
PHYSICS

BOOKS - MODERN PUBLICATION

Centre of mass

Example

1. The distance between the centres of the

carbon and oxygen atoms in the carbon

monoxide (CO) gas molecule is

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bta2dYUOA3K1


. Locate the centre of mass of

the molecule relative to carbon atom.

Watch Video Solution

1.12 × 10
− 10m

2. Three particles of masses100 g, 150 g and

200 g are placed at the vertices of an

equilateral  of each side 50 cm. Find

the centre of mass of the system of three

particles.

Watch Video Solution

△ ABC

https://dl.doubtnut.com/l/_bta2dYUOA3K1
https://dl.doubtnut.com/l/_IcCbL7d26JmD
https://dl.doubtnut.com/l/_ODu6NBpdGwPD


3. Find the centre of mass of a triangular

lamina. 

Watch Video Solution

4. Consider a two - particle system with the

particles having masses  and  .If the �rst

particle is pushed towards the centre of mass

M1 M2

https://dl.doubtnut.com/l/_ODu6NBpdGwPD
https://dl.doubtnut.com/l/_UBWf3jAWqysj


through a distance a,by what distance whould

the second particle be moved,so as t keep the

centre of mass at the same position?

Watch Video Solution

5. A thin uniform �at plate of mass 4-5 kg is in

the form of a L-shaped lamina. Its dimensions

are as shown in Fig. Find the position of its

https://dl.doubtnut.com/l/_UBWf3jAWqysj
https://dl.doubtnut.com/l/_91xAwQ4EcRRf


centre of mass. 

Watch Video Solution

6. If four uniform and identical metre sticks

were stacked on a table with 10 cm, 15 cm, 30

cm and 50 cm ntre of segments over the edge

as as shown in Fig., would the metre sticks

https://dl.doubtnut.com/l/_91xAwQ4EcRRf
https://dl.doubtnut.com/l/_30hVr0XoTyCZ


remain on the table or topple down? 

Watch Video Solution

7. Uniform and identical blocks 25 cm long are

stacked, so that 8 cm of a block extends

Beyond the block beneath as shown in Fig. 

https://dl.doubtnut.com/l/_30hVr0XoTyCZ
https://dl.doubtnut.com/l/_KPbuSQE2Shiu


. How

many blocks can be stacked in this way before

the stock falls over?

Watch Video Solution

8. Two bodies of masses to g and 10 g having

position vectors  and 3 î + 2ĵ − k̂ î − ĵ + 3k̂

https://dl.doubtnut.com/l/_KPbuSQE2Shiu
https://dl.doubtnut.com/l/_ifa9Hb5iiS2s


respectively. Find the position vector of centre

of mass from the origin.

Watch Video Solution

9. Centre of mass is at P(1,1,1) where the system

consists of particles of mass 2,3,4 and 5kg. The

centre of mass shifts to point Q(2,2,2) on

removing the mass of 5kg. What was its

position?

Watch Video Solution

https://dl.doubtnut.com/l/_ifa9Hb5iiS2s
https://dl.doubtnut.com/l/_F07QhTVfKeuP
https://dl.doubtnut.com/l/_wdlGq2EcsF9s


10. A rod is of length L and its mass acting per

unit length is directly proportional to distance

x from one of its end. Find the distance of its

centre of mass from that end of the rod.

Watch Video Solution

11. A circular disc of radius R is removed from a

bigger circular dise of radius 2 R from one

edge of the disc as shown in Fig. The centre of

mass of the new disc is from the centre ofαR

https://dl.doubtnut.com/l/_wdlGq2EcsF9s
https://dl.doubtnut.com/l/_fEPiVAvfGaxJ


the bigger disc. Find the value of . 

Watch Video Solution

α

12. The circular plate of uniform thickness has

a diameter of 56 cm. A circular portion of

diameter 42 cm is removed from one edge of

https://dl.doubtnut.com/l/_fEPiVAvfGaxJ
https://dl.doubtnut.com/l/_0KiL8kpvBbGA


the plate as shown in Fig. Find the position of

the centre of mass of the remaining portion. 

Watch Video Solution

13. De�ne centre of mass.

Watch Video Solution

https://dl.doubtnut.com/l/_0KiL8kpvBbGA
https://dl.doubtnut.com/l/_znAIpNv6OONf


14. De�ne centre of mass of a system of

particles.

