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Duration: 10 mins NAME:

PHY 121 - Quiz 2 (Solution)

Q1: The learning Goal is to understand kinetic and static friction. A block of mass lies on a horizontal table.
The coefficient of static friction between the block and the table is µs. The coefficient of kinetic friction is µk, with
µk < µs (3 points).

A. If the block is at rest (and the only forces acting on the block are the force due to gravity and the normal force
from the table), what is the magnitude of the force due to friction?

© Ffriction = 0

Reasoning: There are no frictional forces acting on it, neither static or kinetic

B. Suppose you want to move the block, but you want to push it with the least force possible to get it moving. With
what force F must you be pushing the block just before the block begins to move? Express the magnitude of F in
terms of some or all the variables µs, µk, and m, as well as the acceleration due to gravity g.

© F = µs m g

Reasoning: The force due to static friction is the least amount of force applied to the block for its motion.

C. Suppose you push horizontally with half the force needed to just make the block move. What is the magnitude
of the friction force? Express your answer in terms of some or all of the variables µs, µk, and m, as well as the
acceleration due to gravity g.

© Ffriction = (µs m g)/2

Reasoning: In this situation, the force of static friction prevents the object from moving. Therefore, the
magnitude of the static friction force must equal the magnitude of the net horizontal applied force acting on the
object, up to a certain maximum value.

D. Suppose you push horizontally with precisely enough force to make the block start to move, and you continue to
apply the same amount of force even after it starts moving. Find the acceleration ~a of the block after it begins to
move. Express your answer in terms of some or all of the variables µs, µk, and m, as well as the acceleration due to
gravity g.

© ~a = (µs − µk) g

Reasoning: One has to overcome the force of static friction for the block to move (F = µs m g). If we maintain
the same force then one has to overcome the force due to kinetic friction for the object to be in motion (Fk = −µk m g).
Remember that the friction force is directed opposite to the motion of the object. The net force is F + Fk .
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Q2: A small metal cylinder rests on a circular turntable that is rotating at a constant speed (see figure).

FIG. 1: Small mass on a turntable

The small metal cylinder has a mass of 0.20 Kg, the coefficient of static friction between the cylinder and the
turntable is 0.080, and the cylinder is located 0.15 m from the center of the turntable. Take the magnitude of the
acceleration due to gravity to be 9.81 m/sec2 (3 points).

A. What is the maximum speed vmax that the cylinder can move along its circular path without slipping off the
turntable?

SOLUTION: The centripetal force Fc, for a body of mass m traveling with speed v in a circle of radius r is,

|Fc| =
mv2

r
(1)

The object to slip off the turntable if the centripetal force overcomes the maximum force due to static friction F max
s .

|Fs| = µsN = µsmg (2)

Using Eq. 1 and Eq. 2 (|Fc| = |Fs|) we solve for the maximum speed vmax.

vmax =
√

µsrg =
√

0.08× 0.15× 9.81 = 0.343 m/s (3)

B. Obtain the maximum speed vmax if the mass of the small cylinder is increased to 12 Kg.

SOLUTION: The maximum speed with which the turntable has to rotate is independent of the mass of the cylinder.

vmax = 0.343 m/s (4)


