Paper Vil
Afswer three question choosing ane from each group.
Total Marks-18
Groug-A;
Classical Mechanics Il & Fluid Mechanics

1, Derive Lagrange's equations from D' Alerbert’s principle, =
2. State Bernoulli’s thearam far the streamline flow of an incompressible nen-viseous fluid. Deduce
gernoulli’s eguation In this case from erergy consideration. &
Group-8:
Statistical Mechanics

3. Mentioning the necassary postutates of Fermi-Dirac Statistics, ebtain the Fermi-Dirac distribution
formula for an ensemble of farmions: B

4. Write down Bese-Einstein distribution formula and using it deduce Planck’s law of radistion, &

Group-C
Hectronies-

5. List the advaniages of negative feedback In a transistor amplifier, Explain how nandinear _
distartion can be reduced by negative fesdback. B8

&, Destribe the procedurs for tha construction of an énhancement-type MOSFET and explain it
operation. b



Papes VI
Afswer three question choosing ane from each group.
Total Marks-12
Group-A;
Physics Optics-Il

1, Explain the difference between spontanenus and stimulatad emissions, What & population
inversion? Obtaln 2 relation between Elnéwn'ﬁ Aand B eeesffinent g

2, What ks optical rotation? Give Frespel's explanation of optical rotation. Define specific rotation, &

Group-B:
Electromagnetic theory and special theory of relativity
3. State and prove Poynting's theorem. Define Poyriting's vector. &
4. Bxplain stellar aberration in the light of special theary of relativity. 6
Group-C;
Solid State Physics and Electric and Magnetic Properties of Matter
5. What are Milker indices?

Derive 2n sxpression for the interplanar spacing betwesn parallel planes with Mille indigss (hk!) and
shiow that for a simple cubiclantice of [attce constant &', [

a

dyyp =
A 1,'5-’+ICI+F

6. What ks meant by ‘hysterasis’ of ferromagnetic spacimen’? Prove that the energy loss per unit
velurne per cychc magnetisation of ferramagnetic materal is equal to the area of corresponding B-H
lawp, (=]



Paper IK
Anzwer three question choosing ane from each group.
Total Marks:13
Sroug-A
Atomic Physics

1.Describe Thomsan's method fof the dstermination of specific charge (e/mlof cathod rays|
electmns). What are the drowbacls of the method?

2. Describe Millikan's oil drop method for the determination of slectronic charge.

Group-g:
Quantum Mechanics
3. A Partcie of energy E moving in ong dimansion entounters a-potential barner
F{x)=0forx <D
=y forx>0

IfE = W}, calcuiate the reflection and transmizsion coeffidents. Which aspect of result s deviation
fram classical Physics. &

4. Forrnulating the Schradinger's Eguation for Hydrogen atom, find the epergy eigan values for the
Svstem. =]

Groug-C
Nuclear and Elementary Particle Physics

5. Establishid the mlaton betwoen Einstsin's coefficent A and 8 _ IFthe frequency of eminsd
photan = 10 ke then tind the ratio of Binsteid's coetficients 447

B (dentify the interaction iFallowed -

2elsZ



