
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

ROTATION

Examples

1. Three particles of masses 1 g, 2g and 3 g are kept at points

(2cm,0), (0.6 cm), (4cm, 3cm) find moment of inertia of all three

particles (in gm-cm(2)) about (a) x-axis 


(b). Y-axis 

(c). Z-axis.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jorcXJk3IWet


2.  


Three rods each of mass m and length l are joined together to

form an equilateral triangle as shown in figure. Find the

moment of inertial of the system about an axis passig through

its centre of mass and perpendicular to the plane of the

particle.

Watch Video Solution

https://dl.doubtnut.com/l/_jorcXJk3IWet
https://dl.doubtnut.com/l/_GeaDUpuv1W5N


3.  


Find the moment of inertia of a solid sphere of mass M and

radias R about an axis XX shown in figure.

A. 
7
5
MR2

https://dl.doubtnut.com/l/_GeaDUpuv1W5N
https://dl.doubtnut.com/l/_2WdPXoOzAHBJ


B. 
4
5
MR2

C. 
3
5
MR2

D. 
2
5
MR2

Answer: A

Watch Video Solution

4. Consider a uniform rod of mass m and length 2l with two

particles of mass m each at its ends. Let AB be a line

perpendicular to the length of rod and passig through its

centre. Find the moment of inertial of the system about AB.

A. 
5
3
ml2

B. 
7
3
ml2

C. 
8
3
ml2

https://dl.doubtnut.com/l/_2WdPXoOzAHBJ
https://dl.doubtnut.com/l/_Y7ovKLIzuN3E


D. 
11
3
ml2

Answer: B

Watch Video Solution

5.  


Find the moment of inertia of the rod AB about an axis yy as

shown in figure. Mass of the rod is m and length is l.

Watch Video Solution

https://dl.doubtnut.com/l/_Y7ovKLIzuN3E
https://dl.doubtnut.com/l/_XlpWEbYkGX1i


6.  


Rod AB has length L. velocity of end A of the rod has velocity

υ0 at the given instant. 


(a). Which type of motion the rod has? 

(b). Find velocity of end B at the given instant. 

(C). Find the angular velocity of the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_XlpWEbYkGX1i
https://dl.doubtnut.com/l/_uRkfZX6TgpUO


7. Find the torque of a force F = a î + 2ĵ + 3k̂  N about a

point O. The position vector of point of application of force

about O is r = 2î + 3ĵ - k̂  m.

Watch Video Solution

( )

( )

8. A small ball of mass 1.0 kg is attached to one end of a 1.0 m

long massless string and te other end of the string is hung

from a point O. When the resulting pendulum is making 30 ∘C

from the vertical, what is the magnitude of net torque about

the point of suspension? [Take g = 10m /s2]

Watch Video Solution

https://dl.doubtnut.com/l/_CjwCp6RYRGmQ
https://dl.doubtnut.com/l/_ACG7GmrjD8vv


9. A force F = 2î + 3ĵ + 4k̂ N is acting at point 

P(2m, - 3m, 6m) find torque of this force about a point O

whose position vector is 

2î - 5ĵ + 3k̂  m.

Watch Video Solution

( )

( )

10. A solid sphere of mass 2 kg and radius 1 m is free to rotate

about an axis passing through its centre. Find a constant

tangential force F requird to rotate the sphere I that tim

interval.

View Text Solution

https://dl.doubtnut.com/l/_t8z5KMJX6jkN
https://dl.doubtnut.com/l/_CKmUrmnzXQWd


11. A angular positio of a point on the rim of a rotating wheel

is given by θ = 4t - 3t2 + t3 where θ is in radiuans and t is in

seconds. What are the angualr velocities at 

(a).t = 2.0 and 


(b). t = 4.0s 


(c). What is the average angular acceleration for the time

interval that begins at t = 2.0s and ends at t = 4.0s? 


(d). What are the instantaneous angular acceleration at the

biginning and the end of this time interval?

Watch Video Solution

https://dl.doubtnut.com/l/_ucu2MYb7WyHa


12.  


A circular disc is rotating with an angular speed (in radian per

sec) 

ω = 2t2 


given, CP = 2m 


In terms of î, ĵ and k̂ at t = 1s 


find, 

(a). ω 


(b). α 


(c). linear velocity of the particle lying at P (d). linear

acceleration of the particle lying P

https://dl.doubtnut.com/l/_3xnyklB7MD3t


Watch Video Solution

13. A particle of mass m is moving along the line y = b, z = 0

with constnat speed v. State whether the angular momentum

of particle about origin is increasing. Decreasing or constant.

Watch Video Solution

14. A particle of mass m is projected from origin O with speed 

u at an angle θ with positive x-axis. Positive y-axis is in

vertically upward. Direction. Find the angular momentum of

particle at any time t about O before the particle strkes the

ground again.

Watch Video Solution

https://dl.doubtnut.com/l/_3xnyklB7MD3t
https://dl.doubtnut.com/l/_UAblLkoIxHhV
https://dl.doubtnut.com/l/_oAiMJhB3daG6
https://dl.doubtnut.com/l/_fna79rlNlANB


15.  


A rod of mass 2 kg ad length 2 m is rotating about its one end

O wth an angular velocity ω = 4rad /s. Find angular

momentum of the rod about the axis rotation.

Watch Video Solution

https://dl.doubtnut.com/l/_fna79rlNlANB


16.  


A cicular disc of mass m and radius R is set into motion on a

horizontal floor with a linear speed v in the forward direction

and an angular speed ω =
v
R

 in clockwise direction as shown

in figure. Find the magnitude of the total angular momentum

of the disc about bottom most point O of the disc.

Watch Video Solution

https://dl.doubtnut.com/l/_rB5DzUgBzMVa


17. A wheel of moment of inertial I and radius R is rotating

about its axis at an angular speed ω. It picks up a stationary

particle of mass m at its edge. Find the new angular speed of

the wheel.

Watch Video Solution

18.  


In the figure shown υ = 2m /s ω = 5rad /s and CP = 1m 


In terms of î and ĵ find linear velocity of particle P.

Watch Video Solution

https://dl.doubtnut.com/l/_ScTsRHDB4dIr
https://dl.doubtnut.com/l/_7qgo0tNBWRv0


19.  


A disc of radius R has linear velocity v and angular velocity ω

as shown in the figure. Given υ = rω find velocity of point A, B,

C and D on the disc.

Watch Video Solution

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


20.  


In the shown figure, 

a = 2m /s2, ω = (2t)rods - 1 and CP = 1m 


In terms of î and ĵ, find linear acceleration of the particle at P

at P at t = 1 s

Watch Video Solution

https://dl.doubtnut.com/l/_Y1rWSf4JMPtM


21.  


A solid disc is rolling without slipping on a horizontal ground

as shown in figure. Its total kinetic energy is 100 J. what is its

translational and rotational kinetic energy?

Watch Video Solution

https://dl.doubtnut.com/l/_hyDKiOd2nQmk


22.  


A disc of radius R starts at time t = 0 moving along the

positive x-axis with linear speed v and angular speed ω. Find

the x and y coordinates of the bottom most poitn at any time

t.

View Text Solution

https://dl.doubtnut.com/l/_I1YklAZpJtKB


23.  


Using the concept of instantaneous axis of rotation. Find

speed of particle P as shown in figure, under pure rolling

condition.

Watch Video Solution

https://dl.doubtnut.com/l/_9qQo5lbjxvMP


24.  


A disc is rolling (without slipping) on a horizontal surface. C is

its centre and Q and P are two point equidistanec from C. let

υp, υQ and υC be the magnitude of velocities of points P, Q,

and C repsectively, 

(a). υQ > υC > υP 


(b). υQ < υC < υP 


(c). υQ = υP, υC =
1
2
υP 


(d). υQ < υC > υP

Watch Video Solution

https://dl.doubtnut.com/l/_0Udt38QD897r


25.  


In the shown figure, accelearated pure rolling with takes place,

if a = Rα, find the case if. 


(a). a > Rα 

(b). α < Rα

Watch Video Solution

26. If accelerated pure rolling is taking place on a stationary

ground, then work done by friction is always zero, comment

on this.

https://dl.doubtnut.com/l/_rkY4thMnvmOf
https://dl.doubtnut.com/l/_HqQOoGDdDSKO


Watch Video Solution

27.  


In the shown figure, M is mass of the body, R its radius an I

the moment of inertial about an axis passing through centre.

Find force of friction f acting on the body (upwards), its linear

acceleration a (down the plane) and type of motion if: 

(a) μ = 0 


(b). μ < μmin  


(c). μ > μmin  


https://dl.doubtnut.com/l/_HqQOoGDdDSKO
https://dl.doubtnut.com/l/_Pf0Gp6BHiDgp


Where μmin  is the minimum value of coefficient of friction

required for pure rolling

Watch Video Solution

28.  


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.

Watch Video Solution

https://dl.doubtnut.com/l/_Pf0Gp6BHiDgp
https://dl.doubtnut.com/l/_BzdelQmTsAqc


29. A horizontal force F acts on the sphere at its centre as

shown. Coefficient of friction between ground and sphere is μ.

What is maximum value of F for which there is no slipping?

Watch Video Solution

30.  


A solid sphere of mass M and radius R is hit by a cue at a

https://dl.doubtnut.com/l/_BzdelQmTsAqc
https://dl.doubtnut.com/l/_YXozJMU1edPx
https://dl.doubtnut.com/l/_BwZP0wmBfkOW


height h above the centre C. for what value of h the sphere will

rool without slipping ?

Watch Video Solution

31. A uniform sphere of mass m and radius R start rolling

without slipping down an inclined plane. Find the time

dependence of the angular. How will the result be affected in

the case of a perfectly smooth inclined plane? The angle of

inclination of the plane is θ.

Watch Video Solution

32. A uniform cube of side a and mass m rests on a rough

horizontal table. A horizontal force F is applied normal to one

of the faces at a point directly above the centre of the face, at

https://dl.doubtnut.com/l/_BwZP0wmBfkOW
https://dl.doubtnut.com/l/_2mR01QMUzUgL
https://dl.doubtnut.com/l/_Z51SzPNm40zQ


a height 
3a
4

 above the base. What is the minimum value of F

for which the cube begins to tip about an edge?

A. mg

B. 
mg
3

C. 
2mg

3

D. 
5mg

3

Answer: C

Watch Video Solution

33. A uniform cylinder of height h and radius r is placed with

its circular face on a rough inclined plane and the inclination

of the plane to the horizontal is gradually increased. If μ is the

https://dl.doubtnut.com/l/_Z51SzPNm40zQ
https://dl.doubtnut.com/l/_B79FItiIC4DB


Solved Examples

coefficient of friction, then under what condition the cylinder

will (a) slide before toppling (b) topple before sliding.

Watch Video Solution

1.  


A uniform L shaped rod of mass 3 m is hinged at point O.

length OB is two times the length OA. It is in equilibriu. 

Find 

https://dl.doubtnut.com/l/_B79FItiIC4DB
https://dl.doubtnut.com/l/_oKaj73Ru7Xm7


(a). Relation between α and β 


(b). Net hinge force.

Watch Video Solution

2.  


A ring of mass m is rolling without slipping with linear speed v

as shown in figure. Four particles each of mass m are also

https://dl.doubtnut.com/l/_oKaj73Ru7Xm7
https://dl.doubtnut.com/l/_bX2uFkqFdikq


attached at points A, B , C and D find total kinetic energy of

the system.

Watch Video Solution

3.  


A uniform circular disc has radius R and mass m. A particle,

also of mass m, if fixed at a point A on the edge of the disc as

shown in the figure. The disc can rotate freely about a

horizontal chord PQ that is at a distance R /4 from the centre 

C of the disc. The line AC is perpendicular to PQ. Initially the

https://dl.doubtnut.com/l/_bX2uFkqFdikq
https://dl.doubtnut.com/l/_rymTfr3I3dWQ


disc is held vertical with the point A at its highest position. it

is then allowed to fall, so that it starts rotation about PQ. Find

the linear speed of the particle as it reaches its lowest

position.

Watch Video Solution

4.  


A solid shere of mass m and radius R is kept over a rough

ground. A time varying force F = 2t is acting at the topmost

https://dl.doubtnut.com/l/_rymTfr3I3dWQ
https://dl.doubtnut.com/l/_UG3EkvzAuBaZ


point as shown in figure. 

(a). Find angular momentum of the sphere about the

bottommost point as a function of time t 


(b). Does this result depend on the fact whether the ground is

rough or smooth?

Watch Video Solution

5.  


A solid sphere of mass 5 kg and radius 1m is kept over a rough

surface as shown in figure. A force F = 30N is acting at the

https://dl.doubtnut.com/l/_UG3EkvzAuBaZ
https://dl.doubtnut.com/l/_n1Mj3bgkfZuU


topmost point. 

(a). Check whether the pure rolling will take place or not 

(b). Find direction and magnitude of friction actually acting on

the sphere. 

(c). Find linear acceleration a and angular acceleration α take 

g = 10m /s2

Watch Video Solution

6. Repeat all parts of above problem for F = 40N

Watch Video Solution

7. A solid cylinder of mass m and radius r starts rolling down

an inclined plane of inclination θ. Friction is enough to

https://dl.doubtnut.com/l/_n1Mj3bgkfZuU
https://dl.doubtnut.com/l/_L2tcHBftFGeD
https://dl.doubtnut.com/l/_gqGjmAeQ4FXd


prevent slipping. Find the speed of its centre of mass when its

centre of mass has fallen a height h.

Watch Video Solution

8.  


A small solid cylinder of radius r is released coaxially from

point A inside the fixed large cylindrical bawl of radius R as

shown in figure. If the friction between the small and the large

cylinder is sufficient enough to prevent any slipping then find. 

https://dl.doubtnut.com/l/_gqGjmAeQ4FXd
https://dl.doubtnut.com/l/_sKLKVf1DkHlJ


(a). What fractions of the total energy are translational and

rotational when the small cylinder reaches the bottom of the

larger one? 

(b). The normal force exerted by the small cylinder on the

larger one when it is at the bottom.

Watch Video Solution

9.  


A small object of uniform density rolls up a curved surface

with an initial velocity v. It reaches up to a maximum height of 

3v2

4g
 with respect to the initial position. The object is 

(a). Ring 

https://dl.doubtnut.com/l/_sKLKVf1DkHlJ
https://dl.doubtnut.com/l/_k97LFNvKaN7F


(b). solid sphere 

(c). hollow sphere 

(d). disc

Watch Video Solution

10.  


A solid ball rolls down a parabolic path ABC from a height h as

shown in figure. Portion AB of the path is rough while BC is

smooth. How high will the ball climb in BC?

https://dl.doubtnut.com/l/_k97LFNvKaN7F
https://dl.doubtnut.com/l/_AwlMFFzWPVC3


A. 
3h
5

B. 
4h
9

C. 
5h
7

D. None of these

Answer: C

Watch Video Solution

11.  


A ball moves over a fixed track as shown in thre figure. From A

https://dl.doubtnut.com/l/_AwlMFFzWPVC3
https://dl.doubtnut.com/l/_s8jkFCKEuOmt


to B the ball rolls without slipping. If surface BC is frictionless

and KA, KB and KC are kinetic energies of the ball at A, B and

C respectively then 

(a). hA > hC, KB > KC 


(b). hA > hC, KC > KA 


(c). hA = hC, KB = KC 


(d). hA < hC, KB > KC

Watch Video Solution

12.  


A small solid sphere of mass m is released from point A.

portion AB is sufficiently rough (to provide accelerated pure

https://dl.doubtnut.com/l/_s8jkFCKEuOmt
https://dl.doubtnut.com/l/_Nfy1JkZivKzm


rolling) BC is smooth and after C the ball moves freely under

gravity find gravitational potential energy (U), rotational

kinetic energy KR  ad translational kinetic energy KT  at

points A, B, C , D and E.

Watch Video Solution

( ) ( )

13.  


A rotating disc moves in the positive direction of the x-axis.

Find the equation y(x) describing the position of the

instantaneous axis of rotation if at the initial moment of the

centre c of the disc was located at the point O after which it

https://dl.doubtnut.com/l/_Nfy1JkZivKzm
https://dl.doubtnut.com/l/_Lmcf2CxwOqzs


moved with constant velocity v while the disc started rotating

counterclockwise with a constant angular acceleration alhpa.

the initial angular velocity is equal to zero.

Watch Video Solution

14. A uniform thin rod of mass m and length l is standing on a

smooth horizontal suface. A slight disturbance causes the

lower end to slip on the smooth surface and the rod starts

falling. Find the velocity of centre of mass of the rod at the

instant when it makes an angle θ with horizontal.

Watch Video Solution

https://dl.doubtnut.com/l/_Lmcf2CxwOqzs
https://dl.doubtnut.com/l/_TQHulnnn5Ren


15.  


In the arrangement shown in figure the mass of the uniform

solid cylindrical pulley of radius R is equal to m and the

masses of two bodies are equal to m1 and m2. The thread

slipping and the friction in the axle of the pulley are supposed

to be absent. Find the angular acceleration of the cylinder and

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


the ratio of tensions 
T1

T2
 of the vertical sections of the thread

in the process of motion.

Watch Video Solution

16.  


solid sphere of radius r is gently placed on a rough horizontal

ground with an initial angular speed ω0 and no linear velocity.

If the coefficient of friction is μ, find the time t when the

slipping stops. in addition state the linear velocity v and

angular velocity ω at the end of slipping

W t h Vid S l ti

https://dl.doubtnut.com/l/_heQZLiCsHtBh
https://dl.doubtnut.com/l/_L3PSY5JvjOau


Watch Video Solution

17.  


A billiard ball, initially at rest, is given a sharp impulse by a cue.

The cue is held horizontally a distance h above the centre line

as shown in figure. The ball leaves the cue with a speed v0 and

because of its forward english (backward slipping) eventually

acquires a final 

speed 
9
7
v0 show that h =

4
5
R 


Where R is the radius of the ball.

Watch Video Solution

https://dl.doubtnut.com/l/_L3PSY5JvjOau
https://dl.doubtnut.com/l/_oVaIzqhYTX3Y


Watch Video Solution

18.  


For the given dimensions shown in figure, find critical value of

coefficient of friction μ

Watch Video Solution

19. In the figure shown in the text, if the block is a cube of side

a 

find 

(a). ω just after impact 


https://dl.doubtnut.com/l/_oVaIzqhYTX3Y
https://dl.doubtnut.com/l/_zYckh3gTEwFu
https://dl.doubtnut.com/l/_XN6AtuL3FFtb


(b). Loss of mechanical enegy during impact 

(c) minimum value of v so as the block overcomes the obstacle

and does not turn back.

Watch Video Solution

20.  


Consider the arrangement shown in figure. The string is

wrapped around a uniform cylinder which rolls without

slipping. The other end of the string is passed over a

https://dl.doubtnut.com/l/_XN6AtuL3FFtb
https://dl.doubtnut.com/l/_uR1QyIwHTuQ6


masslessm frictionless pulley to a falling weight, determine

the acceleration of the falling mass m in terms of only the

mass of the cylinder M, the mass m and g

Watch Video Solution

21.  


A thin massless thread is wound on a reel of mass 3 kg and

moment of inertial 0.6 kg - m3 the hub radius is R = 10cm and

peripheral radius is 2R = 20 cm the reel is placed on a rough

https://dl.doubtnut.com/l/_uR1QyIwHTuQ6
https://dl.doubtnut.com/l/_iEtLwFKeiF5I


table and the friction is enough to prevent slipping. find the

acceleration of the centre of reel and of hanging mass of 1 kg.

Watch Video Solution

22.  


A body of mass m, radius R and moment of inertia I (about an

axis passing through the centre of mass and perpendicular to

plane of motion) is released from rest over a sufficiently rough

ground (to provide accelerated pure rolling) find linear

acceleration of the body.

https://dl.doubtnut.com/l/_iEtLwFKeiF5I
https://dl.doubtnut.com/l/_BjnVp1CbBPVr


Watch Video Solution

23. In the figure given in the text if mass of the rod is m then

find hinge force. 

(a). Just after the rod is released from the horizontal position. 

(b). When rod becomes vertical

Watch Video Solution

24. Two uniform thin rods A and B of length 0.6 m each and of

masses 0.01 kg and 0.02kg respectively are rigidly joined end

to end. The combination is pivoted at the lighter end, P as

shown in fig. Such that it can freely rotate about point P in a

vertical plane. A small object of mass 0.05kg, moving

horizontally, hits the lower end of the combination and sticks

https://dl.doubtnut.com/l/_BjnVp1CbBPVr
https://dl.doubtnut.com/l/_aEoeKZo0o3xy
https://dl.doubtnut.com/l/_ZveKMsBSyfkF


to it what should be the velocity of the object so that the

system could just be reised to the horizontal position. 

Watch Video Solution

25. A rod AB of mass M and length L is lying on a horizontal

frictionless surface. A particle of mass m travelling along the

surface hits the end A of the rod with a velocity v0 in a

direction perpendicular to AB. The collision in elastic. After the

collision the particle comes to rest 

https://dl.doubtnut.com/l/_ZveKMsBSyfkF
https://dl.doubtnut.com/l/_mhsCm2XabuTH


Miscellaneous Examples

(a). Find the ratio m /M 


(b). A point P on the rod is at rest immediately after collision

find the distance AP. 

(c). Fid the linear speed of the point P a time πL /3v0 after the

collision.

Watch Video Solution

https://dl.doubtnut.com/l/_mhsCm2XabuTH


1.  


A thread is wound around two discs on either sides. The pulley

and the two discs have the same mass and radius. There is no

slipping at the pulley and no friction at the hinge. Find out the

acceleration of the two discs and the angular acceleration of

the pulley.

h id l i

https://dl.doubtnut.com/l/_fsu3WpPkBcWe


Solved Example

Watch Video Solution

2. A uniform disc of radius r0 lies on a smooth horizontal

plane. A similar disc spinning with the angular velocity ω0 is

carefully lowered onto the first disc. How soon do both discs

spin with the same angular-velocity if the friction coefficient

between them is equal to μ?

Watch Video Solution

1.  

Determine the maximum horizontal force F that may be

applied to the plank of mass m for which the solid sphere does

https://dl.doubtnut.com/l/_fsu3WpPkBcWe
https://dl.doubtnut.com/l/_BDI7IkrkRvkS
https://dl.doubtnut.com/l/_RUeJn2XUvTeB


Exercise 12.1

not slip as it begins to roll on the plank. The sphere has a

mass M and radius R. The coefficient of static and kinetic

friction between the sphere and the plank are μS and μk

respectively.

View Text Solution

1. find the radius of gyration of a rod of mass m and length 2l

about an axis passing through one of its eneds and

perpendicular to its length.

Watch Video Solution

https://dl.doubtnut.com/l/_RUeJn2XUvTeB
https://dl.doubtnut.com/l/_evucxz5brB9J


2. A mass of 1 kg is placed at (1m, 2m, 0). Another mass of 2 kg

is placed at (3m, 3m, 0). Find the moment of inertial of both

the masses about z-axis

Watch Video Solution

3. four thin rods each of mass m and length l are joined to

make a square. Find moment of inertia of all the four rods

about any side of the square.

Watch Video Solution

4. About what axis would a uniform cube have its minimum

moment of inertia?

Watch Video Solution

https://dl.doubtnut.com/l/_7mkfJiiGdqVf
https://dl.doubtnut.com/l/_CpgVSfjVrj4B
https://dl.doubtnut.com/l/_qcv2o5Szw8n7


5. There are four solid balls with their centres at the four

comers of a square of side a. the mass of each sphere is m and

radius is r. Find the moment of inertia of the system about (i)

one of the sides of the square (ii) one of the diagonals of the

square.

Watch Video Solution

6. A non-uniform rod AB has a mass M ad length 2l. The mass

per unit length of the rod is mx at a point of the rod distant x

from A. find the moment of inertia of this rod about an axis

perpendicular to the rod (a) through A (b) through the mid-

point of AB.

Watch Video Solution

https://dl.doubtnut.com/l/_qcv2o5Szw8n7
https://dl.doubtnut.com/l/_Lx40FSWvJc6w
https://dl.doubtnut.com/l/_7xPgGma1UmOX


7.  


The uniform disc shown in the figure has a moment of inertia

of 0.6kg - m2 arouond the axis that passes thorugh O and is

perpendicular to the plane of the page. If a segment is cut out

from the disc as shown, what is the moment of inertia of the

remaning disc?

Watch Video Solution

https://dl.doubtnut.com/l/_7xPgGma1UmOX
https://dl.doubtnut.com/l/_yjOGoKjzhzHz
https://dl.doubtnut.com/l/_M01CV1ZDKHxo


8. If two circular disks of the weight and thickness are made

from metals having different densities. Which disk, if either

will have the larger moment of inertia about its central axis.

Watch Video Solution

9. Particles of masses 1g, 2g, 3g ….100g are kept at the marks

1cm, 2cm, 3cm …., 100 cm respectively on a metre scale. Find

the moment of inertia of the system of particles about a

perpendicular besector of the metre scale.

Watch Video Solution

10. if I1 is te moment of inertia of a thin rod about an axis

perpendicular to its length and passing thorugh its centre of

https://dl.doubtnut.com/l/_M01CV1ZDKHxo
https://dl.doubtnut.com/l/_0LDPfbmC2IfG
https://dl.doubtnut.com/l/_k9K9mGuk1dQ5


Exercise 12.2

mass and I2 te moment of inertia of the ring formed by the

same rod about an axis passing through the centre of mass of

the ring and perpendicular tot he plane of the ring. then find

the ratio 
I1

I2
.

Watch Video Solution

1. Find angular speed of second's clock.

Watch Video Solution

https://dl.doubtnut.com/l/_k9K9mGuk1dQ5
https://dl.doubtnut.com/l/_fFWSQtHHeKUN


2.  


Two point P and Q. diametrically opposite on a disc of radius R

have linear velocities v and 2v as shown in figure. Find the

angular speed of the disc.

Watch Video Solution

3. A particle is located at (3m , 4m) and moving with

v = 4î - 3ĵ m /s. Find its angular velocity about origin at this( )

https://dl.doubtnut.com/l/_AhBSIuvtJHS0
https://dl.doubtnut.com/l/_rz4wkLfT1jgr


instant.

Watch Video Solution

4. In the figure shown, the instantaneous speed of end A of

the rod is v to the left. The angular velocity of the rod of

length L must be 


Watch Video Solution

https://dl.doubtnut.com/l/_rz4wkLfT1jgr
https://dl.doubtnut.com/l/_8E6dGD9MvmMo


Exercise 12.3

1. A force F = 2î + 3ĵ - 2k̂ N is acting on a body at point (2m, 

4m, - 2m). Find torque of this force about origin.

Watch Video Solution

( )

2. A particle of mass m = 1kg is projected with speed 

u = 20√2m /s at angle θ = 45 ∘  with horizontal find the torque

of the weight of the particle about the point of projection

when the particle is at the highest point.

Watch Video Solution

https://dl.doubtnut.com/l/_GfCtuArmziLV
https://dl.doubtnut.com/l/_YKidxmdQYYsD


3.  


Point C is the centre of mass of the rigid body shown in figure.

Find the total torque acting on the body about point C.

Watch Video Solution

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


Exercise 12.4

4.  


Find the net torque on the wheel in figure about the point O if

a = 10cm and b = 25cm

Watch Video Solution

https://dl.doubtnut.com/l/_HKBMW7PdwnC0


1. A wheel rotating with uniform angular acceleration covers

50 revolutions in the first five seconds after the start. Find the

angular acceleration and the angular velocity at the end of five

seconds.

Watch Video Solution

2. A body rotates about a fixed axis with an angular

acceleration 1rad /s2 through what angle does it rotates

during the time in which its angular velocity increases from

5rad /s to 15rad /s?

Watch Video Solution

https://dl.doubtnut.com/l/_JPJV4rWC5KI4
https://dl.doubtnut.com/l/_eO7tHBEWjEq8


3. A flywheel of moment of inertia 5.0kg - m2 is rotated at a

speed of 10rad /s because of the friction at the axis it comes to

rest in 10s. Find the average torque of the friction.

Watch Video Solution

4. A wheel starting from rest is uniformly accelerated at

4rad /s2 for 10s. It is allowed to rotated uniformly for the next

10 s and is finally brought to rest in the next 10 s. Find the

total angle rotated by the wheel.

Watch Video Solution

5. A wheel of mass 10 kg and radius 0.2 m is rotating at an

angular speed of 100 rpm, when the motion is turned off.

https://dl.doubtnut.com/l/_vcQuJUk0sdAq
https://dl.doubtnut.com/l/_lST7OkfymrS1
https://dl.doubtnut.com/l/_nHfwd8b19JpN


Neglecting the friction at the axis. Calculate the force that

must be applied tangentially to the wheel to bring it to rest in

10 rev. Assumed wheel to be a disc.

Watch Video Solution

6. A solid body rotates about a stationary axis accordig to the

law θ = 6t - 2t3. Here θ, is in radian and t in seconds. Find 


(a). The mean values of thhe angular velocity and angular

acceleration averaged over the time interval between t = 0

and the complete stop. 

(b). The angular acceleration at the moment when the body

stops. 

Hint: if y = y(t). then mean/average value of y between t1 and 

t2 is < y ≥ ∫
t2
t1
y(t)dt

)
t2 - t1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_nHfwd8b19JpN
https://dl.doubtnut.com/l/_dCntMSI1eoR2


7. A body rotating at 20rad /s is acted upon by a constant

torque providing it a deceleration of 2rad /s2. At what time will

the body have kinetic energy same as the initial value if thhe

torque continues to act?

Watch Video Solution

8. A wheel whose moment of inertial is 0.03kgm2, is accelerated

from rest to 20rad /s in 5 s. When the external torque is

removed, the wheel stops in 1 min. Find 

(a). The frictional torque. 

(b). The external torque.

Watch Video Solution

https://dl.doubtnut.com/l/_dCntMSI1eoR2
https://dl.doubtnut.com/l/_oYozV2t5irbN
https://dl.doubtnut.com/l/_M0oA4Afm6AzY


9. A flywheel whose moment of inertia about its axis of

rotation is 16kg - m2 is rotating freely in its own plane about a

smooth axis through its centre. Its angular velocity is 9rads - 1

when a torque is applied to bring it to rest in t0 seconds find 

t0 if 


(a). The torque is constant and of magnitude 4N - m 


(b). The magnitude of the torque after t second is given by kt.

Watch Video Solution

10. A shaft is turning at 65rad /s at time zero. Thereafter,

angular acceleration is given by α = - 10rad /s2 - 5trad /s2 


Where t is the elapsed time 


(a). Find its angular speed at t = 3.0 s 


(b). How much angle does it turn in these 3s?

https://dl.doubtnut.com/l/_BX7bb8vbANmy
https://dl.doubtnut.com/l/_HBsUvhWAFt1e


Exercise 12.5

Watch Video Solution

11. The angular velocity of a gar is controlled according to

ω = 12 - 3t2 where ω in radian per second, is positive in the

clockwise sense and t is the time in seconds. Find the net

angular displacement △ θ from the time t = 0 to t = 3s. Also,

find the number of revolutions N through which the gear

turns during the 3s.

Watch Video Solution

https://dl.doubtnut.com/l/_HBsUvhWAFt1e
https://dl.doubtnut.com/l/_X6qLJfreJCSn


1.  


A uniform rod of mass m is rotated about an axis passing

through point O as shown. Find angular momentum of the

rod about rotational law.

Watch Video Solution

2. A particle mass 1 kg is moving along a straight line y = x + 4.

Both x and y are in metres. Velocity of the particle is 2m /s. Find

the magnitude of angular momentum of the particle about

origin.

Watch Video Solution

https://dl.doubtnut.com/l/_x5MLnvAsPOWg
https://dl.doubtnut.com/l/_u6LeZCc0cZct
https://dl.doubtnut.com/l/_4BY9t7gDPQzz


3. A particle of mass m is projected from the ground with an

initial speed u at an angle α. Find the magnitude of its angular

momentum at the highest point of its trajector about the

point of projection.

Watch Video Solution

4. If the angular momentum of a body is zero about some

point. Is it necessary that it will be zero. About a differet

point?

Watch Video Solution

https://dl.doubtnut.com/l/_4BY9t7gDPQzz
https://dl.doubtnut.com/l/_DaL7GqtP2VdD


5.  


A solid sphere of mass m and radius R is rolling without

slipping as shown in figure. Find angular momentum of the

sphere about z-axis.

Watch Video Solution

6. In example number 12.16 suppose the disc starts rotating

anticlockwise with the sae angular velocity ω =
v
R

, then what

will e the angular momentum of te disc about bottommost in

this new situation?

https://dl.doubtnut.com/l/_cewU36DcVwnM
https://dl.doubtnut.com/l/_fvRrVHCFw5Zq


Exercise 12.6

Watch Video Solution

7. Two particles each of mass m and speed v, travel in opposite

direction along parallel lines separated by a distance d. Show

that the vector angular momentum of this system of particles

is the same about any point taken as origin.

Watch Video Solution

1. A thin circular right of mass M and radius R is rotating

about its axis with an angular speed ω0 two particles each of

mass m are now attached at diametrically opposite points.

Find new angular speed of the ring.

https://dl.doubtnut.com/l/_fvRrVHCFw5Zq
https://dl.doubtnut.com/l/_n2PLKgLuqN53
https://dl.doubtnut.com/l/_G8p7uXnVFnh0


Watch Video Solution

2. If the ice at the poles melts and flows towards the equator,

how will it affect the duration of day-night?

Watch Video Solution

3. When tall buildings are constructed on earth, the duration

of day night slightly increases. Is this statement true or false?

Watch Video Solution

4. If radius of earth is increased, without chage in its mass, will

the length of day increase, decrease or remain same?

Watch Video Solution

https://dl.doubtnut.com/l/_G8p7uXnVFnh0
https://dl.doubtnut.com/l/_MWokDbhCZHhE
https://dl.doubtnut.com/l/_z3MuIL2eKsRp
https://dl.doubtnut.com/l/_bTkceDRq0Z7p


Exercise 12.7

1.  


In the figure shown ω =
v

2R
 in terms of î and ĵ find linear

velocities of particles M, N, R and S.

Watch Video Solution

https://dl.doubtnut.com/l/_bTkceDRq0Z7p
https://dl.doubtnut.com/l/_Gqb4CTQS2ATh


Exercise 12.8

2. In the sae figure. If v and ω both are constant, then find

linear acceleration of point M,N,R and S in terms of R, ω, î and 

ĵ where R is the radius disc.

Watch Video Solution

1. A solid sphere is rolling is rolling without slipping on a

horizontal ground. Its rotational kinetic energy is 10 J. Find its

translational ad total kinetic energy.

Watch Video Solution

https://dl.doubtnut.com/l/_YQO4IBJ1PFk8
https://dl.doubtnut.com/l/_7qk4rYn6yPls


Exercise 12.9

2. Under forward slip condition, translational kinetic energy of

a ring is greater than its rotational kinetic energy is this

statement true of false?

Watch Video Solution

3. In backward slip condition translational kinetic energ of a

disc may be equal to its rotational kinetic energy is this

statement true of false?

Watch Video Solution

https://dl.doubtnut.com/l/_3HVIUtdnbt1m
https://dl.doubtnut.com/l/_dBtpNUZq2VAO


1.  


A disc is rolling without slipping with linear velocity v as

shown in figure. With the concept of instantaneous axis of

rotation, find velocities of point A, B, C and D.

Watch Video Solution

https://dl.doubtnut.com/l/_1yettTVpQKse


Exercise 12.10

2.  


A solid sphere is rolling without slipping as shown in figure.

Prove that 

1
2
mv2 +

1
2
lCω

2 =
1
2
l0ω

2

Watch Video Solution

https://dl.doubtnut.com/l/_yvRWPbMR04R4


1. Work done by friction in pure rolling is always zero. Is this

statement true or false?

Watch Video Solution

2.  


In the figure shown, a force F is applied at the top of a disc of

mass 4 kg and radius 0.25 m. find maximum velue of F for no

slipping.

https://dl.doubtnut.com/l/_ePl72kvR3K7x
https://dl.doubtnut.com/l/_XNxPClFyFlfy


Watch Video Solution

3.  


In the figure shown a solid sphere of mass 4kg and radius 0.25

m is placed on a rough surface. g = 10ms2) 


(a). Minimum coefficient of friction for pure rolling to take

place, 

(b). If μ > μmin  find linear acceleration of sphere. 


(c). if μ =
μmin

2
, find the linear acceleration of cylinder. 


Here μmin  is the value obtained part (a).

Watch Video Solution

(

https://dl.doubtnut.com/l/_XNxPClFyFlfy
https://dl.doubtnut.com/l/_zkWvRGh4ka9a


4. A ball of mass M and radius R is released on a rough

inclined plane of inclination θ. Friction is not sufficient to

prevent slipping. The coefficient friction between the ball and

the plane is μ. Find 


(a). The linear acceleration of the ball down the plane. 

(b). the angular acceleration of the ball about its centre of

mass.

Watch Video Solution

https://dl.doubtnut.com/l/_zkWvRGh4ka9a
https://dl.doubtnut.com/l/_A5IQBJ4HQlWd


Exercise 12.11

5.  


A spool is pulled by a force in vertical direction as shown in

figure . What is the direction of friction in this case? The spool

does not loose contact with the ground.

Watch Video Solution

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


1. A cylinder is rolling down a rough inclined plane. Its angular

momentum about the point of contact remains constant. Is

this statement true or false?

Watch Video Solution

2.  


A solid sphere and a hollow sphere both of same mass and

same radius are hit by a cue at a height h above the centre C.

https://dl.doubtnut.com/l/_fnrl5nJsb9ww
https://dl.doubtnut.com/l/_ei0kdCWavYfP


Assertion And Reason

In which case, 

(a). Linear velocity will be more? 

(b). Angular velocity will be more? 

(c). rotational kinetic energy will be more?

Watch Video Solution

https://dl.doubtnut.com/l/_ei0kdCWavYfP


1. Assertion: Moment of inertia of a rigid body about any axis

passing through its centre of mass is minimum 

Reason: From theorem of parallel axis 

I = Icm + Mr2

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_PLDMLs1Pv9qX
https://dl.doubtnut.com/l/_XIaMd714C0CK


2. Assertion: A ball is released on a rough ground in the

condition shown in figure. it will start pure rolling after some

time towards left side. 

Reason: Friction will convert the pure rotational motion of the

ball into pure rolling

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

https://dl.doubtnut.com/l/_XIaMd714C0CK


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

3. Assertion: A solid sphere and a hollow sphere are rolling on

ground with same total kinetic energies. if translational kinetic

energy of solid sphere is K, then translational kinetic energy of

follow sphere should be greater than K. 

Reason: In case of hollow sphere rotational kinetic energy is

less than its translational kinetic energy.

https://dl.doubtnut.com/l/_XIaMd714C0CK
https://dl.doubtnut.com/l/_8RArI03QDVzS


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_8RArI03QDVzS


4.  


A small ball is released from rest from point A as shown. if

bowl is smotth, than ball will exert more pressure at point B,

compared to the situation if bowl is rough. 

Reason: Linear velocity and hence, centripetal force in smooth

situation is more.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

5. Assertion: A cubical block is moving on a rough ground with

velocity v. During motion net normal reaction on the block

from ground will not pass through centre of cube. it will shift

towards right. 

https://dl.doubtnut.com/l/_UMxrzirYWrGS
https://dl.doubtnut.com/l/_vkOVG5LfsqzT


Reason: It is to keep the block is rotational equilibrium

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_vkOVG5LfsqzT
https://dl.doubtnut.com/l/_T9WEVKUXTMow


6. Assertion: A ring is rolling without slipping on a rough

ground. It strikes elastically with a smooth wall as shown in

figure. Ring will stop after some time while travelling in

opposite direction. 

Reason: After impact net angular momentum about an axis

passing through bottommost point and perpendicular to

plane of paper is zero. 

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

https://dl.doubtnut.com/l/_T9WEVKUXTMow


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

7.  


Assertion: There is a thin rod AB and a dotted line CD. All the

axes we are talking about are perpendicular to plane . As we

https://dl.doubtnut.com/l/_T9WEVKUXTMow
https://dl.doubtnut.com/l/_COU80LhWUsUA


take different axes moving from A to D, moment of inertia of

the rod may first decrease then increase. 

Reason: Theorem of perpendicular axis cannot be applied

here.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_COU80LhWUsUA


8. Assertion: If linear momentum of a particle is constant, then

its angular momentum about any point will also remain

constant. 

Reason: Linear momentum remains constant if Fnet = 0 and

angular momentum remains constant if τnet = 0

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_7vvLiY6ydUxU


9.  


In the figure shown A, B and C are three points on the

circumference of a disc. Let vA, vB and vc are speeds of these

three points then 

vc > vB > vA 


Reason: In case of rotaional plus translational motion of a

rigid body, net speed of any point (other than centre of mass)

is greater than, less than or equal to the speed of centre of

mass.

https://dl.doubtnut.com/l/_vjWJ92NCySKJ


A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_vjWJ92NCySKJ


10.  


There is a triangular plate as shown. A dotted axis is lying in

the plane of slab. As the axis is moved downwards, moment of

inertia of slab will first decrease then increase. 

Reason: Axis is first moving towards its centre of mass and

then it is receding from it.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

https://dl.doubtnut.com/l/_VUAvCjrnbpW2


B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

11.  


A horizontal force F is applied at the centre of solid sphere

placed over a plank. The minimum coefficient of friction

https://dl.doubtnut.com/l/_VUAvCjrnbpW2
https://dl.doubtnut.com/l/_FzubMpqd6dlc


Level 1 Objective

between plank and sphere required for pure rolling is μ1 when

plank is kept at rest ad μ2 when plank can move, then μ2 < μ1 


Reason: Work done by frictional force on the sphere in both

cases is zero.

