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C.U.Q

CENTRE OF MASS

When aforce isapplied onabody, Newton’s
second law isapplicableto

1) centre of mass 2) any part of the body
3) upper most part of body

4) lower most part of body

Centre of mass of the earth—-moon system
lies

1) onthesurface of theearth

2) onthe surface of themoon

3) withintheearth

4) at themidpoint of thelinejoining their centres
A squareplateand acircular platemadeup
of same material are placed touching each
other on ahorizontal table. If thesidelength
of square plate is equal to diameter of the
circular platethen the centre of massof the
combination will be

1) attheir point of contact

2) inddethecircular plate

3) insdethesguareplate

4) outsdethe combination

A uniform straight rod is placed in vertical
position on asmooth horizontal surfaceand
released. Astherod isin motion, the centre
of mass moves

1) horizontally 2) verticaly down

3) inaparabolic path 4) doesnot move.

A disc and a squar e sheet of samemassare
cut from same metallic sheet. They arekept
side by side with contact at a single point.
Then thecentreof massof combinationis
1) a point of contact  2) inddethedisc
3)inddethesquare  4) outsidethesystem

LINEAR MOMENTUM OF CENTRE

6.

OF MASS

Two balls arethrown at the same timein
air, whilethey are in air, theacceler ation of
their centre of mass
1) depends on masses of theballs
2) depends on thedirection of motion of thebdls
3) depends on speeds of the balls
4) isequal to acceleration dueto gravity
Consider a two particle system with the
particleshavingmassesm, and m.,. If thefirst
particle ispushed towards thecentreof mass
through adistanced, by what distanceshould
the second particle be moved, so asto keep
the centre of mass at the same position?

[MAINS 2006]
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VECTOR PRODUCT (OR) CROSS
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11.
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13.

14.

PRODUCT
® ® ® ® ® ® ® ® ®
P Q=R Q R=P and R P=Q then
® ® ®
P.Q R

1) and Rarecoplanar

® ®
2) angle between Pand Q may belessthan 90°

3) p+Q+ R cannot beequal to zero.

4) %(% and (Igaremutudlyperpendicular

ROTATIONAL VARIABLES, RELATION
BETWEEN LINEAR AND ANGULAR
VARIABLES ROTATIONAL
KINEMATICS,TORQUE AND
MECHANICAL EQUILIBRIUM

Which of thefollowing equation iswrong

1) 7 _TxE 2)a = xV

3a= xr HV=rxuw
Thefollowing pair of physical quantitiesare
analogous to one another in translatory
motion and rotatory motion.

1) Mass, moment of inertia  2) Force, Torque
3) Linear momentum, Angular momentum

4 All

Thecorrect relation of thefollowingis
){=rF f=rF

F
r
Twoparticlesp and g located at distances r,,

It = A =1 +F

and ‘r,’ respectively from the centre of a

rotatingdiscsuchthat r, >r, .

1. both p and g have the same acceleration

2. both p and q do not have any acceleration
3.'p’ hasgreater acceerationthan ‘g’

4.'q hasgreater accelerationthan‘p’

When aconstant torqueisapplied on arigid
body, then

1) the body moveswith linear acceleration

2) the body rotateswith constant angular velocity
3) the body rotates with constant angular
acceleration

4) the body undergoesequa angular displacement
inequd intervasof time

| dentify theincreasing order of theangular
velocitiesof thefollowing (E-2005)

a) earth rotating about itsown axis

b) hourshand of aclock

¢) seconds hand of aclock

d) fly whedl of radius 2m making 300 rps
lab,cd 2)b,cda 3)cdab 4)dab.c

15.

16.

17.

18.

19.

20.

21.

Thedirection of following vector sisalongthe
lineof axisof rotation

1) angular velocity, angular acceleration only

2) angular velocity, angular momentum only

3) angular vel ocity, angular acceleration, angular
momentum only

4) angular velocity, angular acceleration, angular
momentum and torque

A particdleismovingalongafixed circular orbit
with uniform speed. Then truestatement from
thefollowingis

1) angular momentum of particleiscongtant only
inmagnitude but itsdirection changesfrom point
to point

2) angular momentum of particleisconstant only
indirection but its magnitude changesfrom point
to point

3) angular momentum of particleisconstant both
inmagnitudeand direction

4) angular momentum of particleisnot constant
both in magnitudeand direction

Class| lever isthat in which

1) fulcrumisbetween theload and effort

2) load isbetween thefulcrum and effort

3) effort isbetween theload and fulcrum

4) fulcrum, load and effort at one point

If force vector is along X-axis and radius
vector isalong Y-axis then the direction of
torqueis

1l)adong+veZ-axis  2)aong-veZ-axis
3)inX-Y planemaking anangle45°with X-axis
4) inX-Y planemaking anangle 135°with X-axis
Duringrotation of abody, thepostion vector
is along X—axis and force vector is along
Y—-axis, Thedirection of torquevector is
1)inthe X-Y plane 2)dong-veZ-axis
3)dong+veZ-axis 4)inthe X-Z plane

If thedirection of podition vector i istowards
south and direction of force vector g is
towards east, then the direction of torque
Vector £ IS

1) towardsnorth 2) towardswest

3) verticdly upward  4) vertically downward
Which of thefollowingiswrong?

1) Direction of torqueispardld to axisof rotation
2) Direction of moment of coupleisperpendicular
to the plane of rotation of body

3) Torquevector isperpendicular to both position
vector and force vector

4) Thedirection of forcevector isaways
perpendicular to both the directions of position
vector and torque vector



22

23.

24,

25.

26.

A circular disc is rotated along clockwise
directionin horizontal plane. Thedirection of
torqueis

1) horizontaly right Sde 2) horizontaly left sde
3) verticdly upwards  4)vertically downwards
Magnitude of torque is maximum in the
following case

1) radiusvector is perpendicular to force vector
2) radiusvector isparalle toforcevector

3) Angle betweenradiusvector and forcevector
is45°

4) Angle between radiusvector and force vector
iS60°

A constant resultant torquerotates a wheel
about its own axis. Then true statement of
thefollowingis

1) angular velocity of whed isconstant

2) angular accdleration of whed isconstant
3)angular accd eration of whed gradudly increases
4) angular momentum of whedl isconstant

A wheel isfreeto rotate about its own axis
without friction. A ropeiswound around the
whedl. If other end of ropeis pulled with a
constant for ce, then true statement from the
followingis

1) constant torqueis produced and thewhed is
rotated with constant angular vel ocity

2) constant torqueis produced and thewhesdl is
rotated with constant angular acceleration

3) variable torqueis produced and the whesel is
rotated with variableangular vel ocity

4) variabletorqueis produced and thewhed! is
rotated with variableangular acceleration
Thefollowing pair sof physical quantitiesare
not analogousto each other in trandatory
motion and rotational motion

1) force, torque 2) mass, moment of inertia
3) couple, torque

4) linear momentum, angular momentum

ROTATIONAL INERTIA OF SOLID
BODIES, ROTATIONAL DYNAMICS

27.

