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Notes CH.(5): Force and Motion I )�ة وا�	�آ�ا��(   

 

Newton’s laws 
 

Newton’s 1
st

 law  Newton’s 2
nd

 law  Newton’s 3
rd

 law 
     

������� � � 
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 ��������� � � �����������  
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 (equal in magnitudes and 

opposite in directions) 
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2- �ا
	�� ����ك ����� ����  
υ �Constant 
�   � � 0 

 

 

 

 

�ن ت�� ت����  -3�� ��	
ا
�ى ! "��ص'�=  ��%$�#��	  

F1 –F2 = 0 

   

�:א����� �
 

 

 

 

 
  

The unit of force is the Newton (N). 1 N = 1 kg m/s
2
 

[F(N)=m(kg) x a (m/s
2
)] 

The force is vector quantity, has both magnitude and direction 

����� ���	
 �� ���
 ����  ��	�� 

A mass is scalar quantity        ����������� ���� �   

����� �
�  �
 ���  �! �"#$%� ��&'�(� ��� �) ,+,��- .� ��� ��/� 0,�/� . |�| �  |��| 
The unit of weight is Newton (N) 

��� 
��� 
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Exp. (1): Three forces act on a particle of mass (m): F������ =80i+60j and F������=40i+100j. If the particle moves with constant speed of 4m/s. then F������ is  

(a) 80i+60j (b) 80i-60j (c) -80i+60j (d)-120i -160j 

 

Solution: 

v= constant � a=0 � F�� !" � 0    

F������+ F������ + F������ = 0 

� F������ = - F������- F������ 
 = - (80i+60j) – (40i+100j)=(-80-40)i + (-60-100)j  

 = -120i -160j 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (2): Two forces #����� =20i (N) and #����� =48j (N) are applied to move a 2 kg box. Find the magnitude and direction of the acceleration. 

Solution: 

 #�$%& � ' �   �   #�����+ #����� � ' � 

   20i + 48j = 2 �  �  � =  10i + 24j 

The magnitude of a =|�| �  (�)� * �+�  = √10� * 24�= 26 m/s
2 

The direction of a  �  0 � tan4� 5657                 

   = tan4� �8�9 = 67
0 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (3): Only two Forces are acting on a particle of mass 2 kg that moves with an acceleration of 3m/s
2
 in the positive direction of y- axis. If 

F������ = 8i (N), the magnitude of F������ is 
(a) 12N (b) 10N (c) 17N (d)15N 

Solution: 

m= 2kg, a= 3j     , F1=8i ,    F2 = ??? 

  #�����+ #����� � � � 

8i + F2 =2 x 3j 

F2 = -8i +6j 

|#�| �  √8� * 6�= 10 N 
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Exp. (4): Two forces act upon a 5.0 kg box. One of the forces is F1 = (6.0 i + 8.0j) N. If the box moves at a constant velocity of (1.6 i + 1.2 

j) m/s , what is the second force? 
Solution: 

V= constant � a=0 

#����� + #����� = 0  �   #����� = - #����� = -6.0 i − 8.0j 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (5):There are three forces on the 2 kg box shown in the figure. If the box moves with constant acceleration �� � 3= � 4>. Find #�����. 
 

F1=20N � #����� � 20= 
F2 = 30N ,     θ=30   

 F2x = - 30 cos(30) = -26,   F2y = 30 sin(30)= 15  �  #����� � �26= * 15> 
ΣF= m a 

#����� + #����� + #����� = m �� 
(20=) + (�26= * 15>) + #�����  = 2 x (3= � 4>) 
 (�6= * 15>) + #�����  =  (6= � 8>) 
 #�����  =  (6= � 8>) - (�6= * 15>)  =  (12= � 23>)   
|#�| �  √12�* 23�= 26 N 

0 � tan4� @A6@A7= tan4� 4���� = 

 
 

 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (6): A force accelerates a 5 kg particle from rest to a speed of 12 m/s in 4s. What is the magnitude of this force? 

Solution: 

m= 5kg,                   v0= 0 (rest),                              v=12 m/s,                   t=4s,                  F=??? 


