
Answer on Question #47252-Physics-Other 

A combined mass of a person and a sled is 𝑚 = 25 𝑘𝑔, and the coefficient of kinetic friction between the 

sled and snow is 𝜇 = 0.08. Another person pulls on the sled with a force of 𝐹 = 25 𝑁 to move the sled at a 

constant velocity. Find: 

a. the angle 𝛼 that the rope made relative to the horizontal 

b. the magnitude of the normal force 𝑁 pushing up on the sled 

Solution 

To move the sled at a constant velocity the vertical and horizontal components of the sum of all forces 

acting on the sled must be equal to zero: 

{
𝑚𝑔 − 𝑁 − 𝐹 sin 𝛼 = 0

𝐹 cos 𝛼 − 𝜇𝑁 = 0
→ {
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cos 𝛼 =
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𝐹

→ sin2 𝛼 + cos2 𝛼 = 1 = (
𝑚𝑔 − 𝑁

𝐹
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1 = (
25 ∙ 9.8 − 𝑁

25
)

2

+ (
0.08𝑁

25
)

2

→ 𝑁2(1.0064) − 490𝑁 + 59400 = 0. 

𝐷 = 979.36. 

𝑁 =
490 − 31.29

2(1.0064)
= 228 𝑁. 

𝛼 = cos−1
0.08 ∙ 228

25
= 43°. 

Answer: a. 𝟒𝟑°; b. 𝟐𝟐𝟖 𝑵. 
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