Final Exam PS150
April 25,2009

Show your work !!

10 points

1. The velocity of an object moving in one dimension (the x-
direction) is described be the velocity profile in the figure to
the right.

a.  What is the final displacement after 9.00 sec?

Xr= meters

b.  What is the maximum displacement during the motion
from 0.00 to 9.00 sec?

c.  What is the acceleration at t = 7.00 sec?

10 points

2. A 3.00-kg object hangs motionless while suspended by
three massless cords as show in the figure to the right.

a. Calculate the tension T;.

b. Calculate the tension T»,.

Name
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A
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Xmax = meters
a= m/s’
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T2: N



10 points

3. Two masses are connected by a
massless string that passes over a
frictionless (massless) pulley. If the
coefficient of kinetic friction on the
incline is 0.300,

) ) m, = 1.00 kg
a. Find the acceleration of the two

masses.

b.  Find the tension 7 in the massless string.

T= N
10 points
4. Three titanium spheres form a straight line along the x axis. The first sphere is traveling with a
velocity v, while the 2™ and 3™ spheres are initially at rest. After all the collisions have occurred,
find the final velocities of the spheres. Assume all the collisions are elastic and along the x-
direction.

2m m

Viy= Vo
ng = Vo
V3f = Vo

b. Find the total kinetic energy of the spheres after all the collisions have occurred?

— 2
KE total — mv,



10 points
5. An external force is applied to a 2.00-kg mass according F(N)
the force diagram at the right. If the mass is originally at
rest at 7= 0.00 sec, what is its velocity after 5.00 seconds?

200 +

2 4 5 t (sec)

10 points

6. A homogenous sphere of mass M is released from rest (point 4) at a height # =2.00 m above the
ground as shown in the figure below. The mass of the sphere is 2.00 kg and its radius is 10.0 cm.
Assuming that it’s moment of inertia is 2 MR, find its velocity at point B. Assume that the sphere

rolls without slipping.

P

vg = m/s

20 points

7. Two masses are connected by a massless string passing over a pulley of mass M
and radius R as shown in the figure to the right. The string moves over the
pulley without slipping causing the pulley to turn. Assume the axle of the pulley
is frictionless (and motionless). The masses are released and free to move.
Assume I“** = 1, MR*> with a mass M = 2.00 kg, and a radius R = 0.200 m.

cm

a.  Find the acceleration of the two-mass system. Ti=?

my

8kg 7 kg



b. Find the tension T;.

c. Find the tension T,.

ng N

d. Find F, the force required to keep the pulley from accelerating upward or downward.

20 points

8.  The flywheel on your car is initially moving with angular velocity of 4,000 rpms. You decide to
change to the next gear and the clutch plate (as well as other sources of friction) slow the flywheel
down to a final angular velocity of 2,000 rpms (rev/min). This is accomplished in 2.00 seconds.

a.  Find the angular deceleration. Assume that the deceleration is constant.

o= rad/s’

b. If we assume the flywheel is a flat disk of 25.0-kg mass and 20.0-cm radius, what is the average
torque applied to the flywheel while it is decelerating? 1 = 1, MR*

T= N-m

¢.  How much work is required to reduce the speed of the disk from 4,000 rpms to 2,000 rpms?

Work = J

d. What is the average power dissipated from the flywheel as it slows down from 4,000 rpms to
2,000 rpms?

Power,y, = watts

5 points (extra credit)
e.  What is the change in angular momentum of the disk when it decelerates from 4,000 rpms to
2,000 rpms?

AL

kg'm*/s



