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Physics
Worksheet –  Inclined Plane with Friction
1. A 66kg skier is on a 12° ski slope.  The static coefficient of friction is 0.14. The kinetic coefficient of friction is 0.10.    Draw the free body diagram for the skier.  What is the normal force of the skier?  What is the force of friction acting on the skier?  What is the maximum static friction force of the skier?  Is the skier moving?
2. A box is on a rough 30° incline.  Draw the free body diagram for the box.  If the mass of the box is 24kg, what is the normal force?  If μs is 0.73, what is the friction force acting on the box?  What is the maximum static friction that can act on the box?
3. Assuming no friction, how fast would a 12kg box accelerate down an 18° ramp?  If μk is 0.25, how fast would the box accelerate down the ramp when friction is taken into account?

4. The coefficient of friction between a bobsled and the track is 0.10.  If the ramp is 14°, how fast will the sled accelerate?  How fast will it be going after 10 seconds?  How long will it take it complete a 75 meter course?

5. A box is pushed so that it slides across the floor.  How far will it go if μk is 0.20 and its initial speed is 4.0m/s?
6. On an icy day, you are worried about parking your car in your driveway, which has an incline of 12°.  Your next door neighbor’s driveway is 9°, and across the street the driveway is 6°.  The coefficient of static friction between car tires and an icy road is 0.15.  Who can safely park in the driveway?

7. An 18.0kg box is released on a 37° incline and accelerates down the incline at 0.27m/s2. Find the friction force on the box and the coefficient of kinetic friction between the box and the incline.

8. A coffee cup on the dashboard of a car slides forward when the driver decelerates from 45km/hr in 3.5 seconds or less, but not if he decelerates in a longer time.  What is the coefficient of static friction between the cup and the dashboard?
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