
PHYSICS

BOOKS - NCERT PHYSICS (ENGLISH)

SYSTEM OF PARTICLES AND

ROTATIONAL MOTION

Multiple Choice Questions Mcqs

1. For which of the following does the centre

of mass lie outside the body ?

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


A. A pencil

B. A shotput

C. A dice

D. A bangle

Answer: D

Watch Video Solution

2. Which of the following points is the likely

position of the centre of mass of the system

https://dl.doubtnut.com/l/_nheSRehCjDul
https://dl.doubtnut.com/l/_MICpZ7Qyr6gV


shown in Fig. 

A. A

B. B

C. C

https://dl.doubtnut.com/l/_MICpZ7Qyr6gV


D. D

Answer: c

Watch Video Solution

3. A particle of mass m is moving in YZ-plane

with a uniform velocity  with its trajectory

running parallel to  Y-axis and

intersecting Z-axis at  in �gure. The

change in its angular momentum about the

origin as it bounces elastically form a wall at

v

+ve

z = a

https://dl.doubtnut.com/l/_MICpZ7Qyr6gV
https://dl.doubtnut.com/l/_NSxIikcgJMvn


y=constant is 

A. 

B. 

C. 

D. 

mvaêx

2mvaêx

ymvêx

2ymvêx

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


Answer: b

Watch Video Solution

4. When a disc rotates with uniform angular

velocity, which of the following is not true ?

A. the sence of rotation remains same

B. the orientation of the axis of ration

remains same

https://dl.doubtnut.com/l/_NSxIikcgJMvn
https://dl.doubtnut.com/l/_37BKWifTX4Zs


C. The speed of rotation in non - zero and

remains same

D. the angular acceleration is non- zero and

remains same

Answer: D

View Text Solution

5. A uniform square plate has a small piece 

of an irregular shape removed and guled to

the centre of the plate leaving a hole behind

Q

https://dl.doubtnut.com/l/_37BKWifTX4Zs
https://dl.doubtnut.com/l/_OacOMvQAJGrm


in �gure. The moment of inertia about the z-

axis is then, 

.

A. increased

B. decreased

C. the same

D. changed in unpedicted manner

Answer: b

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


Watch Video Solution

6. In problem  of the plate is now in

the following quadrant of  plane.

A. I

B. II

C. III

D. IV

Answer: c

Watch Video Solution

5, theCM

x − y

https://dl.doubtnut.com/l/_OacOMvQAJGrm
https://dl.doubtnut.com/l/_vcI5Yg3PAzAJ


7. The density of a non-uniform rod of length

 is given by   

where a and b are constants and .  

The centre of mass of the rod will be at

A. 

B. 

C. 

D. 

Answer: a

1m ρ(x) = a(1 + bx2)

0 ≤ x ≤ 1

3(2 + b)

4(3 + b)

4(2 + b)

3(3 + b)

3(3 + b)

4(2 + b)

4(3 + b)

3(2 + b)

https://dl.doubtnut.com/l/_vcI5Yg3PAzAJ
https://dl.doubtnut.com/l/_8D3IOkSaNWPG


Watch Video Solution

8. A Merry -go-round, made of a ring-like

plarfrom of radius , is

revolving with angular speed . A person of

mass  is standing on it. At one instant, the

person jumps o� the round, radially awaay

from the centre of the round (as see from the

round). The speed of the round after wards is

A. 

B. 

R and massM

ω

M

2ω

ω

https://dl.doubtnut.com/l/_8D3IOkSaNWPG
https://dl.doubtnut.com/l/_RCwZfDnFAUFn


C. 

D. 0

Answer: a

Watch Video Solution

ω

2

9. Chosse the correct altarnatives

A. For a general rotational motion , angular

momentum L and angular velocity 

need not be parallel .

ω

https://dl.doubtnut.com/l/_RCwZfDnFAUFn
https://dl.doubtnut.com/l/_hul8FlnMlZkw


B. For a rotional motion about a �xed axis ,

angular momentum L and angular

velocity  are always parallel .

