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A. Mechanics Numericals

1. In the situation shown in the figure, the rope is
light and the pulleys are frictionless. (a) Find
the acceleration of the blocks A and B. (b) Will
the pulleys rotate clockwise, anticlockwise or will
not rotate?

2. A turn of radius 20 m is banked for the vehicles
going at a speed of 36 km/h. If the coefficient of
static friction between the road and the tyre is
0.4, what are the possible speeds of a vehicle so
that it neither slips down nor skids up?

3. A block of mass m is kept on another block of
mass M and the system rests on a horizontal
surface. A constant horizontal force F acting on
the lower block produces an acceleration F

2(M+m)

in the system, the two blocks always move to-
gether. (a) Find the coefficient of kinetic fric-
tion between the bigger block and the horizontal
surface. (b) Find the frictional force acting on
the smaller block. (c) Find the kinetic energy
of the smaller block as it moves a distance d.
(d) Find the work done by the force of friction
on the smaller block during a displacement d of
the system.

4. A man of mass M having a bag of mass m slips
from the roof of a tall building of height H and
starts falling vertically. When at a height h from
the ground, he notices that the ground below him
is pretty hard, but there is a pond at a horizontal
distance x from the line of fall. In order to save
himself he throws the bag horizontally (with re-
spect to himself) in the direction opposite to the
pond. Calculate the minimum horizontal veloc-
ity imparted to the bag so that the man lands in
the water. If the man just succeeds to avoid the
hard ground, where will the bag land?
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B. Electromagnetism Numericals

1. Three identical metal plates with large surface
areas are kept parallel to each other as shown in
the figure. The leftmost plate is given a charge
Q, the rightmost a charge −2Q and the middle
one remains neutral. Find the charge appearing
on each of the surfaces.
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2. A finite ladder is constructed by connecting sev-
eral sections of 2 µF, 4 µF capacitor combina-
tions as shown in the figure. It is terminated by
a capacitor of capacitance C. What value should
be chosen for C, such that the equivalent capac-
itance of the ladder between the points A and B
becomes independent of the number of sections
in between?
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3. A voltmeter coil has resistance 50.5 Ω and a re-
sister of 1.15 kΩ is connected in series. It can
read potential differences up to 12 volts. If this
same coil is used to construct an ammeter which
can measure currents up to 2.0 A, what should
be the resistance of the shunt used?

4. Consider the situation shown in the figure. The
wire PQ has mass m, resistance r and can slide
on the smooth, horizontal parallel rails separated
by a distance l. The resistance of the rails is neg-
ligible. A uniform magnetic field B exists in the
rectangular region and a resistance R connects
the rails outside the field region. At t = 0, the
wire PQ is pushed towards right with a speed
v0. Find (a) the current in the loop at an in-
stant when the speed of the wire PQ is v (b) the
acceleration of the wire at this instant, (c) the
velocity v as a function of x and (d) the maxi-
mum distance the wire will move.
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