PROBLEM 4/3

The aystem of three particles has the indicated parti-
cle masses, velocities, and external forces. Determine
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PROBLEM 4/17

447 zn
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The three small spheres are welded to the light
rigid frame which is rotating in a horizontal plane
about a vertical axis through O with an angular ve-
locity 0 = 20 rad/s. If a couple Mg = 30 N-m is ap-
plied to the frame for 5 seconds, compute the new
angular velocity 0.
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The 300-kg and 400-kg mine cars are rolling in oppo-
site directions along the horizontal track with the
respective speeds of 0.6 m/s and 0.3 m/s. Upon im-
pact the cars become coupled together. Just prior to
impact, a 100-kg boulder leaves the delivery chute
with a velocity of 1.2 m/s in the direction shown and
lands in the 300-kg car. Calculate the velocity v of
the system after the boulder has come to rest rela-
tive to the car. Would the final velocity be the same
if the cars were coupled before the boulder dropped?
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PROBLEM 4/25

The three small spheres, each of mass m, are se-
cured to the light rods to form a rigid unit supported
in the vertical plane by the smooth circular surface.
The force of constant magnitude P is applied perpen-
dicular to one rod at its midpoint. If the unit starts
from rest at § = 0, determine (@) the minimum force
P, which will bring the unit to rest at # = 60° and
(b) the common velocity v of spheres 1 and 2 when

f =60°if P = 2P,
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The two emall spheres, each of mass m, are connected
PROBLEM 4/30 by a cord of length 26 (measured to the centers of the
spheres) and are initially at rest on a smooth horizon-
tal surface. A projectile of mass my with a velocity vy
perpendicular to the cord hits it in the middle. caus-
ing the deflection shown in part b of the figure. Deter-
mine the velocity v of m; as the two spheres near
contaet, with # approaching 90° as indicated in part ¢
of the figure. Also find ¢ for this condition.

Qm

b m
mo b
— e
v b
b m
Qm
(@) ) ()
mo b Mg,
( o P = —— )
m Yy b
be’T"/_"’a” |
0
For system AG=0! (muv +2my) U =0
-1
- Ll I
m o+ 2m "
=ATr
il O-—mv +2[—m(u‘+ba)]-zi z
12 2
rmaf-é.‘m)v-,l.gmb&_-”%b;
. 2,2
Substitute U FomY r:2
dote U g 567 75 "o L om st m, %
my +em

Solve for 8 & sef v [Ty




PROBLEM 4/31

The carriage of mass 2m is free to roll along the hor-
izontal rails and carries the two spheres, each of
mass m, mounted on rods of length ! and negligible
mass. The shafl to which the rods are secured is
mounted in the carriage and is free to rotate. If the
system is released from rest with the rods in the ver-
tical position where ¢ = 0, determine the velocity v,
of the carriage and the angular velacity f of the rods
for the instant when # = 180° Treat the carriage
and the spheres as particles and neglect any friction.
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PROBLEM 5/14 The plate OAB forms an equilateral triangle which

rotates counterclockwise with increasing speed about
paant Q. If the normal and tangential components of
acceleration of the centroid € at a certain instant are
80 m/s* and 30 m/s”, respectively, determine the val-
ues of ¢ and ¢ at this same instant. The angle ¢ is the
angle between line AB and the fixed horizontal axis.
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PROBLEM 5/26 The two V-belt pulleys form an integral unit and ro-
tate about the fixed axis at 0. At a certain instant,
point A on the belt of the smaller pulley has a veloc-
ity vy = 1.5 m/s, and point B on the belt of the larger
pulley has an acceleration ay = 45 m/s* as shown.
For this instant determine the magnitude of the ae-
celeration ac of point € and sketch the vector in
yvour solution.
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