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( English Version )

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling
mistakes, untidiness and illegible handwriting.
The figures in the margin indicate full marks.

1.

A.

B.Sc-11159-P

Answer any two questions.

a)

b)

c)

b)

Group-A
10 x 2 =20

Derive the formula for the energy of
electron in orbits of varying elipticity
according to the Sommerfeld's
modification.

What is the wavelength of second line
in the visible spectrum of atomic
hydrogen. [RH =1-097 x10"m™!].

Calculate the number of photons
emitted per second by the yellow lamp
(wavelength 560 nm). Consider that the
lamp is of 100 W, monochromatic and
100% efficient. 4+3+3

What is the Radial probability density
of 1s orbital of H atom ? Deduce the
expression starting from formula of
Radial wave function of 1s orbital of H.

State how the quantum numbers ( n, [
and m, ) are obtained from Schr dinger

wave function W = R(r) ©0) ®6). [ Give
only statement ]

[ I3 =[O Ty
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c)

d)

b)

c)

Calculate the de Broglie wavelength of a
bullet of mass 2x107> kg moving with
a speed of 300 ms L.

Calculate the Z eff for 1s electron of an

atom of electronic
configuration 1s22s22 p63s2 3 p6 3d%4s?
and Z = 26. Contribution to shielding
for 1s is 0-30 in the same group.

3+2+3+2

ground state

Draw the
energy  level

possible qualitative MO
diagram  for  the
homonuclear diatomic molecules of the
elements in the 2nd period of periodic
table. Hence discuss on the magnetic
and bond orders of such diatomic

molecules.
Draw the structure of the species
IOze' according to VSEPR model.

Hence predict the hybridisation of
central element.

r+
When the radius ratio (—) lies in the

range of 0:225 — 0-414 then predict the
geometry of the ions, coordination no.
and structural type of ionic crystals.

6+2+2
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b)
c)

2. Answer any three questions.

A. a)

b)

[ Given : |
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What is 'nuclear binding energy' ? The
He atom has 2 protons, 2 neutrons and
2 electrons. In atomic mass unit, mass
of H atom is 1-:007825 u and mass of
neutron is 1-008665 u. Spectroscopic
mass of He atom is 4-:002603 u.
Calculate the mass defect and nuclear
binding energy.

[ Given 1 amu = 1-660 x 1027 kg I.
Write a note on nuclear fusion reaction.
Write down the examples of chemical
equations when an accelerated proton
reacts in the following manner :

(p,n),(p, a)and(p,d).
(1+3)+3+3
Group - B
6x3=18
Compare the dipole moments of
o-dichlorobenzene, m-dichlorobenzene
and p-dichlorobenzene.
(C-Cl =140D).
Frequency of 1st rotational transition of
CO is 3-84235 cm~!. Find out the CO
bond distance.
h 6627 x10734 9
= = kgm
€O 82BC 8(3-14)2 x192-175x3x 108

3+3

[ AT S[BIT Ty
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B. a)

b)

b)

b)

c)

What criteria should be essential for a
molecule to be IR active ? Why the
stretching frequencies of > C =0 and

> C = S groups are different ?

Indicate the Raman and IR activity of
symmetric stretching, bending mode

and asymmetric stretching vibrations of
NZO andCOz. 4+ 2

State and

uncertainty principle.

explain = Heisenberg's

What is the minimum uncertainty in
the velocity determination of an
electron if it is to be located within
0-01A of the 1st Bohr radius of
H atom. 2+4

Explain with example about nuclear

spallation reaction.

Complete the following reactions :

Give a very brief outline of neutron

activation analysis. 2+2+2
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. a) The frequency of vibration of H3%Cl in
wave numbers is 2990 cm . Calculate
the frequency of vibration of D33¢] 2
b) Draw the qualitative Jabolonski
diagram for a diatomic molecule and
show all types of radiative and non-
radiative processes of excited state.
1 1

2— +3-—
2 2

. a) Which atomic orbitals have the radial

3 3
functions ‘/— sinf@cos ¢, ‘/— sin 0sin ¢
4n 4n
3
and ,— cos0 ?
4n

b) "Exchange energy for a particular
electronic configuration of an atom is
the basis of Hund's rule of maximum
multiplicity." Explain with example.
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C. In the Raman spectrum of 35012, the

energy difference between two Stokes lines
is 09752 cm~!. Calculate the bond

distance of the molecule.

[ Mass of 3°Cl =34-9688 u ]

. Molar refractive indexes of C and H are

2-591 and 1-028 respectively. Refractive
indexes of double bond and hexagon are
1-575 and -0-15 respectively. The
experimental molar refraction is 25-95.
Show that the structure of benzene is

correct.

. Explain the structure of PCI?’F2 according

to valence bond theory.

. What are p-type and n-type

c) State Pauli principle. 1% +3+1 é semiconductors ? Explain with example.
Group - C . What is meant by 'formal charge' ? Find the
3. Answer any four questions. 4x3=12 formal charges on the atom of OPCI3
A. Indicate the nature of HOMO of CO drawing molecule.
the MO energy level diagram. H. Write down the expression of Rydberg

B. Fission of a 2%°U produces 200 MeV
energy. How many atoms are required for

constant (RH). Find its value of the

constant of He * ion.
production of 1 W power ?
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