
Example #1.   An 8.0 kg mass is pushed along a horizontal surface at constant speed 

with a force of 24 N.  

a) Draw a f.b.d. showing all forces that act on the mass. Include the value for 

each force drawn. 

b) The same 8.0 kg mass is now pushed with a force of 37 N. Find the 

acceleration of the mass. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #2.  A 25.0 kg mass is pulled upward vertically by a force of 183 N.  

Find the acceleration of the mass.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #3.  What is the tension of the cable of an elevator of mass 550 kg that is 

accelerating upwards at the rate of 4.5 m/s2?    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example. #4.   A 50.0 kg student is riding an elevator while standing on a 

bathroom type scale.  Find the scale reading when the elevator is: 

a) accelerating upwards at 0.50 m/s
2
. 

b) traveling upwards, but decelerating at 1.0 m/s
2
. 

c) accelerating downwards at 0.75m/s
2
.    

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Example. #5.   A 90 kg person stands on a bathroom type scale in an elevator as it 

accelerates downwards. If the scale reads 85 N, at what rate is the elevator 

accelerating?  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #6.  Find the acceleration of a 4.0 kg mass when a 20 N force is applied and 

the coefficient of friction between mass and surface is 0.10. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #7. A force of 75 N pushes down at an angle of 15º on a mass of 25 kg. If the 

coefficient of friction is 0.15, find the acceleration.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #8.  A 35 kg mass is set on a smooth inclined surface of µ=0.20. What 

is its acceleration if θθθθ = 34º?     
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Example #9.  A 75 kg skier starts down a 30º slope from rest. If the coefficient of 

friction is 0.10, what is the acceleration and speed 6.0 seconds after starting?  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #10.  A muscular physics student needs to move a 145 kg crate across 

the room over a floor where µµµµs = 0.370 and µµµµk = 0.210.   

a) What minimum horizontal force is required to just start the crate sliding? 

b) If this force continues to be applied, what will be the rate of acceleration?  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Example #11.  A Truck pulls a log with a force of 2500 N. The log drags back 

with a 800 N force of friction. The mass of the truck is 2500 kg, the mass of the 

log is 600 kg.  Find:  

a) the acceleration of the truck & log system. 

b) the tension in the rope.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #12.   Two masses shown below are connected together and pulled by 

an applied force to the right, causing an acceleration of 2.0 m/s
2
.  There is a 

coefficient of friction between the 2.0 kg mass and the floor, while the friction 

between the cart and the floor is negligible. Find: 

         a) the tension in the string 

             4.0 kg         Fapp     attaching the two masses. 

       2.0  kg       b) the applied force used to 

            pull the system. 

      µµµµ = 0.12             

         a = 2.0 m/s
2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Example #13.   Two masses are suspended by a single pulley, and hang on 

each side of it. One mass is 4.0 kg and the other is 6.0 kg.  Find:  

a) the acceleration of the system. 

b) the tension in the rope.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Example #14. In the diagram to the right,  

the weight of the 2.0 kg mass exerts                  10 kg 

a force on the system causing both  

masses to move.  Given the information  

listed, find: (a) the acceleration of the               µµµµ = 0.12 

system and (b) the tension in the string.                      2.0 kg 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #15.  Two hanging masses are attached to one horizontal mass.  Note 

that the two tensions are not the same. 

 

     12.0 kg 

 

 

              µµµµ = 0.17 

 

     7.8 kg         3.5 kg 

 

a) What is the unbalanced or net force? 

b) What is the acceleration of the system? 

c) What is the tension in each rope?  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



Example #16.   Given the information     a = 1.6 m/s
2
 

in the diagram to the right, find the  

unknown mass of the cart.                     mass = ? 
         

 

             14 kg          µµµµ = 0.31 

 

Hint: start by isolating the known        

mass to find tension FT in the string.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example #17. In the diagram below, a 4.0 kg mass rests on a 30º frictionless 

slope and is pulled by a 3.0 kg mass connected to it over a pulley by a cord.   

What is the acceleration of the system and the tension in the cord? 

         

                     FN   

         

                  

              m1 = 4.0 kg       

                 

         

          m1g cosθθθθ  θθθθ         

m2 = 3.0 kg             Fg(1) = m1g     

Fg(2) = m2g              m1g sinθθθθ    30°°°°      

                   

 

  

 

    mT = 7.0 kg     

    m2g =                           m1g sinθθθθ =    

     

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Example #18.  Similar problem as 

#17, but with friction acting on the   

15 kg mass. Note that friction acts  

in the opposite direction to the        m1 = 15 kg 

largest force. Find the  

acceleration by first           µµµµ = 0.10 

determining the direction 

of motion.                 m2 = 4.6 kg 

               26°°°° 

        

                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 


