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’ Note: Attempt flve questions in all including Q.No.1 which is

compulsory. E— SS——

[6x3=15]

(01  Answer any five of the following questions:

(a)  What is de Broglic hypothesis?

(b)  Indicate fundamental differences between  the
namely Maxwell Boltzmann, Iermi Dirac and Bosc
Statistical distribution.

(c) Explain Uncertainty Principle » -

(dj  What is specific heat anomaly and how it was solved by Einstein?

(€)  Write a short note on the DNA double helix '

erstand the idea of

() How band theory of solids helps us to und _
effective mass? Do cffective mass of clectron and hole change 1n
metal, semiconductor, and insulator?

threec statistics,
Finstein

On the basis of Maxwell’s Law of distribution of speed, calculate

Q2 2
’ ? the average speed and r.m.s velocity of molecule of a perfect gas.[5]
b) Show that at high temperature regime; both Bose-Einstein and
Fermi-Dirac  distribution can be ~approximated by Maxwell-
Boltzmann distribution. 5]
c) Verify that the most probable spced of an idcal gas molecule
is[5, 5]
,®
Q3 2 What is ultra ?ﬁ& catastrophe? How Plank solved this problem?[5]
b} A cubic m of atomic H at 0 °C and atmospheric pressure
contzing t 2.7x1027H atoms. Find how many are in their first
excited gtate, n=2. (5]
cj Show(that if a gas follows the Maxwell-Boltzmann distribution

statistics, then the average energy per molecule is é = -32- KT, the
szme you get from elementary kinetic theory of gas. [S]

4 z) (Show g?'ap}ﬁcally how the Fermi-Dirac distribution changes with
increasing temperature. Explain your answer in terms of Fermi

energy. What is Debye T2 Jaw? [5]
bj Show: that in a metal, the contribution of free electron for Specific

h:f;at is not too much. [S]
¢ rj:;dfthc rms gpeed of oxygen molecules at 0 °C. The atomic mass

¢ Uis 16 u (1 u = 1 atomic mass unit = 1.66x10-27 kg). [S]

A
W
A\

) Describe - avi i
) be the Davisson-Germer experiment with schematic

dizgrams z £ :

“izgrams and explain how it provi :

of matter, provides evidence for the wave nature
[6]
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Qo

Q8

Q9

b)

c)

a)

L)

a)

Write
a)
b)
c)
d)

>chanics and discuss the
Write down the postulates of qunntun_1 ;nc:rlllcclll probability curron:
physical significance of wave functio 6]
density. . rons emitted
Find out the maximum kinetic (:ncrmf O(g phm(;cxizaintensity 0.1
when ultraviolet light of wnw?lt?l.'lf'.lh 300 nm tion = 2.3 ev). [3]
W/mis directed at o sodium surface (work function g :

Write down Schrodinger’s time dependent equation n 1ts gcne_zral
torm and explain all the terms. Justify why Sc:hrodlflgcrs time
dependent equation can be arrived at but cannot be dcrfvcd. !_'5]
What 18 expectation value and state how to extract information
from a wave function, _ [S]
Find the probability that a particle trapped in a box [ wide can be

found between 0,45 L and 0.55 L for the ground state and first
excited state. [5]

Distinguish between
Indicate on an cnergy level

[7]
Explain the origin of €nergy bands in solids, Briefly discuss the
Kronig-Penney mode]. [8]
What are Brillouin zZones? Schematlcally illustrate the first ang
S¢cond Brillouin 20nes for a two dirmnensional Square lattice [6]
plam the.workmg of a p-n Junction in forward ang reverse
1asing conditions using schematic diagramsg. [6]
Drav_v t}}e V-I charat%ﬁistics of 'a tunne] diode and mention itsg
applications. QK& [3]
&
short notes on three =
Photoelectric ect [5x3—15]
Dulpng Peti{Jaw and its limitationg
Reciprocal lattice Space
X-ray diffraction
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