C. For a gereral translational motion ,

momentum P and velocity V are always

parallel .

D. For a general transational motion ,

acceleration a and velocity V are always

parallel.

Answer: a,c

oemga

https://dl.doubtnut.com/l/_hul8FlnMlZkw


Watch Video Solution

10. Figure shows two identical particles  and

, each of mass , moving in opposite

directions with same speed  along parallel

lines. At a particular instant,  and  are

their respective position vectors drawn from

point  which is in the plane of the parallel

lines. Which of the following is the correct

1

2 m

→
V

→
r 1

→
r 2

A

https://dl.doubtnut.com/l/_hul8FlnMlZkw
https://dl.doubtnut.com/l/_nE5MXfNjgzpv


statement ? 

.

A. Agular momentum  of particle a about

A is 

B. Angular momentum  of particle 2

about A is 

I1

I = mv(d1) ⊙

I2

I2 = mvr2 ⊙

https://dl.doubtnut.com/l/_nE5MXfNjgzpv


C. total angular momentum of the system

about A is 

D. total angular momentum of the system

about A is 

Answer: a,b

View Text Solution

I = mv(r1 + r2) ⊙

I = mv(d2 − d1) ⊗

11. The net external torque on a system of

particles about an axis is zero. Which of the

following are compatible with it ?

https://dl.doubtnut.com/l/_nE5MXfNjgzpv
https://dl.doubtnut.com/l/_Pah3AFpKytRO


A. the forces may be acting radiaally from a

point on the axis

B. the forces may be acting on the axis of

rotation

C. the forces may be acting parallel to the

axis of the axis of rotation

D. the torque caused by some forces may

be equal and opposite to that caused by

other forces

Answer: a,b,c,d

https://dl.doubtnut.com/l/_Pah3AFpKytRO


Watch Video Solution

12. Figure shows a lamina in  plane. Two

axes  and  pass perpendicular to its plane.

A force  acts in the plane of lamina at point 

 as shown. Which of the following

statements is incorrect ? 

(The point  is closer to  than the z-

x − y

z z'

F

P

P z' − aξs

https://dl.doubtnut.com/l/_Pah3AFpKytRO
https://dl.doubtnut.com/l/_OqUahTDAOy9E


axis). 

.

A. Torque  caused by F about z- axis is

along 

τ

− k̂

https://dl.doubtnut.com/l/_OqUahTDAOy9E


B. Torque  caused by F about z'-axis is

along 

C. Torque  caused by F about z-axis is

greater in magnitde to the plane

containing r and F.

D. total torque is given be 

Answer: b,c

View Text Solution

τ

− k̂

τ

τ = τ + τ'

https://dl.doubtnut.com/l/_OqUahTDAOy9E


13. With reference to Fig. of a cube of edge a

and mass m, state whether the following are

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

A. the moment of inertia of cube about z-

axis is Iz = Ix + Iy

https://dl.doubtnut.com/l/_ml7LYEoMYB3p


B. the moment of inertia of cube about z-

axis is 

C. the moment of inertia of cube about z''-

axis is 

D. 

Answer: a,b,d

View Text Solution

Iz = Iz +
ma2

2

Iz +
ma2

2

Ix = Iy

https://dl.doubtnut.com/l/_ml7LYEoMYB3p


14. For which of the following does the centre

of mass lie outside the body ?

A. A pencil

B. A shotput

C. A dice

D. A bangle

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_B3YS0XMx6sl6
https://dl.doubtnut.com/l/_Qyf4MzDqbXtr


15. Which of the following points is the likely

position of the centre of mass of the system

shown in Fig. 

