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venient point. If moments are taken without the inertia force as part of
the free body, the center of moments must be on the line of action of the
resultant; such a point for a body in translation is the cg.

Problems

NOTE.

Always show complete free bodies in cach solution.

HORIZONTAL OR VERTICAL MOTION OF
PARTICLES, a CONSTANT

1101. The weight of the reciprocating
parts of the steam engine of § 213 is 322 Ib.
For the conditions of this example, the
acceleration of the piston was found to be
a. = 63 fps? (p. 297). What is the result-
ant force on the reciprocating parts at this
instant?

1102. A body slides down a 60° incline
forwhichf = 1/4. (a) If it starts from rest,
how long does it take to slide 60 ft.? (b)
What should be the inclination of the plane if
the body slides down with constant speed?

Ans. (a) 2.24 sec.; (b) 14.03°.

1103. A 644-1b. loaded sled is towed
behind a truck by a rope that is inclined
upward from the sled at a 20° angle with the
horizontal. If f = 1/5 for the sled and if
the tension in the rope is 200 ib., find (a)
the acceleration and (b) the time required
for the speed to change from 12 fps to 40 fps.

1104. A 3000-Ib. automobile is to be
brought to rest with a constant from 60 mph
in a distance of 160 ft. What is the total
frictional force between the tires and the
ground? Ans. 2250 1b.

1105. A book is thrown across the room
and found to slide 17 ft. as it comes to rest.
If the kinetic coefficient of friction is 0.2,
compute the horizontal speed with which
the book is thrown.

1106. A serious student wishes to perform
an experiment in determining the speed of
a book. Using a blackboard eraser, he
coats one side of the book with chalk dust,
80 that the book will mark a trail as it
slides. Then he places the book on a long
table whose inclination is varied until the
book will slide down at a uniform speed.
This angle of inclination is observed to be
26.6° with the horizontal. Now with the
table top horizontal, he throws the book
onto the table, and measures a 7.5 ft. trail
left by the book as it slid to rest. Caleulate
the horizontal speed with which the book
struck the table. Ans. 15.5 fps.
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Fig. 518. Problems 1107, 1108.

1107. Two bodies 4 and B, connected
by a rod C, Fig. 518, have an initial speed
of 30 fps. A force of P = 150 Ib. acts at
6 =0° Let Wa=3221b., Ws =644 1b.,
fa =004, and fs = 0.15. Determine the
force in the rod C and the velocity of the
bodies after 15 sec.

1108. Two bodies A and B, connected
by a rod C, Fig. 518, have an initial speed
of 6 fps and move 300 ft. in 30 sec. Let
Wa =966 lb, Wg = 1288 Ib., f4 = 0.04,
fs =0.15, and 9 = 15°. For constant ac-
celeration, determine the force P and the
final velocity. "Ans. 270 1b., 14 fps.

1109. A hydrogen-filled balloon of weight
W is falling vertically downward with a
constant acceleration a. What amount of
ballast Q must be thrown out in order to
give the balloon an equal upward accelera-
tion a? Neglect air resistance.
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322 1b,
Fig. 519. Problem 1110.
1110. A pile-driver hammer, Fig. 519,

weighing 322 1b., is to be raised 30 ft. with
a constant acceleration in 2.5 sec. The