Watch Video Solution

15. Write down expression for the position

vector of the centre of mass of a system

consisting of two objects in terms of their

masses and position vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_znAIpNv6OONf
https://dl.doubtnut.com/l/_4VEplP4xBvRc
https://dl.doubtnut.com/l/_TghV5QG3429T


16. Where does the centre of mass of a two

particle system lie, if one particle is more

massive than the other?

Watch Video Solution

17. Is centre of mass a reality?

Watch Video Solution

https://dl.doubtnut.com/l/_TghV5QG3429T
https://dl.doubtnut.com/l/_kg2BJU7TbXMe
https://dl.doubtnut.com/l/_kNT8luWujphN


18. Should there exist mass at the location of

centre of mass of a system?

Watch Video Solution

19. What will be the nature of motion of centre

of mass of an isolated system?

Watch Video Solution

https://dl.doubtnut.com/l/_uRnOJ1Qzko8z
https://dl.doubtnut.com/l/_anYITy3Ahy9J


20. Where does the centre of mass of a

rectangle lie?

Watch Video Solution

21. What is the location of centre of mass of a

triangular lamina?

Watch Video Solution

https://dl.doubtnut.com/l/_TSuTNDThe403
https://dl.doubtnut.com/l/_CAFBlr4gDugX


22. Should the centre of mass of a body

necessarily lie inside the body?

Watch Video Solution

23. Can centre of mas of a body be outside it ?

If so, give example.

Watch Video Solution

https://dl.doubtnut.com/l/_V57xT9GadZME
https://dl.doubtnut.com/l/_8pSyll1SOW84


24. Give an example each for a body, where

centre of mass lies inside the body and

outside the body

Watch Video Solution

25. De�ne centre of mass.

Watch Video Solution

https://dl.doubtnut.com/l/_D9iC9ZTFXDOM
https://dl.doubtnut.com/l/_3MJfCbUguCnJ


26. What will be the position of the centre of

mass of two particles of equal masses, moving

opposite to each other with the same velocity?

Watch Video Solution

27. De�ne centre of mass. Is it necessary that

centre of mass should always lie inside the

body?

Watch Video Solution

https://dl.doubtnut.com/l/_9afZRxR33kpT
https://dl.doubtnut.com/l/_mq2PXFaEhnH2
https://dl.doubtnut.com/l/_KbWEkOIbno1B


28. What do you mean by centre of mass of a

body?Find the position of cenre of mass of a

uniform rod.

Watch Video Solution

29. What is the position of centre of mass in

case of cylindrical body?

Watch Video Solution

https://dl.doubtnut.com/l/_KbWEkOIbno1B
https://dl.doubtnut.com/l/_iwZd9XNl5Ikz


30. What is the position of centre of mass in

case of conical body?

Watch Video Solution

31. What is the position of centre of mass in

case of circular ring?

Watch Video Solution

https://dl.doubtnut.com/l/_PmOCSf3hUYMk
https://dl.doubtnut.com/l/_rayPOyUsDQHY


32. Prove that the centre of mass of two

particles divides the line joining the particles

in the inverse ratio of their masses

Watch Video Solution

33. How is it possible to describe the motion

of a big system, when Newton's laws of motion

are applicable to individual particles of the

system? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_EQpC9ETW4snL
https://dl.doubtnut.com/l/_7LHLKUSGvs09


34. What is the signi�cance of de�ning the

centre of mass of a system?

Watch Video Solution

35. What is the importance of the study of

centre of mass of a system in mechanics ?

Watch Video Solution

https://dl.doubtnut.com/l/_7LHLKUSGvs09
https://dl.doubtnut.com/l/_qjBGzDKkArD0
https://dl.doubtnut.com/l/_3gVPmjYxbUBi


36. What is the di�erence between centre of

gravity and centre of mass?

Watch Video Solution

37. Two balls each of mass m are placed on two

vertices of an equilateral triangle. A ball of

mass 2 m is situated at the third vertex.

https://dl.doubtnut.com/l/_ikiCWb1xsSri
https://dl.doubtnut.com/l/_UuCsSbukL1Za


Determine the centre of mass of the system. 

