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Answer all questions choosing gNE fro™ each unit. (15x4=60)
UNIT-1
1. 3) Express ¢ 0 in curvilinear coordinate system and hence express it in 9)
0 lindrical coordinate system,
b) State Stoke's theorem. Verify the stoke's theorem for v = (6)
(2v7 + 3y2)] + (4yz*)k along the square surface of unit side.
OR
2. a) Verify the divergence theorem for 4 = 4xzf = YT + yzk taken over a (8)
region bounded by a cube x=0, x=1; y=0, y=1;2=0,2=1.
b) Compute (xy — x?) 4+ x%ydy over a triangle bounded by the lines (7)
y=0,x=1 and y=x and hence verify the Green’s theorem in a plane
UNIT-II
3. a) Express following matrix in terms of Hermitian and Anti-Hermitian (6)
matrix:
1 -2
G )
b) Show that multiplication of two tensors is also a tensor whose rank is (4)
equal to the sum of the rank of the two tensors.
¢) 1and -1 are the eigen values of Matrix A and the corresponding eigen  (5)
vectors are ((1)) and (2) Construct the matrix A.
4. a) Write down the transformation laws for the following tensors. (6)
(i) A4 (ii) Bf (iii) A"
b) Show that eigen values of the unitary matrix have unit magnitude. (3)
¢) Obtain the metric tensor for two dimensional plane in Cartesian and (6)
polar Coordinates
UNIT I
5. a) Give an account of classification of second order partial differential (9)
equations into elliptic, parabolic and hyperbolic types. Provide an
example for each type.
- T e DI L DROGNT  nt
b) Obtain the general solution of the equation v + oy = 0in (6)

Cartesian coordinate systen
Contd...2



PH 571.1 OR

6. a)

b)

b)

Cael CqUation
yrodink VIS pive

; n by
) 4 V’f’{"”“‘“i"’ll'.ﬂn

i) 'l'I
The time depend ntS

v fl?j-{r‘lﬁ ‘I’ V";lr(?:.f
i M am

part. i “.,,qinnnl llv.}mhnlt-;,,\(
" . N e (117 $ ‘M ¢ "
Separate the three AT qysteM ang g,
in spherical polar coort sl ‘

differential equations:

Itintgy space and time

Wation (V7 4 k2)(F) = 0,
htify the three ordinary
El-Ai-:';'\u  COLLEAS

UNI"‘IV '.(1 E‘[;H;:r".
MANGALORE 575 0nd

. the following | 7
Obtain the series solution of & Legendre differential

od:
; - enpipg meth
equation by power serlt Ry dy

(1 __X).);_i,x—i Zfa +n(n + l)}’ ~0.

Given 1 (x)mzr
W)=Y GO D2

2
Show that 1(x) = ;;5””"
2 . .
Show that Hermite po]ynomlifls(sf)tw[y the following recurrence
relation Hy. (x) =2(n+ 1)Hn(X)-

OR

2 i[xﬂj ( s
Prove the recurrence relation - n(x)] =% Jn1(x) for Bessel

function ' ion
Prove the ortho normality relation for the Legendre polynomials

[ PGB () = () B

PART-B
Answer any TWO questions (5x2=10)
If V=5r2 cos(8) cos(®), find V*V in spherical coordinates.
For any three matrices 4, B and C, prove that Trace (ABC) = Trace(CAB)

Show that for the following differential equation x=0, is an irregular
singular point.

d? d
x4ax—}2’+2x2(x + 1)§+y= 0

For Legendre polynomials, show that nP, (x) = xPy(x) — Pp_y(x)
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b)
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_ PART - A
Answer all guestions ChOOSing ONE from each unit. (15x4=60)
uNIT-1
w that the linear (9)

or a system of particle 21 - .
For a8 syS p Sinac 0sed syste sho
momentum s conserved,

Masses 1,2 and 3 kg are located positions i +/+ ks 4 + 3k and 21+ 2k (6)

respectively. If their velocities are 7; .6 and -3i, find the position and
velocities of the centre of mass, Alsro find the angular momentum of
the system with respect to the origin '

OR
Obtain the Euler-Lagrange equation by using the variational principle.  (10)
Write the equation of phase space trajectory of one dimensional (5)
simple harmonic oscillator and draw it also-
UNIT-II
ed to (8)

What are action-angle variables? Explain how they can be us
obtain the frequencies of periodic motion.

Apply the Hamilton-Jacobi method to determine the motion of a body (7)
falling vertically in @ uniform gravitational field.

OR
(10)

(3)

State and derive the principle of least action.

