
1. A dock worker pushes a crate of mass m to the left across a level floor at a constant velocity.  

The coefficient of kinetic friction between the crate and floor is µk.  After a time, t, the worker 

stops pushing. 

- For both stages of motion, draw a free body diagram for the crate, labeling all forces with their 

values. 

- Draw a motion map for the crate 

- Graph acceleration, velocity, and position vs. time for the crate. 

 

2. A dock worker pushes a crate of mass m to the left across a level floor at a constant 

acceleration, a.  The coefficient of kinetic friction between the crate and floor is µk.  After a time, 

t, the worker stops pushing. 

- For both stages of motion, draw a free body diagram for the crate, labeling all forces with their 

values. 

- Draw a motion map for the crate. 

- Graph acceleration, velocity, and position vs. time for the crate. 

 

3. A car with mass m rolls along a level ground at velocity, v0.  The axles lock and the car skids 

to rest.  The coefficient of kinetic friction between the tires and pavement is µk. 

- Draw a free body diagram for the car in each stage of motion 

- Draw a motion map for the car 

- Graph acceleration, velocity, and position vs. time for both stages of motion 

- Complete a kinematics box for the skid 

- Sketch, as dotted lines, what the graphs would look like if the initial velocity was doubled. 

 

4. A sled with a mass of 5m is pulled rightward by a cord with tension, T, at an angle, θ, above 

the horizontal.   The coefficient of kinetic friction between the sled and floor is µk. 

- Complete a dynamics box in the x and y dimensions 

- Draw a free body diagram for the sled, labeling all forces with their values. 

 

5. A dresser with a mass of 3m is pushed rightward by a force FP, at an angle, θ, below the 

horizontal.   The coefficient of kinetic friction between the dresser and floor is µk. 

- Complete a dynamics box in the x and y dimensions 

- Draw a free body diagram for dresser, labeling all forces with their values. 

 

6. On the flatbed of a truck moving at a velocity, v0, sits a crate with a mass of m.  The truck 

slows to rest over a time, t. 

- Draw a free body diagram for the crate and truck during this time. 

- What is the minimum coefficient of static friction to keep the crate from slipping? 

 

7. The truck then speeds-up to a maximum speed of vmax over a distance d. 

- Draw a free body diagram for the crate and truck during this time. 

- In terms of µs, what is the minimum distance of acceleration to keep the crate from slipping? 

 

 

 



8. A bouncer at a bar has a hooligan with a mass of m pinned-against the outside wall by 

applying a horizontal force, FB.   

- Draw a free body diagram for the hooligan. 

- What are the necessary coefficients of static friction to keep him pinned? 

 

11. Draw a free body diagram for a runner of mass m running with acceleration, a. 

What is their maximum acceleration of running for a given static coefficient, µs? 

 

12. Draw a free body diagram for a ladder of mass m leaning against a wall. 

 

13 A horse with a mass of 10m is tied to a cart with a mass of 8m and pulls the cart rightward at 

an acceleration a.  Draw a free body diagram for the cart and horse. What is the minimum 

coefficient of static friction between the horse and ground? 

 

14. A box of mass m is tied to a wall on the left.  It is also on top of a box of mass 2m being 

pulled rightward with a force, F.  The floor is frictionless, but the coefficients between the boxes 

are µs and µk.   

- Draw a free body diagram for both boxes if they remain stationary. 

- Draw a free body diagram for both boxes if the bottom box is slipping and find the 

accelerations. 

- Determine the force necessary to make the bottom box slip from under the top box. 

 

 

 

 

 


