- PHYSICS o
First Paper : Quantum Mechanics and Spectroscopy

Time Allowed : Three Hours Maximum marks : 50
| . PART-A

1. Write down Einstein photoelectric equation. -

| M B YoprI-faea THaver iRy |

2, ~ Write down Schrodinger's time dependent wave equation.

SR & Biel AT TR TAIBROT D Teifeerd |
_ Write boundary and continuity condition o1 the wave function.
TR oA & g aREMT iR T afis-o Rl |
A ~Write the operators for energy andimomentum of a free particle.
T U R Sl AR A PN R |
5 What is resonant scatterfing =<1 THIU T §?
6. Write down statement©f Elirenfest theorem Y-9%e W3R 1 B oS |
7. What is Zeemanéffect? SHI Y41 &R BT &7 ’
8 Write Schrodingef equaton for Hydrogen atom in spherical coordinate.
e FEAis TrRgeT TRA] @ Riv SR wdieRe fRikad |

* Write thie eigenvalues for parity operator.

w, (ARE), WERS 51 eng W Rl |

Tite selection rules for transition among rotational and vibrational states. .
3R TP srreenall @ G WA & R R Fram Rifked |
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PART-B . |
11, Discuss the non-existence of electron in the nucleus using the-
. uncertainty principle. | ’
FfRET Rigra & SwWm 4 e 3 seagmT @ Uiy &t
e #ifmw )
Or
Prove that the formula for the de Broglie wavelength for a proton

V e R & R S or 13-y e, L %f\@m

%, fig A ‘
12, Explain the physical significance of thé wave function.
T G DI HideR TrRieal SHssy |
, Or
Explain the term probability curfent density, TR €T 67 U8 DIFRTE|
13. Explain the concept of wavic packet. T TE BT SALROT P G |
‘ Or
Dlstmgulsh betwéen phase velocity and group velocity.
el 9T U9 e 1 & 7 IR D W DI |
14. Write fundamefital postulates of Quantum mechanics.
FaIeA FifsS Aiferd SIftrrert o1 kel |
Or
Explain'degeneracy of energy levels. Sl i a1 THT 31 HHAR |
'15.  + What is Bohr's correspondence principle SR 1 Siaer Rigrd T %?
- Or
What do vou understand by fine structure of spectral lines?
Tﬂiﬁ:ﬁt%@eﬁﬂqﬁ RIS W 39 1 GHE &7
PART-C '
. | UNTH ,
16. - Whatis Compton effect? Derive the necessary formula for 'Compton
shift’ in wave length when a photon collides with a free electron at
rest. How Compton effect explains the particle nature of radiation.
PIFICT TG F1 87 Hrae frger a1 D 1Y iaeas 3 o g

e WWWWW&WW*WﬁﬁW%

v e

Scanned by CamScanner



2017 S

U WO B FIS THE BRI 64 GHR TAAR e 57
| | . Or ‘

Define linear and Hermitian operators in quantum mechanics. Prove

that the eigenvalue of Hermitian operator are real. Establish
commutation relation for the components of angular momentum.

mmﬁi@uwmmﬂqﬁmﬁaﬁm_i%
P 15 S Wore & o A TS A ¥ P W D

/o el S R e o R e s AR ;
® L,L=ihL, @LLL=0 o~
' UNTHI '

17. Derive Schrondinger wave equation for one dimensional #otion of a free

' particle in a box. Find the value of energy eigenvalues andywave function.
Extend them for three dimensional motion. Find ouf e>\;pectatio\n valueof
position of a moving particle in one dimensional Box,

YRR T # Rem B0 D e AR R wliew g
tﬁmlwq@ﬁwwmmmmﬁm%ﬁlﬁﬁﬁum%
ﬁw@mﬁwﬁﬁﬁ%wﬁﬁamﬁwﬁ@aﬂ%ﬁw,'
Rafa & garen 7= 6 1orT SRR

Or

What are potential barrierandtunnel effect? Prove that there exista -
finite probability of tfansmission of a particle through a barrier of
height V (x) when the Energy (E) of the particle is less than V,(X).
Explain decay.of alpha (o) particles. '
R RN G T o B %7 Rig SR 5 TR B S
V(%) AP (E) 911 01 B TR 3 IR B 639 T TR
FSNER & | 3 (o) U1 D &7 B THIRA |

A UNITII
Solve the schrodinger equation for one dimensional Harmonic’

oscillator and determine energy eigenvalue. Explain zero point energy.
Draw the first three harmonic oscillator eigen wave function.
TR BHIMD R P T RN D TR B 5 BRwy|
e & St ST BT AN T IR | 1 g, oot 81 ey
W T T QAR B A T Berd BRI SRR |
| | Oor . | *
7 Explain what do you understand by molecular spectra? What are the
qualitative features of molecular spectra? Explain Raman effect.

3 T N A T T 7 SR WA B O e
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