A. A

B. B

https://dl.doubtnut.com/l/_Qyf4MzDqbXtr


C. C

D. D

Answer: c

Watch Video Solution

16. A particle of mass m is moving in YZ-plane

with a uniform velocity  with its trajectory

running parallel to  Y-axis and

intersecting Z-axis at  in �gure. The

change in its angular momentum about the

v

+ve

z = a

https://dl.doubtnut.com/l/_Qyf4MzDqbXtr
https://dl.doubtnut.com/l/_b53lx4ViYTi9


origin as it bounces elastically form a wall at

y=constant is 

A. 

B. 

C. 

D. 

mvaêx

2mvaêx

ymvêx

2ymvêx

https://dl.doubtnut.com/l/_b53lx4ViYTi9


Answer: b

Watch Video Solution

17. When a disc rotates with uniform angular

velocity, which of the following is not true ?

A. the sence of rotation remains same

B. the orientation of the axis of ration

remains same

https://dl.doubtnut.com/l/_b53lx4ViYTi9
https://dl.doubtnut.com/l/_u0axIW1UuZfu


C. The speed of rotation in non - zero and

remains same

D. the angular acceleration is non- zero and

remains same

Answer: d

View Text Solution

18. A uniform square plate has a small place Q

of an irregular shape removed and moved to

the center of the plate leaving a hole behind

https://dl.doubtnut.com/l/_u0axIW1UuZfu
https://dl.doubtnut.com/l/_etdWSymHmKNW


in �gure the moment if inertia about the z-

axis is then , 

A. increased

B. decreased

C. the same

D. changed in unpredicted manner

Answer: b

View Text Solution

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


19. in problem 5 , the CM of the plate is now in

the following quadrant of x- y plane .

A. I

B. II

C. III

D. IV

Answer: c

View Text Solution

https://dl.doubtnut.com/l/_etdWSymHmKNW
https://dl.doubtnut.com/l/_WZZ82dctgd0i


20. the density of a non-uniform rod of length

1 m is given by  where ,a

and b are constants and  the

centre of mass of the rod will be at.

A. 

B. 

C. 

D. 

Answer: a

ρ(x) = a(1 + bx2)

0 ≤ x ≤ 1,

3(2 + b)

4(3 + b)

4(2 + b)

3(3 + b)

3(3 + b)

4(2 + b)

4(3 + b)

3(2 + b)

https://dl.doubtnut.com/l/_WZZ82dctgd0i
https://dl.doubtnut.com/l/_XmegWEAysv9e


View Text Solution

21. A merry - go - round , made of a ring - like

platfrom of radius R and Mass M , is revolving

with angular speed  .A person of mass M is

standing on it ,At one instant , the person

jumps o� the round , radially aways from the

centre of the round (as seen from the round ).

the speed of the round of afterwards is

A. 

B. 

ω

2ω

ω

https://dl.doubtnut.com/l/_XmegWEAysv9e
https://dl.doubtnut.com/l/_UuTZ5zX0gOjU


C. 

D. 0

Answer: a

View Text Solution

ω

2

22. Chosse the correct altarnatives

A. For a general rotational motion , angular

momentum L and angular velocity 

need not be parallel .

ω

https://dl.doubtnut.com/l/_UuTZ5zX0gOjU
https://dl.doubtnut.com/l/_9p227Vkwb810


B. For a rotional motion about a �xed axis ,

angular momentum L and angular

velocity  are always parallel .

C. For a gereral translational motion ,

momentum P and velocity V are always

parallel .

D. For a general transational motion ,

acceleration a and velocity V are always

parallel.

Answer: a,c

oemga

https://dl.doubtnut.com/l/_9p227Vkwb810


View Text Solution

23. Figure shows two identical particles 1 and 2

, each of mass m, ,moving in opposite

 are their respective position

vectors drawn from point A which is the plane

of the parallel lines, choose the correct

r1 and r2

https://dl.doubtnut.com/l/_9p227Vkwb810
https://dl.doubtnut.com/l/_wdwheD3eIwUP


options. 

