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Collaboration is not allowed. You will have 30 minutes to download, solve, take pictures, AND upload this
exam to Gradescope.

1. After Benny Beaver takes a fall in the World Skiing
Championships, he is rescued by Hope, the taupe ante-
lope. Hope, on their skiis, 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 forc-
es 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 be-
tween 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.



