
UNIT 11 HOMEWORK AFTER SESSION ONE
  
 SmartPhysics: View the Prelecture 9 “Work and Potential Energy II” before the class of 
next session and answer the checkpoint questions. (The online Homework is due the next 
day.)

• Work the following problem
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20 • Water flows over Victoria Falls, which is high, at a
rate of If half the potential energy of this water were
converted into electric energy, how much electric power would be
produced by these falls?

21 • A 2.0-kg box slides down a long, frictionless incline of
angle It starts from rest at time at the top of the incline at
a height of above the ground. (a) What is the potential energy
of the box relative to the ground at (b) Use Newton’s laws to
find the distance the box travels during the interval 
and its speed at (c) Find the potential energy and the ki-
netic energy of the box at (d) Find the kinetic energy and
the speed of the box just as it reaches the ground at the bottom of
the incline.

22 • A constant force is in the direction. (a) Find
the potential-energy function U(x) associated with this force if

(b) Find a function U(x) such that (c) Find
a function U(x) such that 

23 • A spring has a force constant of How far
must the spring be stretched for its potential energy to equal (a)
and (b)

24 • (a) Find the force associated with the potential-energy
function where A is a constant. (b) At what value(s) of x
does the force equal zero?

25 •• The force is associated with the potential-energy
function where C is a positive constant. (a) Find the
force as a function of x. (b) Is this force directed toward the ori-
gin or away from it in the region Repeat the question for
the region (c) Does the potential energy U increase or de-
crease as x increases in the region (d) Answer Parts (b)
and (c) where C is a negative constant.

26 •• The force is associated with the potential-energy
function U(y). On the potential-energy curve for U versus y,
shown in Figure 7-37, the segments AB and CD are straight
lines. Plot versus y. Include numerical values, with units,
on both axes. These values can be obtained from the U versus
y plot.

Fy

Fy

SSM

x ! 0?
x " 0?

x ! 0?
Fx

U # C>x, Fx

U # Ax4,
Fx

100 J?
50 J,

1.0 $ 104 N>m.

U(6.0 m) # 14 J.
U(4.0 m) # 0.U(x0) # 0.

%xFx # 6.0 N

t # 1.0 s.
t # 1.0 s.

0.0 s " t " 1.0 s
t # 0?

20 m
t # 030°.

1.4 $ 106 kg>s.
128 m

function. (b) Assuming no other forces act on the object, at what po-
sitions is this object in equilibrium? (c) Which of these equilibrium
positions are stable and which are unstable?

29 •• The potential energy of an object constrained to the x
axis is given by where U is in joules and x is in
meters. (a) Determine the force associated with this potential-
energy function. (b) Assuming no other forces act on the object,
at what positions is this object in equilibrium? (c) Which of these
equilibrium positions are stable and which are unstable?

30 •• The net force acting on an object constrained to the x
axis is given by (The force is in newtons and x
in meters.) Locate the positions of unstable and stable equilib-
rium. Show that each position is stable or unstable by calculat-
ing the force one millimeter on either side of the locations. 

31 •• The potential energy of a 4.0-kg object constrained to
the x axis is given by for and for

where U is in joules and x is in meters, and the only
force acting on this object is the force associated with this poten-
tial-energy function. (a) At what positions is this object in equi-
librium? (b) Sketch a plot of U versus x. (c) Discuss the stability of
the equilibrium for the values of x found in Part (a). (d) If the total
mechanical energy of the particle is what is its speed at

32 •• A force is given by where 
(a) For positive values of x, does the potential energy associated
with this force increase or decrease with increasing x? (You can de-
termine the answer to this question by imagining what happens to
a particle that is placed at rest at some point x and is then released.)
(b) Find the potential-energy function U associated with this force
such that U approaches zero as x approaches infinity. (c) Sketch U
versus x.

33 •• MULTISTEP A straight rod of negligible mass is mounted
on a frictionless pivot, as shown in Figure 7-38. Blocks having
masses and are attached to the rod at distances and 
(a) Write an expression for the gravitational potential energy of the
blocks–Earth system as a function of the angle made by the rod
and the horizontal. (b) For what angle is this potential energy a
minimum? Is the statement “systems tend to move toward a con-
figuration of minimum potential energy” consistent with your re-
sult? (c) Show that if the potential energy is the same
for all values of (When this holds, the system will balance at any
angle This result is known as Archimedes’ law of the lever.) SSMu.
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27 •• The force acting on an object is given by At
the force is known to point in the direction and have

a magnitude of 25 N. Determine the potential energy associated
with this force as a function of x, assuming we assign a reference
value of at for the potential energy.

28 •• The potential energy of an object constrained to the x axis
is given by where U is in joules and x is in meters.
(a) Determine the force associated with this potential-energyFx
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• Work Supplemental Problem SP11-1 listed below

SP11-1) [20 pts] Frames of Reference: Different observers can choose to use different co-ordinate 
systems.  Some observers might be moving relative to others.  Some simply choose a different origin.  
Let's simulate the case of the devilish college president dropping a balloon on a hapless student as 
in Activity 11-3.  You can use the movie of the ball toss for this analysis.  Simply pretend that (1) 
the falling ball is a water balloon of mass .454 kg, and (2) the president's floor is at the highest point 
the tossed ball reaches.  You should do the following:
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(1) Use Logger Pro to examine the movie.
(2) Calibrate assuming the meter stick is 2 m long.
(3) Set the origin at the president's floor level i.e.  at the top of the toss.  Take data for 
position vs. time and save it.
(4) Reset the origin at the student's floor level (i.e. the lab floor level) and recalculate the 
data with the new origin.  
(5) Set up spreadsheets to calculate the total energy of the balloon (potential and kinetic 
in each case).  Be sure to use the leap-frog method for determining the velocities.  See 
Figure 11-1.

 (You don’t need to submit your files on line for this problem.)

(a)  What is the  total mechanical energy that the president observes?  Does the president see a con-
stant total energy? (b)  What is the  total mechanical energy that the student observes?  Does the 
student see a constant total energy? (d) Do they agree on the value of the total mechanical energy? 
(e) Do they agree that energy is conserved? Explain.

UNIT 11 HOMEWORK AFTER SESSION TWO  

• Work the next problem
• 46.   Frisbee A 75 g Frisbee is thrown from a point 1.1 m above the ground with a 

speed of 12 m/s. When it has reached a height of 2.1 m, its speed is 10.5 m/s.What 
was the reduction in the mechanical energy of the Frisbee-Earth system because of 
air drag?

• Work Supplemental Problem SP11-2 listed below

SP11-2)   A 5.0-kg block travels on a rough, horizontal surface and collides with a spring.  The speed 
of the block just before  the collision is 3.3 m/s.  As the block rebounds to the left with the spring un-
compressed, its speed as it leaves the spring is 2.0 m/s.  If the coefficient of kinetic friction between 
the block and surface is 0.5, determine (a) the work done by friction while the block is in contact with 
the spring and (b) the maximum distance the spring is compressed.

• Complete Unit 11 entries in the Activity Guide 


