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N-3000 Seat No.__________
M. Sc. (Part – II) Examination

April / May – 2003
Industrial Analytical Chemistry : Paper – III

(Electroanalytical Methods)

Time : 3 Hours] [Total Marks : 100

çñÇÞë Ñ ÚÔë É ­fÞùÞë ÃðHë çßÂë Èõ.

1 ÞíÇõ ÕöÀí hëHëÞë ÉäëÚ áÂù Ñ
(±) ÔëìßÖë äíÉ­äëèÞí µIÕìkë çÜ½äù. ÔëìßÖë äíÉ­äëè ÜëËõÞð_ çÜíÀßHë

ìÞÕ½äù. ÔëìßÖë äíÉ­äëè D.C. ÕùáõßùÃþëVíÀ Õ©ìÖÞí ç_äõØÞåíáÖë
Àõäí ßíÖõ çíìÜÖ Àßõ Èõ ?

(Ú) Zëëß�çõÖðÞí ÉwìßÝëÖ ÉHëëäù. Öõ Àõäí ßíÖõ ÀëÝý Àßõ Èõ ?
(À) ´áõ@ËÿùÍ ç_ØÛý Àõ ØåýÀ ´áõ@ËÿùÍ ÖßíÀõ äÖýåõ Öõ åëÞë Õß ±äá_Úõ Èõ ?

çÜÝ ±Çâë_ÀÞí ±ÃIÝ çÜ½äù.
(Í) ±ÞõÀCëìËÝ ÕùËõãLåÝùìÜìÖÝ ßõÍùZë ±ÞðÜëÕÞùÞí ÇÇëý Àßù.
(³) Cl—, Br—

 y™u I— Þð_ ±õãQÕÝßùìÜÖí çÜZëìHëÀ ±ÞðÜëÕÞ ÖÜõ Àõäí ßíÖõ Àßåù ?
(Î) ÕùáõßùÃþëèíÜë_ µØûÛäÖë ìäìäÔ äíÉ­äëèùÞí ÕßÂ Àõäí ßíÖõ Àßåù ?

2 ÞíÇõ ÕöÀí hëHëÞë ÉäëÚ áÂù Ñ
(±) ì¦±õãQÕÝßùìÜìÖ ±ÞðÜëÕÞù Õß Ë>_À ÞùîÔ áÂù.
(Ú) pH–ÜíËßÜë_ ±ìÛÞìÖ (bias) äíÉ­äëè ±Þõ çÜÕùËõãLåÝá ìÚ_ØðÞí

±ÃIÝ ±_Ãõ ÇÇëý Àßù.
(À) ÕùËõãLåÝùìÜÖíÝ ±ÞðÜëÕÞÜë_ ±_ìÖÜ ìÚ_Øð ìÞìHëýÖ Àßäë ÜëËõ ÃþëÞ�±ëáõÂ

Õ©ìÖÞí åí ÉwìßÝëÖ Èõ ? ±ë Õ©ìÖÞí çÜÉ ±ëÕù.
(Í) Îûáùhë´Í ±ëÝÞ�T²ìkëÀ ´áõ@ËÿùÍÞð_ ÀëÝý�ßèVÝ çÜ½äù.
(³) ÕùËõãLåÝùìÜÖíÝ ãVËÿìÕ_Ã ìäfáõæHëÜë_ ç_ÀâëÝõá ìç©ë_Ö çÜ½äù.
(Î) ±Çâ ÕùËõãLåÝáõyõ À<áùìÜÖíÝ ìäfáõæHëÞù Ë>_ÀÜë_ ±èõäëá ±ëÕù.

3 ÞíÇõ ÕöÀí hëHëÞë ÉäëÚ áÂù Ñ
(±) ÕùáõßùÃþëÎíÜë_ ÔÞ ±Þõ ·Hë ÜèkëÜùÞí µIÕìkë çÜ½äù. °áõìËÞÞí

èëÉßíÜë_ Öõ ÀõÜ µØûÛäÖë_ Þ×í ?
(Ú) ±Çâ ÕùËõãLåÝáõ äözðÖ ÉJ×ëIÜÀ ìäfáõæHëÞë ±ÃIÝÞë Õëçë_±ùÞí ÇÇëý

Àßù.
(À) ã@äÞèë´ÍÿùÞ ´áõ@ËÿùÍÞð_ ÀëÝý çÜ½äù. 9 pH ×í ðÄw pH ÜñSÝù±õ ±ë

´áõ@ËÿùÍ ÀõÜ µÕÝùÃí Þ×í ?
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(Í) ÄëäHëÜë_Þë ±õÀëÀí ±ëÝÞ�VÕíçí{Þí çì¿ÝÖë ÀõÜ ÜëÕí åÀëÖí Þ×í ?
ÕùËõãLåÝùÜíËßÜë_ 0 ×í 2 äë"SËÞí É nØ ÀõÜ èùÝ Èõ ?

(³) ±­ìÖäìÖýÝßíÖõ ßíÍ@åÞ Õë{Öë ç_ìÀýHëÞù ãV×ßÖë ±Çâë_À ÕùáõßùÃþëÎíÀ
Õ©ìÖ äÍõ ÖÜõ Àõäí ßíÖõ ìÞìHëýÖ Àßåù ?