A. Agular momentum  of particle a about

A is 

B. Angular momentum  of particle 2

about A is 

C. total angular momentum of the system

about A is 

I1

I = mv(d1) ⊙

I2

I2 = mvr2 ⊙

I = mv(r1 + r2) ⊙

https://dl.doubtnut.com/l/_wdwheD3eIwUP


D. total angular momentum of the system

about A is 

Answer: a,b

View Text Solution

I = mv(d2 − d1) ⊗

24. the net external torque on a system of

particles about an axis is zero . 

which of the following are compatible with it ?

https://dl.doubtnut.com/l/_wdwheD3eIwUP
https://dl.doubtnut.com/l/_yQg0cYMwEvGA


A. the forces may be acting radiaally from a

point on the axis

B. the forces may be acting on the axis of

rotation

C. the forces may be acting parallel to the

axis of the axis of rotation

D. the torque caused by some forces may

be equal and opposite to that caused by

other forces

Answer: a,b,c,d

https://dl.doubtnut.com/l/_yQg0cYMwEvGA


View Text Solution

25. Figure shows a lamina in xy - plane .Two

axes z and z' pass perpendicular to its plane ,A

force F acts in the plane of lamina at point P

as shown which of the following are true ?

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

https://dl.doubtnut.com/l/_yQg0cYMwEvGA
https://dl.doubtnut.com/l/_jPG3Oxa7AtMO


). 

A. Torque  caused by F about z- axis is

along 

B. Torque  caused by F about z'-axis is

along 

τ

− k̂

τ

− k̂

https://dl.doubtnut.com/l/_jPG3Oxa7AtMO


C. Torque  caused by F about z-axis is

greater in magnitde to the plane

containing r and F.

D. total torque is given be 

Answer: b,c

View Text Solution

τ

τ = τ + τ'

26. with reference to �gure of cube of edge a

and mass m, state whether the following are

https://dl.doubtnut.com/l/_jPG3Oxa7AtMO
https://dl.doubtnut.com/l/_VZ77PBLSjp5O


true or false .(0 is the centre of the cube .) 

A. the moment of inertia of cube about z-

axis is 

B. the moment of inertia of cube about z-

axis is 

Iz = Ix + Iy

Iz = Iz +
ma2

2

https://dl.doubtnut.com/l/_VZ77PBLSjp5O


Very Short Answer Type Questions

C. the moment of inertia of cube about z''-

axis is 

D. 

Answer: a,b,d

View Text Solution

Iz +
ma2

2

Ix = Iy

1. the centre of gravity of a body on the earth

coincides with its centre of mass for a small

https://dl.doubtnut.com/l/_VZ77PBLSjp5O
https://dl.doubtnut.com/l/_Spy0ct1bG1L4


object whereas for an extended object it may

not ,what is the qualitaitve meaning of small

and extended in this regard ? 

for which of the following two coincides ? A

building , a pond , a lake ,a mountain ?

Watch Video Solution

2. Why does a solid sphere have smaller

moment of inertia than a hollow cylinder of

same mass and radius, about an axis passing

through their axes of symmentry ?

https://dl.doubtnut.com/l/_Spy0ct1bG1L4
https://dl.doubtnut.com/l/_fdCMfFUoNXCd


Watch Video Solution

3. The variation of angular position , of a

point on a rotating rigid body, with time t is

shown in Fig. Is the body rotating clock wise or

anti-clockwise ? 

Watch Video Solution

θ

https://dl.doubtnut.com/l/_fdCMfFUoNXCd
https://dl.doubtnut.com/l/_tUCGC0Zx0sCR


4. A uniform cube of mass  and side a is

placed on a frictionless horizontal surface. A

vertical force  is applied to the edge as

shown in Fig. Match the following (most

appropriate choice) : 

(a)  (i) Cube will move up.  

(b)  (ii) Cube will not exhibit

motion. 

