AP Physics Forces Question Set 1
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1. A 5 kg mass m is suspended by a string. Determine the tension in the string in these four situations.

                                                       a = 2.2 m/s2                                                             v = 5.2 m/s

               [49 N]                      [38 N]                           [60 N]                        [49 N]
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[image: image6.png][image: image7.png][image: image8.png]2. Two masses, M and m respectively, are suspended from two strings as shown in the diagram. Find the 
    tensions T1 and T2 in each case. M = 8.0 kg, m = 5.0 kg,
a = 2.2 m/s2,
v = 5.2 m/s
 
         [T1 = 127.4 N,             [T1 = 98.8 N,          [T1 = 156 N,                   [T1 = 127.4 N,
         T2 = 78.4 N]                T2 = 60.8 N]           T2 = 96 N]                     T2 = 78.4 N]

3. Three toy train cars linked by strings sit in a row, left to right. And, left to right, they are 3 kg, 2 kg and 

    4 kg. A child pulls with 80 N on the string attached to the right hand end of the 4 kg car. Find: the 

    acceleration of the system and the tensions in the three strings. [a=5 m/s2, T = 30 N, T =20 N]


4. In the two situations show below, two blocks are kept in contact on a horizontal frictionless surface and 

    pushed by a horizontal force F. Find the magnitude of the contact force F in each case.
   Use: M=20 kg, m = 1 kg, F=84 N
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5. For the 'Atwood's Machine' shown in the diagram find the tension an the string and the acceleration of 

    the system in terms of m, M, and g.
     [a=(M–m)g/(M+m), T=2mMg/(M+m)]
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6. a) Three blocks are suspended from a pulley as sen oin the diagram below. Find T1, T2 and 
         acceleration, a, in terms of m, M and g

    b) Now find Find T1, T2 and a when m = 8 kg.


7. a) For the system of blocks and strings shown in the diagram, determine the tension T in the string and 
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        the acceleration, a, of the system in terms of m, M, and g.
    b) Find Determine the same quantities if M = 10 kg and m = 2 kg.
    
    [a=mg/(m+M) = 1.63 m/s2, T=mMgl(m+M)=16.3 M

8. a) For the system of blocks and strings shown below, find T1, T2 and the acceleration, a, of the system 
        in terms of m, M, and g.

    b) Now find the same quantities if M = 10 kg and m = 1 kg.                             light frictionless pulley
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9. For the system of blocks and strings shown below, find the force applied to the system and T1 and T2.

[image: image15.png]    Use M = 10 kg, m1 = 5 kg, m2 = 3 kg, and a = 4 m/s2. [F = 150.4 N, T1 = 190.4 N, T2 = 41.4 N]


10. a) For the system of blocks and strings shown below, find thew tension and the accelerations of m and 

[image: image16.png]          M in terms of m, M, and g.
      b) Calculate the same values if m = 3 kg and M = 7 kg. Pulleys are frictionless and light and all 

         surfaces are frictionless.


          
.

[image: image17.png]11. In the diagram below, a mass is suspended from three strings as shown. Determine the tension in each 
      string.  [T1 =36.8N, T2 = 47.1 N, T3 = 49N]
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