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The Classic Force on an Incline Problem 

Diagram 

 
 

Givens 

𝑚 = 100 𝑘𝑔   Mass 

𝜃 = 30°            Degrees inclined from horizontal 

𝑣 = 0 𝑣 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑎 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 
𝜇𝑠 = 0.30 

Static coefficient of friction 
(not moving)  (0,1] 

𝜇𝑘 = 
Kinetic coefficient of friction 

(moving) [0, 1) 
𝜇𝑘 = 0.20 

Unknowns 𝐹𝑓𝑠
=  _______  𝑁 𝜇𝑘 =  _______ 𝑎 =  _______  𝑚

𝑠2⁄  

Observations 𝑔 = 9.8 𝑚
𝑠2⁄  

Equations 

∑ 𝐹𝑦 = 𝐹𝑁 − 𝐹𝑔𝑦
= 0 ∑ 𝐹𝑥 = 𝐹𝑔𝑥

− 𝐹𝑓𝑘
= 0 ∑ 𝐹𝑥 = 𝐹𝑔𝑥

− 𝐹𝑓𝑘
= 𝐹𝑎 

Since 𝑣 = 0 : 
𝐹𝑔𝑥

< 𝐹𝑓𝑠
 

Since 𝑣 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 : 
𝐹𝑔𝑥

= 𝐹𝑓𝑘
 

Since 𝑎 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 : 
𝐹𝑎 = 𝐹𝑔𝑥

− 𝐹𝑓𝑘
 

Solve 

𝐹𝑔 = 𝑚𝑔 

𝐹𝑁 = 𝐹𝑔𝑦
 

𝐹𝑁 = 𝐹𝑔 cos(𝜃) = 𝑚𝑔 cos(𝜃) 

𝐹𝑔𝑥
< 𝐹𝑓𝑠 𝑚𝑎𝑥 

𝐹𝑔𝑥
= 𝐹𝑔 sin(𝜃) = 𝑚𝑔 sin(𝜃) 

𝐹𝑓𝑠
= 𝜇𝑠𝐹𝑁 = 𝜇𝑠𝑚𝑔 cos(𝜃) 

𝐹𝑔𝑥
= 𝐹𝑓𝑘

 

𝐹𝑔𝑥
= 𝐹𝑔 sin(𝜃) = 𝑚𝑔 sin(𝜃) 

𝐹𝑓𝑘
= 𝜇𝑘𝐹𝑔𝑦

= 𝜇𝑘𝑚𝑔 cos(𝜃) 

𝑚𝑔 sin(𝜃) = 𝜇𝑘𝑚𝑔 cos(𝜃) 
𝜇𝑘 = tan(𝜃) 

𝐹𝑎 = 𝑚𝑎 
𝐹𝑔𝑥

= 𝐹𝑔 sin(𝜃) = 𝑚𝑔 sin(𝜃) 

𝐹𝑓𝑘
= 𝜇𝑘𝐹𝑁 = 𝜇𝑘𝑚𝑔 cos(𝜃) 

𝐹𝑎 = 𝐹𝑔𝑥
− 𝐹𝑓𝑘

 

𝑚𝑎
= 𝑚𝑔 sin(𝜃) − 𝜇𝑘𝑚𝑔 cos(𝜃)       

𝑎 = 𝑔 [sin(𝜃) − 𝜇𝑘 cos(𝜃)] 

Substitute 

𝐹𝑔𝑥
= (100)(9.8) sin(30°) 

= 490 𝑁 
𝐹𝑓𝑠 𝑚𝑎𝑥

= (0.30)(100)(9.8) cos(30°)

= 509 𝑁 

𝜇𝑘 = tan(30°) = 0.577 

𝑎

= (9.8)[sin(30°)

− (0.20) cos(30°)] = 3.2 𝑚
𝑠2⁄  

Box & Check 
Your Answer 

𝐹𝑓𝑠
= 490 𝑁  

490 𝑁 < 509 𝑁   

𝜇𝑘 = 0.577  

0.577 < 1.0   
𝑎 = 3.2 𝑚

𝑠2⁄  

 


