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I Semester M.sc, Degree (Reg./Sup./Imp.) Examination, November 2015
(2014 Admn. Onwards)
PHYSICS
PHY 1C01 : Mathematical Physics - |

Time : 3 Hours Max. Marks : 60

SECTION-A

Answer both questions, either (a) or (b). Each question carries 12 marks.

1. a) Delﬁne Hermitian matrix. Prove that Hermitian matrix remains. Hermitian under
unitary similarity transformation.

OR
b) Derive Laplacian operator in any orthogonal curvilinear co-ordinates system.

2. a) i) Explaininner multiplication and contraction of tensors.
if) Apply a suitable contractions to the curvature tensor and arrive at Ricci

tensor.
OR
b) Obtain Rodrigues’s formula for Legendre polynomials. Deduce first three
Legendre polynomials. (2x12=24)

SECTION-B
Answer any four (1 mark for part ‘@', 3 marks for part ‘b, 5 marks for part ‘c’) : _

3. a) What is scale factors in cylindrical polar coordinates ?
b) What are orthogonal curve linear co-ordinates ?
c) Obtain an expression for curl in spherical polar co-ordinates.

P.T.O.
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| Semester M.Sc. Degree (Reg./Sup./Imp.) Examination, November 2015
PHYSICS (2014 Admin. Onwards)
PHY 1C02 : Classical Mechanics

Time : 3 Hours Max. Marks : 60

SECTION-A
Answer both questions (either a or b). Each question carries 12 marks.

1. a) Distinguish between differential and total cross section. Obtain the differential

cross section for the scattering of two rigid spheres of the same size. Explain
why the variation with angle is independent of the radius.

OR

b) What is meant by a rigid body ? Is it possible to have a perfectly rigid body ?
Justify your answer. Derive the Euler's equation of motion. Explain the
significance of the solutions of Euler’s equation.

2. a) Derive the Hamilton’s equation of motion for a body in a central force field.

Prove that the angular momentum for a particle moving in a central force field
is conserved.

OR

b) What is stable, unstable and neutral equilibrium ? Give examples. Show that

the eigen vectors corresponding to the two distinct eigen frequencies are
orthogonal. Explain the meaning of orthogonality. (2x12=24)

SECTION-B

Answerany fourquestions (1 mark for Parta, 3 marksfor Partb and 5 marks for Partc).
3. a) What are constraints ? A

b) Explain the meaning of holonomic and non holonomic constraints with
examples.

c) State and obtain the mathematical form of D’ Alembert’s principle.
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amester M.Sc. Degree (Reg./Sup./imp.) Examination, November 2015

(2014 Admn. Onwards)
PHYSICS
PHY 1C03 : Electrodynamics

(ime : 3 Hours

SECTION—A
Answer both questions (either a or b). Each question carries 12 marks.

1. a) Explain the concept of the method of images. Apply the image theory to

determine the total induced charge in the case of a point charge placed above
a grounded conducting plane.

OR

b) Explain the concept of radiation reaction. Derive the Abraham-Lorentz formula.

2. a) Derive the Laplace’s equaiion in cylindrical coordinates. Give the general
procedure for solving Laplace’s equation.

OR _
b) Explain the concept of electric dipole radiation. Treating electric dipole to be
equivalent to an accelerated charge calculate (1) The dipole moment amplitude
in terms of charge q and acceleration ‘a’ of the accelerated charge. (2) The
instantaneous rate of radiation from the charge.

SECTION-B

Answer any four questions. 1 mark for Part a, 3 marks for Partb, 5 marks for Part c.
3 a) What is Poynting’s theorem ?

b) Derive Poynting’s vector.

c) Show how Poynting's theorem can be interpreted for the microscopic fields

(E, B) as a statement of conservation of energy of the combined system of
particles and fields.

Max. Marks : 60

(2x12=24)

P.T.O.
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4. a) Whatis Polarization ?
b) Obtain the condition for the linear polarization.
c) What is skin depth ? Derive an expression for the skin depth.

5. a) Whatis meant by boundary-value problems ?
b) Obtain Fresnel coefficients for normal incidence reflections.

¢) Prove that all the incident energy is either reflected or transmitted at the
boundary of two non conducting media. - S

6. a) What s total internal reflection ?

b) Explain Brewster’s angle and critical angle.

c) Derive the Hagen-Hubens relation using the concept of reflection from a
‘conducting plane. |

7. a) What s a retarded potential ?
b) Explain the significance of Lienard Wiechert potentials.
c) Obtain the scalar Lienard-Wiechert potential.

8. a) Whatis a wave guide‘? ,
b) Explain the difference between TE & TM modes. ;y
e

c) A rectangular hollow metal wave guide is designed to propagate a 9375 MHz
signal in the TE,, mode. Calculate the breadth of wave guide ‘a’ if the guide
wavelength is equal to the cutoff wavelength. Calculate the cutoff frequency

of the next higher order mode if b = a/2. (4x9=36)
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| Semester M.Sc. Degree (Reg./Sup./imp.) Examination, November 2015
(2014 Admn. Onwards)
PHYSICS
PHY1CO04 : Electronics

Time : 3 Hours Max. Marks : 60

SECTION - A

Answer both questions (Either a or b). Each question carries 12 marks .

1. @) Draw the basic differential amplifier circuit using transistors and explain. Derive

expressions for the AC voltage gain in the single ended and double ended
configuration.

OR

b) Distinguish between combinational and sequential logic circuits. Draw the

circuit diagram of a master slave JK flip flop and explain its working using a
truth table. How is it different from edge triggering ?

a) Describe with circuit the working of a) Integrator b) Differentiator. Sketch

their output wave forms and give one application each. Design a differentiator
that will differentiate an input signal of fmax = 100 HZ.

OR

b) Distinguish between asynchronous‘counters and synchronous counters.

Design a mod-6 asynchronous counters using TFFs. Explain the effects of

propagation delay in Ripple counters. (2x12=24)

3. a) What is slew rate of an 0 pamp ?
b) Obtain the slew rate equation.

¢) Explain the causes and significance of slew rat

e in applications. How does
slew rate differ from transient response ?

R.T:0;
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