Themoment of inertiaof arigid body depends
on

A) massof body

B) position of axisof rotation

C) timeperiod of itsrotation

D) angular velocity of the body
1)AandBaretrue 2)BandCartrue
3)CandD aretrue  4)A andD aretrue

28.

29.

30.

31.

32.

33.

35.

l,,1, are moments of inertia of two solid

spheres of same mass about axes passing

through their centres If first ismadeof wood

and the second ismade of stedl, then

Di,=1, 2)1,<1, 3I,>1, 4)I,£1,

A Uniform metal rod isrotated in horizontal

planeabout avertical axispassing through

itsend at uniform rate. Thetension in the

rodis

1) sameat dl points

2) different at different points and maximum at

centre of rod

3) different at different pointsand minimumeat axis
of rotation.

4) different at different pointsand maximum at axis

of rotation

A boiled egg and araw egg of samemassand

Sizearemadetorotateabout their own axis.

If 1, and |, aremomentsof inertiaof boiled
egg and raw egg, then

1)Il=|2 2)Il>|2 3)Il<|2 4)|1:\/§|2
Raw and boiled eggs aremadeto spinon a
smooth tableby applyingthesame torque.
Theegg that spin faster is

1) Raw egg 2) Boiledegg

3) Bothwill havesamespinrate

4) Difficult to predict

Moment of Inertiaof abody dependsupon
1) distribution of mass of the body

2) position of axisof rotation

3) temperatureof thebody  4) al the above
Of thetwo eggswhich haveidentical sizes,
shapesand weights, oneisraw and other is
half boiled. Theratio between themoment of
inertiaof theraw tothehalf boiled egg about
central axisis:

1) =1 2)>1 3)<1 4) notcomparable
Theradiusof gyration of arotating metallic
discisindependent of thefollowing physical

quantity.
1) Position of axisof rotation 2) Massof disc
3) Radiusof disc 4) temperature of disc

A brass disc is rotating about its axis. If
temperatureof discisincreased then its

1) radius of gyration increases, but moment of
inertia remainsthesame

2) moment of inertia increases but radius of
gyration remainsthesame

3) radius of gyration, moment of inertia both
remain thesame

4) radius of gyration, moment of inertia both
increase
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37.

38.

39.

40.

Theradiusof gyration of arotatingcircular
ring is maximum about following axis of
rotation

1) natura axis

2) axispassing through diameter of ring

3) axispassing through tangent of ringinitsplane
4)axispassng through tangent of ring perpendicular
to planeof ring.

Moment of inertia of athin circular plateis
minimum about thefollowing axis

1) axis perpendicular to plane of plate passing
throughitscentre

2) axispassing through any diameter of plate

3) axispassing through any tangent of plateinits
plane

4) axispassing through any tangent perpendicular
toitsplane

Aringof mass ‘m’ and radius‘r’ ismelted
and then moulded intoasphere. Themoment
of inertia of the spherewill be

1) morethan that of thering

2) lessthanthat of thering

3) equal to that of thering

4) none of theabove

Two copper circular discsareof thesame
thickness. Thediameter of A istwicethat of B.
Themoment of inertiaof A ascompar ed tothat
of Bis

1) twiceaslarge 2) four timesaslarge

3) 8timesaslarge 4) 16timesaslarge
Themoment of inertia of athin squareplate
ABCD of uniform thickness about an axis
passing through the centre O and
perpendicular to the plane of the plate is
[11T1992]

I

% A Y
l @)

C D
al, +1, b) I,+1,
C) 21, +1, dl,+ 21,

1) abaretrue
3) c,daretrue

2) b,caretrue
4) b,daretrue

41.

42.

43.

45.

I dentify the correct order in which theratio
of radius of gyration to radiusincreasesfor
thefollowing bodies.

1) Ralling solid sphere 1) Rolling solid cylinder
[11) Rolling hollow cylinder

IV) Rolling hollow sphere

DLV, 2) LIV
)LV, I 1,1,V

I dentify the increasing order of radius of
gyration of following bodiesof sameradius
1) About natural axisof circular ring

[1) About diameter of circular ring

[11) About diameter of circular plate

1V) About diameter of solid sphere
NIINITRAA 2) 1L 11,1V,

3) LIV, L A RIMAVATI

| dentify the decreasing order of moments of
inertiaof thefollowing bodiesof samemass
and sameradius.

1) About diameter of circular ring

[1) About diameter of circular plate

[11) About tangent of circular ring At toitsplane
IV) About tangent of circular plateinitsplane
LIV 2) IV L

3) IV, LI LIV,

Three dense point size bodies of same mass
are attached at three vertices of a light
equilateral triangular frame. ldentify the
increasing order of their moment of inertia
about following axis.

1) About anaxis A r to plane and passing through
acorner

I1) About anaxis A r to planeand passing through
centre

[11) About anaxis passing through any side

V) About ~r bisector of any side

D IV 2) 1L 11,1V,

3) LIV, I A1, IV

Four point size dense bodies of same mass
areattached at four cornersof alight square
frame. Identify thedecreasing order of their
momentsof inertia about following axes.

I) Passingthrough any side

I1) Passing through opposite corners

[11) Ar bisector of any side

V) A r totheplaneand passng through any corner
D LIV 2) IV, 1L

3) 1L I, 1V, 4) 1V, 11,10,
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A motor car ismovinginacircular path with
uniform speed v. Suddenly the car rotates
through an angle g . Then, themagnitude of
changeinitsvelocity is

q . Q
2 — 2 —
1) vV COS 5 2) vSsin 5

3) 2v tang 4) 2v secg

An electric motor rotates a wheel at a

constant angular velocity (w) whileopposing

torqueis t. Thepower of that electric motor
is

TW T
1) > 21w 3)2rw 4 0

A congtant power issupplied toarotatingdisc.
Therdationship between theangular velocity

(w) of thedisc and number of rotations (n)
made by the discisgoverned by

1 2

Dwy ne 2) wu ne

3
3)W|.ln5 4)an2

ANGULAR MOMENTUM &
CONSERVATION OF ANGULAR

MOMENTUM
Aniceblock isin atrough which isrotating
about vertical axispassngthroughitscentre.
When ice melts completely, the angular
velocity of the system

1) increases 2) decreases

3) remainssame 4)becomes double

A circular discisrotating about itsown axis,
thedirection of itsangular momentum s

1) radid 2) dong axisof rotation
3) dong tangent

4) perpendicular to thedirection of angular v ocity
A ballet dancer is rotating about his own

vertical axison smooth horizontal floor. | ,w,
L, E aremoment of inertia, angular velocity,
angular momentum, rotational kinetic ener gy
of ballet dancer respectively. If ballet dancer
stretches himself away from his axis of
rotation, then

52.

53.

55.

56.

57.

58.

59.