د ا���ة�� ��
 �����م �
��ن ����� ا��
F= m x a 


ة �� ا���ال�,و�'� ��&% ا���
رع "�!  �  

 *+
�5�6 ��ج� ��&% ا���
رع +
س���ام  �
د2ت ا�0!آ% .-� 
 �'�ن ا���
رع ث  

v=v0 + at � 12 = 0 + a x (4) 

    a = 12/4= 3 m/s
2
 

��
��
 و+

F = m a= 5 x 3 = 15 N 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
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Exp. (7):In which figure of the following the particle moves up if it starts from rest? 

 

(a) 

  

(b)  

 

(c) 

  

(d) 

  

Solution: 

Up= + y-axis � ΣFx =0, ΣFy= + N0.  

(a) 

 ΣFx =3-6=-3 

 ΣFy= 6-2-4=0 

(b)  

ΣFx =5-5=0 

 ΣFy= 8-3-4=+1 

(c) 

 ΣFx =3-3=0 

 ΣFy= 5-1-4=0 

(d) 

 ΣFx =3-2=+1 

 ΣFy= 7-3-4=0 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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Exp. (8):In which figure of the following the y-component of the net Force is zero? 

(a) 

  

(b)  

 

(c) 

  

(d) 

  

Solution: 

ΣFy= 0.  

(a) 

ΣFy= 6-2-4=0 

(b)  

ΣFy= 6-3-4=-1 

(c) 

 ΣFy= 5-2-4=-1 

(d) 

ΣFy= 7-2-4=+1 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (9): In which figure of the following the particle moves with constant velocity? 

(a) 

  

(b)  

 

(c) 

  

(d) 

  

Solution: 

v= constant � a=0  � ΣFx =0, ΣFy= 0.  

(a) 

ΣFx =3-2=+1 

ΣFy= 6-2-4=0 

(b)  

ΣFx =3-2=-1 

ΣFy= 6-3-4=-1 

(c) 

 ΣFx =3-3=0 

ΣFy= 5-1-4=0 

(d) 

ΣFx =3-2=1 

ΣFy= 7-2-4=+1 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Exp. (10):In the figure the net force on the block is:  

(a) 1N-right (b) 6N- up (c)2N - left (d) 4N- down 

 

Solution: 

ΣFx =3-2=+1  (+ x-axis � to right) 

ΣFy= 6-2-4=0 
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ت #"! ا ��ورأن�اع ا���� و  
 
 

(Inclined Plane (  ا����� ����ا  ا���� ���ا�   ا����دي ���ا�    
 

% ��"&وا �ازي *&�� وا ��ر ا.�دي ه�  �� ا���� ا �+*( ن)' ا ��ر ا
 ا2 �دي 1*"0
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'�3)ا�7ه�ة( �5ة ا  
��ه� � ������م1, ا�!� ت�.- ح�آ!+وم��� (�ر'� &%$ ا�#�"  ا���ة ا�!�  � ��  .. F وه� 3�ة &�د � �2م1 �

 

 ا&�� ا �+!  ا&�� ا��8�
 م�ازی( * ��ور

 م�ازی( * ��ور 

 

 

 

 ت.�' زاوی( م' ا ��ور
 ت.�' زاوی( م' ا ��ور 

  

 

 

� ��
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����������	:� �

� �

 

 

 

 

 

 

 

� �

� �

� �

 

� �

� �

� �

� ��

  )�������(ه� ات>�% م�.*( ا�8ى) �(ات>�% ا��آ(

Net (motion direction)    

�� ر ا >�ور *Eاوی( یBCD 3�1 ت�*"! ا �>0 إ@ م�آ?�ت0 �<ن ا
  ) sinθ(وا ��ر ا2 �دي یBCD اـ) cosθ(اـ
  

     

ی>H أن نBCD �� ا�1�?�ر أ�Gرة 3�1 ت�*"! ا �>0 إ@ م�آ?�ت0 
   ا ��ور

  

 

!"*��  بK+�.C L2 اEوای� ا�� 35 ت&�3Jم 3�1 ا

 

free body diagram  N� Oور م�� �%آ�د ا���8 �0ه� ت?&"R ا��N وذP ب��N ا�- 

رس8 ا���ى ا�&�ث!ة .<�= و�� ح
�% وج�د أآ�!  � ج�8 ��
 : آ: ج�8 و �� ا�&!آ9
   .<@ ح�ة
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�����������������א�

