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ELEMENTARY QUANTUM MECHANICS
AND SPECTROSCOPY

FAlen ATf-=ehl Td TS EhIUT
Bachelor of Science (BSC-12/16)
Third Year, Examination-2020

Time Allowed : 2 Hours Maximum Marks : 40

Note: This paper is of Forty (40) marks divided
into Two (02) sections A and B. Attempt the
question contained in these sections according

to the detailed instructions given therein.
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Section-A/@US- ‘'’

(Long Answer type Questions/a® 3TT 9)
Note: Section-'A' contains Five (05) long Answer
type questions of Ten (10) marks each. Learners
are required to Answer any two (02) Questions
only. (2x10=20)
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1. Obtain the Schrodinger equation for a particle

of energy E in three dimensional box. Solve this

Schrodinger equation also.

Tforta s/ § E Sl 99 a1 RO ki TG
fou gifesk wHtertor =i yr sifsd 9en gifesk

TR0 i A HIfST

2. Explain the quantum mechanical behavior of a
one dimensional potential step for a particle of
E<V,.

e Tt fawe Hi€l T E <V, a1 01 & e
AP TTER ol HEATSU|

3. Solve the Schrodinger wave equation for hydrogen
atom.
TR TE] & fou gifesy g & ga
whifsIu|
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4. Find out Schrodinger wave equation and its
solution for the one-dimensional Simple Harmonic

Oscillator.

Tehforta T 2Ted] Sicteh o ford sifesk THieno
1 TIfYA HIFTT qAT SHT & HITT
5.  What is tunneling effect through a one-

dimensional rectangular potential barrier?

Explain in detail.

Ueh oM SAIAThR fave deifad ey & Aream
¥ g1 99d 0 82 faer 9 q9eEd
Section-B/@Us-G
(Short answer type questions/ <79 ITT TIA)
Note: Section-B Contains Eight (08) short Answer
type questions of Five (05) marks each. Learners
are required to Answer any four (04) questions
only. (4x5=20)
TFe: wve-'w' # @8 (08) @Y IWF WA fu M
g1 ToE 99 & fau uim (05) i frwif@ @
forenfefai =1 376 | Sad IR (04) TR H SW
& T

S-57/PH-09 3 P.T.O.



1. Explain the failure of classical mechanics in
explaining spectral distribution of Black body

radiation. Give the Plank radiation law.

FoUThT TaeTHt faawor it faa=m & o fergma
Tfdeh! 1 STHFRT THET| e fafewwor fam

EGIEA

2. Calculate the kinetic energy of the scattered
electron if the wavelength of photon in 3A and

angle of scattering is 90°.

IS YhioH § Gidfad Seiaeid i Tfas el
I MO HITY AR WA B aeEd 3A qen
ThIUT 10T 90° 2|

3. What is uncertainty principle? Give some

application of uncertainty principle,

o

SAffeaar &1 Tagia = ©2 Afeaar & Tagid

% H/P STIIAN TRy
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4. What is the Physical meaning of expectation
value? Find out the expectation value of the
position, momentum and energy for a wave

function y (x,7).

YA HE s Wifae A w87 9 Wel
y (x,¢) & foau fufq, dem qen =i & gomn
M <] hifTq|

5. Define the different operators in the quantum

mechanics. Give the properties of Hermitian
operator.
FaeH Akt | FaNT fha S arer fafs—= dereni
&l qRwIfa I St dre it fasma
ERIEY

6. Determine the energy eigenvalues and eigen

functions of a rigid rotator and explain rotational

spectra of diatomic molecule.

%@ Uil % T STeH %ol au e AF A
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7. Derive the equation of continuity and define

probability current density.

A GHIRLUT hi e IS qAT UIiaehdl

YR S hl TUSET|

8. The wave function of a particle confined in a
base of length L is given by y (x)= /2 5in P* in

L L
the region O < x < L. Calculate the probability of

finding the Particle in region () « 5 « E .
s

L dWE & Uh o H o9 Tk HU I qll
T y (¥)= %Sini—xﬁuﬁ&hmw%aﬁ

O<x<LQ3I‘-lI‘%IW$ O<x<£%3[1-lf‘?l1'<’}l
ST ahi WIfIehdl ahi TOMT hifSq|
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