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Q1. Centre of mass is a point
(a) Which is geometric center of a body
(b) From which distance of particles are same
(c) Which moves exactly as motion described by newton’s second law.

(d) Which represents average position of all masses of system.

Q2. Two semicircular rings of linear mass densities A and 2 A-and of radius ‘R’ each are
joined to form a complete ring. The distance of the center of the-mass of complete
ring from its geometrical centre is :

@@ =2 (b) & OES (d) none of these
8 3w 4T
Q 3. Auniform thin rod is bent’in'the form of closed loop ABCDEFA as shown in the
figure. The x-coordinate of the-centre of mass of the system is
Ay
:C semicircle
_AB D-E\ ¢
semicircle
'F
2r 6r 2r
€)) — (b) - p—ps (c) - — (d) Zero

Q4. Three identical metal balls each of radius r are placed touching each other on a
horizontal-surface such that an equilateral triangle is formed, when centres of three
balls are joined. The centre of the mass of system is located in:

(@) horizontal surface

(b) centre of one of the balls

(c) line joining centres of any two balls

(d) point of intersection of the medians of equilateral triangle

Q5. Assuming potential energy ‘U’ at ground level to be zero. All objects are made up of
same material. Up = Potential energy of solid sphere Uq = Potential energy of solid
cube Ur = Potential energy of solid cone Us = Potential energy of solid cylinder
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Solid sphere Solid Cube Solid Cone Solid Cylinder
0 R _ S
ID D D
— F— u=o0
D D D
(@) Us>Up (b) Ug > Us (c) Up > Uq (d) Up > Us

Q6. Seven particles, each of mass m are placed at the seven corners of a cube of side 'a’, but
one corner is vacant, as shown in figure. The co—ordinates of the centre of mass of the

system is :
4
A
a
[6————>
m m
m
m
m >y
m
X
2a 2a 2a 3a 3a 3a
® (3.7.7) ONE DD,
a a a 5a 5a 5a
© (535:3) ONER

Q7. Two semicirculardiscs made of same material‘having radius r and 2r are placed

as shewn in figure. Find out the center of mass.of structure.
\Z Y

AN,

N

@ (0.%7) ) (0.557)
©(057) @ (0.557)

Q 8. Ineach situation of column-I a mass distribution is given and information regarding x
and y-coordinate of centre of mass is given in column-I1. Match the figures in
column-1 with corresponding information of centre of mass in column-I1.

Use code LIVE to get Maximum OFF on Unacademy PLUS / Iconic and learn from India’s Top Faculties


https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain

I hysicsaholi =
Column-I Column-II
An equilateral triangular wire frame is y
A made using three thin uniform rods of 37‘! : Xy > 0
(A) mass per unit lengths A, 24 and 31 as X (p)
shown
A square frame is made using four thin 4
- . 2 A
(B) uniform rods of mass per unit length y @ Yor >0
lengths 4, 24, 31 and 44 as shown D i
A circular wire frame is made of two

y
A
c uniform semicircular wires of same <0
X
© radius and of mass per unit length A and ) Kem
2\

22 as shown

A circular wire frame is made of four
uniform quarter circular wires of same 2 . Yo <0
(VJN radius and mass per unit length A, 24, x (s) -
32 and 42 as shown 3 ok
P 7 \\ '\ "' e 7/ ‘/'J

Q9. Inthe figure shown find out the dista
circular plate of radius 3 R from’ an
at 2R distance from centre djflaf e cn‘cu

"ée\Lof centre of/mass of a system qf a Emfo}n
a\lgole of radius R JS cut Whose E“entre is

\\/

\ ) N’

N
'\%;4
\

f \\ )
Q 10. From the unifor %lﬂse: of radids 4 R two small disc of radius R are cut off. The centre
of mass of the Qe struc;ure will be : (Centre of lower circular cavity lies on x-axis
and CQPIQE\ ‘of. upper ircular cavity lies on y-axis )

y
(V)

(b} R/S \ (c) R/2 (d) none of these

@t

~R ~R ~R ~R
(a)lg:'Jg (b) —13%+Jg
©-iz—Jjz (d) =, @+))

=]
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Q 11. From a uniform square plate the shaded portions are removed as shown in figure. The
coordinates of centre of mass of the remaining plate are X, y. Axes and origin are
shown in figure.

