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b)
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Show that the zero-point energy of aparticlemovingina
one dimensional box freely is in accordance with
Heisenberg’s uncertainty principle. 2

Answer any two of thefollowing questions: 302

a)

b)

Calculate the probability that the el ectron will befound
somewherewithin asphereof radius g for H-atominits
ground state. Given normalized ground state wave
function.

b : s hereay = Bohr radius.
- exp| — - W = ius.
o~ Vo) ool 4, ) e

Inthe IR spectrum of H'®Br, thereisanintenselineat

2559 cm . Cal cul ate the period of vibration of H®Br.

Show that two e genfunctionsof aHermitian operator that
correspondsto different eigen valuesmust be orthogond.
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Use aseparate answerscript for each group.
GROUP-A

1. a What is the difference in chemica potential and
electrochemical potential ? “The electrochemical potential
of metal ions between electrode and electrolyte are
different to each other.” — Justify or criticised. 1+2

b) Briefly explain asuitable method for determining the
reversible emf of an electrochemical cell. Highlight the
reasonsfor choos ng such method.

Or

Suggest a cell from whose emf, the value of solubility
product of AgCI can be determined. 3

¢) An agueous solution containing 0.01 (M) F&(ClQy)s,
0.01 (M) Fe(ClQOg4), and 0.01 (M) HCIO4 was titrated
with aconcentrated NaOH solution at room temperature
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b)
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(30°C), so that changes in volume were negligible.
Calculatetheredox potential of Fe?*/Fe®* systemat pH
values2:2,4-26-0, and 10 assuming new speciesformed
duringtitration were Fe(OH)3 and Fe(OH), only.

[ Given: E° (Fe?*/ Fe*") = 0.77 V ; solubility product of
Fe(OH)3 = 10" and that of Fe(OH), = 107184]

4
Briefly explain the connection between “overvoltage™
and ““irreversibility” in an electrolytic cell ? “The
deposition of Ag from aqueous AgNOs solution of pH
7-0 does not depend on the presence of hydrogen
overvoltage, whereas the deposition of Cd from
Cd(NOg3), solution at the same pH may depend” —
Explan. 1+2

What do you mean by the electrochemica cell with and
without liquid junction potential (LJP) with suitable
example? Why the LJPisremoved amost completely by
use of proper electrolytein a*“salt-bridge™ ?
Or

Why doestherate of an electron transfer reaction depend
on external electrical potential ? What is ““activation
overpotential’ and explainits significance on electro-
Kinetic processes ? 2+2

©
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GROUP-B

Describe the Bredig’s method for the preparation of a gold
sol. Isita “top-down” or a “botton-up” approach ?  3+1

Explain “Gold number” of a liophilic sol. What does it signify
relating to the property of thecolloidal system ? 2+1

Deduce Langmiur adsorption isotherm. Show when and how
canit beconsidered sameas Freundlich isotherm.

5+2

Describe amethod for the determination of number average

molecular weight of apolymer. 3
GROUP-C

a) Derive Wien’s displacement law that A, T isaconstant
from Planck’s formula for black-body radiation and
deduce an expression for the constant. 3

b) Calculate the de Broglie wavelength of an electron
accelerated from rest through apotential difference of
100V. 2

a) Evauatethecommutator, 3
[% —% %x * X}
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