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BSCPH-301
Bachelor of Science (BSC)

Elementary Quantum Mechanics

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 35

Note :— This paper is of Thirty Five (35) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.

M :— I8 UIF-UF T (35) ki &1 8, S & (02) @St
‘' qr ‘@' # fawfsa ¥ yaE @ve § feu g
forega el & STTER & U9l ol a1 LAl | geiemert
7 g & T gt TE FV-YRaehT ak & difta
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STt |
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Section—A
(TUs—h)
Long Answer Type Questions
(& s a9 ) (2x9%4=19)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nine and Half (9)2) marks each.
Learners are required to answer any two (02)
questions only.

e :— wue'Ew' H uig (05) < T uE e T E, uee
T & forg @rg i (91%) 3k fuffia €1 ferenfemi =
T G Had & (02) YA & W A T

1. Show that Planck’s Law reduces to Wien’s law for
shorter wavelengths and Rayleigh-Jean’s law for longer

wavelengths.

TumEt foh w1 fam 98 st & fag o9 &
frm & qon ot Tt & fau W-siw & fm §
T g S

2. Derive the Schrodinger wave equation for hydrogen
atom and obtain the expression for its energy eigenvalues.
RS T & o SifeTR Tl T 1 e
HITT qo 3Heh ol AVATh 7 1 AR U
ST |
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3. Explain the concept of a particle in a one-dimensional
box and derive the expression for its energy levels and

wave functions.

Teh-3ATATH! Sferd H YT Sl TR h1 FHLASTY T4 39
Felt TR SR 0T Wer (wave functions) & felt =is/e
ST IS

4. Define angular momentum in quantum mechanics.
Derive commutation relations for angular momentum
operators and explain the quantization of angular
momentum.

Faled Akt | HI0HF Faw i g S| i
AT HhReh o fafma Fagi w1 Foaed Hife qon
I FoT & GRATORTOl hl HHEATST |

5. Explain the principle of Michelson-Morley experiment.

How did its result lead to the development of the special

theory of relativity ?

Agshoq-Alet WA & fagr 1 Guegnsy | 39 aioms
3 foee wme f9g= (special theory of relativity) &
foemra & & dreE fen § 2
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Section—B
(TUs-a)
Short Answer Type Questions
(T 3T U9) (4x4=16)
Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Four (04) marks each. Learners are
required to answer any four (04) questions only.
HE:— @ug ‘@’ # Ima (08) @Y SwE wvd i W™ §,
T U9 & fou =R (04) 3fsk feifa €1 fanfemt
I TTH T Hael AR (04) T & SW 4 T

1. Explain the dual nature of matter and describe the

Davisson-Germer experiment.

T i 59 UPfd (dual nature) i SR Hifew 3R
SfIFA-SHR J1T 1 F0H RIS |

2. Explain the quantum mechanical tunneling through a

potential barrier and its application to alpha decay.

fawe s1aliy & WEAH & FAICH AT TG shi SATEA
I T STERT AT 3TN & (alpha decay) H 9

STYANT ohl FHEATST |
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3. Derive Einstein’s mass-energy equivalence relation

E = mc? and discuss its physical significance.

3SR & SHAA-Hell qaqeddl 999 E = me?2 &l e
Fifee iR sush oifas Ted &1 ==t wifST)

4. Derive Heisenberg’s uncertainty principle using the

concept of wave packets.

TET-GS (wave packet) i STEURUT &1 ST HTh
FESHert & SAMRFad fagT &1 e HifvT |

5. Write short notes on the following :
(a) Operators in quantum mechanics
(b) Expectation value
frefafen w= dfw feuafirt fafe :
(31) A AR H Hheh
(&) sTuferd A

6. Define linear harmonic oscillator and write its energy

eigenvalue expression.

Wl Aadi Sicieh i TRV SISt 3R 3Tk Sl
Afremerfores O 1 =N fafe )
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7. What is Compton Effect ? Derive the expression for the

change in wavelength of scattered radiation.

HIUeT YU F1 ¥ 2 ehitv fafesor @t qlmesd |
qRade & T s &1 FedeA Hifeg |

8. Show that any two wave functions corresponding to
different energy levels are orthogonal in case of a particle
in a box problem.
feemy fF wH-TEm 9 7 w0 w1 e & fag
fafi= el TR ¥ T=g S a0The (wave functions)

TRER TE (orthogonal) 81 1
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