1) | increasesand w , E decreasebut L iscongtant
2) | decreases, w and Eincreasebut L iscongtant
3) | increases, w decresases, L and E are congtant
4) | increases, w increasesbut L and E are congtant
If polar icecapsmelt, then thetimeduration

of oneday
1) increases 2) decreases
3)doesnotchange  4) zero

A hollow spherepartly filled with water has
moment of inertia | whenitisrotating about
itsown axisat an angular velocity . Ifits
angular velocity isdoubled then itsmoment
of inertiabecomes

1) Lessthan | 2) Morethan |

3) | 4) zero

If most of thepopulation on earth ismigrated
to polesof theearth then theduration of
aday

1) increases

3) remainssame
4) first increasesthen decreases

Thelaw of conservation of angular momentum
isobtained from Newton'sl| law inrotational
motion when

1) external torqueismaximum

2) externd torqueisminimum

3) externad torqueiszero

4) externd torqueisconstant

If earth shrinksthen theduration of day

1) increases 2) decreases

3) remainssame

4) first increasesthen decreasestoinitia vaue

A circular discisrotatingin horizontal plane
about vertical axispassngthrough itscentre
without friction with a person standing on
thediscat itsedge. If theper son gently walks
to centreof discthenitsangular velocity

1) increases 2) decreases
3)doesnotchange 4 )becomeszero

A ballet dancer is rotating about his own
vertical axisWithout external torque if his
angular velocity isdoubled then hisrotational
Kineticenergy is

1) halved 2) doubled

3) quadrupled 4) unchanged
Thefollowing motion isbased on thelaw of
conservation of angular momentum

A) rotation of top B) diving of diver

C) rotation of ballet dancer on smooth

horizontd surface

D) asolid spherethat rollsdown on aninclined
plane

1A, BandCaretrue 2)A,BandD aretrue
3)B,CandD aretrue 4)A,CandD aretrue

2) decreases
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65.

Two bodieswith moment of inertia |, and 1,
(1,>1,) are rotating with same angular

momentum. If K, and K, aretheir K.E.s,
then

1)K, >K, K, <K, K, =K, 4K, 3 K,
A solid sphereisrotating in free space . If
theradiusof thesphereisincreased keeping
mass samewhich oneof thefollowing will not
be affected?

1) Moment of inertia  2) Angular momentum

3) Angular velocity 4) Rotationd kinetic energy
A circular whed isrotatingin horizontal plane
without friction about its axis. If a body is
gently attached totherim of the wheel then
followingisfalse.

1) Moment of inertia increases but angular
momentum remainssame

2) Angular velocity decreases but angular
momentum remainssame

3) Rotationd kinetic energy decreasesbut angular
momentum remainssame

4) Angular momentum increases but angular
velocity remainssame

A uniform metal rod of length 'L"' and mass
'M" isrotating about an axispassing through
oneof theendsper pendicular totherod with
angular speed 'w'. If the temperature
increases by "t °C" then the change in its
angular velocity isproportional to which of
thefollowing ? (Coefficient of linear expanson
ofrod=a)

1) Jw 2w 3) w 4) 1/w

A gymnast standing on arotating stool with

his arms outstretched, suddenly lowers his

arms

1) hisangular velocity decreases

2) hisangular velocity increases

3) hismoment of inertiaremainssame

4) hismoment of inertiaincreases

Angular momentum of theparticlerotating

with a central forceisconstant dueto
[AIEEE-2007]

1) constant force

2) congtant linear momentum

3) zerotorque 4) constant torque

ROLLING MOTION &ROTATIONAL

66.

KINETIC ENERGY

Solid spher e, hollow sphere, solid cylinder and
hollow cylinder of samemassand samer adii
aresmultaneoudy start rollingdown from the
top of an inclined plane. Thebody that takes
longest timetoreach thebottom is

67.

68.

69.

70.

71.

72.

73.

1) solid sphere 2) hollow sphere

3) solid cylinder 4) hollow cylinder

Solid sphere, solid cylinder, hollow sphere,
hollow cylinder of samemassand samer adii
arerollingdown freely on an inclined plane.
Thebody with maximum accelerationis

1) solid sphere 2) solid cylinder

3) hollow sphere 4) hollow cylinder

In the case of following rolling body
trandatory and rotational kineticenergiesare

equal for
1) circular ring 2) circular plate
3) solid sphere 4) solid cylinder

A disc is rolling (without slipping) on a
frictionlesssurface. Cisitscentreand Q and
P are two points equidistant from C. Let

V..V, and V, bethemagnitudesof velocities

of points P,Q and C respectively, then
[11T-2004]

DV, >V, >V, 2V, <V <V,

1
Vo =Ve. Ve = EVP Vo <Ve >V

A particleperformsuniform circular motion
with an angular momentum L. If theangular
frequency f of the particle is doubled, and
kinetic energy is halved, its angular
momentum becomes:

L L
1) 4L 2L 35 A

If V isveocity of centre of mass of arolling
body then velocity of lowest point of that body
is

1) \J2v 2V 3)2V  4)Zero
If the velocity of centre of mass of arolling
body isV then velocity of highest point of that
bodyis

Vv
1) \J2v 2)V 3) 2V 4) E
If X isratio of rotational kinetic energy and
trandational kinetic energy of rolling body
then thefollowingistrue

1
Dx=1 2) x<1 3) x>1 4)x:§



74.

75.

76.

7.

78.

A body isfreely rollingdown on aninclined

planewhoseangleof inclinationisg. If‘a
is acceleration of its centre of mass then
followingiscorrect

1) a=gsno 2) a<gsin®

3) a>gsind 4)a=0

A Childisstanding with folded handsat the
centreof aplatform rotating about itscentral
axes. TheK.E of thesystemis‘ g ’. Thechild
now stretcheshishands so that the moment

of inertiaof thesystem doubles. TheK .E
of the system now is

K K
1) 2k 2) ) 3) 2 4) 4K

A yo-yo is placed on a rough horizontal
surfaceand a constant force g, whichisless
thanitsweight, pullsit vertically. Duetothis

F

@

O
1) frictiond forceactstowardsleft, soit will move
towards|eft
2) frictiond forceactstowardsright, soitwill move
towardsright
3) itwill movetowardsleft, sofrictiond forceacts
towards|eft
4) it will movetowardsright sofrictionforceacts
towardsright
When the following bodies of same radius
startsrolling down on sameinclined plane,
identify the decreasing order of their times
of descent
1) solid cylinder 11) hollow cylinder

/

[11) hollow sphere V) solid sphere
DIV, T 2 1L, 111V
3) LIV, LI A1, IV

When thefollowing bodieshaving sameradius
startsrolling down on sameinclined plane,
identify the increasing order of their
accelerations

1) hollow cylinder 1) solid cylinder
[11)solid sphere V) hollow sphere
DLV LT 2) IV, 1,1 I

3) LIV, I I A1, 1V,

79.

80.

81.

82.

83.

