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PHYSICS

BOOKS - MTG PHYSICS (ENGLISH)

SYSTEM OF PARTICLES AND
ROTATIONAL MOTIONS

Introduction

1. In a spinning top, axis moves around the

vertical through its point of contact with the


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lM2AGCL41EoM

ground sweeping out a cone. This movement

of the axis of the top around the vertical is

known as

A. a. rotation

B. b. translation

C. c. precession

D.d.rolling

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_lM2AGCL41EoM

Centre Of Mass

1. The centre of mass of a body

A. lies always at the geometrical centre
B. lies always inside the body
C. lies always outside the body

D. may lie within or outside the body

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_OMnSs355C6uL

2. The position of the centre of mass of a cube

of uniform mass density will be at

A. the centre of one face

B.the centre of the interaction of

diagonals of one face.

C. the geometric centre of the cube

D. the edge of a cube

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_8Rz4MgHwRmy2

3. The reduce mass of two particles having

masses m and 2 m is

A.2m

B.3m

C.2m/3

D. m/2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8Rz4MgHwRmy2
https://dl.doubtnut.com/l/_ClC2f1jsX3pB
https://dl.doubtnut.com/l/_b6Rq4at3ZXMN

4, Three particles of masses
3

1kg, Ekg, and 2kg are located the vertices

of an equilateral triangle of side a. The =,y

coordinates of the centre of mass are.

ha 2a
A a ;

9 3/3

2a Ha
B. b. :

3,3 9

ha 2a
C.c.—, —

RVE!
5. d 2a ba
.d. 3, 9

Answer: a

I o Watch Video Solution


https://dl.doubtnut.com/l/_b6Rq4at3ZXMN

5.The x, y coordinates of the centre of mass of

a uniform L-shaped lamina of mass 3 kg is

.1!

A

!

€—2 m—>| —>X

A.(5/6 m,5/6 m)

B.(1Tm,1m)


https://dl.doubtnut.com/l/_b6Rq4at3ZXMN
https://dl.doubtnut.com/l/_LMbFp6ugF8cc

C.(6/5 m, 6/5 m)

D. (2 m, 2m)

Answer: a

o Watch Video Solution

6. The centre of mass of a system of two
particle of masses m; and ms is at a distance
d; from mass m; and at a distance d, from

mass my such that.


https://dl.doubtnut.com/l/_LMbFp6ugF8cc
https://dl.doubtnut.com/l/_vppRqEDQPjc3

A— = —
d2 mi

g d1 _ ™1
d2 mo
d m

C _1 — —1—|-m2
d2 mi
d m

D. — = — + m,
d2 nmi

Answer: a

o Watch Video Solution

7. Centre of mass of three particles of masses
lkg, 2kg and 3kg lies at the point (1,2, 3)

and centre of mass of another system of


https://dl.doubtnut.com/l/_vppRqEDQPjc3
https://dl.doubtnut.com/l/_yn1OezNpwxva

particles 3kg and 2kg lies at the point
(— 1,3, — 2). Where should we put a particle
of mass bkg so that the centre of mass of
entire system lies at the centre of mass of first
system ?

A. (0,0, 0)

B. (1, 3,2)

C. (-1, 2,3)

D.(3,1,8)

Answer: d

| 8


https://dl.doubtnut.com/l/_yn1OezNpwxva

8. Two particles of masses 1 kg and 3 kg have
position vectors
2%-+—33-+—4@ and ——2%-+—33-—-4@

respectively. The centre of mass has a position

vector
Ai+ 37— 2k
B.—1 — 3] — 2k
C.—i+43j+ 2k

D.—i + 37 — 2k


https://dl.doubtnut.com/l/_yn1OezNpwxva
https://dl.doubtnut.com/l/_GOBQMXqN6cX6

Answer: d

o Watch Video Solution

Motion Of Centre Of Mass

1. When an expolsive shell travelling in a
parabolic path under the effect of gravity
explodes in the mid air, the centre of mass of

the fragments will move.

A. a.vertically downwards


https://dl.doubtnut.com/l/_GOBQMXqN6cX6
https://dl.doubtnut.com/l/_A56ZH8gC4zHM

B. b.along the original parabolic path

C. c. vertically upwards and then vertically

downwards

D.d. horizontallly followed by parabolic

path

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_A56ZH8gC4zHM

2. The velocity of centre of mass of the system

remains constant, if the total external force

acting on the system is.

A. a. minimum

B. b. maximum

C. c. unity

D. d. zero

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_2Ynp6Yl3Qf5Y

3. Two particles of equal mass have velocities
vl = 2ims ' and v2 = 2jms ! First particle
has an acceleration a = (3i 4+ 35)ms 2 while
the acceleration of the other particle is zero.
The centre of mass of the two particles moves

in a path of
A. asstraight line
B. b.parabola

C. ccircle

D. d.ellipse


https://dl.doubtnut.com/l/_SLNzg6Y6HoGa

Answer: a

° Watch Video Solution

4. A child is standing at one end of a long
trolley moving with a speed v on a smooth
horizontal track. If the child starts running
towards the other end of the trolley with a
speed u, the centre of mass of the system

(trolley + child) will move with a speed :

A. a.zero


https://dl.doubtnut.com/l/_SLNzg6Y6HoGa
https://dl.doubtnut.com/l/_tNTgDugd0Tjb

B.b.(v+u)

C.c.(v-u)

D.d.v

Answer: d

o Watch Video Solution

5. Two masses m; = 1kg and my = 2kg are
connected by a light inextensible string and
suspended by means of a weightness pulley as

shown in the figure. Assuming that both the


https://dl.doubtnut.com/l/_tNTgDugd0Tjb
https://dl.doubtnut.com/l/_pBuYe9fhHjpx

masses start from rest, the distance travelled
by the centre of mass in two seconds is

(Tak:eg = 10ms 2.
J

LN

0
_



https://dl.doubtnut.com/l/_pBuYe9fhHjpx

A.a.20/9m

B.b.40/9 m

C.c.2/3m

D.d.1/3m

Answer: a

o Watch Video Solution

6. The correct relation between linear velocity

v and angular velocity w of a particle is


https://dl.doubtnut.com/l/_pBuYe9fhHjpx
https://dl.doubtnut.com/l/_HF764NCF2ZXy

Answer: b

o Watch Video Solution

7. The direction of the angular velocity vector

is along


https://dl.doubtnut.com/l/_HF764NCF2ZXy
https://dl.doubtnut.com/l/_jcZPccktQsv2

A. the tangent to the circular path

B. the inward radius

C.the outward radius

D. the axis of rotation

Answer: d

° Watch Video Solution

8. Which of the following statements

correct?

| 8


https://dl.doubtnut.com/l/_jcZPccktQsv2
https://dl.doubtnut.com/l/_HZRWjIPnGOsB

9. What is the value of linear velocity, if

@ =3i— 45+ kand ¥ =5i — 6] + 6k?

A 67 + 27 — 3k
B.187 + 37 — 2k
C.—187 — 135 + 2k

D.67 — 2] + 8k

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_HZRWjIPnGOsB
https://dl.doubtnut.com/l/_XYMq5pPUtuQE

10. A disc rotating about its axis with angular
speed w;, is placed lightly (without any
translational pull) on a perfectly frictionless
table. The radius of the disc is R. What are the
linear velocities of the points A, B and C on

the disc shown in Fig. Will the disc roll in the


https://dl.doubtnut.com/l/_XYMq5pPUtuQE
https://dl.doubtnut.com/l/_F4vBonx7XSX3

direction indicated ?

A

X' <

A vy > vB > V¢

B.vy < v < v

C.vy = vB < V¢

D.vqy = vB > v¢



https://dl.doubtnut.com/l/_F4vBonx7XSX3

Answer: d

o Watch Video Solution

Torque And Angular Momentum

1. Figure shows a lamina in * — y plane. Two

axes z and z’ pass perpendicular to its plane.
A force F' acts in the plane of lamina at point
P as shown. Which of the following
statements is incorrect ?

(The point P is closer to z'-axis than the z-


https://dl.doubtnut.com/l/_F4vBonx7XSX3
https://dl.doubtnut.com/l/_3txt9hp5XEkc

axis).

A.Torque T caused by F about z axis is

along k.


https://dl.doubtnut.com/l/_3txt9hp5XEkc

B.Torque 7' caused by F about z' axis is
along — k.

C.Torque caused by F about z axis is
greater in magnitude than that about 2’

axis.

D. Total torque is given by 7 = 7 + 7.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_3txt9hp5XEkc

2. When a torque acting upon a system is zero,

which of the following will be constant ?

