
After Benny Beaver takes a fall in the World Skiing Championships, he is rescued by Hope, the taupe antelope. Hope, on their 
skis, slides down the mountain with Benny, tied on top of a sled, sliding behind, as pictured. Connecting Hope to Benny and 
the sled is a metal pole that is parallel to the surface of the mountain. The metal pole is attached in such a way that it can only 
exert forces parallel to the mountain surface. The coefficient of kinetic friction between the sled and the surface of the snow is 
0.08, while the coefficient of kinetic friction between Hope’s skis and the surface of the snow is 0.16. Together, Benny and the 
sled have the same mass as Hope. The slope of the mountain is 30 degrees with respect to the horizontal.

(a) What is the magnitude of their acceleration? Find a numerical answer that 
does not depend on the mass of Hope or Benny and the sled. 

(b) Are Benny and the sled pushing down the incline on Hope, or pulling up 
the incline on Hope? Explain your reasoning thoroughly using any 
combination of words, math, pictures, etc.
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Rubric

~~ Part (a) - 8.5 points ~~
2 pts - FBD's
1 pt  - Acceleration constraint
0.5 pt -  Friction force equals coefficient times normal force equation
2 pts - 2nd Law analysis
1 pt  - Finding normal force
1.5 pts - Finding acceleration down the incline - application and algebra
0.5 pt - correct answer and units

~~ Part (b) - 1.5 pts ~~
1 pt - explanation
0.5 pt - answer
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