�����     

�

� ��

Horizontal  ��� �-  Sliding A�9�Hangs A> أ
Vertically دي� 
. Elevator ��C  Prevent  D-&� 
Coefficient : 
�  Rough �Eخ Gravitational %�GرHذ+�% ا
 ا��

Kinetic ا�0!آ� smooth 8.
� Frictional ك
 ا2ح�'
Stationary آ�
 ا2رض Stand K�� Floor س

Static ���'ا�� massless وزن =� N�� frictionless ك
 .��8 ا2ح�'

pulley ة!'+ pull �O0�  push �D��  
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������������������� ���������������� ������������������������������ ��

� ��������������� �����������������������      
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  )ا�S �"Tه�ة( أن�اع ا�8ى
 

 3�ة '8ب ا�رض �5'��م

(gravitational force)  
  (Tension)3�ة ا�=> �%	.�    (Friction)3�ة ا;ح!:�ك    (Normal force)ا���ة ا����د �  

 ه� ا���ة ا�-
شR%  � ج6ب اHرض �<��8*


 +�زن ا���8 U�و��&@ أ  
�ن ��ث! .<@ اHج�
م ا��� �'*  

V�و2 ��ث! .<@ ,  ��G.% .<@ س
  .اHج�
م ا�&�<�%

  * V�ه� ا���ة �
��% .� خ��E% اHس
  ا�&�0!آ%

  *:X0+ %Y�+!&م ا�
�ث! دائ&ً
 .<@ اHج�� .. 

Cord- rope- cable  

  ة .� ا���8ا��
ه[
 دائ&ً
 +���*    ا��
ه[
 .'N ا��
^ ا�0!آ%*    ا��
ه[
 .&�د�% .<@ ا���V وH.<@*    ا��
ه[
 دائ&
 Hس\:*

= m ggF     NF    >د	م�>ار م ��� >?�    B � C �D,     T>د	م�>ار م ��� >?�  
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�����������א���������� �: 


ت ��ا��� �������X�� �� %��
  :��DX ا����ات ا��


ح��[8 ا���ال ج��ا و � ث8   - 1U�س8 إ!+ =>��&�. 


ه!ة(  �!�% ا���ى - 2e !�fه!ة وا�
gم )ا�

ك   )3(,��ة رد ا�\�: )2(, ��ة ا��
ذ+�% ) 1(:  ا��� ��ث! .<@ اHج�j'4(أو��ة ا2ح�(    �jEة ا��jو� 

 ��ة ا���D  )5( آ5�6

�د أآ�!  � ج�8 ��
 : آ: ج�j>. 8@  �0د ا���8 +-��% و�!س8 ا���ى ا�&�ث!ة .<�= و�� ح
�% وجوذ�free body diagram (�+ 5(ا�ـرس8   - 3

  .ح�ة

  . D ��0�� ا��
^ أو ا��
ه
ت ا�0!آ% �0�x, yد  0
ور اح�اث�
ت  - 4


دي+m�0 �'�ن  ا�&
ئ<% �0<: ا���ى - 5Cا�&�0ر ا���-� أو .<@ ا� @>. 
  ج&�D ا���ى إ 


��ن ����� ا��
�� �':  !آX% �<��ة وا���
رع - 6� AX��.  

 mا2ح� ��
^�oخ6 ا���ى ا�&�ث!ة �� 
]�>. AX�(#∑          ا���-� ��p و�  � (#∑�� آ
ن �� ح
�% أ�9ان �qن ((� '  � 0(  
 %��!�
^و�\N ا���r� دي
Cا�                                              ∑#+  � +#∑�� آ
ن �� ح
�% أ�9ان �qن (+� '  � 0(  

%gحr  =&] : رةأش
  ا�&0
ور إش
رة ح�O ��0د ا�0!آ= وا��
^ ا���ى 

  

 


د ا�&�<�ب �� ا���ال - 7�� 
]U�+ D  د2ت
 .ح: ا�&�

 
  

 



  ه��ء ����ن                                                                                                                                                                                                                                                                                                               13                 
  