Y
©.0) X
a a a a
(a)X<g,y<g (b)X>g’y<g
@©x<Zy>- (@dx>2,y>=

Q 12. A homogenous body consists of right circular conical portien attached to a
hemispherical portion of radius R = v/3 m. Determine the height H.of cone if the
centre of gravity of the composite body coincides with'the center O-of the circular
base of the cone.

(@ 1Im (b)-2m
(c)3m (dy4m

Q 13. “Match the following
Following is a solid object formed by three parts which are a solid hemisphere, solid
cyHinder and a solid-cone. The material of the object is uniform and all the above
parts are made up'of the same material. The dimensions of the objects are indicated in
the figure. The points A,B,C,D,E lie on the common axis of the system as shown in
the figure./Point\C is the centre of the cylinder.
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Column I Column II
(A) Centre of mass of the whole system lies on (p) AB
segment

(B) Centre of mass of the system of only hemisphere and (qQ) BC
cylinder lies on segment

(C) Centre of mass of the system of only cone and (r) CD
cyllinder lies on segment

(D) Centre of mass of the system of only hemisphere (s) DE
and cone lies on segment

Q 14. An object comprises of a uniform ring of radius R and its uniform chord AB (not

necessari
centre of

(@) (R/3,

ly made of the same material) as shown. Which of the fellowing cannot be the
mass of the object?

R/3)

(b) (R/ V2, RIW2)

(c) (R/4,
(d) Nene

R/4)
of\the above

Q 15.% Section'AOB-is cut from a upiform circularplate of radius R. find distance of centre of
mass of AOB from O if 8 is very'small-angle?

@R
(c) 2R/3

20
=,

(b) R/2
(d) R/3

Q 16. A uniform solid sphere of radius R is divided into four equal parts. Distance of centre
of mass of one part from centre of complete sphere is

(a) 3R/8
(c) 3R/4

(b) 3V2 R/8
(d) R/4

Q 17. Mark correct statements

(a) Ifall
same pla

particles of a system are lying in a plane centre of mass of system must be in
ne.
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(b) If all particles of a system are lying in a spherical volume centre of mass of system
must be in that spherical volume.
(c) If all particles of a system are lying in a cubical volume centre of mass of system
must be in that cubical volume.

(d) There must be some mass at position of centre of mass

Answer Key

Q.lcd

Q.21

Q.3d

Q.4d

Q54a,b

Q6D

Q.7b

Q.8(A)q,r(B)ps (C)ps (D)
P,S

Q9a

Q.10d

Q.11b, |Q.12¢c Q.13 A)g®B)qEC)rd)q Q.14b [Q.15¢c
Q.16b [Q.174a,b,c
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Written Solution

DPP 1 & 2 — C.0.M. of system of particles,
C.0.M. of continuous mass system

By Physicsaholics Team
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(W wm o, Ty : _
@o%nhoh 0{- ol %@;ﬁ@
(a) Which Is geometric ce %@ (ox@ T i,
P
S 1M

= _ ma,
Q)1 Centre of mass is a point i @\@
—_) 1

(b) From which dist les are same it s deck E’“'>
ot10 %w by newton’s second law.
(d) W - avera%& It " all masses of system.



mass of

Q)2 Two semicircular rings of linear mass densities A and @mf radius ‘R’ each
{

are joined to form a complete ring. The distance of the c%

>

complete ring from its geometrical centre is : %

2 kA
21 X 2 -
% > T
@ Cm %mw |
AN
ST

hy 3%
(d) none of these



Q)3 A uniform thin rod is bent in the form of closed Ioo @A as shown in
the figure. The x-coordinate of the centre of mass of the




Q) 4Three identical metal balls each of radius r are plac each other on a
horizontal surface such that an equilateral triangle | |s r centres of three
balls are joined. The centre of the mass of syste

Ine jol of Q\g&
(d) poin interse@@@medms of equilateral triangle



Q)5 Assuming potential energy ‘U’ at ground level to be zero:< All objects are made
up of same material.U, = Potential energy of SO|Id = Potential energy

of solid cubeUg = Potential energy of SO|Id ntial energy of solid
cylinder
ha _ —T YB (_ T"D( Solid sphere Solid Cub % Solid Cy||
_ (Tt g .
mg=FTD D )
zfﬂp
Uu=>0

M>U@ ub)/ @ @(C) Up>Ug ><Zd) Up > Ug

> w{}; u




side 'a’, but one corner Is vacant, as shown in figure. Th tes of the centre
of mass of the system is :