A. Force

B. Linear impulse

C. Linear momentum

D. Angular momentum

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_9LBHSG5IX76H
https://dl.doubtnut.com/l/_zIbco1kJCnig

_>
3.Let F' be a force acting on a particle having

. — .
positon vector 7 . LetT be the torque of this

force about the origin then

1

A.?.?>OandF.?<O

%
B.7.7 =0and F.7 =0
%
c.r ?anndF.?#O
%
D.7.7 #0and F. T =0

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_zIbco1kJCnig
https://dl.doubtnut.com/l/_06baSUlrzuAE

4. Angular momentum of the particle rotating

with a central force is constant due to

A. constant torque

B. constant force

C. constant linear momentum

D. zero torque

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_06baSUlrzuAE

5. Find the torque of a force (72 + 33 — 5/%)
about the origin. The force acts on a particle
whose position vector is <% — 3 + I;:)

A 27 + 127 + 10k

B.2i + 107 + 12k

C.2i + 107 + 10k

D.10% + 27 + k

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_TPJkITLW8zX1

6. A disc is rotating with angular velocity w. A
force F acts at a point whose position vector
with respect to the axis of rotation is r. The
power associated with torque due to the force

is given by

Answer: a


https://dl.doubtnut.com/l/_odDqVxOjgasB

° Watch Video Solution

7. A mass M moving with a constant velocity

parallel to the X-axis. Its angular momentum

with respect to the origin

A. a.is zero

B.b. remains constant

C.c. goes on increasing

D. d. goes on decreasing

Answer: b


https://dl.doubtnut.com/l/_odDqVxOjgasB
https://dl.doubtnut.com/l/_7xI3aGFYroAA

o Watch Video Solution

8. A small mass m is attached to a massless
string whose other end is fixed at P as shown
in the figure. The mass is undergoing circular
motion in the x-y plane with centre at O and
constant angular speed w. If the angular
momentum of the system. calculated about O

— —
and P are denoted. by Lo and Lp


https://dl.doubtnut.com/l/_7xI3aGFYroAA
https://dl.doubtnut.com/l/_wQP9Yjgfj5Du

respectively, then.

Az

- -
.........
--------------

— — . .
A. L o and L p do not vary with time.

% . . . . % .
B. L o varies with time while L p remains

constant
— —

C. L o remains constant while L p varies

with time


https://dl.doubtnut.com/l/_wQP9Yjgfj5Du

— —
D. Lo and L p both vary with time

Answer: c

° Watch Video Solution

9. The position of a particle is given by

A

v = (5 + 23’ — k) and momentum
F = (3;, + 45 — 2]%) The angular

momentum is perpendicular to the

A. x-axis


https://dl.doubtnut.com/l/_wQP9Yjgfj5Du
https://dl.doubtnut.com/l/_yAGUVjn24Tpm

B. y-axis

C. z-axis

D. yz-plane

Answer: a

o Watch Video Solution

10. The z component of the angular
momentum of a particle whose position vector

is

I o View Text Solution


https://dl.doubtnut.com/l/_yAGUVjn24Tpm
https://dl.doubtnut.com/l/_c8a8H66KQSEi

11. Consider a particle of mass m having linear

momentum p at position r relative to the
. . %

origin O. Let L be the angular momentum of

the particle with respect to the origin. Which

of the following equations correctly relate(s)

= o
dL — dp

A —— X — =0
@ T
%

L dL _'_d?X%_
dt dt P =
%

dL dr -
_ Xp:O


https://dl.doubtnut.com/l/_c8a8H66KQSEi
https://dl.doubtnut.com/l/_H9PFa7kei25S

dL — _dp
D dt — 7r X W 0
Answer: d

° Watch Video Solution

Equilibrium Of A Rigid Body

1. A rigid body is said to be in partial

equilibrium, when it is in

A. a. translational equilibrium only


https://dl.doubtnut.com/l/_H9PFa7kei25S
https://dl.doubtnut.com/l/_9nUsym6Z5pPP

B. b. rotational equilibrium only

C. c. either (a) or (b)

D. d. neither (a) nor (b)

Answer: C

o Watch Video Solution

2. Moment of couple is called

A. angular momentum

B. force


https://dl.doubtnut.com/l/_9nUsym6Z5pPP
https://dl.doubtnut.com/l/_1NRA5BMJzrdw

C. torque

D. impulse

Answer: C

o Watch Video Solution

3. A couple produces: a) purely translational
motion b) purely rotational motion c¢) both
translational and rotational motion d) no

motion


https://dl.doubtnut.com/l/_1NRA5BMJzrdw
https://dl.doubtnut.com/l/_Nghkglw2JfE7

A. purely translational motion

B. purely rotational motion

C. both translational and rotational motion

D. no motion

Answer: B

o Watch Video Solution

4. Which of the following statements is

incorrect?


https://dl.doubtnut.com/l/_Nghkglw2JfE7
https://dl.doubtnut.com/l/_7qhTA3QGQkDn

A. A pair of equal and opposite forces with

different lines of action is known as

couple.

B.A couple produces rotation without

translation.

C.When we open the lid of a bottle by

turning it, our fingers apply a couple to

the lid.

D. Moment of a couple depends on the

point about which we take the moment.


https://dl.doubtnut.com/l/_7qhTA3QGQkDn

Answer: d

o Watch Video Solution

5. Which of the following relations is correct?

A. Mechanical advantage = Effort/Load

B. Load arm Xx Effort = Effort arm x Load

C.Load arm X Load = Effort arm x Effort

D. None of these

Answer: C


https://dl.doubtnut.com/l/_7qhTA3QGQkDn
https://dl.doubtnut.com/l/_xU0RUXl1uyup

° Watch Video Solution

6. A rigid rod of length 2L is acted upon by
some forces. All forces labelled F' have the
same magnitude. Which cases have a non-zero

net torque acting on the rod about its centre

?
g )
L L
— L - |
ST A
F ' £ F 1
F

L1 >

!

€—>|<«—>
L2 L2y LI2
F m F



https://dl.doubtnut.com/l/_xU0RUXl1uyup
https://dl.doubtnut.com/l/_DEi2kyh2Ozw3

A.land Il only

B. Il and Il only

C.land lll only

D. The net torque is zero in all cases.

Answer: a

o Watch Video Solution

7. (1) Centre of gravity (C.G.) of a body is the
point at which the weight of the body acts,

(2) Centre of mass coincides with the centre of


https://dl.doubtnut.com/l/_DEi2kyh2Ozw3
https://dl.doubtnut.com/l/_HY9pmk2RlxLd

gravity if the earth is assumed to have
infinitely large radius,

(3) To evaluate the gravitational field intensity
due to any body at an external point, the
entire mass of the body can be considered to
be concentrated at its C.G..,

(4) The radius of gyration of any body rotating
about an axis is the length of the
perpendicular dropped from the C.G. of the
body to the axis. which one of the following

pairs of statements is correct ?

A. (1) and (4)


https://dl.doubtnut.com/l/_HY9pmk2RlxLd

B. (1) and (2)

C. (1) and (3)

D. (3) and (4)

Answer: a

o Watch Video Solution

8. A non-uniform bar of weight W and weight
L is suspended by two strings of neigligible
weight as shown in figure. The angles made by

the strings with the vertical are 6; and 6,


https://dl.doubtnut.com/l/_HY9pmk2RlxLd
https://dl.doubtnut.com/l/_dvWECTPVTbls

respectively.

The distance d of the centre of gravity of the

bar from left end is.

S TTT7777 7777777777

tan@
A.L(tan91 + a 2)

tan 6

tan 91
B. L tan 6
tan6; +

tan 6,
C.L tan 09
tan 91 -+



https://dl.doubtnut.com/l/_dvWECTPVTbls

tan92
D. L tanHl +
tan 6,

Answer: b

o Watch Video Solution

9. A uniform rod of length 1m mass 4kg is
supports on tow knife-edges placed10cm from
each end. A 60N weight is suspended at 30cm
from one end. The reactions at the knife edges

is.

A.a.60 N,40 N


https://dl.doubtnut.com/l/_dvWECTPVTbls
https://dl.doubtnut.com/l/_mmf67gTdtMdA

B.b.75N,25N

C.c.65N,35N

D.d.55N,45N

Answer: c

o View Text Solution

10. A car weighs 1800kg. The distance between
its front and back axles is 1.8m. Its centre of
gravity is 1.05m behind the front axle.

