Station 1

A traveler pulls a 25-kg suitcase at constant speed through the airport by pulling a long strap an angle ( above the horizontal.  He pulls on the strap with a force 35 N.  A frictional force of 22 N also acts on the suitcase.  What is the coefficient of kinetic friction between the suitcase and the ground?

Station 2
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A man attempts to move his refrigerator by attaching a rope as shown above.  The mass of the refrigerator is 300 kg and the coefficients of static and kinetic friction are 0.6 and 0.4, respectively.  Determine the following:

a. The force of static friction when the man pushes with a force of 1000 N.

b. The minimum force required to set the refrigerator into motion.

c. The minimum force required to maintain motion.

d. The acceleration of the refrigerator when the applied force is 1400 N.

Station 3
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A 10‑kilogram box is pushed along a rough horizontal surface by a constant horizontal force F as shown above.  At time t = 0s, the velocity of the box is 6.0 m/s in the same direction as the force.  At time t = 12s the velocity of the box is 30 m/s. The coefficient of sliding friction is 0.2. 

a. What is the magnitude of the force F?

b. A t =12s, two 3-kg books are dropped into the box.  If the applied force stays constant, what is the speed of the box at time t = 20s?

Station 4
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Two 10‑kilogram boxes are connected by a massless string that passes over a massless, frictionless pulley as shown above.  The boxes remain at rest, with the one on the right hanging vertically and the one on the left 2.0 meters from the bottom of an inclined plane that makes an angle of 60° with the horizontal. 

a. What is the tension T in the string?

b. What is the coefficient of static friction between the block and the plane?

c. If the masses are nudged into motion, determine the acceleration of each block if the coefficient of kinetic friction is 0.15.

Station 5

A 2.0-kg block is placed on top of a 5.0-kg block.  The coefficient of kinetic friction between the 5.0-kg block and the surface is 0.20.  A horizontal force F is applied to the 5.0-kg block.  

a. Draw a free-body diagram for each block.

b. Calculate the horizontal force F needed to push both blocks to the right with an acceleration of 3 m/s2.

c. Find the minimum coefficient of static friction between the blocks such that the 2.0 kg block does not slip under an acceleration of 3 m/s2.

Station 6

An Olympic skier moving at a constant speed of 25 m/s down a 20( slope encounters a region of ungroomed snow.  The coefficient of kinetic friction between her skis and the rough snow is 0.55.  How far does she travel down the slope before the rough snow brings her to a stop?