Oن"�ت O"ت�?"�8ت 1*@ �5ان 
 

  م&��ى م�آH م&��ى م�+! م&��ى رأ�� م&��ى أ�8�
 ))pulley(ی���ي 1*@ ب�Uة(

        

  

  ح�آ� ا
%��,: �*�ل

  

  )رأ�/ - أ01/(- 1: �*�ل

  
  

  

    

 )��56 - رأ�/( -2  

  
Exp. (11): 

31�. �D       ��آ( ا � � E� * ��F 
     

��(  م���ك �1*@ � *�(  !W�X��(  م���ك  � ��(  Oآ��  )�� � �( 

s  

 

 

 � � � 

 

�D � �� � ��  �D � �� � ���  �D � �� � � 

�D � � E� * �F  �D � � E� � �F  �D � � � 
  



  ه��ء ����ن                                                                                                                                                                                                                                                                                                               14                 
  

Exp. (12):There are three forces on the 2 kg box shown in the figure. If the box moves with constant acceleration �� � 3= � 4>. Find #�����.( 
compare solution with Exp. (5)) 

For x-axis: 

 ΣFx = m ax 

F1x + F2x + F3x = m ax 

20 -30 cos(30) + F3x = 2 x (3) 

 F3x = 12 N 

For y-axis: 

 ΣFy = m ay 

F1y + F2y + F3y = m ay 

0 + 30 sin(30) + F3y = 2 x (-4) 

F3y= -23 N 

  
 

 

 

Exp. (13): Sample problem (5-1) P. 93: 

(a) 

 

(b) 

 

(c) 

 

x-axis 

F1 = max 

ax = F1/m = 4/0.2= 20 m/s
2
 

The force accelerates the puck in 

the positive direction of the x-axis 

x-axis 

F1 – F2 = max 

ax = 
E�G – �IF

� � J4I
�.I  = 10 m/s

2
 

The force accelerates the puck in 

the positive direction of the x-axis 

x-axis 

  + F3 cos (30) – F2= max 

ax= 
ELM NOP EM�F – LIF

� � G NOP M�4 I
�.I  = -5.7 

m/s
2 

The force accelerates the puck in the 

negative direction of the x-axis 
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Exp. (14): As shown in the figureAs shown in the figureAs shown in the figureAs shown in the figure    (1)(1)(1)(1), a force of 45 N is applied to move a 4 kg box , a force of 45 N is applied to move a 4 kg box , a force of 45 N is applied to move a 4 kg box , a force of 45 N is applied to move a 4 kg box 

up an inclined plane. If the box stup an inclined plane. If the box stup an inclined plane. If the box stup an inclined plane. If the box starts from rest, find its speed after 2 s. Calculate the arts from rest, find its speed after 2 s. Calculate the arts from rest, find its speed after 2 s. Calculate the arts from rest, find its speed after 2 s. Calculate the 

normal force, normal force, normal force, normal force, FFFFNNNN....    

   5�7
)1(ا  

Solution: 

F=45N,             m=4kg,        v0 =0,        t=2s   (a) v=??   (b) FN=?? 

 ن��; ا
���� �� �:�9ت ا
��آ�
v= v0 +at  �1 


/ و�A	�د !�� ا
���رع ن��<,م !�ان�� ن��ت���

$��آ� آ�:  
0�ى ا
��ه�ة - 1
�د��–!�ة ا
	Iب (وا
�F ��Gه�ة ) !�ة ا
,E1(ت*�5 ا:
0�ة ا
))2(آ� 1/ ا
7�5 ()ا  

ن�,د ا
��ور وات	�K ا
��آ� - 2  
3 -  "$6�
0�ى ا
))3( آ� 1/ ا
7�5(إ
M ��آ�Lت#� ) !�ة ا
	Iب(ن�$5 ا  

ن��; �:�د9ت ا
��آ� ���O<,ام !�ان�� ن��ت�  - 4  
(x-axis)� mg sinθ – F = - ma            �2 

(y-axis)� FN -mg cosθ  = 0                   �3 
 ح��ب !�� ا
���رع �� ا
:�دة ا
*�ن��

From (2)    4x9.8 sin(50) – 45= - 4x a   � a= 3.74 m/s
2
 

��P 1/ ا
:�د
� ر!� :�

���ب ا
 1ا����  

v= 3.74 x 2= 7.5 m/s 

 

