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Second
Semester M.Sc. Degree (Regular/Supplementary/improvement)
Examination, March 2016
(2014 Admn. Onwards)

PHYSICS
PHY 2C07 : Mathematical Physics — Il -
M 'me:3Hours Max. Marks : 60
| SECTION-A
Answer both questions (Either a or b) : (2x12=24)

/1- a) Explain Raabe’s test and Cauchy’s root test for convergence. Test for
convergence of Xn°/3" by Cauchy’s method.

b) Set up the partial differential equation for transverse vibrations in a stretched
string and solve it by the method of separation of variables.

2. a) Derive the first shifting and change of scale properties of Laplace transforms.
Find L (e® sin bt). '
b) What are reducible and irreducible representations ? Show that every

‘ representation of a group is equivalentto a unitary representation.
SECTION-B
Answer ény four. 1 mark for Section a, 3 marks for Section b and 5 marks for
Section €. ‘ (4%9=36)
3. a) Whatis meant by uniform convergence of a series ?

b) What is the Leibniz criterion for convergence of an alternating series ?
c) Discuss the convergence of 1-142 + 13 — 1/\14 o

4. a) Define Green’s function.

b) Prove that symmetry of Green’s function. R .

i - on function expansion of Green’s function. |
c) Obtaintheeld ‘ A
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Se
cond Semester M.sc. Degree (Regular/Supplementary/Improvement)
Examination, March 2016
PHYSICS
(2014 Admn. Onwards)
PHY 2C08 : Statistical Mechanics

Max. Marks : 60

SECTION-A
Answer both questions (either a or b). Each question carries 12 marks. (2x12=24)
rd

JMistinguish between microstates and macrostates. Derive an expression for
entropy of a classical ideal gas.

1. a)

Explain the quantum mechanical ensemble theory. Explain density matrix.

2 a) Explain the thermodynamic behavior of an ideal Bose System. What is the
condition for the onset of Bose condensation ?

b) Detine Fermi temperature and Fermi energy. Explain Pauli's theory of
paramagnetism.

=g SECTION-B

Answer any four. 1 mark for Section a, 3 marks for Section b, and 5 marks for
Section C.

~ g) Explain degenerate state and statistical weight factor. (4x9=36)
O. l}

b) Derivethe Gibbs-Duhem relation.

¢) The free energy F of a system depends on a thermodynamic variable

o as F=alg? + b® where a, b=0 findinevalie ofgRithentheisystem is
i thermodynamic equilibrium.
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atomic moleculé-

_ 1330 M s
energy Of

ational energy of a di

2 a) Whatis vibrational spectra ?

b) Derive an expression for the vibr
of COp molecule are V4

hodes of vibration ,
te the zero point

¢) The normaln
5, =667cm™'and V3= a49 cm~ . Caleula
CO, molecule.
j/ a) Whatis a diatomic vibrating rotator ? -
is | tional Iin |
ibrati i ctrum of HBr, why 1S it that the rota
b) Inthe vibration rotation spé i s e

ch are closely sp

ency end of the R bran
ced.

low frequency end of the p-pranch widely spa

c)y The fundamental band for HCl is centered at 2886 cm
inter nuclear distance is 1276 A Calculate the wave n
liens of each of the P and R branches of HCI.

the high frequ
1 Assuming that the

umber of the first twO

4. a) Whatis Raman effect ?
anti stokes linesless intense than stok
nd distance

b) Why are e lines 7

Explain a method for the determination of bo
diatomic molecule.

of a homo nuclear

c)

a) Whatisa V' progression ?

b) Explain why the wave number
decreases towards shorter wavel
the /" progression decreases towar

The values of 1, forthe lower and upper states of CO are 2170.21 cm ! and
0062. The (0, 0) transition observed at 64746.55cm~'. Estimate the energy o™
difference of the two electronic states if for the lower and upper states of CO

are 1515.61 cm~! and .0014.

n

separation of bands in the \/ progression
engths while the wave number separation in

ds longer wavelengths.

(@]
N

6. a) Whatis NMR ?
Fxplain how NMR frequency is related to the external magnetic fieid applied.

Find th;a energy diﬁerence between the spin up and spin down states of a
proton in a magnetic field of B =1.00 Telsa. Estimate the Larmour frequency

of the proton in the field (g = 5.586 and 1, =5.051 x 10727 J/). (8x9=36)
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