A. If both Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not

the correct explanation of Assertion. 

C. If assertion is true, but the reaction is false.

D. If assertion is false but the reason is true.

Watch Video Solution

https://dl.doubtnut.com/l/_FzubMpqd6dlc


1. The moment of inertia of a body does not depend on

A. mass of the body

B. the distribution of the mass in the body

C. the axis of rotation of the body

D. none of the above

Answer: D

Watch Video Solution

2. The radius of gyration of a disc of radius 25 cm about a

centroidal axis perpendicular to disc is

A. 18 cm

https://dl.doubtnut.com/l/_bq3wmrxhfiZH
https://dl.doubtnut.com/l/_nOXkbkYpU92L


B. 12.5 cm

C. 36 cm

D. 50 cm

Answer: A

Watch Video Solution

3. A shaft initially rotating at 1725 rpm is brought to rest

uniformly in 20s. The number of revolutions that the shaft will

make during this time is

A. 1680

B. 575

C. 287

https://dl.doubtnut.com/l/_nOXkbkYpU92L
https://dl.doubtnut.com/l/_EQmDSnfcEGAY


D. 627

Answer: C

Watch Video Solution

4. A man standing on a platform holds weights in his

outstretched arms. The system is rotated about a central

vertical axis. If the man now pulls the weights inwards close to

his body then

A. the angular velocity of the system will increase

B. the angular momentum of the system will remain

constant

C. the kinetic energy of the system will increase

D. all of the above

https://dl.doubtnut.com/l/_EQmDSnfcEGAY
https://dl.doubtnut.com/l/_tWEklg6qKAiu


Watch Video Solution

5. Moment of inertia of a thin semicircular disc

(mass - M&radius = R) about an axis through point O and

perpendicular to plane of disc, is given by : 

.

A. Mr2

B. 
1
2Mr2

https://dl.doubtnut.com/l/_tWEklg6qKAiu
https://dl.doubtnut.com/l/_uoTETQtq4twk


C. 
1
4
Mr2

D. 
2
5
Mr2

Watch Video Solution

6. Two bodies A and B made of same material have the

moment of inertial in the ratio IA : IB = 16: 18 The ratio of the

masses mA :mB is given by

A. cannot be obtained

B. 2: 3

C. 1: 1

D. 4: 9

https://dl.doubtnut.com/l/_uoTETQtq4twk
https://dl.doubtnut.com/l/_pbncT3HhNOyw


Answer: A

Watch Video Solution

7. When a sphere rolls down an inclined plane, then identity

the correct statement related to the work done by friction

force.

A. the friction force does positive translational work

B. the friction force does negative rotational work

C. The net work done by friction is zero

D. all of the above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pbncT3HhNOyw
https://dl.doubtnut.com/l/_334hNhZOATzv


8. A circular table rotates about a vertical axis with a constant

angular speed ω. A circular pan rests on the turn table (with

the centre coinciding with centre of table) and rotates with

the table. The bottom of the pan is covered with a uniform

small thick layer of ice placed at centre of pan. The ice starts

melting. The angular speed of the turn table.

A. remains the same

B. decrease

C. increase

D. may increase or decrease dependingon the thickness of

ice layer

Watch Video Solution

https://dl.doubtnut.com/l/_hgHlVlo8LUZD


9. If R is the radius of gyration of a body of mass M and radius 

r, then the ratio of its rotational to translational kinetic

energy in the rolling condition is

A. 
R2

R2 + r2

B. 
R2

r2

C. 
r2

R2

D. 1

Watch Video Solution

10. A solid sphere rolls down two different inclined planes of

the same height but of different inclinations

https://dl.doubtnut.com/l/_QcZCxCXLWWe4
https://dl.doubtnut.com/l/_NnSxVTAlYIkU


A. in ot cases the speeds and time of descend will be same

B. the speeds will be same but time of descend will be

different

C. the speeds will be different but time of descend will be

same

D. speeds and time of descend both will be different.

Answer: B

Watch Video Solution

11. For the same total mass, which of the following will have

the largest moment of inertia about an axis passing through

the centre of mass and perpendicular to the plane of the body

https://dl.doubtnut.com/l/_NnSxVTAlYIkU
https://dl.doubtnut.com/l/_zXYyvEG8sFgH


A. a disc of radius R

B. a ring of radius R

C. a square lamina of side 2 R

D. four rods forming a square of side 2R

Answer: D

Watch Video Solution

12. A disc and a solid sphere of same mass and radius roll

down an inclined plane. The ratio of thhe friction force acting

on the disc and sphere is

A. 
7
6

B. 
5
4

https://dl.doubtnut.com/l/_zXYyvEG8sFgH
https://dl.doubtnut.com/l/_HzGae55lkbq2


C. 
3
2

D. depends on angle of inclination

Answer: A

Watch Video Solution

13. A horizontal disc rotates freely with angular velocity ω

about a vertical axes through its centre. A rig having the same

mass and radius as the disc, is now gently placed coaxially on

the disc. After some time, the two rotate with a common

angular velocity. then.

A. no friction exists between te disc and the ring

B. the angular momentum of the system is conserved

C. the final common angular velocity is 
1
2
ω

https://dl.doubtnut.com/l/_HzGae55lkbq2
https://dl.doubtnut.com/l/_lrvZzEJ579nD


D. all of the above

Watch Video Solution

14. A solid homogeneous sphere is moving on a rough

horizontal surface, partily rolling and partly sliding. During

this kind of motion of the sphere.

A. total kinetic energy of the sphere is conserved.

B. angular momentum of the sphere about any point on

the horizontal surface is conserved

C. only the rotational kinetic energy about the centre of

mass is conserved

D. none of the above

https://dl.doubtnut.com/l/_lrvZzEJ579nD
https://dl.doubtnut.com/l/_2cOTEedunJEd


Watch Video Solution

15. A particle of mass m = 3kg moves along a straight line 

4y - 3x = 2 where x and y are in metre, with constant velocity 

v = 5ms - 1 the magnitude of angular momentum about the

origin is

A. 12kgm2s - 1

B. 6.0kgm2s - 1

C. 4.5mgm2s - 1

D. 8.0kgm2s - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_2cOTEedunJEd
https://dl.doubtnut.com/l/_MiIFoOd00qxb


16. A solid sphere rolls without slipping on a rough horizontal

floor, moving with a speed v. It makes an elastic collision with

a smooth vertical wall. After impact

A. it will move with a speed v initiall

B. its motion will be rolling with slipping initially and its

rotational motion will stop momentarily at some instant.

C. its motion will be rolling without slipping only after

some time

D. all of the above.

Watch Video Solution

https://dl.doubtnut.com/l/_MiIFoOd00qxb
https://dl.doubtnut.com/l/_JfHi3nYJmH8M


17. Ler l 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 θ

with AB. The moment of inertia of the plate about the axis CD

is then equal to

A. I0

B. I0cosθ

C. I0cos2θ

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_wJWBqWYBYIs4


18.  


A spool is pulled horizontally on rough surface by two equal

and opposite forces as shown in the figure. Which of the

following statements are correct?

A. The centre of mass moves towards left

B. the centre of mass moves towrads right

C. the centre of mass remains stationary

https://dl.doubtnut.com/l/_11iuY1IBVGrD


D. The net torque about the centre of mass of the spool is

zero.

Watch Video Solution

https://dl.doubtnut.com/l/_11iuY1IBVGrD


19.  


Two identical discs are positioned on a vertical axis as shown

in the figure. The bottom disc is rotating at angular velocity

ω0 and has rotational kinetic energy K0. Change in the

rotational kinetic energy of the system is

https://dl.doubtnut.com/l/_6Ug75BJSLnAB


A. K0 /2

B. -K0 /2

C. -K0 /4

D. K0 /4

Answer: A

Watch Video Solution

20. The moment of inertia of hollow sphere (mass M) of inner

radius R and outer radius 2R, having material of uniform

density, about a diametric axis is

A. 31MR2 /70

B. 43MR2 /90

https://dl.doubtnut.com/l/_6Ug75BJSLnAB
https://dl.doubtnut.com/l/_j0YlrU7N2Ujn


C. 19MR2 /80

D. None of these

Answer: D

Watch Video Solution

21. A rod of uniform cross-section of mass M and length L is

hinged about an end to swing freely in a vertical plane.

However, its density is non uniform and varies linearly from

hinged end to the free end doubling its value. The moment of

inertia of the rod, about the rotation axis passing through the

hinge point

A. 2
ML2

9

B. 
3ML2

16

https://dl.doubtnut.com/l/_j0YlrU7N2Ujn
https://dl.doubtnut.com/l/_O3g25daMPboN


C. 
7ML2

18

D. none of these

Answer: C

Watch Video Solution

22.  


Let I1 and I2 be the moment of inertia of a uniform square

https://dl.doubtnut.com/l/_O3g25daMPboN
https://dl.doubtnut.com/l/_GWlDbW7h92pw


plate about axes shown in the figure. Then the ratio I1 : I2 is

A. 1:
1
7

B. 1:
12
7

C. 1:
7
12

D. 1: 7

Answer: D

Watch Video Solution

23. Moment of inertia of a uniform rod of length L and mass 

M, about an axis passing through L /4 from one end and

perpendicular to its length is

A. 
7
36

ML2

https://dl.doubtnut.com/l/_GWlDbW7h92pw
https://dl.doubtnut.com/l/_5TZZvo0vl8vs


B. 
7
48

ML2

C. 
11
48

ML2

D. 
ML2

12

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5TZZvo0vl8vs


24.  


A uniform rod of legth L is free to rotate in a vertica plane

about a fixed horizontal axis through B. The rod begins

rotating from rest. The angular velocity ω at angle θ is given

as

A. 
6g
L

sin
θ
2√( ) ( )

https://dl.doubtnut.com/l/_Fus6HpCQT9uO


B. 
6g
L

cos
θ
2

C. 
6g
L

sinθ

D. 
6g
L

cosθ

Watch Video Solution

√( ) ( )
√( )
√( )

25. Two partcles of masses 1 kg and 2 kg are placed at a

distance of 3 m. Moment of inertia of the particles about an

axis passing through their centre of mass and perpedicular to

the line joining them is (in kg - m2

A. 6

B. 9

)

https://dl.doubtnut.com/l/_Fus6HpCQT9uO
https://dl.doubtnut.com/l/_4nwXG2aaEJRr


C. 8

D. 12

Answer: A

Watch Video Solution

26.  


Find moment of inertia of a thin sheet of mass M in the shape

https://dl.doubtnut.com/l/_4nwXG2aaEJRr
https://dl.doubtnut.com/l/_GobAiodZnhwg


of an equilateral triangle about an axis as shown in figure. The

length of each side is L

A. 3ML2 /8

B. 3√3ML2 /8

C. 7ML2 /8

D. none of these

Answer: A

Watch Video Solution

27. A square is made by joining four rods each of mass M and

length L. Its moment of inertia about an axis PQ, in its plane

https://dl.doubtnut.com/l/_GobAiodZnhwg
https://dl.doubtnut.com/l/_VfHbjS1kCjJh


and passing through one of its corner is 

A. 6ML2

B. 
4
3
ML2

C. 
8
3
ML2

D. 
10
3
ML2

https://dl.doubtnut.com/l/_VfHbjS1kCjJh


Answer: C

Watch Video Solution

28.  


A thin rod of length 4l, mass 4 m is bent at the point as shown

in the figure. What is the moment of inertia of the rod about

the axis passing through O and perpendicular to the plane of

the paper?

A. 
ml2

3

B. 
10ml2

3

https://dl.doubtnut.com/l/_VfHbjS1kCjJh
https://dl.doubtnut.com/l/_QPD3YR7GvQ3g


C. 
ml2

12

D. 
ml2

24

Watch Video Solution

https://dl.doubtnut.com/l/_QPD3YR7GvQ3g


29.  


The figure shows two cones A and B with the conditions

hA < hB, ρA > ρB 


RA = RB,mA = mB. Identify the correct statement abut their

axis of symmetry.

A. both have same moment of inertia

https://dl.doubtnut.com/l/_Zf4SfedxkQFP


B. a has greater moment of inertia

C. B has greater moment of inertia

D. Nothing can be said

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Zf4SfedxkQFP


30.  


Linear mass density of the two rods system, AC and CD is x.

moment of inertia of two rods about an axis passing through

AB is

A. 
xl3

4√3

B. 
xl3

√2

https://dl.doubtnut.com/l/_TSbXQrWOzSP6


Level 1 Subjective

C. 
xl3

4

D. 
xl3

6√2

Answer: D

Watch Video Solution

1. If radius of the earth contracts to half of its present value

without change in its mass, what will be the new duration of

the day?

Watch Video Solution

https://dl.doubtnut.com/l/_TSbXQrWOzSP6
https://dl.doubtnut.com/l/_OklRQ6W1odQY


2. The radius of gyration of a uniform disc about a line

perpendicular to the disc equals ilts radius. Find the distance

of the line from the centre.

Watch Video Solution

3. Find the moment of inertia of a uniform square plate of

mass M and edge a about one of its diagonals.

Watch Video Solution

4. Moment of inertia of a uniform rod of mass m and length l

is 
7

12
ml2 about a line perpendicular to the rod. Find the

distance of this line from the middle point of the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_4XSIdjwRqjls
https://dl.doubtnut.com/l/_159N5WTWE4Qf
https://dl.doubtnut.com/l/_4taDgCHeRQL5


5. Two point masses m1 and m2 are joined by a weightless rod

of length r. Calculate the moment of inerrtia of the system

about an axis passing through its centre of mass and

perpendicular to the rod.

Watch Video Solution

6. Radius of gyration of a body about an axis at a distance 6

cm from its centre of mass is 10 cm. Find its radius of gyration

about a parallel axis through its centre of mass.

Watch Video Solution

https://dl.doubtnut.com/l/_4taDgCHeRQL5
https://dl.doubtnut.com/l/_9oUAgp4msQEt
https://dl.doubtnut.com/l/_KPeWZq7YcgrC


7. A wheel rotates around a stationary axis so that the

rotation angle θ varies with time as θ = at2 where 

a = 0.2rad /s2. Find the magnitude of net acceleration of the

point A at the rim at the moment t = 2.5s if the linear velocity

of the point A at this moment is v = 0.65m /s.

Watch Video Solution

https://dl.doubtnut.com/l/_YOXuY2njTmlO


8.  


Particle P shown in figure is moving in a circle of radius R = 10

cm with linear speed v = 2m /s Find the angular speed of

particle about point O.

Watch Video Solution

9. A particle of mass m is projected from the ground with an

initial speed u at an angle α. Find the magnitude of its angular

https://dl.doubtnut.com/l/_BxsOmMAR8mZZ
https://dl.doubtnut.com/l/_kVyttIlUdXr1


momentum at the highest point of its trajector about the

point of projection.

Watch Video Solution

10. Linear mss density (mass/length) of a rod depends on the

distanec from one end (say A) as λx = (αx + β) here α and β are

constants, find the moment of inertia of this rod about an axis

passing through A and perpendicular to the rod. Length of

the rod is l.

Watch Video Solution

11. When a body rolls, on a stationary ground, the acceleration

of the point of contact is always zero. Is this statement true or

false?

https://dl.doubtnut.com/l/_kVyttIlUdXr1
https://dl.doubtnut.com/l/_ch3UsrZIsTx3
https://dl.doubtnut.com/l/_GWtH7V5ZOScr


Watch Video Solution

12. A solid sphere of mass m rolls down an inclined plane a

height h. Find rotational kinetic energy of the sphere.

Watch Video Solution

13. The topmost and bottommost velocities of a disc are v1

and v2 < v1 in the same direction. The radius is R. Find te

value of angular velocity ω.

Watch Video Solution

(

14. A circular lamina of radius a and centre O has a mass per

unit area of kx2, where x is the distance from O and k is a

https://dl.doubtnut.com/l/_GWtH7V5ZOScr
https://dl.doubtnut.com/l/_OH2qO33L6Cym
https://dl.doubtnut.com/l/_qBWXTqWE1oH9
https://dl.doubtnut.com/l/_rcK54Jlxn48S


constant. If the mass of the lamina is M, find in terms of M and

a, the moment of inertia of the lamina about an axis through

O and perpendicular to the lamina.

Watch Video Solution

15. A solid body starts rotating about a stationary axis with an

angular acceleration α = 2.0 × 10 - 2 trad /s2 here t is in

seconds. How soon after the beginning of rotation will the

total acceleration vector of an arbitrary point of the body

form an angle θ = 60 ∘  with its velocity vector?

Watch Video Solution

( )

https://dl.doubtnut.com/l/_rcK54Jlxn48S
https://dl.doubtnut.com/l/_aklClt0Rqx3a


16.  


A ring of radius R rolls on a horizontal ground with linear

speed v and angular speed ω. For what value of θ the velocity

of point P is in vertical direction (v < Rω).

Watch Video Solution

https://dl.doubtnut.com/l/_Ic3aaFGnsp0l


17.  


Two forces F1 and F2 are applied on a spool of mass M and

moment of inertia I about an axis passing through its centre

of mass. Find the ratio 
F1

F2
. So that the force of friction is zero.

Given that I < 2Mr2.

Watch Video Solution

18. A disc is placed on the ground. Friction coefficient is μ.

What is the minimum force required to move the disc if it is

applied at the topmost point?

https://dl.doubtnut.com/l/_FYhilelrYfV8
https://dl.doubtnut.com/l/_T6ulnUSvG5tx


Watch Video Solution

19. A cube is resting on an inclinded plane. If the angle of

inclination is gradually increased. What must be the

coefficient of friction between the cube and plane so that, 

(a). Cube slides before toppling? 

(b). Cube topplies before sliding?

Watch Video Solution

20. A uniform disc of mass 20 kg and radius 0.5 m can turn

about a smooth axis through its centre and perpendicular to

the disc. A constant torque is applied to the disc for 3s from

rest and the angular velocity at the ned of that time is

240
π

rev / min  find the magnitude of the torque. if the torque

https://dl.doubtnut.com/l/_T6ulnUSvG5tx
https://dl.doubtnut.com/l/_DLvCYgGBtNdX
https://dl.doubtnut.com/l/_w389vpoNchBY


is then removed and the disc is brought to rest in t seconds by

a constant force of 10 N applied tangentially at a point on the

rim of the disc, find t

Watch Video Solution

21. A uniform disc of mass m and radius R I rotated about an

axis passing through its centre and perpendicular to its plane

with an angular velocity ω. It is placed on a rough horizontal

plane with the axis of the disc keeping vertical. Coefficnet of

friction between te disc and the surface is μ, find 


(a). The time when disc stops rotating 

(b). The angle rotated by the disc before stopping.

Watch Video Solution

https://dl.doubtnut.com/l/_w389vpoNchBY
https://dl.doubtnut.com/l/_J0B4yoH4edhn


22. A solid body rotates about a stationary axis so that the

rotation angle θ varies with time as θ = 6t - 2t3 radian. Find 


(a) the angular acceleration at the moment when the body

stops and 

(b) the average value of angular velocity and angular

acceleration averaged over the time interval between t = 0

and the complete stop.

Watch Video Solution

https://dl.doubtnut.com/l/_KsF1SPqeMq6i


23.  


A rod of mass m and length 2 R is fixed along te diameter of a

ring of same mass m and radius R as shown in figure. The

combined body is rolling without slipping along x-axis find the

angular momentum about z-axis.

Watch Video Solution

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


24.  


The figure shows a thin ring of mass M = 1kg and radius 

R = 0.4m spinning about a vertical diameter (take I =
1
2
MR2

A small beam of mass m = 0.2kg can slide without friction

)

https://dl.doubtnut.com/l/_pUGe9eEXtrKK


along the ring When the bead is at the top of the ring the

angular velocity is 5rad /s What is the angular velocity when

the bead slips halfwat to θ = 45 ∘?

Watch Video Solution

25. A horizontal disc rotating freely about a vertical axis makes

100 rpm. A small piece of wax of mass 10 g falls vertically on

the disc and adheres to it at a distance of 9 cm from the axis if

the number of revolution per minute is thereby reduced to 90.

Calculate the moment of inertia of disc.

Watch Video Solution

26. A man stands at the centre of a circular platform holding

his arms extended horizontally with 4 kg block in each hand.

https://dl.doubtnut.com/l/_pUGe9eEXtrKK
https://dl.doubtnut.com/l/_IGJJAVbaKqD8
https://dl.doubtnut.com/l/_weUpTHeDrb28


He is set rotating about a vertical axis at 0.5rev /s. The moment

of inertia of the man plus platform is 1.6kg - m2, assumed

constant, the block are 90 cm from the axis of rotation. He

now pulls the blocks in towards his body until they are 15 cm

from the axis of rotation. Find (a) his new angular velocity and

(b) the initial and final kinetic energy of the man and platform

(c) how much work most the man do to pull int he blocks?

Watch Video Solution

27. A horizontally oriented uniform disc of mass M and radius

R rotates freely about a stationary vertical axis passing

through its centre. The disc has a radial guide along which can

slide without friction a small body of mass m. A light thread

running down through the hollow axle of the disc is tied to

the body initially the body was located at the edge of the disc

https://dl.doubtnut.com/l/_weUpTHeDrb28
https://dl.doubtnut.com/l/_JXIrVxKGCxJ1


and the whole system rotated with ann angular velocity ω0.

Then by means of a force F applied to the lower and of the

thread the body was slowly pulled to the rotation axis. find: 

(a). The angular velocity of the system in its final state. 

(b). The work performed by the force F.

Watch Video Solution

https://dl.doubtnut.com/l/_JXIrVxKGCxJ1


28.  


Consider a cylinder of mass M and radius R lying on a rough

horizontal plane. It has a plank lying on its top as shown in

figure. A force F is applied on the plank such that the plank

moves and causes the cylinder to roll the plank always remains

horizontal. there is no slipping at any point of contact.

Calculate the acceleration of the cylinder and the frictional

forces at the two contact.

Watch Video Solution

https://dl.doubtnut.com/l/_ZSNrCXy4IEha


29.  


Find the acceleration of the cylinder of mass m and radius R

and that of plank of mass M placed on smooth surface if

pulled with a force F as shown in figure. Given that sufficient

friction is present between cylinder and the plank surface to

prevent sliding of cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_ZSNrCXy4IEha
https://dl.doubtnut.com/l/_QK5nFXNPM3PF


30. A uniform rod AB of length 2l and mass m is rotating in a

horizontal plane about a vertical axis through A, with angular

velocity ω, when the mid-point of the rod strikes a fixed nail

and is brought immediately to rest. Find the impulse exerted

by the nail.

Watch Video Solution

31. A uniform rod of length L rests on a frictionless horizontal

surface. The rod is pivoted about a fixed frictionless axis at

one end. The rod is initially at rest. A bulled travelling parallel

to the horizontal surface and perpendicular to the rod with

speed v strikes the rod at its centre and becomes embedded

in it. the mass of the bullet is one-sixth the mass of the rod. 

(a). What is the final angular velocity of the rod? 

https://dl.doubtnut.com/l/_IAIK2xUmUQaU
https://dl.doubtnut.com/l/_yIoSsKI0jJMz


(b). What is the ratio of the kinetic energy of the system after

the collision to the kinetic energy of te bullet the o collision?

Watch Video Solution

32. A uniform rod AB of mass 3m and length 2l is lying at rest

on a smooth horizontal table with a smooth vertical axis

through the end A. A particle of mass 2m moves with speed 2u

across the table and strikes the rod at its mid-point C if the

impact is perfectly elastic. Find the speed of the particle after

impact if 

(a). It strikes rod normally, 

(b). Its path before impact was inclinded at 60 ∘  to AC.

Watch Video Solution

https://dl.doubtnut.com/l/_yIoSsKI0jJMz
https://dl.doubtnut.com/l/_GKnq0uCrOzOG


Level 2 Single Correct

1.  


in the given figure a ring of mass m is kept on a horizontal

surface while a body of equal mass m si attached through

string, which is wounded on the ring. When the system is

released the ring rolls without slipping. consider the following

statement and choose the correct options. 

(i). Acceleration of centre of mass of ring is 
2g
3

 

(ii). acceleration of hanging particle is 
4g
3

 

https://dl.doubtnut.com/l/_Fu5TedlvCM6V


(iii). Frictional force (on the ring) acts in backward direction. 

(iii). Frictional force (on the ring) acts in backward direction 

(iv) . Fraction force (on the ring) acts in backward direction.

A. only statement (i) and (ii) are correct

B. only statement (ii) and (iii) are correct

C. only statements (iii) and (iv) are correct

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_Fu5TedlvCM6V


2.  


A solid sphere of mass 10 kg is placed on a rough surface

having coefficient of friction μ = 0.1A constant force F = 7N is

applied along a line passing through the centre of the sphere

as shown in the figure. The value of frictional force on the

sphere is

A. 1 N

B. 2 N

C. 3 N

https://dl.doubtnut.com/l/_7sWfyOo1a2BT


D. 7 N

Answer: B

Watch Video Solution

3.  


From a uniform square plate of side a and mass m, a square

https://dl.doubtnut.com/l/_7sWfyOo1a2BT
https://dl.doubtnut.com/l/_k8ChLSNaf60d


portion DEFG of side 
a
2

 is removed. Then, the moment of

inertia of remaining portion about the axis AB is

A. 
7ma2

16

B. 
3ma2

16

C. 
3ma2

4

D. 
9ma2

16

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_k8ChLSNaf60d


4.  


A small solid sphere of mass m and radius r starting from rest

from the rim of a fixed hemispherical bowl of radius R( > > r)

rolls inside it without sliding. The normal reaction exerted by

the sphere on the hemisphere when it reaches the bottom of

hemisphere is

A. (3 /7)mg

B. (9 /7)mg

C. (13/7)mg

https://dl.doubtnut.com/l/_sl1Zcx31Ydme


D. (17/7)mg

Watch Video Solution

5.  


A uniform solid cylinder of mass m and radius R is placed on a

rough horizontal surface. A horizontal constant force F is

https://dl.doubtnut.com/l/_sl1Zcx31Ydme
https://dl.doubtnut.com/l/_spQIB7pPUXyt


applied at the top point P of the cylinder so that it start pure

rolling. The acceleration of the cylinder is

A. F /3m

B. 2F /3m

C. 4F /3m

D. 5F /3m

Answer: C

Watch Video Solution

6. In the above question, the frictional force on the cylinder is

A. F /3 towards right

B. F /3 towards left

https://dl.doubtnut.com/l/_spQIB7pPUXyt
https://dl.doubtnut.com/l/_QnEOaMmzGLwg


C. 2F /3 towards right

D. 2F /3 towards left

Watch Video Solution

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


https://dl.doubtnut.com/l/_3DOSNJkyhQbe


7.  


A small pulley of radius 20 cm and moment of inertia

0.32kg - m2 is used to hang a 2 kg mass with the help of

massless string. If the block is released, for no slipping

condition acceleration of the block will be

A. 2m /s2

B. 4m /s2

C. 1m /s2

D. 3m /s2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3DOSNJkyhQbe


8.  


A uniform circular disc of radius R is placed on a smooth

horizontal surface with its plane horizontal and hinged at

circumference through point O as shown . An impulse P is

applied at a perpendicular distance h from its centre C. The

value of h so that the impulse due to hinge is zero, is

A. R

B. R /2

https://dl.doubtnut.com/l/_ihyJeow15CAb


C. R /3

D. R /4

Answer: B

Watch Video Solution

9.  


A rod is supported horizontally by means of two strings of

equal length as shown in figure. If one of the string is cut.

Then tension in other string at the same instant will.

https://dl.doubtnut.com/l/_ihyJeow15CAb
https://dl.doubtnut.com/l/_4LTcuj6kQrJS


A. remains unaffected

B. increase

C. decrease

D. become equal to weight of the rod.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4LTcuj6kQrJS


10.  


The figure represent two cases. In first case a block of mass M

is attached to a string which is tightly wound on a disc of

mass M and radius R. In second case F = Mg initially the disc

is stationary in each case. if the same length of string is

unwound from the disc, then

A. same amount of work is done on both discs

B. angular velocities of both the discs are equal

https://dl.doubtnut.com/l/_K2vkEMGzE9Xx


C. both the discs have unequal angular accelerations

D. All of the above

Watch Video Solution

11.  


A uniform cylinder of mass M and radius R is released from

https://dl.doubtnut.com/l/_K2vkEMGzE9Xx
https://dl.doubtnut.com/l/_UXzoWuuSkJ6x


rest on a rough inclined surface of inclination θ with the

horizontal as shown in figure. As the cylinder rolls down the

inclined surface, the maximum elongation it the spring

stiffness k is

A. 
3
4
Mgsinθ

k

B. 
2Mgsinθ

k

C. 
Mgsinθ

k

D. none of these

Answer: B

Watch Video Solution

12. A uniform rod of mass m and length l rotates in a

horizontal plane with an angular velocity ω about a vertical

https://dl.doubtnut.com/l/_UXzoWuuSkJ6x
https://dl.doubtnut.com/l/_oi0ZBfTcLMEm


axis passing through one end. The tension in the rod at a

distance x from the axis is

A. 
1
2
mω2x

B. 
1
2
mω2 1 -

x2

l

C. 
1
2
mω2l 1 -

x2

l2

D. 
1
2
mω2l 1 -

x
l

Watch Video Solution

( )
( )
[ ]

https://dl.doubtnut.com/l/_oi0ZBfTcLMEm


13.  


A rod of length 1 m rotates in the xy plane about the fixed

point O in the anticlockwise sense, as shown in figure with

velocity ω = a + bt where a = 10rads - 1 and b = 5rads - 2. The

velocity and acceleration of the point A at t = 0 is

A. +10îms - 1 and +5îms - 2

B. +10ĵms - 1 and - 100î + 5ĵ ms - 2

C. -10ĵms - 1 and 100î + 5ĵ ms - 2

D. -10ĵms - 1 and -5ĵms - 1

Answer: B

( )
( )

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


Watch Video Solution

14.  


A ring of radius R rolls on a horizontal surface with constant

acceleration a of the centre of mass as shown in figure. If ω is

the instantaneous angular velocity of the ring. Then the net

acceleration of the point of contact of the ring with gound is

A. zero

B. ω2R

C. a

https://dl.doubtnut.com/l/_vlxpOKGkKXWz
https://dl.doubtnut.com/l/_uDUVhCOw63e8


D. a2 + ω2R 2

Answer: B

Watch Video Solution

√ ( )

15. The density of a rod AB increases linearly from A to B its

midpoint is O and its centre of mass is at C. four axes pass

through A, B, O and C, all perpendicular to the length of the

rod. The moment of inertial of the rod about these axes are

IA, IB, IO and IC respectively.

A. IA > IB

B. IC < IB

C. IO > IC

D. All of these

https://dl.doubtnut.com/l/_uDUVhCOw63e8
https://dl.doubtnut.com/l/_bqyn21EIJnRJ


Watch Video Solution

16.  


The figure shows a spool placed at rest on a horizontal rough

surface. A tightly wound string on the inner cylinder is pulled

horizontally with a force F. identify the correct alternative

related to the friction f acting on the spool

https://dl.doubtnut.com/l/_bqyn21EIJnRJ
https://dl.doubtnut.com/l/_lDJ1bSDlvbQv


A. f acts left ward with f < F

B. f acts leftwards but nothing can be said about its

magnitude

C. f < F but nothing can be said about its magnitude.

D. none of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lDJ1bSDlvbQv


17.  


A circular ring of mass m and radius R rests flat on a

horizontal smooth surface as shown in figure. A particle of

mass m, and moving with a velocity v. Collides inelastically 

(e = 0) with the ring the angular velocity with which the

system rotates after the particle strikes the ring is

A. 
v

2R

B. 
v

3R

C. 
2v
3R

https://dl.doubtnut.com/l/_5EB0jzVet5rS


D. 
3v
4R

Watch Video Solution

https://dl.doubtnut.com/l/_5EB0jzVet5rS


18.  


A stationary uniform rod in the upright position is allowed to

fall on a smooth horizotal surface. The figure shows the

instantaneous position of the rod. Identify the correct

statement.

https://dl.doubtnut.com/l/_eKhKYKYzvPy4


A. normal reaction N is equal to Mg

B. N does positive rotational work about the centre of

mass

C. a couple of equal and opposite forces acts on the rod

D. all of the above.

Watch Video Solution

19. A thin unifrom rod of mass m and length l is free to rotate

about its upper end When it is at rest. It receives an impulse J

as its lowest point, normal to its length immediately after

impact.

A. the angular mumentum of the rod is Jl

https://dl.doubtnut.com/l/_eKhKYKYzvPy4
https://dl.doubtnut.com/l/_diAVaddO203c


B. The angular velocity of the rod is 3J /ml

C. The kinetic energy of the rod is 3J2 /2m

D. All of these

Watch Video Solution

20.  


A rectangular block of size ( × h) moving with velocity v0

https://dl.doubtnut.com/l/_diAVaddO203c
https://dl.doubtnut.com/l/_8XSQKWR1Dtsp


enters on a rough surface where the coefficient of friction is μ

as shown in figure. Identify the correct statement.

A. Thenet torque acting on the block about its COM is

μm
g(h)

2
 (clockwise)

B. the net torque acting on the block about its COM is zero

C. The net torque acting on the block about its COM is in

the anticlockwise sense

D. None of the above.

Watch Video Solution

https://dl.doubtnut.com/l/_8XSQKWR1Dtsp


21.  


A uniform rod of length L and mass m is free to rotate about a

frictionless pivot at one end as shown in figure. The rod is held

at rest in the horizontal position and a coin of mass m is

placed at the free end. Now the rod is released The reaction

on the coin immediately after the rod starts falling is

A. 
3mg

2

B. 2mg

https://dl.doubtnut.com/l/_SXHUJ3gOuQcw


C. zero

D. 
mg
2

Answer: C

Watch Video Solution

22.  


A spool is pulled at an angle θ with the horizontal on a rough

horizontal surface as shown in the figure. If the spool remains

at rest, the angle θ is equal to

https://dl.doubtnut.com/l/_SXHUJ3gOuQcw
https://dl.doubtnut.com/l/_JKIdiSXJRKdQ


A. cos - 1 R
r

B. sin - 1 1 -
r2

R2

C. π - cos - 1 r
R

D. sin - 1 r
R

Answer: B

Watch Video Solution

( )
(√ )

( )
( )

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


23.  


Uniform rod AB is hinged at end A in horizontal position as

shown in the figure. The other end is connected to a block

through a massless string as shown. The pulley is smooth and

massless. Mass of block and rod is same and is equal to m

Then acceleration of block just after release from this position

is

A. 6g /13

B. g /4

https://dl.doubtnut.com/l/_H9d2yqEtvwuJ


C. 3g /8

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_H9d2yqEtvwuJ


24.  


A cylinder having radius 0.4 m initially rotating (at r = 0) with 

ω0 = 54rad /s is placed on a rough inclined plane with θ = 37 ∘

having friction coefficient μ = 0.5 the time taken by the

cylinder to start pure rolling is g = 10m /s2

A. 5.4 s

B. 2.4 s

( )

https://dl.doubtnut.com/l/_CIBeFaX0F3Rq


C. 1.4 s

D. none of these

Answer: D

Watch Video Solution

25.  


A disc of mass M and radius R is rolling purely with centre's

velcity v0 on a flat horizontal floor when it hits a step in the

https://dl.doubtnut.com/l/_CIBeFaX0F3Rq
https://dl.doubtnut.com/l/_StAqKP1MZahs


floor of height R /4 The corner of the step is sufficiently rough

to prevent any slippoing of the disc against itself. What is the

velocity of the centre of the disc just after impact?

A. 4v0 /5

B. 4v0 /7

C. 5v0 /6

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_StAqKP1MZahs


26.  


A solid sphere is rolling purely on a rough horizontal surface

(coefficient of kinetic friction = μ) with speed of centre = u. It

collides in-elastically with a smooth vertical wall at a certain

moment, the coefficient of restituting being 
1
2

. The sphere will

begin pure rolling after a time.

A. 
3u

7μg

B. 
2u

7μg

C. 
3u

5μg

https://dl.doubtnut.com/l/_ELhM0kFpAowx


Level 2 Multiple Correct

D. 
2u

5μg

Answer: A

Watch Video Solution

1. A thin hollow sphere of mass m is completely filled with non

viscous liquid of mass m. When the sphere roll-on horizontal

ground such that centre moves with velocity v, kinetic energy

of the system is equal to

A. mv2

B. 
4
3
mv2

C. 
4
5
mv2

https://dl.doubtnut.com/l/_ELhM0kFpAowx
https://dl.doubtnut.com/l/_EPUyNdpatO1E


D. none of these

Answer: B

Watch Video Solution

2. A solid uniform disc of mass m rols without slipping down a

fixed inclined plank with an acceleration a. The frictional force

on the disc due to surface of the plane is

A. 
1
4
ma

B. 
3
2
ma

C. ma

D. 
1
2
ma

Answer: D

https://dl.doubtnut.com/l/_EPUyNdpatO1E
https://dl.doubtnut.com/l/_nqiaYAQ4RUNu


Watch Video Solution

3. A uniform slender rod of mass m and length L is released

from rest, with its lower end touching a frictionaless

horizontal floor. At the initial moment, the rod is inclined at an

angle θ = 30 ∘  with the vertical. Thent he value of normal

reaction from the from the floor just after release will be

A. 4mg /7

B. 5mg /9

C. 2mg /5

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_nqiaYAQ4RUNu
https://dl.doubtnut.com/l/_sY2pKJaWmTWE
https://dl.doubtnut.com/l/_HADd0vF6QIb8


4. In the above problem, the initial acceleration of the lower

end of the rod will be

A. g√3/4

B. g√3/5

C. 3g√3/7

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_HADd0vF6QIb8


5.  


A disc of radius R is rolling purely on a flat horizontal surface,

with a constant angular velocity the angle between the

velocity ad acceleration vectors of point P is

A. zero

B. 45 ∘

C. tan - 1(2)

D. tan - 1(1 /2)

https://dl.doubtnut.com/l/_j6VecimpmZEI


Watch Video Solution

6. A straight rod AB of mass M and length L is placed on a

frictionless horizontal surface. A force having constant

magnitude F and a fixed direction start acting at the end A.

The rod is initially prependicular to the force. The initial

acceleration of end B is

A. zero

B. 2F /M

C. 4F /M

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_j6VecimpmZEI
https://dl.doubtnut.com/l/_eUMyrtdHcUaI


7.  


A particle mass parallel to x-axis with constant velocity v as

shown in the figure. The angular velocity of the particle about

the origin O

A. remains constant

B. continuously increases

C. continuously decreases

https://dl.doubtnut.com/l/_eUMyrtdHcUaI
https://dl.doubtnut.com/l/_nuiKZRtymTip


D. oscillates.

Watch Video Solution

8. A thin uniform rod mass M and length L is hinged at its

upper end. And released from rest from a horizontal position.

The tenstion at a point located at a distance L /3 from the

hinge point, when the rod become vertical will

A. 22Mg /27

B. 11Mg /13

C. 6Mg /11

D. 2Mg

https://dl.doubtnut.com/l/_nuiKZRtymTip
https://dl.doubtnut.com/l/_WhWIilnh5b7E


Watch Video Solution

9.  


A uniform rod AB of length L and mass m is suspended freely

https://dl.doubtnut.com/l/_WhWIilnh5b7E
https://dl.doubtnut.com/l/_GgO0dzsaHbbZ


at A and hangs vertically at rest when a particle of same mass

m is fired horizontally with speed v to strike the rod at its mid

point. If the particle is brought to rest after the impact. Then

the impulsive reaction at A is horizontal direction is

A. mv /4

B. mv /2

C. mv

D. 2mv

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GgO0dzsaHbbZ


10.  


A child with mass m is standing at the edge of a merry go

round having moment of inertia I, radius R and initial angular

velocity ω as shown in the figure. The child jumps off the edge

of the merry go round with tangential velocity v with respect

to the ground. The new angular velocity of the merry go round

is

https://dl.doubtnut.com/l/_S4uhQFx9fkpi


A. 
Iω2 - mv2

I

B. 
I + mR2 ω2 - mv2

I

C. 
Iω - mvR

I

D. 
I + mR2 ω - mvR

I

Answer: D

Watch Video Solution

√
√ ( )

( )

https://dl.doubtnut.com/l/_S4uhQFx9fkpi


11.  


A racing car is travelling along a straight trach at a constant

velocity of 40m /s. A fixed TV camera is recording the even as

shown in figure. In order to keep the car in view in the position

shown the angular velocity of camera should be

A. 3rad /s

B. 2rad /s

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


C. 4rad /s

D. 1rad /s

Watch Video Solution

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


12.  


A uniform rod OA of length l, resting on smooth surface is

slightly distributed from its vertical position P is a point on

the rod whose locus is a circle during the subsequent motion

of the rod, then the distance OP is equal to

https://dl.doubtnut.com/l/_YaWUllfq8MFM


A. l /2

B. l /3

C. l /4

D. there is no such point.

Answer: C

Watch Video Solution

13. In the above question, the velocity of end O when end A

hits the gournd is

A. zero

B. along the horizontal

C. along the vertical

https://dl.doubtnut.com/l/_YaWUllfq8MFM
https://dl.doubtnut.com/l/_vRdguDn6vFXS


D. at some inclination of the ground ≠ 90 ∘

Watch Video Solution

( )

14. In the above question, the velocity of end A at the instant it

hits the ground is

A. √3gl

B. √12gl

C. √6gl

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_vRdguDn6vFXS
https://dl.doubtnut.com/l/_1Mv2DqsnRu25
https://dl.doubtnut.com/l/_CikaOn3BYwzX


15.  


