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B.Sc. (Semester — V) Examination, October/November 2017
CHEMISTRY (Paper — 1) (Six Units)
Physical Chemistry

Duration : 2 Hours Total Marks : 80

Instructions : 1) Answer to the two Sections should be written in separate

answerbooks. :

2) Figures to the right indicate full marks.

3) Use of non-programmable calculator is allowed.

4) Log tables will be supplied on request.

5) All questions are compulsory, however internal choice
is available.
Physical constants :
N = 6.023 x 10?° molecules/mole, h = 6.626 x 10-* Js,
1 a.m.u. = 931.5 MeV, F = 96500 Coulombs.
m=9.109x 10 Kg.

 SECTION — | (40)

1. Answer any four questions from the following : (4%4)

a) Explain how dipole moment can help in predicting shape of triatomic
molecules. | : :

b) Write different characteristics of nuclear binding forces.
c) Explain “To every observable there corresponds an operator”.
d) Derive Schordinger wave equation for Hydrogen atom.

e) Explain how single electrode potential can be measured using Nernst
equation.

f) What does principle and azimuthal quantum numbers signify ?
2. A) i) Anelectronis confinedin a one dimensional box of length 1 A°. Calculate
its ground state energy in electron volts (eV). 2
ii) Write a short note on artificial radioactivity.

OR
P.T.O.
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ili) Calculate the de Broglie’s wavelehgth of a body of mass 1 kg moving
with a velocity of 2000 ms™1.

iv) What are ‘magic numbers’ ? How they explain the nuclear stability ? =~ 4

B) Explain different reversible electrodes.

3. A) i) Write a short note on orientation polarisation. 4

ii) What is the binding energy per nucleon for an atom of oxygen ? The
nuclear mass of oxygen atom is 15.994915 amu. Mass of eight

protons + eight neutrons is 16.131925 amu. A 2
OR

iii) Explain the determination of dipole moment by refractivity method. 4

iv) The half life period of radium is 1590 years. In how many years will
1 gm of pure element loose 0.01 g ? : 2

B) Derive an expression for energy for a particle in an infinite one-dimensional

box, with potential energy zero inside the box. 6
SECTION — II ' - (40)
4. Answer anylfbur questions of the following : - (4%4=16)

a) Explain the construction and working of Geiger-Muller counter.
b) Obtain an expression for energy levels of rigid rotator.
c) Define overvoltage. Discuss various factors affecting overvoltage.

d) Derive an expression for concentration cell electrode potential with
transference.

e) How ionic product of water could be measured using concentration cell ?

f) What is polarization ? Discuss methods for elimination of polarizafions.

5 A i)' Explain experimental method for the measurement of over voltage. <

ii) The inter nuclear distance of NO molecule is 1.15 A° and moment of
“inertia is 1.64 x 10740 g.cm2. Calculate V for the first energy level. 2

OR
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iii) Calculate the e.m.f. of cell for the cell :

N AN A

© Ag/ AGNO, (m = 0.02, y = 0.9)/ AQNO,(m = 0.2, 7 = 0.85)/ Ag® .
iv) ‘Write the limitations of rofational spectros;:opy.
B) i) Explain the principle and working of photomultiplier tube.
ii) Which aspects are covered in determination nuclear radiations ?
6. A) i) Explain the method based on photon collection. 3
i) Comment on Selection ruie and spectral intensity. 3
OR
iii) Explain proportional counter. 3
iv) Explain the coricept of population distribution used in molecular
spectroscopy. 3
B) i) How decomposition potential could be measured ? 2
ii) HI molecule gives series of equally spaced line at Ao =12.8cm™.
Calculate moment of inertia. : 2

iii) List the advantages of scintillation counter. 2




