Friction Quiz Answer Key
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Draw a free body diagram and use g = 10 m/s2 for all calculations.
1. Friction always
a) Opposes the direction of motion
b) Requires more than one surface
c) Depends on the surface
d) All of the above
2. What force must be known in order to calculate the affect of friction?
Normal force
3. Calculate the force necessary to pull a 19-kg treasure chest across the ground if the coefficient of kinetic friction is 0.6.
FN = mg = 19kg (9.8m/s2) = 186.2 N
F = µk (186.2 N) = 111.72 N
4. Explain how a system can be in equilibrium if it is being dragged across the ground and moving at constant speed.  Explain what forces are acting upon it.
An object getting pulled to the right can have exactly the same force pulling back due to friction.  They cancel each other out and the object is at equilibrium, or not accelerating.
5. A stubborn donkey is trying to drag her 800-kg sled into town.  The axle makes a 45º angle with the horizontal.  If the donkey pulls with a force of 120 N, and the coefficient of friction between the sled and the ground is 0.12, calculate the frictional force that the donkey must overcome.
FN = -mg + Fsin ϑ = -(800kg × 9.8m/s2) +120N ×  = -7755N
f = µ FN = 0.12 × -7755N = -931N 

6. Name two very low-friction surfaces.
Ice, smooth marble
7. A 65-kg woman sitting in a 4-kg chair is at the airport.  To push the chair so that it barely starts to slide forward takes Jenna 152 N of force.  What is the coefficient of static friction between the chair and the carpet floor?
Ff = µ FN , µ = Ff / FN = 152N / 690N = 0.22

8. 14-kg Baby George is in a 5-kg shopping cart being rolled through the supermarket.  The force required to push Baby G at a constant speed is 30 N.  What is the coefficient of kinetic friction between the shopping cart and the floor?
Ff = µ FN , µ = Ff / FN = 30 N/ 190N = 0.16

9. Emma is sliding across the kitchen floor.  She puts 15 N of force forwards on the floor with her feet, and as she slides, her acceleration is 2 m/s2 backwards.  If Emma’s mass is 45 kg, what is the coefficient of kinetic friction between her and the floor?
Vertical:  FN = mg = 450 N
Horizontal: ∑ F = ma,  Fslide – Ffriction = ma
15 N – Ffriction = 45kg * (-2m/s2)
Ffriction = 15N – (45kg × -2 m/s2) = 15N + 90N = 105N
[bookmark: _GoBack]µ = Ffriction / FN = 105N/450N = 0.23

10.  An xbox is sitting on a slanted street.  The coefficient of static friction between the xbox and the street is 0.7.  At what angle with the horizontal would the x-box start to slide down the hill?
Xbox will slide when Ffriction < mg cosø
Use Ff = µ FN  and FN = mg sin ø
µ FN < mg cosø
0.7 mgsinø < mg cos ø
0.7 < cosø/sinø
ø = 55º
2
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Key Equations

Jo < plFx] - Opposes potential motion of surfaces in contact

lFx| - Opposes motion of surfaces in contact
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