
REVIEW PROBLEMS – FORCES II

1. A 50 kg block is held at rest on a surface that is inclined at an angle of 30º with respect to the horizontal and has a coefficient of kinetic friction of 0.30 and a coefficient of static friction of 0.80.

a. Find the magnitude and direction of the acceleration when the block is released.

b. The block is now given a push down the incline.  What is the acceleration of the block?

c. The block is now given a push up the incline. What is the acceleration of the block?
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2. A block weighing 128 N is dragged down a 36.9º incline at a constant velocity of 0.02 m/s.  If a horizontal force P of 8.5 N is required to do this, what is the coefficient of kinetic friction between the block and the plane?
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3. A block of mass m1 = 12 kg rests on a smooth surface and a second block of mass m2 = 8 kg is placed on top of m1. The coefficient of static friction between the two blocks is 0.30. 

a. Draw FBDs for M1, Mx, and the system.

b. Determine the maximum horizontal force, F, which can be applied to m1 without causing m2 to slip on the top surface of m1.
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4. A block of mass m1 = 3.7 kg on a smooth inclined plane of angle 30º is connected by a cord over a small frictionless pulley to a second block of mass m2 = 2.3 kg hanging vertically. 

a. What is the acceleration m2?

b. What is the tension in the cord?


5. A cord attached to the 3.0 kg block is passed over a frictionless pulley and connected to a freely hanging weight.  The coefficient of static friction between the block and plane is 0.32.

a. Determine the maximum mass of the hanging mass required for both the block and the weight to remain at rest. 

b. Determine the minimum mass of the hanging mass required for both the block and the weight to remain at rest. 


6.  A small weight (mass ‘m’) hangs from a cord in a jetliner.  Shortly after touchdown the plane decelerates and an observant passenger notices that during the deceleration the weight swings forward so that the cord makes an angle of 15º with respect to the vertical.  Calculate the deceleration of the plane. 
       ANSWERS

1.   0 m/s2, 2.35 m/s2 down incline, 7.45 m/s2 down incline    2. 0.86   3. 58.8 N    4. 0.735 m/s2 down, 20.8 N

5. 2.54 kg, 0.987 kg    6. 2.6 m/s2
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