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Q.1.. A charge +Q, is uniformly distributed within a sphere of radius R. Find the
electric field, due to this charge distribution, at a point distant r from the
centre of the sphere where :

(j0<r<Rand (ii)r>R

Q.2. The two plate of a parallel plate capacitor are 4mm apart. A slab of dielectric
constant 3 and thickness 3mm is introduced between the plates with its
faces parallel to them. The distance between the plate is so adjusted that
the capacity of the capacitor become 2/3" of its original value. What is the
new distance between the plates?

Q.3 How does drift velocity of electron in a metallic conductor vary with increase
in temperature ? Explain

Q.4. A straight wire of length L is bent into a semi-circular loop . Use Biot-Savart’s
law to deduce an expression for the magnetic field at its centre due to the
passing through it.
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Q.5. If a particle of charge g is moving with velocity v along the y-axis and the
magnetic field B is acting along the z-axis, use the expression F=q (v x B)
to find the direction of the force F acting on it. A beam of proton passes
undeflected with a horizontal velocity v, through a region of electric and
magnetic fields, mutually perpendicular to each other and perpendicular to
the direction of the beam. If the magnitudes of the electric and magnetic
fields are 100 kV/m, 50 mT respectively,
calculate

(i) velocity of the beam v.
(ii) force exerted by the beam on a target on the screen, if the proton beam
carries a current of 0.80 mA.
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Q.1. Two parallel uniformly charge infinite plane sheets, ‘1’ and ‘2’, have charge
densities +o and - 20 respectively .Give the magnitude and direction of the
net electric field at a point (i) in between the sheets

Q.2. A galvanometer coil of 50 Q resistance shows full scale deflection for a

corrent of 5 mA. How will you convert this galvanometer into a voltmeter of
range 0 to 15 V?

Q.3. . A capacitor of 200pF is charged by a 300V battery. The battery is then
disconnected and the charged capacitor is connected to another uncharged
capacitor of 100 pF. Calculate the difference between the final energy
stored in the combined system and the initial energy stored in the single

capacitor.

Q.4. .Derive an expression for the magnetic dipole moment of an electron
revolving around a nucleus .Define Bohr magneton and find its value .

Q.5. ) Prove that the relation k= 1 + x in case of dielectric where the terms have
their usual meaning .
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Q.1. State Gauss’s law in electrostatic.Show, with the help of a suitable example
along with the figure, that the outward flux due to a point charge ‘g’, in
vacuum with a closed surface, is independent of its size or shape and a

given by qg/s,.
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Q.2. Show that time period of ions in a cyclotron is independent of both the
speed and radius
of circular path.

Q.3. How much electrostatic energy is stored by the capacitor. View this energy

as stored in the electrostatic field between the plates and obtained the
energy per unit volume (u).

Q.4. a) Using phasor diagram, derive an expression for the impedance of series
LCR- circuit .

(b)What do you mean by the resonance condition of a series LCR — circuit ?
Calculate its resonant frequency

Q.5 S;and S, are two hollow concentric sphere enclosing charges Q and 2Q
respectively as shown in figure .
(i) What is the ratio of the electric flux through S;and S,?
(ii) How will the electric flux through the sphere S; change, if a medium of
dielectric constant 5 is introduced in the space inside S, in place of air?




