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t2t
The electric field in a region of space is
given by

-)^
E =2i +2aj + zk

Calculate the volume charge densit5r.

Or

Prove that the electric field on the surface

of a conductor is j-, where o is the
eo

surface charge density.

Show that

curlgradO=O

Show that the mechanical force per unit
area oa the surface of a charged
conductor acting normally to t]le surface

is siven bv F = -Le^E2.

Show that for a given potential difference,
a capacitor stores more charge with a
dielectric than without dieiectric.

ar

Derive the Helmholtz's equation for the
growth and decay of electric current in a
circuit \ilith resistance and self-
ind.uctance. Hence defirle time constant
of this circuit.
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fb) A capacitor of capacitance 1pF is allowed
to discharge through an inductance of
0.2H and a resistance of 8O0O
connected in series. Prove that the
discharge is osciliatory.

(a/ Define resonance as applied to an
electrical circuit. Find the condition for
resonance in a series LC-R circuit.
Obtain 'an expression for current at
resonariie.

(b] What are AC hridges? Describe owen
bridge and derive the balance condition
of the bridge.

or'.'.
/a,f Show that the line integral . of the

magnetic field over a closed path is
independent of the shape of the path. 4

(b) ln al hydrogen atom, the electron
circulates around the nucleus in a
circular orbit of radius 5.1 x l0-l I m at a

frequency of 6.8 x 101s rev/sec.

0 what is the value of magnetic Iield E
at the centre of the coil?

(ry' lvh l is the equivalent magnetic
dipole moment? 2+l

4. /ai Deduce the Planck's law of biack-body
radiation. 5
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(b/ Calculate the de Broglie wavelength ofan
a particle accelerated through a potential
difference of 1000 V. 2

Or

Using Heisenberg's uncertainty principle,
show that an electron. cannot be
contained within a nucleus. 3

What do you mean by normalization of a
wavefunction? Find the normalization
constant for a wavefunction

. ( tmx)rv = A sin I ::: I confined in a box of, \L)
length L. 1+3

5. (a/ Explain. the phenomenon of HaIl effect
with a neat diagram. Derive an
expression for Hall voltage and Hall
coefficient. 5

(b) Tlre current gain of a transistor in CE
conliguration is 49. What wili be the
current gain of the same transistor in CB
configuration?

Or

Discuss the working of a transformer-coupled
transistor arriplifier with the help of a circuit
diagram. Draw and explain' the frequency-
response curve. Mention two advantages of
transformer-coupled transistor ampliher.. 4+2-|
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Put a Tick (/) mark against the correct answer in the
brackets provided : 1x5=S

1. The electric field between two oppositely charged
plates having equal charge density o is given by

@!- ( )
2eo

@o ( )
EO

b) 20 ( )
E6

(d) zero ( )
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2. Tte dielectric constant of a metal is always

(a/ less than 1 ( )

[b/ more than 1 
] 

( )

(c) zero ( ) , :

/d/ inlinite ( )

3. Two parallel wires carrying currents flowing in
opposite directions will

(a) repel each other ( )

(b) atttact each other ( )

(c) neither repel nor attract ( )

(d/ None of the above ( )

4. Which of the following wavefunctions represents a
particle moving along positive X-axis?

(a) A sin (kx - ro4 ( )

(b) Acas (kx - rot) ( )

(c) Aei(kx - ,j,tl ( )

(d) ee- i(kx - atl ( )
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5. A Zener diode can be used as

(a) an oscillator ( )

(b) a rectifier ( )

(c) a transmitter ( )

(d) a voltage regulator (
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SECTIoN-II

( Marks: 15 )

Answer the following questions : 3x5=15

1. Show that tJle gradient of a scalar function at any
point is directed normally to the surface in the scalar
field over which the value of the scalar function is
constant.
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2. An e.m.f. source is connected to a capacitor and then
disconnected. What happens to the charge, the
potential difference and the capacitance when a
dielectric slab is introduced between the plates of tlte
capacitor?
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3. An alteirrating voltage E = Eoefut is applied to a
circuit containing a capacitance C and resistance R
in series. Determine the impedance and phase
difference between current and e.m.f.
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4. What do you mean by ultraviolet catastrophe?

rrrlPHY (iii)/s4



- (8)

5. In a common-base transistor, if the base current is
90 g.A, what are the values of emitter and collector
currents if o=0.96?

***
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