There 1s a fixed half cylinder of radius R on a

1orizontal table. A uniform rod of length 2R
eans against it as shown. At the instant shown,

307 and the right end of the rod is sliding with

> V

(a) Calculate the angular speed of the rod at this

instant.

(b) Find the vertical component of the velocity of
the centre of the rod at this instant.




A uniform disc of radius R = 2V3 m is moving
on a horizontal surface without slipping. At some

instant its angular velocity 1s @ = 1 rad/s and

. . [, )
angular acceleration is & = \3 rad/s".

(a) Find acceleration of the top point A.
(b) Find acceleration of contact point B.

(¢) Find co - oridnates (r, 8) for a point P which

has zero acceleration.







A convex surface has auniform radius of curvature
equal to SR. A wheel of radius R is rolling without
sliding on it with a constant speed v. Find the

acceleration of the point (P) of the wheel which is

in contact with the convex surface.




Two cylinders A and B have been placed in contact

on an incline. They remain in equilibrium. The
dimensions of the two cylinders are same. Which

_53 e cylinder has larger mass?
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A rod of mass M and length L is hinged about

its end A so that it can rotate in vertical plane.

When the rod is released from horizontal position

it takes 7, time for it to become vertical.

(a) A particle of mass M is stuck at the end B
of the rod and the rod is once again released
from its horizontal position. Will it take
more time or less time (than #,) for the rod to
become vertical from its horizontal position.

At what distance x from end A shall the
particle of mass M be stuck so that it takes
minimum time for the rod to become vertical

from its horizontal position.
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A ring of mass M and radius R is held at rest on
a rough horizontal surface. A rod of mass M and

length L = 2\3R is pivoted at its end A on the
horizontal surface and is supported by the ring.
There 1s no friction between the ring and the rod.
The ring 1s released from this position. Find the
acceleration of the ring immediately after the
release if 8 = 60°. Assume that friction between
the ring on the horizontal surface is large enough
to prevent slipping of the ring.
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A spool has the shape shown in figure. Radii
of inner and outer cylinders are R and 2 R
respectively. Mass of the spool is 3 m and its
moment of inertia about the shown axis is 2mR®.
Light threads are tightly wrapped on both the
cylindrical parts. The spool is placed on a rough
surface with two masses m; = m and m, = 2m
connected to the strings as shown. The string
segment between spool and the pulleys P, and P,
are horizontal. The centre of mass of the spool is
at its geometrical centre. System is released from
rest.
(a) What is minimum value of coefficient of
friction between the spool and the table so
that it does not slip?

(b) Find the speed of m; when the spool

wmplLlu one rotation about its centre.
Sl axis

,,\/

wak € Fug e u iy

7

J
1




w": 0%+2 °(<252—)

wz.: L(SLOL
- Mﬂi: Z_SI__Q
2R K
o= 2310
N
(9= Ywr

=qJ2ﬂiﬁ'




In the figure shown a plank of mass m is lying at

rest on a smooth horizontal surface. A cylinder of
same mass m and radius r 1s rotated to an angular
speed w and then gently placed on the plank. It
is found that by the time the slipping between the
plank and the cylinder cease, 50% of total Kinetic
energy of the cylinder and plank system is lost.

Assume that plank is long enough and U is the
coefficient of friction between the cylinder and
the plank.

m, r

(a) Find the final velocity of the plank.

(b) Calculate the magnitude of the change in
angular momentum of the cylinder about its

centre of mass.

(c) Distance moved by the plank by the time
slipping ceases between cylinder and plank.







