CHAPTER |12

8P, A body of radius R and mass i is rolling smoothly with speed
v on a horizontal surface. [t then rolls up a hill to a maximum height
b (a) If = 3vde, what is the body's rotational inertia about
the rotational axis through its center of mass? (b} What might the
body be?




9P. A solid ball starts from rest at
the upper end of the track shown
in Fig. 12-31 and rolls without
slipping until it rolls off the right-
hand end. If H = 6.0 m and h =
2.0 m and the track is horizontal
at the right-hand end. how far
horizontally from point A does
the ball land on the floor? ssm

Fig. 12-31 Problem 9.
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22P. What is the torgue about the origin on a jar of jalapefio pep-

pers located at coordinates (3.0 m. —2.0 m, 4.0 m) due to I} H
(a) force F = (3.0 T"}i — 4.0 '\}'I + {50 Nk, (b) foree F, é" tha zni" ]
(—3.0 \J}n — (4.0 NH (5.0 Nik. and (¢} the vector sum of

F, and F,? (d) Repeat part () about a point with coordinates
(3.0 m, 2.0 m, 4.0 m) instead of about the DT
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23E. Two objects are moving as  B2%&
shown in Fig. 1235, What is @] Toom/®

e

their total angular momentum [
about point 97 ilw 1.5 m
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24E. In Fig. 12-36, a particle P
with mass 2.0 kg has position
vector 7 of magnitude 3.0 m and
velocity v of magnitude 4.0 mi/s.
A force F of magnitude 2.0 N
acts on the particle, All three vec-
tors lie in the xy plane oriented as
shown. About the origin, what
are {a) the angular momentum of
the particle and (b) the torque act-
ing on the particle?




32P. At fime r = 0, a 2.0 kg particke has position vector 7 =
(4.0 m)i — (2.0 m)) relative to the origin. [ts velocity just then is
given by ¥ = (—6.0¢2 m/s)i. About the origin and for ¢ = (), what
are (a) the particle’s angular momentum and (b} the rque acting
on the particle? (¢) Repeat {a) and (h) about a point with coordinates
{—2.0m, —3.0m, 0) instead of about the origin.
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58P, Figure 12-39 shows a rigid structure consisting of a circular

’\/ Rouation axis

hoop of radius B and mass e, and
a square made of four thin bars,
each of length £ and mass m. The
rgid structure rotates at a con-
stant speed about a vertical axis,
with a period of rotation of 2.5 5.
Assuming £ = 050 m and m =
2.0 kg, calculate {a) the struc-
ture's rorational inertia about the
axis of rotation and (b)Y its angular
momentum about that axis,
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I9E. A man stands on a platform that is rotating (without friction}
with an angular speed of 1.2 rev/s; his arms are outstretched and
he holds a brick in each hand. The rotational mertia of the system
consisting of the man, bricks, and platform about the central axis
s 6.0 kg -m® Il by moving the bricks the man decreases the ro-
tational inertia of the system to 2.0 kg - m=, (a) what is the resultiog
angular speed of the platform and (b} what is the ratio of the new
kinetic energy of the system to the original Kinetic energy? (¢} Whal
provided the added kinetic energy? ssm
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42F. Two disks are mounted on low-friction bearings on the same
asle and can be brought wgether s0 that they couple and rotate as
ane unit. () The first disk. with rotational inertia 3.3 kg - m~ ahout

s central axis, is set spinning ot 450 rev/min. The second disk,

with rotational inertia 6.6 ke - m? about its central axis, is set spin-
ning at 900 rev/min in the same direction as the first. They then
couple together. What is their angular speed after coupling? (b3 IF
ipstead the second disk is set spinming at 900 rev/min in the direc-
jjon opposite the first disk’s rotation, what is their angular speed
and direction of rotation after coupling?
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50P. A uniform thin rod of length
0,50 m and mass 4.0 kg can rotate Axis —,
in a horizontal plane about a ver- \

ol weie through its conter, The  SeSS———

rod is at rest when a 3.0 g bullet ﬁ»:]n‘“y
traveling in the horizontal plane

of the rod is fired into one end of

the rod. As viewed from above, 1;}
the dircction of the bullet’s ve- Fig. 12-42 Problem 50.

locity makes an angle of 607 with

the rod (Fig. 12-42). If the bullet lodges in the rod and the angular
velocity of the rod is 10 rad/s immediately after the collision, what
is the bullet’s speed just before impact?
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599 A cockroach of muass m lies on the rim of a uniform disk of
mass 10.0n that can rotate freely about its center like a merry-go-
round. Initinlly the cockroach and disk rotate together with an an-
gular velocity of Then the cockroach walks halfway to the
center of the disk. {a) What is the change Aun in the angular velocity
of the cockroach—disk system? (b) What is the ratio KK, of the
new kinetic energy of the system to its initial kinetic energy”’
{¢) What accounts for the chunge in the kinetic encrgy?
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57P. In Fig. 12-45. a 1.0 g bullet is fired into a .50 kg block m;t
is mounted on the end of a 060 m nonuniform rod of may

(.50 kg. The block—rod-bullet
systern then rotates about a fixed
axis at point A, The rotationul -
ertia of the rod alone about A is
(.060 kg - m?, Assume the block
is small enough to treat as a par-
ticle on the end of the rod.
{a) What 1s the rotational inertia
ol the block—rod—bullet system
about point A7 (b} If the angular
speed of the system about A just
after the bullet’s mmpact is 4.5
raclfs, what is the speed of the bul-
. let just before the impact?
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