
4.7 SHO - Tunnel through the Earth – page 410, problem 43. I did this problem on PIVoT.

4.8 Pendulum. Watch PIVoT.
At the end of a string of length 2 m hangs a bob with a mass of 3 kg. The bob is released from
rest with the string at 30◦ to the vertical [g = 10 m/sec2].

a) How fast is the bob moving at the bottom of the swing?

b) What is its kinetic energy at the instant when the string makes an angle of 10◦ to the vertical?

c) How would your answers under a) and b) change if the mass of the bob were 6 kg?

4.9 Work – page 178, problem 8.

4.10 Pushing a Box – page 178, problem 10.

4.11 Roller Coaster – page 182, problem 52. Watch PIVoT under roller coaster.

4.12 Horizontal spring with friction. Watch PIVoT under friction (Spring on Table with Friction).
A 3.0 kg block rests on a leveled table. The coefficients of friction between the block and the table
are µs = 0.30 and µk = 0.20. The block is attached to a wall by means of a horizontal spring of
spring constant k = 80 N/m. We pull on the block and stretch to spring and then let go with the
block initially at rest. Use g = 10 m/sec2.

a) What is the maximum extension of the spring for which the block will remain stationary when
released?

b) The block is placed in this position and then given a very gentle push towards the wall. At
what position will the block reach its maximum speed?

4.13 Pendulum in action. I did this problem on PIVoT under pendulum.
A pendulum consists of a “massless” string of length l and a bob of mass m. We release the bob
(without speed) when the string is at an angle θ0 with respect to the vertical. A pin is located a
distance L below the top of the string. When the pendulum swings down, the string hits the pin.

a) What is the maximum angle α that the string below the pin makes with the vertical after
hitting the pin?

b) If the bob had been released with an initial tangential velocity v0, what would then be the
maximum angle α. Does the direction of this tangential velocity matter?

4.14 Drop suitcase on conveyor belt.
a) A stationary suitcase is placed on a moving conveyor belt. Is the friction static or kinetic?

b) The belt is moving to the right. Thus, relative to the belt, the suitcase is moving to the left,
thus there is a force on the suitcase to the right. The suitcase accelerates to the right until it
reaches the speed of the belt. Is the work that friction does on the suitcase positive, negative,
or zero?

c) After the suitcase reaches the speed of the belt, what is the horizontal component of the force
acting on the suitcase?

Reminder.
There are 25 recitation sections. If you want to change, for whatever reason, please go to
the physics education office (4-352).
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