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Instruction :  All questions carry equal marks.

Necessary Constants :

R =1.987 cal./deg/mol = 8.314 J/deg/mol

N =6.022 x 1023 mol!

h=6.623 x 10727 erg.sec = 6.623 x 10734 J.sec.
c=3.0x10"cm. sec™! =3.0 x 108 m. sec”!

F =96500 coulomb

1. (A) Derive an expression for Van’t Hoff isochore equation. 7

(B) The vapour pressure of an organic solvent at 20 °C and 40 °C temperature are
160 mm and 366 mm respectively. So calculate latent heat of vaporization (AHy,)

of an organic solvent. 7
OR
1.  (A) Write a note on Craft’s equation. 7
(B) At 27 °C temperature, for the reaction NZ(g) + Oz(g) S 2NO(g) 7
AH = 10 kcal - mole™! and AS = 0.1 cal - deg™! - mole™!
Find out equilibrium constant of a reaction.
2. (A) Write a note on Poggendorff’s compensation method for measuring e.m.f. of
unknown cell. 7
(B) Write a cell reaction and calculate equilibrium constant for a given below cell at
25°C: 7
Zn| Zn"? 2 lcd
@a=1) (a=1)
E°cg/cqt2 = 0.400 volt
E°, 7,72 =0.763 volt
OR
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2. (A) What is reference electrode ? Write a note on Calomel Electrode. 7
(B) The e.m.f. of the following cell at 25 °C is 0.714 volt. Calculate the pH of the

unknown solution : 7
Unknown || Saturated
Pt| Hy (1 atm.) ‘ Solution ‘ ‘ KCl ‘ He,Cly)|He
E.atomel = 0-242 volt
3. (A) Discuss activated complex theory of reaction rates. 7
(B) Describe viscosity method for the determination of molecular weight of polymer. 7
OR
3.  (A) Explain secondary salt effect. 7
(B) Explain thermodynamics of polymer dissolution. 7
4.  (A) Describe Nier’s double focusing mass spectrograph. 7
(B) Write a note on ortho-para hydrogen. 7
OR
4.  (A) Discuss the use of isotope as tracer. 7
(B) The vibrational frequency of HBr is 2559 cm™!, calculate the force constant of the
molecule. (H=1.0078, Br =79.909) 7
5.  Attempt any seven short questions : 14

(1) Define : Zeroth law of thermodynamics.
(2) Define : Trouton’s law.
(3) Give Clapeyron-Clausis equation and explain the terms in it.

(4) What is standard oxidation potential and standard reduction potential of Standard
Hydrogen Electrode ?

(5) Write cell reaction of Standard Western Cell.

(6) Define : EM.F.

(7) Define : Degree of Polymerization.

(8) Define : Co-Polymers.

(9) Define : Rate of reaction.

(10) Write applications of vibrational-rotational spectra.
(11) Define : Isotopes.

(12) Define : Wave number (V).
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