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Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.
Learners are required to answer two (02) questions

only.
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1. Explain black body radiation and Rayleigh-Jean’s law.

How black body radiation can be explained with the
help of Planck’s radiation law ?
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2. Derive the Schrodinger wave equation for matter wave
and give the physical significance of wave function.
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3. What is tunneling effect through a one-dimensional
rectangular potential barrier ? Explain in detail.
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4. Find out Schrodinger wave equation and its solution
for the one-dimensional simple harmonic oscillator.
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Section-B / Yrs—Yg
(Short Answer Type Questions) / (75 ITRIT U%)

Note : Section ‘B’ contains eight (08) short answer type

qre

1.

questions of eight (08) marks each. Learners are
required to answer four (04) questions only.
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X-ray with wave length » = 1.00 A are scattered from

a carbon block. The scattered radiation are viewed at
right angle to the direction of incident beam.
Calculate :

(i) Compton shift A
(i) Wavelength of scattered radiation
Given
mass of electron : mg = 9.1 x 10! kg,
h=6.67x 10 * J-s
c=3x108m/s
»=1.00A TR d T@EX U6 dE- fUrs 4
YRR Bl & | Joifoia fafdwor @1 smufad fafeor @
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Explain the uncertainty principle. Give some
applications of uncertainty principle.
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Derive the equation of continuity and define
probability current density.
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The wave function of a particle confined in a base of
length L is given by v (x) = \/Zsin % in the region
L L

0 < x < L. Calculate the probability of finding the
particle in region 0 < x < L/2.
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Explain Degeneracy. Give the meaning of degree of
degeneracy and its physical significance.
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Explain parity and symmetric and antisymmetric wave
function.
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Obtain the Schrédinger wave equation for a spherically
symmetric potential.
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What is orbital angular momentum ? Explain the
quantisation of angular momentum.
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Section—-C / us—T[
(Objective Type Questions) / (A& )

Note : Section ‘C’ contains ten (10) objective type

1.

questions of half (%) mark each. All the questions of
this Section are compulsory.
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The energy corresponding to a wavelength » is:
@ h/ac
(b) hc/a
() a1/hnc
(d) ac/n
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(@) nsac
@) hcisa
(@) 2 /ne
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The photoelectric effect takes place only when the
incident light is :

(@) above threshold wavelength
(b) below threshold wavelength
(c) equal to threshold wavelength

(d) any wavelength
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Heisenberg’s uncertainty principle is :

@ Ap,-Ax>2n/2

(b)) aAp,-Ax=>n

(€) Ap,-Ax=>2n

(d ap,-Ax>n?
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Which of the following wave functions represent a free
particle moving along x-axis :

fal

) ApX-szh2

(@ Asin(kx - ot)
(b) A cos(kx - ot)
(©) Aeitoen
(d) Aeitoo

fFrefoRed § & $F-|1 TR B fbdl g9 B0 3
x-3fe1 | TIfer bl Jefi v €

(@) A sin (kx - ot)

(3[) A cos (kx — ot)
(q:[) A el (kx-ot)
(3) A e i (kx-ot)

For a particle trapped in a box of length | the average
value of momentum < p > is:

@ hl
(b) h/2l
(c) 0
d 1

(A-30)P. T. O.



[8] S-517

| 1S @ U did ¥ 9§ B $ AT AT < p >
@1 A BT B :

(31) h/l

@) h2l

(@) o

@ 1

The reflection coefficient for a particle incident on a
potential step with energy E less than height of the step
IS :

@ 1

(b) 0

(c) 1/2

(d) 1/3
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The orbital angular momentum of first excited state of
hydrogen is :

(@) 2
(b)) Vzn

() 2n
d) 2n
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The Z component of orbital angular momentum in the
ground state of hydrogen :

(@ O

(b) 1

© 2

(d 3
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The maximum value allowed for orbital quantum
number for a given principal quantum number n is :

(@ n

(b) n+1

(c) n-1

(d n-2
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(@) n
@ n+1
@) n-1
&) n-2
10. The ratio of proton mass to electron mass is :
(a) 1.837
(b) 18.37
(c) 183.7
(d) 1837
UICH @ SHM dT Soldgid & SHM &l U o :
(31) 1.837
(@) 1837
(|) 1837
(g) 1837
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