Determine the force exerted by the level


https://dl.doubtnut.com/l/_mmf67gTdtMdA
https://dl.doubtnut.com/l/_tyy1yLs1MTWs

ground on each front wheel and each back

wheel.

A. 4000 N on each front wheel, 5000 N on

each back wheel

B. 5000 N on each front wheel, 4000 N an

each back wheel

C.4500 N on each wheel, 4500 N on each

back wheel

D. 3000 N on each front wheel, 6000 N on

each back wheel


https://dl.doubtnut.com/l/_tyy1yLs1MTWs

Answer: a

o Watch Video Solution

11. A 3m along ladder weighing 20kg leans on
a frictionless wall. Its feet rest on the floor 1m
from the wall. Find the rection forces of the

wall and the floor.

A.254/2 N, 203 N
B.50+/2 N, 230 N

C.203 N, 25y/2 N


https://dl.doubtnut.com/l/_tyy1yLs1MTWs
https://dl.doubtnut.com/l/_ZiNgwdqHCqOa

D. 230N, 504/2 N

Answer: a

o Watch Video Solution

12. A metre stick is balanced on a knife edge at
its centre. When two coins, each of mass 5 g
are put one on top of the other at the 12.0 cm
mark, the stick is found to be balanced at 45.0

cm. What is the mass of the metre stick?

A.56g


https://dl.doubtnut.com/l/_ZiNgwdqHCqOa
https://dl.doubtnut.com/l/_DaPm5P8kc2W0

B.66 g

C.76g

D.86 g

Answer: b

o Watch Video Solution

13. A uniform cube of mass m and side a is
placed on a frictionless horizontal surface. A
vertical force F' is applied to the edge as

shown in Fig. Match the following (most


https://dl.doubtnut.com/l/_DaPm5P8kc2W0
https://dl.doubtnut.com/l/_4CtgtuwE1oXb

appropriate choice) :

(ay)mg/4 < F < mg /2 (i) Cube will move up.

(b) F > mg/2 (ii) Cube will not exhibit
motion.

(c) F' > mg (iii) Cube will begin to rotate and
slip at A.

(d) FF = mg/4 (iv) Normal reaction effectively

at a /3 from A, no motion.

AF



https://dl.doubtnut.com/l/_4CtgtuwE1oXb

A. A-p, B-q, C-s, D-r

B. A-r, B-s, C-q, D-p

C. A-q, B-r, C-p, D-s

D. A-s, B-p, C-r, D-q

Answer: C

° Watch Video Solution

Moment Of Inertia


https://dl.doubtnut.com/l/_4CtgtuwE1oXb

1. Analogue of mass in rotational motion is.

A. moment of inertia

B. torque

C. radius of gyration

D. angular momentum

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qVJIslN4UTzO

2. Moment of inertia of body depends upon

A. mass of the body

B. axis of rotation of the body

C. shape and size of the body

D. all of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZsvhiAMpNyKx

3. Which of the following has the highest
moment of inertia when each of them has the
same mass and the same radius ? a) A ring
about any of its diameter. b) A disc about any
of its diameter. c) A hollow sphere about any
of its diameter. d) A solid sphere about any of

its diameter

A. Aring about any of its diameter.

B. A disc about any of its diameter.


https://dl.doubtnut.com/l/_BIV1KtHHTqWc

C.A hollow sphere about any of its

diameter.

D. A solid sphere about any of its diameter.

Answer: C

o Watch Video Solution

4. A person is standing on a rotating table
with metal spheres in his hands. If he
withdraws his hands to his chest, then the

effect on his angular velocity will be. a)


https://dl.doubtnut.com/l/_BIV1KtHHTqWc
https://dl.doubtnut.com/l/_Tu89kKhmRoRU

increase b) decrease c¢) remain same d) can't

say

A. increase

B. decrease

C.remain same

D. can't say

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_Tu89kKhmRoRU

5. A solid cylinder of mass M and radius R
rotates about its axis with angular speed w. Its

rotational kinetic energy is
1 2 2
A. EMR W

B. M R?w?

1
C. ZMR%P

1
D. gMR%2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_db5oLe35ZSbJ

6. Match the Column | and Column II.,B

A. A-p, B-q, C-r, D-s

B. A-q, B-r, C-s. D-p

C.Ar,B-q,Cp,D-p

D. A-r, B-s, C-p, D-q

Answer: d


https://dl.doubtnut.com/l/_6MyrVClXbYbe

° Watch Video Solution

7. The radius of gyration of an uniform rod of
length [ about an axis passing through one of

its ends and perpendicular to its length is.

N @

o

MINS wINQI
Sy oy
o \W)]

Answer: c


https://dl.doubtnut.com/l/_6MyrVClXbYbe
https://dl.doubtnut.com/l/_vcZG3vxllNh4

° Watch Video Solution

Theorems Of Perpendicular And Parallel Axes

1. Two masses each of mass M are attached to

the end of a rigid massless rod of length L.
The moment of interia of the system about an
axis passing centre of mass and perpendicular

to its length is.

A. MI2/4

B. ML?/2


https://dl.doubtnut.com/l/_vcZG3vxllNh4
https://dl.doubtnut.com/l/_fc3eImo0IgwJ

C. ML?

D. 2M L2

Answer: B

o Watch Video Solution

2.From a uniform circular disc of radius R and
. . R

mass 9M, a small disc of radius — is removed

as shown in the figure. The moment of inertia

of the remaining disc about an axis

perpendicular to the plane of the disc and


https://dl.doubtnut.com/l/_fc3eImo0IgwJ
https://dl.doubtnut.com/l/_5GNZIy5UYeaE

passing through centre of discis :

A. AMR?

B. %MR?'

C. 40M R?


https://dl.doubtnut.com/l/_5GNZIy5UYeaE

D. %MRz

Answer: A

° Watch Video Solution

3. A uniform square plate S(sidec) and a
unifrom rectangular plate R(sideb, a) have
identical areas and mass [Fig.]

Show that

() Lg/Ls<1, (i) Lg/ILs>1 (i)


https://dl.doubtnut.com/l/_5GNZIy5UYeaE
https://dl.doubtnut.com/l/_RPj9wRfkX8an

Lp/Ls> 1

Y AY
H A
] bt
c,' >x <!
: ;
v e L
R s ¢
A. (i) only
B. (ii) only

C. Both (i) and (ii)

D. Neither (i) nor (ii)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_RPj9wRfkX8an

4. Find the moment of inertia of a sphere
about a tangent to the sphere, while the mass
of the sphere is M and the radius of the

sphere is R.

A 2MR2
"5

§)
B. — M R?
= R

4
C. — MR?
5

7
D. — MR?
5

Answer: D

I o Watch Video Solution


https://dl.doubtnut.com/l/_24ETbSW2SwH5

5. With reference to Fig. of a cube of edge a
and mass m, state whether the following are

true or false. (O is the centre of the cube.)

H 4 Z"
2 G
D
0t|C
E / F
Y
A (7 —


https://dl.doubtnut.com/l/_24ETbSW2SwH5
https://dl.doubtnut.com/l/_CapCSjwqGo1j

A. The moment of inertia of cube about z’

ma2

2

isl] =1, +

B. The moment of inertia of cube about z

ma2

is I, =1, + 5

D. None of these

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_CapCSjwqGo1j

Kenematics Of Rotational Motion About A Fixed

Axis

1. An athlete throws a discus from rest to a
final angular velocity of 15rads ' in 0.270s
before releasing it. During acceleration,
discuss moves a circular arc of radius 0.810m.

Acceleration of discus before it is released is.

A. 45ms 2
B. 182ms 2

C.187ms 2


https://dl.doubtnut.com/l/_vEWbqczldcoV

D. 192ms 2

Answer: a

° Watch Video Solution

2. A flywheel rotating at 420 rpm slows down

at a constant rate of 2rads 2. The time

required to stop the flywheel is:

A 22s

B.11s


https://dl.doubtnut.com/l/_vEWbqczldcoV
https://dl.doubtnut.com/l/_8w8YdoJOsbqD

C.44 s

D.12 s

Answer: A

o Watch Video Solution

3. The angular speed of a motor wheel is
increased from 1200 rpm to 3120 rpm in 16
seconds. The angular acceleration of the
motor wheel is a) 2 Tt rads-2 b) 4 Tt rads-2¢c) 6

Tt rads-2 d) 8 Tt rads-2


https://dl.doubtnut.com/l/_8w8YdoJOsbqD
https://dl.doubtnut.com/l/_YtKJNiia7RDB

A 2nrads 2

B. 4rrads 2

C.6mrads 2

D. 87rads 2

Answer: B

° Watch Video Solution

Dynamics Of Rotational Motion About A Fixed

Axis



https://dl.doubtnut.com/l/_YtKJNiia7RDB

1. An automobile engine develops 100 kilo —
watt, when rotating at a speed of
1800rev/ min . Find the torque developed by

it.

