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The uniform 100-kg log is supported by the two
cables and used as a battering ram. If the log is
released from rest in the pesition shown, caley.
late the initial tension induced in each cable im-
mediately after release and the corresponding
angular acceleration « of the cables,

Ans. Ty = 212N, Tg = 63TN

a = 2.45 rad/e?
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End A of the uniform 5-kg bar is pinned freely to
the collar, which has an acceleration 2 = 4 m/s?
atong the fixed horizontal shaft, If the bar has a
clockwise anguler velocity & = 2 rad/s as it
swings past the vertical, determine the compo-
nents of the force on the bar at A for this instant.

Ans. A, = 5N, A, = 571N

The uniform slender rod is at rest on & emooth
horizonta! surface when struck at point A by a
bullet travelling normal to the rod. Calculate the
distance x from the end of the har to point C, the
instantaneous center of zero velocity, about
which the rod begins to rotate during the impact,

Ans. x = 100 mm
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“The robatic device cansists of the stationary ped-

eatal OA, arm AB pivoted at A, and arm BC piv-
oted at B. The rotation axes are normal to the
plane of the figure. Estimate (a) the moment M,
applied to arm AB required to rotate it about
joint A at 4 rad/sec? counterclockwise from the
position shown with joint B locked and {4} the
moment My applied to arm BC required to rotate
it about joint B at the same rate with joint 4
locked. The mass of arm AB is 26 kg and that of
BC is 4 kg, with the stationary portion of joint A
excluded entirely and the mass of joint B divided
equaily between the two arms. Assume that the
centers of mass G, and G; are in the geometric
centers of the arms and model the arms as slen-
der rods.

Ans. (@) My = W83 N-m
by Mp = 551 N-m

The uniform 15-kg semicircular disk is supported
in the equilibrium position shown by the two ca-
bles which are wrapped around its attached hubs
and lead to the identical springs. Each spring has
a stiffness ¥ = 2.6 kEN/m. If the disk is rotated
90° so that its mass center is in the lowest pos-
gible position and then released from rest, cal-
culate the angular velocity w of the disk as it
passes the equilibrium position. Neglect the masa
aof the hubs and shaft.

Ans. w =7.11rad/a




®

The right-angle plate is formed from a flat plate
having a mass p per unit area and is welded to
the horizontal shaft mounted in the bearing at 0.
If the shaft is free to rotate, determine the injtial
angular acceleration « of the plate when it is re-
leased from rest with the upper surface in the
horizontal plane. Also determine the y- and
2-components of the resultant force on the ghaft
at O,

_% ., _ 9 -3
Ans. o = 08" 0, =% pbeg, O, = 20 pbeg

@ A frozen-juice can rests on the horizontal rack of

a freezer door as shown. With what maxinyum

angular velocity {3 can the door be “slammed"
shut against its seal and not dislodge the can?
Assume that the can rolls without slipping on the
corner of the rack, and neglect the dimension d
compared with the 500-mm distance.

Ans. £ = 1.135 rad/s

A reel of flexible power cable is mounted on the
dolly, which is fixed in position. There are 80 m
of cable having a mass of 0.65 kg per meter of
length wound on the res] at a radius of 375 mm.
The empty spool has a mass of 2B kg and has a
radius of gyration about iis axiz of 300 mm. A

_tension T of 90 N is required to overcome frie-

tional resistance to turning. Calculate the angu-
lar acceleration o of the reel if a tension of 180 N
is applied to the free end of the cable.

Ans. o = 4.22 rad/s”

The solid cylindrical rotor B has & mass of 43 kg
and is mounted cn its central axis C-C. The frame
A rotates about the fixed vertical axis (-0 under
the applied torque M = 30 N-m. The rotor may
be unlocked from the frame by withdrawing the
locking pin P. Calculate the angular acceleration
a of the frame A if the locking pin is {(g) in place
and (& withdrawn. Negleet all friction. and the
maas of the frame,

Ans. () @ = 8.48 rad/s?
) & = 11.18 rad/g?




The mass center G of the 10-kg wheel is off cenier
by 10 mm. If & is in the position shown as the
wheel rolis without slipping through the bottom
of the cireular path of 2-m radius with an angular
velocity @ of 10 rad/s, compute the force P ex-
arted by the path on ‘the wheel. (Be careful tc use
the correct mass-center acceleration.)

g Ans. P = 1003 N

Determine the magnitude P and direction 8 of the
force required to impart a rearward acceleration
& = 1.5 m/s® to the loaded wheelbarrow with no
rotation from the position shown. The combined
mass of the wheelbarrow and its load is 190 kg
with center of mass at (7. Compare the normal
force at B under acceleration with that for static
equilibrium in the position shown. Neglect the
friction and mass of the wheel.
Ans. P = 438N, 8 = 49.6°
B =153N, B, = 1553 N

The 10-kg double wheel with radius of gyration
of 126 mm about O is connected to the spring of
stiffness £ = 600 N/m by a cord which is wrapped
securely around the inner hub. If the wheel is
reledsed from rest on the incline with the spring
stretchod 225 mm, caleulate the maximum veloe-
ity v of its center O during the ensuing motion.
The whee] rolls without elipping.

Ans. v = 1825 m/e

®

Design tests of the landing sequence for the lunar
excurgion module are eonducied using the pen-
dulum medel suspended by the parallel wires 4.
and B. If the model has a mase of 10 kg with mass
center &4°G, and if § = 2 rad/s when ¢ = 60",
calculate the tension in each of the wires for this
instant.

Ans. Ty = 1479N, Ty = 211N

In the rotating assembly shown, arm OA and the
attached motor housing B have a combined masg
of 4.5 kg and have a radius of gyration sbout the
z-axia of 175 mm. The motor armature and
attached 125-mm-radius disk have a combined
masa of 7 kg and a radiua of gyration of 100 mm
about their own axis. The entire assembly is free _
to rotate sbout the z-axis. If the motor is turned
on with OA initially st reat, determine the an-
guler apeed N of OA when the motor has reached
a speed of 300 rev/min reletive to arm OA.

Ars. N = 37.4 rev/min







