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ENGLISH VERSION

Instruction :  All questions carry equal marks.

1 Answer any three of the following :

(@) Explain the origin of capacity current. Derive an
equation for the capacity current. How it limits the
sensitivity of D.C. polarography ?

(b) What is the necessity of a salt-bridge ? How it
works ?

(c) What determines whether an electrode will function as
a reference electrode or an indicator electrode ?
Explain the importance of time — constant.

(d) Discuss multicomponent potentiometric redox titrations.

(e) How will you determine CI~, Br~ and |~
simultaneously amperometrically ?

() How will you distinguish various currents in
polarography ?

2 Answer any three of the following :

(@) Write a note on Biamperometric titrations.

(b) Discuss the importance of bias current and isopotential
point in pH meter.

(c) What is necessity of Gran—plot method to ascertain end
point in a potentiometric titration ? Explain the
method.

(d) Explain the working mechanism of fluoride ion —
selective electrode.

(e) Explain the principle of potentiometric stripping
analysis.

()  Give a brief account of coulometry at constant potential.

3  Answer any three of the following :
(a) Explain the origin of positive and negative maxima in
polarography. Why gelatin prevents it ?
(b) Discuss the salient features of electrogravimetrically at
constant potential.
(c) Explain the working of quinhydorne electrode. Why
this electrode is not useful above pH 9 ?
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(d) Why it is not possible to measure the activity of a single
ion—species in solution ? Why potentiometers have a
range of O to 2 volts only ?

(e) How will you determine the stability constant of an
irreversibly reduced complex by polarography ?

() Discuss the principles involved in normal pulse
polarography and differential pulse polarography.

4  Answer any three of the following :

(@) Discuss the salient features of stripping voltammetry.
What determines its sensitivity ?

(b) Discuss the characteristics of A.C. polarography.

(c) How will you determine the selective coefficient of an
ion-selective electrode ? Explain the working of a
calcium ion—selective electrode.

(d) Discuss the relative merits of European and American
conventions of expressing electrode potential.

(e) Explain the principle of chronopotentiometry. What are
the advantages of derivative chronopotentiometry ?

(f) Discuss the importance of electrochemical methods of
analysis. Give the relative merits of voltametric and
atomic absorption spectrophotometric methods.

5 Solve any two examples :

(a) If the initial current is 30 mA and decrease exponentially
with k = 0.0040 sec™! and the time of titration is 400
sec, how many equivalents of Br, are liberated from
a bromide solution ?

(b) Calculate the curve for the titration of 25 ml of a
0.01 M Pb** solution with a 0.05 M SO, ~ at -0.8
V (SCE). The diffusion current constant is

1O4ua. ml./m.mol.
(c) The i, value for oxygen electrode in acid solution is

10710 A /cm? on a platinum surface. The double layer

capacity is 0.1 farad/cm?2. Is it possible to measure
potential of oxygen electrode accurate to 1 mV ?
(d) A water sample contains 150 ppm Ca** and 350 ppm
Mg**. If the selectivity of calcium electrode to
magnesium is 0.05, what error is introduced in the
Ca*™ determination ? (Ca = 40 and Mg = 24.4).
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