A solid sphere of mass m and radius R is gently placed on a

conveyer belt moving with constant velocity v0. If coefficient of

friction between belt and sphere is 2/7 the distance traveled

by the centre of the sphere before it starts pure rolling is

A. 
v2

0

7g

B. 
2v2

0

49g

C. 
2v2

0

5g

D. 
2v2

0

7g

Watch Video Solution

https://dl.doubtnut.com/l/_CikaOn3BYwzX


16. A mass m of radius r is rolling horizontally without any slip

with a linear speed v. It then rolls up to a height given by 
3
4
v2

g

A. the body is identified to be a disc or a solid cylinder

B. the body is a solid sphere

C. moment of inertia of the body about instantaneous axis

of rotation is 
3
2mr

2

D. moment of inertial of the body about instantaneous axis

of rotation is 
7
5mr

2

Watch Video Solution

https://dl.doubtnut.com/l/_CikaOn3BYwzX
https://dl.doubtnut.com/l/_Gk3MpOyPlnsN


17. Four identical rods each of mass m and length l are joined

to form a rigid square frame. The frame lies in the xy plane,

with its centre at the origin and the sides parallel to the x and

y axes. Its moment of inertial about

A. the x-axis is 
2
3
ml2

B. the z-axis is 
4
3
ml2

C. an axis parallel to the z-axis and passing through a

corner is 
10
3
ml2

D. one side is 
5
3
ml2

Watch Video Solution

https://dl.doubtnut.com/l/_x1vjk4YduK5M


18.  


A uniform circular righ rolls without slipping on a horizontal

surface. At any instant, its position is as shown in the figure.

Then

A. section ABC has greater kinetic energy than section ADC

B. section BC has greater kinetic energy than section CD.

C. section BC has the same kinetic energy as section DA

D. the section CD and DA have the same kinetic energy.

https://dl.doubtnut.com/l/_9gVPSkBx655U


Watch Video Solution

19.  


A cylinder of radius R is to roll without slippoing between two

planks as shown in the figure. Then

A. angular velocity of the cylinder is 
v
R

 counter clockwise

B. angular velocity of the cylinder is 
2v
R

 clockwise

C. velocity of centre of mass of the cylinder is v towards

left

https://dl.doubtnut.com/l/_9gVPSkBx655U
https://dl.doubtnut.com/l/_9NVnRBTVm543


D. velocity of centre of mass of the cylinder is 2v towards

right.

Watch Video Solution

20.  


A uniform rod of mass m = 2kg and length l = 0.5m is sliding

along two mutually perpendicular smooth walls with the two

ends P and Q having velocities UP = 4m /s and vQ = 3m /s as

shown then

https://dl.doubtnut.com/l/_9NVnRBTVm543
https://dl.doubtnut.com/l/_FxzZh7CSQLQW


A. The angular velocity of rod, ω = 10rad /s counter

clockwise

B. The angular veloicty of rod ω = 5.0rad /s counter

clockwie

C. The velocity of centre of mass of rod vcm = 2.5m /s

D. The total kinetic energy of rod, K =
25
3

joule

Watch Video Solution

https://dl.doubtnut.com/l/_FxzZh7CSQLQW


21.  


A wheel is rolling without slipping on a horizontal plane with

velocity v and acceleration a of centre of mass as shown in

figure. Acceleration at

A. A is vertically upwards

B. B may be vertically downwards

C. C cannot be horizontal

https://dl.doubtnut.com/l/_CH156VSjK1qX


D. A point on the rim may be horizontal leftwards.

Watch Video Solution

22. A uniform rod of length l and mass 2 m rests on a smooth

horizontal table. A point mass m moving horizontally at right

angles to the rod with velocity v collides with one end of the

rod and sticks it. Then

A. angular velocity of the system after collision is 
2
5
v
l

B. angular velocity of the system after collision is 
v
2l

C. The loss in kinetic energy of the system as a whole as a

result of the collision 
3

10
mv2

https://dl.doubtnut.com/l/_CH156VSjK1qX
https://dl.doubtnut.com/l/_fLu8br4iQRoD


D. The loss in kinetic energy of the system as a whole as a

result of the collision 
7mv2

24

Watch Video Solution

23. A non-uniform ball of radius R and radius of gyration about

geometric centre = R /2 is kept on a frictionless surface. The

geometric centre coincides with the centre of mass. The ball is

struck horizontally with a sharp impulse = J the point of

application of the impulse is at a height h above the surface.

then.

A. The with slip on surface for al cases

B. the ball will roll purely if h = 5R /4

https://dl.doubtnut.com/l/_fLu8br4iQRoD
https://dl.doubtnut.com/l/_0lOS7k7g6Px6


C. the ball will roll purely if h = 3R /2

D. there will be no rotation if h = R

Watch Video Solution

24. A hollow spherical ball is given an initial push, up an incline

of inclination angle α. The ball rolls purely coefficient of static

friction between ball and incline = μ. During its upwards

journey.

A. friction acts up along the incline

B. μmin = (2tanα) /5

C. friction will be no rotation if h = R

D. μmin = (2tanα) /7

https://dl.doubtnut.com/l/_0lOS7k7g6Px6
https://dl.doubtnut.com/l/_1exBTD6kN3eW


Watch Video Solution

25. A uniform disc of mass m and radius R rotates about a

fixed vertical axis passing through its centre with angular

velocity ω. A particle of same mass m and having velocity of 

2ωR towards centre of the disc collides with the disc moving

horizontally and sticks to its rim. Then

A. the angular velocity of the disc will become ω /3

B. the angular veloicity of the disc will become 5ω /3

C. the impulse on the particle due to disc is 2mωR

D. 

Watch Video Solution

https://dl.doubtnut.com/l/_1exBTD6kN3eW
https://dl.doubtnut.com/l/_QzWj95b9gVby


26.  


The end B of the rod AB which makes angle θ with the floor is

being pulled with a constant velocity vv as shown. The length

of the rod is l.

A. At θ = 37 ∘  velocity of end A is 
4
3
v0 downwards

B. At θ = 37 ∘  angular velocity of rod is 
5v0

3l

C. Angular velocity of rod is constant

https://dl.doubtnut.com/l/_QzWj95b9gVby
https://dl.doubtnut.com/l/_wxoiUuUdBwlr


D. velocity of end A is constant.

Watch Video Solution

27.  


A uniform rod of mass m and length l is applied pivoted at

point O. The rod is initially in vertical position and touching a

block of mass M which is at rest on a horizontal surface. The

rod is given a slight jerk and it starts rotating about point O

https://dl.doubtnut.com/l/_wxoiUuUdBwlr
https://dl.doubtnut.com/l/_qpEqlTToKjMC


this causes the block to move forward as shown The rod loses

contact with the block at θ = 30 ∘  all surfaces are smooth now

answer the following questions. 

Q. The value of ratio M /m is

A. 2: 3

B. 3: 2

C. 4: 3

D. 3: 4

Watch Video Solution

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


28.  


A uniform rod of mass m and length l is applied pivoted at

point O. The rod is initially in vertical position and touching a

block of mass M which is at rest on a horizontal surface. The

rod is given a slight jerk and it starts rotating about point O

this causes the block to move forward as shown The rod loses

contact with the block at θ = 30 ∘  all surfaces are smooth now

answer the following questions. 

Q. The velocity of block when the rod loses contact with the

block is

https://dl.doubtnut.com/l/_iKx5UWgX8kYw


A. 
√3gl

4

B. 
√5gl

4

C. 
√6gl

4

D. 
√7gl

4

Watch Video Solution

https://dl.doubtnut.com/l/_iKx5UWgX8kYw


29.  


A uniform rod of mass m and length l is applied pivoted at

point O. The rod is initially in vertical position and touching a

block of mass M which is at rest on a horizontal surface. The

rod is given a slight jerk and it starts rotating about point O

this causes the block to move forward as shown The rod loses

contact with the block at θ = 30 ∘  all surfaces are smooth now

answer the following questions. 

Q. The acceleration of centre of mass of rod, when it loses

contact with the block is

https://dl.doubtnut.com/l/_B0NiRsvVTIH6


A. 5g /4

B. 5g /2

C. 3g /2

D. 3g /4

Watch Video Solution

30.  


A uniform rod of mass m and length l is applied pivoted at

https://dl.doubtnut.com/l/_B0NiRsvVTIH6
https://dl.doubtnut.com/l/_BZTteNNnsBvj


point O. The rod is initially in vertical position and touching a

block of mass M which is at rest on a horizontal surface. The

rod is given a slight jerk and it starts rotating about point O

this causes the block to move forward as shown The rod loses

contact with the block at θ = 30 ∘  all surfaces are smooth now

answer the following questions. 

Q. The hinge reaction at O on the rod when it loses contact

with the block is

A. 
3mg

4
î + ĵ

B. 
mg
4

ĵ

C. 
mg
4

î

D. 
mg
4

î + ĵ

Answer: B

Watch Video Solution

( )

( )
( )

( )

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


31.  


Consider a uniform disc of mass m, radius r rolling without

slipping on a rough surface with linear acceleration a and

angular acceleration α due to an external force F as shown in

the figure coefficient of friction is μ. 


Q. The work done by the frictional force at the instant of pure

rolling is

A. 
μmgat2

2

B. μmgat2)

https://dl.doubtnut.com/l/_BZTteNNnsBvj
https://dl.doubtnut.com/l/_WIO0W7OonRZA


C. μm
g at2

α

D. zero

Watch Video Solution

( )

32.  


Consider a uniform disc of mass m, radius r rolling without

slipping on a rough surface with linear acceleration a and

angular acceleration α due to an external force F as shown in

https://dl.doubtnut.com/l/_WIO0W7OonRZA
https://dl.doubtnut.com/l/_fvYmHLR8LXuh


the figure coefficient of friction is μ. 


Q. The magnitude of frictional force acting on the disc is

A. ma

B. μmg

C. 
ma
2

D. zero

Watch Video Solution

https://dl.doubtnut.com/l/_fvYmHLR8LXuh


33.  


Consider a uniform disc of mass m, radius r rolling without

slipping on a rough surface with linear acceleration a and

angular acceleration α due to an external force F as shown in

the figure coefficient of friction is μ. 


Q. Angular momentum of the disc will be conserved about

A. centre of mass

B. point of contact

C. a point at a distance 3R /2 vertically above the point of

contact

https://dl.doubtnut.com/l/_hGl6dImnS3bC


D. a point at a distance 4R /3 vertically above the point of

contact.

Watch Video Solution

34.  


A tennis ball, starting from rest, rolls down the hill in the

drawing. At the end of the hill the ball becomes airborne,

leaving at an angle of 37 ∘  with respect to the ground treat

the ball as a thin-walled spherical shell. 

Q. The velocity of projection v is

https://dl.doubtnut.com/l/_hGl6dImnS3bC
https://dl.doubtnut.com/l/_Z7UVnVq9dHVm


A. √2gh

B. 
10
7
gh

C. 
5
7
gh

D. 
6
5
gh

Watch Video Solution

√
√
√

35.  


A tennis ball, starting from rest, rolls down the hill in the

drawing. At the end of the hill the ball becomes airborne,

https://dl.doubtnut.com/l/_Z7UVnVq9dHVm
https://dl.doubtnut.com/l/_ceZPigo8u6WK


leaving at an angle of 37 ∘  with respect to the ground treat

the ball as a thin-walled spherical shell. 

Q. Maximum height reached by ball H above ground is

A. 
9h
35

B. 
18h
35

C. 
18h
25

D. 
27h
125

Watch Video Solution

https://dl.doubtnut.com/l/_ceZPigo8u6WK


36.  


A tennis ball, starting from rest, rolls down the hill in the

drawing. At the end of the hill the ball becomes airborne,

leaving at an angle of 37 ∘  with respect to the ground treat

the ball as a thin-walled spherical shell. 

Q. Range x of the ball is

A. 
144
125

h

B. 
48
25

h

C. 
48
35

h

D. 
24
7
h

https://dl.doubtnut.com/l/_2WRNm8AB4BNb


Level 2

Answer: A

Watch Video Solution

1.  

A disc of radius R is spun to an angualr speed ω0 about its

axis and then imparted a horizontal velocity of magnitude

ω0R

4
. The coefficient of friction is μ. The sense of rotation and

direction of linear velocity are shown in the figure. The disc

will return to its initial position.

A. if the value of μ < 0.5

B. irrespective of the value of μ

https://dl.doubtnut.com/l/_2WRNm8AB4BNb
https://dl.doubtnut.com/l/_adzxHps4RyAl


Level 2 Subjective

C. if the value of 0.5 < μ < 1

D. if μ > 1

View Text Solution

1.  

Figure shows three identical yo-yos initially at rest on a

horizontal surface. For each yo-yo the string is pulled In the

direction shown. In each case there is sufficient friction for the

yo-yo to roll without slipping. Draw the free-body diagram for

each yo-yo in what direction will each yo-yo rotate?

Watch Video Solution

https://dl.doubtnut.com/l/_adzxHps4RyAl
https://dl.doubtnut.com/l/_7q422AvN0mhR


2.  

A uniform rod of mass m and length l is held horizontally by

two vertical strings of negligible mass, as shown in the figure. 

(a). Immediately after the right string is cut, what is the linear

acceleration of the end of the rod? 

(b). Of the middle of the rod? 

(c). Determine the tension in the left string immediately after

the right string is cut.

Watch Video Solution

3. A solid disk is rolling without slipping on a level surface at a

constant speed of 2.00m /s. How far can it roll up a 30 ∘  ramp

before it stops? (take g = 9.8m /s2

h id l i

)

https://dl.doubtnut.com/l/_7q422AvN0mhR
https://dl.doubtnut.com/l/_7eMIItPxi2Vl
https://dl.doubtnut.com/l/_nS1MgpTxUcB1


Watch Video Solution

4. A lawn roller in the form of a thin-walled hollow cylinder of

mass M is pulled horizotally with a constant horizontally force

F applied by a handle attached to the axle. If it rolls without

slipping. Find the acceleration and the friction forces.

Watch Video Solution

5.  

Due to slippoing points A and B on the rim of the disk have

the velocities shown. Determine the velocities of the centre

point C and point F at this instant.

Watch Video Solution

https://dl.doubtnut.com/l/_nS1MgpTxUcB1
https://dl.doubtnut.com/l/_wfuU881dEZaO
https://dl.doubtnut.com/l/_eGxQMbC9YF3p
https://dl.doubtnut.com/l/_x7alcrFtJ5cY


6.  


A uniform cylider of mass M and radius R has a string wrapped

around it. The string is held fixed and the cylinder falls

vertically, as in figure. 

(a). Show that the acceleration of the cylinder is downward

with magnitude a =
2g
3

 


(b). Find the tension in the string.

Watch Video Solution

https://dl.doubtnut.com/l/_x7alcrFtJ5cY


7.  


A uniform disc of mass M and radius R is pivoted about the

horizontal axis through its centre C A point mass m is glued

to the disc at its rim, as shown in figure. If the system is

released from rest, find the angular velocity of the disc when

m reaches the bottom point B.

Watch Video Solution

https://dl.doubtnut.com/l/_z6QPHYW6IXIk


8. A disc of radius R and mass m is projected on to a

horizontal floor with a backward spin such that its centre of

mass speed is v0 and angular velocity is ω0. What must be the

minimum value of ω0 so that the disc eventually returns back?

Watch Video Solution

https://dl.doubtnut.com/l/_z6QPHYW6IXIk
https://dl.doubtnut.com/l/_U9nsx7CzCxQL


9.  


A ball of mass m and radius r rolls along a circular path of

radius R its speed at the bottom θ = 0 ∘  of the path is v0

find the force of the path on the ball as a function of θ.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_A46PapzOYHNs


10.  


A heavy homogeneous cyliner has mass m and radius R. It is

accelerated by a force F which is applied through a rope

wound around a light drum of radius r attached to the

cylinder (figure) the coefficient of static friction is sufficient for

the cylinder to roll without slipping.

A. Find the friction force.

B. Find the acceleration a of the centre of the cylinder

https://dl.doubtnut.com/l/_tTBad07OkYsX


C. it is possible to choose r, so that a is greater than 
F
m

 ?

How ?

D. What is the direction of the friction in the circumstances

of part(C)?

Watch Video Solution

11. A man pushes a cylinder of mass m1 with the help of a plank

of mass m2 as shown in figure. There in no slipping at any

contact. The horizontal component of the force applied by the

man is F. 

(a) the acceleration fo the plank and the center of mass of the

cylinder, and 

https://dl.doubtnut.com/l/_tTBad07OkYsX
https://dl.doubtnut.com/l/_qhSq50x3KIL1


 


(b) the magnitudes and direction of frictional force at contact

points.

Watch Video Solution

12.  

For the system shown in figure, M = 1kg m = 0.2 kg, r = 0.2m

calculate g = 10m /s2  


(a). The linear acceleration of hoop, 

( )

https://dl.doubtnut.com/l/_qhSq50x3KIL1
https://dl.doubtnut.com/l/_wlnM6ln4sV1k


(b). The angular acceleration of the hoop of mass M and 


(c). The tension in the rope.

Watch Video Solution

13. A cylinder of mass m is kept on the edge of a plank of mass 

2m and length 12m, which in turn is kept on smooth ground.

Coefficient of friction between the plank and the cylinder is 0.1

. The cylinder is given an impulse, which imparts it a velocity

7ms - 1 but no angular velocity. Find the time after which the

cylinder falls off the plank. 

Watch Video Solution

https://dl.doubtnut.com/l/_wlnM6ln4sV1k
https://dl.doubtnut.com/l/_S5E1MDx7Ipnv


14.  


The 9 kg cradle is supported as shown by two uniform disks

that roll without sliding at all surfaces of contact. The mass of

each disk is m = 6kg and the radius of each disk is r = 80mm.

Knowing that the system is initially at rest, determine the

velocity of the cradle after it has moves 250 mm.

Watch Video Solution

https://dl.doubtnut.com/l/_S5E1MDx7Ipnv
https://dl.doubtnut.com/l/_KDO2lobt44GT


15.  


the disc of the radius r is confined to roll without slipping at A

and B if the plates have the velocities shown, determine the

angular velocity of the disc.

Watch Video Solution

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


16.  


A thin uniform rod AB of mass m = 1kg moves translationally

with acceleration a = 2m /s2 and to two anitiparallel forces F1

and F2. The distance between the points at which these forces

are applied is equal to l = 20cm besides it is known that 

F2 = 5N find the length of the rod.

Watch Video Solution

https://dl.doubtnut.com/l/_eVorejQ8txVx


17.  


The assembly of two discs as shown in figure is placed on a

rough horizontal surface and the front disc is given an initial

angular velocity ω0. Determine the final linear and angular

velocity when both the discs start rolling. it is given that

friction is sufficient to sustain rolling the rear wheel from the

starting of motion.

Watch Video Solution

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


18.  


A horizontal plank having mass m lies on a smooth horizontal

surface. A sphere of same mass and radius r is spined to

angular frequency ω0 and gently placed on the plank as

shown in the figure. If coefficient of friction between the plank

and the sphere is μ. Find the distance moved by the plank till

sphere starts pure rolling on the plank. the plank is long

enough.

Watch Video Solution

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


19. A ball rolls without sliding over a rough horizontal floor

with velocity v0 = 7m /s towards a smooth vertical wall. If

coefficient of restitution between the wall and the ball is

e = 0.7. Calculate velocity v of the ball long after the collision.

Watch Video Solution

20. A sphere a disk and a hoop made of homogeneous

materials have the same radius (10 cm) and mass (3kg) They

are released from rest at the top of a 30 ∘  incline and roll

down without slipping through a vertical distance of 2m.

g = 9.8m /s2  


(a). What are their speeds at the bottom? 

(b). findt the friction force f each case 


( )

https://dl.doubtnut.com/l/_7TAY8DwYWFDI
https://dl.doubtnut.com/l/_iv8UZTCdP1zn


(c). if they start together at t = 0, at what time does each

reach the bottom?

Watch Video Solution

21. ABC is a triangular framwork of three uniform rods each of

mass m and length 2l. It is free to rotate in its own plane

about a smooth horizontal axis through A which is

perpendicular to ABC. If it is released from rest when AB is

horizontal and C is above AB. Find the maximum velocity of C

in the subsequent motion.

Watch Video Solution

22. A uniform stick of length L and mass M hinged at end is

released from rest at an angle θ0 with the vertical show that

https://dl.doubtnut.com/l/_iv8UZTCdP1zn
https://dl.doubtnut.com/l/_lUI1k1P9nl70
https://dl.doubtnut.com/l/_mNCwBHEpLKqW


when the angle with the vertical is θ. The hinge exerts of force 

Fr along the stick and Ft perpendicular tot he stick given by 

Fr =
1
2
Mg 5cosθ - 3cosθ0  and Ft =

1
4
Mgsinθ

Watch Video Solution

( )

23. A uniform rod AB of mass 3m and length 4l, which is free to

turn in a vartical plane about a smooth horizontal axis

through A, is released from rest when horizontal When the

rod first impulse exerted by the peg on the rod it. 

(a). The rod is brought to rest by the peg. 

(b). The rod rebounds and next comes to instantaneous rest

inclined to the downward vertical at an angle 
π
3  radian.

Watch Video Solution

https://dl.doubtnut.com/l/_mNCwBHEpLKqW
https://dl.doubtnut.com/l/_Bod9Wxt6Topb


24.  


A uniform rod of length 4l and mass m is free to rotate about

a horizontal axis passing through a point distant l from its

one end. When the rod is horizontal its angular velocity is ω

as shown in figure. calculate 

(a). reaction of axis at this instant, 

(b). Acceleration of centre of mass of the rod at this instant. 

(c). reaction of axis and acceleration of centre mass of the rod

when rod becomes vertical for the first time. 

(d). minimum value of ω, so that centre of rod can complete

circular motion.

Watch Video Solution

https://dl.doubtnut.com/l/_ezqMx41Wm2Rl


25.  


A stick of length l lies on horizontal table. It has a mass M and

is free to move in any way on the table. A bal of mass m

moving perpendicularly to the stick at a distance d from its

centre with speed v collides elastically with it as shown in

figure. what quantities are conserved in the collision ? what

must be the mass of the ball, so that it remains at rest

immediately after collision?

https://dl.doubtnut.com/l/_c0Cp8NZWdV5B


Watch Video Solution

26.  


A rod of length l forming an angle θ with the horizontal

strikes a frictionless floor at A with its centre of mass velocity

v0 and no angular velocity. Assuming that the impact at A is

perfectly elastic. Find the angular velocity of the rod

immediately after the impact.

Watch Video Solution

https://dl.doubtnut.com/l/_c0Cp8NZWdV5B
https://dl.doubtnut.com/l/_8TpUaIrEG5eJ
https://dl.doubtnut.com/l/_RTuJMCb16txK


27. Three particles A, B and C each of mass m, are connected to

each other by three massless rigid rods to form a rigid,

equilateral triangular body of side l. This body is placed on a

horizonta frictionsess table (x-y plane) and is hinged to it at

the point A so that it can move without friction about the

vertical axis through A . the body is set into rotational motion

on the table about A with a constant angular velocity ω. 


 


(a) Find the magnitude of the horizontal force exerted by the

hinge on the body. 

(b) At time T, when the side BC is parallel to the x-axis, a force

https://dl.doubtnut.com/l/_RTuJMCb16txK


F is applied on B along BC (as shown). Obtain the x-component

and the y-component of the force exerted by the hinge on the

body, immediately after time T.

Watch Video Solution

28.  


A semicircular track of radius R = 62.5cm is cut in a block.

Mass of block having track, is M = 1kg and rests over a smooth

horizontal floor. A cylinder of radius r = 10cm and mass 

https://dl.doubtnut.com/l/_RTuJMCb16txK
https://dl.doubtnut.com/l/_H2JgsZJmg1Cz


m = 0.5kg is hanging by thread such that axes of cylinder and

track are in same level and surface of cylinder is in contact

with the track as shown in figure When the thread is burnt,

cylinder starts to move down the track. Sufficient friction

exists between surface of cylinder and track, so that cylinder

does not slip. 

Calculate velocity of the block when it reaches bottom of the

track. Also find force applied by block on the floor at that

moment. g = 10m /s2

Watch Video Solution

( )

29. A uniform circular cylinder of mass m and radius r is given

an initial angular velocity ω and no initial translational

velocity it is placed in contact with a plane inclined at an angle

α to the horizontal. If there is a coefficient of friction μ for

https://dl.doubtnut.com/l/_H2JgsZJmg1Cz
https://dl.doubtnut.com/l/_AxUxaeIszrRR


sliding between the cylinder and plane. Find the distance the

cylinder moves up before sliding stops also calculate the

maximum distance it travels up the plane assume μ > tanα.

Watch Video Solution

30. Show that if a rod held at angle θ to the horizontal and

released, its lower end will not slip if the friction coefficient

between rod and ground is greater than 
3sinθcosθ

1 + 3sin2θ

Watch Video Solution

https://dl.doubtnut.com/l/_AxUxaeIszrRR
https://dl.doubtnut.com/l/_fDV5qDQiz2xl


31.  


One-fourth length of a uniform rod of mass m and length l is

placed on a rough horizontal surface and it is held stationary

in horizontal position by means of a light thread as shown in

the figure. The thread is then burnt and the rod start rotating

about the edge. Find the angle between the rod and the

horizontal when it is about to slide on the edge. The

coefficient of friction between the rod and surface is μ.

Watch Video Solution

https://dl.doubtnut.com/l/_fwUjBaZ6WAby
https://dl.doubtnut.com/l/_iWzt0ugKFCn3


32.  


in figure the cylinder of mass 10kg and radius 10 cm has a tape

wrapped round it. The pully weighs 100 N and has a radius 5

cm. When the system is released the 5 kg mass comes down

and the cylinder rolls without slipping. Calculate the

acceleration and velocity of the mass as a function of time.

Watch Video Solution

https://dl.doubtnut.com/l/_iWzt0ugKFCn3


33.  


A cylinder is sandwiched between two planks. Two constant

horizontal forces F and 2F are applied on the planks as

shown. Determine the acceleration of the centre of mass of

cylinder and the top plank. If there is no slipping at the top

and bottom of cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_wjV6LHkWK9MF


34.  


A ring of mass m and radius r has a particle of mass m

attached to it at a point A. the ring can rotate about a smooth

horizontal axis which is tangential to the ring at a point B

diametrically opposite to A. The ring can rotate about a

smooth horizontal axis which is tangential to the ring at a

point B diametrically opposite to A. The ring is released from

rest when AB is horizontal. find the angular veloicity and the

angular acceleration of the body when AB has turned through

an angle 
π
3 .

Watch Video Solution

https://dl.doubtnut.com/l/_fIKffEdlU9mg


35.  


a hoop is placed on the rough surface such that it has an

angular velocity ω = 4rad /s and an angular deceleration 

α = 5rad /s2 also its centre has a velocity of v0 = 5m /s and a

decoleration a0 = 2m /s2 determine the magnitude of

acceleration of point B at this instant.

Watch Video Solution

https://dl.doubtnut.com/l/_fIKffEdlU9mg
https://dl.doubtnut.com/l/_QZZGXR6zMJfA


36.  


A thin plank of mass M and length l is pivoted at one end. The

plank is releaed at 60 ∘  from the vertical. What is the

magnitude and direction of the force on the pivot when the

plank is horizontal?

Watch Video Solution

https://dl.doubtnut.com/l/_YpHYtBd4psII


Subjective Questions

1. A uniform rod of mass m and length l rests on a smooth

horizontal surface. One of the ends of the rod is struck in a

horizontal direction at right angles to the rod. As a result the

rod obtains velocity v0. Find the force with which one-half of

the rod will act ont he other in the process of motion.

View Text Solution

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


2.  


A boy mass m runs on ice with velocity v and steps on the end

of a plank of length l and mass M which is perpendicular to his

path. 

(a). Describe quatitatively the motion of the system after the

boy is on the plank. Neglect friction with the ice. 

(b). One point on the plank is at rest immediately after the

collision. Where is it?

View Text Solution

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


JEE Main

View Text Solution

1. A circular disc A of radius r is made from an iron plate of

thickness t and another circular disc B of radius 4r is made

from an iron plate of thickness t /4. The relation between the

moments of inertia IA and IB is (about an axis passing

through centre and perpendicular to the disc)

A. lA > lB

B. lA = lB

C. lA < lB

D. depends on the actul values of t and r

Answer: C

https://dl.doubtnut.com/l/_CyzhrOkCqymW
https://dl.doubtnut.com/l/_Ic272HSIXEzg


Watch Video Solution

2. A force F=2î + 3ĵ - k̂ acts at a point (2,-3,1). Then magnitude

of torque about point (0,0,2) will be

A. 6 units

B. 3√5 units

C. 6√5 units

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Ic272HSIXEzg
https://dl.doubtnut.com/l/_Dwd6eqVnSklp


3. 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 of mass of the

rod is at distance x from A. The normal reaction on A is.. And

on B is......

A. NA = 2w(1 - x /d), NB = wx /d

B. NA = w(1 - x /d), NB = wx /d

C. NA = 2w(1 - x /d), NB = 2wx /d

D. NA = wx /d, NB = w 1 -
x
d

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_RcFSAlFAWq1w


4. A uniform rod of mass 20 Kg and length 1.6 m is piovted at

its end and swings freely in the vertical plane. Angular

acceleration of the rod just after the rod is relased from rest

in the horizontal position is

A. 
15g
16

B. 
17g
16

C. 
16g
15

D. 
g
15

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QnYNgo8I3W4J


5. In the above problem, if the rod is released from horizontal

position, the angular velocity of the rod as it passes the

vertical position is (l=length fo rod)

A. 
12g
5l

B. 
2g
3l

C. 
3g
l

D. 
3g
7l

Answer: C

View Text Solution

√
√
√
√

https://dl.doubtnut.com/l/_QnYNgo8I3W4J
https://dl.doubtnut.com/l/_1zcUi60I9A4D


6. Three rings each of mass m and radius r are so placed that

they touch each other. The radius of gyration of the system

about the axis as shown in the figure is

A. 
6
5
r

B. 
5
6
r

√
√

https://dl.doubtnut.com/l/_q58o6HIpvl7T


C. 
6
7
r

D. 
7
6
r

Answer: D

Watch Video Solution

√
√

7. A plank P is placed on a solid cylinder S, which rolls on a

horizontal surface. The two are of equal mass. There is no

slipping at any of the surfaces in contact. The ratio of kinetic

https://dl.doubtnut.com/l/_q58o6HIpvl7T
https://dl.doubtnut.com/l/_cTEK529dy8Ar


energy of P to the kinetic energy of S is:


A. 1: 1

B. 2: 1

C. 8: 3

D. 5: 3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cTEK529dy8Ar


Watch Video Solution

8. A disc is performing pure rolling on a smooth stationary

surface with constant angular velocity as shown in Fig,. At any

instant, for the lower most point of the disc, 

A. velocity is v, acceleration is zero

B. velocity is zero, acceleration is zero

C. velocity is v, acceleration is
V2

R

D. velocity is zero, acceleration is 
V2

R

https://dl.doubtnut.com/l/_cTEK529dy8Ar
https://dl.doubtnut.com/l/_2f7rcQmIgusv


Answer: D

Watch Video Solution

9. 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.

A. 
R2

R2 + k2

B. 
k2

R2 + k2

C. 
R2

k2

D. 
k2

R2

Answer: B

h id l i

https://dl.doubtnut.com/l/_2f7rcQmIgusv
https://dl.doubtnut.com/l/_gL7Uxv0T8XEF


Watch Video Solution

10. A particle of mass 2kg located at the position î + ĵ m has

velocity 2 î - ĵ + k̂ m /s . Its angular momentum about Z-axis in

kgm2 /s is

A. zero

B. +8

C. 12

D. -8

Answer: D

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_gL7Uxv0T8XEF
https://dl.doubtnut.com/l/_4MEwcDhqqrCx


11. A thin hoop of weight 500N and radius 1m rest on a rought

inclined plane as shown in the figure. The minimum coefficient

of friction needed for this configuration is. 

.

A. 
1

3√3

B. 
1

√3

C. 
1
2

D. 
1

2√3

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


Answer: D

Watch Video Solution

12. A pulley is hinged at the centre and a massless thread is

wrapped around it. The thread is pulled with a contant froce F

starting from rest. As the time increases - 

.

A. its angular velocity increases, but force on hinge

remains constant

https://dl.doubtnut.com/l/_txNvfuACnqfg
https://dl.doubtnut.com/l/_EDWx8XUYZf2o


B. its angular velocity remains same, but force on hinge

increases

C. its angular velocity increases and force on hinge

increases

D. its angular velocity remains same and force on hinge is

also constant

Answer: A

Watch Video Solution

13. A solid uniform disc of mass m rolls without slipping down

a fixed inclined plank with an acceleration a. The frictional

force on the disc due to surface of the plane is

https://dl.doubtnut.com/l/_EDWx8XUYZf2o
https://dl.doubtnut.com/l/_7kbX8JhWKf20


A. 2 ma

B. 
3
2

 ma

C. ma

D. 
1
2

 ma

Answer: D

Watch Video Solution

14. A weightless rod is acted upon by two upward parallel

forces of 2N and 4N at ends A and B respectively. The total

length of the rod AB = 3m. To keep the rod in equilibrium a

force of 6N should act in the following manner.

A. downwards at any point between A and B

B. downwards at mid point of AB

https://dl.doubtnut.com/l/_7kbX8JhWKf20
https://dl.doubtnut.com/l/_GqIGXlwcmHoc


C. downwards at a point C such that AC=1 m

D. downwards at a point D such that BD=1 m

Answer: D

Watch Video Solution

15. A rigid body can be hinged about any point on the x-axis.

When it is hinged such that the hinge is at x, the moment of

interia is given by 

I = 2x2 - 12x + 27 


The x-coordinate of centre of mass is.

A. x = 2

B. x = 0

C. x = 1

https://dl.doubtnut.com/l/_GqIGXlwcmHoc
https://dl.doubtnut.com/l/_6esrXRWe7aKT


D. x = 3

Answer: D

Watch Video Solution

16. A particle is moving parallel to x-axis as shown in the figure.

The angular velocity of the particle about the origin is

A. (v /b)sin2θ

https://dl.doubtnut.com/l/_6esrXRWe7aKT
https://dl.doubtnut.com/l/_UOdgG53vK1NI


B. (v /b)

C. (v /b)sinθ

D. 
v

bsinθ

Answer: A

Watch Video Solution

17. Two men each of mass m stand on the rim of a horizontal

circular disc, diametrically opposite to each other. The disc has

a mass M and is free to rotate about a vertical axis passing

through its centre of mass. Each mass start simultaneously

along the rim clockwise and reaches their original starting

positions on the disc. The angle turned through by disc with

respect to the ground (in radian) is

https://dl.doubtnut.com/l/_UOdgG53vK1NI
https://dl.doubtnut.com/l/_JttEfJcmN7NS


A. 
8mπ

4m + M

B. 
2mπ

4m + M

C. 
mπ

M + m

D. 
4mπ

2M + m

Answer: A

Watch Video Solution

18. When a solid sphere rolls without slipping down an

inclined plane making an angle θ with the horizontal, the

acceleration of its centre of mass is a. If the same sphere

slides without friction, its.

A. (7 /2) a

B. (5 /7) a

https://dl.doubtnut.com/l/_JttEfJcmN7NS
https://dl.doubtnut.com/l/_jTHmBRMQyeGF


C. (7 /5) a

D. (5 /2) a

Answer: C

Watch Video Solution

19. Two rings of same radius and mass are placed such that

their centres are at a common point and their planes are

perpendicular to each other. The moment of inertia of the

system about an axis passing through the centre and

perpendicular to the plane of one of the rings is (mass the

ring = m, radius = r)

A. 
1
2
mr2

B. mr2

https://dl.doubtnut.com/l/_jTHmBRMQyeGF
https://dl.doubtnut.com/l/_8VtmxvFZ5k0g


C. (3)/(2)mr^(2)`

D. 2mr^(2)`

Answer: C

Watch Video Solution

20. A uniform thin bar of mass 6m and length 12L is bend to

make a regular hexagon. Its moment of inertia about an axis

passing through the centre of mass and perpendicular to the

plane of the hexagon is :

A. 20mL2

B. 6mL2

C. 
12
5
mL2

D. 30mL2

https://dl.doubtnut.com/l/_8VtmxvFZ5k0g
https://dl.doubtnut.com/l/_iJiO8D4GZhVj


Answer: A

Watch Video Solution

21. Moment of inertia I of a solid sphere about an axis parallel

to a diameter and at a distance x from it varies as:

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_iJiO8D4GZhVj
https://dl.doubtnut.com/l/_V2qbFRNN0F7S


Answer: A

Watch Video Solution

22. Locus of all the points in a plane on which the moment of

inertia about all mutually parallel axes of a rigid body is same

throughout is

A. a straight line

B. a circle

C. a parabola

D. an ellipse

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_V2qbFRNN0F7S
https://dl.doubtnut.com/l/_VQzovDf2HP3D


23. The moment of inertia of a uniform rod of length 2l and

mass m about an axis xy passing through its centre and

inclined at an enable α is 


A. 
ml2

3
sin2α

B. 
ml2

12 sin2α

C. 
ml2

6
cos2α

D. 
ml2

2
cos2α

https://dl.doubtnut.com/l/_zCGhh9xljiFR


Answer: A

Watch Video Solution

24. A wire of length l and mass m is bent in the form of a

rectangle ABCD with 
AB
BC

= 2. The moment of inertia of this

wife frame about the side BC is

A. 
11

252
ml2

B. 
8

203
ml2

C. 
5

136
ml2

D. 
7

162
ml2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zCGhh9xljiFR
https://dl.doubtnut.com/l/_nVyw3pwo3SqK


25. A particle moves in a circle with constant angular velocity

ω about a point P on its circumference. The angular velocity of

the particle about the centre C of the circle is

A. 2ω

B. 
ω
2

C. ω

D. Not constant

Answer: A

Watch Video Solution

26. Two equal and opposite forces act on a rigid body at a

certain distance. Then

https://dl.doubtnut.com/l/_nVyw3pwo3SqK
https://dl.doubtnut.com/l/_phHOGWwUf0aR
https://dl.doubtnut.com/l/_MN5hy8IQ3LRO


A. the body is in equilibrium

B. the body will rotate about its centre of mass

C. the body may rotate about any point other than its

centre of mass

D. the body cannot rotate about its centre of mass

Answer: B

Watch Video Solution

27. A uniform stick of length l and mass m lies on a smooth

table. It rotates with angular velocity ω about an axis

perpendicular to the table and through one end of the stick.

The angular momentum of the stick about the end is

A. ml2ω

https://dl.doubtnut.com/l/_MN5hy8IQ3LRO
https://dl.doubtnut.com/l/_7aslk3eNorOI


B. 
ml2ω

3

C. 
ml2ω

12

D. 
ml2ω

6

Answer: B

Watch Video Solution

28. A hoop rolls on a horizontal ground without slipping with

linear speed v. Speed of a particle P on the circumference of

https://dl.doubtnut.com/l/_7aslk3eNorOI
https://dl.doubtnut.com/l/_IyAn9uuwHeOQ


the hoop at angle θ is : 


A. 2vsin
θ
2

B. vsinθ

C. 2vcos
θ
2

D. vcosθ

Answer: A

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_IyAn9uuwHeOQ


Watch Video Solution

29. A disc is rotaing with an angular velocity ω0. A constant

retarding torque is applied on it to stop the disc. The angular

velocity becomes 
ω0

2
 after n rotations. How many more

rotations will it make before coming to rest ?

A. n

B. 2n

C. 
n
2

D. 
n
3

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_IyAn9uuwHeOQ
https://dl.doubtnut.com/l/_yDIr2uW0OenH


30. A uniform cube of side and mass m rests on a rough

horizontal surface. A horizontal force F is applied normal to

one face at point that is directly above the centre of the face

at a height 
a
4

 above the centre. The minimum value of F for

which the cube begins to topple above an edge without

sliding is

A. 
1
4
mg

B. 2mg

C. 
1
2
mg

D. 
2
3
mg

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Y7rSgbNk0RKC
https://dl.doubtnut.com/l/_2GWBtDLaKB6z


31. A particle mass 1 kg is moving along a straight line

y = x + 4. Both x and y are in metres. Velocity of the particle is 

2m /s. Find the magnitude of angular momentum of the

particle about origin.

A. 4kg - m2 /s

B. 2√2kg - m2 /s

C. 4√2kg - m2 /s

D. 2kg - m2 /s

Answer: B

Watch Video Solution

32. A rigid spherical body is spinning around an axis without

any external torque. Due to temperature its volume increases

https://dl.doubtnut.com/l/_2GWBtDLaKB6z
https://dl.doubtnut.com/l/_7UfIzj4ZqmjE


by 3 % . Then percentage change in its angular speed is:

A. -2 %

B. -1 %

C. -3 %

D. 1 %

Answer: A

Watch Video Solution

33. A circular platform is mounted on a vertical frictionless

axle. Its radius is r = 2m and its moment of inertiaI = 200kgm2.

It is initially at rest. A 70kg man stands on the edge of the

platform and begins to walk along the edge at speed

https://dl.doubtnut.com/l/_7UfIzj4ZqmjE
https://dl.doubtnut.com/l/_n8pcfNS213OS


v0 = 1ms - 1 relative to the ground. The angular velocity of the

platform is.

