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Instructions :

(1) All questions carry equal marks.

(2) Necessary Constants :
R =1.987 cal. deg~!. mole™ = 8.314 J - mole™!. deg!
N = 6.022 x 1023 mole™?
h =6.623 x 10727 erg - sec = 6.623 x 10734 J - sec.
C=30x100%cm-sec1=3.0x108m-sec!
F = 96500 coulomb

1. (a) Answer any two of the following : 8
(1) Derive thermodynamically the following equation :
0.002 - T;
K¢=—"7—"where

(b)
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I
T, = Freezing point of solvent

|, = Latent heat of fusion of solvent per gram.
K = Molal depression constant

State the Third Law of Thermodynamics and show how the absolute entropy
of a substance can be obtained with the help of Third Law.

Write a note on Trouton’s Rule.

Derive an expression for Vant’s Hoff isotherm.

Calculate any one example : 4

@)

)

The equilibrium constant for the reaction occurring at 30 °C is 1.2 x 1074,
Calculate equilibrium constant of this reaction at 40 °C. AH = 12800 calories.
(Assume that AH is independent from the temperature.)

When 0.600 gm of an organic substance dissolved in 12 gm of water, the
increase in boiling point is 0.16 °C. The latent heat of vaporization of water is
540.0 cal/gm. Find out molal elevation constant and molecular weight of
organic substance.
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(c) Answer any two of the following in short :
(1) Define Zeroth law of thermodynamics.

(2) Define Molal elevation constant (Ky).

(3) Define Chemical Potential.
(4) What is the value of factor C for low boiling point liquids ?

2. (&) Answer any two of the following :
(1) Write a note on Glass electrode.

(2) Derive Tafel’s equation and describe applications of over voltage.
(3) Derive an equation for the e.m.f. of concentration cell without transference.

(4) Discuss the use of e.m.f. measurement for determination of ionic product of
water.

(b) Calculate any one example of the following :
(1) The following cell is given at 25 °C
Zn ‘ Zng;- 1)H Cda- 1)‘00'
E .z = 0.763 volt

o

ECd/Cd+2 = 0408 VOlt

(1)  Write a cell reaction.
(if)  Calculate equilibrium constant of the cell.

(2) The e.m.f. of the following cell at 25 °C is 0.714 volt. Calculate the pH of the
unknown solution in the cell.

Saturated KCI
+

Unknown' H
ngclz(s g

H2(9)
Pt ‘ (1 atm%sphere)‘ solution |

[Reduction potential of saturated calomel electrode = 0.242 volt]

(c) Answer any two of the following in short :
(1) Define Over voltage.
(2) Define Concentration cell.
(3) Which chemicals are used for making salt bridge ?
(4) What is reference electrode ?
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3. (@ Answer the following : 8
(1) Discuss the activated complex theory of reaction rate.
OR
Explain Secondary Salt effect.
(2) Describe Osmotic pressure measurement method for the determination of
number average molecular weight (I\_/In) of polymer.

OR
Explain thermodynamics of polymer dissolution.

(b)  Answer any one of the following : 4
(1) Explain condensed phase rule. Discuss Zn — Cd system.
(2) Discuss Azeotropic mixtures.

(c) Answer any two of the following in short : 2
(1) Define Energy of activation.
(2) Define Zeotropic liquid mixtures.
(3) Define Degree of Polymerization.
(4) Define Relative Viscosity.

4. (@ Answer the following : 8
(1) Write a note on Brain bridge mass spectrograph.
OR
Discuss the use of isotopes as tracers.
(2) Derive an equation for the vibrational-rotational spectra of molecules.
OR
Write a note on Ortho-para hydrogen.

(b) Answer any one of the following : 4
(1) Write a note on Chemiluminescence.
(2) Write a note on Flash-Photolysis.

(c) Answer any two of the following in short : 2
(1) Define Rotational Spectra.
(2) Define Quantum Yield (¢).
(3) Define Isotopes.
(4) Define Fluorescence.
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5. (@ Answer any two of the following :
(1) Explain differential aeration principle.
(2) Write a note on reverse 0Smosis.

(3) Discuss different types of electrodes used in fuel cells are working at low
temperature.

(4) Explain removal of cyanides from industrial waste solution.

(b) Calculate any one example :

(1) A useless industrial water was electrolysed to remove iodide. lodine is obtained
at anode and oxygen obtained at cathode. How much gram of I, will be

librated, if a current of 5.20 ampere is passed for 46 minutes ? (I = 127 gm)

(2) Iron will corroide in neutral solution with pH = 8 at 25 °C temperature ?

Epe/re = 0.440 volt.
For reaction O, + 2H,0 + 4e — 4 OH E° = 0.401 volt.

(c) Answer any two of the following in short :
(1) What is corrosion inhibitors ?
(2) Gives the reaction occurs at anode and cathode during corrosion.
(3) Define Fuel cell.
(4) What is Polarization ?
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