Chapter 11 Homework Problems

5. Calculate the net torque (magnitude and direction) on the

beam in Figure P11.5 about (a) an axis through O perpen-
dicular to the page and (b) an axis through C perpendicu-
lar to the page.
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@ A light, rigid rod of length € = 1.00 m joins two particles,
with masses m; = 4.00 kg and m, = 3.00 kg, atits ends. The
combination rotates in the xy plane about a pivot through
the center of the rod (Fig. P11.11). Determine the angular
momentum of the system about the origin when the speed
of each particle is 5.00 m/s.
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12. A 1.50-kg particle moves in the xy plane with a velocity of

v = (4.20i — 3.60j) m/s. Determine the angular momen-

tum of the particle about the origin when its position vec-
toris r = (1.501 + 2.20j) m.

16. [EJ Review. A conical pendulum consists of a bob of mass

m in motion in a circular path in a horizontal plane as
shown in Figure P11.16. During the motion, the support-
ing wire of length £ maintains a constant angle § with the
vertical. Show that the magnitude of the angular momen-
tum of the bob about the vertical dashed line is

/o (m.?g{’3 sin 9)1/2

cos 6

18. A counterweight of mass m = 4.00 kg is attached to a light

cord that is wound around a pulley as in Figure P11.18. The
pulley is a thin hoop of radius R = 8.00 cm and mass M =
2.00 kg. The spokes have negligible mass. (a) What is the
magnitude of the net torque on the system about the axle
of the pulley? (b) When the counterweight has a speed v,
the pulley has an angular speed @ = v/R. Determine the
magnitude of the total angular momentum of the system
about the axle of the pulley. (c) Using your result from
part (b) and 7 = dL/dl, calculate the acceleration of the
counterweight.
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25. A uniform solid disk of mass m = 3.00 kg and radius r =

0.200 m rotates about a fixed axis perpendicular to its face
with angular frequency 6.00 rad/s. Calculate the mag-
nitude of the angular momentum of the disk when the
axis of rotation (a) passes through its center of mass and
(b) passes through a point midway between the center and
the rim.

A particle of mass 0.400 kg is attached to the 100-cm mark

of a meterstick of mass 0.100 kg. The meterstick rotates on
the surface of a frictionless, horizontal table with an angu-
lar speed of 4.00 rad/s. Calculate the angular momentum
of the system when the stick is pivoted about an axis (a) per-
pendicular to the table through the 50.0-cm mark and
(b) perpendicular to the table through the 0-cm mark.

31. A playground merry-go-round of radius R = 2.00 m has

a moment of inertia / = 250 kg - m? and is rotating at
10.0 rev/min about a frictionless, vertical axle. Facing the
axle, a 25.0-kg child hops onto the merry-go-round and
manages to sit down on the edge. What is the new angular
speed of the merry-go-round?

IEJ A wooden block of mass M resting on a frictionless,

horizontal surface is attached to a rigid rod of length € and
of negligible mass (Fig. P11.37). The rod is pivoted at the
other end. A bullet of mass m traveling parallel to the hori-
zontal surface and perpendicular to the rod with speed v
hits the block and becomes embedded in it. (a) What is the
angular momentum of the bullet-block system about a ver-
tical axis through the pivot? (b) What fraction of the origi-
nal kinetic energy of the bullet is converted into internal
energy in the system during the collision?

41. A 0.005 00-kg bullet traveling horizontally with speed

1.00 X 10° m/s strikes an 18.0-kg door, imbedding itself

10.0 cm from the side opposite the hinges as shown in

Figure P11.41. The 1.00-m wide door is free to swing on

its frictionless hinges. (a) Before it hits the door, does the
bullet have angular momentum relative to the door’s axis
of rotation? (b) If so, evaluate this angular momentum.
If not, explain why there is no angular momentum. (c) Is
the mechanical energy of the bullet—-door system constant
during this collision? Answer without doing a calculation.
(d) At what angular speed does the door swing open imme-
diately after the collision? (e) Calculate the total energy
of the bullet—-door system and determine whether it is less
than or equal to the kinetic energy of the bullet before the

collision.
Hinge

18.0 kg
0.005 00 kg

@ P71 A puck of mass m = 50.0 g is attached to a taut cord
passing through a small hole in a frictionless, horizontal
surface (Fig. P11.52). The puck is initially orbiting with
speed v; = 1.50 m/s in a circle of radius r; = 0.300 m. The
cord is then slowly pulled from below, decreasing the radius
of the circle to r = 0.100 m. (a) What is the puck’s speed at
the smaller radius? (b) Find the tension in the cord at the
smaller radius. (c) How much work is done by the hand in
pulling the cord so that the radius of the puck’s motion
changes from 0.300 m to 0.100 m?




