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A block of mass m = F
2.50 kg is pushed a dis- h\
tance d = 2.20 m along
a frictionless, horizontal
table by a constant applied [ ‘
force of magnitude F = d—>
16.0 N directed at an angle
6 = 25.0° below the hori-
zontal as shown in Figure P7.5. Determine the work
done on the block by (a) the applied force, (b) the
normal force exerted by the table, (c) the gravitational
force, and (d) the net force on the block.
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Figure P7.5
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14. The force acting on a particle varies as shown in Figure 4 /\

] P7.14. Find the work done by the force on the particle 2}/ \

[ as it moves (a) from x = 0 to x = 8.00 m, (b) from x = LN ()

8.00 m to x = 10.0 m, and (c) from x = 0 to x = 10.0 m. —2f NS
Figure P7.14
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[15.]A particle is subject to a force F, that varies with posi- M)
[ tion as shown in Figure P7.15. Find the work done by T \
the force on the particle as it moves (a) from x = 0 to 2 / \
x — 5.00 m, (b) from x = 5.00 m to x = 10.0 m, and 1/
(c) from x = 10.0 m to x = 15.0 m. (d) What is the total o S+ ¢ s 1019 126" ™
\ivggk d;:ane by the force over the distance x = 0 to x = Figure P7.15 Problems 15 and 34.
.0 m:
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25. A small particle of mass 7
m is pulled to the top -
of a frictionless half- @

cylinder (of radius R) by R
a light cord that passes
over the top of the cyl- 0

inder as illustrated in

Figure P7.25. (a) Assum- Figure P7.25

ing the particle moves at

a constant speed, show that F' = 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= f F +d7¥, find
the work done in moving the particle at constant qpeed
from the bottom to the top of the half-cylinder.
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33. A 0.600-kg particle has a speed of 2.00 m/s at point ®

[ and kinetic energy of 7.50 J at point ®. What is (a) its
kinetic energy at ®, (b) its speed at ®, and (c) the net
work done on the particle by external forces as it moves
from @ to ®?
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39. Review. A 5.75-kg object passes through the origin
at time ¢ = 0 such that its x component of velocity is
5.00 m/s and its y component of velocity 1s —3.00 m/s.
(a) What is the kinetic energy of the object at this time?
(b) At a later time ¢ = 2.00 s, the particle 1s located at
x = 8.50 m and y = 5.00 m. What constant force acted
on the object during this time interval? (c) What is the
speed of the particle at 1 = 2.00 s7
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41. A 0.20-kg stone is held 1.3 m above the top edge of a
water well and then dropped into it. The well has a
depth of 5.0 m. Relative to the configuration with the
stone at the top edge of the well, what 1s the gravita-
tional potential energy of the stone-Earth system
(a) before the stone is released and (b) when it reaches
the bottom of the well? (¢) What is the change in gravi-
tational potential energy of the system from release to
reaching the bottom of the well?
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42. 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 position 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.
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59. A 6 000-kg freight car rolls along rails with negligible
friction. The car is brought to rest by a combination of
two coiled springs as illustrated in Figure P7.59. Both
springs are described by Hooke’s law and have spring
constants &, = 1 600 N/m and &k, = 3 400 N/m. After
the first spring compresses a distance of 30.0 c¢m, the

2000

Zasool
second spring acts with the first to increase the force as . !
., . . . & 1
additional compression occurs as shown in the graph. 2 a0 |
- ¥ = T 1
The car comes to rest 50.0 cm after first contacting the 1 !
. . s e e 0 10 20 30 40 50 60
two-spring system. Find the car’s initial speed. Distance (cm)
Figure P7.59
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An inclined plane of
angle § = 20.0° has a

spring of force constant
k = H00 N/m fastened
securely at the bottom
so that the spring is par-
allel to the surface as
shown in Figure P7.63.
A block of mass m =
2.50 kg is placed on the
plane at a distance d = 0.300 m from the spring. From
this position, the block is projected downward toward
the spring with speed v = 0.750 m/s. By what distance
is the spring compressed when the block momentarily
comes to rest?

Figure P7.63
Problems 63 and 64.

10
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64. An inclined plane of angle 6 has a spring of force
constant 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?

11
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