
UNIT  14  HOME WORK AFTER SESSION ONE

➡SmartPhysics: View the Prelecture 22 “Simple and Physical Pendula” before the class of 
next session and answer the checkpoint questions. (The online Homework is due the next 
day.)

• Finish the activities in Session 1.

UNIT  14  HOME WORK AFTER SESSION TWO

➡SmartPhysics: View the Prelecture 23 “Harmonic Waves and the Wave Equation” before 
the class of next session and answer the checkpoint questions. (The online Homework is 
due the next day.)

WORK THE FOLLOWING PROBLEM FROM TIPLER: 
This is similar to your Midterm 2 problem but more general: the masses of the clock and 
weights are different.

You have designed a novelty desk clock, as shown in the figure. You are worried that it 
is not ready for market be- cause the clock itself might be in an unstable equilibrium 
configuration. You decide to apply your knowledge of potential energies and equilib-
rium conditions and analyze the situation. The clock (mass m) is supported by two light 
cables running over the two frictionless pulleys of negligible diameter, which are at-
tached to counterweights that each have mass M.

Problems | 239

34 •• An Atwood’s machine (Figure 7-39)
consists of masses and and a pulley of
negligible mass and friction. Starting from
rest, the speed of the two masses is at
the end of At that time, the kinetic
energy of the system is and each mass
has moved a distance of Determine the
values of and 

35 ••• ENGINEERING APPLICATION,
MULTISTEP You have designed a novelty
desk clock, as shown in Figure 7-40. You are
worried that it is not ready for market be-
cause the clock itself might be in an unstable
equilibrium configuration. You decide to
apply your knowledge of potential energies
and equilibrium conditions and analyze the
situation. The clock (mass m) is supported
by two light cables running over the two frictionless pulleys of neg-
ligible diameter, which are attached to counterweights that each
have mass M. (a) Find the potential energy of the system as a func-
tion of the distance y. (b) Find the value of y for which the potential
energy of the system is a minimum. (c) If the potential energy is a
minimum, then the system is in equilibrium. Apply Newton’s sec-
ond law to the clock and show that it is in equilibrium (the forces
on it sum to zero) for the value of y obtained for Part (b). (d) Finally,
determine whether you are going to be able to market this gadget:
is this a point of stable or unstable equilibrium?

m2 .m1

6.0 m.
80 J

3.0 s.
4.0 m>sm2 ,m1

m1

m2

F I G U R E  7 - 3 9

Problem 34

THE CONSERVATION 
OF MECHANICAL ENERGY

36 • A block of mass m on a horizontal frictionless tabletop is
pushed against a horizontal spring, compressing it a distance x, and
the block is then released. The spring propels the block along the
tabletop, giving a speed v. The same spring is then used to propel a
second block of mass 4m, giving it a speed 3v. What distance was
the spring compressed in the second case? Express your answer in
terms of x.

37 • A simple pendulum of length L with a bob of mass m is
pulled aside until the bob is at a height L/4 above its equilibrium
position. The bob is then released. Find the speed of the bob as it
passes through the equilibrium position. Neglect any effects due to
air resistance.

38 • A 3.0-kg block slides along a frictionless horizontal sur-
face with a speed of (Figure 7-41). After sliding a distance
of 2.0 m, the block makes a smooth transition to a frictionless ramp
inclined at an angle of to the horizontal. What distance along
the ramp does the block slide before coming momentarily to rest?
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k = 400 N/m

x

5.00 m
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40 • ENGINEERING APPLICATION, CONTEXT-RICH You are de-
signing a game for small children and want to see if the ball’s
maximum speed is sufficient to require the use of goggles. In your
game, a 15.0-g ball is to be shot from a spring gun whose spring has
a force constant of The spring will be compressed 
when in use. How fast will the ball be moving as it leaves the gun
and how high will the ball go if the gun is aimed vertically upward?
What would be your recommendation on the use of goggles?

41 • A 16-kg child on a 6.0-m-long playground swing moves
with a speed of when the swing seat passes through its
lowest point. What is the angle that the swing makes with the
vertical when the swing is at its highest point? Assume that the
effects due to air resistance are negligible, and assume that the child
is not pumping the swing. SSM

3.4 m>s
5.00 cm600 N/m.

39 • The 3.00-kg object in Figure 7-42 is released from rest at a
height of on a curved frictionless ramp. At the foot of the
ramp is a spring of force constant The object slides down
the ramp and into the spring, compressing it a distance x before
coming momentarily to rest. (a) Find x. (b) Describe the motion of
the object (if any) after the block momentarily comes to rest?

400 N>m.
5.00 m

42 •• The system shown in Figure 7-43
is initially at rest when the lower string is
cut. Find the speed of the objects when
they are momentarily at the same height.
The frictionless pulley has negligible mass.

1 m
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Problem 42

 
(a) Find the potential energy of the system as a function of the distance y. (b) Find the 
value of y for which the potential energy of the system is a minimum. (c) If the potential 
energy is a minimum, then the system is in equilibrium. Apply Newton’s second law to 
the clock and show that it is in equilibrium (the forces on it sum to zero) for the value of 
y obtained for Part (b). (d) Finally, verify that this a point of stable equilibrium (e) Find 
the frequency of oscillation about the equilibrium for small amplitude oscillations. 
(Hint, the second derivative of the potential gives the equivalent “spring constant”.

UNIT  14 HOME WORK AFTER SESSION THREE

➡SmartPhysics: You’re Done for this Semester!



• Before the final examination:  Study for the final examination
 
About the Final: The final examination will cover Units 1-14 with special attention to Units 12 to 
14.  You should remember and be able to apply fundamental equations from which others can be 
derived.  

Immediately after the final examination:

• Hand in the Unit 14 Activity Guide Entries