Show that the shortest distance between two points is a straight line.

UNIT- III

Show that a two particle equation of motion can be reduced to a one (8)
particle problem.

A particle moves in a circular circumstance of the circle. Find the law &)

of force.
OR
Obtain the scattering cross-section formula for scattering of charged (10)
particles by a coulomb field.
(5)

Derive differential equation of orbit of a particle moving under central

force,
Contd...2
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. PART - A
Answer all questions choosing ONE from each unit. (15x4=60)
UNIT-I
1. a) Calculate the potential inside a uniformly charged solid sphere of (5)

b)

b)

b)

6.a)

Radius R and total charge 'q',

Using the method of images, finq the total charge induced on an (10)
infinite grounded conducting plane when a point charge Q is held at a
distance ‘d’ above it. ST. ALOYSIUS COLLEG
PG Libram
. OR MANGALORE-373 vy
A current I is uniformly distributed over a wire of circular cross (5)
section, with radius *a’. Find the volume current density J.

Explain Diamagnets, Paramagnets and Ferromagnets. (5)
Define Ampere’s Law in magnetostatics. (5)
UNIT- II
What are gauge transformations? Show that electric and magnetic (n

fields are invariant under a gauge transformation.

State and prove Poynting's theorem. (8)

OR

Obtain the expression for Lienard-Wiechert potentials for a moving (10)

point charge.

Compare magnetic and electric dipole Radiations. (5
UNIT- III

Obtain Fresnel’s equations for the case of polarization in the plane of (10)

incidence.

What is Brewster's angle? Explaln.
OR

(5)

Discuss the propagation of plane electromagnetic waves in conducting (10)
media.

Write a note on Resonant Cavities: (5)

Ccontd...2
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"mﬁl'()rrﬂi'“OﬂS? Explain,
(5)

7.0) What are Lorentz Lf tion eq
rormal uatj
ansforma iong ‘
al for electric and magnetic (10)

by Obtain the Lorentz
fields,
oli -
f - ',
(proper time’ a9 Proper vejo e (7)

8.a) Explaln the terms

L (F™Yusing 4.ye
b) Construct the fleld tensor (F") Vector transformation rule. (8)

PART — B
(2x5=10)

Answer any TWO questions’

9.a) An infinite plane carries uniform
field.
b) Write Larmour formula and Explain Its significance.

¢) Prove that Radiation pressure P = Y€E?,

d) Write a note on 4-vec

surface T
charge ‘s’ Find its electric

tor notation:
e o R o e
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: PART - A
Answer all questionsg ch005ing ONE from each unit. (15x4=60)
UNIT-1

b)

b)

b)

6.a)

What is an order. of a filter? With ¢ircuit diagram explain the working
of first order active ButterWOrth high-pass filter. Derive the expression
for gain.

What is Schmitt-trigger? witp, circuit diagram explain the working of
Schmitt trigger and draw the hysteresis loop.

OR

Explain the working of integrator ang differentiator using op-amp.
Derive the expressions for outpyt voltage.

With necessary diagrams explain the working of summing and
averaging amplifiers using op-amp.

UNIT- II

Explain the construction and working of UJT. Draw its V-1
characteristics.

Explain the working of square and triangular wave generators with
suitable circuit diagrams.

OR

With relevant block diagram explain the working of astable
multivibrator using 555 timer

Write a note on phase detector.

Explain the Barkhansen criteria for oscillation.

UNIT- III

With necessary diagrams explain the working of Class B push-pull
power amplifier, Obtain its efficiency.

Explain the construction and working of solar cell,
OR

(8)

(7)

(9)

(6)

(7)

(8)

(6)

(5)
(4)

(10)

(5)

What is impedance matching? Explain how the impedance matching is  (6)

achieved in power amplifier.

What is Boxcar averager? With circuit diagram explain its operation in  (9)

static gate mode and in waveform récovery mode,

Contd...2
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UNIT- 1y

in the WOrking of

7.a) With block diagram exple uccessive approximation  (9)
AD( "
; N eXplain
b)  With necessary block diagra” wurihe working of JK master-slaye (6)
flip flop
OR
; rmemor
8.a) Write a note on somwonduclo y ®
b) Explain the working of 4-bit gynEnronous UpP counter. (5)
¢) Write a note on shift register. ®
PARE =% (5x2=10)

Answer any TWO questions:
9.a) Explain the working of inverting and non-inverting comparator with -
1 Volt as reference voltage.

b) Explain the characteristics of PLL.
c) What is cross-over distortion? How to overcome this condition?

d) Explain the synchronous and asynchronous inputs of a flip-flop.
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