
Answer on Question #41473, Physics, Mechanics 

A 2400 W engine pulls a 200 kg block at constant speed up a 12.0 m long, 25.0° incline. 

Determine long does it takes to cover this distance. 

 

Solution: 

 Given: 

 𝑃 = 2400 W, 

 𝑚 = 200 kg, 

 𝑑 = 12.0 m, 

 𝜃 = 25°, 

 𝑡 =? 

 

 
A load moving with constant speed on an inclined plane, when considered as a free body has 

three forces acting on it: 

 The applied force, F exerted on the load to move it, which acts parallel to the inclined 

plane. 

 The weight of the load, mg, which acts vertically downwards 

 The force of the plane on the load. This can be resolved into two components: 

The normal force N of the inclined plane on the load, supporting it. This is directed 

perpendicular (normal) to the surface. 

Using Newton's second law of motion the load will be in steady motion if the sum of the 

forces on it is zero. 

𝐹 − 𝑚𝑔 sin 𝜃 = 0 

Thus, 

𝐹 = 𝑚𝑔 sin 𝜃 

Work done by the engine is 

𝐴 = 𝐹𝑑 = 𝑚𝑔𝑑 sin 𝜃 

The equation for the power is 

𝑃 =
𝐴

𝑡
 

Thus, time is 

𝑡 =
𝐴

𝑃
=

𝑚𝑔𝑑 sin 𝜃

𝑃
 

𝑡 =
200 ∙ 9.8 ∙ 12 ∙ sin 25°

2400
= 4.14 ≈ 4.1 s 

 

Answer. time is 𝑡 = 4.1 s. 
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