Seat No. :

N36-103

December-2014

T.Y. B.Sc. (Annual Pattern)
Chemistry : Paper - IX
(Physical Chemistry)
Time : 3 Hours] [Max. Marks : 70

YA (1) olaL % Usldl 9LRL ARV €.
(2) %33 vAUnisl.

R = 1.0987 cal.deg™!.mole~! = 8.314 J.mole~!.deg".
N = 6.022 x 1023 mole~!

h =6.623 x 1027 erg.sec. = 6.623 x 10734 J sec.
C=3.0x10""cm.sec’!. =3.0 x 103 m. sec.

F =96500 coulomb.
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Instructions : (1) All questions carry equal marks.
(2) Necessary constants :

R = 1.0987 cal.deg'.mole! = 8.314 J.mole~'.deg~".
N = 6.022 x 10% mole™!

h =6.623 x 10727 erg.sec. = 6.623 x 10734 J.sec.
C=3.0x10'"9cm.sec!. =3.0 x 108 m. sec™!.

F =96500 coulomb.

1. (A) Answer any two of the followings : 8
(1)  Write zero™ law of thermodynamics and derive thermometric equation.
(2)  Write a note on Craft’s equation.
(3)  Derive thermodynamically the following equation.

0.002 T;
k. = — 5 where
f e
T, = freezing point of solvent.
[ = latent heat of fusion of solvent per gram.
k; = molal depression constant.

(4)  Derive Van’t Hoff isochore equation.

(B) Calculate any one example of the following : 4
(1)  The equilibrium constant of a reaction at 30 °C is 1.8 x 10~*. Calculate
equilibrium constant at 40 °C.
AH = 13520 calories.
(Assume that AH is independent from the temperature)
(2) The boiling point of n-heptane is 36 °C at 1 atmospheric pressure.
Calculate its heat of vaporization (AH, ). Assuming that it obeys Trouton’s

rule. Value of Trouton’s constant 21 Cal/mole/°k.
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(C) Answer any two of the following in short.
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(B)

ey
2)
3)
“)

Define third law of thermodynamics.

Define Molal elevation constant (k).

Define chemical potential.

Define temperature.

Answer any two of the followings :

ey

2
3)

“)

Derive an equation for the e.m.f. of a gas concentration cell in which
hydrogen gas it at two different pressures.

Write a note on Calomel electrode.

Discuss the use of e.m.f. measurement for determination of solubility and
solubility product of speringly soluble salt.

Derive Tafel’s equation.

Calculate any one example of the following :

ey

2)

The following cell is given at 25 °C
Zn ‘ Zn*2 “ Cut? ‘ Cu

(a=1) (a=1)
E°,  42=0.763 volt
E° o2 = — 0.337 volt

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

The e.m.f. of the following cell at 25 °C is 0.832 volt. Calculate the pH of
the buffer solution in the cell.

Pt H,(g) Buffer | Saturated H
g
(1 atm.) Solution KCl
+
Hg,Cl,(s)

(Reduction potential of saturated calomel electrode = 0.242 volt)

(C) Answer any two of the following in short.
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Define Concentration cell.

Define Over voltage.

Give names of different types of reversible electrodes.
Define Liquid Junction Potential (L.J.P.)
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(B)
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Answer the followings : 8
(1)  Explain Secondary Salt Effect.
OR

Write a note on retardness of reaction.

(2) Describe any method for the determination of molecular weight of
polymer.

OR
Explain thermodynamics of polymer dissolution.

Answer any one of the following : 4
(1)  Discuss Azeotropic mixtures.
(2)  Write a note on zone refining.

Answer any two of the following in short : 2
(1)  Define energy of activation.

(2)  Define polymerization.

(3)  Write condensed phase rule.

(4)  Define Relative viscosity.

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 rotational spectra of molecules.
OR
Write a note on Ortho-para hydrogen.

Answer any one of the followings : 4

(1)  What is quantum efficiency ? Give reasons for high and low quantum
yield.

(2)  Write a note on Fluorescence and Phosphorescence.

Answer any two of the following in short : 2
(1)  Define Chemiluminescence

(2)  Define Curie

(3)  Define Isotopes

(4)  Define Rotational Spectra
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5. (A) Answer any two of the following :

(B)

(©)
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Write a note on reverse 0Smosis.
Explain differential aeration principle.

Discuss different types electrodes are used in fule cells are working at low
temperature.

Give an account of production of inorganic compounds by anodic
oxidation.

Calculate any one example of the following :

&)

2)

An industrial waste solution contains some copper. To remove the copper
as metal, one liter of the waste solution is electrolysed with a current of
0.75 Ampere for 10 minute. How much copper is prevented in the
solution ? (Cu = 63.5)

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

E® gtz = 0-440 volt.

For reaction O, +2H,0 +4e~ — 4 OH~
E° =0.401 volt.

Answer any two of the following in short :
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2
3)
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Define Fuel Cell.
Give the names of methods to prevent metal corrosion.
What is Polarization ?

Give the reaction occurs at anode and Cathode during corrosion.