10?
A.—m7T Nm

10*
B. — 71 Nm

10°
C.—m7Nm

108
D.—m7 Nm

Answer: b

‘ ° Wiak hh \tAAaA CAaliikianm



https://dl.doubtnut.com/l/_SbTWHaxQBRE1
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2. A grindstone of moment of inertia 6kgm? is
found to have a speed of 150 rpm, 10 sec. After

starting from rest. Torque applied is

A.3mr Nm

B.3N

Answer: a

| s ]


https://dl.doubtnut.com/l/_SbTWHaxQBRE1
https://dl.doubtnut.com/l/_ndozmJrT99H3

| ¥ Watch Video Solution

3. The instantaneous angular position of a
point on a rotating wheel is given by the
equation

o(t) = 2t°> — 6t°

The torque on the wheel becomes zero at a) t

=1sb)t=05sc)t=025sd)t=2s

At=1s
B.t=05s

C.t=0.25s


https://dl.doubtnut.com/l/_ndozmJrT99H3
https://dl.doubtnut.com/l/_OH5GP1rZmxK3

D.t=2s

Answer: a

° Watch Video Solution

4. A rope is wound round a hollow cylinder of
mass 3kg and radius40cm. If the rope is
pulled with a force of 30V, what is the angualr

acceleration of the cylinder ?

A. 15rads 2


https://dl.doubtnut.com/l/_OH5GP1rZmxK3
https://dl.doubtnut.com/l/_iRf7wXh7R2Mp

B. 20rads ~ 2

C.25rads ~2

D. 30rads ~*

Answer: c

o Watch Video Solution

5. In the question number 62, the linear

acceleration of the rope is

A 5ms 2


https://dl.doubtnut.com/l/_iRf7wXh7R2Mp
https://dl.doubtnut.com/l/_fXo1tAbkctm4

B.10ms 2

C.15ms 2

D. 20ms 2

Answer: b

o View Text Solution

6. A hollow cylinder of mass M and radius R is
rotating about its axis of symmetry and a solid
sphere of same mass and radius is rotating

about an axis passing through its centre. It


https://dl.doubtnut.com/l/_fXo1tAbkctm4
https://dl.doubtnut.com/l/_qoOb4HxJbGYv

torques of equal magnitude are applied to

them, then the ratio of angular accelerations

produced is a) 2/5b) 5/2 c) 5/4 d) 4/5

A. 43587

B. 43501

C. 43560

D. 43589

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_qoOb4HxJbGYv
https://dl.doubtnut.com/l/_3sJS7iFCZWt6

7. Too maintain a rotor at a uniform angular
speed of 100rads ™', an engine needs to
transmit torque of 100 N m. The power of the
engine is a) 10 kW b) 100 kw c)10 MW d) 100
MW

A. 10 kW

B. 100 kW

C.10 MW

D. 100 MW

Answer: a



https://dl.doubtnut.com/l/_3sJS7iFCZWt6

I 0 Watch Video Solution

8. A cord of negligible mass is wound round
the rin of a fiywheel of mass 20 kg and radius
20 cm. A steady pull of 25 N is applied on the
cord. The work done by the pull when 2 m of
the cord is unwound is a) 20 J b) 25 ) c) 45 ) d)

50 ]

A.20)

B.25]

C.45)


https://dl.doubtnut.com/l/_3sJS7iFCZWt6
https://dl.doubtnut.com/l/_0myGyTGxhPm3

D. 50 ]

Answer: d

° Watch Video Solution

9. In the question number 66, if wheel starts

from rest, what is the kinetic energy of the

wheel when 2 m of the cord is unwound?

A. 20

B.25])


https://dl.doubtnut.com/l/_0myGyTGxhPm3
https://dl.doubtnut.com/l/_BiPwledRr88o

C.45)

D. 50}

Answer: d

o View Text Solution

10. A unifrom disc of radius R, is resting on a
table on its rim. The coefficient of friction
between disc and table is u Fig. Now the disc
is pulled with a force F' as shown in the Fig.

What is the maximum value of F' for which the


https://dl.doubtnut.com/l/_BiPwledRr88o
https://dl.doubtnut.com/l/_1f7Rkdvf4WRX

disc rolls without slipping ?

—» F
+ »F
R,
t
f
A uMg
B. 2uMg
C. 3uMg

D.4uMg


https://dl.doubtnut.com/l/_1f7Rkdvf4WRX

Answer: C

o Watch Video Solution

Angular Momentum In Case Of Rotations About

A Fixed Axis

1. Which of the following principles a circus
acrobat employs in his performance? a)
Conservation of energy b) Conservation of
linear momentum c) Conservation of mass d)

Conservation of angular momentum


https://dl.doubtnut.com/l/_1f7Rkdvf4WRX
https://dl.doubtnut.com/l/_9JLukHNkWJA1

A. Conservation of energy

B. Conservation of linear momentum

C. Conservation of mass

D. Conservation of angular momentum

Answer: d

o Watch Video Solution

2. Total angular momentum of a rotating body
remains constant, if the net torque acting on

the body is


https://dl.doubtnut.com/l/_9JLukHNkWJA1
https://dl.doubtnut.com/l/_pZuo5jWbmOUr

A. zero

B. maximum

C. minimum

D. unity

Answer: A

o Watch Video Solution

3. When a mass is rotating in a plane about a
fixed point, its angular momentum is directed

along: a) the radius b) the tangent the orbit ¢)


https://dl.doubtnut.com/l/_pZuo5jWbmOUr
https://dl.doubtnut.com/l/_5tb9sW3A5tLy

the line at angle of 45 degree to the plane of

rotation d) the axis of rotation

A. the radius

B. the tangent the orbit

C.the line at angle of 45° to the plane of

rotation

D. the axis of rotation

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_5tb9sW3A5tLy
https://dl.doubtnut.com/l/_ZqcfOOgQjuGo

4. Figure shows two identical particles 1 and 2,

each of mass m, moving in opposite directions
. % .

with same speed V' along parallel lines. At a

particular instant, 7 and 7 5 are their

respective position vectors drawn from point

A which is in the plane of the parallel lines.

Which of the following is the correct

statement ?

A
d11E [
d2 l +‘)’
po Y
Y



https://dl.doubtnut.com/l/_ZqcfOOgQjuGo

_>
A. Angular momentum L ; of a particle 1

. —
aboutAis L =mvr;®

%
B. Angular momentum L, of particle 2

— o
about Ais Ly, = mvr  ®
C. Total angular momentum of the system
about Ais f = mv(71 + 72) ®
D. Total angular momentum of the system

%
about Ais L = mu(dy — dp) ®

® represents a unit vector going into


https://dl.doubtnut.com/l/_ZqcfOOgQjuGo

the page, ® represent a unit vector

coming out of the page

Answer: d

o Watch Video Solution

5. An solid cylinder of mass 20kg and radius
20cm rotates about its axis with a angular
speed 100rads ~!. The angular momentum of
the cylinder about its axis is: a) 40 ) s b) 400 J s

c)20)sd)200]s


https://dl.doubtnut.com/l/_ZqcfOOgQjuGo
https://dl.doubtnut.com/l/_WEuqlqe8rAna

A.40]s

B.400]s

C.20]s

D.200Js

Answer: A

o Watch Video Solution

6. Two bodies have their moments of inertia I
and 21 respectively about their axis of

rotation. If their kinetic energies of rotation


https://dl.doubtnut.com/l/_WEuqlqe8rAna
https://dl.doubtnut.com/l/_JNbt1BmvMhaa

are equal, their angular momenta will be in

the ratio.

Al
2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_JNbt1BmvMhaa

7. A child is standing with his two arms
outstretched at the centre of a turntable that
is rotating about its central axis with an
angular speed wjy. Now, the child folds his
hands back so that moment of inertia
becomes 3 times the initial value. The new

angular speed is.

A. 3w,

B.w,/3

C. 6w,


https://dl.doubtnut.com/l/_d9xrr7iCSWuA

D. w,/6

Answer: B

o Watch Video Solution

8. A circular platform is mounted on a vertical
frictionless axle. Its radius is 7 = 2m and its
moment of inertial = 200kgm?. It is initially
at rest. A 70kg man stands on the edge of the
platform and begins to walk along the edge at

1

speed vy = Ims = relative to the ground.


https://dl.doubtnut.com/l/_d9xrr7iCSWuA
https://dl.doubtnut.com/l/_MfiOfKgMAoPr

The angular velocity of the platform is: a) 1.2

rad/s b) 0.4 rad/s c) 0.7 rad/s d) 2 rad/s

A.1.2rads !

