
Work done on a box by external forces 
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* What is the work done on the box by external forces if it moves at a constant 

speed vo and: 
 

  
d = 250 m  µk = 0.2 
m = 210 kg  θ = 10o  

 
 
 
For this problem, we will find the net force acting on the box in the direction of 
motion and then use W Fnet d= ⋅ . 
 

To find Fnet in the direction of motion, use Newton’s Laws: 

     (moves @ constant speed  a = 0 )       0xF =∑ 0yF =∑    (no vertical motion) 

  cos 0kF fθ − =             sin 0N w F θ− + =  

              N m sing F θ= −  
 
 
Using fk = µkN 
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Now that we know the net force, the work done on the box can be calculated using: 
netW F d= ⋅  
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Inserting our numbers: 

 
( )2(0.2)(210 ) 9.8

(250 )cos(10)
cos(10) (0.2)sin(10)

m
s

kg
W m

 
 =
 + 

 

 99,000W J=  


