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A particle 1s moving on a straight line and all the
forces acting on it produce a constant power P
calculate the distance travelled by the particle in
the interval its speed increase from Vto 2V.
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A particle moves along the loop A-B-C-D-A

while a conservative force acts on it. Work done
by the force along the various sections of the path
are - Wy |, p==50J ;Wp_, =25);We_p=
60 J. Assume that potential energy of the particle
is zero at A. Write the potential energy of particle
when it is at B and D.




A pan of negligible mass is supported by an ideal
spring which is vertical. Length of the spring is L.
A mass M of sand is lying nearby on the floor. A
boy lifts a small quantity of sand and gently puts
it into the pan. This way he slowly transfers the

entire sand into the pan. The spring compresses
Lo : :

by ~2. Assume that height of the sand heap on the
2

floor as well as in the pan is negligible. Calculate

the work done by the boy against gravity in

transferring the entire sand into the pan.
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A completely filled cylindrical tank of height H
contains water of mass M. At a height 4 above the
top of the tank there is another wide container.
The entire water from the tank is to be transferred
into the container in time 7, such that level of
water in tank decreases at a uniform rate. How
will the power of the external agent vary with
time?
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A uniform chain of mass m, and length / rests on
a rough incline with its part hanging vertically as

shown in the fig. The chain starts sliding up the
incline (and hanging part moving down) provided
the hanging part equals 7 times the chain length
(n < 1). What is the work performed by the
friction force by the time chain slides completely
off the incline. Neglect the dimension of pulley
and assume it to be smooth.







A large flat board is lying on a smooth ground. A
disc of mass m = 2 kg is kept on the board. The
coefficient of friction between the disc and the
board is 4 =0.2 . The disc and the board are moved

~

with velocity u = 27 ms ™' and V = 2/ ms~
respectively [in reference frame of the ground].
Calculate the power of the external force applied
on the disc and.theforce applied on the board. At

what rdte heat is being dissipated Gee, to friction
_ , -2
between the board and the disc? [¢g = 10)ms 7]




A plank i1s moving along a smooth surface

with a constant speed V. A block of mass M is

gently placed on it. Initially the block slips and

then acquires the constant speed (V) same as the

& oj’ Plank. .Thmughout the period, a horizontal force
- is applied on the plank to keep its speed constant.

— (a) Find the work performed by the external
force.
UM (b) Find the heat developed due to friction
- M between the block and the plank.
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A particle of mass m = 1 kg is free to move along

x axis under influence of a conservative force. The
potential energy function for the particle is

(xY].
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Where b = 1.0 m and a = 1.0 J. If the total
mechanical energy of the particle is zero, find
the co-ordinates where we can expect to find the
particle and also calculate the maximum speed of
the particle.




In the arrangement shown in the fig. all the three
blocks have equal mass m. The length of the
strings connecting A to C and B to C is L each.
Assume the gravitational potential energy of any

mass at the level of the pulleys to be zero. Neglect
dimension of the pulley and treat the strings to be
massless. Distance between the pulleys is 2d.
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(a) Write the potential energy of the system as a
function of angle 6.

(b) Knowing that potential energy of the system
will be maximum or minimum in equilibrium
position, find value of 0 for equilibrium.

(c) Tell if the equilibrium is stable or unstable.