(b) from (3)   FN =mg cosθ  = 4x9.8 cos(50)= 25.2N 

 
 5�7
)2(ا  

 
 5�7
)3(ا  
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Exp. (15): As shown in the figure (1), a force F (makes an angle of 20 ) is applied to move a 4 kg As shown in the figure (1), a force F (makes an angle of 20 ) is applied to move a 4 kg As shown in the figure (1), a force F (makes an angle of 20 ) is applied to move a 4 kg As shown in the figure (1), a force F (makes an angle of 20 ) is applied to move a 4 kg 

box up an inclined plane. If the box moves with constant velocity, find the normal force, Fbox up an inclined plane. If the box moves with constant velocity, find the normal force, Fbox up an inclined plane. If the box moves with constant velocity, find the normal force, Fbox up an inclined plane. If the box moves with constant velocity, find the normal force, FNNNN.... 

 

   5�7
)1(ا  

Solution: 

F=??,   φ=20
0
  ,               m=4kg,         FN=?? 

V= constant � a=0 

�د�"و�A	�د !�� ا:
0�ةا
 /
��
:ن��<,م !�ان�� ن��ت� 
$��آ� آ�  
0�ى ا
��ه�ة - 1
�د��–!�ة ا
	Iب (وا
�F ��Gه�ة ) !�ة ا
,E1(ت*�5 ا:
0�ة ا
))2(آ� 1/ ا
7�5 ()ا  

ن�,د ا
��ور وات	�K ا
��آ� - 2  
3 -  "$6�
0�ى ا
�ة ا
	Iب(ن�$5 ا! – E1,
))3( آ� 1/ ا
7�5(إ
M ��آ�Lت#� ) !�ة ا  

ن��; �:�د9ت ا
��آ� ���O<,ام !�ن�ن ن��ت� اQول  - 4  
(x-axis)� mg sinθ – F cosφ = 0                �1 

(y-axis)� F sinφ + FN -mg cosθ  = 0        �2 


��P 1/ ا
:�د
� ر!� !�� ا
 ���ب:�
�� R
�ة ا
,E1 وذ! ��د�" ن���ج ح��ب !�:
1(0�ة ا(  
From (1) 

4x9.8x sin (50)- F cos(20)=0   �  F=32N 

��P 1/ ا
:�د
� ر!� :�
�د��
���ب ا
 2ا:
0�ة ا  

From (2) 

32 x sin (20) + FN - 4x9.8x cos (50)=0  � FN= 14.3N 

 
 5�7
)2(ا  

 
�7
)3(5 ا  
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Exp. (16): A block of mass mA is placed on a frictionless inclined plane. This plane is angled θ degrees above horizontal. The block is connected by an 

ideal, massless cord and frictionless, massless pulley to a second block of mass mB which hangs vertically near the end of the inclined plane. Write the 
motion equations If (1) block A and B are stationary         (2) Block B moves down     (3) Block B moves up 

 

)1 (Oآ�� N&<إذا آ�ن ا   )2 ( N&< �1*@ ی���ك) B(إذا آ�ن ا>&N ) )3  ی���ك ��B (!W(إذا آ�ن ا

 

 
 

 

 

 

 

 
     

For  mA:(x-axis)���� T – mA �sin θ =0  For  mA:(x-axis)���� T– mA �sinθ =mA �  For  mA:(x-axis)���� T – mA �sinθ =-mA � 

            (y-axis)���� FN- mA � cos θ = 0               (y-axis)���� FN- mA � cos θ = 0               (y-axis)���� FN- mA � cosθ = 0 

For  mB: (y-axis)���� T – mB �=0  For  mB: (y-axis)���� T – mB �=- mB �  For  mB: (y-axis)���� T – mB �=+ mB � 
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Exp. (17): The mass M of the suspended block in 

the figure 50kg, and the mass is in equilibrium. 

What are the tension T1 and T2 

(x-axis)  ���� T1 cos 30 - T2 cos 20=0 
 
(y-axis)  ����T1 sin 30 + T2 sin 20- M� =0 

 
 

Exp. (18): A traffic light weighing 1.00 102 N hangs from a vertical cable 

tied to two other cables that are fastened to a support, as in Figure . The upper 

cables make angles of θ1 = 39.0° and θ2 = 51.0° with the horizontal. Find the 

tension in each of the three cables. 

