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B.Sc. (Semester — VI) Examination, Oct./Nov. 2017
PHYSICS (Paper - II) _
_ Atomic and Molecular Physms '
Duration : 2 Hours ' i Total Marks : 80

Instructions : 1) All questions are compulsory.
.2) Figures to the right indicate maximum marks.
3) Use of calculator is allowed.
4) Symbols have their usual meaning unless specified.

Constants h =6.63 x 103 J-s
=36 x' 100G
me 9.1 x10%'Kg
c=3x10®m/s
1. Answer any four of the following : ‘ (4%x4=16)

a) Write short notes on the quantum numbers n, I, m, and 'ms.
b) How does the principal, sharp, diffuse and fundamental series spectra occur ?
¢) Draw the experimental setup for Raman effect and explain the setup in brief.

d) Anatom has the electronic configuration 1s% 2s22p. Find the valence electron
values of n, |, s, j and the magnitude L, S and J.

“e) Find the " values and hence calculate the transition intensities for 2F —> 2G line.

f) Find the ratio of separation between the nDg, —nD5,, and NP5, — NP, levels.

2. Answer any- four of the following : : (4x4=16)
a) What are Normal and Inverted terms in doublet flne structure ?
b) State Mosley’s law and its importance. ’ '
c) What do you mean by fine structure ? EpraAin its origin.
d) What are characteristic X'rays ? W_ha.t is its'importanCe 2

e) State Hund’s Rule. How does this rule explain ferromagnetism in Fe26 and
not in Zn30,

f) What is the physical significance of Bohr magneton. Find the value of, Bohr
magneton for an electron ? : '
: P.T.O.
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3. A) p) i) Howisthetotal angu[ar momentum obtained in LSand JJcoupling? 3

ii) Write the electronic configuration for Sn®0, Pb®2. ' 3
3. A) q) i) Whatare Bosons and Fermions ? Give one example of each. < 3

ii) X ray emission spectrum gives the following data : K, line =0.2 A,
L, line=1.6 A . Find the wavelength of Ks line. § g 3 -

il | 4
3. B) Solve the differential equation §%+ mfcb = 0 obtained using separation of
0

variables for H-atom and obtain the possible values of magnetic quantum
numbers m,. 6

4 A p) ) Why homonuclear diatomic molecules do not show vibfatiohal spectra? 3
ii) Distinguish between Normal and Anomalous Zeeman effect. 3
OR :

4. A) q) i) Write the equation for vibrational- rotaﬂonal molecular energy levels Ey,
Hence obtain the ground state energy and first excited state.

ii) Calculate the angle between orbital angular momentum and orbital
angular momentum for 4D, state. : . 3-

4. B) Obtainthe expressmn for Raman frequencies for a molecule undergoing pure
rotation. Hence find the Raman shift forJ =0, J=1 and J = 2. Hence :
find the spacing between successive lines. . , 6

5. A) p) i) Write a short note on fluorescence yleld e 3

ii) Draw a diagram to |||ustrate the splitting of Na Dlinesina weak

magnetic field. : , 3
R i '
5. A) q) i) Anatom is placed in a magnetic field of 0.1T. Calculate the Larmor
| frequency. . : ; 3

ii) Obtain the expression for A, for X ray spectra.' | 4k SRS .
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5. B) Two identical particles have wave functions y, and v, andin quantum states
“a” and “b” respectively. Obtain the expression for symmetncal and

antlsymmetnc wave function for the entire system. 6
6. A) p) i) Write anote on classification of elements in the periodic table. 3
i) Draw the expenmental setup for Stern-Gerlach experiment. What is the
purpose of using a nonuniform magnetic field in the experiment ?° '3
OR .
6. A) qg) i) Write a note on electronic spectra in molecules. L 3

i) State the important molecular details that can be obtained from rotational
- and vibrational molecular spectra. : 3

6. B) State Frank Condon principle in mole’cu!ar spectra. How can the dissociation
of a molecule be explained on the basis of this principle ? ‘ ' il