When aringisrallingV,,V,,V,andV, are
velocities of top most point, lowest point, end
point of horizontal diameter, centre of ring
respectively, the decreasing order of these
velocities is

NV, V,V,V, 2)V,,V,V,V,
3V,V,,V,V, 4HV,V, V, V,
The increasing order of fraction of total
kinetic energy associated with trandatory
motion of thefollowing rolling bodiesis

) circularring I1) circular plate
[11) solid sphere IV) hollow sphere
DLV 2) IV, 1,1 I

3) LIV, I I IV, 1 I

A and B are two solid spheres of equal
masses. A rollsdown aninclined planewithout
dipping from a height H. B falls vertically
from thesameheight. Then on reaching the
ground.

1) both cannot do work

2) A can do morework than B

3) B cando morework than A

4) both A and B will havedifferent linear speeds
A solid sphere, a hollow sphere and aring
are released from top of an inclined plane
(frictionless) so that they slide down the
plane. Then maximum acceler ation down the
planeis (noroalling):

1) solid sphere 2) hollow sphere

3)ring 4) samefor dl

A spherecannot roll on

1) asmooth horizontd surface

2) asmoothinclined surface

3) arough horizontal surface

4) aroughinclined surface.

C.U.Q - KEY
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14)1 154 16)3
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I
CENTRE OF MASS
A system consists of two masses connected
by a massdess rod lies along x—axis. The
distance of centreof massfrom O s

m,=0.4kg mn,=0.6kg
© =2m X,=7m
12m 2)3m 3) 5m 4) 7Tm

Four particles, each of mass 1 kg are placed
at thecornersof asquare OABC of side1lm.
‘O’ isat theorigin of the coordinate system.
OA and OC arealigned along positive X-axis
and positive Y-axisrespectively. Theposition
vector of the centreof massis(in‘m’)

~ ~ 1 o <~ ~ ~ 1 o~ ~
)i+] 25(0+1) 3(i-7) 45
A thick straight wireof length pm isfixed at

its midpoint and then bent in the form of a
circle. The shift initscentre of massis

Hpm 2)05m 3)2m 4)%m
Arigid body consistsof a3kg mass located
at Fl=(2iA+5])m and a2kgmass located at

o= (44’+21°) m. Thepostion of centreof mass
is

ads —|9m dds 1 +— _m
1) 851 5 2) €5 J
3 8d—9f+51°9m 40
) §5' " 5 o )

A boat of mass40kgisat rest. A dog of mass
4kg moves in the boat with a velocity of
10m/s. What isthevelocity of boat(nearly)?
1) 4m/s 2) 2m/s 3)8m/s 4)1mis
Two blocks of masses 10kg and 30 kg are
placed alongavertical lineif thefirst block is
raised through a height of 7cm then the
distance through the second mass should be
moved toraisethecentreof massof thesystem
by lcmis

Dlcmup 2)1cmdown 3)2cmdown 4)2cmup
MOTION OF CENTRE OF MASS,

LINEAR MOMENTUM OF

CENTRE OF MASS

Two bodies of different masses 2kg and 4kg
are moving with velocities 2m/s and 10m/s
towar ds each other dueto mutual gravitational
attraction. Then thevelocity of thecentreof
mass is

10.

11.

12.

13.

1)5ms? 2)ems? 3) 8ms?! 4) Zero

If two particles of masses 3kg and 6kg
which areat rest areseparated by adistance
of 15m. Thetwo particles aremovingtowards
each other under amutual forceof attraction.
Then theratio of distances travelled by the
particles beforecollisonis

1) 2:1 2)1:2 3)1:3 431
Two bodiesof 6 kgand 4 kg masseshavether
velocity 5 - 2 +10k and 10i - 2] +5k resp-
ectively.Then the velocity of their centre of
massis

1) 5 +2] - 8k 2) 7i +2j - 8k

3) 7i-2j+8k 4) 5 - 2] +8k

A thin uniform rod of length “L” isbent at
itsmid point as shown in thefigure. The
distanceof the centre of massfrom thepoint
“O” is

O
L. g q
—sin— cos—
1)2 2 2) 2
L.q L q
—sin— —COS—
3) 4 2 4 4 2

Three identical spheres each of mass‘m’
and radius ‘R’ are placed touching each
other so that their centres A,B and C lie
on adstraight line. The position of ther
centreof massfrom centre of A is

! 2R 2 2R 3 5R 4 4R
)3 ) )3 )3

A boy of mass50kg isstanding at oneend of
a boat of length 9m and mass 400kg. He
runs totheother end. Thedistance through
which the centre of mass of the boat boy
system moves is

1O 2) Im 3) 2m 4)3m
A dogweighing 5kgisstandingon aflat boat
so that it is 10 metres from the shore. It
walks4m on the boat towards theshoreand
then halts. Theboat weighs 20kg and onecan
assume that there is no friction between it
and water. Thedog from theshoreat theend
of thistime is

1) 34m 2)6.8m 3)126m 4)10m



VECTOR PRODUCT (or) CROSS

PRODUCT
14. The angular velocity of a rotating body is

w =4i+]- 2k. The linear velocity of the
body whose position vector 2 +3] - 3k is
1) 51+8]+14k 2) 3i+8]j +10k
3) 8i- 3j+2k 4) -gi+3j+2k

15. Thearea of thetrianglewhoseadjacent sdes
arerepresented by the vector (44'A+3] +4f<)

and 5 insg. unitsis
1) 25 2)12.5 3)50 4)45

16. Theangle between the vectors (iA + ] + iA() and
(iA' ] lz) is

: —1_8 snlﬁ_o+g

D st 2) 353
J8 .1\F
3) cos ' — 4) cos’t, =
) 3 ) 3

ROTATIONAL VARIABLES RELATION
BETWEENLINEAR & ANGULAR

VARIABLES

17. Thelinear velocity of a point on the surface
of earth at alatitude of 60° is

800

1) =5 misec 2) TP misec

. 5 2000p
3) 800 18 m/sec 4) 7 m/sec

18. A tablefan, rotating at a speed of 2400 rpm
isswitched off and theresulting variation of
therpmwith timeisshown inthefigure. The
total number of revolutionsof thefan before
it comes torest is

Rev/min
2400—“
600 —

L S
1) 420 2) 280 3) 240 4) 380

19. Theaverageangular velocity of the seconds
hand of a watch if the seconds hand of the
watch completesonerevolution in 1 minute
is

1) %rads' 1 2) S—porads' 1

3 4_pS rads”! 4) % rads *

20. The angular displacement of a particle is
given by q=1t3 +t2 +¢+1 then, itsangular

velocity at t =2 secis......... rads™ !