B. 0.4rads !

C.0.7rads !

D. 2rads !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MfiOfKgMAoPr

9. A man stands on a rotating platform with
his arms stretched holding a 5kg weight in
each hand. The angular speed of the platform
is 1.2revs'. The moment of inertia of the
man together with the platform may be taken
to be constant and equal to 6kgm?. If the man
brings his arms close to his chest with the
distance n each weight from the axis changing
from 100cm to20cm. The new angular speed

of the platform is.

A 2revs !


https://dl.doubtnut.com/l/_sPEityZ1C7sN

B. 3revs !

C.5revs !

D. 6revs !

Answer: b

o Watch Video Solution

10. Two discs of moments of inertia I; and I
about their respective axes , rotating with
angular frequencies w; and wy respectively, are

brought into contact face to face with their


https://dl.doubtnut.com/l/_sPEityZ1C7sN
https://dl.doubtnut.com/l/_0OONhqYkumYi

axes of rotation coincident. The angular

frequency of the composite disc will be

I
1W2 A

A. a. I1w1 +
1

I
1W2 iy

B. b. Izwl +
1

I
2wW2 I,

C.clw —
1

I
w2 I,

D.d. Igwl —
1

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_0OONhqYkumYi

11. A ballet dancer, dancing on a smooth floor
is spinning about a vertical axis with her arms
folded with angular velocity of 20rad / s. When
the stretches her arms fully, the spinning
speed decrease in 10rad /s. If I is the initial
moment of inertia of the dancer, the new

moment of inertiais: a) 21 b) 31 c)1/2d) I/3

A. 2]


https://dl.doubtnut.com/l/_PkyH5ouS1Za6

Answer: a

° Watch Video Solution

12. Angular momentum L and rotational kinetic
energy Ky of a body are related to each other

by the relation. (I = moment of inertia)

A 1. Kp=2IL

L2
B. 2. KR — g


https://dl.doubtnut.com/l/_PkyH5ouS1Za6
https://dl.doubtnut.com/l/_zVl36T0nK71C

C3.Kp = —
E=
L2
D.4. Kp = —
E= T
Answer: b

o Watch Video Solution

13. A person with outstretched arms, is
spinning on a rotating stool. He suddenly
brings his arms down to his sides. Which of
the following is true about his kinetic energy K

and angualr momentum L?


https://dl.doubtnut.com/l/_zVl36T0nK71C
https://dl.doubtnut.com/l/_IJCkNN9vEBGD

A. 1.Both K and L increase

B. 2.Both K and L remain unchanged

C.3.Kremains constant, L increases

D. 4 K increases but L remains constant

Answer: d

o Watch Video Solution

14. A child is standing with folded hands at the
center of a platform rotating about its central

axis. The kinetic energy of the system is K. The


https://dl.doubtnut.com/l/_IJCkNN9vEBGD
https://dl.doubtnut.com/l/_rgqBkYMs2tOd

child now stretches his arms so that the
moment of inertia of the system doubles. The
kinetic energy of the system now is: a) K/4 b)
K/2 c) 2K d) 4K

A. K/4

B.K/2

C.2K

D.4 K

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_rgqBkYMs2tOd

15. A solid sphere of mass m and radius R is
rotating about its diameter. A solid cylinder of
the same mass and same radius is also
rotating about its geometrical axis with an
angular speed twice that of the sphere. The

ratio of their kinetic emergies of rotation
(Esphere/Ecylinder) will be.

Al:4

B.3:1

C.2:3


https://dl.doubtnut.com/l/_rgqBkYMs2tOd
https://dl.doubtnut.com/l/_lnGWitnYoig1

D.1:5

Answer: b

° Watch Video Solution

16. Two discs of moments of inertia I; and I
about their respective axes (normal to the disc
and passing through the centre), and rotating
with angular speed w; and wy are brought

into contact face to face with their axes of


https://dl.doubtnut.com/l/_lnGWitnYoig1
https://dl.doubtnut.com/l/_KdkgaYZW9s0V

rotation coincident. What is the loss in kinetic

energy of the system in the process?

w w 2
A I I (Il + I2)

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_KdkgaYZW9s0V

Rolling Motion

1. A solid sphere rolls down two different
inclined planes of the same height but of
different inclinations
A.the speed and time of descend will be
same.

B.the speed will be same but time of

descend will be different.


https://dl.doubtnut.com/l/_ZD0Kb71ARwQb

C.the speed will be different but time are

descend will be same.

D.speed and time of descend both are

different..

Answer: b

o Watch Video Solution

2. Which of the following statements is

correct?


https://dl.doubtnut.com/l/_ZD0Kb71ARwQb
https://dl.doubtnut.com/l/_v5Ogj6Nc9y7V

A.Torque is the rotational analogue of

force.

B. Rolling motion of cylinder down an

inclined plane is combination of

translation and rotational motion.

C. If the effort arm is larger than the load

arm, the mechanical advantage is lesser

than one.

D.For the extended body, the centre of

mass and centre of gravity do not


https://dl.doubtnut.com/l/_v5Ogj6Nc9y7V

coincide.

Answer: c

° Watch Video Solution

3. Which of the following statements is not

correct?

A. During rolling, the instantaneous speed

of the point of contact is zero


https://dl.doubtnut.com/l/_v5Ogj6Nc9y7V
https://dl.doubtnut.com/l/_a1Y646Vw16UX

B. During rolling, the instantaneous

acceleration of the point of contact is

Zero.

C. For perfect rolling motion, work done

against friction is zero.

D.A wheel moving down a perfectly

frictionless inclined plane will slip but

not roll on the plane.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_a1Y646Vw16UX

4. A ball rolls without slipping. The radius of
gyration of the ball about an axis passing
through its centre of mass is k. If radius of the
ball be R, then the fraction of total energy

associated with its rotation will be.


https://dl.doubtnut.com/l/_a1Y646Vw16UX
https://dl.doubtnut.com/l/_6hmhHweSVphy

Answer: c

o Watch Video Solution

5. A solid cylinder of mass M and radius R
rolls without slipping down an inclined plane
making an angle 6 with the horizontal. Then
its acceleration is.

A.1/3 g sinf

B.2/3 g sinf

C.2/5 g sinf


https://dl.doubtnut.com/l/_6hmhHweSVphy
https://dl.doubtnut.com/l/_4Ze7xCiTzDFf

D.2/7 g sinf

Answer: b

° Watch Video Solution

6. In the question number 89, the force of

friction acting on the cylinder is

A.2/3 Mg sinf

B.1/3 Mg siné

C.2/5 Mg siné


https://dl.doubtnut.com/l/_4Ze7xCiTzDFf
https://dl.doubtnut.com/l/_haUvzc6NTJ9u

D. 2/7 Mg sinf

Answer: b

° View Text Solution

7. A solid cylinder rolls up an inclined plane of
inclination @ with an initial velocity v. How far

does the cylinder go up the plane ?

v
A. 9 sin 6

’U2

B. ZQSIDH


https://dl.doubtnut.com/l/_haUvzc6NTJ9u
https://dl.doubtnut.com/l/_xpqtJp101Xu5

Answer: d

o Watch Video Solution

8. A cylinder of radius R and mass M rolls
without slipping down a plane inclined at an
angle 6. Coeff. of friction between the cylinder

and the plane is u. For what maximum


https://dl.doubtnut.com/l/_xpqtJp101Xu5
https://dl.doubtnut.com/l/_mAZRF8TDN8Hv

inclination 6, the cylinder rolls

slipping ?

A. tanf gt 3u,

B.tanf < 3u,

C.tanf It 3u,

D. None of these

Answer: b

without

° Watch Video Solution



https://dl.doubtnut.com/l/_mAZRF8TDN8Hv

9. A ring of radius R is rotating with an
angular speed w, about a horizontal axis. It is
placed on a rough horizontal table. The
coefficient of kinetic friction is uj. The time

after it starts rolling is.

Wo bk R
2

Wog

pr R

Answer: d


https://dl.doubtnut.com/l/_Z94Z4uUIuCp7

° Watch Video Solution

10. When a solid sphere rolls without slipping
down an inclined plane making an angle 6 with
the horizontal, the acceleration of its centre of
mass is a. If the same sphere slides without

friction, its.