(Î) çëÜëLÝ ÕSç ÕùáõßùÃþëÎí ±Þõ ìäÀáÞ ÕSç ÕùáõßùÃþëÎíÜë_ ç_ÀâëÝõá
ìç©ë_ÖùÞí ÇÇëý Àßù.

4  ÞíÇõ ÕöÀí hëHëÞë ÉäëÚ áÂù Ñ
(±) VËÿíìÕ_Ã äùSËëìÜÖíÝ Õ©ìÖÞë ±ÃIÝÞë Õëçë_±ùÞí ÇÇëý Àßù. ±ë Õ©ìÖÞí

ç_äõØÞåíáÖë åëÞë Õß ±äá_Úõ Èõ ?
(Ú) ±õÀë_ÖìßÖ äíÉ­äëè (A.C.) ÕùáõßùÃþëÎíÀ Õ©ìÖÞí áëZëìHëÀÖë ÇÇùý.
(À) ±ëÝÞ�T²ìkëÀ ´áõ@ËÿùÍÞë T²ìkëÀ ÃðHëë_À ÖÜõ Àõäí ßíÖõ ìÞìHëýÖ Àßåù ?

ÀìãSåÝÜ ±ëÝÞ�T²ìkëÀ ´áõ@ËÿùÍÞð_ ÀëÝý çÜ½äù.
(Í) ´áõ@ËÿùÍ ÕùËõãLåÝá ØåëýääëÞí ÝðßùìÕÝÞ ±Þõ ±ÜõìßÀÞ ­Hëëáí±ùÞí

çëÕõZë ÃðHëäkëëÞí ÇÇëý Àßù.
(³) ¿ùÞùÕùËõãLåÝùìÜÖíÝ Õ©ìÖÜë_ ç_ÀâëÝõá ìç©ë_Ö çÜ½äù. ìäÀá

¿ùÞùÕùËõãLåÝùìÜÖíÝ Õ©ìÖÞë ÎëÝØë ÉHëëäù.
(Î) äíÉßëçëÝìHëÀ ìäfáõæHë Õ©ìÖ±ùÞë ±ÃIÝ ±_Ãõ ÇÇëý Àßù. äùSËëìÜ‚íÝ

±Þõ ÕßÜëãHäÀ ±äåùæHë Õ©ìÖ±ùÞí çëÕõZë ÃðHëäkëë ÉHëëäù.

5  ÞíÇõ ÕöÀí ÚõÞë ÉäëÚ áÂù Ñ
(±) ½õ åw±ëÖÜë_ äíÉ­äëè 30 mA èùÝ ±Þõ K = 0.0040 sec–1 ±Þðçëß

áCëðÃHëÀíÝ ßíÖõ ÖõÜë_ CëËëÍù ×Öù èùÝ ±Þõ ±ÞðÜëÕÞ ÜëËõÞù çÜÝ
400 sec èùÝ Öù ÚþùÜë´Í ÔßëäÖë ÄëäHëÜë_×í ÀõËáë ÖðSÝ Br2 µØûÛäåõ ?

(Ú) 25 ml. 0.01 M Pb++  ÔßëäÖë ÄëäHëÞð_ 0.05 M SO4
− −  çë×õ

–0.8 V (SCE)±õ ±õãQÕÝßùìÜìÖÀ ±ÞðÜëÕÞ ÜëËõÞë ±ëáõÂÞí ÃHëÖßí

Àßù. ­çßHë äíÉ­äëè ±Çâë_ÀÞð_ ÜñSÝ 104 µa ml m mol.  Èõ.
(À) MáõìËÞ{Þí çÕëËí Õß ±ë"ã@çÉÞ ´áõ@ËÿùÍÞí ±"ìçÍ ÄëäHëÜë_ ìäìÞÜÝ

äíÉ­äëè CëÞÖë 10 10 2− A cm  Èõ. ì¦VÖßÞí äíÉÔëìßÖë

0 1 2. farad cm  Èõ. ±ë"ã@çÉÞ ´áõ@ËÿùÍÞë ÕùËõãLåÝá ÜñSÝÞð_ 1 mV

ÉõËáð_ Çùyçë´ÕñäýÀ ÜëÕÞ å@Ý Èõ ?
(Í) ±õÀ ÕëHëíÞù ÞÜñÞù 150 ppm Ca++ ±Þõ 350 ppm Mg++  Ôßëäõ

Èõ. ÜõBÞõìåÝÜ ´áõõ@ËÿùÍÞë ç_ØÛýÜë_ ÀìãSåÝÜ ´áõ@ËÿùÍÞí T²ìkëÝÖë 0.05
èùÝ Öù Ca++ Þë ÜëÕÞÜë_ ÀõËáí ZëìÖ ±ëäåõ.
(Ca=40 ±Þõ Mg = 24.4).



ENGLISH VERSION

Instruction : All questions carry equal marks.

1 Answer any three of the following :
(a) 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 Cl , Br and I− − −

simultaneously amperometrically ?
(f) How will you distinguish various currents in

polarography ?

2 Answer any three of the following :
(a) 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.

(f) 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 0 to 2 volts only ?

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

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

4 Answer any three of the following :
(a) 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–1 and the time of titration is 400
sec, how many equivalents of Br2 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 SO4

– – at –0.8
V (SCE). The diffusion current constant is

104µa. ml./m.mol.
(c) The io value for oxygen electrode in acid solution is

10 10 2− A cm/  on a platinum surface. The double layer

capacity is 0.1 farad / cm2. 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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