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ECH-I (UT-203/15)

( 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.

Group-A
Answer any two questions. 10 x 2 =20

1. a) Explain 'Radial function' and 'Radial
distribution function' of an orbital.
Compare the radial distribution
function plots for 2s and 2p orbitals
and hence comment on their relative

penetrating property. 2+2+1

(b) Which of the following nuclides are
electron emitters and which are

positron emitters ?

30 6 22

c'?, p3° He®, Na 2

(c) Explain ‘'orbital electron capture

process'. By measuring which quantity

you can characterise the process ? 2
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(d) What are the possible values of

ml (magnetic quantum number) for

=17 1

2. (a) Give the n-p plot for mnaturally
occurring stable nuclei and hence
account for the behaviour of unstable

neutron rich nuclei. 4

(b) Account for the (n — n) nuclear force

with m-meson field theory. 2

(c) A particle is closed in one dimensional
potential well of length, L. If minimum
momentum of the particle is p, then
express the value of L in terms of p.

Give proper arguments for your answer.
4

3. (a) What is de Broglie hypothesis ? Show
that Bohr's postulate of quantized
angular momentum for an electron
moving in a circular orbit can be
derived by the application of de Broglie
hypothesis. 4
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(b)

(c)

(b)

(c)
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Calculate the energy evolved in the
decay of 32P to 328 and p-ray. 3

[ Given : Mass for 32P =31-973908,
329 - 31972074, e = 0-000550 amu |

What is meant by 'London Dispersion

Force' ? Discuss it with examples. 3

Why the concept of 'Black body' is
useful in heat radiation experiment ? 2
What is meant by antiparticle ? Discuss
the difference between the antiparticle
and its related particle. Give some idea
about the Boson and Fermion particles.

6

What are intermolecular hydrogen bond
and intramolecular hydrogen bond ?
Explain them with examples. 2

Group - B

Answer any three questions. 6x3=18

5. (a)

B.Sc-104-G

The dipole moment of HZS is 0-95D.

The bond angle of it is 97°. Find the
bond moment of S — H. 3

( Given cos 485°= 0-662 )
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(b) What are the troubles that can arise
from an atomic pile ? What are the
precautions to be taken for these ? 3

Indicate the effects of following ionisation
processes on bond order and bond lengths.

4
(@ @ 02+ e—>O;
(i) O,- e——0;
(i) N,+ e——N,
(iv) N, - e——N}
(b) What is molar refraction ? What is its

unit ? Mention one use of it. 2

(@) Compare the geometry of NO2 and

NO; from VSEPR point of view.
(b) P — O bond moment in R3PO is much

less than expected from

electronegativity differences. Explain.

(c) Why is the value of Rydberg constant

different for the isotopes of same atom ?

2+2+2
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Discuss the bonding in HF molecule in the
light of M.O. theory and indicate the
bonding, antibonding and non-bonding
electrons on an approximate energy level

diagram. Explain the nature of H - F bond. 6
Explain why —

(a) Madelung constant does not depend on
the chemical character of the ion

concerned.
(b) Coordination bond is usually polar.

(c) Polarisation of cation by anion is not

observed. 2+2+2

According to Fajan's rule, the covalent
character of some compounds is attributed
to ionic bonding. State and explain those

with examples. 6

[ AR 7O 7o

ECH-I (UT-203/15) 2

11.

12.

13.

14.

Group - C

Answer any four questions. 3x4=12

Discuss the nuclear fission reaction with the

help of liquid drop model. 3
Give the answers of the following :

(a) The velocity of an electron and a proton
is same. Which one has the larger
de Broglie wavelength and why ?

(b) Between H2 and He§+, which has the
1

greater stability and why ? 5

1% +1
Draw the Jablonsky diagram. Explain the
different radiation processes for the
molecule to come down to the lowest energy

state from the higher energy state. 3

(a) Are the Infrared spectra and Raman
spectra of N20 and NO2 molecules
same or different ? Give argument in

favour of your answer. 2

(b) Which type of spectrum will be helpful

in determining the pure rotational
spectrum of H2 molecule ? 1
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15. Which of the following are isobars ?
(@ () 20p+17n

19. Quantum numbers of two orbitals are :

@ n=3,1=0,m=0 ms=+>
(i) 18p+22n sty
(iii) 20p+20n @ medl=2mi-+1m - é
(iv) 20p+15n. 1

Assign the two orbitals and identify the two
(b) The rotational Raman spectrum can be
elements. 3

observed in gaseous substance but
their spectrum could not be observed in

liquid or solid state. Why ? 2

16. Explain the shapes of SF4, XeOF2 and
SO 2Cl 9 with the help of VSEPR theory. 3

17. Which one of CH;) and CF; is pyramidal
and which one is planar ? Explain. 3

18. Write Heisenberg's uncertainty principle. An
error of 2 cm sec_1 crops up in the
determination of the velocity of the electron.
Calculate the uncertainty in finding the
position of the electron. Take the mass of the
electron as 9-8 «x 10_28g and Planck's

constant as  6-62 x 102/ erg-sec. 3
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