1) 27 2)17 3)15 4) 16
21. In the above problem, the angular

acceleration of the particleat t = 2 sec is

1) 14 2)16  3)18 4) 24
ROTATIONAL KINEMATICS,
TORQUE, MECHANICAL

EQUILIBRIUM
22. A stationary wheel startsrotating about its
own axis at uniform angular acceleration

8rad/s? - Thetimetaken by it tocomplete 77

rotationsis

1) 55sec 2)7sec 3)1llsec 4)14sec
23. A dationary whed gartsrotatingabout itsown

axis at congant angular accderation. If the

whed completes50rotationsin first 2 seconds,

then thenumber of rotationsmadeby it in next

two secondsis

1)75 2)100 3)125 4) 150
24. If F=2i-3] N and r=3j+2j m then

torqueft is

1) 12k 213k 3 —12k H-13

25. A crowbar of length 120 cm hasitsfulcrum
situated at adistance of 20cm from theload.
Themechanical advantage of thecrow bar is
D1 2)3 3)5 4) 7

ROTATIONAL INERTIA OF SOLID BODIES

26. Threeparticlesof masses 1gm, 2gm & 3gm
are at 1cm, 2cm, & 3cm from the axis of
rotation respectively then the moment of
inertiaof thesystem & radiusof gyration of
the system respectively are........ gm cm?and

..CM
1) 63, 2.449 2) 60, 4.5
3) 36, 4.449 4) 36, 2.449



27.

28.

29.

30.

31.

32.

33.

35.

A hoop of mass 500gm & radius 10cm is
placed on a nail. then themoment of inertia
of thehoop, when it isrotated about the nail
will be-- kgm?

1) 0.05 2)0.02 3)0.01 4)0.03
Theratio of momentsof inertia of two solid
spheres of same mass but densities in the
ratiol:8is

Di1:4 24:1 32:1 4s8:1
Theradiusof asolid sphereisR and itsdensty
D. When it is made to rotate about an axis
passing through any diameter of sphere,
expresson for itsmoment of inertiais

]_)g’KDRS 2)—’KDR5
28 s 28 s
~rDR “—rDR

V1" AT

Four point szebodieseach of massM arefixed
at four cornersof alight squre frame of sde
length L. The moment of inertia of the four
bodiesabout an axisper pendicular totheplane
of frameand passngthrough itscentreis

Damrz 2202m2 3amz 4J2mL2
Four particles each of mass ‘m’ are placed
at thecornersof asquareof sdelength' ,'.
The radius of gyration of the system about
an axisper pendicular totheplaneof square
and passingthrough itscentreis

l
D5 2y RN

In theabove problem the moment of inertia
of four bodiesabout an axisper pendicular to
the plane of frame and passing through a
corner is

DMLz 2amz 32/2ML2 D amL?
In above problem the moment of inertia of
four bodies about an axis passing through
opposite cornersof frameis

DV2mL2 2om2 mz 4avami?
In theabove problem the moment of inertia
of four bodiesabout an axispassing through
any sideof frameis

Damrz d2/2mL2 3omez 9HJ2mL2
Thediameter of afly whed isR. Itscoefficient
of linear expangdoniis o . If itstemperatureis
increased by pT thepercentageincreaseinits

36.

37.

38.

39.

40.

41.

42.

moment of inertiais
1) 200" a” DT 2)100"a” DT
3)50"a’ DT 4) 150" a” DT
Threepoint sized bodies each of massM are
fixed at threecornersof light triangular frame
of sdelength L. About an axisperpendicular
to the plane of frame and passing through
centreof framethemoment of inertia of three
bodiesis

3ML2

D mL2 2) > 3)/3ML2 4)3ML2

I n aboveproblem, about an axisper pendicular
to the plane of frame and passing through a
cor ner of framethemoment of inertiaof three
bodiesis

3ML?

DMz 2 am2 3)43mL? 4
I n aboveproblem about an axispassingthrough
any sdeof framethemoment of inertiaof three
bodiesis

3ML? 3ML? 2ML?

)Mz 2 > 3) 2 4) 3
Theradiusof gyration of abody is18 cm when
it is rotating about an axis passing through
centreof massof body. If radiusof gyration of
samebody is30 cm about aparalld axistofirst
axisthen, perpendicular distancebetween two
paralld axesis

1)12cm 2)16cm  3)24cm 4) 36cm
Theposition of axisof rotation of abody is
changed so that its moment of inertia
decreases by 36%. The % change in its
radiusof gyrationis

1) decreasesby 18% 2) increasesby 18%

3) decreasesby 20% 4) increases by 20%

A diatomic moleculeisformed by two atoms

which may betreated asmasspoints m and

m, joined by amasslessrod of length r. Then
themoment of inertiaof moleculeabout an axis
passing through centre of mass and
perpendicular totherodis:

1)zero 2)(ml+mz)r2

mm, c_’rz
)Qmﬁmz NG mm, 2

| ismoment of inertlaofathln squareplate
about an axis passing through opposite
corners of plate. The moment of inertia of
sameplateabout an axisperpendicular tothe
planeof plate and passing through itscentre

is
2112 32

11/2 4) 2|



43.

Mass of thin long metal rod is 2 kg and its
moment of inertiaabout an axisper pendicular
tothelength of rod and passing through its
oneend is 0.5kgm?. Itsradiusof gyrationis
1) 20cm 2)40cm 3)50cm  4)1m
ANGULAR MOMENTUM AND
CONSERVATION OF ANGULAR

MOMENTUM

44. Thediameter of adiscis1m. It hasamass of

45.

46.

47.

48.

49,

20kg. Itisrotating about itsaxiswith a speed
of 120rotations in one minute. Its angular
momentum in kg m?/sis

1)13.4 2)314 3)41.4 4)434
If theearth wereto suddenly contract to /n"
of its present radius without any changein
itsmass, theduration of thenew day will be

nearly
1) 24/n hours 2) 24nhours
3) 24/r? hours 4) 24n? hours

A particleperformsuniform circular motion
with an angular momentum L. If theangular
frequency f of the particle is doubled, and
kinetic energy is halved, its angular
momentum becomes

1) 4L 2)2L 3)L/2 4)L/4

A ballet dancer is rotating about his own
vertical axisat an angular velocity 100 rpm
on smooth horizontal floor. Theballet dancer
folds himself close to his axis of rotation by
which ismoment of inertia decreasesto
half of initial moment of inertiathen hisfinal
angular velocity is

1) 50rpm 2) 100rpm

3) 150rpm 4) 200rpm

A circular ring of mass M isrotating about
itsown axisin horizontal planeat an angular
velocity w . If two point size bodies each of
massm, aregently attached totherim of ring
at two endsof itsdiameter, then theangular

velocity of ringis
Mw 2mw mw 2Mw
1) M +2m ) M +2m3) M +2m4) M +2m

A ballet dancer isrotatingat angular velocity
w on smooth horizontal floor. The ballet
dancer folds his body close to his axis of
rotation by which his radius of gyration
decreases by 1/4" of his initial radius of
gyration, hisfinal angular velocity is
pA y W M
) 4 ) 4 ) 16

16w
Y9

50. A particle of massm ismoving along acircle

of radiusr with atimeperiod T. Itsangular
momentum is

51.

52.

