Two blocks of mass m and 2m are kept on a smooth horizontal

surface. They are connected by an ideal spring of force constant R. M—)f

Initially the spring is upstretched. A constant force F is applied to the
heavier block in the direction shown figure. Suppose at time t
displacement of smaller block is x. Then displacement of heavier
block at this moment would be
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In the figure shown, the plank is being pulled to the right with
constant speed v, If the cylinder does not slip then.

(A) The speed of the centre of mass of the cylinder is 2v.

(B) The speed of the centre of mass of the cylinder is v.

(C) The angular velocity of the cylinder is v/R

(D) The angular velocity of the cylinder is zero.
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A particle A of mass 18 kg is moving in position direction of x — h
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axis. At initial position x = o, its velocity is 1 m/s, then velocity of
particle at x = 10 m is (use the graph given)
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In the shown figure connector PQ can slide on the two
frictionless conducting rails. Resistance of the rails as well as
fixed connector AB is negligible. Separation between the rails is X X X
¢ and the resistance of the connector is R. A constant force F
parallel to the rails is applied to the connector. There exists a x x *
uniform magnetic field of induction B perpendicular to the plane
of loop. The current in the connector when it achieves the 8 % x
terminal velocity : A
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A thermodynamics process obeys the following relation
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2dQ =dU +2dW

where dQ, dU and dW has usual meaning. [Given di-atomic gas: R = gas constant] then heat capacity for
the process is :
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Six capacitors A, B, C, D, E & F are charged initially and B =
connected in a circuit as shown in the figure their L N :_‘
2uF +

capacitances, initial charges and polarities are also shown

in the figure. If all the keys are switched on simultaneously. e, B
The final charge on capacitor F is ) (‘
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Two identical capacitors 1 and 2 are connected in series to a battery as shown in figure. Capaciter 2
contains a dielectric slab of dielectric constant k as shown. Q1 and Qz are the charges stored in the
capacitors. Now the dielectric slab is removed and the corresponding charges are Qi1 and Q2. Then -
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Charge q of mass m is projected with velocity vo along x-axis in uniform electric field E along y-axis. Radius
of curvature of charge when it has travelled distance d along y-axis is 7 Neglect gravity and it is given that
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A rigid circular loop of radius r and mass m lies in the x-y plane on a flat table and has a current i flowing in it. At

)
this particular place. The earth's magnetic field is B = BXT + B},’} . The minimum value of i for which one end of
the loop will lift from the table is
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A particle of charge (+9) and mass m moving under the influence of uniform
electric field E=E,]  and uniform magnetic field B= -8B, kfollows a
trajectory from P to Q as shown in figure. The velocity at P is
X
X
K

v=—v,i 4-\;9]' and velocity at Q is - %] The magnitude of electric field is
given by
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Figure shows a cross-section of a large metal sheet carrying an electric current along its axis. The current
in a strip of width dl is kdl where k is constant. Find the magnetic field at a point P at a distance x from the
metal sheet.
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A transverse wave is represented by y =y, san[ ;[vt—x) ] The maximum particle velocity is twice the
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wave velocity for & =
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A circular disc is rolling down an inclined plane without slipping. If the angle of inclination is 30¢°, the
acceleration of the disc down the inclined plane is
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For a particle executing SHM, the potential energy is given byU=U, (1+sir‘r2 (Dt). The maximum Kkinetic

energy of the particle is
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A small square loop of wire of side / is placed inside a large square loop of wire of side L (L>>/). The loops
are co-planar and their centers coincide. The mutual inductance of the system is proportional to
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There are two radioactive substances 4 and B . Decay constant of B is two times that of A . Initially, both
have equal number of nuclei. After n half lives of 4, rate of disintegration of both are equal. The value of »
is
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The power factor of the circuit is 1//2. The capacitance of the circuit is 2sin(100 1)

equal to @
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The plates of a parallel plate capaitor with no dielectric are connected to a voltage source. Now a
dielectric of dielectric constant K is inserted to fill the whole space between the plates with voltage
source remaining connected to the capacitor. Which of the following is incorrect.

(A) the energy stored in the capacitor will become v—fold

(B) the electric field inside the capacitor will decrease to K—times
(C) the force of attraction between the plates will increase to K? — times

(D) the charge on the capacitor will increase to K—times
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An inductance of negligible resistance whose reactance is 22 ( at 200 Hz is connected to 200 V, 50 Hz
power line. The value of inductance is
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A cavity of radius R/2 is made inside a solid sphere of radius R. The centre of the cavity is located at a
distance R/2 from the centre of the sphere. Find the gravitational force on a particle of mass ‘m’ at a
distance R/2 from the centre of the sphere on the line joining both the centres of sphere and cavity

(opposite to the centre of cavity). [Here g = GM:‘RZ. where M is the mass of the sphere]
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A container filled with air under pressure Po contains a soap bubble of radius R. When the air pressure is
reduced to half isothermally, the bubble radius becomes (5R/4). If the surface tension of the soap water

solution is S, then find % J
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A glass tube of 1.0 m length is filled with water. The water is drained out very slowly from the tube through a
hole in the bottom while a vibrating 500 HZ tuning fork is held near the open upper end of the tube. If the
speed of sound is 320 ms™', find the number of resonance that can be obtained.
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Find the focal length of the glass (u = 3/2) lens (bi convex lens) of

radius of curvature 20 cm, with air as medium on one of its side and
water on the other.
ar water

(i.l.air =1 Hwater = 13)
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A point object is moving with velocity 0.01 m/s on principal axis towards a convex lens of focal length 0.3 m.
When abject is at a distance of 0.4 m from the lens, find

(a) rate of change of position of the image, and

(b) rate of change of lateral magnification of image.
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Electromagnetic waves travel in a medium at speed of 2x10°m/s. The relative permeability of medium is
1 . Find relative permittivity.
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