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| Chapter -6

- Systems of Particles and
Rotational Motion

Part -7
Exercise (Questions10 to 17)
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Q.10 Torques of equal magnitude are applied

—Ccyumf_‘ —Cj?h.ﬁ to a hollow cylinder and a solid sphere,

T o = L e bothhaving the same mass and radius.

l, MRS K, :%M(XMSThe cylinder is free to rotate about its
- standard axis of symmetry, and the
sphere is free to rotate about an axis
9 passing through its centre. Which of the
- two will acquire a greater angular speed

after a given time.
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Q.11 A solid cylinder of mass 20 kg rotates

m =22 K 0 = =
9 Q,: “:;f :\.{—L about its axis with angular speed 100
. R;@; (e : rad s-1. The radius of the cylinder is 0.25
‘, LR 1 m. What is the kinetic energy associated
; kg LT QD with the rotation of the cylinder? What is

1L ) -
9 k.34 S )‘2’ the magnitude of angular momentum of
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Q.12 (a) A child stands at the centre of a
9 turntable with his two arms

outstretched. The turntable is set

9 rotating with an angular speed of 40
- r\e/err_ﬂQ.JHow much is the angular speed
9 of the child if he folds his hands back
9 . and thereby reduces his moment of
- inertia thalue ?

Assume that the turntable rotates
il without friction.
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Q.12 (b) Show that the child's new kinetic

—

energy of rotation is more than the

L
initial kinetic energy of rotation. How do
l, you account for this increase in kinetic
E anergy?

i
TO = +F (AW ¥4
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Q.13 A rope of negligible mass is wound

-~ %
m_ e = Uox 135 round a hollow cylinder of mass 3 k
¥ = Yo | y g
. F=8/" and radius 40 cm. What is the angular
o Z_: ?? acceleration of the cylinder if the rope is
= | ulled with a force of 30 N? What is the
et RN N
, linear acceleration of the rope? Assume
= ¥ -
9 MER <= £ 22 that there is no slipping.
o2k 2 x Folo Q=K
= b( XXM A= OMALY
T~ Zu = W
VY =SS g‘ﬁ{_ = ‘fL_/

- \




g issiongyan’
LLED'S LEARN TOGETHER |

©ZIpca | Foundation EXE RCIS E

Q.14 To maintain a rotor at a uniform angular

=200 (9«4/
9 = speed of 200 rad s™', an engine needs to
= . T':' i GI'CI Nm
= N7 transmit a torque of 180 N m. What is
9 P. = D the power required by the engine ?

- Pz 1Qo%x2ed (Note: uniform angular velocity in the
, P = 3¢xie W) absence of friction implies zero torque.
=

9 In practice, applied torque is needed to

counter frictional torque). Assume that

the engine is 100% efficient.
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Q.15 From a uniform disk of radius R, a

circuiar hole of radius R/2 is cut out. The

centre of the hole is at R/2 from the
centre of the original disc. Locate the

centre of gravity of the resulting flat

body. RN

B )= ’ka:N"‘: :\ &

> N(e)— WQ‘ )
\/

= (‘J-\—V\m W

._Jrg./
U(
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Q.16 A metre stick is balanced on a knife edge

9 Ié“‘-bw‘ —, atits centre. When two coins, each of
L
QoM mass 5 g are put one on top of the other
‘, "‘;'E‘—“‘”"e (& the 12.0 cm mark, the stick is found to
C g0 be balanced at 45.0 cm. What is the
, mass of the metre stick?
: .
B
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¢ Q.17 The oxygen molecule has a mass of 5.30

S SF‘ .2.- x 10 p_ao . .
9 % _u ¢ x 10726 kg and a moment of inertia of
- T = 1 1%kt
. Ses W 1.94 x 10746 kg m* about an axis through
l, koeq= = IS its centre perpendicular to the lines
- RS T, joining the two atoms. Suppose the
, T- o mean speed of such a molecule in a gas
= : cx n
9 A S %x,‘.imu“ IS SWd that its kinetic energy of
rotation is two thirds of its kinetic
B %‘GL%-:L“}\;L i

enerqgy of translation. Find the average

il angular velocity of the molecule.
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