Watch Video Solution

38. A body A of mass M, while falling vertically

downwards under gravity, breaks into two

https://dl.doubtnut.com/l/_UuCsSbukL1Za
https://dl.doubtnut.com/l/_XmVGPbANeqhk


parts: a body B of mass  and a body C of

mass . How does the centre of mass of

bodies B and C taken together shift compared

to that of body A?

Watch Video Solution

M

3

2
M

3

39. A rocket is out in free space shooting out a

stream of exhaust gases and picking up speed

in the opposite direction. What happens to

the centre of mass of all the matter, that

https://dl.doubtnut.com/l/_XmVGPbANeqhk
https://dl.doubtnut.com/l/_2MicADCUCf1D


Exercise

which is ejected and that which is left in the

rocket?

Watch Video Solution

1. What is centre of mass of a system?

Watch Video Solution

https://dl.doubtnut.com/l/_2MicADCUCf1D
https://dl.doubtnut.com/l/_ImnFeyLaZQso


2. Obtain an expression for the centre of mass

of a system of two particles.

Watch Video Solution

3. What is centre of mass of a system?

Watch Video Solution

4. Write down expression for the position

vector of the centre of mass of a system

https://dl.doubtnut.com/l/_t9v7WMYphgJ3
https://dl.doubtnut.com/l/_lNRjRmpRDDGo
https://dl.doubtnut.com/l/_gWJjfMatqr8V


consisting of two objects in terms of their

masses and position vectors.

Watch Video Solution

5. Derive the equation of motion for a system

of n particles under the e�ect of an external

force.

Watch Video Solution

https://dl.doubtnut.com/l/_gWJjfMatqr8V
https://dl.doubtnut.com/l/_yNzR2B4qquAj


6. Why the internal forces among the various

particles of a system do not a�ect the motion.

Watch Video Solution

7. What is centre of mass of a system?

Watch Video Solution

8. Write down expression for the position

vector of the centre of mass of a system

https://dl.doubtnut.com/l/_jd5BgnkDdQEt
https://dl.doubtnut.com/l/_0eFm9YMZTYOa
https://dl.doubtnut.com/l/_97cmthrn9NR5


consisting of two objects in terms of their

masses and position vectors.

Watch Video Solution

9. Show that the centre of mass of a system

moves with constant velocity, when no

external force acts on a system system.

Watch Video Solution

https://dl.doubtnut.com/l/_97cmthrn9NR5
https://dl.doubtnut.com/l/_LIwKy3A8mHAQ


10. Determine the co-ordinates of centre of

mass of a system of n particles.

Watch Video Solution

11. Discuss the motion of centre of mass in the

following system Earth-moon system revolving

around the sun.

Watch Video Solution

https://dl.doubtnut.com/l/_8MXlnTOAFj6E
https://dl.doubtnut.com/l/_xuMWQKtrBv8z


12. Discuss the motion of centre of mass in the

following system The Indian club thrown by a

player towards the other.

Watch Video Solution

13. Discuss the motion of centre of mass in the

following system The decay of a radioactive

nucleus into two parts.

Watch Video Solution

https://dl.doubtnut.com/l/_nfxzsXVJA1SE
https://dl.doubtnut.com/l/_C82L0LPDvkUf
https://dl.doubtnut.com/l/_XaUci8ww4Qfh


14. De�ne the centre of mass of a system. Is

centre of mass a reality?

Watch Video Solution

15. Write down expression for the position

vector of the centre of mass of a system

consisting of two objects in terms of their

masses and position vectors.

Watch Video Solution

https://dl.doubtnut.com/l/_XaUci8ww4Qfh
https://dl.doubtnut.com/l/_iNS9NX6H79bz
https://dl.doubtnut.com/l/_AHg28nADjqip


16. What do you mean by centre of mass of a

system? Prove that the centre of mass of a

system moves as if all the mass of the system

was concentrated at the center of mass and all

the external forces acting on the system were

applied directly at this point

Watch Video Solution

17. Show that the centre of mass of a system

moves with constant velocity, when no

external force acts on a system system.

https://dl.doubtnut.com/l/_AHg28nADjqip
https://dl.doubtnut.com/l/_BatVNPt6eTH1


Watch Video Solution

18. The identical sphere A,B and C each of

radius R are placed touching each other on a

horizontal table. Where is the centre of mass

of the system located relative to the centre of

the sphere A?

