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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) All sub questions of Q. 1 are compulsory.
(3) Answer point wise with necessary figure.

(4) The no. of right side indicate full marks.

1  Answer the following questions very briefly : 15

@ What are AJE,T,S in Helmholtz free energy function
A = E-TS?

@) Write a formula indicating relation between Gibbs free

energy and equilibrium constant.
(1) Give Gibbs-Duhem equation
@v) What is Hittorf's number?
(v) What are conductometric titrations?

(vi) Give only graph of a titration of strong acid vs weak

base.

(vi1) Write a formula possessing relation between Kh, Kb and
Kw.

(vii1) Give Nernst's distribution law.

(x) Give two names of Adsorbent substances.

(x) Give types of catalysis with an illustration.

(xi) Give the wavelength area of photochemical reactions.

(xi1)) Give mathematical form of Lambert-Beer's law for

photochemistry.
(xi11) What is fluorescence?
(xiv) Give two examples of second order reaction.

(xv) Give an Arhenins equation for chemical kinetics.

RC-0711] 4 [Contd...



2 (@) Derive an equation —-A A4 = W max, using Helmholtz 4

free energy function A4 =AFE-TAS.

OR

(@) Derive an equation —dg = dw useful work, using 4
Gibbs free energy function G = H - TS.

(b) Derive Gibbs-Duhem equation. 4
OR

®) Derive Clapeyron equation — 9 _ 4 4
ar  1(Vs-V,)
(©0 At what temperature a solution containing 12 gm 3
aldohexose in 1000 gm water will boil at 1 atm pressure?
kb = 0.52 K/m M.W. = 180 gm/mole.

3 (a) State advantages of conductometric titrations over 4

volumetric titrations.
OR

(@) Write Kohlrausch law and explain how it can be 4

used to determine Kw of water.

(b) Explain moving boundary method for determination 4

of transport number of ions.
OR

(b) Discuss Hittorf's method for determination of transport 4

number of ions.

(© At 20°C, specific conductivity of water and 3
AgBr solution are 1.519 x 106 mho cm~! and
1.576 x 10=® mho respectively, at infinite dilution
equivalent conductance of kNO;, KBr and AgNO,, are
181.3, 187.4 and 121.0 mho respectively. Calculate
solubility product of AgBr.
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4 (@) Derive Langmuir Adsorption Isotherm equation. 4

OR
(@) Give an account of Freundlich Adsorption Isotherm. 4
(b) Give the utility of process of extraction in 4
distribution law.
OR
(b) Explain Ostwald's acid-base indicator theory, derive 4

useful pH range of indicators.

(©) One litre of an aqueous solution containing 30 gm 3
of an organic solute is extracted 4 times using 100 ml
ether each time, determine quantity of organic solute
in water after final extraction. Distribution coefficient

of organic solute between ether and water is 3.

5 (@) Give reasons for low and high quantum yield. 4
OR

(@) Give experimental determination of quantum yield. 4

(b) Give Ruby-Laser technique. 4
OR

(b) Write note on photochemical reactions. 4

(¢ For a reaction, Ea = 23.2 K Cal Mole™! at 27°C, rate 3
constant is 5.34 x 107, then calculate frequency factor

for a reaction.

6 (@) Give an account of rotational spectra. 4
OR
(a) State merits of TMS as reference substance in 4

NMR spectroscopy. What are protected and unprotected
protons?

(b) Explain working of a single beam spectrophotometer. 4

OR
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(b) Write a brief account of types of protons and 4
respective NMR signals.

(© Bond length of HCI is 1.275 A°, calculate its moment 3
of inertia (I) :

m,. =1.008,

m.. = 34.98 amu.
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