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Paper- I : Quantum Mechanics and Spectroscopy

Time : Three Hours " M.M. : 50
Part-A (Compulsory) [Marks: 10]
WITT- 31 (e ) 3
Part-A (41T — ¥) -
1L+ @) Writethe formula for energy density of Plank oscillators. 1
@i AeTd B 1Y FHait Td o1 2 fafaw |
(i) - State the energy- time uncertainty relation. 1
Foll — T S Sy e
{iiil) Write the Einstein's photo - electric equation. 1
e b1 BRI — ga Wi falkad ?
(iv) What is Bohr's correspondence principle ? . 1
IR B Gl Rigia Fae ?
(v) Whatis reflection coefficient ? ' 1
. QRIGC IONE T E ¢ , |
(vi) Writethe formula for zero pointenergy of harmonic _
oscillator. ‘ 1
| SIGRI] Wﬁ?ﬁﬁﬁﬂ%ﬁq a7 fafad |
(vii) Write down Schrodinger equation for a particle inside a
. one dimensional boX: 1

» R st A et ferg AR it faf |
(viii) Write the gperators for energy and momentum of a free
parﬁcle?gﬁm'&\)mmﬁﬁﬂﬁﬂﬁ?w&ﬁiﬂ 1
@(ix) Inwhichregion of electroamagnetic spectrum the molecu
N laf yibrational spectra is present ? fea—gon Qaed @ P-4
o G aoiies B T SIReT S e ? : 1
‘ (x) \ Write selection rules for transition among rotational and :
\ vibrational states. FHAT AR PO Jaeenaii @ §ra vl @ fere
9] ﬁ'ﬂ'ﬂmﬁ I " .1
Part-B (AT-9)
2 Usinguncertainty principle, explain non-existence of electrons in nucleus.
qﬁﬁmmhﬂammgv,mﬁmﬁﬁ arguRReIil Bt
- 2

TSy |
Or ( 379ar)
If uncertainty in positionis 0.1nm, then find uncertainty in velocity of

elecuonaﬁﬁ@zﬁﬁarﬁﬁamo.mma,?hzaﬁﬁtﬁﬂﬁaﬁﬁaaﬂl
T P | — 2
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8.

Discuss Frank - Hertz experim?:fflt and discuss the results obtained ? 2

Wb — ool YR & AR DI SR urer uRomdi & =area Hifvr |
Or ( 31¥ar)

Write a note on "Stern-Gerlack experiment'.

A-TRe® T R 7 feudht ke |

Explain symmetric and antisymmetric wavefunction ?

TG AR AoaHiT T TheT ® SRR |

Or(3te@r) .
Prove that cncrgy operatoris Hermitian. _ _
Rig BT & Sl wors s Syl | A
Explain degeneracy of energy levels.
Sl TR Bl ATHH] Bl T |

Or( 3t¥ar) | .

.

9

N

to

* Explain parity of eigenfunctions. 2

I BTl D 1 DI GHSISY |

Whatis rigid rotator ?Discuss its energy eigenvalues and elgenﬁmcuons '

T GG TN 1 P el msﬁﬂﬂﬁ@ m@?mﬁﬁm

B | - | 2

Or (:31ear ) |
Discuss the vibrational *rotational spectrum of a dlatomm molecule. 2
T TRUe IS w%ﬁqw—qnﬁ@aﬁnaﬁwaﬁml
Part-C (F—4)
UnitIpE-I) - - ’
Explam compton effect. Obtain formulae for shift in Wavelength
Alsorfind the kinetic energy of recoil ¢”, 3] 24444

Wﬂ%ﬁmlwﬁeﬁﬁwma%mgaww,

_uﬁfﬁrﬁs‘é&aﬂﬁmﬁmw ATaAfmE '

-

* Or(-3tem)
What s photo-electric effect ? Draw a labelled diagram of the
apparatus used to demonstrate it. Derive Einstein's photo- electric

~ equation. Explain stopping potential and threshold flequency. 2424343

BT — T W R ¥ 7 6 e e @ e swifte i g |

AT B TP — ﬁgaqumwﬁmlmeﬁrﬁw@m

IR B A AR |

(a) Obtain reflectionand transmission coefficients fora particle when its
energy Eisless than the height V, of the potential step. 7
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, WW R ol Eﬁﬂﬁ@'@lﬂﬁé v ﬁm% @ fae
"RIE Yd IR T[0T S SR |

Fora particle scattered by a potential step, show that the sum of
reflection and transmission coefficient is one.
Wﬁﬁaﬁr@ﬁmﬁama%mmﬁmﬁsm@
TR IS H AT B M|

Or ( 37ar)

Derive Schrodmger equation for one electron atom in spherical polar
coordinates and separate it into its variables. 7

el gdia Feie i v S e @ 1T SIRVR afieRol

DI DR U 39D TR AGYR DI |

() Explain Zeeman splitting, S fAures &1 Ga=Ed | .3
Umt-I[[(BE?I?—I]I)

(a) Explainthe P. Qand R branches in the vibrational spectra
of molecules,

uIsli & FAIUDH 9 P. QUd RIS Pl T9y |
Pure vibrational spectra are observed only in liquids.

U&7 0T Bl i H & Y BT ® | e |
' Or ( 379aT)
Write short notes on the following :
(i) Space quantization (ii) Gyromagnetic ratio
(iii)Resonant scattering ~ (iv) Linear opeator 212 +2V5 125

®)
3

(a)

Pt ewfowr ke

(31) W FFAIBRUI(F) TRAATICD HJU
() AT THIvF @) EI IIRS |

Scanned by CamScanner



