Name: _______________________

Forces with friction
1. A shopping cart mass 25 kg is pushed with a force of 110 N on a surface where (k= 0.40.

a. Draw a free-body diagram of the situation.

b. What is the normal force (Fn) the ground puts on the cart (find Fg first)?

c. What is the force of kinetic friction (Fk)?

d. What is the acceleration of the cart?

2. A 179 kg piano is pushed with a force of 545 N on a surface where (k=0.25.

a. Draw a free-body diagram of the situation.

b. What is the normal force acting on the piano (find Fg first)?

c. What is the force of kinetic friction (Fk)?

d. What is the acceleration of the piano?

3. A 20.0 kg box is pulled with a force of 80.0 N at a constant speed of +0.40 m/s.  

a. Draw a free-body diagram of the situation.

b. What is the acceleration on the box?  What is the net force on the box?

c. What is the force of friction (Ff) acting on this box?

d. What is the coefficient of kinetic friction ((k​)?

4. A 95 kg crate is pushed with a force of 325 N at an angle of 25( below the horizontal.  If the coefficient of friction (() between the crate and floor is 0.20, 

a. Draw a free-body diagram of the situation.

b. What are the components of the 325 N force?

c. What is the normal force on the crate (find Fg first)?

d. What is the force of kinetic friction (Fk) acting on this crate?

e. What is the acceleration of the crate?

5. A 22.4 kg bag of topsoil is pulled forward with a force of 150 N at an angle of 35( above the horizontal.  If the coefficient of friction (() between the bag and floor is 0.64, 

a. Draw a free-body diagram of the situation.

b. What are the components of the 150 N force?

c. What is the normal force on the bag (find Fg first)?

d. What is the force of kinetic friction (Fk) acting on this bag?

e. What is the acceleration of the bag?

6. A 19 kg wagon accelerates at +1.3 m/s2 across a surface due to a 50.0 N force at an angle of 30.7( above the horizontal. 

a. Draw a free body diagram of the situation.
b. Find the components of the 50.0 N force.

c. Calculate the normal force (Fn) on the wagon. (find Fg first)
d. What is the net force on the wagon?
e. What friction force is necessary for the net force to equal the answer to part d?

f. What is the coefficient of kinetic friction ((k)?
