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B.Sc. Il Year Examination, 2019 (Unified Syllabus)

Physics-VI o
Elements of Quantum Mechanics : Atomic and Moleculars Spectra
Time : 3 Hrs)) (B-218) ° [M.M. :50

Note: 1 W¥9-ux &1 ufa wuel-a1, §, 91, & vd § % fawifar fasar rar &1 @vs-31 (o1g Fadig y2=) & v o1y 3o o
&, s & wmr &) & el ay oy anfvardd €1 wavet-a, w0, @ e 8 (v I v SR o @ e #| TRis
QUG X T W AT | fRga 3 andfar &1 - " @us-31 (Section-A)
Note: $37 U § v e & & Wi} & oY I Anfara &1 9 s 2 i BT &1
1.(1) fo= 2 e R forsrar dmfa & aaren wilfies & ovr W dnrer @1 Wy # aaed | Tell in brief about
the contribution of any two Nobel Prize winner scientists to the field of quantum physics.
(i) Ferw ¥ frRed fs o R pfiorent fafeor &5 e & wrwmen < aare wiifered) @1 3avwe &3P Write in brief
how the resolution of the problem of black body radiation led to the advent of quantum mechapics?
(iii) 200 3. 4Y. & 3mufca sreT gRT Mo (HRIGA 1.9 £.4).) I Ieafola B ot Heoifies seiagr & Sftman
TIfersT FHatf @ BNt (wids fHrdics 663 x 107 3,2, Weprer &1 A 3 x 10° W/, |
If 200 nm light is incident what will be the maximum kinetic energy of photoelectron emitted from cesium
(work function =1.9 eV). Plancks constant =663 x 10™* Js, speed of light =3 x 10° m/s.)
(iv) FBTET S THT TAT PECH THIT TN & HUg (TIH]) S D9 H THAR ST & &7 Gug! B Hfgpar F 96T =R
T &7 Photoelectric effect and Compton effect are explained in terms of collision of particles, tell the
basic difference in the collision processes.

(v) & (Hex) a0 aan &, foodt TfYr & o ¥ 8 <t @7l €2 What are matter waves, variation of which
quantity constitute these waves? :
(vi) 3T¥E&ioTes (3mgm) AT JuT-3faa e Bemt | 319 T THE &0
* What do you understand by eigen-values and eigen functions?
(vii) Tew R B qF AfHeea (SRTIeW) o of fomRT 2egisr avimd @Y woear I Jwsmar 1 Tar?
What were Niels Bohr's main assumptions that led to successful explanation of Hydrogen spectra.
(viii) $eTd THYT TT &2 TE ABeqT by quitg It B - gaw e Bt FHeme &7
What is electron spin? How the concept accounts for the fine structure doubling of spectral lines?
(ix) fafaeh va wwa veh faoit & favie 511 Distinguish between discrete and continuous X-ray spectra.
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(x) CO &= &1 aeT-Fraaics 187 =g, /0 & w1 aroy & vt amqfir e mﬁa’m fﬁ T'i:'w' .,"EN' Tﬂﬁ?ﬁ‘
CO U] &1 HHMIA G| 1.14 x 10" fur. &1 Force constant in the CO bon o nd the
frequency of vibration of this molecule and spacing between vibratiou;a|El)evels. Reduced mass of CO s
1.14 x 1072 Kg. -q, ¥, T ud § (Sections-B, C, D ‘

Note:mmﬁgmﬁl m'!!?;:‘fuaimaﬁﬁml el W 7.5 376 @1 &1 favga IR anfda #

. T ug-q (Sectlon-B)

2. W3 WWT A e ¥ e R & s w g Bl ¥ TR @ U 6 R e

| Ha¥aS A w6 forr QSR Discuss inadequacy of wave theory in the explaination of the phenomena of

photoelectric effect. How this problem was resolved? Give necessary relations gmd ﬁg'ures. )

3. (a) 0.1A° 3 vaw farwot 60° R wefer 2%t & @ e AR : TSR vawr fwott B e vd SR
Relsa saet & aiftman s 3 X rays of wavelength 0.1A° are scattered through 60° fing
wavelength of scattered X-rays and maximum kinetic energy of the recoil electron. o

(b) BT TH I Wit siftres aRded @y, waw faoil & wny-wry Jicd aXded B v vt 7 e
gl &2 Why along side X-rays of higher wavelength, X-rays of incident wavelength also present in
Compton scattering? . '

(c) 107 . 3t fixsan & it % R v 75 gorag & A IR BT 3Meer BRI Calculate the
uncertainity in the velocity of a free electron confined in a sphere of the radius 107'° meter.

@ids Fadie (Planck constant) = 6.63 x 10™* Js. ‘
JeIdg M &1 S (Electron's mass)=9.1x10"% kg. WUS-¥ (Section-C)

4. 3or-faee (i) T et & e o €9 TR T o HRTHTAIGRROT ATHTSoTa & 21 &Y el | AR

TSR S ST (F9a R FR) @00 3 | 95|

What are the conditions' for an acceptable(well-behaved) wave function? £xplain the condition of

normalization of a wave function. Obtain time dependent form of Schrodinger's equation.

5. Tifds =R Rt & e 7 S 309w gHe &7 WHURE T4 (211)A) B fafad vd R SRR

What do you understand by expectation values of dynamical variables? State and prove Eherenfest"

theorem. \ - \gUs-q (Section-D
6. &R qvicoy by MR ETSgIs TR0 3 aufeem Ry 7 X7 U Rt 57w (Ryetae W) 39 g &R TRA
i 1 TR s ARt @ T iy & (D) @i &Y Y& IR D1 FHRIRAI How alkali spectr
are different from hydrogen atom spectra, Explain four main spectral series in alkali atom s
giving relations and selection values. Explain fine structure of sodium D lines.
7. 9 ) Ruolt fRad1 Write notes on :
(30 L-S a1 J-J g (L-S and J-J couplings) : ‘
(8) HR7e o1 e den st dnee (Mosley's law and its contribution) * WU3-3 (Section-|
8. qﬁam%ﬁ%’ﬁmawmﬁwawﬁﬁwﬁg@mquﬁué@maﬁgm%ﬁmﬁmad
s mﬁﬂn@aﬁu@ﬁ%%ﬁ%@h%%ﬁ%%@%ﬁW%ﬁi
T9HATZA| Describe main features of pure rotational band spectra considering quantisation of rotation

energies and selection rules. Though pure rotational band spectra not obtained for homouucle
molecules; yet, rotational Raman spectra is obtained explain.

9, Wm-mmmﬁmwmﬁmwmﬁwmn FORID R
™ T ¥ 317 g1 wHE &7 Discuss in detail the origin and main features of electronic-vibratior
molecular spectra. What do you understand by dissociation limit for electronic states?
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