A block of mass m i1s moving along positive x
direction on a smooth horizontal surface with

velocity u. It enters a rough horizontal region at
x = 0. The coefficient of friction in this rough
region varies according to g = ax, where ‘a’ is
a positive constant and x 1s displacement of the
block in the rough region. Find the time for which
the block will slide in this rough region.




(i) A small steel ball (B) is at rest on the edge of a
table of height 4. Another identical steel ball
(A) 1s tied to a light string of length L=1.0 m

and is released from the position shown so
that it swings like a pendulum. At the lowest
position of its path it hits the ball B which
is at rest- Ball B flies off the table and hits
the ground in time f. After collision the ball
A keeps moving for a time ¢t~ before coming
to rest for the first time. Find the value of A if
t = t". Collision between the balls is head on
and coefficient of restitution is ¢ = 0.995.
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- A pendulum has a particle of mass m attached

to a massless rod of length L. The rod is

released from a position where it makes an

angle 0 | <— | with the vertical. The time

C= 0995 2)

period of oscillation is observed to be 7,
~ \' Another similar pendulum has a rod of length
2L. Time period of this pendulum when
released from position 6, 1s 7. Which is larger

LT 9
TorT,’




A rigid body 1s to be suspended like a physical
pendulum so as to have a time period of 7 =0.27x
second for small amplitude oscillations. The

minimum distance of the point of .suspcnshm from
the centre of mass of the body is /, = &&= to get
this time period. Find the maximum distance (/)
of a point of suspension from the centre of mass
of the body so as to get the same time period.
lg =10 m/.s'll YOvn=0oum




A block of mass M rests on a smooth horizontal
table. There is a small gap in the table under
the block through which a pendulum has been
attached to the block. The bob of the simple
pendulum has mass m and length of the pendulum

is L. The pendulum is set into small oscillations

in the vertical plane of the figure. Calculate its
time period. The table does not interfere with the
motion of the string.
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A box B of mass M hangs from an ideal spring of

force constant k. A small particle, also of mass M,
is stuck to the ceiling of the box and the system
is in equilibrium. The particle gets detached from
the ceiling and falls to strike the floor of the box.
[t takes time ‘1’ for the particle to hit the floor after
it gets detached from the ceiling. The particle,
on hitting the floor, sticks to it and the system
thereafter oscillates with a time period 7. Find the

1
height H of the box if it is given that 7 = —7
o0V

Assume that the floor and ceiling of the box always

,k remain horizontal.
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Two spheres A and B of the same mass m and
the same radius are placed on a rough horizontal
surface. A 1s a uniform hollow sphere and B is
uniform solid sphere. They are tied centrally to
a light spring of spring constant k as shown in
figure. A and B are released when the extension
in the spring is Xx,. Friction is sufficient and
the spheres do not slip on the surface. Find the
frequency and amplitude of SHM of the sphere A.