(c )  (iii) Cube will begin to rotate and

slip at . 

m

F

mg/4 < F < mg/2

F > mg/2

F > mg

A

https://dl.doubtnut.com/l/_tUCGC0Zx0sCR
https://dl.doubtnut.com/l/_9RrWp4hJAkRF


(d)  (iv) Normal reaction e�ectively

at  from A, no motion.  

Watch Video Solution

F = mg/4

a/3

5. A uniform sphere of mass  and radius  is

placed on a rough horizontal surface. The

spher is struck horizontally at a height h from

m R

https://dl.doubtnut.com/l/_9RrWp4hJAkRF
https://dl.doubtnut.com/l/_uK1ODWonwEst


the �oor. Show that the sphere rolls without

slipping with a constant velocity, when

.

Watch Video Solution

h = 7R/5

6. The vector sum of a system of non-collinear

forces acting on a rigid body is given to be

non-zero. If the vector sum of all torques due

to the system of forces about a certain point

is found to be zero, does this mean that it is

necessarily zero about any arbitrary point ?

https://dl.doubtnut.com/l/_uK1ODWonwEst
https://dl.doubtnut.com/l/_7vo4o7HxmTJ6


Watch Video Solution

7. A disc of radius  is rotating about an

axis passing through its centre and

perpendicular to its plane. A tangential force

of  is applied to bring the dics to rest 

. Calculate its abgular momentum.

Watch Video Solution

0.5m

2000N

2s

8. A door is hinged at one and is free to rotate

about a vertical axis [Fig.] Does its weight

https://dl.doubtnut.com/l/_7vo4o7HxmTJ6
https://dl.doubtnut.com/l/_NmI5QkU6omtM
https://dl.doubtnut.com/l/_jWyQWo56XcVY


cause any torque the axis ? Given reason for

you answer. 

View Text Solution

https://dl.doubtnut.com/l/_jWyQWo56XcVY


9.  equal point masses each of mass 

are placed at the vertices of a angular n-

polygon. The vacant vertex has  position

vector  with respect to the centre of the

polygon. Find the position vector of centre of

mass.

View Text Solution

(n − 1) m

a

a

10. the centre of gravity of a body on the earth

coincides with its centre of mass for a small

https://dl.doubtnut.com/l/_d7YcY3KLpZ0U
https://dl.doubtnut.com/l/_2d1xoPiqklCG


object whereas for an extended object it may

not ,what is the qualitaitve meaning of small

and extended in this regard ? 

for which of the following two coincides ? A

building , a pond , a lake ,a mountain ?

View Text Solution

11. why does a soild sphere have smaller

moment od inertia than a hollow cylinder of

same mass and radius , about an axis passing

through their axes of symmetry ?

https://dl.doubtnut.com/l/_2d1xoPiqklCG
https://dl.doubtnut.com/l/_us7sIi02zmMb


Watch Video Solution

12. the variaton of angular postion  of a point

on a rotating rigid body with time t is shown

in �gure Is the body rotating clokwise or anti-

clokwise ? 

Watch Video Solution

θ

https://dl.doubtnut.com/l/_us7sIi02zmMb
https://dl.doubtnut.com/l/_M3DBGYNXnAEh


13. A unifrom cube of mass m and side a is

placed on a frictionless horizontal surface .A

vertical force F is applied to the edge as

shown in �gure ,match the following (most

appropriate choice ) 

Watch Video Solution

https://dl.doubtnut.com/l/_M3DBGYNXnAEh
https://dl.doubtnut.com/l/_rY1YO6P6Xhj1


14. A unifrom sphere of mass m and radius R is

placed on a rough horizontal surface (�gure)

.the sphere is stuuck horizontally at a height h

from the �oor . Match the following 

View Text Solution

https://dl.doubtnut.com/l/_YfNXwy3REQdi


15. the vector sum of a system of non- collinear

forces acting on rigid body is given to be non -

zero . If the vector sum of all the torques due

to the system of forces about a certain point

is found to be zero , does this mean that it is

necessarily zero any arbitrary point ?

