http://www.mlsuonlin om

Total Pages : 8

. 3161
III Year (T.D.C.) Science Examination, 2018
;r ' PHYSICS
l 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.
el W ST ¥ | e e o SO T v | s1fus | )
T¥ff WAl & ik T ¢ |
PART - B (@us-9) [Marks : 25
Answer five questions (250 words each).

Selecting one from each unit. All questions carry equal marks.  w
T 3HE B TH-Ua W9 A4 gU, T Urel J9F Hife |
T W9 1 ST 250 VIS | AUE 7 8
Tsft I & P TAA © |

PART - C (@vE-H) [Marks : 15
Answer any two questions (300 words each).

All questions carry equal marks.
B W FIT | T T S 300 R H I A A
gt Tl & 37k T B |
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PART - A
(|us-31)
UNIT -1
(wré_—l ) o 1
1. (i)  Explain deBroglie hypothesis.
& SR e 1w | |
tii) Write relation between group velocity V, and phase
velocity V. _
HYE 97V, TS el o9 V) H we ot | |
UNIT -1

(FwE-11)

(iii ) Define transmission coefficient. i

YRATHA T[Tl sl it s |

(iv) Define orthogonal wave functions.

RN qOTHReA! ) aRanfie wife |

UNIT - HI

 (F@E-1ID)

(v) Define bohr magneton.

AR TR Fl AR i |
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(vi) Define angular momentum operator.
o T HeE AR FE
UNIT - IV
’ (gT3-1V)
(vii) What is Masley's law ?

. Trge =1 w2

( viii ) What is Lande-g factor ?
L - g T[T 1 §?
UNIT -V
(FFE-V)
(ix) Define normal modes.
g faenatt o aRwfd i
(x) What is Raman effect ?

T WS 1§ 7
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PART - B
(Eue-9)
IjNIT -1
(3hT3-1)
2. Derive an expression for time-dependent Schrodinger

equation. | ) 5

HASIHA FfE~R FTHHTOT ohl eI R |

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

fog =ifse f& g s F A A gafEaF e gl S

UNIT -1

(T3-11)

4. 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
TAYH m W TH FO g LOH A9E A A e
e H fafed B 1 01 & T0THe T S WEgH T4 SifEd |
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5. Determine (r) for the simple harmonic oscillator in the state

Wolr)- S
WA A alferd & g v () e | (r) s A3 91 i)

‘ UNIT - 11K

(3FT3-111)

6. Determine the expressions for the angular momentum
components ix,iy and f,z in spherical polar coordinates. 6
wircita e Pt & i wom & e L, L v [ %
EEEINES IS

7. Derive the expression for magnetic moment dwe to orbital

and spin motions of an electron. ’ 5
T St FefE TE T T & HRO a6
=5 ffia sifsa)

: UNIT - IV

(3FTE-1V)

8. Discuss characteristic X-ray spectra. 5
eneaforer X -forrm dagn =+t fag=mn sifea
3161/4150 5 PTO.
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9. Explain half life of excited states and write various factors
contributing to the width of spectral lines. 3+2
I araensdi i oref a1y w1 saEn Fifvw ag Deed e
Ft < F e e e faf R ) e

UNIT -V

(3FTE-V)

10. Give the elementary theory of the ofigin of pure rotation
spectrum of'a molecule. Also discuss selection rule for
rotational spectra. 4+1
T 3 & foys Yol Weagn 1 saafa =1 wrftses fagr <ifsa
1 €1 ol Waed & a0 frag =t fagem wifsa )

11. Discuss isotope effects on vibrational energies. 5

TR SHesll I g guEl &t fad=mn st |

PART - C
(@ue-q|)
UNIT - 1

(3wTE-1)

12. (a) What are the postulates of wave mechanics. 3
o i ¥ s fofe |
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! (b) Prove that : | 47

fag Fifeg .
d{p.) < dV>

- . = ————

di dx
UNIT - 11

(gaTe-11)

13. For simple harmonic oscillator it is given that :

T i Sifers & fere famn man @ 1o -
I
2h mw

4= ’mw[i_ ip J
2h mw

then prove that :

a1 fag wifse f -

(i) [a, a*] =1

. N |
(ii) H:[a a+—iJhw 3+4Y4
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UNIT - I
(gad-1in)
14. Obtain radial eigen function of electrons in hydrogen atom.
7%
TSI T H SR 3 Pt e e T AT
UNIT - [V |
(FHTE-1V)

15. (a) Explain L-S coupling, s, p, d, f notations and selection

rules. ‘ LAa+1Vt1Vs .
L-S T, 5. p. d, {43l w8 0 Fr = e | .
(b)  Discuss doublet fine structure of hydrogen lines. 3
TGS T T 5 gam weA i faae wifed |
| UNIT - V
(FFE-V)
16. (a) Explain stokés and antistokes. lines. 4
T UE TR (s st S ity |
(b)  Discuss anharmonicity and dissociati‘()n energy.I 3%

FETHIhal 9o a4 fadiem Sl &1 fadaar sifs
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