
Physics 3210, Spring 2019 Homework #5

Due in class Thursday February 21st

1. Using the general solution for the position of a mass on the end of a spring:

x(t) = A cos (ωt+ φ)

verify that the total mechanical energy (kinetic plus potential) is a constant of the motion.

2. A roller coaster car starts at rest and coasts down a frictionless track. It encounters a vertical
loop of radius R. How much higher than the top of the loop must the car start if it is to
remain in contact with the track at all times?

3. A 12.0 kg block is released from rest at point A in the figure. The track is frictionless except
for the portion between points B and C, which has a length of 6.00 m. The block travels
down the track, hits a spring of force constant 2,400 N/m, and compresses the spring 0.250 m
from its equilibrium position before coming to rest momentarily. Determine the coefficient
of kinetic friction between the block and the rough surface between points B and C.

4. A bullet with mass m = 0.004 kg is fired into a ballistic pendulum with length L = 0.75 m
and mass M = 3.0 kg as shown in the figure on the left below. The pendulum’s maximum
horizontal displacement d = 0.40 m. What is the initial speed v of the bullet?

5. A pool ball with initial speed v is aimed right between two other pool balls, as shown in
the figure. If the two right balls leave the elastic collision with equal speeds, find the final
velocities (magnitude and direction) of all three balls.