>
Y]

N w
= ot |3
Q)

Q


https://dl.doubtnut.com/l/_Z94Z4uUIuCp7
https://dl.doubtnut.com/l/_dPCmK5AViZ9r

Answer: c

o Watch Video Solution

11. A uniform sphere of mass m and radius R
is placed on a rough horizontal surface [Fig.]
The sphere is struck horizontally at a hight A
from the floor. Match the following :

(@) h = R /2 (i) Sphere rolls without slipping

with a constant velocity and no loss of energy.


https://dl.doubtnut.com/l/_dPCmK5AViZ9r
https://dl.doubtnut.com/l/_NcJGaGqjBkiQ

(b) h = R (ii) Sphere spins clockwise, loses
energy by friction.

(c) h = 3R /2 (iii) Sphere spins anti-clockwise,
loses energy by friction.

(d) h=TR/5 (iv) Sphere has only a

translational motion, looses energy by friction.

A A-rh,B-s,C-q,D-p

B.A-s,b-p,C-r,D-q


https://dl.doubtnut.com/l/_NcJGaGqjBkiQ

C.A-q,B-r,C-p,D-s

D.A-p,B-q,C-s,D-r

Answer: a

o Watch Video Solution

12. The moments of inertia of two rotating
bodies A and B are I, and Ig(I4 > Ip). If

their angular momenta are equal then.


https://dl.doubtnut.com/l/_NcJGaGqjBkiQ
https://dl.doubtnut.com/l/_53mfdsYjv31K

A. a. Kinetic energy of A = Kinetic energy of

B. b. Kinetic energy of A > Kinetic energy of

C. c. Kinetic energy of A < Kinetic energy of

D.d. Kinetic energy of the two bodies

cannot be compared with the given data

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_53mfdsYjv31K

13. A body is rolling down an inclined plane. If
kinetic energy of rotation is 40 % of kinetic
energy in translatory state then the body is a.
A.ring
B. cylinder

C. hollow ball

D. solid ball

Answer: d

I a Watch Video Solution


https://dl.doubtnut.com/l/_53mfdsYjv31K
https://dl.doubtnut.com/l/_NKzSFRIzxA9z

14. A wheel of mass 5kg and radius 0.40m is
rolling on a road without sliding with angular
velocity 10rads —*. The moment of ineria of
the wheel about the axis of rotation is
0.65kgm?. The percentage of kinetic energy of
rotate in the total kinetic energy of the wheel

is.

A.22.4%

B.11.2%


https://dl.doubtnut.com/l/_NKzSFRIzxA9z
https://dl.doubtnut.com/l/_ld85daSbUNI9

C.88.8%

D. 44.8%

Answer: d

o Watch Video Solution

15. Three bodies, a ring, a soild cylinder and a
soild sphere roll down the same inclined plane
without slipping. They start from rest. The

radii of the bodies are identical. Which of the


https://dl.doubtnut.com/l/_ld85daSbUNI9
https://dl.doubtnut.com/l/_rrlKxLRbKlcS

bodies reaches the ground with maximum

velocity ?

A.Ring

B. Solid cylinder

C. Solid sphere

D. All reach the ground with same velocity

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_rrlKxLRbKlcS

16. A hoop of radius 2m weight 100kg.lt rolls

along a horizontal floor so that its centre of

1

mass has a speed of 20cms ™ ~. How much

work has to be done to stop it ?
A 2]
B.4 ]
C.6]

D.8])

Answer: b

I ° Wiadk hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_Fgx64d8miqPi
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Hots Higher Order Thinking Skill

1. A tube of length L s filled completely with an
incompressible liquid of mass M and closed at
both the ends. The tube is then rotated in a
horizontal plane about one of its ends with a
uniform angular velocity w. Determine the

force exerted by the liquid at the other end.

L
A Mu?—
Y


https://dl.doubtnut.com/l/_Fgx64d8miqPi
https://dl.doubtnut.com/l/_nGwVftjzwGmA

Answer: a

o Watch Video Solution

2. Ler | be the moment of inertia of a uniform
square plate about an axis AB that passes
through its centre and is parallel to two of its

sides. CD is a line in the plane of the plate that


https://dl.doubtnut.com/l/_nGwVftjzwGmA
https://dl.doubtnut.com/l/_DpsYuY0aQjrX

passes through the centre of the plate and
makes an angle 6 with AB. The moment of
inertia of the plate about the axis CD is then
equal to

Al

B. Isin’ 6

C.Icos’6
D. I cos? 9
. I cos 5 |-

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_DpsYuY0aQjrX

3. Alamina is made by removing a small disc of
diameter 2R from a bigger disc of uniform
mass density and radius 2R, as shown in the
figure. The moment of inertia of this lamina
about axes passing though O and P is
Io and Ip respectively. Both these axes are

perpendicular to the plane of the lamina. The


https://dl.doubtnut.com/l/_DpsYuY0aQjrX
https://dl.doubtnut.com/l/_ZpfGDm02do7O

. Ip .
ratio -F IS

Io

A.13/37
B.37/13
C.73/31

D.8/13

Answer: b



https://dl.doubtnut.com/l/_ZpfGDm02do7O

‘ o Watch Video Solution

4. A boy is pushing a ring of mass 2 kg and
radius 0.5 m with a stick as shown in the
figure. The stick applies a force of 2 N on the
ring and rolls it without slipping with an
acceleration of 0.3m /s. The coeffecient of
friction between the ground and the ring is
large enough that rolling always occur and the
coefficient of friction between the stick and

thering


https://dl.doubtnut.com/l/_ZpfGDm02do7O
https://dl.doubtnut.com/l/_fMVdAJg9yZoK

A.04

B.0.8

C.0.2

D. 0.5

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_fMVdAJg9yZoK

A tangential force F' acts at the top of a thin
spherical shell of mass m and radius R. Find

the acceleration of the shell if it rolls without

slipping.

A. a. Acceleration of disc = 2F/3m


https://dl.doubtnut.com/l/_r4CJcZgCpg36

B.b. Friction force between disc and

surface = 2F/3

C. c. Acceleration of disc = 6F/5m

D.d. Friction force between disc and

surface is F/3

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_r4CJcZgCpg36

6. A stone of mass m tied to the end of a
string, is whirled around in a horizontal circle.
(Neglect the force due to gravity). The length
of the string is reduced gradually keeping the
angular momentum of the stone about the
centre of the circle constant. Then, the tension
in the string is given by T' = Ar"™ where A is a
constant, r is the instantaneous radius of the

circle and n=....

A. a.-3

B.b.3


https://dl.doubtnut.com/l/_IzMO2L8LVRYB

C.c.2

D.d.-4

Answer: a

o Watch Video Solution

7. A rod of weight w is supported by two
parallel knife edges A and B and is in
equilibrium in a horizontal position. The knives

are at a distance d from each other. The centre


https://dl.doubtnut.com/l/_IzMO2L8LVRYB
https://dl.doubtnut.com/l/_dY481KDIXXUM

of mass of the rod is at distance x from A. The

normal reaction on Ais.. And on B is......

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dY481KDIXXUM

8. A particle is projected at time t=0 from a
point P on the ground with a speed v,, at an
angle of 45° to the horizontal. Find the
magnitude and direction of the angular
momentum of the particle about P at tiem
t=wv/g

3
mu,

2V/2g
3

mv

A. a

0

V29

3
Bmvo

C.
V29
\/ﬁmvg

9

B. b.

C.

D. d.



https://dl.doubtnut.com/l/_zUd7fneXy2LK

Answer: a

o Watch Video Solution

Ncer Examplar Problems

1. For which of the following does the centre

of mass lie outside the body ?

A. A pencil

B. A shotput

C.Adice


https://dl.doubtnut.com/l/_zUd7fneXy2LK
https://dl.doubtnut.com/l/_K1bbWfbN1uJH

D. A bangle

Answer: d

o Watch Video Solution

2. Which of the following points is the likely

position of the centre of mass of the system


https://dl.doubtnut.com/l/_K1bbWfbN1uJH
https://dl.doubtnut.com/l/_A2M66kDaGbnk

shown in Fig.

Hollow Sphere

B.B

C.C


https://dl.doubtnut.com/l/_A2M66kDaGbnk

D.D

Answer: c

o View Text Solution

3. A particle of mass m is moving in YZ-plane
with a uniform velocity v with its trajectory
running parallel to +4wve Y-axis and
intersecting Z-axis at z = a in figure. The
change in its angular momentum about the

origin as it bounces elastically form a wall at


https://dl.doubtnut.com/l/_A2M66kDaGbnk
https://dl.doubtnut.com/l/_YozsPlqLPHKL

y=constant is

74

a

4
y

1 4

})’

o Watch Video Solution

4. When a disc rotates with uniform angular

velocity, which of the following is not true ?


https://dl.doubtnut.com/l/_YozsPlqLPHKL
https://dl.doubtnut.com/l/_qZk00JQ96Zch

A. a. The sense of rotation remains same.

B. b. The orientation of the axis of rotation

remains same.

