Chapter 7 Homework Problems

m Spiderman, whose mass is 80.0 kg, is dangling on the
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free end of a 12.0-m-long rope, the other end of which is
fixed to a tree limb above. By repeatedly bending at the
waist, he is able to get the rope in motion, eventually get-
ting it to swing enough that he can reach a ledge when the
rope makes a 60.0° angle with the vertical. How much work
was done by the gravitational force on Spiderman in this
maneuver?

The force acting on a particle varies as shown in Figure
P7.14. Find the work done by the force on the particle as it
moves (a) from x = 0 to x = 8.00 m, (b) from x = 8.00 m to
x = 10.0 m, and (c) from x = 0 to x = 10.0 m.
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Hooke’s law describes a certain light spring of unstretched
length 35.0 cm. When one end is attached to the top of
a doorframe and a 7.50-kg object is hung from the other
end, the length of the spring is 41.5 cm. (a) Find its spring
constant. (b) The load and the spring are taken down.
Two people pull in opposite directions on the ends of the
spring, each with a force of 190 N. Find the length of the
spring in this situation.

20. A light spring with spring constant 1 200 N/m is hung from
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an elevated support. From its lower end hangs a second
light spring, which has spring constant 1 800 N/m. An
object of mass 1.50 kg is hung at rest from the lower end of
the second spring. (a) Find the total extension distance of
the pair of springs. (b) Find the effective spring constant
of the pair of springs as a system. We describe these springs
as in series.

A force F = (4xi + S)J), where F is in newtons and xand y
are in meters, acts on an object as the object moves in the
x direction from the origin to x = 5.00 m. Find the work
W= f F - d¥ done by the force on the object.

EJ A small particle of
mass m is pulled to the
top of a frictionless half-
cylinder (of radius R) by a
light cord that passes over
the top of the cylinder 6
as illustrated in Figure
P7.29. (a) Assuming the
particle moves at a con-
stant speed, show that I = mg cos 6. Note: If the particle
moves at constant speed, the component of its acceleration
tangent to the cylinder must be zero at all times. (b) By
directly integrating W= fF d¥, find the work done in
moving the particle at

constant speed from the

bottom to the top of the

half-cylinder.
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Figure P7.29



33. A 3.00-kg object has a velocity (6.00i — l.OOj) m/s.
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(a) What is its kinetic energy at this moment? (b) What is
the net work done on the object if its velocity changes to
(8.00i + 4.00j) m/s. (Note: From the definition of the dot
product, v* = V- V.)

Review. A 7.80-g bullet moving at 575 m/s strikes the hand
of a superhero, causing the hand to move 5.50 cm in the
direction of the bullet’s velocity before stopping. (a) Use
work and energy considerations to find the average force
that stops the bullet. (b) Assuming the force is constant,
determine how much time elapses between the moment the
bullet strikes the hand and the moment it stops moving.

A 400-N child is in a swing that is attached to a pair of
ropes 2.00 m long. Find the gravitational potential energy
of the child-Earth system relative to the child’s lowest posi-
tion when (a) the ropes are horizontal, (b) the ropes make
a 30.0° angle with the vertical, and (c) the child is at the
bottom of the circular arc.

50. A single conservative force acting on a particle within a

system vari_gs as F = (—Ax + BxQ)i, where A and B are
constants, F is in newtons, and x is in meters. (a) Calcu-
late the potential energy function U(x) associated with this
force for the system, taking U = 0 at x = 0. Find (b) the
change in potential energy and (c) the change in kinetic
energy of the system as the particle moves from x = 2.00 m
to x = 3.00 m.
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For the

potential U(])
energy curve shown J®
in  Figure P7.52, ®
(a) determinewhether
the force F, is positive, 2r ®
negative, or zero at 0 | | |  x (m)
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the five points indi-
cated. (b) Indicate _9}
points of stable, unsta-
ble, and neutral equi-
librium. (c) Sketch
the curve for F, versus
xfrom x=0to x=9.5m.

Figure P7.52

Review. A baseball outfielder throws a 0.150-kg baseball
at a speed of 40.0 m/s and an initial angle of 30.0° to the
horizontal. What is the kinetic energy of the baseball at the
highest point of its trajectory?

IEJ An inclined plane of angle # has a spring of force con-
stant k fastened securely at the bottom so that the spring is
parallel to the surface. A block of mass m is placed on the
plane at a distance d from the spring. From this position,
the block is projected downward toward the spring with
speed v as shown in Figure P7.63. By what distance is the
spring compressed when the block momentarily comes to
rest?




