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1. 𝑃1 = 4
𝑘𝐽

𝑠
 

2. 𝑃2 = 5.364
𝑘𝐽

𝑠
 

Solution 

1.  

Velocity 𝑣 = 10
𝑚

𝑠
 

Frictional force 𝐹𝑓 = 400 𝑁 

Time 𝑡 

Distance 𝑙 = 𝑣𝑡  

Power of engine 𝑃 is nothing else, but the energy required to compensate inhibitory effect of 

frictional force in unit time.  

𝑃1 =
𝐴1

𝑡
=

𝐹𝑓𝑙

𝑡
= 𝐹𝑓𝑣 

𝑃1 = 400 × 10 = 4000 (
𝐽

𝑠
) = 4 (

𝑘𝐽

𝑠
) 

2.  

Angle 𝛼 = 8°  

Change of height ℎ 

Change of potential energy ∆𝑈 = 𝑚𝑔ℎ 

 
We have additional addendum in equation due to the change of car’s potential energy 

in Earth’s gravity field. Consider gravitational acceleration 𝑔 constant (𝑔 = 9.8
𝑚

𝑠2
).  

𝑃2 =
𝐴2

𝑡
=

𝐹𝑓𝑙 + ∆𝑈

𝑡
=

𝐹𝑓𝑙 + 𝑚𝑔ℎ

𝑡
= 𝐹𝑓𝑣 + 𝑚𝑔𝑣𝑠𝑖𝑛(𝛼) = 𝑃1 + 𝑚𝑔𝑣𝑠𝑖𝑛(𝛼) 

𝑃2 = 4000 + 100 × 9.8 × 10 × sin(8°) ≈ 4000 + 1364 = 5364 (
𝐽

𝑠
) = 5.364 (

𝑘𝐽

𝑠
) 
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