C. c. The speed of rotation is non-zero and

remains same.

D.d. The angular acceleration is non-zero

and remains same.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_qZk00JQ96Zch
https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh

5. A unifrom square plate has a small piece )
of an irregular shape removed and glued to
the centre of the plate leaving a hole behind

[Fig.] The moment of inertia about the z-axis is

than
34 Ay
S o —)Hole
> X » Y
A. increased

B. decreased

C.the same


https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh

D. changed in unpredicted manner

Answer: b

° Watch Video Solution

6.1n problem 5, theCM of the plate is now in

the following quadrant of z — y plane.

Al

B. I

C. 1


https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh
https://dl.doubtnut.com/l/_O10wOrsz0rkT

D. IV

Answer: c

° View Text Solution

7. The density of a non-uniform rod of length
1m is given by p(z) = a(1 + bz?)
where a and b are constantsand 0 < z < 1.

The centre of mass of the rod will be at

A.ij)(?ﬂrb)


https://dl.doubtnut.com/l/_O10wOrsz0rkT
https://dl.doubtnut.com/l/_nh9FglhuRe8C

Answer: a

o Watch Video Solution

8. A Merry -go-round, made of a ring-like
plarfrom of radius R and massM, s
revolving with angular speed w. A person of

mass M is standing on it. At one instant, the


https://dl.doubtnut.com/l/_nh9FglhuRe8C
https://dl.doubtnut.com/l/_Ua935ytjwdRz

person jumps off the round, radially awaay
from the centre of the round (as see from the

round). The speed of the round after wards is

A 2w

C.w/2

D.O

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Ua935ytjwdRz

Assertion And Reason

1. Assertion: No real body is truly rigid.

Reason: A rigid body is a body with a perfectly
definite and unchanging shape. The distances
between different pairs of particles of such a

body do not change.

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.


https://dl.doubtnut.com/l/_o9oRnfMzDv5j

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_o9oRnfMzDv5j

2. The position of centre of mass does not
depend upon the reference frame.
Centre of mass depends only upon the mass

of the body.

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion


https://dl.doubtnut.com/l/_w8RgIFE0CbU2

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: C

o Watch Video Solution

3. Statement-1 : The centre of mass of a body
may lie where there is no mass.
Statement-2 : The centre of mass has nothing

to do with the mass.


https://dl.doubtnut.com/l/_w8RgIFE0CbU2
https://dl.doubtnut.com/l/_L187zE3jsS14

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_L187zE3jsS14

4. To determine the motion of the centre of
mass of a system, knowledge of internal forces
of the system is required.

‘For this purpose we need not to know the

external forces on the system.

A.If both assertion and reason are true
and reason is the correct explanation of

assertion.


https://dl.doubtnut.com/l/_L187zE3jsS14
https://dl.doubtnut.com/l/_ddbWKo9Ir2XJ

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_ddbWKo9Ir2XJ

5. Assertion: If there are no external forces, the
center of mass of a double star moves like a
free particle.

Reason: If we go to the center of mass frame,
then we find that the two stars are moving in
a circle about the center of mass, which is at

rest.

A. Both assertion and reason are true and
reason is the correct explanation of

assertion.


https://dl.doubtnut.com/l/_wg5YdUSrQ3u2

B. Both assertion and reason are true but

reason is not the correct explanation of

assertion

C. Assertion is true but reason is false.

D. Both assertion and reason are false.

Answer: b

° Watch Video Solution



https://dl.doubtnut.com/l/_wg5YdUSrQ3u2

6. Assertion: A girl sits on a rolling chair, when
she stretch her arms horizontally, her speed is
reduced.

Reason: Principle of conservation of angular

momentum is applicable in this situation.

A. Both assertion and reason are true and

reason is the correct explanation of

assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_P6nkt5MKArGe

assertion

C. Assertion is true but reason is false.

D. Both assertion and reason are false.

Answer: a

o Watch Video Solution

7. Assertion : The moment of inertia of a rigid
body reduces to its minimum value, when the
axis of rotation passes through its centre of

gravity.


https://dl.doubtnut.com/l/_P6nkt5MKArGe
https://dl.doubtnut.com/l/_DGqTyi6wz7uE

Reason : The weight of a rigid body always

acts through its centre of gravity.

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.


https://dl.doubtnut.com/l/_DGqTyi6wz7uE

Answer: a

o View Text Solution

8. Assertion: The centre of gravity of a body
coincides with its centre of mass only if the
gravitational field does not vary form one part
of the body to the other.

Reason: Centre of gravity is independent of

the gravitational field.


https://dl.doubtnut.com/l/_DGqTyi6wz7uE
https://dl.doubtnut.com/l/_1CSsJ5yGHUe6

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_1CSsJ5yGHUe6

9. Assertion:The moment of inertia of rigid
body depends only on the mass of the body,
its shape and size. Reason: Moment of inertia

I = MR? where M is the mass of the body

and R is the radius vector.

A.If both assertion and reason are true
and reason is the correct explanation of

assertion.


https://dl.doubtnut.com/l/_1CSsJ5yGHUe6
https://dl.doubtnut.com/l/_0mtRtGx7Ii2f

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: d

° Watch Video Solution



https://dl.doubtnut.com/l/_0mtRtGx7Ii2f

10. Assertion: Value of radius of gyration of a
body depends on axis of rotation.

Reason: Radius of gyration is root mean
square distance of particle of the body from

the axis of rotation.

A. Both assertion and reason are true and

reason is the correct explanation of

assertion.

B. Both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_LauPnEUYcsNr

assertion

C. Assertion is true but reason is false.

D. Both assertion and reason are false.

Answer: a

o Watch Video Solution

11. Assertion: A boiled egg can be easily
distinguished from a raw unboiled egg by

spinning.


https://dl.doubtnut.com/l/_LauPnEUYcsNr
https://dl.doubtnut.com/l/_cerdAU9rPYnF

Reason: The hard boiled egg has a moment of

inertia which is more than that of the raw egg.

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.


https://dl.doubtnut.com/l/_cerdAU9rPYnF

Answer: c

o Watch Video Solution

12. Assertion: A rigid body not fixed in some
way can have either pure translation or a
combination of translation and rotation.

Reason: In rotation about a fixed axis, every
particle of the rigid body moves in a circle
which lies in a plane perpendicular to the axis

and has its centre on the axis.


https://dl.doubtnut.com/l/_cerdAU9rPYnF
https://dl.doubtnut.com/l/_6ktDvLlN2gOt

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_6ktDvLlN2gOt

13. Assertion: The motion of a ceiling fan is
rotational only.
Reason: The motion of a rigid body which is
pivoted fixed of rotation.
A.If both assertion and reason are true
and reason is the correct explanation of
assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_6ktDvLlN2gOt
https://dl.doubtnut.com/l/_OXpFo0hUUuiB

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: a

o Watch Video Solution

14. Assertion: If the head of a right handed
screw rotates with the body, the screw
advances in the direction of the angular

velocty.


https://dl.doubtnut.com/l/_OXpFo0hUUuiB
https://dl.doubtnut.com/l/_KjtFZviK6PCF

Reason: For rotation about a fixed axis, the

angular velocity vector lies along the axis of

rotation.

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.


https://dl.doubtnut.com/l/_KjtFZviK6PCF

D. If both assertion and reason are false.

Answer: a

° Watch Video Solution

15. A sphere cannot roll on a smooth inclined
surface.
The motion of a rigid body which is pivoted or

fixed in some way is rotation.


https://dl.doubtnut.com/l/_KjtFZviK6PCF
https://dl.doubtnut.com/l/_EqzQh0Q24LEP

A.If both assertion and reason are true

and reason is the correct explanation of

assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false.

D. If both assertion and reason are false.

Answer: b

° View Text Solution



https://dl.doubtnut.com/l/_EqzQh0Q24LEP

Kinematics Of Rotational Motion About A Fixed

Axis

1. An athlete throws a discus from rest to a
final angular velocity of 15rads ' in 0.270s
before releasing it. During acceleration,
discuss moves a circular arc of radius 0.810m.

Acceleration of discus before it is released is.