2pmr 4p mr 20mr? 4pmr?
1) T 2) T 3) T 4) T
If theradiusof earth shrinksby 0.2% without
change in its mass, the % change in its
angular velocity is
1)increaseby 0.4%  2)increaseby 0.1%
3) decrease by 0.4% 4) decrease by 0.1%
A metalliccircular plateisrotating about its
axis without friction. If the radius of plate
expands by 0.1% then the % changein its
moment of inertiais
1) increase by 0.1%
3) increase by 0.2%

2) decrease by 0.1%
4) decrease by 0.2%

53. A constant tor queacting on auniform circular

55.

56.

57.

58.

59.

60.

whed changesitsangular momentum from A
to4A in4sec. Thetorqueacted onitis
L 3A 5 A 3 2A 4 3A

) )2 s A5,
Density remaining constant, if earth
contracts to half of its present radius,
duration of theday would be (in minutes)
1) 45 2)80  3) 100 4) 120
A massiswhirledin acircular path with an
angular momentum L. If thelength of string
and angular velocity, both are doubled, the
new angular momentum s
L 24L  3)8L 4) 16L

ROTATIONAL DYNAMICS

An automobile engine develops 100 KW
when rotating at aspeed of 1800rev/min. The
torqueit delivers (in N-m)

1) 350 2) 440 3)531 4)628
An electric motor exerts a constant torque
5Nm on afly wheel by which it isrotated at
therateof 420rpm The power of motor is
1)110watt 2)150watt

3)220watt 4)300watt

ROLLING MOTION

A shaft rotating at 3000r pm istransmittinga
power of 3.14KW. The magnitude of the
drivingtorqueis

1) 6Nm  2) I0Nm  3) 1I5Nm  4) 22Nm
A solid sphere rolls down without dlipping
from rest on a 30° incline. Its linear
acceleration is

1) 5g/7 2)59/14 3)29/3 4)g/3
A hollow sphererolls down a 30° incline of
length 6m without dipping. Thespeed of cen
treof massat thebottom of planeis

Dems* 2 3ms* 3)6/2ms? 4) 3/2mst



61. For abody rolling along alevel surface, the
translational and rotational K.E. are
equal.Thebody is
1) Salid cylinder 2)disc
3)ring 4) hollow sphere

62. A ringand adisc of samemassroll without
dipping along ahorizontal surfacewith same
velocity. If theK .E. of ringis8J, then that of
discis
1) 2J 2)4) 3) 6J 4) 16J

63. When a hollow sphere is rolling without
dippingon arough horizontal surfacethen
the percentage of its total K.E. which is
trandational is
1) 72% 2) 28% 3) 60% 4) 40%

64. |If a sphere of mass 2kg and diameter 10cm
isrolling at speed of gmgt. Its rotational
kineticenergy is
1)10J 2) 30J 3)50J

LEVEL-I - (C.W) - KEY
01)3 02)2 03)2 042 054
07)4 08)1 0903 1004 11)2
13)2 14)2 152 16)1 17)4
19)2 20)2 21)1 22)3 23)4
25)3 26)4 27)3 28)2 29)2
31)1 32)4 33)3 34)3 351
37)2 38)3 39)3 40)3 41)3
43)3 44)2 45)3 46)4 47)4
49)4 50)3 51)1 52)3 53)1
55)3 56)3 57)3 58)2 59)2
61)3 62)3 63)3 64)1

LEVEL-I - (C.W) - HINTS

_ MX +mX,
1. X =

m +m,

I
=lir=—
3. pr r

4) 703

06) 2
12) 1
18) 2
24) 4
30) 3
36) 1
42) 4
48) 1
54) 1
60) 1

2' r'.\cm = Xcmi'\+ ycmj\

4 ch — mn+mf,
' m +m,
mDy, +m,Dy,

m+m,

M Y 6 Dy =
m+M
v = Myt My,
7. Vem
m+m,
the position of centre of mass

0. (,cm_w
m +m,

(L/4)-g(cosq)L/4

5 V%=
; Interna force doesnot change
8. mr =m,,

.m
2

10. =
Xom m

Meing (L/4)
y :2—’ r.cm: Xcm+ycm
cm m
— MY L%, My

. Xcm -
1 m+m,+m,
12. Center of massdoesnot change

13. Digancefromshore=(10- 1+d) 14.y=yw’ ¢
|ﬁ' B

AB

11—, —
15.Areaoftriang|e:§|A Bl 16.sinq =

17. V=1w; 1 = Reosq; w =22

18. Number of revolutions= areaunder thecurve

19 w=——=_~

20. q=t3+t2+t+1 W= =32 +2t+1

21. a=(jj—\iv=6t+2=12+2:14rads'2
22. Givenw, :Oandq=%at2
23. w; =0; t=2s;

q =50(2p)=100p rad

\ azﬁé:@:SOp rad s 2
t 4
) 1 -, 1
'q’in4sec; q =2at :E(5OP)(16)
=400p rad
inthelast 2 sec, q =400p - 100p =300p rad
\ nho.of rotatlons—— % =150
) 2 2
24. t=F"F
effort arm
MA= ——M—
25. load arm
2 2 2 2
26. | =Smr?® =1(1)" +2(2)" +3(3)
I
andK=1/— Ans. 36, 2.449
Sm
2152
27. | =mr?+mr? =2mr? 28|Sphere MR
2 2 _ 2e4 3u 2 _ 5
| =— MR pR’7; DR =—p DR
29. 5 83 H D



M M
30. O—5—€) 1=8m?
L
H =
L L Herer=—7
D ba _.€ agE_d@ 2
%I/ C \,\% \I—4gM8\/§%—2ML
. (2 2
31. |:érn‘2:4mgL3 :ﬂzzmz
21 2
st gk = [ = [P -
IUSOr gyration M am \/E

32. 1 =2§ML%0+M gL«/Egz; = 2ML? + 2ML? = 4ML?

33. 5‘%\ 5

| =2§M aeifzﬁzMLz
g 8 284
——
34. | =ML +ML? =2ML?
35. | ulzand%:?:mm
| =38M aei?ﬂ
g 8\ﬁ§ﬂ g
_MLZ
37. 1 =2gML°0
a8 |:M2\/§L32_3ML2
' g2 q 4
39. K =\k2, +d*
a<2

2 16' 100_(%‘I2 16
40,1 = 2 C T 4+ Sl 7Y B e
I =MK*P TaK gKl ] g ly 17

41. With respect to centre of mass, effective mass
_mm o, _¢mm U,
; [

m+m,’ em+m g
2 2
a2 1= oy = ME
12 Y 6
mL2 _L
_m” k=L
43 \ K==

N R FY
45. 1w, =1 W, 7 T

46. KE==Llw
47. 1w, =1 w,; I,n, =1,n, P n,=200rpm
48. I1W1 = I2W2
&8, 6
49. 1w, = 1w, ; mkiw, = mkow, ; kiw, :gz kla W,

_ 2pr
50. L =mvr and T

51. lw= é MR?w = constant ;5 Ry = constant

DI DR L-L
2 and —=2— t =21
52. | L R | R 53. "
54. Iw, = I w,and R15T1 = R25T2
55 2. 2._—2' av_loz
-L=mrw"; Lpurw Lo, ngfa
56. p=tw 57. p=tw 58. p=tw
Q= gsmtzq
50. 14 K
2
1 -,_1 5
—mv- ==Iw
61. > 2
o o]
KE, ,,.._% 1 7,
63 KEun G KT B4 KEg =T Iw
§ R’
|
LEVEL -1 (H.W)
— |

