Center of Mass
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Question )

A massless ring hangs from a thread and two beads of mass m slide on it without friction. The beads
are released simultaneously from the top of the ring and slide down opposite sides. If the angle from
vertical at which tension in the thread becomes zero for the first time is 6. Find sec#é.
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. Question ) —

A flexible drive belt runs over a frictionless flywheel (see Figure). The mass per unit length of the
drive belt is 1 kg/m, and the tension in the drive belt is 10 N . The speed of the drive beltis 2 m/s.

The whole system is located on a horizontal plane. Find the normal force (in N ) exerted by the belt
on the flywheel.
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The flexible bicycle type chain of length %r and mass per unit length r is released from rest with 6 =

0° in the smooth circular channel and falls through the hole in the supporting surface. Determine the
velocity v of the chain as the last link leaves the slot.
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The frame of mass 6 m is initially at rest. A particle of mass m is attached to the end of the light rod,
which pivots freely at A . If the rod is released from rest in the horizontal position shown, determine

the velocity v, (in m/s ) of the particle with respect to the frame when the rod is vertical. (Length of
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Question )

A pendulum bob of length 1 and mass m(500 g) is suspended on a smoothly running trolley of mass
M(50 kg). The pendulum bob is given an impulse so as to impart it a horizontal velocity v,.

Maximum velocity attained by trolley in subsequent motion is FKl'Vo- Assume that pendulum bob
oscillates subsequently find the value of K?.
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Question )

A pendulum bob of length 1 and mass m(500 g) is suspended on a smoothly running trolley of mass
M(50 kg). The pendulum bob is given an impulse so as to impart it a horizontal velocity v,.

Maximum velocity attained by trolley in subsequent motion is FKl'Vo- Assume that pendulum bob
oscillates subsequently find the value of K?.
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Question )

(R
A carriage of mass M and length £ is joined to the end of a slope as shown in the figure. A block of
mass m is released from the slope from height h . It slides till end of the carriage. The friction
between the mass and the slope and also friction between carriage and horizontal floor is negligible.

Coefficient of friction between block and carriage is u. Find h in the given terms.
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Question )

(Ry
A small ball of mass m is placed in a circular tube of negligible width, mass M and radius R which is

kept on a horizontal plane in gravity free space. Friction is absent between tube and ball. Ball is given

a velocity v, as shown. Then, ™
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(A) Path of ball from center of mass of system (ball + tube) will be circular.

(B) Path of ball from center of mass of system (ball + tube) will be elliptical

(C) Radius of curvature of ball at the time of projection of ball is _mltl;l

p
(D) Normal force between tube and ball if M = 2m, at the time of projection of ball is 2'::“
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A small object of mass m = 1 kg is released from rest at the top of an inclined plane that connects to
a horizontal plane without an edge. it slides onto a cart of mass M that has a semi-cylindrical surface

of radius R = 0.36 m fixed to the middle of it, as shown in the figure.

The small object reaches the topmost point of the semi-cylinder and stops there. It continues to

mw'/cilly\w,ith free fall and hits the cart exactly at the edge. All friction can be neglected.
GT" Ve

O-¢ -4 wed&(

—p \,banl \/‘* \lz‘:—) \]l:\’z l .
L 'u).\"'\'\"\kg L‘)QJ%Q,
N =

—> ?i _ ?{' h \ o

Q 5%y
2
My, = mQ\l,fr\) 'y v e, Rl
V.= . A ... @
=W M
i | % ¥

Ans. 4



Question ) V,= .F’g_ 28h Vi=% , h((—_,:’.m); ZKJ

S ——

What is the minimum possible length of the cart?
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Question )

nel b ueshon No- L
At what height h was the small object released ? (_‘fo‘ o af irene )

Wh=1(2) K
Bh=1(2)x h
©Oh=1(2)R

(D) h = (ﬂ)2 R

m

o o o e i

Ans. B






| —_ . y g 2 s
uestion ) -:7 > 2rmv,= Mz ) 2 = L Im(vz2) 4+ Lmvpx
. Q Y ¢ : - (Z M‘b) > ) gl
% Al
Two paticles of mass m, constrained to move along the circumference of a smooth circular hoop of

equal mass m, are initially located at opposite ends of a diameter and given equal velocities v,

shown in the figure. The entire arrangement is located in gravity free space. Their relative velocity
just before collision is:

(A) % Vo
V3

(B) Vo

(C) % Vo

(D) none of these
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