
Solution: 

Given: 

 𝑣𝑖 = 4.4 m/s, 

 𝑣𝑓 = 0 (final speed) 

 𝜇 = 0.48,

 𝑑 = ∆𝑥 =? 

The equation of motion is 

−𝐹 = 𝑚𝑎 

The force of kinetic friction is given by

𝐹 =  𝜇𝑁 
where µ is coefficient of kinetic friction, and N is the normal force that presses the sliding 

object to the surface.  

If the object is sliding on a level surface, N=mg,  

where g is the gravity acceleration constant (9.81 m/s2). 

Thus, 

−𝜇𝑚𝑔 = 𝑚𝑎 

𝑎 = −𝜇𝑔 

The distance is 

𝑑 =
𝑣𝑓

2 − 𝑣𝑖
2

2𝑎
=

𝑣𝑓
2 − 𝑣𝑖

2

−2𝜇𝑔
=

−4.42

−2 ∙ 0.48 ∙ 9.81
= 2.06 = 2.1 m 

Answer. ∆𝑥 = 2.1 m. 
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Solution: 

Given: 

 𝑚 = 45 kg, 

 𝜃 = 27°, 
 𝜇𝑠 =?, 

The coefficient of static friction looks like 

𝜇𝑠 =
𝐹𝑠𝑚𝑎𝑥

𝑁
The maximum force of static friction is used because static friction has a whole range from 

zero newtons up to the maximum force of static friction. 

The friction force is 

𝐹𝑠𝑚𝑎𝑥 = 𝑚𝑔 sin 𝜃 

The normal force N is 

𝑁 = 𝑚𝑔 cos 𝜃 

Thus, 

𝜇𝑠 =
𝐹𝑠𝑚𝑎𝑥

𝑁
=

𝑚𝑔 sin 𝜃
𝑚𝑔 cos 𝜃

= tan𝜃 

𝜇𝑠 = tan 27° = 0.51 

Answer. 𝜇𝑠 = 0.51 
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Solution: 

The coefficient of static friction does not depend on the object's mass. 

𝜇𝑠 = tan 𝜃 

Thus, 

𝜃′ = tan−1 𝜇𝑠 = tan−1 0.51 = 27°

Answer. 𝜃′ = 27°. 
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Solution: 

Given: 

 𝜇𝑠 = 0.24, 

 𝑎 =? 

The coefficient of static friction is 

𝜇𝑠 =
𝐹𝑠𝑚𝑎𝑥

𝑁
The force is

𝐹𝑠𝑚𝑎𝑥 = 𝑚𝑎 

If the object is sliding on a level surface, N=mg, where g is the gravity acceleration constant 

(9.81 m/s2). 

Thus, 

𝑚𝑎 = 𝜇𝑠𝑚𝑔 

The acceleration is 

𝑎 = 𝜇𝑠𝑔 = 0.24 ∙ 9.81 = 2.354 = 2.4 m/s2

Answer. 𝑎 = 2.4 m/s2. 
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Solution: 

Given: 

 𝑣𝑖 = 0 m/s, (initial speed) 

 𝑣𝑓 = 14 (final speed), 

 𝑎 = 2.4 m/s2, 

 𝑡 =? 

 

The time is 

𝑡 =
𝑣𝑓 − 𝑣𝑖

𝑎
=

14 − 0
2.4

= 5.8 𝑠 

 

Answer. 𝑡 = 5.8 𝑠 
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