 Exp. (19): Two objects of mass m1 and m2, with m2 > m1, are 

connected by a light, inextensible cord and hung over a 

frictionless pulley, as in Figure. Both cord and pulley have 

negligible mass. Find the magnitude of the acceleration of the 

system and the tension in the cord. 

 

 

 

From Fig. (b):    T3 - ��=0  From Fig. (b):    (only y-axis)   

From Fig. (C):    (x-axis)  ���� T2 cos θ2  - T1 cos θ1  =0            For  m1 ���� T- m1 � = + m1 � 

                             (y-axis)  ����T1 sin θ1 + T2 sin θ2- T3 =0            For  m2 ���� T- m2 �   = - m2 � 

 

� 

� 
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Exp. (20): block of mass m1 rests on a table and is attached by a string that runs over a frictionless, massless pulley, to a second block of mass m2 (see 

figure). The blocks are at rest. What is the tension T in the string? 

 Oا�ول ��آ N&< إذا آ�ن ا>&N ا�ول ی���ك إ@ ا" "O وا>&N ا#�ن� W�X! إذا آ�ن ا

 

 
 

     

 For  m1: (x-axis)���� T = 0 For  m1: (x-axis)���� T = +m1 � 

                 (y-axis)���� FN- m1 � = 0                 (y-axis)���� FN- m1 � = 0 

 For  m2:  (y-axis)���� T- m2 � = 0 For  m2:  (y-axis)���� T- m2 � = -+m2 � 
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Exp. (21): Sample problem (5-5) P. 101: 

  !UG) 1(  !UG)2(  

  


/�A	�د !���
� ا
���رع ن��<,م !�ان�� ن��ت� 
$��آ� آ�:  
0�ى ا
�F ��Gه�ة  -1
�ة ا
	Iب(ت*�5 ا!- ,7
�د��– !�ة ا:
0�ة ا
آ� 1/ ا
7�5 ()ا

)2((  
ن�,د ا
��ور وات	�K ا
��آ� -2    

3-  "$6�
0�ى ا
))3( آ� 1/ ا
7�5(إ
M ��آ�Lت#� ) !�ة ا
	Iب(ن�$5 ا  
4-  ��O� �آ��
<,ام !�ان�� ن��ت�ن��; �:�د9ت ا  

(x-axis)� T - mg sinθ =  ma            �2 

(y-axis)� FN -mg cosθ  = 0                   �3 
 ح��ب !�� ا
���رع �� ا
:�دة ا
*�ن��

From (2)    25- 4x9.8 sin(30) = 5x a   � a= 0.1 m/s
2
 

 

 
 !UG)3(  

 

 

Exp. (22): I n the figure two blocks are connected by a rope and pulled on a horizontal 

table by a force with a magnitude of .20N. If the Mass m =6 kg and M = 8 kg. Find the 
tension in the rope and the acceleration  

  !UG)1(  

m= 6 kg,      M= 8 kg,              F=20N,       a=??     T=??/ 

  5*0�ى ا
��Uةن
 ا�	
�ر ا
���/  )3-2آ� 1/ ا
7�M$� ��) 5 ا�
�$M ا  
For m  

ΣFx= m ax   �   T= m a                  (1) 

 

 

 

 !UG)2(  
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For M 

ΣFx= M ax   �   F - T= M a             (2) 

 P��:�
��1  /12  
F- m a = = M a   

F = (m + M ) a   �  a = F/(m + M )= 20/(6+8)=1.33 m/s
2 

�A1	�د !�� ا
7, ن:�ض 1/ ا
:�د
� و  
T= 6 x 1.33 = 7.98 N 

 

 !UG)3(  

 

  تBCD ا�'��م

   

 

���� ��� � ��� 

                                   = � E�G *�IF 

  When F is applied and two masses move together 

���� ��� � ��� 

#Q� � '�R 

#Q� � '� R 

                                    = � E�G *�IF 
#Q� � '�R 

  #Q� � E'� * '�F R 

  

m1 m2 

m1 

m2  
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Exp. (23): From the figure m1=20 kg and m2 =10 kg. The force acting to accelerate the two  

bodies by 2 m/s2, the force is:   

(a) 60 N     (b) 6.0 N     (c)600 N  (d)0.06 N    

Solution: 

F= (m1 + m2 ) a= (20+10)x(2)= 60 N 
Exp. (24): A constant force of 46 N is applied at an angle of 60

0
 to a block A of a mass 10 Kg as 

shown in the figure. Block A pushes another block B of mass 36 Kg. (Assume the blocks are on a 

frictionless surface) the total acceleration of the blocks along the x-axis is. 
 