A. 45ms 2

B.182ms 2


https://dl.doubtnut.com/l/_EqzQh0Q24LEP
https://dl.doubtnut.com/l/_vEWbqczldcoV

C.187ms 2

D. 192ms 2

Answer: a

o Watch Video Solution

2. A flywheel rotating at 420 rpm slows down

2

at a constant rate of 2rads “. The time

required to stop the flywheel is:

A 22s


https://dl.doubtnut.com/l/_vEWbqczldcoV
https://dl.doubtnut.com/l/_8w8YdoJOsbqD

B.11s

C.44 s

D.12s

Answer: A

o Watch Video Solution

3. The angular speed of a motor wheel is
increased from 1200 rpm to 3120 rpm in 16

seconds. The angular acceleration of the


https://dl.doubtnut.com/l/_8w8YdoJOsbqD
https://dl.doubtnut.com/l/_YtKJNiia7RDB

motor wheel is a) 2 Tt rads-2 b) 4 Tt rads-2 ¢c) 6

Tt rads-2 d) 8 Tt rads-2

A 2nrads 2

B. 4rrads 2

C.6mrads 2

D. 87rads 2

Answer: B

° Watch Video Solution

Higher Order Thinking Skills


https://dl.doubtnut.com/l/_YtKJNiia7RDB

1. A tube of length L is filled completely with an
incompressible liquid of mass M and closed at
both the ends. The tube is then rotated in a
horizontal plane about one of its ends with a
uniform angular velocity w. Determine the

force exerted by the liquid at the other end.

L
A Muw?—
Y

B. M’


https://dl.doubtnut.com/l/_nGwVftjzwGmA

Answer: a

° Watch Video Solution

2. Ler | be the moment of inertia of a uniform
square plate about an axis AB that passes
through its centre and is parallel to two of its
sides. CD is a line in the plane of the plate that
passes through the centre of the plate and
makes an angle 6 with AB. The moment of
inertia of the plate about the axis CD is then

equal to


https://dl.doubtnut.com/l/_nGwVftjzwGmA
https://dl.doubtnut.com/l/_DpsYuY0aQjrX

Al
B. Isin? 6

C.Icos’6
D. I cos? 9
. I cos 5 |-

Answer: a

o Watch Video Solution

3. Alamina is made by removing a small disc of
diameter 2R from a bigger disc of uniform

mass density and radius 2R, as shown in the


https://dl.doubtnut.com/l/_DpsYuY0aQjrX
https://dl.doubtnut.com/l/_ZpfGDm02do7O

figure. The moment of inertia of this lamina
about axes passing though O and P is
Io and Ip respectively. Both these axes are
perpendicular to the plane of the lamina. The

. Ip .
ratio -F IS

Io

A.13/37

B.37/13


https://dl.doubtnut.com/l/_ZpfGDm02do7O

C.73/31

D.8/13

Answer: b

o Watch Video Solution

4. A boy is pushing a ring of mass 2 kg and
radius 0.5 m with a stick as shown in the
figure. The stick applies a force of 2 N on the
ring and rolls it without slipping with an

acceleration of 0.3m /s. The coeffecient of


https://dl.doubtnut.com/l/_ZpfGDm02do7O
https://dl.doubtnut.com/l/_fMVdAJg9yZoK

friction between the ground and the ring is

large enough that rolling always occur and the

coefficient of friction between the stick and

thering

A.04

B.0.8

C.0.2

D.0.5

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_fMVdAJg9yZoK

A tangential force F' acts at the top of a thin
spherical shell of mass m and radius R. Find

the acceleration of the shell if it rolls without

slipping.

A. a. Acceleration of disc = 2F/3m


https://dl.doubtnut.com/l/_fMVdAJg9yZoK
https://dl.doubtnut.com/l/_r4CJcZgCpg36

B.b. Friction force between disc and

surface = 2F/3

C. c. Acceleration of disc = 6F/5m

D.d. Friction force between disc and

surface is F/3

Answer: d

O Watch Video Solution



https://dl.doubtnut.com/l/_r4CJcZgCpg36

6. A stone of mass m tied to the end of a
string, is whirled around in a horizontal circle.
(Neglect the force due to gravity). The length
of the string is reduced gradually keeping the
angular momentum of the stone about the
centre of the circle constant. Then, the tension
in the string is given by T' = Ar"™ where A'is a
constant, r is the instantaneous radius of the

circle and n=....

A. a.-3

B.b.3


https://dl.doubtnut.com/l/_IzMO2L8LVRYB

C.c.2

D.d.-4

Answer: a

o Watch Video Solution

7. A rod of weight w is supported by two
parallel knife edges A and B and is in
equilibrium in a horizontal position. The knives

are at a distance d from each other. The centre


https://dl.doubtnut.com/l/_IzMO2L8LVRYB
https://dl.doubtnut.com/l/_dY481KDIXXUM

of mass of the rod is at distance x from A. The

normal reaction on Ais.. And on B is......

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dY481KDIXXUM

8. A particle is projected at time t=0 from a
point P on the ground with a speed v,, at an
angle of 45° to the horizontal. Find the
magnitude and direction of the angular
momentum of the particle about P at tiem
t=wv/g

3
mu,

2V/2g
3

mv

A. a

0

V29

3
BmvO

C.
V29

ﬁmvg
d ——
g

B. b.

C.

D.


https://dl.doubtnut.com/l/_zUd7fneXy2LK

Answer: a

o Watch Video Solution

Ncert Exemplar

1. For which of the following does the centre

of mass lie outside the body ?

A. A pencil

B. A shotput

C.Adice


https://dl.doubtnut.com/l/_zUd7fneXy2LK
https://dl.doubtnut.com/l/_K1bbWfbN1uJH

D. Abangle

Answer: d

o Watch Video Solution

2. Which of the following points is the likely

position of the centre of mass of the system


https://dl.doubtnut.com/l/_K1bbWfbN1uJH
https://dl.doubtnut.com/l/_A2M66kDaGbnk

shown in Fig.

Hollow Sphere

B.B

C.C


https://dl.doubtnut.com/l/_A2M66kDaGbnk

D.D

Answer: c

o View Text Solution

3. A particle of mass m is moving in YZ-plane
with a uniform velocity v with its trajectory
running parallel to +4wve Y-axis and
intersecting Z-axis at z = a in figure. The
change in its angular momentum about the

origin as it bounces elastically form a wall at


https://dl.doubtnut.com/l/_A2M66kDaGbnk
https://dl.doubtnut.com/l/_YozsPlqLPHKL

y=constant is

Z A y
-

L/

L~

/

L/

L

a - - :
r/'

vV L

L

y

})"
>

o Watch Video Solution

4. When a disc rotates with uniform angular

velocity, which of the following is not true ?


https://dl.doubtnut.com/l/_YozsPlqLPHKL
https://dl.doubtnut.com/l/_qZk00JQ96Zch

A. a. The sense of rotation remains same.

B. b. The orientation of the axis of rotation

remains same.

C. c. The speed of rotation is non-zero and

remains same.

D.d. The angular acceleration is non-zero

and remains same.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_qZk00JQ96Zch
https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh

5. A unifrom square plate has a small piece Q
of an irregular shape removed and glued to
the centre of the plate leaving a hole behind

[Fig.] The moment of inertia about the z-axis is

than
34 4y
S e ot+»Hole
Q .
> X » Y
A. increased

B. decreased

C.the same


https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh

D. changed in unpredicted manner

Answer: b

° Watch Video Solution

6.In problem 5, theCM of the plate is now in

the following quadrant of z — y plane.

Al

B. I

C. 1


https://dl.doubtnut.com/l/_iwOqMsqIJ8Jh
https://dl.doubtnut.com/l/_O10wOrsz0rkT

D. IV

Answer: c

o View Text Solution

7. The density of a non-uniform rod of length
1m is given by p(z) = a(1 + bz?)
where a and b are constantsand 0 < z < 1.

The centre of mass of the rod will be at

A.@(?H—b)


https://dl.doubtnut.com/l/_O10wOrsz0rkT
https://dl.doubtnut.com/l/_nh9FglhuRe8C

Answer: a

o Watch Video Solution

8. A Merry -go-round, made of a ring-like
plarfrom of radius R and massM, is
revolving with angular speed w. A person of

mass M is standing on it. At one instant, the


https://dl.doubtnut.com/l/_nh9FglhuRe8C
https://dl.doubtnut.com/l/_Ua935ytjwdRz

person jumps off the round, radially awaay
from the centre of the round (as see from the

round). The speed of the round after wards is

A. 2w

C.w/2

D.O

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_Ua935ytjwdRz

