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TOPICS to be covered

Motion of COM
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A circular hole of radius (525) is cut of a circular disc of radius 'a’ as shown in figure. The

centroid of the remaining circular portion with respect to point 'O’ will be:

ey [24 Feb, 2021 (Shift-11)]
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. Question }?

The disc of mass M with uniform surface mass density o is shown in the figure. The
centre of mass of the quarter disc (the shaded area) is at the position ;— g— where X is

_ (Round off to the Nearest Integer) [a WWWWﬁgﬁre]
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The coordinates of centre of mass of a uniform flag shaped lamina (thin flat plate) of
mass 4kg. (The coordinates of the same are shown in figure) are: [8 Jan, 2020 (Shift-1)]
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Three point particles of masses 1.0 kg, 1.5 kg and 2.5 kg are placed at three corners of a

right angle triangle of sides 4.0 cm, 3.0 cm and 5.0 cm as shown in the figure. The center

of mass of the system is at a point: [7 Jan, 2020 (Shift-1)]

@ 0.6 cm right and 2.0 cm above 1kg mass (B14)
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2
A rod of length L has non-uniform linear mass density given by p(x) =a+b (%) where

a and b are constants and 0 < x < L. The value of x for the centre of mass of the rod is
at: 24" [9 Jan, 2020 (Shift-11)]
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Three particles of masses 50 g, 100g and 150g are placed at the vertices of an
equilateral triangle of side 1 m (as shown in the figure). The (x, y) coordinates of the

centre of mass will be: [12 April, 2019 (Shift-11)]
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A uniform rectangular thin sheet ABCD of mass M has length a and breadth b, as shown
in the figure. If the shaded portion HBGO is cut off, the coordinates of the centre of mass
of the remaining portion will be: [8 April, 2019 (Shift-11)]
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Consider a circular disc of radius 20 cm with center located at the origin. A circular hole
of a radius 5 cm is cut from this disc in such a way that the edge of the hole touches the

edge of the disc. The distance of center of mass of residual or remaining disc from the
origin will be- (January 2025)/ 23-01-2025/Morning Shift
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The center of mass of a thin rectangular plate (fig - x) with sides of length a and b,
OnX
whose mass per unit area (¢) variesas ¢ = — (where G, is a constant), would be

ab
(January 2025)/28-01-2025/Morning Shift)
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Find Velocity of center of mass.
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Find acceleration of center of mass.

Gl = | So- (N :_ Zl\f)/\g2

2y
25
Q—Zm‘: \_5(-2;1) t18(27) AT_%—)JB.UHO
)

C:MQ—D T_ |0“ = |QO\‘_‘. \Qx 2 =)-‘:\2Q7\\
o

AAAAAAAA



Find acceleration of center of mass.
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System is release from rest. Find acceleration of each block. N

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

AftR:HRYDB.uno | 19 Mar 2026, 18:06 IST ATDB.uno



ATDB.uno-z

IA%E W'\(T)DB uno [ Unauthorised redistribution is strictly prohibited

o o
A body of mass 4 kg moves along +X direction at a speed of 20 m/s. Find the speed

with which a 10 kg mass should move along +Y direction such that their center of

mass travels along line x = y. Assume both particle start at the same time from
origin.
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Two balls A and B of mass m and 2m are projected up as shown.

Find (1) initial velocity and height of COM
(2) find maximum height of COM
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A man (mass = 50 kg) and his son (mass = 20 kg) are standing on a frictionless surface facing each
other. The man pushes his son, so that he starts moving at a speed of 0.70 ms~! with respect to the
man. The speed of the man with respect to the surface is VAR))

a. 10.28 ms!

e

b./ 0.20 ms™!

20
oL

c. | 047 ms! | -9 K &K&km = \NTrmom)
d. |0.14ms! =l =T D 2w -, =05 2=\,
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A man (mass = 50 kg) and his son (mass = 20 kg) are standing on a frictionless surface facing each
other. The man pushes his son, so that he starts moving at a speed of 0.70 ms~! with respect to the

man. The speed of the man with respect to the surface is VAR))
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0.28 ms™! 2655 V 20k
a. | L. o s L ’
=k 0 e—\i—— \Q'_ IRy )

3 )

b. |0.20ms &NLH\
ATDB.unowr—

c. 1047 ms! M{C\'\W\\Ca.\ QY‘Q/\RW 'S Ko Seaved

&%J[Q“’\ \b\d’c (Y\om)
M€, = (Qtd S ® el
| _)*KO*Q) Mé% = 22“\’0"'2(3“3\’3 '!‘\Q-\-Q)

( Infeans oAty bf’ Mo %fwo\) (W\u&(‘&g > %«cg)
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Three interacting particles of masses 1 kg, 2kg and 3kg each have a velocity of 20 m/s magnitude
along the positive direction of x-axis, y-axis and z-axis. Due to force of interaction the third particle
stops moving. The velocity of the second particle is 201 + 5§ — 10k. What is the velocity of the first
particle?
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A bomb/

is placed at origin explodes into three fragments in mass ratio 1 : 2 : 3. If lightest particle
move along +X with 20 m/s, heaviest particle move along +Y with 10 m/s. Find velocity of
remaining part. and enenqy of < plo sia vy
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