(a) 1.5 m/s
2
      (b) 0.25 m/s

2
      (c) 0.5 m/s

2
     (d) 1 m/s

2
     (e) 2 m/s

2
 

Solution: 

mA = 10 kg,    mB= 36 kg,           θ= 60
0
 ,     F= 46 N 

on x-axis: 

ΣF=a Σm  � F cos θ= a x (mA + mB ) 

 

         � � @ STU VWXYWZ
 

 

         � � 8[STU[9�9Y�[  = 0.5 m/s2  

 

 

Exp. (25): Two blocks having masses of 2 kg and 3 kg are in contact on a fixed smooth inclined 

plane as in Figure.  Calculate the force F that will accelerate the blocks up the incline with 
acceleration of 2m/s2, 

Solution 
We can replace the two blocks by an equivalent 5 kg block as 

shown in Figure  

 

the resultant force on the system (the two blocks) in the x direction 
gives 

ΣFx = F - mg sin (37
o
) = m ax 

F - 5 (9.8) = 5(2) � F = 39.4 N 

 

 

  

m1 m2 
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Exp. (26): The horizontal surface is frictionless. If m1=2kg, m2=4 kg and F= 7.8 N,  

(1) find the magnitude of the force exerted )ا�&6Xو�%(  by the block m1 on the block m2. 

Solution: 

��
 أو2 ��ج� ��&% ا���
رع �<��&�� وذ�5 +
س���ام �
��ن ����� ا��
F=a Σm   � F= (m1 = m2 ) x a 

                     7.8= (2+4) x a   � a= 7.8/6=1.3 m/s
2
 

�� ا�E': ( 2ا���8 ا�&�ث!ة .<@ ث8 ��ج� ��&% ا���ى  

�) 3آ&� A�X��ن �����  وذ�5 +�  

FA =F21= m2 a = 4x 1.3= 5.2 N 

 

(2) find the magnitude of the force exerted by the m2 on the block m1. 

�� ا�E': ( ��1ج� ��&% ا���ى ا�&�ث!ة .<@ ا���8  

��ن �����  ) 3آ&� A�X�وذ�5 +�
 

F- F12= m1 a 

7.8 – F21 = 2 x 1.3 

FR =F12 = 7.8  -2.6= 5.2 N 

 | FA |= |FR | 

  
  
  
  
  

 )1(ش': 

  )2(ش': 

 )3(ش': 

 

Exp. (27): Two boxes m1=10 kg and m2=15 kg,  

(1)the gravitational force on m2 is 

(a)25 N      (b)245 N  (c)2450 N  (d)5 N 

Solution: 

Fg2 = (m1 + m2 ) g= (10+15) x 9.8= 245N 

 

 

 

(2) the gravitational force on m1 is: 

 (a)0.98 N                 (b)9.8 N  (c)98 0 N  (d)98 N 

 Solution: 

Fg1 = m1 g= 10 x 9.8= 98N 

 

(3) The bottom box is pushed with a force F. The two boxes move together with acceleration of 2 m/s
2
, the horizontal 

force F is 

 
(a)20N (b)50N (c)30N (d)5N (e)8N  

m1 = 10 kg,    m2= 15 kg,           a=2 m/s
2
,     F= ??? 

ΣF=a Σm  � F= 2 x (10+15)= 50N 

   

m1 

m2  

m1 m2 
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     Problems:  
 

1- 

 
2- 

 
3- 

 
4- 

 
5- 
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6- 

 
7- 

8- 

 
9- 

10- 
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11- 

 
12- 

 
13- 

14- 

 
15- 
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16- 

 

 
17- 
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18- 

 

 
19- 

 
20- 

 
21- 
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