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ROTATIONAL moTI1oN (i)

@ Each of the following represents a quantity which
might be measured for a body undergoing some
form of rotational motion.

A Angular acceleration

B Anguolar momsnium

L Cenfrpetal force

¥ Einetic energy

E  Moment of inertia about the axis of rotation,
Which of these iz

a) zerofar a body moving in a circle at constant speed

b - independent of the wind speed for the rigid sails of
a working windmill
g. b
,:} proportional to the torque applied to a frictionless
fyarhcel a':s::lt i% setin IW an electric motor
@ The key containz”eight statements about
reational medion, Three of these statements are e and

the rest are falze. Select the three trve statements. Pencil
acrnas thres cells in row 13,

KEY for Q13

i A Uniform motion in a circle can be maintained
without a supply of energy.

){'E Uniform motion in a circle does not require any
force,

. The rotational motion of a body cannot change if the

vector sum of the external forces acting on the body
15 2Cr0.
'\5{3 The rotaticnal motion of a body cannot change if the
3 redal external torque is divected along the axis of
rodation.

E If the rotational state of motion of a body changes,
©.  there must be at Jeast two external forces acting on
~7it, pointing in different directions.

F The romational state of motion of a body abou

L/I:ml:m of mass cannot change if all the I
forces act on lines that pass through 1 e of
TINLES,
External torque can change both the plane of
rotation and the angular spesd of a rotating body,
Any object of constant mass has a single, constant
moment of inertia.
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O per bour in 10 seconds. Assuming that the wheels do not
ship and that the radius of the wheels is 0.25 m, what is
dards, the magnitude of their angular acceleration?
Select the one cormect value from the key. Pencil across
are cell in row 14,

KEY for Q14
A 28rads ! E 28mds 2 .. /
B S6rads- (F) 5.6 rad s~ L/

C 2Brads— ' G 28mds

D S6rads- ! H S6rads-?

®

A skater is spinning with her ;- ms outstretched.
When she lowers her arms to her sides her mate of
rofation increases, This s associated with an
ferease i her

}-(": kinetic energy of rotation

Ik-‘-: 2 angular momentum T

% moment of inertia

(,?_;}hm: of rotation

Changes in which of the Fellowing could alter
the moment of inertia of a rigid body ?

1 Angular velocity

é/_‘ ‘Distribution of mass

©

(=0
A car accelerates uniformly from rest 1o S0km Y =i 3 0
=55

A child of mass 35 kg is sitting on the seat of a
swing, suspended from 2 rigid bar on ropes 2m long.
Estimate the moment of inertia of the child with respect
to the bar about which the swing rotares, (¥ou Ly
madel the child 25 a particle located 2 m away from the

bar.} Select the one correet value from the kev. Pentil
acroEs ane cell imrow 15,
KEY for 015
or )1 P %
A0 ,'é/wmkgm-
B 3Sksm? E Zd80kgm?
T Mkgm? F 4900kgm’

A llywheel of mement of inertia 2.0 = 107 kg m®
comes to rest from an initial angular speed of 15
revoluticns per second in M) seconds. Assuming that the
angular speed of the flywheel decreases at a conssanr
rate, and that the only cause of the slowing down is
friction from the shalt of the flyvwhesl, calculate the
magnitude of the frictional rorgque at the shaft, Select the
ene correct value fromm the key. Pescil acmoss one cell in

-~

rosw 1

KEY for Ql6 /
A 1Dx1FNm @ﬁ.ﬂ-}:lﬁ‘f&lm

B 20x1FNm  Imipossible o caloulaie

C IIxIPNm becase the mass of the
D 4.0% 10 Nm wheel is not given

The moment of inertia of a homogeneous sphere
of mass M and radiuvs & about any cemtral axis is | =
$MR?. When such a sphers rolls without slipging down
an inclined plane, what is the ratto of its translational 1
its rotational kinetic energy? Select the one correct
anawer from the key. Pencil across ome cell in row 17,

The ratio cannot be cabculated, because the values of
A and M are not given.

B The ratio cannot be caleplated, because the slope of
the plane is not given,

C  The matie cannot be Lalculsied, becawse the height
through which the gfihere rolls is not given.

D Jriu A? I_.-1 J.:f_ |. =r
E 25 "'/"’3 !%ﬂ G ,—EWLULF
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