
III/pnr (PRt (iiil

20 ts
( 3rd Semester )

PHYSICS

THIRD PAPER

( Electromagletise, Quentuo Uechanic*I
and Electronics I

( For 2O11, 2Al2 ard.2O13 Batches )

F lMarks:55

Time : 2Yt hours

( PART: E,-DEscRrPTrvE )

( Marks : 35 )

The fignes in the motgin indimte futl marks
' for tle questiotrs

- 1. (a/ State and prove Green's tfreorem. l+4

(b) Prove tr."t i. ti >< i) = o. 2

Or

(a) State Gauss' Iaw. Using Gauss' law,
obtain an exlrression for tfie electric
field due to a uniformly charged infinite
line charge. l+4
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2. (a)

t2t

lhe electric poteotial in space is
giverr by V =3x+49-72. Obtain the
expression for potential gradient and
electric field intensity. 1+l

Derive an expression for the
capacitance of a parallel-plate capacitor.
What happens when a dielectric slab of
dielectric constarrt K is introduced
between the pliates? 3+1

Derive the relationship .-orrg .8, i
and D.

.Or
Derive an exlrression for the eharge q on a
capa.citor C at any time t when the capacitor
is ctrarged in an L,CR circuit. Hence obtain an
extrrression for tJ:e current and frequency
when the charge is oscillatory. 5+2

3. (a) State Biot and Savart's law. Using Biot
and Savart's Law, fnd the magnetic field
due to an infinitely long straight wire
caflying current. L+4

fb, Atest charge q=3'2x]0-re C is moving

witlr a linear velo c;tyi -- Qi +zi) m/s in
a combined electric and magnetic 6eld

of intensities B =Bi+Oj+ftt N/C and
-.>^;
B = Pj + 3ft) T respectively. Calculate tl:e

force experienced by the test drarge- 2
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Or

An alternating e.m.f. Es sin ot is applied to a
series LCR circuit. Calculate the impedance
of tJ:e circuit, phase angle and the current at
arry instant.

4. (a) State and prove de Broglie hypothesis.
Derive an expression for tJle de Broglie's
wavelength in terms of kinetic enerry.

1+3+ I

(b) ArL electron has a speed of 3OO m/s
accurate to o'01%. with what funda-
mental accuracy can we locate the
position of the electron?

Or

(a) Wttte down the wave function
associated with a free particle of mass m
and hence derive t]re one-dimensional
time dependent Schr6dinger's equation
for a free particle. 1+3

fb,f Using the one-dimensional time
independent Schrddinger's equatioo,
derive an expression for the wave

function for a particle of mass m
confined in a one-dimensional closed
box with infrnite hard walls. 3
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Desiribe a centre tap full-wave rectifier with
appropriate circuit diagram. Hence calculate
tJre efficieary and ripple factor.

Or

3+2+2

Describe the RC coupled phase-shift
amplifier with a neat diagram. Draw and
explain the frequency response curve. 4+3

***
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SECTION-I

( Marks : 5 )

Tick (/) the correct answer in the brackets provided : 1x5=5

1. Two charges +2 pC and +5 pC are separated by a
distance d. The ratio of the force acting on the
respective charges is

(a) 2:5 ( )

(b) 5:2 ( )

(c) 1:1 ( )

@) a:25 ( )
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2. A capacitor is charged to a potential V9. A dielectric
slab of relative permittivity e, is introduced between
the plates. Its energr stored

(a) will increase by a factor e, ( )

(b) will decrease by a factor e, ( )

(c) remains unchanged ( )

(d) rrray increase or decrease depending on the
nature of the dielectric ( )

3. The force experienced by a charged particle moving
in a magnetic field is independent of

/a/ velocity. of the particle ( )

(b) charge on the particle ( )

(c) strength of the magnetic field ( )

/d/ mass of the particle ( )
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4. If an electron can be stopped by a potential of 5 volts,
its kinetic enerry is

(a/ 5 volts ( )

lbi 5 electronvolts ( )

(c) 5 calories ( )

(d/ 5 joules ( )

5. In a common-emitter transistor amplifier, the phase
difference between input and output signal is

(a)o" ( )

{b) 180" ( )

(c) 27o" ( )

(d) eo" ( )
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SECTIoN-II

( Marks : 15 )

Write short answers to the following questions :

1. Derive Poisson's equation.
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2. State and expiain Kirchhoffs laws.
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3. Using Ampere's law, show tt "t i " 
B vanishes for

points both inside and outside a current loop.
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4. A one-dimensional wave function is given by

v(xl=Jae-*. Find the probability of finding the

particle between *=L 
^nd 

*=?.aa
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5. Prove tnat 0 = 1\.

t8)

***
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