A. 1.2rad /s

B. 0.4rad /s

C. 2.0rad /s

D. 0.7rad /s

Answer: D

Watch Video Solution

34. In the above problem, when the man has walked once

around the platform, so that he is at his original position on

it, what is his angular displacement relative to ground?

https://dl.doubtnut.com/l/_n8pcfNS213OS
https://dl.doubtnut.com/l/_RKddVjuW5yNJ


A. 
6
5
π

B. 
5
6
π

C. 
4
5
π

D. 
5
4
π

Answer: B

View Text Solution

35. 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/_RKddVjuW5yNJ
https://dl.doubtnut.com/l/_bJIA00kslLZK


C. the speed will be different but time of descend will be

same

D. the speed and time of descend will be different

Answer: B

Watch Video Solution

36. An inclined plane makes an angle of 60 ∘  with horizontal. A

disc rolling down this inclined plane without slipping has a

linear acceleration equal to

A. 
g
3

B. 
3
4
g

C. 
g

√3

https://dl.doubtnut.com/l/_bJIA00kslLZK
https://dl.doubtnut.com/l/_90w13QwGwFBL


D. 
g
2

Answer: C

Watch Video Solution

37. A homogeneous cylinder of mass Mand radius r is pulled

on a horizontal plane by a horizontal force F acting through

its centre of mass. Assuming rolling without slipping, find the

angular acceleration of the cylinder,

A. 
3F

2MR

B. 
2F

3MR

C. 
F

2MR

D. 
3F

4MR

https://dl.doubtnut.com/l/_90w13QwGwFBL
https://dl.doubtnut.com/l/_18491uCUOz2u


Answer: B

Watch Video Solution

38. A force F is applied at the top of a ring of mass M and

radius R placed on a rough horizontal surface as shown in

figure. Friction is sufficient to prevent slipping. The friction

force acting on the ring is: 

https://dl.doubtnut.com/l/_18491uCUOz2u
https://dl.doubtnut.com/l/_J9QVckvIMkmH


A. 
F
2

 towards right

B. 
F
3

 towards left

C. 
2F
3

 towards right

D. zero

Answer: D

Watch Video Solution

39. A body of radius R and mass m is rolling smoothly with

speed v on a horizontal surface. It then rolls up a hill to a

maximum height h. If h = 3v2 /4g. What might the body be ?

A. solid sphere

B. hollow sphere

https://dl.doubtnut.com/l/_J9QVckvIMkmH
https://dl.doubtnut.com/l/_CTEZl4MiWthQ


C. disc

D. ring

Answer: C

Watch Video Solution

40. A uniform rod of mass m and length l is suspended by

means of two light inextensible strings as shown in figure.

Tension in one string immediately after the other string is cut

is 

https://dl.doubtnut.com/l/_CTEZl4MiWthQ
https://dl.doubtnut.com/l/_Y4WlBskkcXy8


A. 
mg
2

B. 2mg

C. 
mg
4

D. mg

Answer: C

Watch Video Solution

41. A billiard ball of mass m and radius r, when hit in a

horizontal direction by a cue at a height h above its centre,

acquired a linear velocity v0.  The angular velocity ω0 acquired

by the ball is

A. 
2v0h

5r2

https://dl.doubtnut.com/l/_Y4WlBskkcXy8
https://dl.doubtnut.com/l/_soU5GdbwTaQG


B. 
5v0h

2r2

C. 
5v0r

2

5h

D. 
5v0r

2

2h

Answer: B

Watch Video Solution

42. The linear velocity perpendicular to radius vector of a

particle moving with angular velocity ω = 2K̂ at position

vector r = 2î + 2ĵ is

A. 4 î - ĵ

B. 4 ĵ - î

C. 4î

( )
( )

https://dl.doubtnut.com/l/_soU5GdbwTaQG
https://dl.doubtnut.com/l/_edAva9J9P7Xh


D. -4î

Answer: B

Watch Video Solution

43. ABC is a right angled triangular plate of uniform thickness.

The sides are such that AB > BC as shown in figure. I1, I2, I3

are moments of inertia about AB, BC and AC respectively.

Then which of the following relations is correct? 

A. l1 = l2 = l3

B. l2 > l1 > l3

C. l3 < l2 < l1

D. l3 > l1 > l2

https://dl.doubtnut.com/l/_edAva9J9P7Xh
https://dl.doubtnut.com/l/_THdBTUCAioM3


Answer: C

Watch Video Solution

44. A solid sphere, a ring and a disc all having same mass and

radius are placed at the top of an incline and released. The

friction coefficient between the objects and the incline are

same but not sufficient to allow pure rolling. Least time will be

taken in reaching the bottom by

A. the solid sphere

B. the ring

C. the disc

D. all will take the same time

Answer: D

https://dl.doubtnut.com/l/_THdBTUCAioM3
https://dl.doubtnut.com/l/_QDQQto2nDa07


Watch Video Solution

45. In the previous question the smallest kinetic energy at the

bottom of the incline will be achieved by

A. the solid sphere

B. the ring

C. the disc

D. all will achieve the same kinetic energy

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QDQQto2nDa07
https://dl.doubtnut.com/l/_Rxp0vGRjJ04m


46. A wheel of radius R rolls on the ground with a uniform

velocity v. The relative acceleration of topmost point of the

wheel with respect to the bottommost point is:

A. 
v2

R

B. 
2v2

R

C. 
v2

2R

D. 
4v2

R

Answer: B

Watch Video Solution

47. Two uniform rods of equal length but different masses are

rigidly joined to form an L-shaped body, which is then pivoted

https://dl.doubtnut.com/l/_mwEfX333ysLY
https://dl.doubtnut.com/l/_RPedXkrknVUX


as shwon. If in equilibrium, the body is in the shown

configuration, ratio `M//m will be

A. 2

B. 3

C. √2

D. √3

Answer: D

Watch Video Solution

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


Watch Video Solution

48. A plank with a uniform sphere placed on it resting on a

smooth horizontal plane. Plank is pulled to right by a constant

force F. If sphere does not slip over the plank. Which of the

following is incorrect? 

A. Acceleration of the centre of sphere is less than that of

the plank

B. Work done by friction acting on the sphere is equal to

its total kinetic energy

https://dl.doubtnut.com/l/_RPedXkrknVUX
https://dl.doubtnut.com/l/_hkbsQ9wiqa3F


C. Total kinetic energy of the system is equal to work done

by the force F

D. None of the above

Answer: D

Watch Video Solution

49. A ring mass m and radius R has three particle attached to

the ring as shown in the figure. The centre of the centre v0.

https://dl.doubtnut.com/l/_hkbsQ9wiqa3F
https://dl.doubtnut.com/l/_ngrkY2wtUPp3


Find the kinetic energy of the system. (Slipping is absent). 

.

A. 6mv2
0

B. 12mv2
0

C. 4mv2
0

D. 8mv2
0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ngrkY2wtUPp3


50. A solid uniform sphere rotating about its axis with kinetic

energy E1 is gently placed on a rough horizontal plane at time

t=0, Assume that, at time t = t1, it starts pure rolling and at

that instant total KE of the sphere is E2.  After sometime, at

time t = t2. KE of the sphere is E3. Then

A. E1 = E2 = E3

B. E1 > E2 = E3

C. E1 > E2 > E3

D. E1 < E2 = E3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ngrkY2wtUPp3
https://dl.doubtnut.com/l/_cGhyOocf0iBp
https://dl.doubtnut.com/l/_tyUjdQyxrLwI


51. A solid sphere and a solid cylinder of same mass are rolled

down on two inclined planes of heights h1 and h2 respectively.

If at the bottom of the plane the two objects have same linear

velocities, then the ratio of h1 : h2 is

A. 2: 3

B. 7: 5

C. 14: 15

D. 15: 14

Answer: C

View Text Solution

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


52. AB and CD are two indential rods each of length L and

mass M joined to from a cross. Find the M.L of the system

about a bisector of the angel between the rods (XY): 

A. 
ml2

6

B. 
ml2

3

C. 
ml2

12

https://dl.doubtnut.com/l/_m7WS9xgHdqqW


D. 
2ml2

3

Answer: C

Watch Video Solution

53. Two cylinders having radii 2R and R and moment of inertia 

4I and I about their central axes are supported by axles

perpendicular to their planes. The large cylinder is initially

rotating clockwise with angular velocity ω0. The small cylinder

is moved to the right until it touches the large cylinder and is

caused to rotate by the frictional force between the two.

Eventually slipping ceases and the two cylinders rotate at

https://dl.doubtnut.com/l/_m7WS9xgHdqqW
https://dl.doubtnut.com/l/_evy874sf4Xip


constant rates in opposite directions. During this 

A. angular momentum of system is conserved

B. kinetic energy is conserved

C. neither the angular momentum nor the kinetic energy is

conserved

D. both the angular momentum and kinetic energy are

conserved

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_evy874sf4Xip


54. In the above problem the final angular velocity of the small

cylinder is

A. 
ω0

4

B. ω0

C. 
ω0

2

D. 
ω0

8

Answer: B

View Text Solution

55. A weightless rod of length 2l carries two equal masses 'm',

one tied at lower end A and the other at the middle of the rod

https://dl.doubtnut.com/l/_evy874sf4Xip
https://dl.doubtnut.com/l/_PNPCZqOb2lYo
https://dl.doubtnut.com/l/_TYQjbrW3s3mH


at B. The rod can rotate in vertical plane about a fixed

horizontal axis passing thriugh C . The rod of is released from

rest in horizontal possion. The speed of the mass B at the

instant rod become vertical is: 

A. 
3gl
5

B. 
4gl
5

C. 
6gl
5

√
√
√

https://dl.doubtnut.com/l/_TYQjbrW3s3mH


D. 
7gl
5

Answer: C

Watch Video Solution

√

56. A uniform rod AB of mass m and length l at rest on a

smooth horizontal surface . An impulse P is applied to the end

https://dl.doubtnut.com/l/_TYQjbrW3s3mH
https://dl.doubtnut.com/l/_br2ERUAe3vTL


B. The time taken by the rod to turn through a right angle is :

A. 
2πml
P

B. 
πml
3P

C. 
πml
12P

D. 
2πml
3P

https://dl.doubtnut.com/l/_br2ERUAe3vTL


Answer: C

Watch Video Solution

57. The moment of inertia of a dumb bell consisting of two

identical uniform solid spheres of mass m and radius R each,

joined by a thin metallic rod of equal mass m (separation

between the centres of the spheres is 6R) is I about the axis

AB. Its moment of inertia, about an axis making an angle of

45 ∘  with AB, is 

https://dl.doubtnut.com/l/_br2ERUAe3vTL
https://dl.doubtnut.com/l/_I7FmIJD2DZlh


A. 
37
2
l

B. 
94
5
l

C. 31l

D. 
77
2
l

Answer: C

Watch Video Solution

58. A uniform rod of mass 2M is bent into four adjacent

semicircles each of radius r, all lying in the same plane. The

moment of inertia of the bent rod about an axis through one

end A and perpendicular to plane of rod is

https://dl.doubtnut.com/l/_I7FmIJD2DZlh
https://dl.doubtnut.com/l/_z0HQ3qyXwObs


A. 22Mr2

B. 88Mr2

C. 44Mr2

D. 66Mr2

Answer: C

View Text Solution

59. A ring of mass m is rolling without slipping with linear

velocity v as shown is figure. A rod of identical mass is fixed

alone one of its diameter. The total kinetic energy of the

https://dl.doubtnut.com/l/_z0HQ3qyXwObs
https://dl.doubtnut.com/l/_eLnyiE3bP73Y


system is 

A. 
7
5
mv2

B. 
2
5
mv2

C. 
5
3
mv2

D. 
5
4
mv2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_eLnyiE3bP73Y


60. A disc is given an angular velocity ω0 and a linear velocity 

v0 as shown in the figure. It is released on a rough horizontal

surface of friction coefficient μ.  Mark the correct statement 

ω0 = 3v0 /R  

A. The frictional force will be μmg during the entire

motion.

B. After some time the disc will start rolling without sliding

along positive x-axis.

C. After some time the disc will start rolling without sliding

along negative x-axis.

( )

https://dl.doubtnut.com/l/_fHVkkb6SponE


D. The mechnical energy of the disc will remain conserved.

Answer: C

View Text Solution

61. A string is wrapped on a uniform disc and the other end of

the string connected to a wall. The system is placed on a

smooth plane, inclined at an angle θ, with the string parallel

to the plane, as shown in the figure. The acceleration of the

disc is 

https://dl.doubtnut.com/l/_fHVkkb6SponE
https://dl.doubtnut.com/l/_ccuxeRmfceN4


A. 
1
3
gsinθ

B. 
1
2
gsinθ

C. 
2
3
gsinθ

D. 
1
3
gsinθ

Answer: C

View Text Solution

62. In the figure shown a smooth ring is connected to rod AB,

while rod CD passes through ring. At the given instant angular

velocity of rod AB about hinge A is 1 rod /s and AC=CB.

https://dl.doubtnut.com/l/_ccuxeRmfceN4
https://dl.doubtnut.com/l/_xsAryaIROfnC


Instantaneous angular velocity of rod CD about hinge C is

A. 1rad /s

B. 1/2rad /s

C. √3/2rad /s

D. 3/2rad /s

Answer: D

View Text Solution

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


63. Consider the moment of inertia I of the rigid

homogerneous disc of mass M as shown in the figure about

an axis through its centre (different shadings only

differentiate the two parts of the disc each with equal mass

M /2). Which one of the following statements concerning I is

correct? 

A. The inner and outer parts of the disc, each with mass

M /2, contribute equal amounts to /.

https://dl.doubtnut.com/l/_MmtiRAUS0X8l


A Only One Option is Correct

B. The inner part of the disc contributes less to// than

outer part.

C. The inner part of the disc contributes less to//than the

outer part.

D. The inner part of the disc may contribute more or less

to//depending on the actul numerical value to the mass

M of the disc.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_MmtiRAUS0X8l


1. A solid sphere and a hollow sphere of equal mass and radius

are placed over a rough horizontal surface after rotating it

about its mass centre with same angular velocity ω0. Once the

pure rolling starts let v1 and v2 be the linear speeds of their

centres of mass. Then

A. v1 = v2

B. v1 > v2

C. v1 < v2

D. data is insufficient

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_z6l1sDugM4PH


2. In the above problem, if coefficient of friction for both the

spheres is same and let t1 and t2 be the times when pure

rolling of solid sphere and of hollow sphere is started. Then

A. t1 = t2

B. t1 < t2

C. t1 > t2

D. None of these

Answer: B

View Text Solution

3. A ball of mass m and radius r rolls inside a hemispherical

shell of radius R. It is released from rest from point A as

https://dl.doubtnut.com/l/_czIau1LqkLL8
https://dl.doubtnut.com/l/_lqlmh1RdDdf7


shown in figure. The angular velocity of centre of the ball in

position B about the centre of the shell is. 


.

A. 
g

5(R - r)

B. 
10g

7(R - r)

C. 
2g

5(R - r)

D. 
5g

2(R - r)

Answer: B

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_lqlmh1RdDdf7


4. In the above probllem, the normal force between the ball

and the shell in position B is (m=mass of ball)

A. 
12
7
mg

B. 
7
9
mg

C. 
17
7
mg

D. 
10
7
mg

Answer: C

View Text Solution

5. A disc of radius 0.1 mrolls without sliding on a horizontal

suirface with a velocity of 6 m /s. It then ascends a smooth

continous track as shown in figure. The height upto which it

https://dl.doubtnut.com/l/_lqlmh1RdDdf7
https://dl.doubtnut.com/l/_GWSUyqNGhuvw
https://dl.doubtnut.com/l/_d539zQon3LTV


will ascend is (g=10m /s2) 


A. 2.4 m

B. 0.9 m

C. 2.7 m

D. 1.8 m

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_d539zQon3LTV


6. A uniform cylinder of mass M and radius R rolls without

slipping down a slope of angle 8 with horizontal. The cylinder

is connected to a spring of force constant k at the centre, the

other side of which is connected to a fixed support at A. The

cylinder is released when the spring is unstretched. The· force

of friction (f): 

A. always upwards

B. always downwards

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


C. initially upwards and then becomes downwards

D. initially upwards and then becomes zero

Answer: C

Watch Video Solution

7. A spool of mass M and radius 2R lies on an inclined plane as

shown in the figure. A light thread is wound around the

connecting tube of the spool and its free end carries a weight

https://dl.doubtnut.com/l/_hNTrynXtWzvI
https://dl.doubtnut.com/l/_Uv348O112RXy


of mass m. The value of m so that system is in equilibrium is 


A. 2Msinα

B. Msinα

C. 2Mtanα

D. Mcosα

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Uv348O112RXy
https://dl.doubtnut.com/l/_pFDAeF3fH8F5


8. In both the figures all other factors are same, except that in

figure (i) AB is rough and BC is smooth while in figure (ii) AB is

smooth and BC is rough. In figure (i), if a sphere is released

from rest it starts rolling. Now consider the figure (ii), if same

sphere is A released from top of the inclined plane, what will

be the kinetic energy of the sphere on reaching the bottom: 

A. is same in both the cases

B. is greater in case (i)

C. is greater in case (ii)

D. information is unsufficent

https://dl.doubtnut.com/l/_pFDAeF3fH8F5


Answer: B

Watch Video Solution

9. A ring of radius R is first rotated with an angular velocity ω

and then carefully placed on a rough horizontal surface. The

coefficient of friction between the surface and the ring is μ.

Time after which its angular speed is reduced to half is

A. 
ω0μR

2g

B. 
ω0g

2μR

C. 
2ω0R

μg

D. 
ω0R

2μg

Answer: D

https://dl.doubtnut.com/l/_pFDAeF3fH8F5
https://dl.doubtnut.com/l/_Se7gSLyHsZu4


Watch Video Solution

10. A rod of length l is given two velocities v1 and v2 in

opposite directions at its two ends at right angles to the

length. The distance of the instantaneous axis of rotation

from v1 is

A. zero

B. 
v1

v1 + v2
l

C. 
v2l

v1 + v2

D. 
l
2

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_Se7gSLyHsZu4
https://dl.doubtnut.com/l/_O2NPiBkwBZV6
https://dl.doubtnut.com/l/_BlkOQ4SRK5Ko


11. Two particles connected by a rigid light rod AB, lying on a

smooth horizontal table. An impulse J is applied at A in the

plane of thetable and perpendicular at AB. Then the velocity of

particle at A is

A. 
J

2m

B. 
J
m

C. 
2J
m

D. zero

Answer: B

View Text Solution

12. A disc of radius r rolls without slipping on a rough

horizontal floor. If veloocity of its centre of mass is v0, then

https://dl.doubtnut.com/l/_BlkOQ4SRK5Ko
https://dl.doubtnut.com/l/_a22WEx78DMnD


velocity of point P, as shown in the figure 

(OP=r /2 and ∠QOP = 60 ∘ )is 


A. v0

B. 
v0

2

C. 
v0

2 √7

D. 
v0

2 √3

Answer: C

https://dl.doubtnut.com/l/_a22WEx78DMnD


View Text Solution

13. A flat rail road car is accelariting along the positive x-axis

with an acceleration ap. A sphere is placed over the car. The

friction between the car and the sphere is not sufficent to

support pure rolloing of sphere. The correct statement is

A. The sphere will slip and force of friction on sphere is

along -x direction

B. The sphere will slip and force of friction on sphere is

along +x direction

C. Acceleration of sphere is along -x direction

D. None of the above

Answer: B

https://dl.doubtnut.com/l/_a22WEx78DMnD
https://dl.doubtnut.com/l/_labmmjMzUrb2


View Text Solution

14. A uniform ring of mass m and radius R is released from top

of an inclined plane. The plane makes an angle θ with

horizontal. The cofficent of friction between the ring and

plane is μ. Initially, the point of contact of ring and plane is P.

Angular momentum of ring about an axis passing from point P

and perpendicular to plane of motion as a function of time t is

A. mgR(sinθ)t - μmgR(cosθ)t

B. mgR(sinθ)t

C. mgR(sinθ)t + μmgR(cosθ)t

D. mgR 1 - μ2 (sinθ)t

Answer: B

View Text Solution

( )

https://dl.doubtnut.com/l/_labmmjMzUrb2
https://dl.doubtnut.com/l/_qCwd8DONuOfw


15. A wheel ios rolling without sliding on a horizontal surface.

The centre of the wheelk moves with a constant speed v0.

Consider a point P on the rim which is at the top at time t=0.

The square of speed of point P is plooted against time t. The

correct plot is (R is radius of the wheel)

A. 

B. 

C. 

https://dl.doubtnut.com/l/_qCwd8DONuOfw
https://dl.doubtnut.com/l/_fUlHQt84d3xS


D. 

Answer: B

View Text Solution

16. a uniform circular disc of radiu8s r placed on a roughn

horizontal plane has initial velocity v0 and an angul,ar velocity 

ω0 has shown The disc comes to rest after moving some

distance in the direction of motion. Then 

https://dl.doubtnut.com/l/_fUlHQt84d3xS
https://dl.doubtnut.com/l/_iKf9DL0wzZ4D


A. the friction force acting in the towards direction

B. the point of contact of disc with ground has initially

zero velocity

C. v0 must be equal to rω0 /2 in magnitude

D. v0 must be equal to 2rω0 in magnitude

Answer: C

View Text Solution

17. A solid sphere of radius R is resting on a smooth horizontal

surface. A constant force F is applied at a height h from the

https://dl.doubtnut.com/l/_iKf9DL0wzZ4D
https://dl.doubtnut.com/l/_GuXWiEUEJRXs


bottom. Vhoose the correct alternative. 

A. Sphere will always slide whatever be the value of h

B. Sphere will roll without sliding when h ≥ 104R

C. Sphere will roll without sliding if h=1.4R

D. None of the above

Answer: C

View Text Solution

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


18. Four holes of radius R are cut from a thin square plate of

side 4R and mass M. The moment of inertia of the remaining

portion about z-axis is : 

.

A. 
π
12

MR2

B. 
4
3

-
π
4

MR2

C. 
8
3

-
10π
16

MR2

( )
( )

https://dl.doubtnut.com/l/_Ubj8Z8EhhYMD


D. 
4
3

-
π
6

MR2

Answer: C

Watch Video Solution

( )

19. A wire of mass m and length l is bent in the form of a

quarter circle. The moment of the inertia of the wire about an

axis is passing through the centre of the quarter circle is

approximately

A. 0.6ml2

B. ml2

C. 0.2ml2

D. 0.4ml2

https://dl.doubtnut.com/l/_Ubj8Z8EhhYMD
https://dl.doubtnut.com/l/_9bm5BPWd2GWg


Answer: D

View Text Solution

20. A uniform disc of radius R lies in x-y plane with its centre at

origin. Its moment of inertia about the axis x=2R and y=0 is

equal to the moment of inertia about the axis y=d and z=0,

where d is equal to

A. 
4
3
R

B. 
√17

2
R

C. √13R

D. 
√15

2 R

Answer: B

https://dl.doubtnut.com/l/_9bm5BPWd2GWg
https://dl.doubtnut.com/l/_oi3zfrWCXUeo


View Text Solution

21. Two rods OA and OB of equal length and mass are lying on

xy plane as shown in figure. Let Ix, Iy and Iz be the moment of

inertia of both the rods bout x,y and z axis respectively. Then, 

A. lx = ly > lz

B. lx = ly < lz

C. lx > ly > lz

https://dl.doubtnut.com/l/_oi3zfrWCXUeo
https://dl.doubtnut.com/l/_UbcIIPwSPHxA


D. lz > ly > lx

Answer: B

View Text Solution

22. A wire of length l and mass m is first bent in a circle, then

in a square and then in an equilateral triangle. The moment of

inertia in these three cases about an axis perpendicular to

their planes and passing through their centrer of mass are

I1, I2 and I3 respectively. Then maximum of them is

A. l1

B. l2

C. l3

D. Data insufficent

https://dl.doubtnut.com/l/_UbcIIPwSPHxA
https://dl.doubtnut.com/l/_azgFpWHxi6mU


Answer: A

View Text Solution

23. A disc of radius R rolls on a horizontal ground with linear

acceleration a and angular acceleration α as shown in Fig. The

magnitude of acceleration of point P as shown in the figure at

an instant when its linear velocity is v and angular velocity is ω

https://dl.doubtnut.com/l/_azgFpWHxi6mU
https://dl.doubtnut.com/l/_zIdstOLBcT2E


will be a 

A. (a + rα)2 + rω2 2

B. 
ar
R

C. √r2α2 + r2ω4

D. rα

Answer: A

√ ( )

https://dl.doubtnut.com/l/_zIdstOLBcT2E


Watch Video Solution

24. A rod of length l slided down along the inclined wall as

shown in figure. At the instant shown in figure, the speed of

end A is v, then the speed of B will be 

A. 
vsinβ
sinα

B. 
vsinα
sinβ

C. 
vcosβ
cosα

D. 
vcosα
cosβ

https://dl.doubtnut.com/l/_zIdstOLBcT2E
https://dl.doubtnut.com/l/_r4OBAXABAxoO


Answer: C

View Text Solution

25. A disc of radius R rolls without slipping at speed v along

positive x-axis. Velocity of point P at the instant shown in Fig.

is 

A. vp = v +
vrsinθ
R

î +
vrcosθ
R

ĵ

B. vp = v +
vrsinθ
R

î -
vrcosθ
R

ĵ

( )
( )

https://dl.doubtnut.com/l/_r4OBAXABAxoO
https://dl.doubtnut.com/l/_7ufuYFWEzQCY


C. vp = v +
vrsinθ
R

î +
vrcosθ
R

ĵ

D. vp = v +
vrsinθ
R

î -
vrcosθ
R

ĵ

Answer: B

Watch Video Solution

26. Two particles A and B are situated at a distance d = 2m

apart. Particle A has a velocity of 10m /s at an angle of 60 ∘  and

particle B has a velocity v at an angle 30 ∘  as shown in figure.

The distance d between A and B is constant. the angular

https://dl.doubtnut.com/l/_7ufuYFWEzQCY
https://dl.doubtnut.com/l/_A8nDMl91jPgc


velocity of B with respect to A is : 


.

A. 5√3rad /s

B. 
5

√3
rad /s

C. 10√3rad /s

D. 
10

√3
rad /s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_A8nDMl91jPgc


27. A force F is applied on the top of a cube as shown in the

figure. The coefficient of friction between the cube and the

ground is μ. If F is gradually increased, find the value of μ for

which the cube will topple before sliding. 

A. μ >
1
4

B. μ <
1
2

C. μ >
1
2

D. μ < 1

Answer: C

https://dl.doubtnut.com/l/_rE2ztfJhNcmt


Watch Video Solution

28. A cube is pplaced on an inclined plane of inclinbation θ as

shown in figure. Cofficent of friction br=etween the cube and

the plane is μ. As the angle θ is gradually increased, the cube

slides before toppling if 

A. μ > 1

B. μ >
1
2

C. μ < 1

https://dl.doubtnut.com/l/_rE2ztfJhNcmt
https://dl.doubtnut.com/l/_XlgRkBZz6mLv


D. None of the above

Answer: C

View Text Solution

29. A uniform rod AB of mass m and length l is at rest on a

smooth horizontal surface. An impulse J is applied to the end 

B, perpendicular to the rod in the horizontal direction. Speed

of particlem P at a distance 
l
6

 from the centre towards A of

the rod after time t =
πml
12J  is.

A. 2
J
M

B. 
J

√2M

C. 
J
M

https://dl.doubtnut.com/l/_XlgRkBZz6mLv
https://dl.doubtnut.com/l/_40CJF2idUCei


D. √2
J
M

Answer: D

Watch Video Solution

30. A horizontal turn table in the form of a disc of radius r

carries a gun at G and rotates with angular velocity ω0 about

a vertical axis passing through the centre O. The increase in

angular velocity of the system if the gun fires a bullet of mass

m with a tangential velocity v with respect to the gun is

https://dl.doubtnut.com/l/_40CJF2idUCei
https://dl.doubtnut.com/l/_AZbcn4JHCQKS


(moment of inertia of gun +  table about O is I0 

A. 
mvr

l0 + mr2

B. 
2mvr
l0

C. 
v
2r

D. 
mvr
2l0

Answer: A

https://dl.doubtnut.com/l/_AZbcn4JHCQKS


Watch Video Solution

31. Average torque on a projectile of mass m (initial speed u

and angle of projection θ) between initial and final positions P

and Q as shown in figure, about the point of projection is : 


.

A. 
mu2sin2θ

2

B. mu2cosθ

C. mu2sinθ

https://dl.doubtnut.com/l/_AZbcn4JHCQKS
https://dl.doubtnut.com/l/_29MqyLTWnwti


D. 
mu2cosθ

2

Answer: A

Watch Video Solution

32. A uniform rod AB of mass m and length 2a is falling freely

without rotationb under gravity with AB horizontal. Suddenly

the end A is fixed when the speed of the rod is v. The angular

speed which the rod begains to rotate is

A. 
v

2a

B. 
4v
3a

C. 
v

3a

D. 
3v
4a

https://dl.doubtnut.com/l/_29MqyLTWnwti
https://dl.doubtnut.com/l/_DHLoEdWk8pqF


Answer: D

View Text Solution

33. Figures shows a smooth inclined plane of inclination θ

fixed ina car. A sphere is set in pure rolling on the incline. For

what value of a (the acceleration of car in horizontal direction)

the sphere will continue pure rolling ? 

A. gcosθ

B. gsinθ

https://dl.doubtnut.com/l/_DHLoEdWk8pqF
https://dl.doubtnut.com/l/_lQXMjfbHJKGe


C. gcotθ

D. gtanθ

Answer: D

View Text Solution

34. The acceleration a of the plank P required to keep the

centre C of a cylinder in a fixed position during the motion is

(no slipping take place between cylinder and plank) 

https://dl.doubtnut.com/l/_lQXMjfbHJKGe
https://dl.doubtnut.com/l/_qpReyOAxNXec


A. 
g
2

sinθ

B. 2gsinθ

C. gsinθ

D. gtanθ

Answer: B

View Text Solution

35. A spherical body of radius R is allowed to roll down on an

incline with out slipping and it recheas with a speed v0 at the

bottom. The incline is then made smooth by waxing and the

body is allowed top slide without rolling and now the speed

attained is 
5
4
v0 The radius of gyration of the body about an

axis passing through the centre is

https://dl.doubtnut.com/l/_qpReyOAxNXec
https://dl.doubtnut.com/l/_B9Jby9HLmsye


A. 
4
3
R

B. 
3
4
R

C. 
5
2
R

D. 
2
5
R

Answer: B

View Text Solution

36. Portion AB of the wedge shown in figure is rough and Bc is

smooth. A solid cylinder rolls without spinning from A to B. If

AB=BC, then ratio of transitional kinetic energy to rotational

https://dl.doubtnut.com/l/_B9Jby9HLmsye
https://dl.doubtnut.com/l/_qhTOXtz6iwrI


kinetic energy, when the cylinder reaches point C is 

A. 
3
5

B. 5

C. 
7
5

D. 
8
3

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_qhTOXtz6iwrI
https://dl.doubtnut.com/l/_uElnP5JwOdFN


37. One end of a uniform rod of length l and mass m is hinged

at A. It is released from the rest from horizontal position AB as

shown in figure. The force exerted by the rod on the hinge

when it becomes verticle is 

A. 
3
2
mg

B. 
5
2
mg

C. 3mg

https://dl.doubtnut.com/l/_uElnP5JwOdFN


D. 5mg

Answer: B

View Text Solution

38. A sphere is rotating between two rough inclined walls as

shoen in fiogure. Cofficent of friction between each wall and

the sphere is 
1
3

. If f1 and f2 be the ffriction forces at PO and Q.

https://dl.doubtnut.com/l/_uElnP5JwOdFN
https://dl.doubtnut.com/l/_uE06jwZuF6vI


Then 
f1
f2

 is 

A. 
4

√3
+ 1

B. 
1

√3
+ 2

C. 
1
2

+ √3

D. 1 + 2√3

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_uE06jwZuF6vI


View Text Solution

39. A rod of mass m and length l is hinged at one of its end A

as shown in figure. A force F is applied at a distance x from A.

The acceleration of centre of mass a varies with x as 

https://dl.doubtnut.com/l/_uE06jwZuF6vI
https://dl.doubtnut.com/l/_JyNBT4RMPCae


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_JyNBT4RMPCae


40. A uniform rod of length l is pivoted at point A. It struk n=by

an horizontal force which delivers an ikmpulse J at a distance c

from point A as shown in figure. Impulse delivered by pivot is

https://dl.doubtnut.com/l/_OHzOWGLNJO39


zero, if x is equal to 

A. 
l
2

B. 
l
3

https://dl.doubtnut.com/l/_OHzOWGLNJO39


C. 
2l
3

D. 
3l
4

Answer: C

View Text Solution

41. A thin uniform rod of mass m moves translationally with

acceleration a due to two antiparallel forces of lever arm l.

One force is of magnitude F and acts at one extreme end. The

length of the rod is

A. 
2(F + ma)l

ma

B. l 1 +
F
ma

C. 
(F + ma)l

2ma

( )

https://dl.doubtnut.com/l/_OHzOWGLNJO39
https://dl.doubtnut.com/l/_kRiPz2ClZRe9


D. 
mal

ma + F

Answer: A

View Text Solution

42. In the figure shon mass of both, the spherical body and

blocks is m. Moment of inertia of the spherical body about

centre of mass is 2mR2. The spherical body rolls on the

horizontal surface. There is no sliiping between any two

surfaces in contact. The ratio of kinetic energy of the spherical

https://dl.doubtnut.com/l/_kRiPz2ClZRe9
https://dl.doubtnut.com/l/_0OKuw9lUCEJA


body to that of block is 

A. 
3
4

B. 
1
3

C. 
2
3

D. 
1
2

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_0OKuw9lUCEJA


View Text Solution

43. A particle is projected with velocity v at an angle θ aith

horizontal. The average angle velocity of the particle from the

point of projection to impact equals

A. 
gcosθ
θv

B. 
g

vsinθ

C. 
g
vθ

D. 
gθ

vsinθ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_0OKuw9lUCEJA
https://dl.doubtnut.com/l/_sGQKPFYg6L2f


44. An impulse J is applied on a ring of mass m along a line

passing through its centre O. The ring is placed on a rough

horizontal surface. The linear velocity of centre of ring once it

starts rolling without slipping is 

A. J/m

B. 
J

2m

C. 
J

4m

D. 
J

3m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_v23ze2Myd6C1


45. A plank of mass M is placed over smooth inclined plane

and sphere is also placed over the plank. Friction is sufficient

between sphere and plank. If plank and sphere are released

from rest, the frictional force on sphere is - 

.

A. up the plane

B. down the plane

C. zero

D. maybe up or down the plane

https://dl.doubtnut.com/l/_v23ze2Myd6C1
https://dl.doubtnut.com/l/_Y1Ija8NymWHT


Answer: C

Watch Video Solution

46. In the figure shown, the plank is being pulled to the right

with a constant speed v. If the cylinder does not slip then: 


.

A. the speed of the centre of the mass of the cylinder is 2 V

B. the speed of the centre of the mass of the cylinder is v

https://dl.doubtnut.com/l/_Y1Ija8NymWHT
https://dl.doubtnut.com/l/_jaX1SRe3QzUZ


C. The angular velocity of the cylinder is v /R

D. The angular velocity of the cylinder is zero

Answer: C

Watch Video Solution

47. A uniform rod AB of length L and mass M is lying on a

smooth table. A small particle if mass m strike the rod with

velocity v0 at point C at a distance comes to rest after

collision. Then find the value of x, so that point A of the rod

https://dl.doubtnut.com/l/_jaX1SRe3QzUZ
https://dl.doubtnut.com/l/_TDHnqpTutLym


remains stationary just after collision. 

.

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


A. L/3

B. L/6

C. L/4

D. L/12

Answer: B

Watch Video Solution

48. A time varying force F=2t is applied on a spool as shown in

figure. The angular momentum of the spool at time t about

https://dl.doubtnut.com/l/_TDHnqpTutLym
https://dl.doubtnut.com/l/_H594VxYmEIu2


bottommost point is 

A. 
r2t2

R

B. 
(R + r)2

r t2

C. (R + r)t2

D. Data insufficent

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_H594VxYmEIu2


49. A right triangular plate ABC of mass m is free to rotate in

the verticle plane about a fixed horizontal axis through A. It is

supported by a string such that the side AB is horizontal. The

reaction at the support A is 

A. m
g
3

B. 2m
g
3

C. m
g
2

https://dl.doubtnut.com/l/_0wDgalAjNWAN


D. mg

Answer: B

Watch Video Solution

50. A uniform circular disc of radius r is placed on a rough

horizontal surface and given a linear velocity v0 and angular

velocity ω0 as shown. The disc comes to rest after moving

some distance to the right. It follows that 

https://dl.doubtnut.com/l/_0wDgalAjNWAN
https://dl.doubtnut.com/l/_6xV9jhVsXNnx


A. v0 = ω0R

B. 2v0 = 5ω0R

C. 5v0 = 2ω0R

D. 2v0 = ω0R

Answer: C

Watch Video Solution

51. The radius of gyration of a solid hemisphere of mass M and

radius Rn about an axis parallel to the diameter at a distance

3
4

R is given by (centre of mass of the hemisphere lies at a

https://dl.doubtnut.com/l/_6xV9jhVsXNnx
https://dl.doubtnut.com/l/_Trh0XRtJTsz7


height 3R /8 from the base.) 


A. 
3R

√10

B. 
5R
4

C. 
5R
8

D. 
2
5
R

Answer: D

Watch Video Solution

√

https://dl.doubtnut.com/l/_Trh0XRtJTsz7


52. Two particles A and B are moving with constant velocities

V1 = ĵ and v2 = 2î respectively in XY plane. At time t=0, the

particle A is at co-ordinates (0,0) and B is at (-4,0). The angular

velocities of B with respect to A at t=2s is (all physical

quantities are in SI units)

A. 
1
2
rad /s

B. 2rad /s

C. 4rad /s

D. 1rad /s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_If127lQDj37N


53. A uniform disc of radius R lies in the x - y plane, with its

centre at origin. Its moment of inertia about z-axis is equal to

its moment of inertia about line y = x + c. The value of c will

be. 

.

A. R /√2

B. -R /2

https://dl.doubtnut.com/l/_PXB7ypg9PjpJ


C. +R /4

D. -R

Answer: A

Watch Video Solution

54. A uniform rod of mass m and lkength 2a lies at rest on

rotating with angular speed ω0 = 40rad /s is placed between

two smooth walls on a rough ground. Distance between the

walls is slightly greater than the diameter of the sphere .

Cofficent of friction between the sphere and the ground is μ

=0.1. Sphere will stop rotating after time t=.......s.

A. 
4
13

mv2

B. 
1
4
mv2

https://dl.doubtnut.com/l/_PXB7ypg9PjpJ
https://dl.doubtnut.com/l/_YWyeUDI6lFej


C. 
8
25

mv2

D. None of these

Answer: C

View Text Solution

55. A solid sphere of mass 5 kg and and radius 1 m after

rotating with angular speed ω0 = 40rad /s is placed between

two smooth walls on a rough ground. Distance between the

walls is slightely greater than the diameter of the sphere.

Coffiecient of friction between the sphere and the ground is

https://dl.doubtnut.com/l/_YWyeUDI6lFej
https://dl.doubtnut.com/l/_nAeO99wCtYVu


μ = 0.1. sphere will stop rtotating after time t = ...........s . 


A. 8

B. 12

C. 20

D. 16

Answer: D

https://dl.doubtnut.com/l/_nAeO99wCtYVu


Watch Video Solution

56. A ring of mass m is rolling without slipping with linear

velocity v as shown is figure. A rod of identical mass is fixed

alone one of its diameter. The total kinetic energy of the

system is 

A. 
7
5
mv2

B. 
2
3
mv2

https://dl.doubtnut.com/l/_nAeO99wCtYVu
https://dl.doubtnut.com/l/_bl3oxQoyMOnJ


C. 
4
3
mv2

D. 
5
3
mv2

Answer: D

Watch Video Solution

57. A cube of mass m and side a is moving along a plane with

constant speed vo as shown in figure. The magnitude of

https://dl.doubtnut.com/l/_bl3oxQoyMOnJ
https://dl.doubtnut.com/l/_kFM0Iy5uC24q


angular momentum of the cube about z -axis would be. 

A. 
mv0b

2

B. 
√3mv0b

2

C. mv0 b -
a
2

D. none of these

Answer: D

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_kFM0Iy5uC24q


Watch Video Solution

58. In the pully system shown, if radii of the bigger and smaller

pulley are 2m and 1m respectively and the acceleration of

block A is 5m /s2 in the downward direction, then the

acceleration of block B will be 

https://dl.doubtnut.com/l/_kFM0Iy5uC24q
https://dl.doubtnut.com/l/_A8kTQsciQPqX


A. 0m /s2

B. 5m /s2

C. 10m /s2

D. 
5
2
m /s2

Answer: D

Watch Video Solution

59. A uniform rod is hinged at its one end and is allowed to

rotate in verticle plANE. Rod is given angular velocity ω in its

verticle position as shown in figure. The value of ω for the

https://dl.doubtnut.com/l/_A8kTQsciQPqX
https://dl.doubtnut.com/l/_1N1T9oAmcJas


force exerted by the hinge on rod is zero in this position is 

https://dl.doubtnut.com/l/_1N1T9oAmcJas


https://dl.doubtnut.com/l/_1N1T9oAmcJas


A. 
g
L

B. 
2g
L

C. 
g

2L

D. 
3g
L

Answer: B

Watch Video Solution

√
√
√
√

60. Uniform rod Ab is hinged at the end A in the figure. The

other end of the rod is connected toa block through a

massless string as shown. The pulley is smooth and massless.

Masses of the block and the rod are same and are equal to 'm'.