CENTRE OF MASS
1. Thedistance of centreof massfrom ‘O’ is
5kg 4kg 6kg

0 03m  1m
1)0.21m 2)0.35m  3)0.42m 4)0.48m
2. Four bodiesof masses1,2,3,4kgrespectively
areplaced at the comersof a square of side
‘a’. Coordinates of centre of massare (take
lkgat theorigion, 2kgon X-axisand 4kgon
Y-axis)

wa a5 7ab_aa %o afa s
D€10'25252°105Y82' 1057810 2 5




3. Auniformrod of length onemeter isbent at
its midpoint to make 90°. The distance of
centre of mass from the centreof rod is (in
cm)

1) 20.2 2)134 3)15 4) 35.36

4. Particlesof masses 1kg and 3kg areat

(2 +5j +13k)m and (- 6i +4j - 2k)m then
instantaneous position of their centreof mass
is

16i +17j +7k)m

1
1) Z('
2) %(-8i +17j+7k)m
3) %(-6i +17j+7k)m

4) %(-a +17j +5k)m

5. A boat of mass50kgisat rest. A dog of mass
5kgmovesin theboat with avelocity of 20m/
s. What isthevelocity of boat?
1) 4m/s 2)2m/s 3)8m/s 4)1lm/s

MOTION OF CENTRE OF MASS,
LINEAR MOMENTUM OF

CENTRE OF MASS
6. Twobodiesof massesb5kgand 3kgaremoving
towards each other with omst and gms?
respectively. Then velocity of centreof massis
1) 0.25ms t towards 3kg 2) 9 5ms * towards5kg

3) 0.25ms * towards5kg 4) 9.5ms * towards 3kg

7. Adircular discof radius20cm iscut from one
edgeof alarger circular disc of radius50cm.
The shift of centre of massis
1)57cm  2)-5.7cm  3)3.2cm 4)-3.2cm

8. Two particles of masses 4kg and 6kg are
separated by a distance of 20m and are
moving towards each other under mutual
force of attraction, the position of the point
wherethey meet is
1) 12mfrom4kgbody 2) 12m from 6kg body
3) 8mfrom4kgbody 4) 10m from 4kg body

9. AuniformmetrerodisbentintoL shapewith
the bent arms at 90° to each other. The
distance of the center of massfrom the bent
pointis

Va2 A2z V2 Vel

10. Two objects of masses 200g and 500g have

velocities of 10i m/s and (3i+5j)m/s
respectivey. Thevelocity of their centreof mass

is
- 5. o
1)5i - 25j 2)7|- 25]
95 +2] 252 ]
VECTOR PRODUCT OR CROSS
PRODUCT

11. The position of a particle is given by
r=i+2j-k and its momentum is

B = 3?+4] - 2%k. Theangular momentum is
perpendicular to
1) x-axis 2) y-axis 3) z-axis
4) lineat equal anglesto all theaxes

12. A uniform spherehasradiusR. A sphere of
diameter R is cut from its edge as shown.
Then the distance of centre of mass of
remaining portion from the centr e of massof
theoriginal sphereis

DR/7 2)R/14 3)2R/7 4)R/18
13. Theareaof the par allelogram whose adj acent

sidesare P=3+4j; Q=-5+7] is

(in sg.units)

1)20.5 2) 82 3) 41 4) 46
14.1f A=3i+j+2k and B=2i- 2j+4k and q

is the angle between the two vectors, then

sing iIsequal to

2 2 2 2
D327 G N
ROTATIONAL VARIABLES,
RELATION BETWEEN LINEAR

AND ANGULAR VARIABLES

15. A particle is moving with uniform speed
0.5m/s along a circle of radius 1m then the
angular velocity of particleis (inrads?)
12 2)15 31 405

16. Theangular veocity of the secondshand in a
watchis
1) 0.053rad/s
3) 0.105rad/s

2)0.210rad/s
4) 0.42rad/s



17. Theangular displacement of aparticleisgiven
by q =t* +2t +1, Wheret istimein seconds.
Itsangular acceleration at t = 2sis

1) 14rad s 2 2) 17rads?

3) 12rads? 4) 9rad s2
ROTATIONAL KINEMATICS,
TORQUE, MECHANICAL

EQUILIBRIUM

18. Adcircular discisrotatingabout itsown axis
at auniform angular velocity w. Thediscis
subjected touniform angular retardation by

w

2
during 120rotations. Thenumber of rotations
further madeby it beforecomingtorestis
1)120 2) 60 3)40 420

19. The handle of a door is at a distance 40cm
from axisof rotation. If aforce 5N isapplied
on thehandlein adirection 30°with plane of
door, thenthetorqueis
1) 0.8 Nm 2)1Nm 3)1.6Nm4)2Nm

20. A door canjust beopened with 10N forceon
the handle of the door. The handle is at a
distance of 50cm from the hinges. Then, the
torqueapplied onthedoor (in Nm)is
15 2) 10 3) 15 4) 20

21. Aparticdleof massmisprojected with aninitial
velocity u at an angle q to horizontal . The
torque of gravity on projectile at maximum
height about the point of projectionis

which itsangular velocity isdecreased to

u?sin2

1) % 2) mgu25in2q
2 -

3) —mguzsmq 4) %muzsian

22. A uniformrodis4m long and weights10kg.
Ifitissupported on aknifeedgeat onemeter
from theend, what weight placed at that end
keepstherod horizontal.

1) 8kg 2)10kg 3)12kg 4) 15kg
ROTATIONAL INERTIA OF SOLID BODIES
23. Theratio of moments of inertia of a solid
sphereabout axespassing through itscentre

and tangent respectively is
1) 2.5 2) 2.7 3)5:2 472

24,

25.

If I ismoment of inertiaof athincircular plate
about an axispassng through tangent of plate
in its plane. The moment of inertia of same
circular plateabout an axisper pendicular toits
planeand passngthrough itscentreis
pd 2 a2

) 5 ) 5 ) 3 ) 3
Themoment of inertia of asolid sphereabout
an axispassing through itscentreis 0.8kgm*.
Themoment of inertia of another solid sphere
whose massissameasmassof first sphere,
but the dendity is 8 times density of first

sphere, about an axis passing through its
centreis

1) 0.1kgm? 2) 0.2kgm?
3) 0.4kgm? 4) 0.5kgm?

26. M oment of inertia of a hoop suspended from

27.

28.

29.

