8. A hand exerts a constant horizontal force on a block that
is free to slide on a frictionless surface (Fig. 6-30). The
block starts from rest at point A, and by the time it has
traveled a distance d to point B it is traveling with speed vy .
When the block has traveled another distance d to point C,
will its speed be greater than, less than, or equal to 2uy ?
Explain vour reasoning.
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FIGURE 6-30
Question 8.

9. By approximately how much does vour gravitational poten-

tial energy change when vou jump as high as you can?

10, In Fig. 6-31. water balloons
are tossed from the roof of
a building, all with the same ﬁ-k*\
speed but with different
launch angles. Which one has
the highest speed on impact?
[gnore air resistance.
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FIGURE 6-31 |
Question 10,

11. A pendulum is launched from a point that is a height &
above its lowest point in two different ways (Fig. 6-32).
During both launches, the pendulum is given an initial
speed of 3.0m/s. On the first launch, the initial velocity of
the pendulum is directed upward along the trajectory, and
on the second launch it is directed downward along the
trajectory. Which launch will cause it to swing the largest
angle from the equilibrium position? Explain.
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FIGURE 6-32 Question 11.

12. A coil spring of mass m rests upright on a table. If yvou
compress the spring by pressing down with your hand and
then release it, can the spring leave the table? Explain,
using the law of conservation of energy.

13. A bowling ball is hung from the ceiling by a steel wire
(Fig. 6-33). The instructor pulls the ball back and stands
against the wall with the ball against his nose. To avoid
injury the imstructor is supposed to release the ball
without pushing it. Why?

FIGURE 6-33
Question 13,

14. What happens to the gravitational potential energy when
water at the top of a waterfall falls to the pool below?

I5. Describe the energy transformations when a child hops
around on a pogo stick.

16. Describe the energy transformations that take place when
a skier starts skiing down a hill, but after a time is brought
to rest by striking a snowdrift.

17. A child on a sled (total mass m) starts from rest at the top
of a hill of height & and slides down. Does the velocity at
the bottom depend on the angle of the hill if (a) it is icy and
there is no friction, and (b) there is friction {deep snow)?

18. Seasoned hikers prefer to step over a fallen log in their
path rather than stepping on top and jumping down on
the other side. Explain.

19. Two identical arrows, one with twice the speed of the other,
are fired into a bale of hay. Assuming the hay exerts a
constant frictional force on the arrows, the faster arrow will
penetrate how much farther than the slower arrow? Explain.

20. Analyze the motion of a simple swinging pendulum in

terms of energy. (a) ignoring friction, and (b) taking fric-
tion into account. Explain why a grandfather clock has to
be wound up.

. When a “superball™ is dropped, can it rebound to a height

greater than its original height? Explain.

22. Suppose vou lift a suitcase from the floor to a table. The
work vou do on the suitcase depends on which of the
following: (@) whether you lift it straight up or along a
more complicated path, (b) the time it takes. (¢) the
height of the table, and (d) the weight of the suitcase?

23. Repeat Question 22 for the power needed rather than the
work.
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24. Why is it easier to climb a mountain via a zigzag trail than
to climb straight up?

25. Recall from Chapter 4. Example
4-14, that vou can use a pulley and
ropes to decrease the force needed
to raise a heavy load (see Fig. 6-34).
But for every meter the load is
raised, how much rope must be
pulled up? Account for this, using
€nergy concepts.

FIGURE 6-34
Question 25,
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