Acceleration due to gravity is g. The tension in the thread and

angular acceleration of the rod just after releases of block

https://dl.doubtnut.com/l/_1N1T9oAmcJas
https://dl.doubtnut.com/l/_qhV6cfO0n1Jk


from this position are 

A. 
3mg

8 ,
g
8l

B. 
5mg

8 ,
3g
8l

C. 
mg
8 ,

5g
8l

D. 
7mg

8 ,
7g
8l

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_qhV6cfO0n1Jk


61. A uniform rod of mass m, length l is placed over a smooth

horizontal surface along y -axis and is at rest as shown in

figure. An impulsive force F is applied for a small time Δt along

x-direction at point A. The x-coordinte of end A of the rod

when the rod becomes parallel to x-axis for the first is (in

itially the coordinates opf centre of mass of the rod is (0,0). 

https://dl.doubtnut.com/l/_qhV6cfO0n1Jk
https://dl.doubtnut.com/l/_aTa1sOLJ8ayT


A. 
πl
12

B. 
l
2

1 +
π
12

C. 
l
2

1 -
π
6

D. 
l
2

1 +
π
6

Answer: D

Watch Video Solution

( )
( )
( )

62. A uniform rectangular plate of mass m which is free to

rotate about the smooth vwerticle hinge passing through the

centre and perpendicular to the plate, is lying on a smooth

horizontal surface. A particle of mass m is moving with speed

'u' collides with the plate and sticks to it as shown in figure.

https://dl.doubtnut.com/l/_aTa1sOLJ8ayT
https://dl.doubtnut.com/l/_uH0KcVqXwd7c


The angular velocity of the platye after colli9sion will be 

A. 
12u
5a

B. 
12u
19a

C. 
3u
2a

D. 
3u
5a

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uH0KcVqXwd7c


63. The angular momentum of a particle about origin is

varying as L =4t+8(SI units) whern its moves along a straight

line y=x-4(x,y in metres). The magnitude of force acting on the

particle will be

A. 1 N

B. 2 N

C. √2N

D. √3N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_uH0KcVqXwd7c
https://dl.doubtnut.com/l/_zLIyiwzCbGRS


64. A Particle is attached to the lower end of a uniform rod

which is hinged at its other end as shown in the figure. The

minimum speed given to the particle so that the rod performs

circular motion in a verticle plane will be [length of the rod is l,

https://dl.doubtnut.com/l/_RzarK69tMUDo


consider masses of bopth rod and particle to be same] 

A. √5gl

https://dl.doubtnut.com/l/_RzarK69tMUDo


B. √4gl

C. √4.5gl

D. √2.25gl

Answer: C

View Text Solution

65. An equilateral prism of mass m rests on a rough horizontal

surface with cofficent of friction μ. A horizontal force F is

applied on the prism as shown in the figure. If the cofficent of

the friction is sufficently high so that the prism does not slide

before toppling, then the minimum force required to topple

https://dl.doubtnut.com/l/_RzarK69tMUDo
https://dl.doubtnut.com/l/_YVMcxjTpKwYL


the prism is 

A. 
mg

√3

B. 
mg
4

C. 
μmg

√3

D. 
μmg

4

Answer: A

Watch Video Solution

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


66. A sphere of mass m is given some angular velocity about a

horizontal axis through its centre and gently placed on a

plank of mass 'm'. The co-efficent of friction between the two is

μ. The plank rests on a smooth horizontal surface. The initial

acceleration of the centre of sphere relative to the plank will

be 

A. zero

B. μg

C. (7 /5)μg

https://dl.doubtnut.com/l/_DSrfQ2Tqn0aY


D. 2μg

Answer: D

Watch Video Solution

67. When a perosn throws a meter stivk it is found that the

centre of the stick is moving with speed 10m /s and left end

stick with speed 20m /s. Both points move vertically upwards at

that moment. Then angular speed the stick is :

A. 20rad /s

B. 10rad /s

C. 30rad /s

D. None of these

https://dl.doubtnut.com/l/_DSrfQ2Tqn0aY
https://dl.doubtnut.com/l/_rJUjip04xHFN


Answer: A

Watch Video Solution

68. A rod of negligble mass and length l is pioveted at its

centre. A particle of mass m is fixed to its left end and another

particle of mass 2 m is fixed to the right end. If the system is

released from rest and after sometime becomes vericle, The

speed v of the two mases and angular velocity at that instant

are 

A. √gl /3, √4g /3l

B. √4gl /3, √4g /3l

https://dl.doubtnut.com/l/_rJUjip04xHFN
https://dl.doubtnut.com/l/_zpxaYhWWcQsl


C. √4gl /3, √4gl /3

D. √gl /3, √gl /3

Answer: A

Watch Video Solution

69. A point mass m collides with a disc of mass m and radius R

resting on a rough horizontal surface as shown . Its collision is

perfectly elastic. Find angular velocity of the disc after pure

https://dl.doubtnut.com/l/_zpxaYhWWcQsl
https://dl.doubtnut.com/l/_XrHtUxWPvCgx


rolling starts 

A. 
2u
3R

B. 
3u
3R

C. 
5u
3R

D. 
2u
5R

Answer: A

View Text Solution

( )
( )
( )
( )

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


70. A system of identical cylinders and plates is shown in Fig.

All the cylinders are identical and there is no slipping at any

contact. The velocity of lower and upper plates are V and 2V,

respectively, as shown in Fig. Then the ratio of angular speeds

of the upper cylinders to lower cylinders is 

A. 3

B. 
1
3

C. 1

D. 
1
2

https://dl.doubtnut.com/l/_XrHtUxWPvCgx
https://dl.doubtnut.com/l/_XZELvOe5Et7a


Answer: A

Watch Video Solution

71. A box of dimensions l and b is kept on a truck moving with

an acceleration a. if box does not slide, maximum acceleration

for it to remain in equilibrium (w.r.t. truck) is 

A. 
gl
b

B. 
gb
l

C. g

https://dl.doubtnut.com/l/_XZELvOe5Et7a
https://dl.doubtnut.com/l/_jzuzQkJJTEGH


D. None of these

Answer: B

Watch Video Solution

72. Inner and outer radii of a spool are r And R respectively. A

thread is wound over ita ineer surface and placed over a

rough horizontal surface. Thread is pulled by a force F as

shown in the figure. Then in case of pure rolling. 

https://dl.doubtnut.com/l/_jzuzQkJJTEGH
https://dl.doubtnut.com/l/_cPTdM4RZmqxw


A. thread unwinds, spool rotates anticlockwise and friction

leftwards

B. thread winds, spool rotates clockwise and friction

leftwards

C. thread winds, spool moves to the right and friction acts

rightwards

D. thread winds, spool moves to the right and friction does

not come into existence

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_cPTdM4RZmqxw


73. A disc of radius R is rolling purely on a flat horizontal

surface, with a constant angular velocity. The angle between

the velocity and acceleration vectors of point P is 


.

A. Zero

B. 45 ∘

C. 135 ∘

D. tan - 1(1 /2)

https://dl.doubtnut.com/l/_9xRv57eZKXpH


Answer: B

Watch Video Solution

74. A uniform solid cylinder of mass 5kg and radius 0.1m is

resting on a horizontal platform (parallel to the x-y plane) and

is free to rotate about its axis along the y-axis the platform is

given a motion in the x direction given by x=0.2 cos (10t) m if

there is no slipping then maximum torque acting on the

cylinder during its motion is

A. 0.2N - m

B. 2.0N - m

C. 5.0N - m

D. 10.0N - m

https://dl.doubtnut.com/l/_9xRv57eZKXpH
https://dl.doubtnut.com/l/_wyM62x8uKVJv


Answer: C

Watch Video Solution

75. A rod lying on a frictionless horizontal surface is initially

given an anglular velocity ω about vertical axis which passes

through center of mass. The centre of mass is at rest but not

fixed. The length of the rod is L. Subsequently, end A of the rod

collides with nail P, which is near to A such that end A

becomes stationery immediately after impact. Velocity of end

https://dl.doubtnut.com/l/_wyM62x8uKVJv
https://dl.doubtnut.com/l/_oUwFOC2kIsyn


B just after collision will be 

A. ωL

B. ωL /2

C. ωL /4

D. ωL /6

https://dl.doubtnut.com/l/_oUwFOC2kIsyn


Answer: C

Watch Video Solution

76. Consider the situation shown in the figure. Uniform rod of

length L can rotat freely about the hinge A in vertical plane.

Pulleys and stringa are light and frictionless. If the rod

remains horizontal at rest when the system is released then

https://dl.doubtnut.com/l/_oUwFOC2kIsyn
https://dl.doubtnut.com/l/_vyhtqWE2yjow


the mass of the rod is 

A. 
4
3
M

B. 
8
3
M

C. 
16
3
M

D. 
32
3
M

Answer: C

https://dl.doubtnut.com/l/_vyhtqWE2yjow


View Text Solution

77. A homogeneous rod of mass 3 kg is pushed along the

smooth horizontal surface by a horizontal suface by a

horizontal force F equal to 40 N. The angle θ for which rod

hasd pure translation motion is g = 10m /s2

A. 45 ∘

B. 37 ∘

C. 53 ∘

D. 60 ∘

Answer: B

View Text Solution

( )

https://dl.doubtnut.com/l/_vyhtqWE2yjow
https://dl.doubtnut.com/l/_9jgfXQXAutZc
https://dl.doubtnut.com/l/_RgM9zxbMme51


78. A disc of mass M and radius R is placed on a rough

horizontald surface. A light rod of length 2R is fixed to the disc

at pointt A as shown in figure and force 
3
2

 Mg is applied at the

other end of the rod. Find the minimum value of coefficient of

friction (upto on decimal place ) between disc and horizontal

surface, so that disc starts to roll without slipping . 

A. 0.2

B. 0.4

C. 0.6

D. 0.8

https://dl.doubtnut.com/l/_RgM9zxbMme51


Answer: D

Watch Video Solution

79. A uniform rod of mass m , length l moving with a velocity v

( perpendicular to its length ) on a smooth horizontal plane,

encounters a fixed peg P at a distance l/4 from its nearer end.

The rod collides with the peg. The duration of impact Δt is very

small. The average force exerted by the peg on the rod during

https://dl.doubtnut.com/l/_RgM9zxbMme51
https://dl.doubtnut.com/l/_s483tSyV3uOG


the impact is of magnitude. 

A. 
4mv
7Δt

B. 
4mv
5Δt

C. 
12mv
7Δt

D. 
12mv
5Δt

https://dl.doubtnut.com/l/_s483tSyV3uOG


Answer: A

View Text Solution

80. An ideal inextensible string is wrapped over the disc of

mass m and radius R. The other end of the string is connected

to mass m. the string is passing over an ideal pulley A as

shown in the figure. At any time t, mass m and disc are moving

downward with acceleration of magnitude a1 and a2

respectively. The disc is rotating clockwise with angular

acceleration of magnitude α . There is no slipping betweeb

https://dl.doubtnut.com/l/_s483tSyV3uOG
https://dl.doubtnut.com/l/_X6AHnQxJ0PeA


string and disc. choose the incorrect option 

https://dl.doubtnut.com/l/_X6AHnQxJ0PeA


A. a1 = a2

B. αR > a1

C. αR = a1

D. αR < a2

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_X6AHnQxJ0PeA


81.  


A uniform rod AB of mass m and length L rotates about a fixed

vertical axis making a constant angle θ with it as shown in

figure. The rod is rotated about this axis, so that point B the

https://dl.doubtnut.com/l/_ZH88g2iWmNTZ


free end of the rod moves with a uniform speed V in the

horizontal plane then the angular momentum of the rod

about the axis is:

A. 
1
3
mvLsinθ

B. 
1
4
mvLsinθ

C. mvLcosθ

D. none of these

Answer: A

Watch Video Solution

82. The wheel of radius R rolls wihtout slipping on horizontal

rough surface and its centre O has an acceleration a0 in

forward direction. A point P on the wheel is a distance r from

https://dl.doubtnut.com/l/_ZH88g2iWmNTZ
https://dl.doubtnut.com/l/_SaizGnLmk2Kg


O and angular position θ from horizontal. Find the angle θ for

which point P can have zero acceleration in this position . 

A. 
cos - 1(r)

R

B. 
tan - 1(r)

R

C. 
sin - 1(r)

R

D. 
cos - 1(r)

2R

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_SaizGnLmk2Kg


83. A string is warapped around a cylinder of mass m and

radius r. The string is also connected to a block of same mass

m with the help of another pulley as shown in figure. The

angular acceleration of the cylinder is ( friction is sufficient for

rolling ) ( all pulleys are ideal) 

A. 
g(2 - sinθ)

16R

B. 
2g(4 - sinθ)

35R

C. 
7g(3 - sinθ)

25R

https://dl.doubtnut.com/l/_MbnPqPc10KEK


D. 
g(2 - sinθ)

12R

Answer: B

View Text Solution

84. A small uniform solid sphere A rolls down a fixed surface

starting at a height h and collides elastically with a sphere B

which is identical in size to A but has twice its mass. The speed

of the sphere B, just after the collision is 

https://dl.doubtnut.com/l/_MbnPqPc10KEK
https://dl.doubtnut.com/l/_ZcVFEbiZPahg


A. 
√2gh

3

B. 
2√2gh

3

C. 
√10gh

63

D. 
√40gh

63

Answer: D

Watch Video Solution

85. A small disc is released from rest at A on an inclined plane

AB so that it rolls down wihtout slipping. It reaches the

bottom with linear velocity v1 in time t1. Next a small ring

released form rest on the inclined plane AC so that it rolls

down without slipping. It reaches the bottom with linear

vlocity v2 in time t2. Given θ1 = 30 ∘ , θ2 = 60 ∘ ,  and h=10m.

https://dl.doubtnut.com/l/_ZcVFEbiZPahg
https://dl.doubtnut.com/l/_vy36YHi0dtxm


Then,

A. v1 > v2, t1 < t2

B. v1 < v2, t1 > t2

C. v1 > v2, t1 > t2

D. v1 < v2, t1 < t2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vy36YHi0dtxm


86. A solid ball is realeased from rest down inclines of various

inclination angle θ but through a fixed vertical height h. The

coefficient of static and kinetic friction are both equal to μ.

Which of the following graph best represents the total kinetic

energy K of the ball at the bottom of the incline as a function

of the angle θ of the incline?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_SWuQQCnc2X0r


More than one option is correct

D. 

Answer: C

Watch Video Solution

1. Which of the following statement (s) is / are correct for a

spherical body rolling without slipping on a rough horizontal

ground at rest?

A. The acceleration of a point in contact with ground is

zero

https://dl.doubtnut.com/l/_SWuQQCnc2X0r
https://dl.doubtnut.com/l/_rb5cFXpBLXS3


B. The speed of some of the point (s) is ( are ) zero.

C. Friction force may or may be zero

D. Work done by friction may or may not be zero

Answer: B::C

Watch Video Solution

2. A uniform bar of length 6a and mass 8m lies on a smooth

horizontal table. Two point masses m and 2m moving in the

same horizontal plane with speeds 2v and v, respectively,

strike the bar (as shown in the figure) and stick to the bar

after collision. Denoting angular velocity (about the centre of

mass), total energy and centre of mass velocity by ω, E and VC,

https://dl.doubtnut.com/l/_rb5cFXpBLXS3
https://dl.doubtnut.com/l/_ORazim9xA6lH


respectively, we have after collision 

A. vc = 0

B. ω =
3v
5a

C. ω =
v

5a

D. E =
mv2

5

Answer: A::C::D

Watch Video Solution

3. A particle moves in a circle of radius r with angular velocity

ω. At some instant its velocity is v radius vector with respect

https://dl.doubtnut.com/l/_ORazim9xA6lH
https://dl.doubtnut.com/l/_bwmzH8udlmm2


to centre of the circel is r.At this particular instant centripetal

acceleration ac of the particle would be

A. ω × v

B. v × ω

C. ω × (ω × r)

D. v × (r × ω)

Answer: A::C

View Text Solution

4. A particle of mass m is travelling with a constant velocity

v = v0î along the line y = b, z = 0. Let dA be the area swept out

by the position vector from origin to the particle in time dt

https://dl.doubtnut.com/l/_bwmzH8udlmm2
https://dl.doubtnut.com/l/_V60CSyBdWpni


and L the magnitude of angular momentum of particle about

origin at any time t. Then

A. L=constant

B. L ≠ constant

C. 
dA
dt

=
2L
m

D. 
dA
dt

=
L

2m

Answer: A::D

Watch Video Solution

5. A spool of wire rests on a horizontal surface as shown in

figure. As the wire is pulled, the spool does not slip at contact

point P. On separate trials, each one of the force

F1, F2, F3 and F4 is applied to the spool. For each one of

https://dl.doubtnut.com/l/_V60CSyBdWpni
https://dl.doubtnut.com/l/_D24eLjcTYNX4


these forces the spool. 

A. will rotate anticlockwise if F1 is applied

B. will not rotate if F2 is applied

C. will rotate anticlockwise if F3 is applied

D. will rotate clockwise if F4 is applied

Answer: B::C

View Text Solution

https://dl.doubtnut.com/l/_D24eLjcTYNX4
https://dl.doubtnut.com/l/_hjU3KbyqjLHh


6. In the above problem, direction of friction force is

A. towards left if F1 is applied

B. towards left if F2 is applied

C. towards right if F3 is applied

D. may be right or left or friction may be zero if F4 is

applied

Answer: A::B::D

View Text Solution

7. A constant force F is applied at the top of a ring as shown in

figure. Mass of the ring is M and radius is R. Angular

https://dl.doubtnut.com/l/_hjU3KbyqjLHh
https://dl.doubtnut.com/l/_xRxgK6lOmFAm


momentum of particle about point of contact at time t 

A. is constant

B. increases linearly with time

C. is 2F R t

D. decrease linearly with time

Answer: B::C

Watch Video Solution

8. The moment of inertia of a thin square plate ABCD of

uniform thickness about an axis passing through the centre O

https://dl.doubtnut.com/l/_xRxgK6lOmFAm
https://dl.doubtnut.com/l/_AYzibP7tgYSG


and perpendicular to plate is 

A. l1 + l2

B. l2 + l3

C. l1 + l3

D. l3 + l4

Answer: A::B::C::D

View Text Solution

https://dl.doubtnut.com/l/_AYzibP7tgYSG


9. In pur rolling, fraction of its total energy associatedd with

rotation is α for a ring and β for a solid sphere. Then

A. α =
1
2

B. α =
1
4

C. β =
2
5

D. β =
2
7

Answer: A::D

View Text Solution

10. The end B of the rod AB which makes angle θ with the floor

is being pulled with a constant velocity v0 as shown. The

https://dl.doubtnut.com/l/_AYzibP7tgYSG
https://dl.doubtnut.com/l/_NMtKt1fjbONq
https://dl.doubtnut.com/l/_i7Df1OeAgB3Q


length of the rod is l. At the instant when θ = 37 ∘  


A. velocity of end A is 
4
3v0 downwards

B. angular velocity of rod is 
5
3

v0

l

C. angular velocity of rod is constant

D. velocity of end A is constant

Answer: A::B::D

View Text Solution

https://dl.doubtnut.com/l/_i7Df1OeAgB3Q


11. A disc can roll wihtout slippingg, without applying any

external force on a

A. rough inclined plane

B. smooth inclined plane

C. rough horizontal surface

D. smooth horizontal surface

Answer: A::C::D

Watch Video Solution

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


12.  


A ring of radius R rolls on a horizontal ground with linear

speed v and angular speed ω. For what value of θ the velocity

of point P is in vertical direction (v < Rω).

A. π +
sin - 1(v)
Rω

B. 
π
2

-
sin - 1(v)
Rω

C. π -
cos - 1(v)
Rω

D. π +
cos - 1(v)
Rω

https://dl.doubtnut.com/l/_Y7NdiEcjbJUj


Answer: C::D

Watch Video Solution

13. If a circular concentric hole is made on a disc then about an

axis passing through the centre of the disc and perpendicular

to its plane

A. moment of inertia decreases

B. moment of inertia increases

C. radius of gyration increases

D. radius of gyration decreases

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_Y7NdiEcjbJUj
https://dl.doubtnut.com/l/_lMjbA67AQiLl


14. A uniform disc is rotating at a constantt speed in a vertical

plane about a fixed horizontal axis passing through the centre

of the disc. A piece of the disc from its rim detaches itself from

the disc at the instant when it is at horizontal level with the

centre of the disc and moving upward. Then about the fixed

axis, the angular speed of the

A. remaining disc remains unchanged

B. remaining disc decreases

C. remaining disc increases

D. broken away piece decrease initially and later

Answer: A::D

View Text Solution

https://dl.doubtnut.com/l/_5WjexqObbMPI
https://dl.doubtnut.com/l/_lVFg7dj09d9g


15. A spherical body of radius R rolls on a horizontal surface

with linear velociltly v. Let L1 and L2 be the magnitudes of

angular momenta of the body about centre of mass and point

of contact P. Then: 


A. L2 = 2L1, if radius of gyration about centroidal axis K=R

B. L2 = 2L1, for all cases

https://dl.doubtnut.com/l/_lVFg7dj09d9g


C. L2 < 2L1, if radius of gyration about centroidal axis 

K < R

D. L2 < 2L1, if radius of gyration about centroidal axis 

K > R

Answer: A::C

Watch Video Solution

16. A solid cylinder of mass M and radius R pure rolls on a

rough surface as shown in the figure. Choose the correct

https://dl.doubtnut.com/l/_lVFg7dj09d9g
https://dl.doubtnut.com/l/_d2vJHAYKxf8Q


alternative (s). 

A. The acceleration of the centre of mass is 
F
M

B. The acceleration of the centre of mass is 
2
3
F
M

C. The friction force on the cylinder acts backward

D. The magnitude of the friction force is 
F
3

Answer: B::C::D

View Text Solution

https://dl.doubtnut.com/l/_d2vJHAYKxf8Q


17. A solid sphere of radius R is rolled by a force F acting at the

topo of the sphere as shown in the figure. There is no slipping

and initially sphere is in the rest position, then (CM= centre of

mass) 

A. Work done by force F when the centre of mass move a

distance S is 2 FS

B. speed of the CM when CM moves a distance S is 
20
7
FS
M

C. work done by the Force F when CM move a distance S is

FS

D. speed of the CM when CM moves a distance S is 
6
5
FS
M

√

√

https://dl.doubtnut.com/l/_WPfRrfzOdFZ4


Answer: A::B

View Text Solution

18. A disc of mass M and radius R moves in the x-y plane as

shown in the figure. The angular momentum of the disc at tihe

instant shows is 

A. 
5
2
mR2ω about O

B. 
7
2
mR2ω about O

https://dl.doubtnut.com/l/_WPfRrfzOdFZ4
https://dl.doubtnut.com/l/_JcSwYhcnsMuj


C. 
1
2
mR2ω about A

D. 4mR2ω about A

Answer: A::C

View Text Solution

19. Four particle of mass m each are placed at four corners of a

square ABCD of side a. Point O is the centre of the square.

Moment of inertia of all four particles about an axis passing

through

A. A and B is 2ma2

B. A and C is ma2

C. O and perpendicular to plane of square is 2ma2

D. O and parallel to CD is ma2

https://dl.doubtnut.com/l/_JcSwYhcnsMuj
https://dl.doubtnut.com/l/_bKsfTgtvlm2L


Answer: A::B::C::D

Watch Video Solution

20. Two forces F1 and F2 are acting on a rod abc as shown in

figure. 

A. if F1 = F2 then τa = τb = τc ( for both forces)

B. if F1 = F2 then τa = τc ≠ τb ( for both forces)

C. if F1 ≠ F2 then τa ≠ τb ≠ τc ( for both forces)

D. if F1 ≠ F2 then τa = τc ≠ τb ( for both forces)

https://dl.doubtnut.com/l/_bKsfTgtvlm2L
https://dl.doubtnut.com/l/_xu4oDifUYNA0


Answer: A::C

Watch Video Solution

21. A block with a square base measuring a × a and height h, is

placed on an inclined plane. The coefficient of friction is μ. The

angle of inclination (θ) of the plane is gradually increased. The

block will 

https://dl.doubtnut.com/l/_xu4oDifUYNA0
https://dl.doubtnut.com/l/_Gl6BdFwcSgbz


A. topple before sliding if μ >
a
h

B. topple before sliding if μ <
a
h

C. slide before toppling if μ >
a
h

D. slide before toppling if μ >
a
h

Answer: A::D

Watch Video Solution

22. A wheel ( to be considered as a ring ) of mass m and radius

R rolls without sliding on a horizontal surface with constant

velocity v. It encounters a step of height R/2 at which it

https://dl.doubtnut.com/l/_Gl6BdFwcSgbz
https://dl.doubtnut.com/l/_avAi0Hfx5zqJ


ascends without sliding 

A. the angular velocity of the ring just after it comes in

contact with step is 3v/4R

B. the normal reaction due to the step on the wheel just

after the impact is 
mg
2

-
9mv2

16R

C. the normal reaction due to the step on the wheel

increases as the wheel ascends.

D. the friction will be absent during the ascent.

Answer: A::B::C

View Text Solution

https://dl.doubtnut.com/l/_avAi0Hfx5zqJ


23. A uniform thin rod AB of mass M and length l attached to a

string OA of length =
1
2

 is supported by a smooth horizontal

plane and rotates with angular velocity ω around a vertical

axis through O. A peg P is inserted in the plane in order that

on striking it the rod will come to rest. 

A. magnitude of angular momentum of rod about O is

4
3
l2ω

B. Magnitude of tension in string is M /ω2

C. Location of peg for rod coming to rest is x =
13
12

l

https://dl.doubtnut.com/l/_avAi0Hfx5zqJ
https://dl.doubtnut.com/l/_lJ23Ic4VDPFj


D. magnitude of angular impulse by peg on the rod is 
4
3
l2ω

Answer: B::C

View Text Solution

24. A ball is projected with velocityd of 20√2 m/s at an angle

of 45 ∘  with horizontal and at the same instant another plate

is rotating with constant angular velocity ω =
π
4

 rad/sec in

vertical plane as shown in the figure ( assume the length of

plate is sufficient for collision to take place). If the mass of the

plate is much larger than the mass of the ball, the plate is

initially in horizontal position and collision is perfectly elastic,

https://dl.doubtnut.com/l/_lJ23Ic4VDPFj
https://dl.doubtnut.com/l/_xyOSb2nKgvPu


then choose the correct statement (s) 

A. Time when the ball collides with the plate is 2 (SI unit)

B. velocity of the ball just after collision with the plate is

10(2 + π)(SI unit)

C. Distance of ball when it again collides on the ground

surface from the projection point is 20π(SI unit)

D. Maximum height achieved by the ball is 20 (SI unit)

Answer: A::B::C::D

Vi T S l i

https://dl.doubtnut.com/l/_xyOSb2nKgvPu


View Text Solution

25. A rigid rod of mass m slides along a fixed circular track

followed by a flat track. At the given instant, velocity of end B

is v along horizontal plane. Then at the given instant: 

A. angular speed of rod is 
v
r

B. velocity of centre of mass is 
v

√2

C. angular momentum of rod about O is 
2
3

mvr

D. kinetic energy of rod is 
mv2

6

https://dl.doubtnut.com/l/_xyOSb2nKgvPu
https://dl.doubtnut.com/l/_FN1MIXIs7haO


Answer: A::B::C

View Text Solution

26. A massless spool of inner radius r outer radius R is placed

against a vertical wall and a titled split floor as shown. A light

inextensible thread is tightly wound around the spool

through which a mass m is hainging. There exists no friction at

point A, while the coefficient of friction between the spool and

https://dl.doubtnut.com/l/_FN1MIXIs7haO
https://dl.doubtnut.com/l/_iQ0NlKRWXRkO


point B is μ. The angle between the two surface is θ 


A. The magnitude of force on the spool at B in order ot

maintain equilibrium is mg
r
R

2
+ 1 -

r
R

2 1

tan2θ

B. The magnitude of force on the spool at B in order to

maintain equilibrium is mg 1 -
r
R

1

tan2θ

√( ) ( )

( )

https://dl.doubtnut.com/l/_iQ0NlKRWXRkO


C. The minimum value of μ for the system to ramain in

equilibrium is 
cotθ

(R /r) - 1

D. The minimum value of μ for the system to ramain in

equilibrium is 
tanθ

(R /r) - 1

Answer: A::D

Watch Video Solution

27. Two particles each of mass m are attached at end points of

a massless rod AB of length l. Rod is hinged at point C as

shown. Rod is released from rest from horizontal position. At

the instant when rod reaches its vertical position as shown,

https://dl.doubtnut.com/l/_iQ0NlKRWXRkO
https://dl.doubtnut.com/l/_2Fj1MW2MrHwg


which of the following is / are correct: 

A. Speed of the particle at B is thrice the speed of particle

at A

B. Net force on particle B is 
6mg

5

C. Angular acceleration of the system is zero.

D. Both x and y components of hinge force are non-zero

Answer: A::B::C

View Text Solution

https://dl.doubtnut.com/l/_2Fj1MW2MrHwg


28. A rod CD of length L and mass m is placed horizontally on a

frictionless horizontal surface as shown. A second identical

rod AB which is also placed horizontally ( perpendicular to CD)

on the same horizontal surface is moving along the surface

with a velocity v in a direction perpendicular to rod CD and its

and B strikes the rod CD at end C and sticks to it rigidity. Then,

A. Velocity of centre of mass of the system just after

collision is 
v
4

https://dl.doubtnut.com/l/_2Fj1MW2MrHwg
https://dl.doubtnut.com/l/_IZyFRpcGm4du


B. angular speed of system just after collision is 
2v
5L

C. Velocity of centre of mass of the system just after

collision is 
v
2

D. angular speed of system just after collision is 
5L
3L

Answer: B::C

View Text Solution

29. A particle of mass m is doing horizontal circular motion

with the help of a string (conical pendulu) as shown in the

https://dl.doubtnut.com/l/_IZyFRpcGm4du
https://dl.doubtnut.com/l/_sOM7vgmWIs7V


figure. If speed of the particle is constant then, 

A. the angular momentum of the particle about O is

changing

https://dl.doubtnut.com/l/_sOM7vgmWIs7V


B. magnitude of angular momentum about O remains

constant

C. z component of the angular momentum remains

conserved

D. z component of torque is always zero.

Answer: A::B::C::D

View Text Solution

30. A thin uniform rod of mass 5 kg and length 1 m is held in

horizontal position with the help of strings attachedd to ends

of rod. Other ends of strings are held by some external agent.

Now end A is pulled down with speed vA = 3t and end B is

pulled down with speed vB = t , where t is time in second.

https://dl.doubtnut.com/l/_sOM7vgmWIs7V
https://dl.doubtnut.com/l/_tyLbfsoaQBu5


Choose the correct choice(s) 

A. Angular acceleration of rod is 2 rad /s2

B. Tension in left string is 
185

6
N

C. Acceleration of rod is 1m/s2

D. Tension is right string is 
170

3
N

https://dl.doubtnut.com/l/_tyLbfsoaQBu5


Answer: A::B

View Text Solution

31. In the figure shown a uniform rod of length l and mass m is

kept at rest in horizontal position on an elevated edge. The

value of x is such that the rod will have maximum angular

acceleration α, as soon as it is set free.

A. x is equal to 
l

2√3

B. α is equal to 
g√3

2l

C. α is equal to 
g√3

l

D. x is equal to 
l

√3

Answer: A::C

https://dl.doubtnut.com/l/_tyLbfsoaQBu5
https://dl.doubtnut.com/l/_lT1OsVVaoi3p


View Text Solution

32. A particle of mass 'm' is attached to the rim of a uniform

disc of mass 'm' and radius R. The disc is rolling wihtout

slipping on a stationery horizontal surface as shown in the

figure. At a particular instant, the particle is at the topmost

position and centre of the disc has speed v0 amd its angular

speed is ω. Choose the correct option (s).

A. v0 = ωR

B. kinetic energy of the system is 
11
4
mv2

0.

C. speed of point mass m is less than 2v0

D. vC - vB = vB - vD

Answer: A::B::D

View Text Solution

| | | |

https://dl.doubtnut.com/l/_lT1OsVVaoi3p
https://dl.doubtnut.com/l/_go7lEQxffNJ1


33. A uniform square plate of mass m and edge a initially at

rest startas rotating about one of the edge under the action

of a constant torque τ. Then at the end of the 5th sec after

start

A. angular momentum is equal to 5τ

B. kinetic energy is equal to 
75τ2

ma2

C. angular momentum is equal to 2.5τ

D. kinetic energy is equal to 
75τ2

2ma

Answer: A::D

View Text Solution

https://dl.doubtnut.com/l/_go7lEQxffNJ1
https://dl.doubtnut.com/l/_9XTf6vQZuace


34. A particle of mass m and velocity v0 is fired at a solid

cylinder of mass M and radius R. The cylinder is initially at rest

and is mounted on a fixed horizontal axle that runs through

the centre of mass. The line of motion of the particle is

perpendicular to the axle and at a distance d, less than R, from

the centre and the particle sticks to the surface of hte cylinder,

then

A. Angular speed of the system just after the particle stick

is 
2mv0d

R2(M + 2m)

B. Mechanical energy is conserved

C. angular speed of the system just after the particle sticks

is 
mv0d

R2(M + 2m)

D. Mechanical energy is not conserved

https://dl.doubtnut.com/l/_eTitUKa0ZvGC


Answer: A::D

View Text Solution

35. A cylinder is rolling towards a cube of same mass on rough

horizontal surface ( coefficient of friction = μ) with velocity v0

as shown in figure. Assume elastic collision and friction is

negligible between cube and cylinder. Then after collision 

A. Cylinder will stop permanently

B. Cylinder will stop and then move towards right.

https://dl.doubtnut.com/l/_eTitUKa0ZvGC
https://dl.doubtnut.com/l/_Jd4NWLoa4iCo


C. The maximum seperation between cylinder and block is

4v2
0

9μg

D. The time after the collision , the cylinder will again start

pure rolling is 
v0

3μg

Answer: B::D

View Text Solution

36. A uniform solid cylinder of radius 'R' has a circular cut of

radius 
R
2

 from the edge, Its mass is M. It is rolling wihtout

slipping on a rough horizontal floor. When the cut part is at

lowest position, centre of the disc is moving with horizontal

https://dl.doubtnut.com/l/_Jd4NWLoa4iCo
https://dl.doubtnut.com/l/_hFFy7yJJpKFg


velocity v. Choose the alternative: 

A. Total kinetic energy at this moment is 
15
16

Mv2

B. Total kinetic energy at this moment is 
15
9
Mv2

C. Velocity of centre of mass of the cylinder at this moment

is 
4
3
v

D. Velocity of centre of mass of the cylinder at this moment

is 
7
6
v

Answer: A::D

https://dl.doubtnut.com/l/_hFFy7yJJpKFg


Comprehension Type Questions

View Text Solution

1. A rod of length 2 m is kept vertical inside a smooth spherical

shell of radius 2m. The rod starts slipping inside the shell .

Mass of the rod is 4 kg. 

Angular speed of the rod(in rad/s) in the position when it

https://dl.doubtnut.com/l/_hFFy7yJJpKFg
https://dl.doubtnut.com/l/_INcrTslea5bl


becomes horizontal is 

A. 4.6

B. 6.8

C. 3.2

D. 7.2

Answer: C

Vi T S l i

https://dl.doubtnut.com/l/_INcrTslea5bl


View Text Solution

2. A rod of length 2 m is kept vertical inside a smooth spherical

shell of radius 2m. The rod starts slipping inside the shell .

Mass of the rod is 4 kg. 

Velocity of centre of the rod (in m/s) at the instant is

approximately 

A. 5.5

https://dl.doubtnut.com/l/_INcrTslea5bl
https://dl.doubtnut.com/l/_fkwqRLcgx9na


B. 6.2

C. 3.2

D. 10.2

Answer: A

View Text Solution

3. A solid sphere is kept over a smooth surface as shown in

figure. It is hit by a cute at height h above the centre C. 

https://dl.doubtnut.com/l/_fkwqRLcgx9na
https://dl.doubtnut.com/l/_3nBRzX1kr1KU


 


In case 1, h =
R
2

 and in case 1 the sphere acquires a total

kinetic energy k1 and in case 2 total kinetic energy is k2 . Then,

A. k1 = k2

B. k1 > k2

C. k1 < k2

D. Data is sufficient

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_3nBRzX1kr1KU


View Text Solution

4. A solid sphere is kept over a smooth surface as shown in

figure. It is hit by a cute at height h above the centre C. 

 


If the surface is rough, then after hitting the sphere, in which

case the force of friction is in forward direction.

A. In case 1

B. In case 2

C. In both the cases

https://dl.doubtnut.com/l/_3nBRzX1kr1KU
https://dl.doubtnut.com/l/_Drd2s0oPtEVS


D. In none of the cases

Answer: B

View Text Solution

5. A solid sphere is rolling without slipping on rough ground

as shown in figure. If collides elastically with an identical

another sphere at rest. There is no friction between the two

spheres . Radius of each sphere is R and mass is m. 

 


Linear velocity of first sphere after it again starts rolling

without slipping is

https://dl.doubtnut.com/l/_Drd2s0oPtEVS
https://dl.doubtnut.com/l/_MExY7NLEWVEx


A. 
2
5
ωR

B. 
2
7
ωR

C. 
7
10

ωR

D. 
7
5
ωR

Answer: B

View Text Solution

6. A solid sphere is rolling without slipping on rough ground

as shown in figure. If collides elastically with an identical

another sphere at rest. There is no friction between the two

spheres . Radius of each sphere is R and mass is m. 

https://dl.doubtnut.com/l/_MExY7NLEWVEx
https://dl.doubtnut.com/l/_nOPO7VQviTd4


 


What is the net angular impulse imparted to second sphere by

the external forces?

A. 
2
7
mRv

B. 
5
7
mRv

C. 
2
5
mRv

D. 
7
10

mRv

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_nOPO7VQviTd4


7. A small sphere of mass 1 kg is rolling without slipping with

linear speed 

v =
200

7
m /s 


 


It leaves the inclined plane at point C. 

Find the linear speed at point C.

A. 
100

7
 m/s

B. 
50
7

 m/s

C. 
100
35

 m/s

D. 
200
35

 m/s

√

√
√
√
√

https://dl.doubtnut.com/l/_gzX3rLBOH4OU


Answer: A

Watch Video Solution

8. A small sphere of mass 1 kg is rolling without slipping with

linear speed 

v =
200

7
m /s 


 


It leaves the inclined plane at point C. 

Find ratio of rotational and translational kinetic energy of the

sphere when it strikes the ground after leaving from point C.

A. 
2
5

√

https://dl.doubtnut.com/l/_gzX3rLBOH4OU
https://dl.doubtnut.com/l/_irn0cqKP7oTR


B. 
2
3

C. 
1
6

D. 
1
2

Answer: C

Watch Video Solution

9. A solid sphere has linear velocity v0 = 4 m/s and angular

velocity ω0 = 9 rad/s as shown. Ground on which it is moving ,

is smooth . It collides elastically with a rough wall of

coefficient of friction μ . Radius of the sphere is 1m and mass is

2 kg . 

https://dl.doubtnut.com/l/_irn0cqKP7oTR
https://dl.doubtnut.com/l/_4YaDph4j2uWp


 


If the sphere after colliding with the wall rolls without slipping

on opposite direction, then coefdicient of friction μ is

A. 
1
2

B. 
2
3

C. 
1
3

D. 
1
4

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_4YaDph4j2uWp


10. A solid sphere has linear velocity v0 = 4 m/s and angular

velocity ω0 = 9 rad/s as shown. Ground on which it is moving ,

is smooth . It collides elastically with a rough wall of

coefficient of friction μ . Radius of the sphere is 1m and mass is

2 kg . 

 


What is net linear impulse imparted by the wall on the sphere

during impact ?

A. √32N - s

B. 4√17N - s

C. 4√5N - s

https://dl.doubtnut.com/l/_e6LDzuha4F1P


D. 15√2N - s

Answer: B

View Text Solution

11. A rod AB of length 2 m and mass 2 kg is lying on a smooth

horizontal x-y plane with its centre at origin O as shown in

figure. An impulse J of magnitude 10 N-s is applied

perpendicular to AB at A. 

https://dl.doubtnut.com/l/_e6LDzuha4F1P
https://dl.doubtnut.com/l/_VvaVM8h86izn


 


The distance of point P from centre of the rod which is at rest

just after impact is

A. 
2
3

 m

B. 
1
3

 m

C. 
1
2

 m

D. 
1
4

m

https://dl.doubtnut.com/l/_VvaVM8h86izn


Answer: B

View Text Solution

12. A rod AB of length 2 m and mass 2 kg is lying on a smooth

horizontal x-y plane with its centre at origin O as shown in

figure. An impulse J of magnitude 10 N-s is applied

perpendicular to AB at A. 

https://dl.doubtnut.com/l/_VvaVM8h86izn
https://dl.doubtnut.com/l/_nmLxpeiwbajj


 


Co-ordinates of point A of the rod after time t =
π
45

 s will be

A. 
π
9

+
√3

2
m,

1
2
m

B. 
3

4m
3

2m

C. 
π
6

+
1
2

m,
1
2
m

D. 
1
2
m,

1
2
m

[( ) ]
[ ]
[( ) ]
[ ]

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


Answer: A

View Text Solution

13. Length AB in the figure shown in 5 m. The body is released

from A. Friction is sufficient for pure rolling to take place. 

 


The maximum time which anybody (which can roll) can take to

reach the bottom is

A. 8 s

B. 6s

https://dl.doubtnut.com/l/_nmLxpeiwbajj
https://dl.doubtnut.com/l/_cOXlrMpLnHlJ


C. 2 s

D. 4 s

Answer: C

View Text Solution

14. Length AB in the figure shown in 5 m. The body is released

from A. Friction is sufficient for pure rolling to take place. 

 


In the above case suppose we have four bodies ring, disc, solid

sphere and hollow sphere. The angle θ is now gradually

increased. Which body will start slipping very fast. All the

https://dl.doubtnut.com/l/_cOXlrMpLnHlJ
https://dl.doubtnut.com/l/_Iv5LrX1cI2qj


bodies have same mass and radius. Coefficient of friction is

also same ?