30.

apeg about the pegis

MR? 3MR?
1) MR? 2 > JovRrR? 4) >

Four particleseach of mass1kg are at the
four cornersof squareof sdelm. TheM.l.of

thesystem about anor mal axisthrough centre
of squareis

1)6kgm® 2) 2kgm?® 3)1.25kgm? 4) 2.5kgm?
Three identical masses, each of mass 1kg,
are placed at the corners of an equilateral
triangle of sdel. Then themoment of inertia
of thissystem about an axisalong oneside of
thetriangleis

1) 312 2) |2 3) §|2 4) :_3|2
3l I 4 2
A wireof massm and lengthlisbentinthe
form of circular ring. Themoment of inertia
of thering about itsaxisis

ml? ml? mi?

1) mi? 2) 4p2 3) 2p2 4) F

Themoment of inertiaof athin uniform rod of
mass M and length L about an axis
perpendicular totherod, through itscentreis
|. Themoment of inertiaof ther od about an axis
perpendicular torod throughitsend point is

| |
1) 2 2) > 321 44



31.

32.

33.

35.

36.

37.

38.

39.

Four point sizebodieseach of massm are

fixed at four cornersof light squar eframe of
sdelength Im. Theradiusof gyration of these
four bodiesabout an axisper pendicular tothe
planeof framepassing through itscentreis

1 1
1) /2 2)2 35 43

Uniform square plate of mass 240 gram is
madetorotateabout an axispassing through
any diagonal of plate. If itsmoment of inertia

is 2" 10 *kgn? thenitssidelengthis

1) 10cm  2) 12cm 3) 15cm  4) 20cm
Two obj ectsof masses 1kg and 2kg separ ated
by adistanceof 1.2m arerotating about their
centreof mass. Find themoment of inertia of
the system

1) 0.96kgm? 2) 0.48kgm?

3) 0.83kgm? 4) 0.72kgm?’
Theradiusof gyration of abody about an axis
at adistance of 4cm from its centre of mass
isbcm. Theradiusof gyration about aparalle
axisthrough centre of massis

1) 2cm 2)5cm  3)4cm  4) 3cm
The M.l. of a thin rod about a normal axis
throughitscentreisl. It isbent at thecentre
such that thetwo partsare perpendicular to
each other and perpendicular totheaxis. The
M.I. of thesystem about the sameaxiswill be
12l 2)1 3)1/12 4) 41
Themoment of inertia of two spheresof equal
masses about their diametersarethe same.
Oneishollow, then ratio of their diameters
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ANGULAR MOMENTUM AND
CONSERVATION OF ANGULAR

MOMENTUM

A circular discof mass4kgand of radius10cm
isrotating about its natural axisat therate
of 5Srad/sec.itsangular momentum s

1) 0.25kgm’s* 2) 0.1kgm?’s™*

3) 2.5kgm’s* 4) 0.2kgm’st

If the mass of earth and radius suddenly
become2timesand 1/4th of the present value,
thelength of the day becomes

1) 24h 2) 6h 3)3/2h 4)3h

A child isstanding with folded handsat the
centreof aplatform rotating about itscentral
axis. TheK.E. of thesystem isK. The child
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now stretches his arms so that the M.I. of
the system doubles. The K.E. of the system
now is

1) 2K 2) K/2 3) 4K 4) K/4
If radius of earth shrinks by 0.1% without
changein itsmass, the per centage changein
theduration of oneday

1) decreaseby 0.1% 2) increaseby 0.1%

3) decrease by 0.2% 4) increase by 0.2%

A ballet dancer spinsabout avertical axisat
60r pm with hisar msclosed. Now hestretches
his arms such that M.I. increases by 50%.
Thenew speed of revolution is

1) 80rpm  2) 40rpm  3) 90rpm 4) 30rpm
A metalliccircular whed isrotating about its
own axiswithout friction. If theradiusof whed
expands by 0.2%, per centage changein its
angular velocity

1)increaseby 0.1% 2) decrease by 0.1%
3)increaseby 0.4%  4) decrease by 0.4%

A uniformcircular discof radiusR isrotating
about itsown axiswith moment of inertial at
an angular velocity w If adenser particle of
mass m is gently attached to therim of disc
than itsangular velocity is

| + mR? Iw
Hw 2)Iw(l +mR) 3) ™ O,

A particleof massmisrotatingalongacircular
path of radiusr. [tsangular momentumisL.
Thecentripetal forceactingon theparticleis
L? ’m L? L?

1) — 2 3 4
) mr ) ) mr? ) mr

F=ai+3j+6k and r=2i- 6j-12k. The
valueof ‘a for which theangular momentum
isconserved is

1)-1 2)0 3)1 4) 2

If earth shrinksto 1/64 of itsvolumewith mass
remaining same, duration of theday will be

1) 1.5h 2) 3h 3) 4.5h 4) 6h

A massiswhirled in a circular path with a
constant angular velocity and its angular
momentumisL. If thelength of stringisnow
halved keepingtheangular velocity same, the
new angular momentum s

1) L/4 2)L/2 3L 42L

A disc rotates with angular velocity w and
kineticenergy E. Then itsangular momentum

2E
L=2=
L= 4
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ROTATIONAL DYNAMICS

2, 5 .
A wheel at rest has M.l. —kgm®_ |t is

rotated by a 60W motor for oneminute. The
number of rotationsmadeby thewhed in one
minuteis

1)90 2)450 3) 1800 4) 1200
Theshaft of amotor ismaking 1260rpm. The
torque supplied by themotor is100Nm. the
power of motor is (in KW)

1)100 2)21 3)132 4)48

An electric motor rotates a wheel at a

constant angular velocity 10rps while

opposing torqueis 10Nm. Thepower of that
electricmotor is

1) 120W  2) 628W 3) 314W  4) 3.14W
The work done in increasing the angular
frequency of acircular ring of mass2kgand
radius25cm from 10 rpm to 20rpm about is
axis

1)0.2058J 2)0.2040J 3)0.2085J 4)0.2004J

ROLLING MOTION
Aringisallowed toroll down on an incline of
1in 10without dlipping. Theacceleration of
its center of massis

1)9.8ms ?2) 4.9ms 2 3) 0.98ms *4) 0.49ms >
A cylinder isreleased from rest from thetop

of aninclineof inclination g and length ‘I’ . If
thecylinder roleswithout dipping, itsspeed
at thebottom
4ql smq 3glsing
K 22
3 4gsing
35| nqg 3

For abody rollingalongaleve surface, without
dippingthetrandational and rotational kinetic
energiesareintheratio2:1.Thebody is

1) Hollow sphere 2) solid cylinder
3)Ring 4) Solid sphere
A s0lid sphereand a spherical shell roll down
an incline from rest from same height. The
ratio of timestaken bythem is

21
) \/% 2% 93 f 95

When a solid sphere is rolling along Ievel
surface the percentage of its total kinetic
energy that istrandational is

1) 29%2) 71% 3)60%  4) 40%

Athinringof masslkgandradiusimisralling
at aspeed of 1mg'? . Itskineticenergy is
D2 2)13 3)05) 4)zero
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36. M.l of solid sphere about diameter = gmr2
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