View Text Solution

16. A wheel in uniform motion about an axis

passing through its centre and perpendicular

https://dl.doubtnut.com/l/_8JiQshRIRb0k
https://dl.doubtnut.com/l/_XBVu6p3X4Mou


plus is considered to be in mechanical

(translational plus rotational ) equilibrium

because no net external force or torqure is

reqired to sustain its motion However , the

particles than constitute the wheel do

experience a centripeteal the acceleration

wheel being in equilibrium ? 

how would you set a half wheel into unifrom

motion about an axis passing throgh the

centre of mass of the wheel and perpendicular

to its plane ? will ypu require external forces

to sustain the motion ?

Watch Video Solution

https://dl.doubtnut.com/l/_XBVu6p3X4Mou


17. A door is hinged at one and is free to

rotate about a vertical axis [Fig.] Does its

weight cause any torque the axis ? Given

reason for you answer. 

View Text Solution

https://dl.doubtnut.com/l/_XBVu6p3X4Mou
https://dl.doubtnut.com/l/_6ZcgnZdlk2eD


Long Answer Type Questions

18.  equal point masses each of mass 

 are placed at the vertices of a angular n-

polygon. The vacant vertex has  position

vector  with respect to the centre of the

polygon. Find the position vector of centre of

mass.

View Text Solution

(n − 1)

m

a

a

https://dl.doubtnut.com/l/_6ZcgnZdlk2eD
https://dl.doubtnut.com/l/_WMJJ6Y8hotJL
https://dl.doubtnut.com/l/_8g2wCZ1cxhoL


1. Find the centre of mass of a unifrom (a) half-

disc,(b) quarter-disc.

View Text Solution

2. Two discs of moments of inertia 

about their respective axes (normal to the disc

and passing through the centre), and rotating

with angular speed  are brought

into contact face to face with their axes of

rotation coincident . What is the angular

speed of the two-disc system ?

I1 and I2

ω1 and ω2

https://dl.doubtnut.com/l/_8g2wCZ1cxhoL
https://dl.doubtnut.com/l/_gllLMcQ9vJcD


A. does the law of conservation of angular

monentum apply to the situation ? Why

?

B. Find the angular speed of the two disc

system .

C. Calculate the loss in kinetic energy of

the system in the the process.

D. Account for this loss.

Answer:

View Text Solution

https://dl.doubtnut.com/l/_gllLMcQ9vJcD


3. A disc of radius  is rotating with an

angular speed  about a horizontal axis. It is

placed on a horizontal table. The coe�cient of

kinetic friction is .  

(a) What was the velocity of its centre of mass

before being brought in contact with the table

? 

(b) What happens to the linear velocity of a

point on its rim when placed in contact with

the table ? 

(c ) What happens to the linear speed of the

R

ω0

μk

https://dl.doubtnut.com/l/_gllLMcQ9vJcD
https://dl.doubtnut.com/l/_rbFgAlsPtJyC


centre of mass when disc is placed in contact

with the table ? 

(d) Which force i sresponsible for the e�ects in

(b) and (c ). 

(e) What condition should be satis�ed for

rolling to begin ? 

(f) Calculate the time taken for the rolling to

begin.

View Text Solution

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


4. Two cylindrical hollow drums of radii

, and of a commom height h, are

rotating with angular velocities  (anti-

clockwise) and  (clockwise), respectively. Their

axes, �xed are parallel and in a horizontal

plane separated by . They are now

brought in contact .  

(a) Show the frictional forces just after

contact. 

(b) Identify forces and torque external to the

system just after contact. 

R and 2R

ω

ω

(3R + δ)

(δ → 0)

https://dl.doubtnut.com/l/_fwhIS8evKaip


(c ) What would be the ratio of �nal angular

velocities when friction ceases ?

Watch Video Solution

5. A uniform square plate  and a

unifrom rectangular plate  have

identical areas and mass [Fig.] 

