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III Year (T.D.C.) Science Examination, 2018

PHYSICS
Paper—I
(Quantum Mechanics, Atomic and Molecular Physics)

Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@US-31) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
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PART - B (@Us-9) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (@vs-W) [Marks : 15
Answer any two questions (300 words each).
All questions carry equal marks.
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PART - A
(@ue-31)
UNIT-1
(3TE-1)
1. (i)  Explain deBroglie hypothesis.
& el aftere 7w
t ii) Write relation between group velocity V,, and phase
velocity V. ,
wawvgqéwanvpﬁm%@m
II&IT‘-II
(gehT3-11)
(iii ) Define transmission coefficient.
RITHA TOTieh Sl IR hifsd |
(iv) Define orthogonal wave functions.
ARIRITVT TETRE! ohl TR i |
UNIT - 111
 (FETE-IID)

(v) Define bohr magneton.
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(vi) Define angular momentum operator.
o T T ) AR R
UNIT - IV
| (gETE-1V)
(vii) What is Masley's law ?

HrEe &1 fa| 71 82

( viii ) What is Lande-g factor ?
AU -g TUTIR F &7
UNIT -V
(FFE-V)
(ix) Define normal modes.
g faenett @ aRfed i
(x) What is Raman effect ?
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PART - B

(@ueg-a)
UNIT -1

(3wE-1)

Derive an expression for time-dependent Schrodinger
equation. | ; 5
A Afe= i Tl Heaat Sifr |

Prove that the eigen values of a Hermition operator are real.

fag wifau for g Gorres & i AR arafas ga 81 S

UNIT - 11

(FT3-11)

A particle of mass m is confined in a three dimensional box
with impenetrable walls of length L. Determine the wave
functions and energy spectrum of the particle. 5
EAHM m & TH FH0 TR L H AvY dan o e
sfeq H fafed € 1 01 & TOTHS T S TEEH T SIS
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5. Determine (r) for the simple harmonic oscillator in the state

Wo(r) - 5
TS SR afer & Ty, () ST | (r) 1 9 1 hiferd |

S —

UNIT - III

(gT3-111)

6. Determine the expressions for the angular momentum
components ix,iy and f,z in spherical polar coordinates. 6
wircita sy Frlwie & ot wom & e L,L v %
Ss{eh A il |

7. Derive the expression for magnetic moment dwe to orbital

and spin motions of an electron. : 5
TEM it HE TE TR Al & HRO T ol 6
=5 fmfia ifsa)
UNIT - IV
(FE-1V )
8. Discuss characteristic X-ray spectra. 5

werfores X -fertor Tags =i fae=m siftee |
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10.

11.

Explain half life of excited states and write various factors
contributing to the width of spectral lines. 342
ST eTaeensdi &t 278 o1y 1 SATE U U W Rt
it AR H AR i ool fafis s 5 et |

UNIT -V

(3E-V)
Give the elementary theory of the origin of pure rotation

spectrum of a molecule. Also discuss selection rule for
rotational spectra. 4+1
T Y] < fags ol Waga @i safa o yrfves fagr fsa
1Y & Uil Segd & 9 frag @t fadem St |

Discuss isotope effects on vibrational energies. 5

FfeR FHeisll T qHRefe yaEl &t fad=mn sifsu |
PART - C
(@ues-|)
UNIT - I

(3wE-1)

12. (a) What are the postulates of wave mechanics. 3
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(b) Prove that: : 4

fag #iNT -

d. dx

UNIT - 11
(zaE-11)

13. For simple harmonic oscillator it is given that :

T Tt difers & forg fe T @ 6
a= ﬂ[£+—{ﬁ—]
2h mw

e ’mw[f_ ip )
2h mw

then prove that :

41 fag =ifse f :
(1) [a, a+] 2 ]
(ii) H= (a+a + ;—} hw 3+4Y,
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UNIT - III

(FTE-1II )

14. Obtain radial eigen function. of electrons in hydrogen atom.

1

W’mﬁmoﬁﬁmmmmﬁm|

15. (a)

(b)

16. (a)

(b)

UNIT - IV

(3TE-1V )
Explain L-S coupling, s, p, d, f notations and selection
rules. ‘ 1a+14+1
L-S T, s, p. d, f Hehdis T& 007 s =i auemsd |
Discuss doublet fine structure of hydrogen lines. 3
BRI W@ w5 gan e i faaw wifed |

| UNIT - V

(3E-V)
Explain stokés and antistokes lines. 4
IR Te TUSEa {@Isi i A iy |
Discuss anharmonicity and dissociati‘(m energy. 3l

FRTHIehal a2 o4 faaiie et & fad=m wifsa)
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