Unit 5 Exam Problem Review:


Recall that in Unit 4 all net forces were equal to zero.  In Unit 5 we are dealing with situations where that is not necessarily true.  Always draw FBD’s, create net force equations for the x and y directions, and list and label information.

1. If you use a horizontal force of 30.0 N to slide a 12.0 kg wooden crate across a floor at a constant velocity, what is the coefficient of kinetic friction between the crate and floor?

2. A 4500 kg helicopter accelerates upward at 2.0 m/s2.  What lift force is exerted by the air on the propellers?

3. The maximum force a grocery sack can withstand and not rip is 250 N.  If 20.0 kg of groceries are lifted from the floor to the table with an acceleration of 5.0 m/s2, will the sack hold?

4. A force of 40.0 N accelerates a 5.0 kg block at 6.0 m/s2 along a horizontal surface.

a. How large is the frictional force?

b. What is the coefficient of friction?

5. A 225 kg crate is pushed horizontally with a force of 710 N.  If the coefficient of friction is 0.20, calculate the acceleration of the crate.

6. A student stands on a bathroom scale in an elevator at rest on the 64th floor of a building.  The scale reads 836 N.

a. As the elevator moves up, the scale reading increases to 936 N, then decreases back to 836 N.  Find the acceleration of the elevator.

b. As the elevator approaches the 74th floor, the scale reading drops to 782 N.  What is the acceleration of the elevator?

c. Using your answer to parts a and b, explain which change in velocity, starting or stopping, would take the longer time.

d. What changes would you expect in the scale readings on the ride back down?

7. A sled of mass 50.0 kg is pulled along a flat, snow covered hill at an angle with the horizontal of 10 degrees.  The static friction coefficient is 0.30, and the kinetic friction coefficient is 0.10.
a. What does the sled weigh?

b. What force will be needed to start the sled moving up the hill?

c. What force is needed to keep the sled moving up the hill at constant velocity?

d. Once moving, what total force must be applied to the sled to accelerate it at 3.0 m/s2
8. The instruments attached to a weather balloon have a mass of 5.0 kg.  The balloon is released and exerts an upward force of 98 N on the instruments.

a. What is the acceleration of the balloon and instruments?

b. After the balloon has accelerated for 10.0 s, the instruments are released.  What is the velocity of the instruments at the moment of their release?

c. What net force acts on the instruments after their release?

d. When does the direction of their velocity first become downward?

9. A 5. kg block (A) rests on a frictionless table; a cord attached to the block extends horizontally to a pulley at the edge of the table.  A 2.0 kg mass (B) hangs at the end of the cord.  

a) Clearly draw and label the force vectors acting on each object.

b) Calculate the acceleration of the block and mass.  

c) Calculate the tension in the cord.
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10. Below is a picture of an Atwood's Machine:  two masses attached to a frictionless, massless pulley.  The mass of block A is 10.0 kg, and the mass of B is 5.0 kg.

a) What is the acceleration of the system when the blocks are released?

b) How long will it take for block A to fall 1.5 m?
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