Watch Video Solution

19. Two particles of masses hundred and 300

grams have positions  and 2 î + 5ĵ + 13k̂

https://dl.doubtnut.com/l/_BatVNPt6eTH1
https://dl.doubtnut.com/l/_v08oWCYZV54d
https://dl.doubtnut.com/l/_qzsAoTWrBYul


 CM respectively at a given time.

�nd the position of the centre of mass.

Watch Video Solution

6Î + 4ĵ − 2k̂

20. two mass of 0.8 kg and 1 pound to kg are

moving in xy plane at the locations whose

coordinates are (1,-2) and (-3,4) respectively.

�nd the coordinates of the centre of mass of

the system.

Watch Video Solution

https://dl.doubtnut.com/l/_qzsAoTWrBYul
https://dl.doubtnut.com/l/_nPhmrNfNjflk
https://dl.doubtnut.com/l/_WNMoQsTk2NSB


21. Three masses of 0.5 kg 1.5 kg and 2.5 kg are

located in xy plane at points (2,-3), (3,5) and

(-4,-6) respectively. �nd the coordinates of the

centre of mass of the system.

Watch Video Solution

22. two masses  and  move in a

horizontal plane and collide. Given that 

=85g =200g and initially 

and . �nd the velocity of

the centre of mass.

m1 m2

m1

m2 v1 = 6.48cms − 1

v2 = − 6.78cms − 1

https://dl.doubtnut.com/l/_WNMoQsTk2NSB
https://dl.doubtnut.com/l/_Ci4Nloj0SLhf


Watch Video Solution

23. two point masses of 2kg and 3kg are

moving along the same line with speeds

 and  respectively. Find the

speed of the centre of mass of the system if

both the masses are moving in the same

direction

Watch Video Solution

3ms − 1
5ms − 1

https://dl.doubtnut.com/l/_Ci4Nloj0SLhf
https://dl.doubtnut.com/l/_sblSOGSS56Qu


24. two point masses of 2kg and 3kg are

moving along the same line with speeds

 and  respectively. Find the

speed of the centre of mass of the system if

both the masses are moving in the opposite

direction

Watch Video Solution

3ms − 1
5ms − 1

25. If the centre of mass of three particles of

masses 10,20 and 30 g is at point (1,-2,3), then

https://dl.doubtnut.com/l/_2xE7I7UnVyzp
https://dl.doubtnut.com/l/_u60LLGDM8imz


where should a fourth particle of mass 40

gram be placed so that the combined the

centre of the mass of the system is at (1,1,1)?

Watch Video Solution

26. Four particles of masses 2m, m, 4m and 3m

are placed at the corners A,B,C and D of a

square of each side x as shown in the �gure.

Find the position of centre of mass of the

https://dl.doubtnut.com/l/_u60LLGDM8imz
https://dl.doubtnut.com/l/_JRQq8VfyRfYt


system. 

Watch Video Solution

27. Four bodies of masses , 

  and , located

at the corners of a rectangle are shown in the

m1 = 1kg

m2 = 2kg m3 = 3kg m4 = 4kg

https://dl.doubtnut.com/l/_JRQq8VfyRfYt
https://dl.doubtnut.com/l/_jkKlqTdKuRow


�gure. �nd the position of centre of mass. 

Watch Video Solution

28. Two blocks of masses 2kg and 5kg are

placed on a frictionless table and connected

by a spring. On giving a kick rahega block

starts moving towards the other block with a

https://dl.doubtnut.com/l/_jkKlqTdKuRow
https://dl.doubtnut.com/l/_Ihvh51vi0yj6


velocity of . �nd the velocity of centre

of mass.

Watch Video Solution

9.8ms − 1

29. How many uniform identical text books

with a width of 25cm can be stacked on the

top of each obookr on a levelled surface

without the stack falling over. If each

successive book is displaced 3 cm in the width

direction relative to the next lower book?

Watch Video Solution

https://dl.doubtnut.com/l/_Ihvh51vi0yj6
https://dl.doubtnut.com/l/_fJgiJSfsN790


30. From a uniform circular disc of radius R, a

circular disc of radius R/6 and having centre at

a distance R/2 from the centre of the disc is

removed. Determine the centre of mass of

remaining portion of the disc. 

Watch Video Solution

https://dl.doubtnut.com/l/_fJgiJSfsN790
https://dl.doubtnut.com/l/_tOZuzXe04b9g

