A 10.0-kg crate slides along a horizontal frictionless surface at a constant speed of 4.0 m/s. The crate then slides down a frictionless incline and across a second horizontal surface as shown in the figure. 



Find the Following: 

A. What is the kinetic energy of the crate as it slides on the upper surface? 
The kinetic energy is 
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B. While the crate slides along the upper surface, how much gravitational potential energy does it have compared to what it would have on the lower surface? 
The potential energy difference is 
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C. What is the speed of the crate when it arrives at the lower surface?
Since there is no friction, the energy is conserved.  The total energy at the first surface is equal to the kinetic energy and the potential energy. When it arrives at the lower surface, the total energy is only the kinetic energy so


[image: image3.wmf]22

2

11

22

1

8029410

2

2374

8.65/

10

L

L

L

mvmghmv

v

vms

+D=

+=´´

´

==


The speed is 8.65 m/s when it reaches the lower surface.

D. What is the kinetic energy of t he crate as it slides on the lower surface? 
The kinetic energy is 
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E. What minimum coefficient of kinetic friction is required to bring the crate to a stop over a distance of 5.0 m along the lower surface? 

The work done by the frictional force is equal to the change of the kinetic energy according to the work-energy theorem. The final kinetic energy is 0 when it stops.
So
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So the minimum coefficient of kinetic friction is 0.76.
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