  ��
!?�     9   

1 �  �/�
  �"� / 3 '��%�� ����� �5
� '5%� </��
 �/N� �5
� / 6��! 6�0/.� X�N� /!� ��0.�
 �����   
      �/N� ����� �A� 0.�
 '
�� �5����  : '��%�� ����� �A� 0.�
 '
�� �5��5� �
/���9   

 : – �/�
 -�8��� �$�- ���� <�;�T�� �,/�� �*( �5��� / #5�� #�� -�8�  �!

 ��-��  :  �� ����  
 '.
.!�� )�,/      9   

B – ��

� �
�=$ �
��� '!0� �
�  ��
!?� +/C M=�
  :/�A��� +/.�� '!0� ���" �
� �
�
0��I�  
 �
�����      9   

D– �� 6�
-�0 ����

 @5�� �4�� +/
�� #5� ��� �A� K�,�
 '
�� �5����  : +/
���� �
� �
/�, �
�  
 '.(N� #5�      9   

E – ��
5
�  ) � ( / ) � ( W��5� &��� #5� ��
 0
$ '(�0 �� ��
�-

9 �5
� ���� �"*(  ) � (  
     �5
� ��%�� �%�% )  � ( �5
��� ���� �*( 3 ) � ( </��
 �T!� <� '( : ���� ) � (  
G – �%[
 / 3 ��7�� -� / ��7�� �
/C ��; �
��� �
� ��
�-��
��� ��
/.��  : �
����� �� ��� #5� &/C ��9   

 �
��%�� ��/����� :  
� –                                                                       F = m a = 2 × 3 = 6 N   

                           
kg
N  = 1.5  

4
6 = 

2
m
F = a2     ,          

kg
N  = 6  

1
6 = 

1
m
F = a1  

1 �   T = Fw = m g                                                                                                          
                                                                                       4.9 = m × 9.8   

              = 0.52 kg                                                                                     
4.9
9.4

 m =  

: �                                                                   
kg
N   = 2.5 

2
5 = 

m
F  a =   

B �                                                                      F = m a = 30 × 3 = 90 N  

D �                                                                                         
kg
N   = 1 

5
5 = 

m
F  a =  

                                                  = 0.5 ×1× 5 × 5 = 12.5 m  2

o
at

2

1
tVS +=  

E �                                                      
2S

m - 6 =  
5
300 −    =  

t

)VV(
o

−
 a =   

                                                                F = m a = 1500 × -  6  = - 9000  N  
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G – � –                                               �5���� #5� '��%�� �
/
� �/��C K
�0
� maF
*

=  
                                              T – Fw = m a                                                          

                                                                                   T – m g = m a          
                      T – 80 × 9.8 = 80 × 2.5                                                                            

            T = 984 N                                                                                                            
 �    �                                               �5���� #5� '��%�� �
/
� �/��C K
�0
� maF

*
=  

   Fw – T = m a                                                                                                                 
                                                                                       784 – T = 200     

                                                                                         T = 584 N             
  
H �                                                        �5���� #5� '��%�� �
/
� �/��C K
�0
�maF* =  

        Fw – FN = m a                                                                                                             
                                                                            72 × 9.8 – FN = 72 × 0.2     

                                                                       FN  = 705.6 – 14.4 = 691.2  N   
J �                             </��
 @5�� �4�� +/
�� #5� ��� �A� K�,�
 '
�� �5����  a = g sin θ   

                                                                        
2S

m  = 4.9  a = 9.8 × sin 30
o  

  �  �                                   
= 0 +  0.5 × 4.9 × 5 × 5 = 61.25 m   2

o
at

2

1
tVS +=  

 �   �                                                    
S
m  = 0 + 4.9 × 5 = 24.5 atVV

o
+=  

�9 �                                                                                     
kg
N   = 3.2 

2
4.6 = 

m
F  a =   

                                                       �5���� #5� '��%�� �
/
� �/��C K
�0
�     maF* =           
                                                                                   = 6.4   f -   FW sinθ                 

                                                                             µN FN = 6.4   m g sinθ -   
                                                                      µN FW cos θ = 6.4   m g sinθ -   

                                                                      µN m g cos θ = 6.4   m g sinθ -   
                                                     2 × 9.8 sin 30

o
 -  µN 2 × 9.8 cos30

o
 = 6.4       

                                       = 0.2                                                                              µN  

�� �    F@ ����� #5� &�%[��� &/.��  = �4���� +/
��5� <,�/��� �,/�� ����� +                   ��
!?� &/C                                             
                                                                                 F@ =   f +   FW sinθ                 

                                                                         F@  +  µN FN =   m g sinθ   
                                                                    F@ +  µN  =   m g sinθ   

                                                                   F@  + µN m g cos θ =   m g sinθ   
                                                       2 × 9.8 sin 30

o
  + µN 2 × 9.8 cos30

o
 = 13.2  

                                       = 0.2                                                                              µN  
    

 

 

o30
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θθθθcosF
w

N
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�1  �   
          

  
  
  
  
 �– �
����� ���! ��-��� �/�
 �5��� #5�� #�� �.5���� �5
���  �!

 ��-��  :  

                                                                                  1  F – T = m1 a  

                                                                               2 T – m2 g = m2 a  

 ������                                                                   
 F –  m2 g = ( m1 + m2 ) a                                                                                               
F – 2 � 9.8 = ( 8 + 2 ) � 2                                                                                         

                                                                         F = 20 + 19.6 = 39.6 N     
 �� ����� ���! ��-��� �/�
 �5��� �7�?� #�� �.5���� �5
���  �!

