Work-Energy

A skier of mass m skis a distance L down a frictionless hill that has a constant angle of
inclination 6. The top of the hill is a vertical distance 4 above the bottom of the hill.

a. Use the integral form of the definition of work to find an expression for the work done
on the skier by each of the forces involved.

b. Find an expression for the total work, W,.,, done on the skier. Your expression should
be in terms of m, g, and 4 only.

c. Use the Work Energy Theorem to find the skier's speed, Vj,at the bottom of the hill.

d. Use any method you like to find an expression for the final speed of the skier if she were

to simply drop from a height /4 in free fall.
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Work-Energy

A block slides along the track shown below. The track is frictionless until the block
reaches the level portion at the top of the hill, where the coefficient of friction is pi.
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a. Write expressions for U,, Kj, Uy, Ky, and Wy
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b. Use the Conservation of Energy and your expressions from part a to find an expression
for the distance, d, that the block slides across the level surface at the top of the hill.
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Work-Energy

The force provided by a spring is given by Hooke's Law:

w— F=—kAx

where

Ax=x—x,,
(\
This force, like gravity, is conservative so we can write a Potential Function for it. Use the
definition of potential to derlve the potential function for a sprmg
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Work-Energy

A block of mass m is pushed against a spring of spring constant k and the spring is
compressed a distance 1. The block is released and slides across a frictionless surface for a

short distance before encountering a surface with a coefficient of friction pk.
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a. Use conservation of energy to find an expression for the velocity of the block after it
leaves the spring.
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b. Use conservation of energy to find an expression for how far it slides on the surface with
friction before coming to a stop. '
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