
PHYSICS 11 FORCES & NEWTON’S LAWS WORKSHEET 3 

 

1. A 2.5 kg block has a force of sliding friction between it and a level surface of 3.5 N. This 

block is pulled by an applied force of 14 N. 

a) Find the coefficient of sliding friction between block and surface. 

b) What is the unbalanced force as the block is moved? 

c) What is the acceleration of the block? 

 

2. A 15 kg mass is accelerated at 2.0 m/s2 along a horizontal table. 

a) What net force is acting on this mass? 

b) A friction force of 7.0 N acts on the mass above. What is the coefficient of sliding 

friction between mass and table? 

c) Given the friction force in b), what applied force is needed to accelerate this mass at 

2.0 m/s
2
? 

 

3. What is the coefficient of sliding friction if a force of 400 N is required to pull a 55 kg 

crate on a horizontal warehouse floor at constant speed? 

 

4. A force of 10 N is used to pull a 2.3 kg block along a horizontal surface with a coefficient  

 of friction of 0.25. 

a) Find the unbalanced force. b)   Find the acceleration. 

 

5. A 6.0 kg mass is pulled along a horizontal surface where the coefficient of friction is 

0.20.  

a) What is the friction force acting on the mass? 

b) What force is needed to accelerate it at 0.68 m/s2? 

 

6. A 15 kg box is given an initial push so that it slides across the floor and comes to a stop.  

If the coefficient of friction is 0.30, 

a) find the friction force. 

b) find the acceleration of the box. 

c) how far will the box go if its initial speed is 3.0 m/s? 

 

7. From the information given in the diagram below, find the coefficient of friction between 

the 43 kg box and the surface on which it is pulled.  Note that the box is accelerating at 

0.79 m/s
2
. 

 

  Fpull = 265 N     a = 0.79 m/s
2
 

           43 kg 

                

            = ?  

 

 

 

 

 



8. A 140 kg stationary crate is pulled by a force of 390 N along a horizontal surface. 

a) The coefficient of static friction between crate and surface is s = 0.25. Is the applied 

force large enough to begin moving the crate? Use physics calculations to prove that 

it is. 

b) The coefficient of sliding friction between crate and surface is k = 0.17. Find the net 

force and the acceleration of the crate once it does move. 

c) If the acceleration occurs for 2.80 s, how far will the box move in this time? 

 

9. A student pushes horizontally on a textbook of 

mass 0.250 kg and holds it stationary against the 

classroom wall.  

  

a) Draw a free body diagram showing all 

the forces acting on the textbook. 

b) From your diagram, what is the friction force 

that holds the text in place?  

c) The coefficient of static friction between  

book and surface is 0.190. Use this and  

your f.b. diagram to determine the minimum 

force needed to hold the textbook in place. 

Note: in this case, use the standard formula for friction:  Ff = FN   

   

10. Given  = 0.6 for wet asphalt,  = 0.006 for ice, answer the following: 

a) On a rainy day, what is the maximum force that a wheelchair athlete, starting from rest, 

can apply to her tires to begin a road (asphalt) race without spinning out?  Assume a 

total mass for athlete and chair of 80.0 kg. 

b) How would the answer to (a) change if the temperature outside was -5o C? 

 

 
1. a)  = 0.14  b) 10.5 N  c) 4.2 m/s

2
   2. a) 30 N  b)  = 0.048  c) 37 N   3. 0.74   4. a) 4.4 N  b) 1.9 m/s

2
    

5. a) 12 N  b) 16 N   6. a) 44 N  b) 2.9 m/s
2
  c) 1.5 m   7.  = 0.55   8. a) static Ff = 343 N, less than 390 N, so yes   

b) FNet = 157 N, a = 1.12 m/s
2
  c) 4.39 m   9. a) see below  b) 2.45 N  c) 12.9 N   10. a) 470 N  b) 4.7 N    
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