Chapter 8 Homework Problems

.| A block of mass 0.250 kg is placed on top of a light, vertical

spring of force constant 5 000 N/m and pushed downward
so that the spring is compressed by 0.100 m. After the block
is released from rest, it travels upward and then leaves the
spring. To what maximum height above the point of release
does it rise?

Review. A bead slides without friction around a loop-the-

6.

loop (Fig. P8.5). The bead is released from rest at a height
h = 3.50R. (a) What is its speed at
point @2 (b) How large is the normal
force on the bead at point @ if its
mass is 5.00 g?
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Figure P8.5

A block of mass m = 5.00 kg is
released from point ® and slides on
the frictionless track shown in Figure
P8.6. Determine (a) the block’s speed at points ® and ©
and (b) the net work done by the gravitational force on the
block as it moves from point ® to point ©.
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Two objects are connected

-
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by a light string passing over
a light, frictionless pulley as
shown in Figure P8.7. The
object of mass m; = 5.00 kg
is released from rest at a
height 2 = 4.00 m above the
table. Using the isolated sys-
tem model, (a) determine !
the speed of the object of : h

mass my, = 3.00 kg just as the | l
5.00-kg object hits the table [ iy
and (b) find the maximum
height above the table to
which the 3.00-kg object
rises.

Figure P8.7

Problems 7 and 8.

IEJ A sled of mass m is given a kick on a frozen pond. The
kick imparts to the sled an initial speed of v. The coef-
ficient of kinetic friction between sled and ice is u,. Use
energy considerations to find the distance the sled moves
before it stops.

A block of mass m = 2.00 kg is

attached to a spring of force k rifﬁ
constant £ = 500 N/m as shown M ““““““ ‘M‘M‘;

in Figure P8.15. The block

is pulled to a position x; = ‘

5.00 cm to the right of equilib- =0 x=x
rium and released from rest. Figure P8.15

Find the speed the block has as
it passes through equilibrium
if (a) the horizontal surface is frictionless and (b) the coef-
ficient of friction between block and surface is u, = 0.350.



22| The coefficient of friction “L11 | 7))
between the block of mass m; = \‘
3.00 kg and the surface in Fig-
ure P8.22 is p, = 0.400. The |
system starts from rest. What is y
the speed of the ball of mass m,
= 5.00 kg when it has fallen a
distance & = 1.50 m?

Figure P8.22

28. A certain rain cloud at an altitude of 1.75 km contains
3.20 X 107 kg of water vapor. How long would it take a
2.70-kW pump to raise the same amount of water from the
Earth’s surface to the cloud’s position?

34. An electric scooter has a battery capable of supplying
120 Wh of energy. If friction forces and other losses account
for 60.0% of the energy usage, what altitude change can a
rider achieve when driving in hilly terrain if the rider and
scooter have a combined weight of 890 N?

43. [EJ Review. A boy starts at rest and slides down a friction-
less slide as in Figure P8.43. The bottom of the track is a
height h above the ground. The boy then leaves the track
horizontally, striking the ground at a distance d as shown.
Using energy methods, determine the initial height H of
the boy above the ground in terms of # and d.

Y1 A 4.00-kg particle moves along the x axis. Its position

varies with time according to x = { + 2.0£3, where x is in
meters and [ is in seconds. Find (a) the kinetic energy of
the particle at any time ¢, (b) the acceleration of the parti-
cle and the force acting on it at time £, (c) the power being
delivered to the particle at time ¢, and (d) the work done
on the particle in the interval t = 0 to t = 2.00 s.

IEJ A ball whirls around in a vertical circle at the end of a

string. The other end of the string is fixed at the center of
the circle. Assuming the total energy of the ball-Earth sys-
tem remains constant, show that the tension in the string
at the bottom is greater than the tension at the top by six
times the ball’s weight.

72. [F3 A roller-coaster car shown in Figure P8.72 is released
from rest from a height 2 and then moves freely with neg-
ligible friction. The roller-coaster track includes a circular
loop of radius R in a vertical plane. (a) First suppose the
car barely makes it around the loop; at the top of the loop,
the riders are upside down and feel weightless. Find the
required height % of the release point above the bottom of
the loop in terms of R. (b) Now assume the release point
is at or above the minimum required height. Show that the
normal force on the car at the bottom of the loop exceeds
the normal force at the top of the loop by six times the
car’s weight. The normal force on each rider follows the
same rule. Such a large normal force is dangerous and very
uncomfortable for the riders. Roller coasters are therefore
not built with circular loops in vertical planes. Figure P6.19
(page 159) shows an actual design.




