
Answer of question #78272-Physics- Mechanics - Relativity 

box of mass 40 kg is pulled on the floor by a light rope with a force 200 N. The rope makes an angle of 

30° with the horizontal. Determine the acceleration of the box, if the coefficient of the kinetic friction 

between the floor and the box is 0.20. Draw the free body diagram. Identify the no-work forces from  

amongst the forces exerted on the box.  

Take g = 10 ms-2.  

Input Data: 

𝑀𝑎𝑠𝑠:  m=40kg; 

𝐹𝑜𝑟𝑐𝑒:  F = 200N; 

𝐴𝑛𝑔𝑙𝑒: 𝛼 = 30° 

C𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑘𝑖𝑛𝑒𝑡𝑖𝑐 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛: µ = 0.2 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑔𝑟𝑎𝑣𝑖𝑡𝑦: 𝑔 = 10
𝑚

𝑠2 

Solution: 

According to Newton's second law: 

𝑚𝑎 = 𝐹𝑥 − 𝐹𝑓𝑟; 

Where 𝑭𝒙 is the projection of the applied tractive force on the horizontal axis x: 

𝐹𝑥 = 𝐹𝑐𝑜𝑠(𝛼);  

𝐹𝑥 = 200𝑐𝑜𝑠(30°) = 173.2𝑁; 

𝑭𝒇𝒓 - friction force; 

𝐹𝑓𝑟 = 𝑅µ; 

𝑹 - surface reaction force; 

𝑅 = (𝑚𝑔 − 𝐹𝑦); 

𝑭𝒚 - is the projection of the applied tractive force on the vertical axis y: 

𝐹𝑦 = 𝐹𝑠𝑖𝑛(𝛼); 

𝐹𝑦 = 200𝑠𝑖𝑛(30°) = 100𝑁; 

𝑅 = (40 ∗ 10 − 100) = 300𝑁; 

𝐹𝑓𝑟 = 300 ∗ 0.2 = 60𝑁; 

𝑚𝑎 = 173.2 − 60 = 113.2𝑁 

Acceleration is: 

𝑎 =
(𝐹𝑥 − 𝐹𝑓𝑟)

𝑚
 

Or full formula: 



𝑎 =
𝐹(𝑐𝑜𝑠(𝛼) + µ𝑠𝑖𝑛(𝛼))

𝑚
− 𝑔 µ 

 

𝑎 =
173.2 − 60

40
= 2.83

𝑚

𝑠2
 

Force diagram: 
 

 



Answer: 

Acceleration of the box is: 2.83
𝑚

𝑠2
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