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Instructions : (1) Answer any three questions out of eight questions.
(2) Question nine is compulsory for all.
Necessary Constants :
R =1.987 cal-deg™"-mole™! = 8.314 J-mole~'-deg™!
N =6.022 x 1023 mole™!
h=6.623 x 1077 erg. Sec. = 6.623'% 10734 J-scc.
C=3.0x 10" cm-sec™! = 3.0 x 108 m-sec!

Section — 1
1. (A) Derive Clapeyron-Clausis equation. 7
(B) The vapour pressure of 2, 2, 4 trimethyl pentane at 20.7 °C and 29.1 °C are
40 mm and 60 mm respeetively. Calculate heat of vaporization of the liquid. 7
2.  (A) Write a note on Trouton’s rule. 7

(B) At 27 °C temperature, for the reaction Nz(g) + O2(g) —_ ZNO(E‘) AH = 10 Kcal-
mole~! and AS = 0.1 cal - deg™! - mole™'. Find out equilibrium constant of a reaction. 7

3. (A) Write a note on Poggendorfl’s compensation method for measuring e.m.f. of

unknown cell. 7
(B) . Write a cell reaction and calculate equilibrium constant of given below cell at
L °C. 7
Sn+2 ‘ Pb*? ‘
Ta=nll@=1) L
Eg,/sp2 = 0.140 volt
EI’bin” 0.120 volt
3 P.T.O.

JI-124



4. (A) Derive Nemnst’s single electrode potential equation.
(B) The e.m.f. of following cell is 1.1 volt at 25 °C.

Zn*2 Cu*?

@=nl l@=1|

(1)  Write cell reaction

(2) Calculate value of AG® in Joule and Calories.

/n

5. (A) Discuss activated complex theory of reaction rates. .
(B) Describe viscosity method for the determination of molecular weight of polymer.

6. (A) Explain Secondary Salt effect.

(B) Describe Osmotic pressure measurement method for the “determination of
molecular weight of polymer.

7. (A) Discuss the use of isotopes as tracer.
(B) The fundamental frequency for CO, molecule ig'2170.2 em™', calculate force
constant. [C = 12.00, O = 16.00]

8. (A) Describe Nier's double focusing mass spectrograph.
(B) Write a note on Ortho-Para Hydrogen:

Section - 11

Answer any eight in short :
9. (1) Define temperature.
(2) What is the value of C in eraft equation for low boiling point liquids ?
(3) Define Zero™ law of thermodynamics.
(4) Write Vant Hoff isochore equation.
(5) Write cell reaction of Standard Weston cell.
(6) What is oxidation potential of standard hydrogen electrode at 25 °C ?
(7)  Quin hydron is made from which two substances ?
(8) What is reduction potential of calomel electrode having saturated KC/ solution at
2% C™X '
(9)... Definerate of reaction.
(10) Define Co-polymers.
(11) Define Polymerization.
(12)" What is degree of Polymerization ?
(13) Define Isotopes.
(14) Define Isobars,

(15) Define Wave number (v)
(16) Write an applications of vibrational-rotational spectra.
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