Q)6 Seven particles, each of mass m are placed at the sever@{s of a cube of

LmX0 + AL XO\

(M— 7 - @{\ L




ol Bame ThKherp
Q) 7 Two semicircular discs made of same material havi Q.Fn and 2r are placed
as shown in figure. Find out the center of mass of s \

by y4
e S N
(M

S 1 [
_ =28 MYy @
T




Q)8 In each situation of column-1 a mass distribution is given and information regarding

x and y-coordinate of centre of mass is given in column-I1. Match-the figures in column-|

with corresponding information of centre of mass in column-
Column-I

An equilateral triangular wire frame is

made using three thin uniform rods of _sax

mass per unit lengths A, 24 and 31 as 5)
shown )X C @27‘ X
Sh,

A square frame is made using four thi ¥ 9y52 (3,8 X W9 =
uniform rods of mass per unit | 2 ) @ Y. >0
lengths A, 21, 31 and 44 as shown e
(7, B
Xcm < 0
. Yem <0
radius and mass per un

34 and 44 as shown (]7




uniform circular plate of radius 3 R from O In WhIC adms R Is cut whose

Q)9 In the figure shown find out the distance of centre o a system of a
centre is at 2R distance from centre of large cwcni\ i )




Q)10 From the uniform disc of radius 4 R two small dIS R are cut off.
The centre of mass of the new structure will be : (C er-circular cavity lies

e
on x-axis and centre of upper circular caV|ty Iles
\{
—m




figure. The coordinates of centre of mass of the remaini X, Y. Axes and

origin are shown in figure. %

Q)11 From a uniform square plate the shaded portions are @eﬁd as shown in

I
ING=EE




Q)12 A homogenous body consists of right circular conical lon attached to a
hemispherical portion of radius R = +/3 m. Determine th of cone if the

centre of gravity of the composite body commdes wi th of the circular
base of the cone. '

H/ _L\/.EP’S?/G .
pl > 84/
7 - ZLICAR
(a) 1m @ (b) 2m ‘F‘L_j”l
W@ @4am "GN




Match the following

Q)13 Following is a solid object formed by three parts which are a solid hemisphere,

solid cyllinder and a solid cone. The material of the ebject is uniferm and all the above
parts are made up of the same material. The dimensions of the objects are indicated in
the figure. The points A,B,C,D,E lie on the'’comman axis of the system ‘@s-shown in the

codnols Bypta figure. Point C Iojl e.centre of the cylinder.
T =w
’\\\éam m‘aze'“d.,m 1 \(\ X0 —\'——-X(Sdl 4) My
34 .’ ‘m
% 2 L :_ci’_ \ AT
B Do /ha 3d44d __ wd
o d A
R AR
O~ o 24 _d
o{/{ = 7
6 d PR
$ 4 2
ERrmTs " =  d-3d_
—/d ? X\Z



>

Column | olumn Il
(A) Centre of mass of the whole system lies on AB
segment \
C

(B) Centre of mass of the system of only hemisph
cylinder lies on segment , C
(C) Centre of mass of the system ofconty
cyllinder lies on segment
(D) Centre of mass of t

=

tem of




Q)14 An object comprises of a uniform ring of radius R and4 form chord AB

(not necessarily made of the same material) as shown \ following
cannot be the centre of mass of the object? >

(a) (R/3,R/3)

(C) (?/4,R
(d) None o




Q)15 Section AOB is cut from a uniform circular plate W@F} find distance of
centre of mass of AOB from O if 0 is very small ani&%
1)




Q)16 A uniform solid sphere of radius R is devided into @parts Distance
of centre of mass of one part from centre of com[ﬁ%

(a) 3R/8
\(D)-3V2 R/8 \% @
(C) 3R/4 \i}{ N - %f: ;\g,/m
LS %



) avhicJn axa
T A QQ Yxa\okam

’ M, x0 4+, X0t —
Q)17 Mark correct statements P = b At -
= 0
| = VD CM s R Xyl Ran.
(a) Mall particles of a system are lying in éﬁl\a?ne centr@s of

system must be In same

(b particles of a gina i@% ume centre of

mass of system at sphe |
aII partl em are % ubical volume centre of
mass o ‘ v st be Inthat c | volume.

(there ySt be some ma \u Sition of centre of mass

@%

N
lO
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