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Faculty Code : 003
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1
Time : 25 Hours] [Total Marks : 70

Instructions :
(1) Attempt all questions.
(2) All questions carry equal marks.
(3) Assigned marks are indicated on RHS.

(4) Mathematical symbols have usual meaning.

1 Answer any seven :

ikr
(@ If ug, is scattered wave given as u, = f (6, (I))% and (2 2

is in-coming plane wave, to calculate the scattering cross-section
there is a need to determine the particular stationary wave function

u(;)) fulfilling the asymptotic form (at infinity), write that form.

(b) Why Green's function is used in scattering theory ? 2
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(¢) Using the following expression of differential scattering cross-section 2

do®) _

1 & 2 L ®=37)
o K—ZZ D (20+1) (20'+1)e I sin 8y, sin 850 Fy(cos8), Pi(cosH)

=0 I'=0
obtain the following form for /=1, /'=

do®) _ 3 ,i=8,)

sin §; sin &, cos 6
dQ K2 Z [¢] .

(d) Why Eikonel approximation is superior to Born approximation ? 2

(e) What is quasi-static thermodynamic transformation ? How the 2

inverse absolute temperature T~! is defined ?

(® In the following expression the volume in ' space enclosed 2

by energy surface of energy E is given

_ 1 313 3 53 3
Z(E)_h3—deplarp2 ....... dedqldqz g

What is the role of # ? What is its dimension ? Why it is

used ?

(g)  Using the following Helmholtz free energy expression

v

A(N,V,T) = Na(v), where v=y if

2
ONa(v) o[\ o“a(v)
= —_— = -
N then prove that Py ol

(h)  Write postulates of quantum statistics. 2
(1)  With figure explain Andronikashvili experiment to know the 2

relative amount of normal and super fluid.

() What is the concept of lattice gas ? Where it is used ? 2
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2 Attempt any two :

(a) Using the Green's function obtain the following expression 7

exp[i ik | 1oyt |J

G+(x—1’ x—ll) _ : :
B —4n|x " —-x 7|
(b) Explain the screened Coulomb potential with necessary 7
derivations.
(¢) To check the validity of Born approximation for the square 7

well potential, solve the following given equation for

(1) p<<1 and (i1) for p>>1, where p=_2ka

e o]
iz I (e’kr—l) Virydr| << 1
kn= %
3 (a) Obtain the following expression for partial wave analysis. 7

7(8)= k! io: (27+1) ol sind; £ (cos 6)

=0
(b) Explain, how the optical theorem is used in scattering theory. 7
OR
3 (a) Obtain the following expression for equipartition theorem using 7

3N
Virial theorem <Z q; p; > = —3NKT
i=1

(b) For classical ideal gas derive following equation 7
3/2
S = NK log V(MI;EJ L3Nk
3h°N 2
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4 Answer any two :

(@) In the grand canonical ensemble obtain the following expression 7

7N, BV (p.q)

p(p. ¢, N)=
NIhN

(b) Explain micro-canonical ensemble in quantum statistics. 7
(c) Draw the figure to count the interaction between different pairs 7

in 2-D lattice in Ising model and derive the following expression,

1
E;(N,, N, )=—4eN_, —[Eye—Hj N +2(ey-H) N,
5 Write notes on any two :

(a) Gibbs Paradox. 7
(b) Born Series. 7
(¢) Tiszals two Fluid Model. 7
(d) Density Matrix. 7
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