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[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section.

foe — I8 yea—uF o, ¥ R ¥ dF @usl # a2 | uRe @vs & FRYgER Ul &

IR QI |
Section-A 7x2=14
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word,
one sentence or maximum up to 30 words. Each question carries 2 marks.
Gus—3F’
@f org ITNg geA)

fder — W oAl & IR ARIY| MY U ITR BT UHATAR Uh eq, U ardd IT AfSead
30 @l § URAAT BINY | AP U2 2 3fF &I 2 |
1. (1)  What is De-Broglie hypothesis?
SI—gell AHedT FIT &7
(i)  State Heisenberg uncertainty principle.

gTgorad Jrfaf¥adar Rigia faRav |

(iii)) What is meant by normalization of wave function?

AR Bl & TATATIIDRY] 6T T 31ef 872

(iv) What is the physical significance of the minimum energy level Eo of a particle
in a one-dimensional box?

g fai dfed | &7 BT YATH SHolt W Eo &7 Hifas ek Far 82
(v)  What is tunnelling effect?

GAT 991G T 2°
(vi) What is meant by parity operator?

AT HHREG A FIT M 27

(vil) What is the Ramsauer-Townsend effect?

RIR—CISAvS U RIT 87
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
Gus—q’
(g ST 7%F)
e — & R el & SR ARTT | MY e IS IR Bl S1f¥rdas 200 vl gRAIfa
DI | TS YT 7 3 &7 ¢ |

2. Describe Davisson-Germen experiment and explain how it verifies matter waves
associated with electrons?
SfIFT—SRTR YR—INT &7 9uiF SIS T oSy fh I8 soldeid & WednNl ol
T B T DI DY g Bl &7

3. Discuss the need and important properties of Schrédinger equation.
ST FHHROT DI AILIRAT TAT IHD T N BT quid DIfTY |

4. Define Hermitian operator and prove that its eigenvalues are real.
S FdRE @ gy Oy e g I 6 S9a ge w9 aRafds
B 2 |

5. Write the time-independent Schrodinger equation for a particle in a one-dimension

potential box and obtain the energy eigenvalues.
e [ fawg dfe o o1 & oIy dra—em s sifeTR TR0 foRgdr ol

JTSITE HF UTT DITTY |

6. Derive the transmission probability for a particle with E < V( incident on a potential
barrier.
fana gk W E < Vo alel 01 & foly ¥ed wiffdar &1 &9 Ura diforg |

7. Determine the normalization constant for the wave function corresponding to the
n = 1 state of a one-dimensional quantum harmonic oscillator. Given that -

00 1 VT
J_ x* exp(—a®x?)dx = S

o v AT Fdicy el Slcid & folv 3raRel n=1 & T a9 Held & folv
TRATHTRITRRYT SR SiTd SifoTe | fear & —

I x? exp(— a?x?)dx = % ‘o/(—f

8. Discuss quantization of orbital angular momentum in hydrogen atom.
BISSIo WA & oy Hefl SIviig HdT & FaicInRor &l fad==r Hifom |

9. If force constants of HCI*® and H?CI* are same, then calculate the ratio of
fundamental vibrational frequencies corresponding to the lowest viberational energy
level.
Ife HCPP @ HXCIP & 91 Fadie A 8, A1 <AaH ¥ Sl WRI o 9
HH AR BT U S DI |
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Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
grs—9'
(& ST )
e — sl 1 Ul & SR ARY| o0 3o IS IR DI Afdan 500 weal H URARG
DI | TS YT 14 306 BT ¢ |
10. Discuss failures of Wien’s and Rayleigh-Jeans law in explaining the spectral energy

distribution of black body radiation. Derive Planck’s radiation law.

HTeRT fAfHROT & WagHl Holl [AaR0T BT FHSIH H I qAT Net—<i=q Al Bl
famerdrall @ fade T HITY | i &1 BT Mmoo Sy |

11. Consider a particle bound in a finite potential well of depth Vo and width 2a.

Derive the transcendental equations that determine the energy levels of the particle
inside the well and briefly describe the graphical method used to solve these

equations.

(Vo) TeXTE U4 (2a) AISTS & U uRMT favd U § 975 Teb &0 W faar S |
> B TR BUI & SHoll WRI Bl Fdd B dTel ST FHIBRON DI d~
BHINTT U 378 B BT D Ut Ay &7 <Ay famor Ofg |

12. Derive the Schrodinger equation for a one-electron atom in a spherically symmetric

potential field, separate it and obtain radial and angular equations.

Uhel Selagivl U] & ol Mot Fafid fava &3 3 siif$TR |aHIeRor &1 o
IR, ST qAT BT AHHIOT U1 HITTY |

13.  Discuss the characteristic features of the spectra of alkali atoms and explain the

D-lines of the sodium spectrum.

SRR WA & WagH B faemars &1 fadedr sifoy der |ifeess wWagd 3
DRI &Y IR HIFY |
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