
HomeWork #03
PHY 009A D01-D07 Spring 2016, DP Varn, Instructor

17 April 2016, updated to fix typos

Homeworks are important as they help solidify concepts discussed in class. You learn by doing, so you should try
these first using your class notes. However, feel free to consult me, other students, your TAs, or the text for help.
These problems will be discussed in your recitation sessions, and you will benefit more if you work on them before
you go to recitation. Remember to use The Ten Steps to Problem Solving when constructing your answers. If needed,
please approximate acceleration due to gravity as g = 10 m/s2.
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Figure 1: A mass m1 rotating inside
of cylinder of radius r. (See Prob-
lem #1.)

1. Pebble inside a rotating drum. Consider a hollow drum of radius r = 25 cm
rotating about some vertical axis with a constant angular velocity ω = 12 rad/s

as shown in Fig. 1. The magnitude of the angular velocity is just the rate of
rotation, often expressed in radians per second (or alternatively, the number of
revolutions divided by 2π per second.) The speed v of a particle at a distance of
r from the axis of rotation can be found from the relation v = rω. A pebble of
mass m = 50 g placed inside the drum is observed to rotate with the cylinder and
not fall.
(a) What is the speed of the pebble?
(b) What is the magnitude of its radial acceleration?
(c) What force is acting as the centripetal force in this problem?
(d) What is the normal force between the pebble and the drum?
(e) What is the force of friction between the pebble and the drum?
(f) What, then, is the minimum coefficient of static friction between the drum
and pebble?
(g) How would your answer for (f) change if the mass of the pebble were dou-
bled?

2. Two accelerating boxes. Two boxes of mass m1 = 4.00 kg and m2 = 6.00 kg
are initially at rest on a horizontal surface as shown in Fig. 2. The second box
has a rope attached to it at an angle of θ = 37◦ with respect to the horizontal. The coefficient of kinetic friction between
the first mass and the surface is µk,1 = 0.30. The second mass experiences no frictional force (static or kinetic) between
it and the surface. A force P = 35 N is applied at time t = 0, and the system begins to move.
(a) Find the normal force between the first mass and surface.
(b) Find the normal force between the second mass and the surface.
(c) Find the frictional force acting on m1.
(d) Find the acceleration of the system.
(e) Find the tension in the rope connecting the two masses.
(f) Suppose that instead of moving, the block had remained stationary after P was applied. What minimum coefficient
of static friction between m1 and the surface could explain this? (Assume that there is still no frictional force between
m2 and the surface.)
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Figure 2: Two boxes on a level surface. (See Problem #2.)
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Figure 3: A mass on an inclined plane con-
nected to another mass hanging off of the side.
(See Problem #3.)

3. A box on an inclined plane. A mass m1 = 15.0 kg is placed on
an inclined plane that makes an angle of θ = 37◦ with the horizontal
as shown in Fig. 3. A massless rope is attached to one end that goes
over a massless, frictionless pulley connecting it to a second mass
m2 = 5.00 kg. Initially m1 is moving down the inclined plane with
a speed v0 = 0.80 m/s. The coefficient of kinetic friction between the
plane and m1 is µk = 0.50.
(a) What is the normal force between m1 and the inclined plane?
(b) What is the force of sliding friction between m1 and the inclined
plane?
(c) What is the acceleration of m1?
(d) What is the tension in the rope connecting m1 and m2?
(e) How far down the plane does m1 slide before coming to rest?
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Figure 4: A crate of mass m held by a system of ropes. (See Problem #4.)

4. Statics problem. Consider the crate suspended by ropes as shown in Fig. 4. Suppose that the mass of the crate is
100 kg and that the angles in the figure are given by α = 90◦, β = 127◦ and γ = 82◦. You may take the both the rings
as well as the ropes themselves to be massless. Find the tension in each rope.