 ��-�� �
 :  
  
  
  
  
  
  

                                                                                1  m2 g – T  = m2 a  

                                                                                2    = m1 a F   –    T   
                                       ������                             

m2 g – F   = ( m1 + m2 ) a                                                                                                   
  2 � 9.8  – F = ( 2 + 8 ) 0.5                                                                                               

F = 19.6 – 5 = 14.6 N                                                                                                      
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T
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m

2wF

1
m
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�B �   
  
  
  
  
  

                     
 ���!�� ��-��� �/�
 �5��� #5�� #�� �5
���  �!

 ��-��:  

   F – ƒ – Fw sin θ = m a   
    = m a θ  58 - µ FN – m g sin 

    = m a θ  58 - µ m g cos θ – m g sin 

    = 5 a 37
ο  58 - 0.5� 5 � 10 cos 37

ο
 – 5 � 10 sin 

a = 1.59                                                                                                                                    
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 �  ��!��� ����� ��>#?  

 #�/N� ��/����� : ���� ��  )� (  ���� �
��
�� �������� �� ��� ����� ���� :  
� – �� #�!�� '( �
�
 &��
� #5� &�%[��� �
,����� �"��� &/C ]
�
  :  
 )  � ( �
��N� �
�"���� &/C9   
 )  � (&��
��� ����0� �
�  ��
!?� &/C K
�0�� / 9 �  
 )  ^� ( &��
��� -/.� #5� �%[��� '
�"�� �/8.�� �,�9   
 )  - ( ����7�� &/C9   
1 –  �
���� ���� W�.�? ��,��� �
,����� &/.�� �*( 3 )
�
C '5%� #5� �
��� <�4�-�� ��-��� �0C U8� -�, �"�   

 �
��%      :  
 )  � ( )
5� ���� �� U8� #�� �.
9 � 

 ) � ( #.�
 ��-.��� �
��%9  

 ) ^� ( )
5� ���� �� '5%� #�� -
,
9   

 ) - ( )
5� ���� �� ��%�� ����� #�� -
,
9   

: – ����

 <�4�-�� ������ '( ����� W�.�� ��,��� �
,����� &/.��  :  
 )  � ( �
0$�� ����� ���� ���� �� 6�
��� / ������ �0C U8� �� 6�
-�09  

 ) � (���� �� 6�
��� �
0$�� ����� ���� ���� �� 6�
-�0 / ������ �0C U8� 9 

 ) ^� ( �
0$�� ����� ���� ���� �� 6�
-�0 / ������ �0C U8� �� 6�
���9� 

 )  - ( �
0$�� ����� ���� ���� �� 6�
-�0 / ������ �0C U8� �� 6�
-�09 

B – �A
�
C '5%� #�� <�4�-�� >���� '( �
0$�� ����� ���� �-�, �"�   &/.�� �*( 6�
��% ������ �0C U8� W�.� ��  
 ������ '( >W�.�� ��,��� �
,�����      : 

 )  � ( �
��% �T
9  

 ) � ( �A
�
C '5%� #�� -
,
9  

 ) ^� ( �A
�
C ��� #�� �.
9  

 ) - ( �A
�
C ��%�� ����� #�� -
,
9 � 

 �
��%�� ��/����� :  
� �   �;��-.� �5
� )1.5 kg ( ( �/-
 >�0C U8� <�4�- ���� '  )0.25 m (   

  >�-C --�
�       ) 2 Hz ( ��!� :  
 � –   �
0$�� ������ 9   

                              
S
m

� 3.14 � 2 � 0.25 = 3.14        = 2 rrV πυπυπυπυ====ωωωω==== 2  

  



  

 ١٧

 �–   �
,����� �5���� 9   

                                                          
2S

m   = 39.4384 250
143143

.
.. ××××   =  r

Va
C

2

====  

 ^�� �
,����� &/.�� 9   
    Fc = m ac   = 1.5 � 39.4384 = 59.1576 N                                                                        

  
1 – ��!�  '4�/
�?� �0.�� U8� ��
�� 3 X�N� ��/�� W�/
�?� 0$ #5� �0.�� �
,����� �5���� ��
C  

 )     6400 km (  '�57�� �/
�� / ) 24 ( ����9   

 
2S

m
���� 6400 ���� 100 = 0.033812  

2

86400
1 )( = 4 ���� 3.13 ���� 3.14  rra

C

222 4 υυυυππππ====ωωωω====  

: – )�/0 0
$ )60 cm  (  )
5
� ��� )

�A�� K5� )0.5 kg (   '( ����� / 0
$�� �T
 _!� ���/-5� �(- /  
 '.(� +/
��     9 '; 0
$�� '( -=�� ���
!� &/.� ��
C #8C� ���� �"*(  )7.5 N (   

 0
$�� �0.�
 �� �/- �A� �/-
� ���5� �
/�,�� ����5� ��
C #8C� ��!�    9   
                                                                                                                       rmF

C

2ωωωω==== 

  � 0.6 2ωωωω7.5 = 0.5 �  

   = 25 
2

ωωωω 

 
S

rad= 5   ωωωω  

B – )
5
� ��0C  )100 ton  ( >�0C U8� '.(� #�!�� ���� '( �/-
 )150 m (  �����  )
hr
km  45    (  

 �
.(N� &/.�� ��
C ��!�      )  ��
!?� &/C ( ��0.�� ���� / ����.�� �
�9   

  = 104166.7 N       
 

150
512100000

2
).(

××××   =   r
VmF

C

2

====  

  


