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1. (a)
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R =1.987 cal. deg!. mole™! = 8.314 J. mole™!. deg™!.
N =6.022 x 10?3 mole™!

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

Derive thermodynamically the following equation : 14
2
0.002 T,
k -
f l ¢

where, T_ = Freezing point of solvent
[ = latent heat of fusion of solvent per gram.
k= Molal depression constant

and calculate given below example :
0.65 gram naphthalene (molecular weight = 128 gm/mole) was dissolved in 100
gm methyl acetate. Elevation of boiling point of methyl acetate solution was
0.103 °C. If boiling point of pure methyl acetate is 57 °C, calculate molal
elevation constant (k,) and molar heat of vaporization of methyl acetate.
Molecular weight of methyl acetate = 74 gm/mole
OR
(1)  What is chemical potential ? Obtain law of mass action with its help. 7
(i1)) The boiling point of solution of 5.0 gm Sulphur in 100 gm carbon
di-sulphide is higher by 0.476 °C than normal boiling point of solvent.
Determine the molecular formula of Sulphur in carbon di-sulphide.
The normal boiling point of carbon di-sulphide is 46.30 °C and its latent
heat of vaporization is 84.1 cal/gm (S = 32) 7
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Answer briefly : (any four) 4

(i)  Define : Molal elevation constant (k).
(i1)  Define : Molal depression constant (k).

(iii)) Define : Temperature.

(iv) Define : Boiling Point.

(v)  According to third law of thermodynamics at which temperature entropy of
a perfectly pure crystalline solid is zero ?

(vi) Define : Colligative properties for solution.

Derive equation of e.m.f. for a concentration cell without transference and

calculate given below example : 14

At 25 °C liquid junction potential of given below cell is 0.01106 volt.

+ +
Pt, Hy(1 atm.) ‘ H(a(l?)f H(aC;)f H, (1 atm.), Pt
Where a, = 0.01751 and a, = 0.009048, calculate transport number of H" and C/~
ions.
OR

(i) What is over voltage ? Write a note on Hydrogen over voltage with its

mechanism. 7
(i1)) Calculate e.m.f. of given below cell and also write cell reaction of the cell 7

Zn |ZnJr2 (a=0.01)| |Fe+2 (a=0.005)| F€

By, 7y =—0.763 volt
Epe2 g =—0.440 volt

Answer briefly : (any four) 4
(i)  Define : Concentration cell.

(i1)) Define : Decomposition voltage.

(ii1)) Define : Liquid junction potential.

(iv) Which chemicals are used to making salt bridge ?

(v) How liquid junction potential is avoided ?

(vi) Write only equation for the e.m.f. of concentration cell with transference.
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(b)
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Explain the recovery of Cu and Fe from waste industrial liquid materials and

calculate given below example.
At 744 mm pressure steam distillation of mixture of H,O and hydrocarbon gives

60% hydrocarbon in the distillate and boiling point of the mixture is found to be

95 °C. At this temperature the vapour pressure of water is 634 mm. Calculate the

molecular weight of hydrocarbon. 14
OR
(i) Discuss Pb-Ag system. 7

(i) A useless industrial waste water contains NiSO, and molarity of this

solution is 0.150 M. For 30 m/ of this solution electrolysis is carried out by

passing current of 0.04 ampere for 50 minute.
(a)  Write an equation of reaction occurred at each electrode.

(b) How much time required to completely remove metal ions from this

solution ? [Ni = 59] 7

Answer briefly : (any three) 3
(1) Define : Zeotropic mixtures

(i1)) Define : Azeotropic mixtures

(ii1)) Define : Phase rule

(iv) Define : Reverse Osmosis

(v)  Which degree of freedom is neglected in condensed phase rule ?

Explain the corrosion of iron in neutral medium and calculate given below

example.

Calculate the value of one einstein in k.cal/mole for radiation of wavelength

4000 A. 14
OR
(1)  What is quantum efficiency ? Give reason for high and low quantum yield. 7

(1)  Write a note on differential aeration principle. 7
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(b) Answer briefly : (any three)
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(1)
(i)
(iif)
(iv)
(v)

Define : Chemiluminescences.

Define : Fluorescence.

Give an example of photo sensitized reaction inhibitors.
What is use of inhibitors in metal corrosion reaction ?

Define : Corrosion.



