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ED-3021

B.Sc. B.Ed. (IIIrd Year) Examination, 2022
PHYSICS
Paper - II (CC-1)

(Quantum Mechanics and Statistical Physics)

Time : 3 Hours | [ Maximum Marks : 40
Section—-A (Marks : 1 x 10 = 10)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries
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Note —

M —

Note —

M —

1 mark.

(Tus-3) (3® : 1 x 10 = 10)
Tt T/ WAl % SR SN (SW-EE 50 ) | ToE W 1 3 Hl T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(TUs-) (3% : 3 x 5 =15)
T Oifer e % S SIfNU| TS e H foeeq @1 e wifeg (Sw-dmE
200 ¥1%) | YAF T 3 3TH H T

Section—C (Marks : 5 x 3 = 15)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(@us—a) (3F : 5 x 3 =15)

g ° 9 feE=l @9 geE & W ST (SW-EE 500 vS) | TE 9T 5 37h
w1 B
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Section-A
(TUs-3)
. (@ What is meant by black body radiation ?
FHitoren fomror & o a2

(i1))  Write the Einstein’s equation for photoelectric effect.

yhIeT faga gve & fau w2 &1 v fafem |

(ii1) Explain De-Broglie hypothesis.

T-SElt IR T HSRT |

(iv) What is energy time uncertainty principle ?

o o

S s G B e [HGI =T % ?

(v)  Write the energy eigenvalues of a particle in a one-dimensional box.
Tk s | 01 Tl ol o 9 79 fafay |

(vi) Define zero point energy.
g forg ot 1 R T

(vil) What do you mean by accessible and inaccessible microstate ?
ST oIk oW-siferTr g stoensli | oM F WHEW § ?

(viii) Define thermodynamic probability.

SOATTaes Gifaehar sl aRwifg ifsa

(ix) Write wave function of particle in one-dimensional box.
TohfaHa o |§ H9 &1 a1 Hed fares |

(x)  Find root mean square speed of Argon at 127°C temperature (Atomic
Weight of Argon = 40).

127°C A9 R S AV i a7 AILA T 1A G HISC (AR 1 IRAY] IR
=40) |

BR-1170 ( 2 ) ED-3021



Section-B
(TUs-9)

2. State Planck’s law of radiation and deduce the Wein’s radiation law and

Rayleigh-Jeans radiation law in its limiting case.

s @& fafeeor oM o1 wem Fifse 9en g genstt # 399 o fafexo fam qen

o [ o o [aWa)
-se fafeor & fam =g sifew)

Or
(3=
Explain the photoelectric effect. Outline the basic facts of photoelectric effect.
TR TR WWE W A HINC| T GOV TR0 % EHEsy |

3. Using uncertainty principle, estimate ground state energy of the linear harmonic

oscillator.
sifaam e & fRel STedl Siorh i A STl Hi FHoll I AT HISC |
Or
(3tgam)

Write down the fundamental postulates of Quantum Mechanics.
FATUEH Afeh] 1 Hifees Afumonsti 1 fafew |

4. A particle is confined in a one-dimensional box of length a. Solve Schrodinger’s

equations to find energy eigenvalues and eigenfunctions of the particle.

TF &0 T fad atem et 7= ¢ 8§ ffed 81 gife R oo =t gema &
T HU KT Holl AT 99T B i TOMT I |

Or
(3rram)

An electron is confined in one-dimensional box of width 0.1 nm. Calculate its

energy eigenvalues.
T 309RH 0.1 nm ISk & Thiada aed | ffed &1 soiae= & ol STge °M1 i
TOMT hHifST |
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10.

11.

Obtain expression for Boltzmann’s entropy probability relation.
SeesE | Tl Wifdehdl &1 A A1d Hied |
Or

(g

Explain the narrowing of probability with increase in number of particles.

IRl faaRor &1 Ul 1 WA § gl & WY GHReH i A HIWT |
Derive the Fermi-Dirac distribution function.
wH-feusw faqor fem e FifsT
Or
(g

Discuss Doppler broading of Spectral Lines.
TegHl (@l & Sfer gHE & faaear wifs

Section—-C

(TUs-7)
Find wave function of H-Atom.
TSI TXHTY] T AT He F1d hITeTT |
Using uncertainty principle, explain non-existence of electron in nucleus.
sty fagra &1 ST #A gU, TAE | soieHl Hi STuRafd & g9t |

A electron of 100 eV energy incident on 1 mm wide and 110 eV height retangular

potential barrier. Calculate the tunning percentage probability of electron beam.

100 eV St o Tk Toiere@ fReor g1 1 mm =€t 110 eV S THaH™ SAFahR

et T aafad &1 AfererT ¥ IR SOl & U9 1 TOAT RIS
Establish ideal gas equation on the basis of Maxwell-Boltzmann statistics.
TRl SIeesHM Tifeashl & SR W 3Tee 19 geiertor Tonfua shifsr |

Discuss Bose-Einstein condensation.

Y-S AT bl GHEAEU |
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