Problems 239

If nonconservative forces (such as friction) act on objects inside a system, then
mechanical energy is not conserved. In these situations, the difference between the
total final mechanical energy and the total initial mechanical energy of the system
equals the energy transferred to or from the system by the nonconservative forces.

QUESTIONS

1. Many mountain roads are constructed so that they spiral
around a mountain rather than go straight up the slope.
Discuss this design from the viewpoint of energy and
power.

2. A ball is thrown straight up into the air. At what position
is its kinetic energy a maximumr? At what position is the
gravitational potential energy a maximumr

A bowling ball is suspended from the ceiling of a lecture
hall by a strong cord. The bowling ball is drawn away from
its equilibrium position and released from rest at the tip

Figure 08.3

PROBLEMS

of the student’s nose as in Figure Q8.3. If the student re-
mains stationary, explain why she will not be struck by the
ball on its return swing. Would the student be safe if she
pushed the ball as she released it?

One person drops a ball from the top of a building, while
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another person at the bottom observes its motion. Will
these two people agree on the value of the potential en-
ergy of the ball-Earth system? on its change in potential
energy? on the kinetic energy of the ball?

When a person runs in a track event at constant velocity,
is any work doner (Note: Although the runner moves with
constant velocity, the legs and arms accelerate.) How does
air resistance enter into the picture? Does the center of
mass of the runner move horizontally?

. Our body muscles exert forces when we lift, push, run,

jump, and so forth. Are these forces conservative?

If three conservative forces and one nonconservative
force act on a system, how many potential energy terms
appear in the equation that describes this system?

. Consider a ball fixed to one end of a rigid rod whose

other end pivots on a horizontal axis so that the rod can
rotate in a vertical plane. What are the positions of stable
and unstable equilibrium?

. Is it physically possible to have a situation where

12.

13.

E-U<0?

What would the curve of Uversus x look like if a particle
were in a region of neutral equilibrium?

Explain the energy transformations that occur during
(a) the pole vault, (b) the shot put, (c) the high jump.
What is the source of energy in each case?

Discuss some of the energy transformations that occur
during the operation of an automobile.

If only one external force acts on a particle, does it
necessarily change the particle’s (a) kinetic energy?
(b) velocity?

1, 2, 3 = straightforward, intermediate, challenging [ ] = full solution available in the Student Solutions Manual and Study Guide
WEB = solution posted at http: / /www.saunderscollege.com/physics/ E = Computer useful in solving problem "F-’- = Interactive Physics

[ ] = paired numerical/symbolic problems

Section 8.1 Potential Energy
Section 8.2 Conservative and Nonconservative Forces

1. A1 000-kg roller coaster is initially at the top of a rise, at
point A, It then moves 135 ft, at an angle of 40.0° below
the horizontal, to a lower point B. (a) Choose point B to

be the zero level for gravitational potential energy. Find
the potential energy of the roller coaster—Earth system
at points A and Band the change in its potential energy
as the coaster moves. (b) Repeat part (a), setting the
zero reference level at point A.



