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ENGLISH VERSION

1 (A) Answer any one : 8

(1) Write Hermite differential equation and
obtain its solution for k=0,

(2) Using Legendre Polynomial prove that

J:]x'”ﬁ, (X =0 for m<n

2n+l nF
~7 @asy =N
(B) Answer any two : 10
(1) Obtain Generating function for Bessel’s
functions.
(2)  For Legendre Polynomial prove that
1 4 ’
Gk s
(3) Obtain Generating function for Hermite
Polynomial.
2 (A) Answer any one : 7
(1) Using Lagrange's undetermined multipliers
obtain equation of motion for a particle
moving on a smooth spherical surface
under the effect of gravitation and find the
angle at which the particle flies off the
surface.
(2) Obtain Euler-Lagrange's equation using
Differential Caleulys. i
AC-394) 4 [Contd...
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4 (A) Answer any six : 12

(B)

AC-394]

(D
(2)
3)

(4)

(&)
(6)

(7)
®)

Write equation for Zero point energy.
Obtain P (x) using Rodrigue's Formula.

For Hermite polynomial prove that

H,(x)=8x"—12x.

Prove that P(-x)=(-1)B(x).

Explain Phase space.

Write expressions for acceleration and
frictional force of constraint for a cylinder
rolling on inclined plane without slipping.

Why 'm' is known as magnetic operator ?
Draw the polar diagram for /=2 and
m=2, -2 for y, (6,9) near a point in
XZ-plane.

Answer any five : 5

(D
2)
3)

Define configuration space.
Write Legendre differential equation.
For Hermite polynomial H (x) =
(@ 1
(b) 0
() -1
(d) Not anyone
6 [Contd...
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(B)
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AC-411]

ENGLISH VERSION

Answer any one of the following. 8

(1) Explain induction of electric charge on
the grounded conducting plane by the
method of electrical image and using
this obtain equations of force and energy.

(2) Explain Laplace's equation presenting
potential in spherical polar coordinates.
Obtaints solution using separation of
variable method.

Answer any two of the following. 10

(1) Write and explain Uniqueness theorem.

(2) A potential charge 'q" is situated at a
distance 'a' from the centre of grounded
conducting sphere of radius R. Find the
potential outside the sphere.

(3)  An electric dipole consist of two charges
*+q and —q separated by distance 'd'. Find
the approximate potential at a point far
from the dipole.

Answer any one of the following. 7

(1) Derive D'Alembert operator by Coulomb
guage and Lorentz guage. Obtain
equations of scalar and vector potential.

(2) Explain Maxwell's electromagnetic wave
equations. Give correction in Ampere's
law and discuss displacement current.
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4 (A) Answer any six of the following.

(B)

AC-411]

(1)
@

(3)
(4

(5)

(6)

(M
(8)

Define monopole and dipole.
Discuss Laplace equation in twg
dimension.

Explain Farade's universal law.

Obtain unit for C from equation

1

vHo &

Compare infrared spectra and Raman

(=

gpectra,

With exciting line 2536 A°, a Raman
line for a sample is obgerved at 2612 A®.
Calculate Raman shift in cor! unit.
Explain guage transformations.

Write terms of monopole and dipole
potentials for multipole charge

distribution.

Answer any five of the following.

(1)

(2)

(3)

4)

The type of image charge is

(A) Equal (B) Opposite

(C) Any (D) None of these
Write Laplace equation in Cartesian

cooordinates.

Sy
For vacuum, Maxwell's equation V.B=

Write unit of electrical charge density.

12
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3 (@
(b)
4 (@
(@)
AC-420]

A yeL As-l wer avil:

@
(i)

Arithmetic operators agldl.
Increment, decrement 1 Bitwise
operators qeldl.

A ueL QAL wAUL @ul:

(D)

(i)

(111)

o33l sl QLA Gereal 2l If s @A
If - else s+ agldl.

%39] Gelswt 21l Post increment ¥4 pre-
increment Q2 dslad agldl.

Scanf () function 1 getchar () function
qeldl.

S uelL 9+l sl @uil:

@
(ii)
(iii)
(iv)
v)

(vi)

(vii)

ye Sl30s A el Sliasl uvul .
1oL Fl38sL 516 uRL SRl et @il
»1{lA22+1 A8l MIRllHL odls A el gsui
AL,

sil AUl 2iadl QUADHL eyl Ml
dll¥s »0v2R 32 the symbols of logic
operators AND, OR and NOT.

oolgd siSeRul wed §?

CLAPP-l ulRuy €l3l.

(viii) Demultiplexerdl wRua £131.
A uLlL wiAAL wue Quil:

@

10

12

5

o3 AMas UM AR 41385 vivadl WA AR,

Al dle2y A5+ when
(A) ai 8
B) w8

() Al % W B,
D) syuidl 2s yel A€l
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ENGLISH VERSION

Insturctions :

(1) Symbols have their usual meaning.

(2) Figures to the right indicate marks of the sub-questions.

1 (a) Answer any one:

@

Explain principle of feedback amplifier.

8

(1) Explain the working of Tuned Collector

Oscillator.
(b) Answer any Two :

(i) Explain working of Hartley Oscillator.

(i) For negative feedback amplifier derive
necessary formula for decrease in
distortion.

(iii) Explain working of crystal oscillator.

2 (a) Answer any one:

(i) What is modulation? Explain Amplitude
Modulation and side bands with necessary
spectrums.

(i) Explain Karnaugh- Map using two, three

and four variables with necessary figures.

(b) Answer any Two :

AC-420]

(1)

(i)
(iii)

What is looping and rolling in Karnaugh
-Map explain with necessary examples.
Write short note on Decoder.

For the' simplification of Boolean

equations explain Unique- McCluskey
Method.

10

10
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(i) When a negative voltage feedback is
applied to an amplifier, its bandwidth

(A) is increased
(B) is decreased
(©) remains the same

D) insufficient data

(i11) If the output of an amplifier is 10 V and
100 mV from the output is fed back to
the input, then foedback fraction 18 .

(A) 10 ®B) 0.1
©) 0.01 M 15
(iv) An oscillator CONVETLS ..o.coeseessees
(A) a.c. power into d.c. power
(B) d.c. power into a.C. power

(&) Mechanical power into a.c. pPOWeT
D) none of the above '
(v) An oscillator emPlOYS orereseanmeenss feedback
(A) Positive
(B) Negative
(©) Neither positive nor negative
D) Data insufficient
(v1) In amplitude modulation, which among .
the following 18 constant?
A) Amplitude B) Frequency
(C) Wave length (D) Time period
(vii) which of the following is constant in the
case of frequency modulation?
(A) Modulation  (B) wavelength
(C) Amplitude (D) Frequency
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ENGLISH VERSION

Answer any one :

(2)  Explain Nd:YAG lager in detajl.
Answer any two -

(1)  Obtain relation between Einstein's
Constants,

(2)  Explain the attenuation of light in an
optical medium,

(3) Explain the lasing process.
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