A. Ring

B. Disc

C. Solid sphere

D. Hollow sphere

Answer: A

View Text Solution

15. An L shaped frame is free to rotate in a vertical plane about

a horizontal axis passing through a smooth hinge O. Each side

of the frame has a length L and mass m. Frame is let to fall

with one side horizontal and the other vertical. 

https://dl.doubtnut.com/l/_Iv5LrX1cI2qj
https://dl.doubtnut.com/l/_avWIo8lqOKOF


 


Angular acceleration of the frame just after it is allowed to fall

is

A. 
4g
3L

B. 
9g

10L

C. 
g

2L

D. 
3g
2L

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_avWIo8lqOKOF


16. An L shaped frame is free to rotate in a vertical plane about

a horizontal axis passing through a smooth hinge O. Each side

of the frame has a length L and mass m. Frame is let to fall

with one side horizontal and the other vertical. 

 


With what speed the end A will strike the ground ?

A. √gL

B. 2√gL

https://dl.doubtnut.com/l/_avWIo8lqOKOF
https://dl.doubtnut.com/l/_DURDjzj01Odb


C. 3.2√gL

D. 1.6√gL

Answer: A

View Text Solution

17. Moment of inertia of a straight wire about an axis

perpendicular to the wire passing through one of its end is I. 

This wire is now framed into a circle (a ring) of single turn. The

moment of inertia of this ring about an axis passing through

centre and perpendicular to its plane would be

A. 
3

π2 l

B. 
3

4π2 l

( )
( )

https://dl.doubtnut.com/l/_DURDjzj01Odb
https://dl.doubtnut.com/l/_U7FTrZuASBWf


C. 
π2

3
l

D. 
4π2

3
l

Answer: B

Watch Video Solution

( )
( )

18. Moment of inertia of a straight wire about an axis

perpendicular to the wire passing through one of its end is I. 

Now the same wire is bent into a ring of two turns , then the

moment of inertia would be

A. 
π2

3
l

B. 
π2

12
l

( )
( )

https://dl.doubtnut.com/l/_U7FTrZuASBWf
https://dl.doubtnut.com/l/_jxQBOmQ4881X


C. 
3

16π2 l

D. 
3

4π2 l

Answer: C

View Text Solution

( )
( )

19. In the given figure F = 10N, R = 1m, mass of the body is 2kg

and moment of inertia of the body about an axis passing

through O and perpendicular to the plane of the body is 

4kgm2. O is the centre of mass of the body.

https://dl.doubtnut.com/l/_jxQBOmQ4881X
https://dl.doubtnut.com/l/_iUxm84GI7r0l


 


If the ground is smooth, what is the total kinetic energy of the

body after 2s?

A. 25 J

B. 50 J

C. 75 J

D. 100 J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iUxm84GI7r0l


20. In the given figure F = 10N, R = 1m, mass of the body is 

2kg and moment of inertia of the body about an axis passing

through O and perpendicular to the plane of the body is 

4kgm2. O is the centre of mass of the body.

 

If the ground is sufficiently rough to ensure rolling, what is

the kinetic energy of the body now in the given time interval

of 2s?

A. 10.33 J

B. 25.67 J

C. 16.67 J

https://dl.doubtnut.com/l/_QmwEh8xYDZTP


D. None of these

Answer: C

Watch Video Solution

21. A rod of mass m and length l in placed on a smooth table.

An another particle of same mass m strikes the rod with

velocity v0 in a direction perpendicular to the rod at distance 

x( < l /2) from its centre . Particle sticks to the end. Let ω be

the angular speed of system after collision , then 

As x is increased from 0 to l/2 , the angular speed ω.

A. will continuously increase

B. will continuously decrease

C. will first increase and then decrease

https://dl.doubtnut.com/l/_QmwEh8xYDZTP
https://dl.doubtnut.com/l/_iU2EErxjaEwt


D. will first increase and then decrease

Answer: C

Watch Video Solution

22. A rod of mass m and length l in placed on a smooth table.

An another particle of same mass m strikes the rod with

velocity v0 in a direction perpendicular to the rod at distance 

x( < l /2) from its centre . Particle sticks to the end. Let ω be

the angular speed of system after collision , then 

Find the maximum possible value of impulse (by varying x)

that can be imparted to the particle during collision. Particle

still sticks to the rod.

A. 
mv0

2

https://dl.doubtnut.com/l/_iU2EErxjaEwt
https://dl.doubtnut.com/l/_J8PbiZYc0pe9


B. 
2mv0

3

C. 
3mv0

4

D. 
4mv0

5

Answer: A

View Text Solution

23. A disc of mass m and radius R is placed over a plank of

same mass m. There is sufficient friction between disc and

plank to prevent slipping. A force F is applied at the centre of

the disc. 

https://dl.doubtnut.com/l/_J8PbiZYc0pe9
https://dl.doubtnut.com/l/_Tx4qzt6a0pwR


 


Acceleration of the plank is

A. 
F

2m

B. 
3F
4m

C. 
F

4m

D. 
3F
2m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Tx4qzt6a0pwR


24. A disc of mass m and radius R is placed over a plank of

same mass m. There is sufficient friction between disc and

plank to prevent slipping. A force F is applied at the centre of

the disc. 

 


Force of friction between the disc and the plank is

A. 
F
2

B. 
F
4

C. 
F
3

D. 
2F
3

https://dl.doubtnut.com/l/_HZWiQR0TpX6L


Answer: B

Watch Video Solution

25. Two rod 1 and 2 are released from rest as shown in figure .

Given, l1 = 4l, m1 = 2m, l2 = 2land m2 = m.  There is no friction

between the two rods . If α be the angular acceleration of rod

1 just after the rods are released . Then, 

What is the normal reaction between the two rods at this

https://dl.doubtnut.com/l/_HZWiQR0TpX6L
https://dl.doubtnut.com/l/_PLz48jf7M8zX


instant ? 

A. 16√3m /α

B. 
4m /α

√3

C. 
32m /α

3√3

D. 12√3 m /α

Answer: C

Watch Video Solution

)

https://dl.doubtnut.com/l/_PLz48jf7M8zX


26. Two rod 1 and 2 are released from rest as shown in figure .

Given, l1 = 4l, m1 = 2m, l2 = 2land m2 = m.  There is no friction

between the two rods . If α be the angular acceleration of rod

1 just after the rods are released . Then, 

What is the horizontal force on rod 1 by hinge. A at this

instant ? 

https://dl.doubtnut.com/l/_PLz48jf7M8zX
https://dl.doubtnut.com/l/_BZjM0SRYMqNl


A. 
32 - 12√3

3√3
m /α

B. 
16 - 2√3

√3
m /α

C. 14 + 2√3 m /α

D. √3m /α

Answer: A

Watch Video Solution

(
(
( )

27. Two rod 1 and 2 are released from rest as shown in figure .

Given, l1 = 4l, m1 = 2m, l2 = 2land m2 = m.  There is no friction

between the two rods . If α be the angular acceleration of rod

1 just after the rods are released . Then, 

What is the initial angular acceleration of rod 2 in terms of the

https://dl.doubtnut.com/l/_BZjM0SRYMqNl
https://dl.doubtnut.com/l/_kQZNXq1EHdsn


given parameters in the question ? 

A. 
2√3g

2l + 2√3α

B. 
3√3g

l - √3α

C. 
6√3g

8l + 5√3α

D. 
3√3g

8l -
8

√3
α

Answer: D

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_kQZNXq1EHdsn


Watch Video Solution

28. Three massless rods are fixed to form a right angled

triangular frame such that AB=BC=1 . Two identical small

objects of mass m are fixed at A and C . The frame is hinged

about B such that the frame can rotate in vertical plane about

an horizontal axis without friction. Initially AB is vertical and

BC is horizontal and the system is released from rest. 

https://dl.doubtnut.com/l/_kQZNXq1EHdsn
https://dl.doubtnut.com/l/_Sskoozqr8Gzq


 


The maximum shift of centre of mass of two mass system from

its initial position is

A. √2l

B. 1.5 l

C. l /√2

D. 2 l

https://dl.doubtnut.com/l/_Sskoozqr8Gzq


Answer: A

Watch Video Solution

29. Three massless rods are fixed to form a right angled

triangular frame such that AB=BC=1 . Two identical small

objects of mass m are fixed at A and C . The frame is hinged

about B such that the frame can rotate in vertical plane about

an horizontal axis without friction. Initially AB is vertical and

BC is horizontal and the system is released from rest. 

https://dl.doubtnut.com/l/_Sskoozqr8Gzq
https://dl.doubtnut.com/l/_Hddz5Di6TFoG


 


The magnitude of acceleration of mass A when the rod AC

becomes horizontal is

A. g 1 + √2

B. g 2 + √2

C. 2g 1 + √2

D. g √2 - 1

( )

( )

( )

( )

https://dl.doubtnut.com/l/_Hddz5Di6TFoG


Answer: A

Watch Video Solution

30. Three massless rods are fixed to form a right angled

triangular frame such that AB=BC=1 . Two identical small

objects of mass m are fixed at A and C . The frame is hinged

about B such that the frame can rotate in vertical plane about

an horizontal axis without friction. Initially AB is vertical and

BC is horizontal and the system is released from rest. 

https://dl.doubtnut.com/l/_Hddz5Di6TFoG
https://dl.doubtnut.com/l/_RWLSdRthmDNk


 


Tension in the rod AC when it (rod AC) becomes horizontal is

A. mg

B. √2mg

C. 
mg

√2

D. s√2 - 1  mg( )

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


Answer: A

Watch Video Solution

31. A uniform disc of mass M and radius R initially stands

vertically on the right end of a horizontal plank of mass M and

length L, as shown, 

 


The plank rests on a smooth horizontal floor and friction

between disc and plank is sufficiently high such that disc rolls

on plank without slipping . The plank is pulled to right with a

https://dl.doubtnut.com/l/_RWLSdRthmDNk
https://dl.doubtnut.com/l/_f6ErBYpVfE2B


constant horizontal force of magnitude F. 

The magnitude of acceleration of plank is

A. 
F

6M

B. 
F

4M

C. 
3F
2M

D. 
3F
4M

Answer: C

View Text Solution

32. A uniform disc of mass M and radius R initially stands

vertically on the right end of a horizontal plank of mass M and

length L, as shown, 

https://dl.doubtnut.com/l/_f6ErBYpVfE2B
https://dl.doubtnut.com/l/_fmJ35RF10VdP


 


The plank rests on a smooth horizontal floor and friction

between disc and plank is sufficiently high such that disc rolls

on plank without slipping . The plank is pulled to right with a

constant horizontal force of magnitude F. 

The magnitude of angular acceleration of the disc is

A. 
F

4MR

B. 
F

8MR

C. 
F

2MR

D. 
3F

2MR

https://dl.doubtnut.com/l/_fmJ35RF10VdP


Answer: C

View Text Solution

33. A uniform disc of mass M and radius R initially stands

vertically on the right end of a horizontal plank of mass M and

length L, as shown, 

 


The plank rests on a smooth horizontal floor and friction

between disc and plank is sufficiently high such that disc rolls

on plank without slipping . The plank is pulled to right with a

https://dl.doubtnut.com/l/_fmJ35RF10VdP
https://dl.doubtnut.com/l/_LCsug2Ns1tWV


constant horizontal force of magnitude F. 

The distance travelled by centre of disc from its initial position

till the left end of plank comes vertically below the centre of

disc is

A. 
L
2

B. 
L
4

C. 
L
8

D. L

Answer: A

View Text Solution

34. An engineer is designing a conveyor system for loading lay

bales into a wagon. Each bale is 0.25 m high, and 0.80 m long

https://dl.doubtnut.com/l/_LCsug2Ns1tWV
https://dl.doubtnut.com/l/_z01r3mPf0QpG


(the dimension perpendicular to the plane of the figure), with

mass 30.0 kg. The centre of gravity of each bale is at its

geometrical centre. The coefficient of static friction between a

bal and the conveyor belt is 0.60, and the belt moves with

constant speed. The angle β of the conveyor is slowly

increased. At some critical angle a bale will tip (if it doesn't slip

first), and at some different critical it will slip (if it doesn't tip

first). 

 


Find the first critical angle (In the same conditions ) at which it

tips.

https://dl.doubtnut.com/l/_z01r3mPf0QpG


A. β = tan - 1(0.50)

B. β = tan - 1(0.60)

C. β = tan - 1(0.40)

D. β = tan - 1(0.20)

Answer: A

View Text Solution

35. An engineer is designing a conveyor system for loading lay

bales into a wagon. Each bale is 0.25 m high, and 0.80 m long

(the dimension perpendicular to the plane of the figure), with

mass 30.0 kg. The centre of gravity of each bale is at its

geometrical centre. The coefficient of static friction between a

bal and the conveyor belt is 0.60, and the belt moves with

https://dl.doubtnut.com/l/_z01r3mPf0QpG
https://dl.doubtnut.com/l/_w4b056LvczzC


constant speed. The angle β of the conveyor is slowly

increased. At some critical angle a bale will tip (if it doesn't slip

first), and at some different critical it will slip (if it doesn't tip

first). 

 


Find the second critical angle (in the same conditions ) at

which it slips.

A. β = tan - 1(0.50)

B. β = tan - 1(0.60)

C. β = tan - 1(0.12)

https://dl.doubtnut.com/l/_w4b056LvczzC


D. β = tan - 1(0.70)

Answer: B

View Text Solution

36. An engineer is designing a conveyor system for loading lay

bales into a wagon. Each bale is 0.25 m high, and 0.80 m long

(the dimension perpendicular to the plane of the figure), with

mass 30.0 kg. The centre of gravity of each bale is at its

geometrical centre. The coefficient of static friction between a

bal and the conveyor belt is 0.60, and the belt moves with

constant speed. The angle β of the conveyor is slowly

increased. At some critical angle a bale will tip (if it doesn't slip

first), and at some different critical it will slip (if it doesn't tip

first). 

https://dl.doubtnut.com/l/_w4b056LvczzC
https://dl.doubtnut.com/l/_jfunK7YPquNy


 


Which statement is correct ?

A. It will tip first if μs = 0.6

B. It will slide first if μs = 0.40

C. Both are correct

D. Both are wrong

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_jfunK7YPquNy


37. In the figure S1 and S2 are two light springs of stiffness k

and 4k respectively. When springs are in relaxed state,

seperation between their free ends is 2x0 . A uniform solid

cylinder of mass m and radius R < x0  is placed exactly

midway between the free ends of the springs with its axis

horizontal and perpendicular to the springs . Now consider

the two cases separately. 

 


Case I : The cylinder is imparted speed v0 towards left. When

the cylinder comes to rest momentarily the co-ordinates of its

centre are either (-x1, R  or x2, R  . 


( )

) ( )

https://dl.doubtnut.com/l/_hkFapBAQ0a8p


Case II: The Cylinder is imparted speed v0 toward left and

angular speed ω0 in clockwise sense simultaneously . At the

time of maximum compression in the springs the co-ordinates

of centre of the cylinder are either - x3, R or x4, R  Now

answer the following questions assuming that friction is

absent every where. 

Choose the correct option

A. x1 = x2

B. x1 = x3

C. x1 = x4

D. x3 = x4

Answer: B

View Text Solution

( ) ( )

https://dl.doubtnut.com/l/_hkFapBAQ0a8p
https://dl.doubtnut.com/l/_rms7KGRSAPIx


38. In the figure S1 and S2 are two light springs of stiffness k

and 4k respectively. When springs are in relaxed state,

seperation between their free ends is 2x0 . A uniform solid

cylinder of mass m and radius R < x0  is placed exactly

midway between the free ends of the springs with its axis

horizontal and perpendicular to the springs . Now consider

the two cases separately. 

 


Case I : The cylinder is imparted speed v0 towards left. When

the cylinder comes to rest momentarily the co-ordinates of its

centre are either (-x1, R  or x2, R  . 


Case II: The Cylinder is imparted speed v0 toward left and

( )

) ( )

https://dl.doubtnut.com/l/_rms7KGRSAPIx


angular speed ω0 in clockwise sense simultaneously . At the

time of maximum compression in the springs the co-ordinates

of centre of the cylinder are either - x3, R or x4, R  Now

answer the following questions assuming that friction is

absent every where. 

The value of x3 is

A. x0 + v0
m
k

B. x0 + 2v0
m
k

C. x0 +
v0

2
m
k

D. x0 + v0
m
2k

Answer: A

View Text Solution

( ) ( )

√
√
√
√

https://dl.doubtnut.com/l/_rms7KGRSAPIx
https://dl.doubtnut.com/l/_MNkhoj8dMR99


39. A uniform solid cylinder of mass m and radius 2R rests on a

horizontal table. A string attached to it passes over a pulley

(disc) of mass m and radius R that is mounted on a

fricitonaless axle through its centre . A block of mass m is

suspended from the free end of the spring . The string does

not slip over the pulley surface and the cylinder rolls without

slipping on the table. 

 


Acceleration of the block is

A. 
g
3

https://dl.doubtnut.com/l/_MNkhoj8dMR99


B. 
3g
4

C. 
2g
3

D. 
5g
7

Answer: A

Watch Video Solution

40. A uniform solid cylinder of mass m and radius 2R rests on

a horizontal table. A string attached to it passes over a pulley

(disc) of mass m and radius R that is mounted on a

fricitonaless axle through its centre . A block of mass m is

suspended from the free end of the spring . The string does

not slip over the pulley surface and the cylinder rolls without

slipping on the table. 

https://dl.doubtnut.com/l/_MNkhoj8dMR99
https://dl.doubtnut.com/l/_ymcpzjxpAovz


 


Force of friction acting on the cylinder is

A. 
2mg

3

B. 
3mg

2

C. 
mg
3

D. 
mg
6

Answer: D

Watch Video Solution

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


41. A uniform solid cylinder of mass m and radius 2R rests on a

horizontal table. A string attached to it passes over a pulley

(disc) of mass m and radius R that is mounted on a

fricitonaless axle through its centre . A block of mass m is

suspended from the free end of the spring . The string does

not slip over the pulley surface and the cylinder rolls without

slipping on the table. 

 


Angular acceleration of the cylinder is

A. 
g

3R

https://dl.doubtnut.com/l/_PVfkybL8219j


Matrix Matching Type Questions

B. 
3g
2R

C. 
g

6R

D. 
g

9R

Answer: C

Watch Video Solution

1. Four rods of equal length l and mass m each form a square

as shown in figure. Moment of inertia about three axes 1,2 and

3 are say I1, I2 and I3 . Then, match the following 


https://dl.doubtnut.com/l/_PVfkybL8219j
https://dl.doubtnut.com/l/_7ItpVLN5xauV


 


View Text Solution

2. A ring of mass m and radius R is placed on a rough inclined

plane so that it rolls without slipping . Match the following

table. 

https://dl.doubtnut.com/l/_7ItpVLN5xauV
https://dl.doubtnut.com/l/_BfeluVC43rdN


 


 


View Text Solution

https://dl.doubtnut.com/l/_BfeluVC43rdN


View Text Solution

3. The particle of mass 1 kg is projected with velocity 20√2m/s

at 45 ∘  with ground . When , the particle is at highest point 

g = 10m /s2 , 


View Text Solution

( )

4. A disc rolls on ground without slipping . Velocity of centre

of mass is v. There is a point P on circumference of disc at

angle θ . Suppose vp is the speed of this point. Then, match

https://dl.doubtnut.com/l/_BfeluVC43rdN
https://dl.doubtnut.com/l/_jdyWWmmNSRn0
https://dl.doubtnut.com/l/_f8BUTt3GsQTn


the following the following table. 

 


View Text Solution

https://dl.doubtnut.com/l/_f8BUTt3GsQTn


5. Match the following . 

View Text Solution

6. A disc with linear velocity v and angular velocity ω is placed

on rough ground. Suppose a and α be the magnitudes of

linear and angular acceleration due to friction. 

https://dl.doubtnut.com/l/_jG1C0RuMeC3k
https://dl.doubtnut.com/l/_FQbnyiv5wBld


 


View Text Solution

7. In net force on a rigid body is zero. Then, match the

following table. 

View Text Solution

https://dl.doubtnut.com/l/_FQbnyiv5wBld
https://dl.doubtnut.com/l/_ntpBns4Hj3Hm
https://dl.doubtnut.com/l/_DuWZoz6LsOv9


8. If radius of earth is reduced to half without changing its

mass, 

View Text Solution

9. A semi-circular ring has mass m and radius R as shown in

figure. Let I1, I2, I3 and I4 be the moments of inertia about the

four axes as shown . Axis 1 passes through centre and is

perpendicular to plane of ring. Then , match the following. 

https://dl.doubtnut.com/l/_DuWZoz6LsOv9
https://dl.doubtnut.com/l/_87JGoQsMwdnA


 


View Text Solution

10. A solid sphere is rotating about an axis as shown in figure.

An insect follows the dotted path on the cricumference of

sphere as shown . 

Match the following 

https://dl.doubtnut.com/l/_87JGoQsMwdnA
https://dl.doubtnut.com/l/_oaVEFqf8eVcQ


 


View Text Solution

https://dl.doubtnut.com/l/_oaVEFqf8eVcQ


11. In each situation of Table-1, a uniform disc of mass m and

radius R rolls on a rough fixed horizontal surface as shown. At,

t=0 (initially) the angular velocity of disc is ω0 and velocity of

centre of mass of disc is v0 (in horizontal direction). The

relation between v0 and ω0 for each situation and also initial

sense of rotation is given in Table-1 . Then match the

statements in Table-1 with the corresponding results in Table-

https://dl.doubtnut.com/l/_GiC7Vz2GJYRT


2. 

View Text Solution

https://dl.doubtnut.com/l/_GiC7Vz2GJYRT
https://dl.doubtnut.com/l/_UhnxKAjInd0r


12. A solid sphere, a hollow sphere, a solid disc and a hollow

cylinder are allowed to roll down a sufficiently rough inclined

plane starting from rest. All have same mass and radius. 

View Text Solution

https://dl.doubtnut.com/l/_UhnxKAjInd0r


13. A uniform rod of mass m and length l is lying on a smooth

table. An impulse J acts on the rod momentarily as shown in

figure at point R. Just after that: 

https://dl.doubtnut.com/l/_UhnxKAjInd0r
https://dl.doubtnut.com/l/_3bu4pOPmwcw0


 


https://dl.doubtnut.com/l/_3bu4pOPmwcw0


View Text Solution

14. There are two point masses A and B, situated at origin and

point (5m,0m) respectively . At a certain time vA and vB are

respectively the velocities of point masses A and B . Match the

situations under Table-1 with their correct option under Table-

https://dl.doubtnut.com/l/_3bu4pOPmwcw0
https://dl.doubtnut.com/l/_gCTYNDjcfk9g


2 

View Text Solution

https://dl.doubtnut.com/l/_gCTYNDjcfk9g


15. A uniform rod AB of mass 1 kg is supported on a horizontal

smooth surface by a small roller of negligible mass and

dimension. If the cofficient of friction between end B and

vertical wall is 1/3 . The rod is released from rest in the shown

position. (Given length of rod =2m, g = 10m /s2).Match Table-1

with Table-2 and select the correct answer using the codes

given below the lists: 

 

View Text Solution

https://dl.doubtnut.com/l/_hr5d8pFRwKLk


16. A thin but very large plank of mass 2 m is placed on a

horziontal smooth surface. A solid cylinder of mass m and

radius r is given only translational velocity v0 and gently

placed on the plank as shown in the figure. The coefficient of

kinetic friciton between the plank and the cylinder is μ. 


View Text Solution

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


Integer Type Questions

17. Match the following two Tables . 

View Text Solution

1. A ring and a disc having the same mass, roll without slipping

with the same linear velocity. If the kinetic energy of the ring is

https://dl.doubtnut.com/l/_07Z7dROisWXc
https://dl.doubtnut.com/l/_MXQn0pHsJk0Q


8 j , Find the kinetic energy of disc (in J)

Watch Video Solution

2. A wheel starting from rest is uniformly acceleration with

angular acceleration of 4rad/s2 for 10 seconds . It is then

allowed to rotate uniformly for next 10 seconds and finally

brought to rest in next 10 seconds by uniform angular

retardation. Total angle rotated is (100 n) radian. Find value of

n.

Watch Video Solution

3. Radius of gyration of a body about an axis at a distance 6

cm from it COM is 10 cm . Its radius of gyration about a

parallel axis passing through its COM is (n) cm . find value of n.

https://dl.doubtnut.com/l/_MXQn0pHsJk0Q
https://dl.doubtnut.com/l/_gZ2UiXeAKKz8
https://dl.doubtnut.com/l/_FW0lEayrMVgl


Watch Video Solution

4. A uniform rod of mass 2 kg and length 1 m lies on a smooth

horizontal plane. A particle of mass 1 kg moving at a speed of

2m/s perependicular to the length of the rod strikes it at a

distance 
1
4

 m from the centre and stops . Find the angular

velocity of the rod about its centre just after the collision (in

rad/s)

Watch Video Solution

5. A uniform rod of mass m, hinged at its upper end, is

released from rest from a horizontal position. When it passes

through the vertical position, the force on the hinge is

Watch Video Solution

https://dl.doubtnut.com/l/_FW0lEayrMVgl
https://dl.doubtnut.com/l/_XxXW13QbpOta
https://dl.doubtnut.com/l/_RoqTYXrf7qpK


6. An uniform spherical shell of mass m and radius R starts

from rest with pure rolling on long inclined plane as shown in

figure. The angular momentum of shell about point of contact

after 1 s of its starting is KmR. Determine the value of

k g = 10m /s2 . 


Watch Video Solution

( )

https://dl.doubtnut.com/l/_RoqTYXrf7qpK
https://dl.doubtnut.com/l/_fsvCl2h5Jhtz


7. A small pulley of radius 20 cm and moment of inertia

0.32kg - m2 is used to hang a 2 kg mass with the help of

massless string. If the block is released, for no slipping

condition find the acceleration of the block ( in m /s2). 


https://dl.doubtnut.com/l/_diAgESODWKk3


Watch Video Solution

8. If a disc of mass m and radius r is reshaped into a ring a

radius 2r,the mass remaining the same, the radius of gyration

about centroidal axis perpendicular to plane goes up by a

factor of √x . Find the value of x.

View Text Solution

9. A disc of mass 4 kg and radius 6 metre is free to rotate in

horizontal plane about a vertical fixed axis passing through its

centre. There is a smooth groove along the diameter of the

disc and two small blocks of masses 2 kg each are placed in it

on either side of the centre of the disc as shown in figure. The

disc is given initial angular velocity ω0 =12 rad/sec and

https://dl.doubtnut.com/l/_diAgESODWKk3
https://dl.doubtnut.com/l/_cM8XJUlzPWxl
https://dl.doubtnut.com/l/_ottayS0BOr8v


released. Find the angular speed of disc (in radian/sec) when

the blocks reach the ends of the disc.

View Text Solution

10. Find the acceleration of slid right circular roller A, weighing

12kg when it is being pulley by another weight B(6kg) along

the horizontal plane as in figure ( pulley in massless ). The

weight B is attached to the end of a string wound around the

circularference of roller. Assume there is no slipping of the

https://dl.doubtnut.com/l/_ottayS0BOr8v
https://dl.doubtnut.com/l/_GZzE43jvDLwz


roller and the string is inextensible. 

Watch Video Solution

11. Two thin planks are moving on a four identical cylinders as

shown. There is no slipping at any contact points. Calculate

https://dl.doubtnut.com/l/_GZzE43jvDLwz
https://dl.doubtnut.com/l/_mhDZgPem459M


the ratio of angular speed of upper cylinder to lower cylinder 

Watch Video Solution

12. A wheel of radius R=1 m rolls on ground with uniform

velocity v=2 m/s . Calculate the relative acceleration of

topmost point of wheel with respect to bottom most point (in

m /s2).

Watch Video Solution

https://dl.doubtnut.com/l/_mhDZgPem459M
https://dl.doubtnut.com/l/_N7XieJE7m5oY


Watch Video Solution

13. A cylinder rolls down on an inclined plane of inclination

37 ∘  from rest. Coefficient of friction between plane and

cylinder is 0.5. Calculate the time ( in s) of travelling down the

incline 8 m as shown in figure . g = 10m /s2  


Watch Video Solution

( )

https://dl.doubtnut.com/l/_N7XieJE7m5oY
https://dl.doubtnut.com/l/_opgzZMlUPckb


14. A car is moving rightward with acceleration a = g√km /s2 .

Find the value of k so that , rod maintains its orientation as

shown in the figure. Neglect the friction and mass of the small

rollers at A and B. 

View Text Solution

15. A uniform thin rod has mass m and length l. One end of the

rod lies over rough horizontal surface and the other end is

connected to a light vertical string as shown in the figure.

https://dl.doubtnut.com/l/_92DQowhfqcd8
https://dl.doubtnut.com/l/_FFILS5ziP9NH


When string is cut, there is no slipping between rod and

surface.Calculate the friction force (in N) on the rod

https://dl.doubtnut.com/l/_FFILS5ziP9NH


immediately after the string is cut .(Given mg =
16

√3
N) 


View Text Solution

https://dl.doubtnut.com/l/_FFILS5ziP9NH


16. A wheel of radius R=2m performs pure rolling on a rough

horizontal surface with speed v=10 m/s . In the figure shown,

angle θ is angular position of point P on wheel reaches the

maximum height from ground. Find the value of secθ (take 

g = 10m /s2).

View Text Solution

17. A uniform rod of length l and mass m is suspended from

one end by inextensible string and other end less lies on

smooth ground. The angle made by the rod with vertical is

θ = sin - 1 1/√3 . If N1 and N2 represent the contact force

from ground on rod just before and just after cutting the

( )

https://dl.doubtnut.com/l/_FFILS5ziP9NH
https://dl.doubtnut.com/l/_eH19oHIUB75s
https://dl.doubtnut.com/l/_pFCjCfila2yk


Example

string then the ratio of N1 /N2 is 0.25 x. Find the value of x. 


Watch Video Solution

1. A ring of diameter 0.4 m and of mass 10 kg is rotating about

its geometrical axis at the rate of 35 ratation/second. Find the

https://dl.doubtnut.com/l/_pFCjCfila2yk
https://dl.doubtnut.com/l/_cc8LCdTwwdrU


moment of intertia.

A. 0.1

B. 0.2

C. 0.3

D. 0.4

Answer: D

Watch Video Solution

2. Three point masses m1, m2 and m3 are located at the

vertices of an equilateral triangle of side α. What is the

moment of inertia of the system about an axis along the

altitude of the triangle passing through m1?

Watch Video Solution

https://dl.doubtnut.com/l/_cc8LCdTwwdrU
https://dl.doubtnut.com/l/_ZVLK0rQcvYoN


3. Calculate moment of inertia w.r.t. rotational axis XX' in

following figures. 

Watch Video Solution

4. Find the moment of inertia of a uniform cylinder about an

axis through its centre of mass and perpendicular to its base.

Mass of the cylinder is M and radius is R.

Watch Video Solution

https://dl.doubtnut.com/l/_ZVLK0rQcvYoN
https://dl.doubtnut.com/l/_V2OSbvjX36Pk
https://dl.doubtnut.com/l/_lKSmGtB4O6uV


5. A wheel of mass 8 kg has moment of inertia equals to

0.5kg-m2. Determine its radius of gyration.

Watch Video Solution

6. The moment of inertia of a solid cylindrer about its axis of

ratation is 
MR2

2
. What is the value if the radius of gyration of

the cylinder about this axis ?

Watch Video Solution

7. 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.

Watch Video Solution

https://dl.doubtnut.com/l/_aJcoopR1hK1Z
https://dl.doubtnut.com/l/_oFlOyAV3LZwT
https://dl.doubtnut.com/l/_P1o4nPTPKgOS


8. The mass of the cylinder is 25 kg and radius of cylinder is 5

m. Find the moment of inertia of a solid cylinder about a

tangent to the cylinder.

Watch Video Solution

https://dl.doubtnut.com/l/_P1o4nPTPKgOS
https://dl.doubtnut.com/l/_IkLy10WIFW2O


9.  


Find the moment of inertia of a solid sphere of mass M and

radias R about an axis XX shown in figure. Also find radius of

gyration about the given axis.

Watch Video Solution

https://dl.doubtnut.com/l/_S7pduXs4K0mG


10. What is the moment of inertia of a 

(i) uniform circular ring of mass 2 kg about its 4 m diameter ? 

(ii) a thin disc about an axis coinciding with a diameter ?

Watch Video Solution

11. Calculate the moment of inertia of a rod of mass 2 kg and

length 5 m about an axis perpendicular to it and passing

through one of its ends.

Watch Video Solution

12. Two masses m1 and m2 are placed at a distance r from each

other. Find out the moment of inertia of system about an axis

passing through their centre of mass.

https://dl.doubtnut.com/l/_4Qh0578zDIYx
https://dl.doubtnut.com/l/_CSey5ZYVRVb2
https://dl.doubtnut.com/l/_GkZZfOHIjErF


Watch Video Solution

13. Two identical rods each of mass M and length L are kept

according to figure. Find the moment of inertia of rods about

an axis passing through O and perpendicular to the plane of

rods. 

Watch Video Solution

https://dl.doubtnut.com/l/_GkZZfOHIjErF
https://dl.doubtnut.com/l/_p4MFxMoXUGup


14. Consider a uniform rod of mass m and length 2l with two

particles of mass m each at its ends. Let AB be a line

perpendicular to the length of rod and passig through its

centre. Find the moment of inertial of the system about AB.

Watch Video Solution

https://dl.doubtnut.com/l/_877uUwsFnilD


15.  


Three rods each of mass m and length l are joined together to

form an equilateral triangle as shown in figure. Find the

moment of inertial of the system about an axis passig through

its centre of mass and perpendicular to the plane of the

particle.

Watch Video Solution

https://dl.doubtnut.com/l/_tbgzFOtDSG8Q


16. Two thin uniform rods A (M. L) and B (3M, 3L) are joined as

shown. Find the M. I.  about an axis passing through the

center of mass of system of rods and perpendicular to the

length. 

Watch Video Solution

17. Two thin uniform rings made of same material and of radii

R and 4R are joined as shown. The mass of smaller ring is m.

Find the M. I.  about an axis passing through the center of

mass of system of rings and perpendicular to the plane.

Watch Video Solution

https://dl.doubtnut.com/l/_k1lxkBZFsMSz
https://dl.doubtnut.com/l/_Sp58x9CVSWYj
https://dl.doubtnut.com/l/_3lJGMG69VZtG


18. Find the torque of a force 
→
F = 2î + ĵ - 3k̂ N about a point

O. The position vector of point of application of force about O

is →r = 2î + 3ĵ - k̂ m.

A. τ = - 7î + 5ĵ + k̂ Nm

B. τ = - 7î + 6ĵ + k̂ Nm

C. τ = - 7î + 8ĵ + k̂ Nm

D. τ = 7î + 5ĵ + k̂ Nm

Answer: A

Watch Video Solution

( )

( )

( )
( )
( )
( )

19. A force of -4FK̂ acts O, the origin of the coordinate system.

The torque about the point (1, - 1) is

W h Vid S l i

https://dl.doubtnut.com/l/_3lJGMG69VZtG
https://dl.doubtnut.com/l/_QDDAo7OdtAzC


Watch Video Solution

20. The body in figure shown is pivoted at O and two forces

acts on it as shown 

 


(i) Find an expression of the net torque on the body about the

pivot 

(ii) If r1 = 1.30m, r2 = 2.15m, F1 = 4.20N, F2 = 4.90N, θ1 = 75 ∘

and θ2 = 60 ∘ , what is the net torque about the pivot ?

Watch Video Solution

https://dl.doubtnut.com/l/_QDDAo7OdtAzC
https://dl.doubtnut.com/l/_pwzBJEXGsVdg


21. A small ball of mass 1.0 kg is attached to one end of a 1.0 m

long massless string and te other end of the string is hung

from a point O. When the resulting pendulum is making 30 ∘C

from the vertical, what is the magnitude of net torque about

the point of suspension? [Take g = 10m /s2]

Watch Video Solution

22. A solid flywheel of 20 kg mass and 120 mm radius revolves

at 600revmin - 1. With what force must a brake lining be

pressed against it for the flywheel to stop in 3s, if the

coefficient of friction is 0.1 ?

Watch Video Solution

https://dl.doubtnut.com/l/_SzZEAn1d5Pg6
https://dl.doubtnut.com/l/_v0zq0KpQH6n2


23. To maintain a rotor at a uniform angular speed of 100

rads - 1 an engine needs to transmit a torque of 200 Nm. What

is the power required by engine ? Assume 100 % efficiency of

engine.

Watch Video Solution

24. The power output of an antomobile engine is advertised to

be 200 at 6000 rpm. What is the corresponding torque ?

Watch Video Solution

25. A flywheel of moment of inertia 10kgm2 is rotating at 

50rad /s. It must be brought to stop in 10s. 


https://dl.doubtnut.com/l/_80JDPYwkDjD3
https://dl.doubtnut.com/l/_W8tTzGIl4e2B
https://dl.doubtnut.com/l/_sXnu3BbqZtBd


(a) How much work must be done to stop it? 

(b) What is the required average power?

Watch Video Solution

26. A car of mass 300 kg is travelling on a circular track of

radius 100 m with a constant speed of 60 m/s 

Calculate the angular momentum ?

Watch Video Solution

27. A particle of mass m is moving along the line y = b, z = 0

with constnat speed v. State whether the angular momentum

of particle about origin is increasing. Decreasing or constant.

Watch Video Solution

https://dl.doubtnut.com/l/_sXnu3BbqZtBd
https://dl.doubtnut.com/l/_GF3w8r3pDUWp
https://dl.doubtnut.com/l/_ZFbMnQl1HF4T


28. A particle of mass m is projected with a velocity μ at an

angle of θ with horizontal.The angular momentum of the

particle about the highest point of its trajectory is equal to :

Watch Video Solution

29. Find the components along the x, y, z axes of the angular

momentum 
→
L of a particle, whose position vector is →r  with

components x, y, z and momentum is →p with components 

px, py and pz. Show that if the particle moves only in the x - y

plane, the angular momentum has only a z-component.

Watch Video Solution

https://dl.doubtnut.com/l/_f6SlqX5aBkmB
https://dl.doubtnut.com/l/_bv4fC5xRHBXp


30. A 40kg flywheel in the from of a uniform circular disc of 1m

radius is making 120 rpm. Calculate the angular momentum.

Watch Video Solution

31. A torque of 10 Nm is applied on a wheel having angular

momentum of 2kgm2s - 1, calculate the angular momentum of

the wheel after 4 seconds.

Watch Video Solution

32. The diameter of a solid disc is 0.5 m and its mass is 16 kg.

What torque will increase its angular velocity from zero to 120

ratations/minute in 8 seconds.

Watch Video Solution

https://dl.doubtnut.com/l/_vi47RCgzGhVb
https://dl.doubtnut.com/l/_xdxuO4BEaSwY
https://dl.doubtnut.com/l/_xNWRAffbVlMw


33. A solid ball of radius 0.2 m and mass 1 kg is given an

instantaneous impulse of 50 N-s at point P as shown. Find the

number of rotations made by the ball about its diameter

before hitting the ground. The ball is kept on smooth surface

intially 

https://dl.doubtnut.com/l/_xNWRAffbVlMw
https://dl.doubtnut.com/l/_W7NrX4FwfCFm


Watch Video Solution

34. The maximum and minimum distances of a cornet form

Sun are 1.4 × 1012m and 7 × 1010m. If velocity nearest to Sun is

6 × 104ms - 1, what is velocity if cornet when it is farthest from

the Sun ? 

Watch Video Solution

35. A wheel of moment of inertial I and radius R is rotating

about its axis at an angular speed ω. It picks up a stationary

https://dl.doubtnut.com/l/_W7NrX4FwfCFm
https://dl.doubtnut.com/l/_AJDSoLuNaP2z
https://dl.doubtnut.com/l/_0kIwByhpAI0u


particle of mass m at its edge. Find the new angular speed of

the wheel.

Watch Video Solution

36. If the radius of the earth contracts to half of its present

value without change in its mass, what will be the new

duration of the day?

Watch Video Solution

37. A wheel is rotating at a speed of 1000 rpm and its KE is

106J. What is moment of inertia of the wheel about its axis of

rotation ?

Watch Video Solution

https://dl.doubtnut.com/l/_0kIwByhpAI0u
https://dl.doubtnut.com/l/_ALONwGmm0OEm
https://dl.doubtnut.com/l/_5Rp5TnAdMKZu


38. A flywheel of mass 0.2 kg and radius 10 cm is rotating with

5/πrev/s about an axis perpendicular to its plane passing

through its centre. Calculate angular momentum and kinetic

energy of flywheel.

Watch Video Solution

39. An energy of 484J is spent in increasing the speed of a

flywheel from 60 rpm to 360 rpm. Calculate moment of inertia

of flywheel.

Watch Video Solution

40. If the rotational kinetic energy of a body is increased by

300 %, then determine percentage increase in its angular

https://dl.doubtnut.com/l/_O5fu3009soCN
https://dl.doubtnut.com/l/_W6riequNoPIq
https://dl.doubtnut.com/l/_IdtcvO97jCSI


momentum.

Watch Video Solution

41. A thin meter scale is kept vertical by placing its one end on

floor, keeping the end in contact stationary, it is allowed to fall.

Calculate the velocity of its upper end when it hit the floor.

Watch Video Solution

42. A disc of mass 5 kg and radius 50 cm rolls on the ground at

the rate of 10ms - 1. Calculate the K.E. of the disc.

Watch Video Solution

https://dl.doubtnut.com/l/_IdtcvO97jCSI
https://dl.doubtnut.com/l/_i2SJsrSq1ULn
https://dl.doubtnut.com/l/_7kvvjqKgvtax


43. A hollow sphere of mass M and radius R lies on a rough

horizontal plane when a particle of mass m traveling with

speed v collides and sticks with it. If line of motion of the

particle is at height h above the center of sphere, find h if the

body rolls without slipping after collision (m < < M).

Watch Video Solution

44. A solid cylinder of mass m and radius r starts rolling down

an inclined plane of inclination θ. Friction is enough to

prevent slipping. Find the speed of its centre of mass when its

centre of mass has fallen a height h.

