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B.Sc. Il Year Examination, 2018 (Unified Syllabus)
Physics-VI
- Elements of Quantum Mechanics : Atomic and Moleculars Spectra
R ' (B-218) - [M.M. :50
Note © ¥ 909 &Y dfg w7, 4, S0, T 09 3 ¥ i far mar 1 m—m(aqaaﬂum)ﬁ@aqzaﬁam
TSRS 27 s 1 el ey e vt 81 vai-a, <1, 7 e 8 (R Sokia ) el o QY e 81 9

S I T Wed & B favga 3R amféra &1 This paper is divided into five Sections-A, B, C, D & E.
Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. All these

ten parts are compulsory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two

Questions. Attempt one question from each Section. Answer must be descriptive.
wus-3AH (Section-A)

Note : 3% W05 § 0% e & ax1 Wit & o7y 3o aniférd &1 YA T 2 3id @ & This Section contains one
question of ten parts requiring short answers. Each part carries 2 marks.
)

1.(i)  YBrErdEq w9 T £2 What is photoelectric effect ?
(i) TRHI] & = U6 Fe fawa T &9
What are ionization and excitation potential of an atom?
(iii) & I T FYE 97 H T =g Sl
Establish relation between wave velocity and group velocity.
(iv) Tb BUT & ford sifETR iR ferfaw| '
Write Schrodinger equation for a free particle.
(v) ERoHet & sifHfeadar & Rigra sarsel
Explain Heisenberg uncertainty principle.

(vi) HRI ggle @I URHINT AU Define heavy hydrogen.
(vii) X-faBR0T 3ra@ligur BRI 3719 F1 FHeTd &2 What do you mean by X-ray absorption edge?
(viii) FAHIA A p aTcl fGURHATIS 310] B =T I[aiad FHa1i @l B 22 FHI 5T &) AR Sfsel

What is the zero point energy of a vibrating diatomic molecule of a reduced mass u? Explain reduced

mass.
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(ix) x-%?mmﬁwmﬁmmmmmmmﬁmaﬁhﬁﬁ?? spectra?
Why the emission lines can not be observed as absorption lines In X-ray absorption ’
(x) 'aﬂﬂu A Far & What is alkali spectrum?
WUB-q, ¥, T U4 § (Sections-B, C, D & E) TR arfera 1

Note : 5iid> s ¥ 2 e &1 5ees wavg Y s et el sk et 7.5 318 1 &1 M oy question carries
Each Section contains two questions. Attempt one question from each S€ guz-a (Section-B)

ﬁmﬁmmll

7.5 marks. Answer must be desciiptive. ,

2. g S o d-sieh & Rigrr frel ety o o pfa aea B AT jemonstrate the -
Give de-Broglie theory of matter waves. Describe Davisson-Germer experim JFAUaQr
: ' o5 preH T

wave character of electrons.

< . "y : - Hfsel TIAEe
3. @ieT T § vidfa va-fawolt & axded ¥ uRad & fore et ST e in wavelength for the
gea waeT & Rre i Ak 7@ & 21 Derive an expression for the chand lly not observed for
scattered X-rays in Compton effect. Explain why is Compton effect exp gus-9 (Section-C)
visible light rays. - < = T 8 A A
4. TieR fowa $u ¥ Rea foxlt dor & fore AR a<r witd<or o< m aezr :r:'q%:re well potential and
<RI & rEm B! Obtain Schrodinger wave equation for a particle in ey

discuss energy levels when the well is infinitely deep. F . . m el Solving
5 At & fog 3P Hid P
5 SIER THERU B & I g U 1 Aad & AR simensional harmonic oscillator. What

erimenta

Schrodinger equation, find the expression of eigenvalues of one s (Section-D)
is the zero point energy of this oscillator? ;
6. m@ﬁasp@m%m$mmmmwﬁmn oz H, el Y B g e @ fow
TSR IRl Bl &2 Discuss Sommerfeld relativistic theory of hydrogen atom. How does it explain the
fine structure of H, line? . P : S
7.  aggdlagt AR A L-S qu J-J g & faaxor dfel gelizdr s A1 gt A RIY] & M FHat wRI
@I HUE FHE &l &1 a

Discuss L-S and J-J coupling in multielectron atoms. Show that both couplings result into same
collection of final energy levels. W@us-3 (Section-E)

8. femwme 3wl & M a3 Wagd & 4o devil &l aofF Bifoe| 9 R b TR & S 82
Give an account of salient fe_atures of near infrared spectra of diatomic molecules. How are they.
explained? , el

9. ﬁuwmamﬁ$qvhé@ﬁa§v$gwa&ivﬁaravhﬁmlmaﬁ A '

. : TGO B
AEIT B BA? 3% qoit gC 7 caol
Describe the features of pure rotational band spectra of diatomic mol
ecules. :
treating the molecules as a rigid rotator? How are they explained

Scanned with CamScanner





