
Answer on Question #73705, Physics / Mechanics | Relativity 

 

Question. Crate is moved across the floor by pulling a rope tied to it. The force on the crate is of magnitude 450 𝑁 

and is directed at an angle of 60° to the horizontal. The force of friction on the crate is 125 𝑁. The mass of the crate 

is 300 𝑘𝑔. Draw the free body diagram for the system and calculate the acceleration of the crate. Calculate the work 

done by each of the forces in displacing the crate by 5.0 𝑚. Which of these forces is a "no-work" force? 

Solution. 

 

 

 

 

 

 

 

 

 

According to the second Newton’s low 

�⃗� = 𝑚�⃗�. 

So 

∑ 𝐹𝑥 = 𝑚𝑎 

 

𝐹 cos 𝛼 − 𝐹𝑓 = 𝑚𝑎  →   𝑎 =
𝐹 cos 𝛼 − 𝐹𝑓

𝑚
=

450 ∙ cos 60° − 125

300
= 0.33 

𝑚

𝑠2
. 

 

∑ 𝐹𝑦 = 0. 

 

𝑁 + 𝐹 sin 𝛼 − 𝐹𝑔 = 0  →    𝑁 + 450 ∙ sin 60° − 300 ∙ 9.8 = 0  →    𝑁 = 2940 − 390 = 2550 𝑁. 

 

𝐴 = (�⃗� ∙ 𝑟) = 𝐹 ∙ 𝑟 ∙ cos 𝛼 = 450 ∙ 5 ∙ cos 60° = 1125 𝐽. 

 

𝐴𝑓 = (�⃗�𝑓 ∙ 𝑟) = 𝐹𝑓 ∙ 𝑟 ∙ cos 180° = 125 ∙ 5 ∙ (−1) = −625 𝐽. 

�⃗⃗⃗� 𝑎𝑛𝑑 �⃗�𝑔 are"no-work" forces. 

Answer. 𝑎 = 0.33 
𝑚

𝑠2
; 𝐴 = 1125 𝐽; 𝐴𝑓 = −625 𝐽. 
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