
A 6kg cart on a level surgacr is pulled at a constant velocity of 2m/s by a constant 

force of 10 N. What is the acceleration? What is the friction force opposing the 

motion? 

Acceleration by definition equals: 

𝑎 =
𝑑𝑣

𝑑𝑡
 

if cart is pulled at a constant velocity 𝑣 = 𝑐𝑜𝑛𝑠𝑡, then 
𝑑𝑣

𝑑𝑡
= 0 and 

𝑎 = 0 

Newton's first law of motion: if 𝑎 = 0 =>  ∑𝐹𝑖⃗⃗ = 0, therefore 𝐹 + 𝐹𝑓𝑟
⃗⃗ ⃗⃗  ⃗ = 0. 

The force of friction directed opposite to motion, so 𝐹 − 𝐹𝑓𝑟 = 0  

𝐹𝑓𝑟 = 𝐹 = 10 𝑁 

Answer: 𝑎 = 0, 𝐹𝑓𝑟 = 10 𝑁 
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