Show that 

(i) , (ii) , (iii)

S(sidec)

R(sideb, a)

IxR /IxS < 1 IyR /IyS > 1

https://dl.doubtnut.com/l/_fwhIS8evKaip
https://dl.doubtnut.com/l/_mR3IdQql1DRj


. 

View Text Solution

IzR /IzS > 1

6. A unifrom disc of radius , is resting on a

table on its rim. The coe�cient of friction

between disc and table is  Fig. Now the disc

is pulled with a force  as shown in the Fig.

What is the maximum value of  for which the

disc rolls without slipping ? 

R

μ

F

F

https://dl.doubtnut.com/l/_mR3IdQql1DRj
https://dl.doubtnut.com/l/_CuAQYb6HQM3b


  

View Text Solution

7. Find the centre of mass of a uniform (a) Half

- disc,(b)quarter-disc.

View Text Solution

https://dl.doubtnut.com/l/_CuAQYb6HQM3b
https://dl.doubtnut.com/l/_PmVKTevpmU1R


8. two disc of maments of inertia 

anout their respective axes (normal to the disc

and passing through the centre ) , and

rotating with angular speed  are

brought into contact face to face with their

axes of rotation coincident .

A. does the law of conservation of angular

monentum apply to the situation ? Why

?

I1 and I2

ω1 and ω2

https://dl.doubtnut.com/l/_PmVKTevpmU1R
https://dl.doubtnut.com/l/_AdPO4R2bYn3N


B. Find the angular speed of the two disc

system .

C. Calculate the loss in kinetic energy of

the system in the the process.

D. Account for this loss.

Answer:

View Text Solution

https://dl.doubtnut.com/l/_AdPO4R2bYn3N


9. A disc of radius R is rotating with an angular

 about a horizontal axis it is placed on a

horizontal table . The coe�cient of kinetic

friction is  

(a) what was the velocity of its centre of mass

before being brought in contact with a the

table ? 

(B) what happens to the linear velocity of a

point on its rim when placed in contact with

the table ? 

(c ) what happes to the linear speed of the

centre of mass when disc is placed in contact

ω0

μk

https://dl.doubtnut.com/l/_eAaXn9yLOuaB


with the table ? 

(d) which force is responsible for the e�ects in

(b) and (C ) ? 

(e) wht condition should be sattis�ed for

rolling to begin ? 

(f) Calculate the time taken for the rolling to

begin .

Watch Video Solution

10. two cylindrical hollow drums of radii R and

2 R, and of a common height h , are rotating

https://dl.doubtnut.com/l/_eAaXn9yLOuaB
https://dl.doubtnut.com/l/_9mhH3C5D1FT2


with angular velocities  (anti- clockwise ) and

 (clockwise ) , respectively , their axes , �xed

are parallel and in a horizontal plane

separated by by 3R +  , they are now brought

in contact   

(A) show frictional forces just after contact . 

(B) identify forces and torque external to the

system just after contact ,

(c) what would be the ratio of �nal of �nal

angular velocities when friction ceases ?

Watch Video Solution

ω

ω

δ

(δ → 0)

https://dl.doubtnut.com/l/_9mhH3C5D1FT2
https://dl.doubtnut.com/l/_5k2pmsgJmqq5


11. A unifrom sphere plate 5 (side c) and a

unifrom recangluer plate R (sides B,a) have

identical areas and masses . 

 

Show that 

(A)  (B)  ( C ) 

View Text Solution

IxR /Ixs < 1 IyR /Iys > 1

IzR /IzS > 1

https://dl.doubtnut.com/l/_5k2pmsgJmqq5


12. A unifrom disc of radius R , is resting on a

table on its rim . The coe��cient of friction

between disc and table Is  (�gure ) ,Now the

disc is pulled with a force F as shown in the

�ogure ,What is the maximum value of F for

which the disc rolls without slipping ? 

View Text Solution

μ

https://dl.doubtnut.com/l/_M18K04HSaQgU

