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B.Sc. (Part-IIl) EXAMINATION, 2013
PHYSICS

Paper- 1 : Quantum Mechanics and Spectroscopy

Time : Three Hours " M.M. : 50
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Ps?‘rt-A (Compulgory) '[_]\hrks: 10]
WIT- 31 ( 3tfrard ) B
Part -A (¥PT — 31)

- () Write the formula for energy density of Plank oscillators. 1

RIS JciH] B 1T Sl wie o1 g Rifae |
(i) State the energy- time uncertainty relation. I
Bl - 9 AfiREa e Ty ?

{ui) Write the Einstein's photo - electric equation. 1
I P b1 — fega wfao faiad ?

(iv) What is Bohr's correspondence principle ? 1
IR B e Rigia war g ?

(v) Whatis reflection coefficient ? 1

 IRTEH NS T ?

(vi) Write the formula for zero point energy of harmonic _
oscillator. 1
I AP B P g Tl & fore 3 frlad |

(vii) Write down Schrodinger equation for a particle inside a
one dimensional box. _ 1

* vl Sie ¥ 50 S e SRR Wl fafae |

(viii) Write the operators for energy and momentum of a free
particle ? o V1 & frT Soll SR W1 & Wore fafael 1

(ix) In which region of electroamagnetic spectrum the molecu
lar vibrational spectra is present ? fE[a-gradra WagH & A4
&3 ¥ IIIE TR WaeH gIRed B e ? : i

x) " Write selection rules for transition among rotational and '

vibrational states. HT 3R gl srawensii & §ra wpwol B fere
Crafsoiciteo] | -1
Part-B (¥1-9)
Using uncertainty principle, explain non-existence of electrons in nucleus.

afyRaaa Rigid &1 S9N SR 5T, TS ¥ geragi B srgIReR @
T ! 2
Or( 319ar)

If uncertainty in position is 0. Inm, then find uncertainty in velocity of

elwmaﬁﬁuﬂﬁaﬁﬂamo.tmﬂ.?hsﬁﬁ?$&ﬂﬁaﬁﬁaﬁm
| Ao | 2
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Discuss Frank - Hertz experiment and discuss the results obtatned ? 2
Wb — Boul WA & 2Re i S g gRoTi B e A |

Or( 31yar)
Write a note on "Stern-Gerlack experiment',
TA-TREAS WA R & feaqu fifae |
Explain symmetric and antisymmetric wavefunction ?

Wi SR yfoRmig RGO SRRy |

Or(3¥ar)
Pm\rc that energy operator is Hermitian.
g BT & Soll Tore e dm ¥l
Explain degeneracy of energy levels.
THul TR B JTIHETT P T |

Or(319ar) | .

TSI

t2

3

ko

- Explain parity of eigenfunctions. 2

HTF A1 Y T D AT | _
What s rigid rotator ? Discuss its energy eigenvalues and eigenfunctions. ’

TP g¢ YUl 91 & ? 0D FHoll A A Ua ﬂﬁﬁﬁ%‘ﬁ?ﬁﬁaﬂ

B | 2

Or( 31¥ar) .
Discuss the vibrational - rotational spectrum of a diatomic molecule. 2
S fRras atgfb%vw—qyﬁ@agqﬁwﬁml
Part-C (A11-9)
Unit-1 GFE-1) ' R )
Explain compton effect. Obtain formulae for shift in wavelength.
Also find the kinetic energy of recoil €”, - 24444

Wmﬁw@imaﬁﬁwm$mq§ww|
gl Fre B e S ‘%Hﬁﬂﬁﬁ‘lﬂl -

© Or(3t¥Er)
Whatis photo-electric effect ?Draw a labelled diagram of the
apparatus used to demonstrate it. Derive Binstein's photo- electric

~ equation. Explain stopping potential and threshold ffequency. 2424343

o - ARy ? 59 YR & @ fore i s T |

HIFACTZA B GBI — — g WY1 g i | e fara < el

IR ArE AR

(@) Obtain reflectionand transmission coefficients fora particle when its
energy Eis less than the height V, of the potential step. 7
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URIEH U YR T ST o |
(b) Fora particle scattered by a potential step, show that the sum of
reflection and transmission coefficient is one. 3
3 fava Q¥ yaiftia oo 3 fore g SRR 5 wad @
YRR U1 BT QR VT Bl & | |
Or ( 3t¥ar)

(@) Derive Schrodinger equation for one electron atom in spherical polar
coordinates and separate it into its variables. 7
Tt gadr e vae gaidgia IRAI & 7Y SR aieRvl
D1 I DIV T TSB! T H IR DI |

®) Explain Zeeman splitting. ST fgres & ausgd | - 3

Unit-II( 36111 )
(a) Explain the P, Q and R branches in the vibrational spectra-
of molecules. 5

HUIaH & HW qUipH A P, QUF RIS & WHET |
Pure vibrational spectra are observed only in liquids.
~ Explain. 5
Y& 7 076 DAt =9 A S W B R | e |
Or ( 319ar )

Write short notes on the following :

(i) Space quantization (ii) Gyromagnetic ratio

(iii)Resonant scattering ~ (iv)Linearopeator ~ 2)2+2'2+212+2)%2

oy e feuforl kel

(3) W FFADRI(E) TRRAICP FTU :
() AT Yo @ ETGORS | .
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