Watch Video Solution

https://dl.doubtnut.com/l/_UBEhcUglEtu6
https://dl.doubtnut.com/l/_GkUhWzt5ZFcu


45. A disc of radius R start at time t = 0 moving along the

positive X-axis with linear speed b and angular speed ω. Find

the x and y-coordinates of the bottommost point at any time

t. 

Watch Video Solution

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


46. A horizontal force F acts on the sphere at its centre as

shown. Coefficient of friction between ground and sphere is μ.

What is maximum value of F for which there is no slipping?

Watch Video Solution

47.  


A tangential force F acts at the top of a thin spherical shell of

https://dl.doubtnut.com/l/_Jb27Zz4guXpQ
https://dl.doubtnut.com/l/_cR9r33em0Bdn


mass m and radius R. Find the acceleration of the shell if it

rolls without slipping.

Watch Video Solution

48. A sphere of mass m attached to a spring on incline plane

as shown in figure is held in unstretched position of spring.

Suddenly sphere is left free what is the maximum extension of

spring if friction allows only rolling of sphere about horizontal

diametre ? 

Watch Video Solution

https://dl.doubtnut.com/l/_cR9r33em0Bdn
https://dl.doubtnut.com/l/_5hJCJiDXo0Bj


49. Calculate the kinetic energy of rolling ring of mass 0.2 kg

about an axis passing through its centre of mass and

perpendicular to it, if centre of mass is moving with a velocity

of 3 m/s.

Watch Video Solution

50. A solid sphere is rolling down an inclined plane without

slipping of height 20 m. Calculate the maximum velocity with

which it will reach the bottom of the plane g = 10m /s2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5hJCJiDXo0Bj
https://dl.doubtnut.com/l/_nOzDXsKjNngR
https://dl.doubtnut.com/l/_uZ1ivu2Hsh72


51. A solid disk is rolling without slipping on a level surface at

a constant speed of 2.00m /s. How far can it roll up a 30 ∘  ramp

before it stops? (take g = 9.8m /s2

Watch Video Solution

)

52. When a body is under pure rolling, the fraction of its total

kinetic energy which is the purely rotational is 2/5. Identify the

body.

Watch Video Solution

53. A uniform sphere of mass m and radius R rolls without

slipping down an inclined plane set at an angle θ to the

horizontal. Find 

https://dl.doubtnut.com/l/_0TX7laDt2bum
https://dl.doubtnut.com/l/_IXAjN8aEcNDJ
https://dl.doubtnut.com/l/_bN41PImZMR3E


Check point 9.1

(a) the friction coefficient at which slipping is absent, 

(b) the kinetic energy of the sphere t seconds after the

beginning of motion.

Watch Video Solution

1. A car moves on a circular road. It describes equal angles

about the centre in equal intervals of time. Which of the

following statement about the velocity of the car is true

A. Magnitude of velocity is not constant

B. Both magnitude and direction of velocity change

C. Velocity is directed towards the centre of the circle

D. Magnitude of velocity is constant but direction changes.

https://dl.doubtnut.com/l/_bN41PImZMR3E
https://dl.doubtnut.com/l/_mJm4gtOYmyDM


Answer: D

Watch Video Solution

2. A wheel rotates with a constant angular velocity of 300 rpm.

The angle through which the wheel rotates in 1 s is.

A. π rad

B. 5π rad

C. 10π rad

D. 20π rad

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mJm4gtOYmyDM
https://dl.doubtnut.com/l/_o5XRjLsm6Mud
https://dl.doubtnut.com/l/_zG1ZT4fDRdHi


3. A motor is rotating at a constant angular velocity of 500

rpm. Thw angular displacement per second is

A. 
3

50π
 rad

B. 
3π
50

 rad

C. 
25π

3
 rad

D. 
50π

3
 rad

Answer: D

Watch Video Solution

4. The angle turned by a body undergoing circular motion

depends on time as θ = θ0 + θ1t + θ2t
2. Then the angular

acceleration of the body is

https://dl.doubtnut.com/l/_zG1ZT4fDRdHi
https://dl.doubtnut.com/l/_IxbJKg2pLUSM


A. θ1

B. θ2

C. 2θ1

D. 2θ2

Answer: D

Watch Video Solution

5. A rotating wheel changes angular speed from 1800 rpm to

3000 rpm in 20 s. What is the angular acceleration assuming

to be uniform?

A. 60πrads - 2

B. 90πrads - 2

https://dl.doubtnut.com/l/_IxbJKg2pLUSM
https://dl.doubtnut.com/l/_8pXFGoDxgpVS


C. 2πrads - 2

D. 40πrads - 2

Answer: C

Watch Video Solution

6. A body rotating with uniform angular acceleration covers

100π (radian) in the first 5 s after the start. Its angular speed

at the end of 5 s (in rad/s) is

A. 40π

B. 30π

C. 20π

D. 10π

https://dl.doubtnut.com/l/_8pXFGoDxgpVS
https://dl.doubtnut.com/l/_vQvuiRuXanXQ


Answer: C

Watch Video Solution

7. The angular velocity of a wheel increases from 100 to 300 in

10 s. The number of revolutions made during that time is

A. 600

B. 1500

C. 1000

D. 2000

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vQvuiRuXanXQ
https://dl.doubtnut.com/l/_VFX5CmCypfxw
https://dl.doubtnut.com/l/_FWxqbSaI4Fqw


8. A wheel has angular acceleration of 3.0rad /s2 and an initial

angular speed of 2.00rad /s. In a tine of 2s it has rotated

through an angle (in radian) of

A. 6

B. 10

C. 12

D. 4

Answer: B

Watch Video Solution

9. A body rotates about a fixed axis with an angular

acceleration of 3rad /s2 The angle rotated by it during the time

https://dl.doubtnut.com/l/_FWxqbSaI4Fqw
https://dl.doubtnut.com/l/_MbgeqelsuedN


when its angular velocity increases frm 10 rad/s to 20 rad/s (in

radian) is

A. 50

B. 100

C. 150

D. 200

Answer: A

Watch Video Solution

10. A wheel which is initially at rest is subjected to a constant

angular acceleration about its axis. It rotates through an

angle of 15 ∘  in time t sec. Then how much it rotates in the

next 2t sec

https://dl.doubtnut.com/l/_MbgeqelsuedN
https://dl.doubtnut.com/l/_uKwASiLLA90p


A. 90 ∘

B. 120 ∘

C. 30 ∘

D. 45 ∘

Answer: B

Watch Video Solution

11. Analogue of mass in rotational motion is.

A. moment of inertia

B. angular momentum

C. gyration

D. None of these

https://dl.doubtnut.com/l/_uKwASiLLA90p
https://dl.doubtnut.com/l/_u5t6TA4q0Tje


Answer: A

Watch Video Solution

12. Moment of inertia of a body depends upon

A. axis of rotation

B. torque

C. angular momentum `

D. angular velocity

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_u5t6TA4q0Tje
https://dl.doubtnut.com/l/_lLiEl3XSSLCX


13. A particle of mass 1 kg is kept at (1m,1m,1m). The moment of

inertia of this particle about Z-axis would be

A. 1kg-m2

B. 2kg-m2

C. 3kg-m2

D. None of these

Answer: B

Watch Video Solution

14. The radius of gyration of a solid sphere of radius R about

its tangential is

https://dl.doubtnut.com/l/_uJPWCPQfeDKF
https://dl.doubtnut.com/l/_H9ABKkwm2AHU


A. 
7
5
R

B. 
2
5
R

C. 
5
7

D. R

Answer: A

Watch Video Solution

√
√
√

15. What is the moment of inertia of a solid sphere of density ρ

and radius R about its diameter ?

A. 
105
176

R5ρ

B. 
176
105

R5ρ

C. 
105
176

R2ρ

https://dl.doubtnut.com/l/_H9ABKkwm2AHU
https://dl.doubtnut.com/l/_GZ8qCTjU40Z6


D. 
176
105

R2ρ

Answer: B

Watch Video Solution

16. One circular ring and one circular disc, both are having the

same mass and radius. The ratio of their moments of inertia

about the axes passing through their centres and

perpendicular to their planes, will be

A. 1: 1

B. 2: 1

C. 1: 2

D. 4: 1

https://dl.doubtnut.com/l/_GZ8qCTjU40Z6
https://dl.doubtnut.com/l/_195A9kgjjDrW


Answer: B

Watch Video Solution

17. The moment of inertia of a solid cylinder of mass M, length

2R and radius R about an axis passing through the centre of

mass and perpendicular to the axis of the cylinder is I1 and

about an axis passing through one end of the cylinder and

perpendicular to the axis of cylinder is I2

A. l2 - l1 = MR2

B. l2 = l1

C. 
l2
l1

=
19
12

D. l1 - l2 = MR2

Answer: A

https://dl.doubtnut.com/l/_195A9kgjjDrW
https://dl.doubtnut.com/l/_EBdKxRYK6h8W


Watch Video Solution

18. If I1 is the moment of inertia of a thin rod about an axis

perpendicular to its length and passing through its centre of

mas and I2 is the moment of inertia of the ring about an axis

perpendicular to plane of ring and passing through its centre

formed by bending the rod, then

A. 
l1
l2

=
3

π2

B. 
l1
l2

=
2

π2

C. 
l1
l2

=
π2

2

D. 
l1
l2

=
π2

3

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_EBdKxRYK6h8W
https://dl.doubtnut.com/l/_SoW4WEa65dUQ


19. Moment of inertia of a rod of mass m and length l about

its one end is l. If one-fourth of its length is cur away, then

moment of inertia of the remaining rod about its one end will

be

A. 
3
4 l

B. 
9
16 l

C. 
27
64 l

D. 
l

16

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SoW4WEa65dUQ
https://dl.doubtnut.com/l/_9jszbfGVLhSc


Check point 9.2

20. Three thin rods each of length Land mass M are placed

along x, y and z-axes such that one of each rod is at origin. The

moment of inertia of this system about z-axis is

A. 
2
3
ML2

B. 
4ML2

3

C. 
5ML2

3

D. 
ML2

3

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Ia1OhNHoaueo


1. The torque of a force F = - 6î acting at a point r = 4ĵ about

origin will be

A. -24k̂

B. 24k̂

C. 24ĵ

D. 24î

Answer: B

Watch Video Solution

2. Moment of a force of magnitude 20 N acting along positive

x-direction at point (3m, 0, 0) about the point (0, 2, 0) (in N-m)

is

https://dl.doubtnut.com/l/_UtfV6F4lWtel
https://dl.doubtnut.com/l/_8QlGCzy3srmx


A. 20

B. 60

C. 40

D. 30

Answer: C

View Text Solution

3. The torque of force F = - 3î + ĵ + 5k̂ acting on a point 

r = 7î + 3ĵ + k̂ about origin will be

A. 14î - 38ĵ + 16k̂

B. 4î + 4ĵ + 6k̂

C. -14î + 38ĵ - 16k̂

https://dl.doubtnut.com/l/_8QlGCzy3srmx
https://dl.doubtnut.com/l/_W85UmRIZ6XgF


D. -21î + 3ĵ + 5k̂

Answer: A

Watch Video Solution

4. The torque of a force F = - 2î + 2ĵ + 3k̂ acting on a point 

r = î - 2k̂ + k̂ about origin will be

A. 8î + 5ĵ + 2k̂

B. -8î - 5ĵ - 2k̂

C. 8î - 5ĵ + 2k̂

D. -8î + 5ĵ - 2k̂

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_W85UmRIZ6XgF
https://dl.doubtnut.com/l/_cB32fxZsA3OY


5. A door 1.6 m wide requires a force of 1 N to be applied at the

free and to open or close it. The force that is required at a

point 0.4 m distant from the hinges for opening or closing the

door is

A. 1.2 N

B. 3.6 N

C. 2.5 N

D. 4 N

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cB32fxZsA3OY
https://dl.doubtnut.com/l/_OZ2JhL4fB51I


6. A flywheel of moment of inertia 2kg-m2 is rotated at a speed

of 30rad/s. A tangential force at the rim stops the wheel in 15

second. Average torque of the force is

A. 4 N-m

B. 2 N-m

C. 8 N-m

D. 1 N-m

Answer: A

Watch Video Solution

7. A mass of 10 kg connected at the end of a rod of negligible

mass is rotating in a circle of radius 30 cm with an angular

https://dl.doubtnut.com/l/_T4UXFcSZz5mF
https://dl.doubtnut.com/l/_u4RGPOedRp8Q


velocity of 10 rad/s. If this mass is brought to rest in 10 s by a

brake, what is the magnitude of the torque applied ?

A. 0.9 N-m

B. 1.2 N-m

C. 2.3 N-m

D. 0.5 N-m

Answer: A

Watch Video Solution

8. A disc is rotating with angular velocity ω. 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

https://dl.doubtnut.com/l/_u4RGPOedRp8Q
https://dl.doubtnut.com/l/_4L99Qu4hYkM7


A. (r × F). ω

B. (r × F) × ω

C. r × (F. ω)

D. r. (F × ω)

Answer: A

Watch Video Solution

9. Angular momentum is

A. moment of momentum

B. product of mass and angular velocity

C. product of moment of inertia and velocity

D. moment in angular motion

https://dl.doubtnut.com/l/_4L99Qu4hYkM7
https://dl.doubtnut.com/l/_0Bm7L3RjPzF8


Answer: A

Watch Video Solution

10. The unit mass having r = 8î - 4ĵ and v = 8î + 4ĵ in its

angular momentum is

A. 64 units in - k̂ direction

B. 64 units in + k̂ direction

C. 64 units in + ĵ direction

D. 64 units in + î direction

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_0Bm7L3RjPzF8
https://dl.doubtnut.com/l/_Jqn34GkGJIZa
https://dl.doubtnut.com/l/_TG5jI66GM55I


11. If the earth is a point mass of 6 × 1024kg revolving around

the sun at a distance of 1.5 × 108km and in time, 

T = 3.14 × 107s, then the angular momentum of the earth

around the sun is

A. 1.2 × 1018kg m2 /s

B. 1.8 × 1029kg m2 /s

C. 1.5 × 1037kg m2 /s

D. 2.7 × 1040kg m2 /s

Answer: D

Watch Video Solution

12. A particle with the position vector r has linear momentum

p. Which of the following statements is true is respect of its

https://dl.doubtnut.com/l/_TG5jI66GM55I
https://dl.doubtnut.com/l/_pOCDuzBY1RVC


angular momentum L about the origin ?

A. L acts along p

B. L acts along r

C. L is maximum when p and r are parallel

D. L is maximum when p is perpendicular to r

Answer: D

Watch Video Solution

13. By keeping moment of inertia of a body constant, if we

double the time period, then angular momentum of body

A. remains constant

B. becomes half

https://dl.doubtnut.com/l/_pOCDuzBY1RVC
https://dl.doubtnut.com/l/_BjR9r3ceOJHd


C. doubles

D. quadruples

Answer: B

Watch Video Solution

14. It torque is zero, then

A. angular momentum is conserved

B. linear momentum is conserved

C. energy is conserved

D. angular momentum is not conserved

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BjR9r3ceOJHd
https://dl.doubtnut.com/l/_JMgAGRm5fBM6


15. Total angular momentum of a rotating body remains

constant, if the net torque acting on the body is

A. zero

B. maximum

C. minimum

D. unit

Answer: A

Watch Video Solution

16. The angular momentum of a rotating body changes from

A0 to 4A0 in 4 min. The torque acting on the body is

https://dl.doubtnut.com/l/_JMgAGRm5fBM6
https://dl.doubtnut.com/l/_Szl6k76fmQjf
https://dl.doubtnut.com/l/_tkSGWeu37mrp


A. 
3
4
A0

B. 4A0

C. 3A0

D. 
3
2
A0

Answer: A

Watch Video Solution

17. If the radius of earth contracts 1/n of its present day value,

the length of the day will be approximately

A. 
24
n
h

B. 
24

n2 h

C. 24nh

https://dl.doubtnut.com/l/_tkSGWeu37mrp
https://dl.doubtnut.com/l/_rOHZXyHwK9HG


D. 24n2h

Answer: B

Watch Video Solution

18. A thin circular ring of mass M and radius R is rotating

about its axis with constant angular velocity ω. The objects

each of mass m are attached gently to the ring. The wheel now

rotates with an angular velocity.

A. 
ωM

(m + M)

B. 
ω(M - 2M)
(M + 2m)

C. 
ωM

(M + 2m)

D. 
ω(M + 2m)

M

https://dl.doubtnut.com/l/_rOHZXyHwK9HG
https://dl.doubtnut.com/l/_G5o97WCJA1zY


Answer: C

Watch Video Solution

19. A disc of mass 2 kg and radius 0.2 m is rotating with

angular velocity 30rad s - 1. What is angular velocity, if a mass of

0.25 kg is put on periphery of the disc ?

A. 24 rad s - 1

B. 36 rad s - 1

C. 15 rad s - 1

D. 26 rad s - 1

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_G5o97WCJA1zY
https://dl.doubtnut.com/l/_UiqITIHqIgoZ


Check point 9.3

20. Circular disc of mass 2 kg and radius 1 m is rotating about

an axis perpendicular to its plane and passing through its

centre of mass with a rotational kinetic energy of 8 J. The

angular momentum is (Js) is

A. 8

B. 4

C. 2

D. 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uMP7j1p0u4ST
https://dl.doubtnut.com/l/_girLq8tnADf4


1. At any instant, a rolling body may be considered to be in

pure rotation about an axis through the point of contact. This

axis is translating forward with speed

A. equal to centre of mass

B. zero

C. twice of centre of mass

D. None of these

Answer: A

Watch Video Solution

2. A wheel of radius R rolls on the ground with a uniform

velocity v. The velocity of topmost point relative to the

bottommost point is

https://dl.doubtnut.com/l/_girLq8tnADf4
https://dl.doubtnut.com/l/_MXT2YsSM9BwL


A. v

B. 2v

C. v/2

D. zero

Answer: B

View Text Solution

3. the center of a wheel rolling on a plane surface moves with

a speed v0. A particle on the rim of the wheel at the same level

as the center will be moving at speed

A. zero

B. v0

https://dl.doubtnut.com/l/_MXT2YsSM9BwL
https://dl.doubtnut.com/l/_C41lcF7ZmsaN


C. √2v0

D. 2v0

Answer: C

Watch Video Solution

4. A uniform solid spherical ball is rolling down a smooth

inclined plane from a height h. The velocity attained by the

ball when it reaches the bottom of the inclined plane is v. If

ball when it reaches the bottom of the inclined plane is v. If

the ball is now thrown vertically upwards with the same

velocity v, the maximum height to which the ball will rise is

A. 
5h
8

B. 
3h
5

https://dl.doubtnut.com/l/_C41lcF7ZmsaN
https://dl.doubtnut.com/l/_JpBDWEFLjdWL


C. 
5h
7

D. 
7h
9

Answer: C

View Text Solution

5. A small object of uniform density rolls up a curved surface

with an initial velocity v. it reaches up to a maximum height of

`(3v^2)/(4g) 

https://dl.doubtnut.com/l/_JpBDWEFLjdWL
https://dl.doubtnut.com/l/_OqmuupySfw1V


 


with respect to the initial position. The object is

A. ring

B. solid sphere

C. hollow sphere

D. disc

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OqmuupySfw1V
https://dl.doubtnut.com/l/_8APHEimJ5dn4


6. A sphere is rolling down a plane of inclination θ to the

horizontal. The acceleration of its centre down the plane is

A. gsinθ

B. less than gsinθ

C. greater than gsinθ

D. zero

Answer: B

View Text Solution

7. Two uniform solid spheres having unequal rdii are released

from rest from the same height on a rough incline. Ilf the

spheres roll without slipping

https://dl.doubtnut.com/l/_8APHEimJ5dn4
https://dl.doubtnut.com/l/_xy5IFErv0Wcz


A. the heavier sphere reaches the bottom first

B. the bigger sphere reaches the bottom first

C. the two spheres reach the bottom together

D. the information given is not sufficient to tell which

sphere will reach the bottom first

Answer: C

Watch Video Solution

8. A solid sphere of mass m rolls without slipping on an

inclined plane of inclination θ. The linear acceleration of the

sphere is

A. 
7
5
gsinθ

https://dl.doubtnut.com/l/_xy5IFErv0Wcz
https://dl.doubtnut.com/l/_oKj4nBoEvXpE


B. 
2
7
gsinθ

C. 
3
7
gsinθ

D. 
5
7
gsinθ

Answer: D

View Text Solution

9. An inclined plane makes an angle 30° with the horizontal. A

solid sphere rolling down this inclined plane from rest without

slipping has a linear acceleration equal to

A. 
g
3

B. 
2g
3

C. 
5g
7

https://dl.doubtnut.com/l/_oKj4nBoEvXpE
https://dl.doubtnut.com/l/_RciHiMBzkx87


D. 
5g
14

Answer: D

Watch Video Solution

10. A thin uniform circular ring is rolling down an inclined

plane of inclination 30 ∘  without slipping. Its linear

acceleration along the inclined plane will be

A. g

B. 
g
2

C. 
g
3

D. 
g
4

Answer: D

https://dl.doubtnut.com/l/_RciHiMBzkx87
https://dl.doubtnut.com/l/_ujtcukqhtYZv


Watch Video Solution

11. The ratio of the time taken by a solid sphere and that taken

by a disc of the same mass and radius to roll down a rough

inclined plane from rest, from the same height is

A. 15: 14

B. √15: √14

C. 14: 15

D. √14: √15

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_ujtcukqhtYZv
https://dl.doubtnut.com/l/_4ybOpiq2y1FF


12. A soldi sphere a hollow sphere and a disc, all haing same

mass and radius are placed at the top of an incline and

released. The friction coefficients between the objects and the

incline are same and not sufficient to allow pure rolling. Least

time will be taken in reaching the bottom by

A. the solid sphere

B. the hollow sphere

C. the disc

D. All will take same time

Answer: D

Watch Video Solution

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


13. A solid sphere a hollow sphere and a disc all having same

mass and radius, are placed at the top of a moth incline and

released. Least time will be taken in reaching the bottom by

A. the solid sphere

B. the hollow sphere

C. the disc

D. All will take same time

Answer: A

Watch Video Solution

14. The speed of a homogeneous solid sphere after rolling

down an inclined plane of vertical height h from rest without

https://dl.doubtnut.com/l/_2hUONNXUYM4Y
https://dl.doubtnut.com/l/_yWx5e7Q1KiW2


slipping will be.

A. 
10gh

7

B. 
6gh

5

C. 
4gh

5

D. √2gh

Answer: B

Watch Video Solution

√
√
√

15. A solid cylinder rolls down an inclined plane of height 3m

and reaches the bottom of plane with angular velocity of

2√2rad /s. The radius of cylinder must be [take g = 10m /s2]

A. 5 cm

https://dl.doubtnut.com/l/_yWx5e7Q1KiW2
https://dl.doubtnut.com/l/_7rHyTOownUXz


(A) Chapter Exercises

B. 0.5 cm

C. √10 cm

D. √5 m

Answer: D

Watch Video Solution

1. The angular momentum of a system of particles is conserved

A. when no external force acts upon the system

B. when no external torque acts upon the system

C. when no external impulse acts upon the system

https://dl.doubtnut.com/l/_7rHyTOownUXz
https://dl.doubtnut.com/l/_GmUkJ2jCrUl0


D. when axis of rotation remains same

Answer: B

Watch Video Solution

2. If a person standing on a rotating disc stretches out his

hands, the angular speed will

A. increase

B. decrease

C. remain same

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GmUkJ2jCrUl0
https://dl.doubtnut.com/l/_bQEThOtlnYYW


3. When a disc rotates with uniform angular velocity, which of

the following is not true ?

A. The sense of rotation remains same

B. The orientation of the axis of rotation remain same

C. The speed of rotation is non-zero and remains same

D. The angular acceleration is non-zero and remains same

Answer: D

Watch Video Solution

4. A ring of diameter 0.4 m and of mass 10 kg is rotating about

its axis at the rate of 1200 rpm. The angular momentum of the

https://dl.doubtnut.com/l/_bQEThOtlnYYW
https://dl.doubtnut.com/l/_AVpZUB6yU8xV
https://dl.doubtnut.com/l/_qsplJAK2bmVS


ring is

A. 60.28kgm2s2

B. 55.26kgm2s2

C. 40.28kgm2s2

D. 50.28kgm2s2

Answer: D

View Text Solution

5. A uniform disc of radius a and mass m, is rotating freely

with angular speed ω in a horizontal plane. About a smooth

fixed vertical axis through its centre. A particle, also of mass m,

is suddently attached to the rim of the disc of the disc and

rotates with it. The new angular speed is

https://dl.doubtnut.com/l/_qsplJAK2bmVS
https://dl.doubtnut.com/l/_Z4CCIi74LFUP


A. 
ω
6

B. 
ω
3

C. 
ω
2

D. 
ω
5

Answer: B

View Text Solution

6. A uniform square plate has a small piece Q of an irregular

shape removed and guled to the centre of the plate leaving a

hole behind in figure. The moment of inertia about the z-axis

https://dl.doubtnut.com/l/_Z4CCIi74LFUP
https://dl.doubtnut.com/l/_9V258TXU8ygF


is then, 

.

A. increased

B. decreased

C. the same

D. changed in unpredicted manner

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9V258TXU8ygF


7. A diver in a swimming pool bends his head before diving,

because it

A. decreases his moment of inertia

B. decreases his angular velocity

C. increases his moment of inertia

D. decreases his linear velocity

Answer: A

Watch Video Solution

8. A ody is in pure rotation. The linear speed v of a particle, the

distance r of the particle from the axis and the angular

velocity ω of the body are related as ω =
v
r

. Thus

https://dl.doubtnut.com/l/_XVLPv4s9WrbA
https://dl.doubtnut.com/l/_Xg4OtqsGpHO5


A. ω ∝
1
r

B. ω ∝ r

C. ω = 0

D. ω is independent of r.

Answer: D

Watch Video Solution

9. The rotational kinetic energy of a body is E and its moment

of inertia is I. The angular momentum is

A. EI

B. 2√(EI)

C. √(2EI)

https://dl.doubtnut.com/l/_Xg4OtqsGpHO5
https://dl.doubtnut.com/l/_l5EPAlUd7F0R


D. 
E
I

Answer: C

View Text Solution

10. A body is under the action of two equal and oppositely

directed forces and the body is rotating with constant non-

zero angular acceleration. Which of the following cannot be

the separation between the lines of action of the forces ?

A. 1 m

B. 0.4 m

C. 0.25 m

D. zero

https://dl.doubtnut.com/l/_l5EPAlUd7F0R
https://dl.doubtnut.com/l/_GIT8CnEEDicW


Answer: D

Watch Video Solution

11. A particle performing uniform circular motion gas angular

momentum L. If its angular frequency is double and its kinetic

energy halved, then the new angular momentum is :

A. 2L

B. 4L

C. 
L
2

D. 
L
4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GIT8CnEEDicW
https://dl.doubtnut.com/l/_um445bZn9jNd


12. Moment of a force of magnitude 10 N acting along positive

y-direction at point (2m, 0, 0) about the point (0, 1m, 0) in N-m

is

A. 10

B. 20

C. 10√2

D. 30

Answer: B

Watch Video Solution

13. The radius of gyration of a uniform rod of length L about

an axis passing through its centre of mass is

https://dl.doubtnut.com/l/_jzMBV2fG8FHH
https://dl.doubtnut.com/l/_tfL9yiLpMEG7


A. 
L

2√3

B. 
L2

12

C. 
L

√3

D. 
L

√2

Answer: A

View Text Solution

14. Five particles of mass 2 kg are attached to the rim of a

circular disc of radius 0.1 m & negligible mass. Moment of

inertia of the system about an axis passing through the centre

of the disc & perpendicular to its plane is

A. 1kg-m2

https://dl.doubtnut.com/l/_tfL9yiLpMEG7
https://dl.doubtnut.com/l/_Ltw6QLhr0mQr


B. 0.1kg-m2

C. 2kg-m2

D. 0.2kg-m2

Answer: B

Watch Video Solution

15. A particle is moving in a circular orbit with constant speed.

Select wrong alternate.

A. Its linear momentum is conserved

B. Its angular momentum is conserved

C. It is moving with variable velocity

D. It is moving with variable acceleration

https://dl.doubtnut.com/l/_Ltw6QLhr0mQr
https://dl.doubtnut.com/l/_8adhxjtSa77z


Answer: A

Watch Video Solution

16. If the equation for the displacement of a particle moving

on a circle path is given by, θ = 2t2 + 0.5 where, θ is in radian

and t is in second, then the angular velocity of the particle

after 2 s is

A. 8rads - 1

B. 12rads - 1

C. 24rads - 1

D. 36rads - 1

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_8adhxjtSa77z
https://dl.doubtnut.com/l/_hNoU3snSTHUN


View Text Solution

17. A wheel is a rest. Its angular velocity increases uniformly

and becomes 80rads - 1 after 5 s. The total angular

displacement is

A. 800 rad

B. 400 rad

C. 200 rad

D. 100 rad

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_hNoU3snSTHUN
https://dl.doubtnut.com/l/_GQZU4c5kxfqD


18. A rigid body rotates about a fixed axis with variable angular

velocity equal to α - β, at the time t, where α, β are constant.

The angle through which it rotates before its stops

A. 
α2

2β

B. 
α2 - β2

2α

C. 
α2 - β2

2β

D. 
(α - β)α

2

Answer: A

View Text Solution

19. A wheel is rotating at the rate of 33rev min - 1. If it comes to

stop in 20 s. Then, the angular retardation will be

https://dl.doubtnut.com/l/_R4lGJq4TSpYd
https://dl.doubtnut.com/l/_O3PF5uClgj82


A. πrads - 2

B. 11πrads - 2

C. 
π

200
rads - 2

D. 
11π
200

rads - 2

Answer: D

View Text Solution

20. A wheel is rotating at 900 rpm about its axis. When power

is cut off it comes to rest in 1 min. The angular retardation in

rads - 2 is

A. 
π
2

B. 
π
4

https://dl.doubtnut.com/l/_O3PF5uClgj82
https://dl.doubtnut.com/l/_mIFa3hKkyrjg


C. 
π
6

D. 
π
8

Answer: A

View Text Solution

21. A wheel is subjected to uniform angular acceleration about

its axis. Initially, its angular velocity is zero. In the first 2sec, it

rotates through an angle θ1, in the next 2sec, it rotates

through an angle θ2. The ratio of θ2 /θ1 is

A. 1

B. 2

C. 3

D. 5

https://dl.doubtnut.com/l/_mIFa3hKkyrjg
https://dl.doubtnut.com/l/_IRji95PofpVl


Answer: C

Watch Video Solution

22. The motor of an engine is rotating about its axis with an

angular velocity of 100 rpm. It comes to rest in 15 s after being

switched off. Assuming constant angular deceleration,

calculate the number of revolution made by it before coming

to rest.

A. 12.5

B. 40

C. 32.6

D. 15.6

Answer: A

https://dl.doubtnut.com/l/_IRji95PofpVl
https://dl.doubtnut.com/l/_S0ghqagm8hFc


Watch Video Solution

23. If 
→
F is the force acting in a particle having position vector →r

and 
→
τ  be the torque of this force about the origin, then

A. r. τ = 0 and F. τ = 0

B. r × τ = 0 and F × τ ≠ 0

C. r. τ ≠ 0 and F. τ ≠ 0

D. r × τ ≠ 0 and F × τ = 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_S0ghqagm8hFc
https://dl.doubtnut.com/l/_U4yKenwO4lM9


24. A particle of mass 5 kg is moving with a uniform speed of

3√2cm s - 1 in the XY-plane along the line y = 2√5 cm. The

magnitude of its angular momentum about the origin in

g-cm2s - 1 is

A. zero

B. 30

C. 30√2

D. 30√10

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_5ceTJYopoZNX


25. A particle of mass m is moving in yz-plane with a unifrom

velocity v with its trajectory running parallel to +ve y-axis and

intersecting z-axis at z = a Fig. The change in its angular

momentum about the origin as it bounces elastically from a

wall at y = constant is : 

A. mvaêx

B. 2mvaêx

C. ymvêx

D. 2ymvêx

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Z1uyZaqfBkab
https://dl.doubtnut.com/l/_Zxlwraoy0XsU


26. A particle of mass m = 5 units is moving with a uniform

speed v = 3√2 units in the XY-plane along the y = x + 4. The

magnitude of the angular momentum about origin is

A. zero

B. 60 unit

C. 7.5 unit

D. 40√2 unit

Answer: B

Watch Video Solution

27. A particle of mass 2mg located at the position î + k̂ m has

a velocity 2 + î - ĵ + k̂ m /s. Its angular momentum about z -

axis in kg - m2 /s is :

( )
( )

https://dl.doubtnut.com/l/_Zxlwraoy0XsU
https://dl.doubtnut.com/l/_oi8OreTwUcsX


A. +4

B. +8

C. -4

D. -8

Answer: D

Watch Video Solution

28. A particle of mass m is projected with velocity v moving at

an angle of 45 ∘  with horizontal. The magnitude of angular

momentum of projectile about point of projection when

particle is at maximum height, is

A. zero

https://dl.doubtnut.com/l/_oi8OreTwUcsX
https://dl.doubtnut.com/l/_2RDQXcgCMrSe


B. 
mvh

√2

C. mvh

D. √2mvh

Answer: B

Watch Video Solution

29. A sphere of mass M rolls without slipping on rough surface

with centre of mass has constant speed v0. If mass of the

sphere is m and its radius be R`, then the angular momentum

of the sphere about the point of contact is.

A. 
5
7
Mv0R

B. 
7
5
Mv0R

https://dl.doubtnut.com/l/_2RDQXcgCMrSe
https://dl.doubtnut.com/l/_CA4KYZ1sIRtk


C. 
3
5
Mv0R

D. 
1
2
Mv0R

Answer: B

Watch Video Solution

30. A constant torque of 1000N - m turns a wheel of moment

of inertia 200kg - m2 about an axis through its centre. Its

angular velocity after 3 seconds is.

A. 1rads - 1

B. 5rads - 1

C. 10rads - 1

D. 15rads - 1

https://dl.doubtnut.com/l/_CA4KYZ1sIRtk
https://dl.doubtnut.com/l/_qlPKbUP8viwB


Answer: D

Watch Video Solution

31. A Merry -go-round, made of a ring-like platform of radius

R and massM, is revolving with angular speed ω. A person of

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

the round, radially away from the centre of the round (as see

from the round). The speed of the round after wards is

A. 2ω

B. ω

C. 
ω
2

D. 0

Answer: A

https://dl.doubtnut.com/l/_qlPKbUP8viwB
https://dl.doubtnut.com/l/_AH46DEckd0kB


Watch Video Solution

32. A flywheel having a radius of gyration of 2m and mass 10 kg

rotates at an angular speed of 5rads - 1 about an axis

perpendicular to it through its centre. The kinetic energy of

rotation is

A. 500 J

B. 2000 J

C. 1000 J

D. 250 J

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_AH46DEckd0kB
https://dl.doubtnut.com/l/_SySJcDMa2dKl
https://dl.doubtnut.com/l/_W37Yn9rROp38


33. A flywheel is in the form of a uniform circular disc of radius

1m and mass 2kg. The work which must be done on it to

increase its frequency of rotation from 5 to 10rev /s is

approximately

A. 1.5 × 102J

B. 3.0 × 102J

C. 1.5 × 103J

D. 3.0 × 103J

Answer: C

Watch Video Solution

34. A rod is placed along the line,y = 2x with its centre at

origin. The moment of inertia of the rod is maximum about.

https://dl.doubtnut.com/l/_W37Yn9rROp38
https://dl.doubtnut.com/l/_LY5jXjVMjjs7


A. X-axis

B. Y-axis

C. Z-axis

D. Data insufficient

Answer: C

Watch Video Solution

35. The ratio of the radii of gyration of a circular disc and a

circular ring of the same radii about a tangential axis

perpendicular to plane of disc or ring is

A. 1: 2

B. √5: √6

https://dl.doubtnut.com/l/_LY5jXjVMjjs7
https://dl.doubtnut.com/l/_OJacxTVrRQnx


C. 2: 3

D. 
√3

2

Answer: D

View Text Solution

36. Let IA and IB be moments of inertia of a body about two

axes A and B respectively. The axis A passes through the centre

of massof the body but B does not. Choose the correct option.

A. IA < IB

B. IA < IB, whether the axes are parallel or not parallel

C. if the axes are parallel IA < IB

D. If the axes are not parallel IA ≥ IB

https://dl.doubtnut.com/l/_OJacxTVrRQnx
https://dl.doubtnut.com/l/_EomTIQo2LP5n


Answer: C

View Text Solution

37. The ratio of the radii of gyration of a hollow sphere and a

solid sphere of the same radii about a

A. 
7
3

B. 
5

√21

C. 
21
5

D. 
25
9

Answer: B

View Text Solution

√

√

https://dl.doubtnut.com/l/_EomTIQo2LP5n
https://dl.doubtnut.com/l/_DkSCpYHMOMia
https://dl.doubtnut.com/l/_g9uo81mHabzv


38. A square lamina is as shown in figure. The moment of

inertia of the frame about the three axes as shown in figure

I1, I2 and I3 respectively. Select the correct alternative. 


A. I2 = I2 > I1

B. I1 > I2 > I3

C. I2 = I3 < I1

D. I1 < I2 < I3

https://dl.doubtnut.com/l/_g9uo81mHabzv


Answer: C

Watch Video Solution

39. The ratio of the radii of gyration of a circular disc about a

tangential axis in the plane of the disc and a circular ring of

the same radius about a tengential axis in the plane of the

ring is

A. √3: √4

B. √5: √6

C. √6: √5

D. √4: √3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_g9uo81mHabzv
https://dl.doubtnut.com/l/_yhhOptAUu0Cx


Watch Video Solution

40. A thin uniform circular disc of mass M and radius R is

rotating in a horizontal plane about an axis passing through

its centre and perpendicular to its plane with an angular

velocity ω . Another disc of same dimensions but of mass 
1
4

 M

is placed gently on the first disc co-axially. The angular velocity

of the system is

A. 
2
3
ω

B. 
4
5
ω

C. 
3
4
ω

D. 
1
3
ω

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yhhOptAUu0Cx
https://dl.doubtnut.com/l/_pks3uNDqjv8k


41. A ring is kept on a rough inclined surface. But the

coefficient of friction is less than the minimum value required

for pure rolling. At any instant of time let KT and KR be the

translational and rotational kinetic energies of the ring, then

A. KR = KT

B. KR > KT

C. KT > KR

D. KR = 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pks3uNDqjv8k
https://dl.doubtnut.com/l/_fo7x31Q4JQ6f


42. A wheel of bicycle is rolling without slipping on a level

road. The velocity of the centre of mass is vCM, then true

statement is 

A. the velocity of point A is 2vCM and velocity of point B is

zero

B. the velocity of point A is zero and velocity of point BN is

2vCM

C. the velocity of point A is 2vCM and velocity of point B is 

-vCM

D. the velocities of both A and B are vCM

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6iOLVIu0DkTw


43. A disc is rolling without slipping on a horizontal surface

with C, as its centre and Q and P the two points equidistant

from C. Let vP, vQ and vC be the magnitudes of velocities of

point P,Q and C respectively, then 

A. vQ > vC > vP

B. vQ < vC < vP

C. vQ = vP, vC =
1
2vP

https://dl.doubtnut.com/l/_6iOLVIu0DkTw
https://dl.doubtnut.com/l/_LjBPuuUjdVD7


D. vQ < vC > vP

Answer: A

Watch Video Solution

44. A rigid body rotates with an angular momentum L. If its

rotational kinetic energy is made 4 times, its angular

momentum will become

A. 4L

B. 16L

C. √2L

D. 2L

Answer: D

https://dl.doubtnut.com/l/_LjBPuuUjdVD7
https://dl.doubtnut.com/l/_ahkxLyvKZjcR


Watch Video Solution

45. A rigid and a disc of different masses are rotating with the

same kinetic energy. If we apply a retarding torque τ on the

ring, it stops after making n revolution. After how many

revolutions will the disc stop, if the retarding torque on it is

also τ ?

A. 
n
2

B. n

C. 2n

D. Data insufficient

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ahkxLyvKZjcR
https://dl.doubtnut.com/l/_7Cvv2ov6BpiL


46. Work done by friction in case of pure rolling

A. is always zero

B. is always positive

C. is always negative

D. may be positive,negative or zero

Answer: A

Watch Video Solution

47. Forces are applied on a wheel of radius 20 cm as shown in

the figure. The torque produced by the forces 4 N at A, 8N at

https://dl.doubtnut.com/l/_7Cvv2ov6BpiL
https://dl.doubtnut.com/l/_VdL22Twl8R8I
https://dl.doubtnut.com/l/_XKW6O4eXAmXe


B, 6 N at C and 9N at D at angles indicated is 

A. 5.4 N-m anti-clockwise

B. 1.80 N-m clockwise

C. 2.0 N-m clockwise

D. 3.6 N-m clockwise

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XKW6O4eXAmXe


Watch Video Solution

48. O is the centre of an equilateral triangle ABC. F1, F2 and 

F3 are the three forces acting along the sides AB, BC and AC

respectively. What should be the value of F3 so that the total

torque about O is zero? 


