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QEESTION T0 PONDER

Q.1  Should there be any matter at the center of gravity of an object?

_——=> Q.2 The torque exerted by a force about some axis depends on the choice of axis. How can the condition,

Z Tieq —0.be satisfied for any choice of axis?

Q.3 What is the path ofa partlcle ina ngld object rotating about a fixed axis?

Q- - [F ngld objecthas only: hanslatlonal motick(for example, ﬂmbody of aea.rt:avehng in ast;mght line on
 &flatroud), are there any points within the object that always have the same velocity.as thecerter of
mass‘7 If so, which ones?

@S5 Tf"" 'ﬁgid ebjeet has Only rotatlonal motion about a ﬁxod.axns are there auy pomts within the o‘tnect that

rollin g _wheel) are thene any pomts thhm ﬂlcobject that always have the same veloclty as tﬁe
s‘7 If so, whichones? - .

sthe’direction of the angular veloclty ofa nglcl objoet rotating about a fixed ast? What isthe
b _'_f the liniear velocity of a particle in arigid object rotating about a  fixed axis? -

id ob]ect rot_atmg about a ﬁxod ams hasnonzgro ang;ﬂarvelocttyand angu]ar accleratlon PamclgA

4 -of the afgular aooeleratmﬁs

\ mponf;htsof theagcelerations
2N itionienits of the accelérations -

- i ® 'ti&magnifudes of the linear accelefations?

~@% Dothieangilarvelocities of the hands of a wall clock pointinto the wall or outof the wall? At the instant
LI -the»’c]ock is unplugged, do the angular accelerations of the hands point into the wall-or outof the wall?

Q.10 Aoa: is moving forward and slowing down. [s the direction of te angular velocity of the wheels toward
fh :theﬁnver slefior nght‘? What is the duoetlon ofthe angula.r acceleration of the whoe.ls? '

i
o

-sndo ofa'door (figre) -1s-made of”materi_al-' witha :larfger'mass density--
) the other side. To minimize the moment of inertia about an axis of
otation along the hinges, should the hiniges be placed at the
hoa;aler side or the lighter side? Explain.

Q12 Céﬁsuderﬂmmdsmadeofthmmemateﬁamﬂwhmesmelength

and mass, but with different cross<sectional shapes (figure). Which of s

the three has the largest moment of inertia about an axis through —

gefiter of miass and along the rod’s loriz axis? Which A O L.
- -.19ghas the smallest moment of inertia about thataxis?



http:drQtaJio.Q

Q.13

Q.14

Q.15

Q16

Q.17

Q.18

Q.19 -

Q.20

Q.21

Q22

‘particle’s angular momentum?

Is it possible to find an axis of rotation (call the axis A) about which the moment of inertia for an
object is smaller than the moment of inertia about an axis through the center of mass and parallel to
A?

Suppose you are designing a cart for coasting down a hill. To maximize your coasting speed, should you
design the wheels so that their moments of inertia about their rotation axes are large or small, or does it
matter? Keeping the moment of inertia of the wheels fixed, will the cart’s speed be increased ordecreased
by increasing the mass of the cart’s body? Assume that mechanical energy is conserved.

Ifa particle is in uniform circular motion, is either the direction or thc magmtude of the angular momenturn
about the ceriter of its motion constant? If the particle’s speed is changing as ittravels inacircle, is either
the direction or the magnitude of the angular momentum constant? -

if'the net torque exerted on a particle is in the same direction as the particle’s angu.la: miomenfum, is there
achange in the direction of the particle’s angula: momentum? Is there a change in the magnitude of the

i

“Consider an isolated system of two particles aand b that interact with each

other such that F, = —F,  hat the direction of the forces is perpendicular to
thelmejouungthepartlcles asshown in figure. What happens tothis system -
as time goes on? Is total linear momenturn conserved? Is total angular Fab g
momenfum conserved? Is such a system \f’ ’

. Fba
possible? Explain.

"When abilliard ball rolls down a slope without sliding, what force is responsible for the torque that

causes the angular accelemtlon about an axis through the center of mass? What force is responsible for
the torque that causes the angular acceleration about an axis through the point of contact-with the surface?

Legend hasit that a cat always lands on its feet. High-speed cameras have shown that when a cat begins
a fall with its féet up, its tail rotates rapidly and the cat’s body also rotates, so that it does, infact, land on
its feet. Explain the motion in terms of ¢conservation of angular momentum. Include inyour explanationa
comparison of the sense of the rotation of the cat’s body with that of its tall How do you think.a
bobtailed cat might do in a fall that begins with its feet up?

A small satellite orbiting the earth has only one window for the astronaut, and the window is facing away
from the earth. Explain how the astronaut can rotate the satellite so he can view the carth and not use any
mcket fuelin the process.

A spinning ice skater rapidly extends his arms. [Neglect friction during the time interval the arms are
extended). [s his kinetic energy conserved? Is his potential energy conserved? [s his mechanical energy
conserved? Is his angular momentum conserved? [fany ofthese quantities are notconserved, tell whether
they increase or decrease

A yo-yo with half the string wound on its axle is placed on its edge on
the floor, as shown in figure. Consider pulling gently on the stting in the
three different directions indicated by F,, F; and F_ in the figure. The
force in each case is gentle enough so that the yo-yo does; not slide. In
which case, if any, does string wind onto the yo- :

yo, and in which case, if any, does the string wind off the yo-yo?
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