
Answer on Question #49471-Physics-Mechanics-Kinematics-Dynamics 

A 20 kg block starts from rest at the top of a 60 degree incline and slides down the incline. There is a 0.1 

coefficient of friction on the ramp. The block then continues to slide along the horizontal surface where 

there is a 0.3 coefficient of friction. The block then slows, due to friction, until it comes to rest at point B. 

a. (2) What is the magnitude of the force due to gravity (i.e. the weight) of the block on the incline? 

b. (2) What is the magnitude of the Normal Force on the block on the incline? 

c. (2) What is the magnitude of the frictional force on the block on the incline? 

d. (2) What is the magnitude of the acceleration of the block down the incline? 

e. (3) What is the velocity of the block at Point A? 

f. (3) What is the magnitude of the force of friction on the block on the horizontal? 

g. (3) What is the acceleration of the block along the horizontal? 

h. (3) What is the distance between Point A and Point B? 

Solution 

 

a.) 𝑤 = 𝑚𝑔 = 20 𝑘𝑔 ∙ 9.8
𝑚

𝑠2 = 196 𝑁. 

b.) ∑ 𝐹𝑦  = 𝑚𝑎𝑦 

𝐹𝑁 − 𝑚𝑔 cos 𝜃 = 0  

𝐹𝑁 = 𝑚𝑔 cos 𝜃 = 196 𝑁 cos 60 = 98 𝑁.  

c.) 𝑓 = 𝜇𝐹𝑁 = 0.1 ∙ 98 𝑁 = 9.8 𝑁. 

d.) 𝑚𝑔 sin 𝜃  − 𝑓 = 𝑚𝑎 

196 𝑁 sin 60 − 9.8 𝑁 = 20 𝑘𝑔 ∙ 𝑎  

𝑎 = 8.00
𝑚

𝑠2.  

e.) sin 𝜃 =
ℎ

∆𝑥
 

∆𝑥 =
ℎ

sin 𝜃
=

10𝑚

sin 60
= 11.55𝑚.  

𝑣2 = 𝑣0
2 + 2𝑎∆𝑥  



|𝑣| = √2𝑎∆𝑥 = √2 ∙ 8.00
𝑚

𝑠2 ∙ 11.55𝑚 = 13.59
𝑚

𝑠
.  

f.) 𝑓 = 𝜇𝑚𝑔 = 0.3 ∙ 20 𝑘𝑔 ∙ 9.8
𝑚

𝑠2 = 58.8 𝑁 

g.) 𝑎𝑥 = −
58.8𝑁

20𝑘𝑔
= −2.94

𝑚

𝑠2. 

h.) 𝑣2 = 𝑣0
2 + 2𝑎𝑥∆𝑥  

∆𝑥 =
𝑣2−𝑣0

2

2𝑎𝑥
=

0−(13.59
𝑚

𝑠
)

2

2(−2.94
𝑚

𝑠2)
= 31.41𝑚.  
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