A. 
F1 + F2

2

B. F1 - F2

( )

( )

https://dl.doubtnut.com/l/_XKW6O4eXAmXe
https://dl.doubtnut.com/l/_4JbjNoV5NfE0


C. F1 + F2

D. 2 F1 + F2

Answer: C

Watch Video Solution

( )
( )

49. The figure shows the angular velocity versus time graph of

a flywheel. The angle, in radians through which the flywheel

turns during 25 s is 

https://dl.doubtnut.com/l/_4JbjNoV5NfE0
https://dl.doubtnut.com/l/_s6X1RExAgo28


A. 120

B. 480

C. 600

D. 750

Answer: C

Watch Video Solution

50. A table fan, rotating at a speed of 2400 rpm, is switched off

and the resulting variation of the rpm with time is shown in

the figure. The total number of revolutions of the fan before it

comes to rest is 

A. 420

https://dl.doubtnut.com/l/_s6X1RExAgo28
https://dl.doubtnut.com/l/_1d5NxiPfQEzw


B. 190

C. 280

D. 380

Answer: C

View Text Solution

51. A sphere can roll on a surface inclined at an angle θ, if the

friction coefficient μ > (2/7)gsinθ. Now suppose the friction

coefficient is (1 /7)gsinθ and the sphere is released from rest

on the incline, then

A. it will stay at rest

B. it will make pure translational motion

C. it will translate and rotate about the centre

https://dl.doubtnut.com/l/_1d5NxiPfQEzw
https://dl.doubtnut.com/l/_V840BNTjNdc0


D. the angular momentum of he sphere about its centre

will remains constant

Answer: C

View Text Solution

52. If a disc of mass m and radius r is reshaped into a ring of

radius2r, the mass remining the same, the radius of gyration

about centrodal axis perpendicular to plane goes up by a

factor of

A. √2

B. 2

C. 2√2

D. 4

https://dl.doubtnut.com/l/_V840BNTjNdc0
https://dl.doubtnut.com/l/_Tpm9KjK83fDE


Answer: C

View Text Solution

53. A disc of mass m and radius R is rolling on horizontal

ground with linear velocity v. What is the angular momentum

of the disc about an axis passing through bottommost point

and perpendicular to the plane of motion ?

A. 
3
2
mvR

B. mvR

C. 
1
2
mvR

D. 
4
3
mvR

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_Tpm9KjK83fDE
https://dl.doubtnut.com/l/_GPcrXzdm62mP


View Text Solution

54. Two discs have same mass and thickness. Their materials

are of densities d1 and d2. The ratio of their moments of

inertia about an axis passing through the centre and

perpendicular to the plane is

A. d1 : d2

B. d2 : d1

C. 
d1

d2

2

D. 
d2

d1

2

Answer: B

View Text Solution

( )
( )

https://dl.doubtnut.com/l/_GPcrXzdm62mP
https://dl.doubtnut.com/l/_zYx2QdsMbc3p


55. 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 rotational energy will be

A. 
K2

K2 + R2

B. 
R2

K2 + R2

C. 
K2 + R2

R2

D. 
K2

R2

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_mPH51KCkjc1U


56. The speed of a homogenous solid sphere after rolling

down an inclined plane of vertical height h, from rest without

sliding is

A. √gh

B. 
g
5

gh

C. 
4
3

gh

D. 
10
7

gh

Answer: D

View Text Solution

√( )
√( )
√( )

https://dl.doubtnut.com/l/_m2UqgCFN5z6k


57. Consider three solid spheres, sphere (i) has radius r and

mass m, sphere (ii) has radius r and mass 3 m, sphere (iii) has

radius 3r and mass m, All can be placed at the same point on

the same inclined plane, where they will roll without slipping

to the bottom, If allowed to roll down the incline, then at the

bottom of the incline

A. sphere (i) will have the largest speed

B. sphere (ii) will havethe largest speed

C. sphere (iii) will have the largest kinetic energy

D. all the sphere will have equal speeds.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_hj5IsdYorufC
https://dl.doubtnut.com/l/_4Cgan8gp8ASu


58. Four point masses each of value m, are placed at the

corners of a square ABCD of side l, The moment of inertia of

the system about an axis passing throught A and parallel to

BD is 

A. √3ml2

B. 3ml2

C. ml2

D. 2ml2

https://dl.doubtnut.com/l/_4Cgan8gp8ASu


Answer: B

View Text Solution

59. The density of a non-uniform rod of length 1m is given by

ρ(x) = a 1 + bx2  where, a and b are constant and 0 ≤ x ≤ 1.

The centre of mass of the rod will be at

A. 
3(2 + b)
4(3b + b)

B. 
4(2 + b)
3(3 + b)

C. 
3(3 + b)
4(2 + b)

D. 
4(3 + b)
3(2b + b)

Answer: A

View Text Solution

( )

https://dl.doubtnut.com/l/_4Cgan8gp8ASu
https://dl.doubtnut.com/l/_shwq3ZCFlsJ2


60. ABC is a right angled triangular plate of uniform thickness.

The sides are such that AB > BC as shown in figure. 

I1, I2 and I3 are moments of inertia about AB,BC and AC

respectively. Then, which of the following relation is correct ? 

A. I1 = I2 = I3

B. I2 > I1 > I3

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


C. I3 < I2 < I1

D. I2 > I1 > I2

Answer: B

View Text Solution

61. The moment of inertia of a cube of mass m and side a

about one of its edges is equal to

A. 
2
3
ma2

B. 
4
3
ma2

C. 3ma2

D. 
8
3
ma2

Answer: B

https://dl.doubtnut.com/l/_gqlJaMXBFkYZ
https://dl.doubtnut.com/l/_y8LbUFia4SRE


View Text Solution

62. Two uniform, thin identical rods each of mass M and length

l are joined together to form a cross. What will be the

moment of inertia of the cross about an axis passing through

the point at which the two rods are joined and perpendicular

to the plane of the cross ?

A. 
Ml2

12

B. 
Ml2

6

C. 
Ml2

4

D. 
ML2

3

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_y8LbUFia4SRE
https://dl.doubtnut.com/l/_srTo1KMD9mIZ


63. Figure represents the moment of inertia of the solid

sphere about an axis parallel to the diameter of the solid

sphere and at a distance x from t. Which one of the following

represents the variations of I with x ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_srTo1KMD9mIZ
https://dl.doubtnut.com/l/_YQVOQNhqoWBy


Answer: D

Watch Video Solution

64. When a body is projected at an angle with the horizontal

in the uniform gravitational field of the earth, the angular

momentum of the body about the point of projection, as it

proceeds along its path

A. remains constant

B. increases

C. decreases

D. initially decreases and after its highest point increases

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YQVOQNhqoWBy
https://dl.doubtnut.com/l/_vBQwSSPY1MSu


Watch Video Solution

65. A disc of radius R rolls on a rough horizontal surface. The

distance covered by the point A in one revolution is 

A. 2πR

B. 2R

C. 8R

D. πR

https://dl.doubtnut.com/l/_vBQwSSPY1MSu
https://dl.doubtnut.com/l/_KuuyrY9OVX9O


Answer: C

View Text Solution

66. A uniform rod of mass 2 kg and length 1 m lies on a

smooth horizontal plane. A particle of mass 1 kg moving at a

speed of 2ms - 1 perpendicular to the length of the rod strikes

it at a distance 
1
4

m from the centre and stops. What is the

angular velocity of the rod about its centre just after the

collision ?

A. 3rads - 1

B. 4rads - 1

C. 1rads - 1

D. 2rads - 1

https://dl.doubtnut.com/l/_KuuyrY9OVX9O
https://dl.doubtnut.com/l/_N6Sis24Tx2aq


Answer: A

Watch Video Solution

67. A particle P is moving in a circle of radius a with a uniform

speed u, C is the centre of the circle and AB is a diameter. The

angular velocities of P about A and C are in the ratio

A. 1: 1

B. 1: 2

C. 2: 1

D. 4: 1

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_N6Sis24Tx2aq
https://dl.doubtnut.com/l/_R32dyL5CYgGf


68. For the uniform T shaped structure, with mass 3M,

moment of inertia about an axis normal to the plane and

passing through O would be 

A. 
2
3Ml2

https://dl.doubtnut.com/l/_cspwF341Cqk8


B. Ml2

C. 
Ml2

3

D. None of these

Answer: B

View Text Solution

69. A wheel comprises a ring of radius R and mass M and three

spokes of mass m each. The moment of inertia of the wheel

https://dl.doubtnut.com/l/_cspwF341Cqk8
https://dl.doubtnut.com/l/_ORo0RFVIq59f


about its axis is 

A. M +
m
4

R2

B. (M + m)R2

C. (M + 3m)R2

D. 
M + m

2
R2

( )

( )

https://dl.doubtnut.com/l/_ORo0RFVIq59f


Answer: B

View Text Solution

70. A square is made by joining four rods each of mass M and

length L. Its moment of inertia about an axis PQ, in its plane

https://dl.doubtnut.com/l/_ORo0RFVIq59f
https://dl.doubtnut.com/l/_FWKQOtHQU4dE


and passing through one of its corner is 

A. 6ML2

B. 
4
3
ML2

C. 
8
3
ML2

D. 
10
3
ML2

https://dl.doubtnut.com/l/_FWKQOtHQU4dE


Answer: C

Watch Video Solution

71. A solid homogeneous sphere is moving on a rough

horizontal surface, partly rolling and partly sliding. During the

king of motion of the sphere.

A. total kinetic energy is conserved

B. angular momentum of the sphere about the point of

contact with the plane is conserved

C. only the rotational kinetic energy about centre of mass

is conserved

D. angular momentum about centre of mass is conserved

https://dl.doubtnut.com/l/_FWKQOtHQU4dE
https://dl.doubtnut.com/l/_pZqawJZMq7n1


Answer: B

Watch Video Solution

72. A sphere cannot roll on

A. a smooth inclined surface

B. a smooth horizontal surface

C. a rough inclined surface

D. a rough horizontal surface

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_pZqawJZMq7n1
https://dl.doubtnut.com/l/_ZG53wg7zs1mj


73. A thin bar of mass m and length l is free to rotate about a

fixed horizontal axis through a point at its end. The bar is

brought to a horizontal position. θ = 90 ∘  and then

released. The angular velocity when it reaches the lowest

point is

A. directly proportional to its length and inversely

proportional to its mass

B. independent of mass and inversely proportional to the

square root of its length

C. dependent only upon the acceleration due to gravity

and the mass of the bar

D. directly proportional to its length and inversely

proportional to its length and inversely proportional to

( )

https://dl.doubtnut.com/l/_rKL8UlLdfLcc


the acceleration due to gravity.

Answer: B

View Text Solution

74. A disc is free to rotate about a smooth horizontal axis

passing through its centre of mass. A particle is fixed at the

top of the disc. A slight push is given to the disc and it starts

https://dl.doubtnut.com/l/_rKL8UlLdfLcc
https://dl.doubtnut.com/l/_wqA2ldogCrED


rotating. During the process. 

A. only mechanical energy is conserved

B. only angular momentum (about the axis of rotation) is

conserved

C. both mechanical energy and angular momentum are

conserved

https://dl.doubtnut.com/l/_wqA2ldogCrED


D. Neither the mechanical energy nor the angular

momentum are conserved.

Answer: A

View Text Solution

75. A rod of length L whose lower end is fixed along the

horizontal plane starts to topple from the vertical position.

The velocity of the upper end of the rod when it hits the

ground is

A. √3gL

B. √2gL

C. √gL

D. √5gL

https://dl.doubtnut.com/l/_wqA2ldogCrED
https://dl.doubtnut.com/l/_KtNgX2BRXKcG


Answer: A

View Text Solution

76. A solid sphere and a solid cylinder of same mass are rolled

down on two inclined planes of heights h1 and h2 respectively.

If at the bottom of the plane the two objects have same

velocities, then the ratio of h1 : h2 is

A. 2: 3

B. 7: 5

C. 14: 15

D. 15: 14

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_KtNgX2BRXKcG
https://dl.doubtnut.com/l/_8Xi98rpKCQOe


View Text Solution

77. A solid sphere of mass 2 kg rolls up a 30 ∘  incline with an

initial speed of 10ms - 1. The maximum height reached by the

sphere is g = 10ms - 2

A. 3.5 m

B. 7 m

C. 10.5 m

D. 14 m

Answer: B

View Text Solution

( )

https://dl.doubtnut.com/l/_8Xi98rpKCQOe
https://dl.doubtnut.com/l/_qdpNjjaP7Bbp


78. The figure shows a uniform rod lying along the X-axis. The

locus of all the points lying on the XY-plane, about which the

moment of inertia of the rod is same as that about O is 

A. an ellipse

B. a circle

C. a parabola

D. a straight line

https://dl.doubtnut.com/l/_hKdNZ6mO1TM3


Answer: B

View Text Solution

79. A cord is wound around the circumference of wheel of

radius r. The axis of the wheel is horizontal and MI is I. A

weight mg is attached to the end of the cord and falls from

rest. After falling through a distance h, the angular velocity of

the wheel will be

A. 
2gh

I + mr2

B. 
2mgh

I + mr2

1 / 2

C. 
2mgh

I + 2mr2

1 / 2

D. √2gh

√
( )
( )

https://dl.doubtnut.com/l/_hKdNZ6mO1TM3
https://dl.doubtnut.com/l/_kl4HbdVGPZzi


Answer: B

View Text Solution

80. A solid sphere rolls without slipping and presses a spring

of spring constant k as shown in figure. Then, the compression

in the spring will be 

A. v
2M
3k

B. v
2M
5k

√
√

https://dl.doubtnut.com/l/_kl4HbdVGPZzi
https://dl.doubtnut.com/l/_fZUhEvltRkbL


C. v
5k
7M

D. v
7M
5k

Answer: D

Watch Video Solution

√
√

81. Two uniform rods of equal length but different masses are

rigidly joined to form an L-shaped body, which is then pivoted

as shown in figure. If in equilibrium the body is in the shown

https://dl.doubtnut.com/l/_fZUhEvltRkbL
https://dl.doubtnut.com/l/_sDn2Y83iPpnk


configuration, ratio M /m will be 


A. 2

B. 3

C. √2

D. √3

https://dl.doubtnut.com/l/_sDn2Y83iPpnk


Answer: D

View Text Solution

82. A portion of a ring of radius R has been removed as shown

in figure. Mass of the remaining portion is m. Centre of the

ring is at origin O. Let IA and IO be the moment of inertia

passing through points A and O are perpendicular to the

https://dl.doubtnut.com/l/_sDn2Y83iPpnk
https://dl.doubtnut.com/l/_D21ivvoKQUdD


plane of the ring. Then, 

A. IO = mR2

B. IO = IA

C. IO > IA

D. IA > IO

Answer: D

https://dl.doubtnut.com/l/_D21ivvoKQUdD


Watch Video Solution

83. The moment of inertia of a semicircular ring of mass M and

radius R about an axis which is passing through its centre and

at an angle θ with the line joining its ends as shown in figure

is 

A. 
MR2

4
if θ = 0 ∘

B. 
MR2

2 if θ = 0 ∘

C. 
MR2

2
if θ =  any angle

D. 
MR2

2
if θ = 90 ∘

https://dl.doubtnut.com/l/_D21ivvoKQUdD
https://dl.doubtnut.com/l/_nVubXp3JAPhB


(B) Chapter Exercises

Answer: C

View Text Solution

1. Assertion : Moment of inertia about an axis passing

throught centre of mass is always minimum 

Reason : Theorem of parallel axis can be applied for 2-D as well

as 3-D bodies.

A. If both Assertion and Reason are correct 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/_nVubXp3JAPhB
https://dl.doubtnut.com/l/_ZS4JwJzl11Pe


C. If Assertion is true but Reason is fasle

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

2. Assertion : A body is moving along a circle with a constant

speed. Its angular momentum about the centre of the circle

remains constant 

Reason : In this situation, a constant non-zero torque acts on

the body.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion

https://dl.doubtnut.com/l/_ZS4JwJzl11Pe
https://dl.doubtnut.com/l/_tV36tzMtOTrE


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 fasle

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

3. Assertion : The angular velocity of a rigid body in motion is

defined for the whole body 

Reason : All points on a rigid body performing pure rotational

motion are having same angular velocity.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion

https://dl.doubtnut.com/l/_tV36tzMtOTrE
https://dl.doubtnut.com/l/_KmZMYZ2z4I3N


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 fasle

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

4. Assertion : If a particle is rotating in a circle, then angular

momentum about centre is mvR 

Reason : In circular motion, angular momentum about centre

is always constant.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion

https://dl.doubtnut.com/l/_KmZMYZ2z4I3N
https://dl.doubtnut.com/l/_UC6mWCszf1eY


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 fasle

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

5. Assertion : If we draw a circle around the centre of mass of a

rigid body, then moment of inertia about all parallel axes

passing through any point on this circle has a constant value. 

Reason : Dimensions of radius gyration are M0LT0[ ]

https://dl.doubtnut.com/l/_UC6mWCszf1eY
https://dl.doubtnut.com/l/_MIb2ibDsW3a9


A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

6. Assertion : The condition of equilibrium for a rigid body is 

Translational equilibrium ΣF = 0 and 


Rotational equilibrium Στ = 0 


https://dl.doubtnut.com/l/_MIb2ibDsW3a9
https://dl.doubtnut.com/l/_do8Jp3HsNTrw


Reason : A rigid body musy be in equilibrium under the action

of two equal and opposite forces.

A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

7. Assertion : Two axes AB and CD are as shown in figure. Given

figure is of a semi-circular ring. As the axis moves from AB

https://dl.doubtnut.com/l/_do8Jp3HsNTrw
https://dl.doubtnut.com/l/_R4pJyzs1080V


towards CD, moment of inertia first decreases, then increases. 

 


Reason : Centre of mass lies somewhere between AB and CD.

A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: A

https://dl.doubtnut.com/l/_R4pJyzs1080V


Watch Video Solution

8. Assertion : If a particle moves with a constant velocity, then

angular momentum of this particle about any point remains

constant. 

Reason : Angular momentum has the units of Plank's constant.

A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: B

https://dl.doubtnut.com/l/_R4pJyzs1080V
https://dl.doubtnut.com/l/_Di3imwqrnk83


Watch Video Solution

9. Assertion : Two identical solid spheres are rotated frm rest

to same angular velocity ω about two different axes as shown

in figure. More work will have to be done to rotate the sphere

in case-2 

https://dl.doubtnut.com/l/_Di3imwqrnk83
https://dl.doubtnut.com/l/_mE5i5FpRoiXL


Reason : Moment of inertia is case-2 is more. 

A. If both Assertion and Reason are correct 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/_mE5i5FpRoiXL


C. If Assertion is true but Reason is fasle

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

10. Assertion : A ring and a disc of same mass and radius begin

to roll without slipping from the top of an inclined surface at

t = 0. The ring reaches the bottom of incline in time t1 while

the disc reaches the bottom in time t2, then t1 < t2 


Reason : Disc will roll down the plane with more acceleration

because of its lesser value of moment of inertia.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion

https://dl.doubtnut.com/l/_mE5i5FpRoiXL
https://dl.doubtnut.com/l/_zku1HBuacpkD


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 fasle

D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

11. Assertion : A sphere is placed in pure rolling condition over

a rough inclined surface.Then, force of friction will act in

downward direction 

https://dl.doubtnut.com/l/_zku1HBuacpkD
https://dl.doubtnut.com/l/_ne2NPV5Q6RiS


 


Reason : Angular acceleration (actually retardation) due to

friction is anti-clockwise.

A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

https://dl.doubtnut.com/l/_ne2NPV5Q6RiS


Answer: D

Watch Video Solution

12. Assertion : In rotational plus translational motion of a rigid

body, different particles of the rigid body may have different

velocities but they will have same accelerations 

Reason : Translational motion of a particle is equivalent to the

translation motion of a rigid body.

A. If both Assertion and Reason are correct 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 fasle

https://dl.doubtnut.com/l/_ne2NPV5Q6RiS
https://dl.doubtnut.com/l/_LtqTdscz5uH7


D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

13. Assertion : Angular momentum of sun and planet system

about any point remains constant 

Reason : Two equal and opposite forces will acts on them. Net

torque of these two set of forces about any point is zero.

A. If both Assertion and Reason are correct 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 fasle

https://dl.doubtnut.com/l/_LtqTdscz5uH7
https://dl.doubtnut.com/l/_6Ob4XSSOgvrm


D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

14. Assertion : Moment of inertia about an axis passing

throught centre of mass is always minimum 

Reason : Theorem of parallel axis can be applied for 2-D as well

as 3-D bodies.

A. If both Assertion and Reason are correct 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 fasle

https://dl.doubtnut.com/l/_6Ob4XSSOgvrm
https://dl.doubtnut.com/l/_6e4Hx8PVCK1J


D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

15. Assertion : A solid sphere cannot roll without slipping on

smooth horizontal surface 

Reason : If the sphere is left free on smooth inclined surface. It

cannot roll without slipping.

A. If both Assertion and Reason are correct 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 fasle

https://dl.doubtnut.com/l/_6e4Hx8PVCK1J
https://dl.doubtnut.com/l/_hqhcAsYLFXsP


D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

16. Assertion : Speed of any point on rigid body executing

rolling motion can be calculated by expression v = rω, where r

is distance of point from intantaneous centre of rotation 

Reason : Rolling motion of rigid body can be considered as a

pure rotation about instantaneous centre of rotation.

A. If both Assertion and Reason are correct 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/_hqhcAsYLFXsP
https://dl.doubtnut.com/l/_DxICybJLAJ2d


C. If Assertion is true but Reason is fasle

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

17. Assertion : A solid sphere and a ring of same mass and

radius are released simultaneously from the top of an inclined

surface. The two objects roll down the plane without slipping.

They reach the bottom of the incline with equal linear speeds 

Reason : Decrease in potential enery for both is the same.

A. If both Assertion and Reason are correct and Reason is

the correct explanation of Assertion

https://dl.doubtnut.com/l/_DxICybJLAJ2d
https://dl.doubtnut.com/l/_7TCQ7ukLrfJu


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 fasle

D. If Assertion is false but Reason is true

Answer: D

Watch Video Solution

18. Assertion : A uniform disc of radius R is performing impure

rolling motion on a rough horizontal plane as shown in figur.

After some time the disc comes to rest. It is possible only

when v0 =
ω0R

2
 


https://dl.doubtnut.com/l/_7TCQ7ukLrfJu
https://dl.doubtnut.com/l/_ekfaPpJsJxNJ


 


Reason : For a body performing pure rolling motion, the

angular momentum uis conserved about any point in space.

A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: C

Watch Video Solution

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


Watch Video Solution

19. Assertion : Two identical spherical balls are released from

two inclined plane. First is sufficiently rough and second is

smooth. Both the balls will have same kinetic energy on

reaching the bottom 

 


Reason : Linear velocity of second ball will be more.

A. If both Assertion and Reason are correct 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/_ekfaPpJsJxNJ
https://dl.doubtnut.com/l/_PhT6UWmZroHG


C. If Assertion is true but Reason is fasle

D. If Assertion is false but Reason is true

Answer: B

Watch Video Solution

20. Assertion : A solid and a hollow sphere both of equal

masses and radii are put on a rough surface after rotating

with some angular velocity say ω0. Coefficient of friction for

both the spheres and ground is same. Solid sphere will start

pure rolling first 

Reason : Radius of gyration of hollow sphere about an axis

passing through its centre of mass is more.

https://dl.doubtnut.com/l/_PhT6UWmZroHG
https://dl.doubtnut.com/l/_sTTZHOGWqO2g


A. If both Assertion and Reason are correct 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 fasle

D. If Assertion is false but Reason is true

Answer: A

Watch Video Solution

21. If radius if earth is reduced to half without changing its

mass, then match the following columns 

https://dl.doubtnut.com/l/_sTTZHOGWqO2g
https://dl.doubtnut.com/l/_cgSR2ZNtSCqC


Column-I Column-II
(A) Angular momentum of earth (p) Will become two times
(B) Time period of rotation of earth (q) Will become four times
(C) Rotational kinetic energy of earth (r) Will remain constant
(D) (s) None

Watch Video Solution

22. A disc rolls on ground without slipping. Velocity of centre

of mass is v. There is a point P on circumference of disc at

angle θ. Suppose, vP is the speed of this point. Then, match

the following columns 

https://dl.doubtnut.com/l/_cgSR2ZNtSCqC
https://dl.doubtnut.com/l/_dI0seZBFOeZm


 


Column-I Column-II

(A) Ifθ = 60 ∘ (p) vP = √2v

(B) Ifθ = 90 ∘ (q) vP = v

(C) Ifθ = 120 ∘ (r) vP = 2v

D) Ifθ = 180 ∘ (s) vP = √3v

View Text Solution

23. A solid sphere is rotating about an axis shown in figure. An

insect follows the dotted path on the circumference of sphere

as shown in the figure. 

https://dl.doubtnut.com/l/_dI0seZBFOeZm
https://dl.doubtnut.com/l/_VJkZtDM5Nlme


 


Column-I Column-II
(A) Moment of inertia (p) Will remain constant
(B) Angular velocity (q) Will first increase, then decrease
(C) Angular momentum (r) Will first decrease then increase
(D) Rotational kinetic energy (s) Will continuously decrease

(t) Will continuously increase

Watch Video Solution

https://dl.doubtnut.com/l/_VJkZtDM5Nlme


24. Four rods of equal length l and mass m each forms a

square as shown in figure 

Moment of inertia about three axes 1,2 and 3 are say

I1, I2 and I3. Then, match the following columns 


 


Column-I Column-II

(A) I1 (p)
4

3ml
2

(B) I2 (q)
2

3ml
2

(C) I3 (r)
1

2ml
2

(s) None

Watch Video Solution

https://dl.doubtnut.com/l/_fvq0pJZZ6xjF


25. A semicircular ring has mass m and radius R as shown in

figure. Let I1, I2, I3 and I4 be the moments of inertia of the

four axes as shown. Axis 1 passes through centre and is

perpendicular to plane of ring. Then, match the following

columns. 

 


Column-I Column-II

(A) I1 (p)
mR2

2

(B) I2 (q) (3 /2)mR2

(C) I3 (r) mR2

(D) I4 (s) Data is insufficient

Watch Video Solution

https://dl.doubtnut.com/l/_ozr8hsJg3vbA


(C) Chapter Exercises

Watch Video Solution

1. A wheel of radius 10 cm can rotate freely about its centre as

shown in figure. A string is wrapped over its rim and is pulled

by a force of 5.0 N. It is found that the torque produces an

angular acceleration 2.0 ra
d

s2  in the wheel. Calculate the

moment of inertia of the wheel. 

https://dl.doubtnut.com/l/_ozr8hsJg3vbA
https://dl.doubtnut.com/l/_5lTb46h7i32x


A. 0.25kg-m2

B. 0.45kg-m2

C. 0.15kg-m2

D. 0.16kg-m2

Answer: A

Watch Video Solution

2. From a disc of radius R and massM, a circular hole of

diameter R, whose rim passes through the centre is cut. What

is the moment of inertia of remaining part of the disc about a

perependicular axis, passing through the centre ?

A. 13MR2 /32

B. 11MR2 /32

https://dl.doubtnut.com/l/_5lTb46h7i32x
https://dl.doubtnut.com/l/_XoOYAneC25fA


C. 9MR2 /32

D. 15MR2 /32

Answer: A

Watch Video Solution

3. A disc and a solid sphere of same radius but different

masses roll off on two inclined planes of the same altitude

and length. Which one of the two objects gets to the bottom

of the plane first ?

A. Sphere

B. Both reach at the same time

C. Depends on their masses

D. Disc

https://dl.doubtnut.com/l/_XoOYAneC25fA
https://dl.doubtnut.com/l/_ufPbx523dOKc


Answer: A

Watch Video Solution

4. A uniform circular disc of radius 50cm at rest is free to turn

about an axis, which is perpendicular to the plane and passes

through its centre. It is subjected to a torque which produces

a constant angular acceleration of 2.0rad /s2. Its net

acceleration in m /s2 at the end of 2.0s is approximately

A. 7

B. 6

C. 3

D. 8

Answer: D

https://dl.doubtnut.com/l/_ufPbx523dOKc
https://dl.doubtnut.com/l/_bB7YdhnHU42t


Watch Video Solution

5. A mass m moves in a circles on a smooth horizontal plane

with velocity v0 at a radius R0. The mass is attached to string

which passes through a smooth hole in the plane as shown. 

The tension in string is increased gradually and finally m

moves in a circle of radius 
R0

2
. the final value of the kinetic

energy is 

https://dl.doubtnut.com/l/_bB7YdhnHU42t
https://dl.doubtnut.com/l/_XIjEzYwmKzcd


A. mv2
0

B. 
1
4
mv.20

C. 2mv.20

D. 
1
2
mv.20

Answer: C

Watch Video Solution

6. Three identical spherical shells each of mass m and radius r

are placed as shown in Fig. Consider an axis XX' which is

touching the two shells and passing through diameter of

third shell. Moment of Inertia of the system consisting of

https://dl.doubtnut.com/l/_XIjEzYwmKzcd
https://dl.doubtnut.com/l/_bk4zuRX21Ujs


these three spherical shells about XX' as axis is : 

A. 
11
5
mr2

B. 3mr2

C. 
16
5
mr2

D. 4mr2

https://dl.doubtnut.com/l/_bk4zuRX21Ujs


Answer: D

Watch Video Solution

7. A uniform metallic rod rotates about its perpendicular

bisector with constant angular speed. If it is heated uniformly

to raise its temperature slightly, then

A. Its speed of rotation increases

B. Its speed of rotation decreases

C. Its speed of rotation remains same

D. its speed increases because its moment of inertia

increases

Answer: B

h id l i

https://dl.doubtnut.com/l/_bk4zuRX21Ujs
https://dl.doubtnut.com/l/_yKuA7sHc5ieI


Watch Video Solution

8. A massless rod S having length 2l has equal point masses

attached to its two ends as shown in figure. The rod is

rotating about an axis passing through its centre and making

angle α with the axis. The magnitude of change of momentum

https://dl.doubtnut.com/l/_yKuA7sHc5ieI
https://dl.doubtnut.com/l/_CQwlld7NXJH5


of rod i.e., 
dL
dt

 equals 
| |

https://dl.doubtnut.com/l/_CQwlld7NXJH5


A. 2ml3ω2sinθ. cosθ

B. ml2ω2sin2θ

C. ml2sin2θ

D. m1 / 2l1 / 2ωsinθ. cosθ

Answer: B

Watch Video Solution

9. A particle travels in a circle of radius 20 cm at a uniformly

increasing speed. If the speed changes from 8ms - 1 to 9ms - 1 in

2s, what would be the angular acceleration in rad s - 2 ?

A. 1.5rad s - 2

B. 2.5rad s - 2

https://dl.doubtnut.com/l/_CQwlld7NXJH5
https://dl.doubtnut.com/l/_2yj6n2OTfg4O


C. 3.5rad s - 2

D. 4.5rad s - 2

Answer: B

View Text Solution

10. A solid sphere of radius r r is rolling on a horizontal

surface. The ratio between the rotational kinetic energy and

total energy.

A. 
5
7

B. 
2
7

C. 
1
2

D. 
1
7

https://dl.doubtnut.com/l/_2yj6n2OTfg4O
https://dl.doubtnut.com/l/_t1ON5KzidXeB


Answer: B

View Text Solution

11. If two circular discs A and B are of same mass but of radii r

and 2r respectively, then the moment of inertia of A is

A. the same as that of B

B. twice that of B

C. four times that of B

D. one-fourth that of B

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_t1ON5KzidXeB
https://dl.doubtnut.com/l/_QY0AEoPZgEdE
https://dl.doubtnut.com/l/_tNxhTwAgOEZM


12. Choose the wrong statement.

A. The centre of mass of a uniform circular ring is at its

geometric centre

B. Moment of inertia is scalar quantity

C. Radius of gyration is a vector quantity

D. Force in translational motion is analogous to torque in

rotational motion

Answer: B

Watch Video Solution

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


13. Two particle A and B are moving as shown in the figure 

 


Their total angular momentum about the point O is

A. 9.8kgm2s - 1

B. zero

C. 52.7kgm2s - 1

D. 37.9kgm2s - 1

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_5LMd29Vufo6T


14. A rod of mass 5 kg is connected to the string at point B.

The span of rod is along horizontal. The other end of the rod

is hinged at point A. If the string is massless, then the reaction

of hinge at the instant when string is cut, is (Take, g = 10ms - 2)

A. 10.1 N

B. 12.5 N

C. 5 N

D. 15 N

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_mpOh4VJpA0q8


15. A particle moves with a constant velocity parallel to the X-

axis. Its angular momentum with respect to the origin

A. is zero

B. remains constant

C. goes on increasing

D. goes on decreasing

Answer: B

Watch Video Solution

16. A ring of radius 0.5 m and mass 10 kg is rotating about its

diameter with angular velocity of 20rads - 1. Its kinetic energy is

A. 10 J

https://dl.doubtnut.com/l/_EvlWnL4ftuyy
https://dl.doubtnut.com/l/_qO0QahNbtYxQ


B. 100 J

C. 500 J

D. 250 J

Answer: D

View Text Solution

17. A uniform sphere of mass 500g rolls without slipping on a

plane surface so that its centre moves at a speed of 0.02m /s. 


The total kinetic energy of rolling sphere would be (in J)

A. 1.4 × 10 - 4J

B. 0.75 × 10 - 3J

C. 5.75 × 10 - 3J

https://dl.doubtnut.com/l/_qO0QahNbtYxQ
https://dl.doubtnut.com/l/_tTmPluAmBo3N


D. 4.9 × 10 - 5J

Answer: A

Watch Video Solution

18. A rotating wheel changes angular speed from 1800 rpm to

3000 rpm in 20 s. What is the angular acceleration assuming

to be uniform?

A. 60πrads - 2

B. 90πrads - 2

C. 2πrads - 2

D. 40πrads - 2

Answer: C

https://dl.doubtnut.com/l/_tTmPluAmBo3N
https://dl.doubtnut.com/l/_3WJiQKZVEstP


Watch Video Solution

19. The moment of inertia of ring about an axis passing

through its diameter is I. Then moment of inertia of that ring

about an axis passing through its centre and perpendicular to

its plane is

A. 
I
2

B. 2I

C. 
I
4

D. 4I

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3WJiQKZVEstP
https://dl.doubtnut.com/l/_0d5KITtiPcdF
https://dl.doubtnut.com/l/_sn6Ld9I8S1ib


20. Two bodies have their moments of inertia I and 2I,

respectively about their axis of rotation. If their kinetic

energies of rotation are equal, their angular velocity will be in

the ratio

A. 2: 1

B. 1: 2

C. √2: 1

D. 1: √2

Answer: C

View Text Solution

21. A body having a moment of inertia about its axis of

rotation equal to 3kg-m3 is rotating with angular velocity of

https://dl.doubtnut.com/l/_sn6Ld9I8S1ib
https://dl.doubtnut.com/l/_m7mO9iJnssuX


3rads - 1. Kinetic energy of this rotating body is same as that of

a body of mass 27 kg moving with a velocity v. The value of v is

A. 1ms - 1

B. 0.5ms - 1

C. 2ms - 1

D. 1.5ms - 1

Answer: A

View Text Solution

22. A uniform solid spherical ball is rolling down a smooth

inclined plane from a height h. The velocity attained by the

ball when it reaches the bottom of the inclined plane is v. If

ball when it reaches the bottom of the inclined plane is v. If

https://dl.doubtnut.com/l/_m7mO9iJnssuX
https://dl.doubtnut.com/l/_KIlx9OhhKiAx


the ball is now thrown vertically upwards with the same

velocity v, the maximum height to which the ball will rise is

A. 
5h
8

B. 
3h
5

C. 
5h
7

D. 
7h
9

Answer: C

View Text Solution

23. A rod PQ of mass M and length L is hinged at end P. The

rod is kept horizontal by a massless string tied to point Q as

shown in figure. When string is cut, the intial angular

https://dl.doubtnut.com/l/_KIlx9OhhKiAx
https://dl.doubtnut.com/l/_y8k6eUxfkbwO


acceleration of the rod is 

A. 
3g
2L

B. 
g
L

C. 
2g
L

D. 
2g
3L

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_y8k6eUxfkbwO
https://dl.doubtnut.com/l/_DvXVxZb8NeP1


24. A small object of uniform density rolls up a curved surface

with an initial velocity v'. It reaches upto to maximum height

of 
3v2

4g
 with respect to the initial position. The object is

A. ring

B. solid sphere

C. hollow sphere

D. disc

Answer: D

View Text Solution

25. The conservation of angular momentum demands that

A. the external force on the system must be zero

https://dl.doubtnut.com/l/_DvXVxZb8NeP1
https://dl.doubtnut.com/l/_fuXORCbklBQq


B. the external torque on the system must be zero

C. Both the external force as well as the external torque

must be zero

D. Neither of them must be zero

Answer: B

Watch Video Solution

26. The moment of inertia (I) and the angular momentum (L)

are related by the expression

A. I = Lω

B. L = Iω

C. L = I2ω

https://dl.doubtnut.com/l/_fuXORCbklBQq
https://dl.doubtnut.com/l/_gGo52rUaIITc


D. ω = LI

Answer: B

Watch Video Solution

27. The moment of ineria (I) of a sphere of radius R and mass

M is given by

A. I = MR2

B. I = (1/2)MR2

C. I = (4/3)MR2

D. I = (2/5)MR2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gGo52rUaIITc
https://dl.doubtnut.com/l/_56u4ggMaOxTJ


28. A particle mass m is attached to a thin uniform rod of

length a at a distance of 
a
4

 from the mid-point C as shown in

the figure. The mass of the rod is 4m 


The moment of inertia of the combined system about an axis

passing through O and perpendicular to the rod is 

A. 
91
48

ma1

B. 
27
48

ma2

C. 
51
48

ma2

D. 
64
48

ma2

https://dl.doubtnut.com/l/_56u4ggMaOxTJ
https://dl.doubtnut.com/l/_5QCCyM3HOB5H


Answer: A

Watch Video Solution

29. A particle moving in a circular path has an angular

momentum of L. If the frequency of rotation is halved, then its

angular momentum becomes

A. 
L
2

B. L

C. 
L
3

D. 
L
4

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_5QCCyM3HOB5H
https://dl.doubtnut.com/l/_CMkM36ntvhx3


30. The torque of a force F = 2î - 3ĵ + 5k̂ acting at a point

whose position vector r = 3î - 3ĵ + 5k̂ about the origin is

A. -3î + 5k̂

B. -5î + 3k̂

C. -5ĵ - 3k̂

D. 3î - 5ĵ + 3k̂

Answer: C

Watch Video Solution

31. Moment of inertia of a disc of radius R about a diametric

axis is 35kg m - 2. The MI of the disc about a parallel axis at a

distance R /2 from the centre is

https://dl.doubtnut.com/l/_yNOoo6hzcy7t
https://dl.doubtnut.com/l/_DymHXtH2uDpK


A. 31.25kg-m2

B. 37.5kg-m2

C. 50kg-m2

D. 62.5kg-m2

Answer: B

View Text Solution

32. A wheel having moment of inertia 2kg-m2 about its vertical

axis, rotates at the rate of 60 rpm about this axis. The torque

which can stop the wheel's rotation in one minute would be

A. 
π
15

 N-m

B. 
2π
15

 N-m

https://dl.doubtnut.com/l/_DymHXtH2uDpK
https://dl.doubtnut.com/l/_wHnqh8RdYs7B


C. 
π
18

 N-m

D. 
π
12

 N-m

Answer: A

View Text Solution

33. What is the moment of inertia of solid sphere of density ρ

and radius R about its diameter ?

A. 
105
176

R2ρ

B. 
105
176

R2ρ

C. 
176
105

R2ρ

D. 
186
105

R2ρ

Answer: C

https://dl.doubtnut.com/l/_wHnqh8RdYs7B
https://dl.doubtnut.com/l/_dVq46xke3lbm


View Text Solution

34. The radius of gyration of a body depends upon

A. shape and size of body

B. nature of mass distribution of body

C. choice of axis of rotation

D. All of the above

Answer: D

Watch Video Solution

35. Two discs have same mass and thickness. Their materials

are of densities π1 and π2. The ratio of their moment of inertia

https://dl.doubtnut.com/l/_dVq46xke3lbm
https://dl.doubtnut.com/l/_3ArO1DjESsCz
https://dl.doubtnut.com/l/_1xsZwxtyBXJ5


about central axis will be

A. 1: ρ1ρ2

B. ρ1ρ2 : 1

C. ρ1 : ρ2

D. ρ2 : ρ1

Answer: D

Watch Video Solution

36. If a disc starting from rest acquires an angular velocity of

240rev min - 1 in 10 s, then its angularw acceleration will be

A. 1.52rads - 1

B. 3.11rads - 1

https://dl.doubtnut.com/l/_1xsZwxtyBXJ5
https://dl.doubtnut.com/l/_LmqtES4yTJWQ


C. 2.51rads - 1

D. 1.13rads - 1

Answer: C

Watch Video Solution

37. A thin hollow sphere of mass m is completely filled with a

liquid of mass m. When the sphere rolls with a velocity v

kinetic energy of the system is (neglect friction)

A. 
1
2
mv2

B. mv2

C. 
4
3
mv2

D. 
4
5
mv2

https://dl.doubtnut.com/l/_LmqtES4yTJWQ
https://dl.doubtnut.com/l/_n6J2moDTXnt2


Answer: C

Watch Video Solution

38. The moment of inertia of a circular loop of radius R, at a

distance of R /2 around a rotating axis parallel to horizontal

diameter of loop is

A. MR2

B. 
1
2
MR2

C. 2MR2

D. 
3
4
MR2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_n6J2moDTXnt2
https://dl.doubtnut.com/l/_w2UAAbMKZO86


39. A rod of length L is composed of a uniform length 1/2 L of

wood mass is mw and a uniform length 1/2 L of brass whose

mass is mb. The moment of inertia I of the rod about an axis

perpendicular to the rod and through its centre is equal to

A. mw + mb L2 /12

B. mw + mb L2 /6

C. mw + mb L2 /3

D. mw + mb L2 /2

Answer: A

Watch Video Solution

( )
( )
( )
( )

https://dl.doubtnut.com/l/_NbSB77Yi1YVR

