
a car of 1000kg moves up a hill inclined at 30degree to the horizontal. if the total 
frictional force is 100N.find the force if the car is accelerating at 2m/s 
 
Solution: 

𝑚 = 1000 𝑘𝑔 −  𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟; 

𝛼 = 30° −  𝑎𝑛𝑔𝑙𝑒 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛; 

𝐹𝑓 = 100𝑁 − 𝑡𝑜𝑡𝑎𝑙 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑐𝑒; 

𝑎 = 2
𝑚

𝑠2
− 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑎𝑟; 

Newton's second law for the car: 

�⃗�𝑓 + 𝑚𝑔⃗⃗⃗⃗ ⃗⃗⃗ + �⃗⃗⃗� + �⃗� = 𝑚�⃗� 

𝑥: 𝐹 − 𝐹𝑓 − 𝑚𝑔𝑥 = 𝑚𝑎                      (1) 

From the right triangle ABC: 

sin 𝛼 =
𝑚𝑔𝑥

𝑚𝑔
⟹ 𝑚𝑔𝑥 = 𝑚𝑔 sin 𝛼  (2)   

(2)𝑖𝑛(1): 

𝐹 − 𝐹𝑓 − 𝑚𝑔 sin 𝛼 = 𝑚𝑎 

𝐹 = 𝑚𝑎 + 𝐹𝑓 + 𝑚𝑔 sin 𝛼 = 1000𝑘𝑔 ∙ 2
𝑚

𝑠2
+ 100𝑁 + 1000𝑘𝑔 ∙ 9.8

𝑁

𝑘𝑔
∙ sin 30°

= 7000𝑁 

Answer: the force is 𝐹 = 7000𝑁. 
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