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(A) Electrochemistry

ÁÒ«fiÎ — ⁄‘Î ≠ffi˘fiÎ √HÎ Áfl¬Î »ı.

1 ∞‰ÎU‹Ì ⁄‚÷HÎ˘fiÎ ‰’flÎÂ ÁÎ◊ı Á_¿‚Î›ı·Î ≠ffi˘fiÌ ««Î˝ ¿fl˘. ‰Ì…flÁÎ›HÎ Ï‰iÎÎfifi˘

fiÌ«ıfiÎ‹Î_ Ï‰Ïfi›˘√ Á‹Ω‰˘ —

(±) ‘Î÷±˘fi_ ’fi—«øHÎ

(⁄) ¿Îfl¬ÎfiÎ±˘fiÎ_ ±’ÏÂWÀ ≠‰ÎËÌfi_ ÂÏ©¿flHÎ

(¿) V‰E» ‘Î÷¿‹a› ≠Ï‰Ï‘±˘

(Õ) ‰ˆz÷ Â„@÷fi˘ Ï‰’· ’fl‰Ã˘.

±◊‰Î

1 (±) ›˘B› ºWÀÎ_÷˘ ±Î’Ì ‰ˆz÷ Á_f·ıÊHÎfiÌ ««Î˝ ¿fl˘.

(⁄) √…flÎ÷‹Î_ ‰Ì…flÎÁÎ›ÏHÎ¿ µz˘√˘fi˘ ±Ëı‰Î· ±Î’˘.

2 fiÌ«ıfiÎfiÌ Á‹…̂÷Ì ±Î’˘ — (¿˘¥ ’HÎ «Îfl)

(1) ‰Ì…‘ÎÏfl÷Î

(2) ·Ï√fi¿ıÏÂ¿Î

(3) ËÎ¥Õˇ˘…fi Â„@÷
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(4) ±ÎS¿˘ËÎ"· ‹ÌÀfl

(5) ZÎÎfl Áı÷

(6) ’˘Àı„LÂ›˘VÀıÀ

(7) pH ‹ÌÀflfi_ ±_¿Â˘‘fi

(8) fifi˝VÀ Á‹Ì¿flHÎ

(9) ·ıÕ ±"ÏÁÕ ⁄ıÀflÌ.

3 fiÌ«ı ’̂¿Ì hÎHÎfiÎ …‰Î⁄ ·¬˘ —

(1) pHfiÌ ±Î‘Ïfi¿ T›ÎA›Î Á‹Ω‰˘. „@‰fiËÎ¥Õˇ̆ fi ≥·ı@Àˇ̆ Õfi_ ¿Î›˝flËV› Á‹Ω‰˘.

÷ıfiÌ ÁÌÏ‹÷÷Î …HÎÎ‰˘.

(2) N˚·˘flÎ¥Õ ±Î›fi-T≤ÏkÎ¿ ≥·ı@Àˇ̆ Õfi_ ¿Î›˝flËV› Á‹Ω‰˘. ±Î›fi-T≤ÏkÎ¿ ≥·ı@Àˇ̆ ÕfiÎ

T≤ÏkÎ¿ √HÎÎ_¿ ‹ı‚‰‰ÎfiÌ ±ı¿ ’©Ï÷ …HÎÎ‰˘.

(3) ±ıQŒ˘·Î¥ÀfiÎ Ï‰›˘…fi ±«‚Î_¿˘ «˘¿ÁÎ¥’Ò‰˝¿ ≠ÎM÷ ¿fl‰ÎfiÌ ’©Ï÷ …HÎÎ‰˘.

(4) ‰ˆz÷∂tÌ’fifiÎ_ Ï‰ÏÂWÀ ’ÎÁÎ_±˘ À>_¿‹Î_ …HÎÎ‰˘.

(5) Ï¶V÷flfiÎ ÏÁ©Î_÷˘fiÌ ««Î˝ ¿fl˘.

(6) ÕÌ⁄Î›-Ë¿ı· ÏÁ‹Î_÷¿ Ïfi›‹ Ïfi’Ω‰˘.

4 fiÌ«ı ’̂¿Ì hÎHÎfiÎ …‰Î⁄ ±Î’˘ —

(1) ‰Ì…flÁÎ›HÎÂÎVhÎ‹Î_ ’˘·flÎ¥{ıÂfi ±‰fl˘‘ ±fiı Á‹› ±«‚Î_¿fiÌ ±√I› ±_√ı

««Î˝ ¿fl˘.

(2) ËÎ¥Õˇ˘…fi ±˘‰fl‰˘SÀı…fiÌ ·ÎZÎÏHÎ¿÷ÎfiÌ ««Î˝ ¿fl˘. ËÎ¥Õˇ˘…fi ±˘‰fl‰˘SÀı…fiÎı

≠˘À˘fi Ïfi√˝‹fi ÏÁ©Î_÷ Á‹Ω‰˘.

(3) √ıS‰ıÏfi¿ ¿˘Ê ±fiı Ï‰z÷Ï‰¤Î…fi¿Ì› ¿˘Ê ‰E«ıfi˘ ÷ŒÎ‰÷ ÿÂÎ˝‰˘.

(4) ‰ˆz÷›Î_ÏhÎ¿Ì¿flHÎ ±◊‰Î ≥·ı@Àˇ˘Œ˘Ï‹*√ ’fl À>_¿ fi˘Ó‘ ·¬˘.

(5) ‰ˆz÷ √Ï÷ø‹ fl À>_¿fi˘Ó‘ ·¬˘.

(6) ¿˘S⁄ı ≠Ïø›ÎfiÌ ««Î˝ ¿fl˘.
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5 fiÌ«ı ’̂¿Ì ⁄ıfiÌ √HÎ÷flÌ ¿fl˘ —

(±) M·ıÏÀfi‹ ’fl ËÎ¥Õˇ̆ …fi µÿ˚¤‰fi ‹ÎÀı Ï‰Ïfi‹› ‰Ì…≠‰ÎË CÎfi÷Îfi_ ‹ÒS›

8 A/cm2 »ı. 25oC ÷Î’‹Îfiı 5 mV ±˘‰fl’˘Àı„LÂ›· ‹ÒS›ı ‰Ì…≠‰ÎË CÎfi÷ÎfiÌ

√HÎ÷flÌ ¿fl˘.

(⁄) ƒÎ‰HÎ‹Î_ F›Îflı H+ ±Î›fi ÁÎ_ƒ÷Î 10–4 Ë˘› I›Îflı pH ‹ÌÀfl 200 mV ÿÂÎ˝‰ı

»ı. ±ı¿ ±iÎÎ÷ ƒÎ‰HÎ‹Î_ pH ‹ÌÀfl 400 mV ÿÂÎ˝‰ı ÷˘ ±iÎÎ÷ ƒÎ‰HÎfiÎ pH

‹ÒS›fiÌ √HÎ÷flÌ ¿fl˘.

(¿) 25oC ÷Î’‹Îfiı M·ıÀÌfi‹ Á’ÎÀÌ ’fl ±Î"„@Á…fi ≥·ı@Àˇ̆ Õ ‹ÎÀı ±"ÏÁÕ ƒÎ‰HÎ‹Î_

iofi_ ‹ÒS› 10–10 A/cm2 »ı. Ï¶V÷flfiÌ ‰Ì…‘ÎÏfl÷Î 100 µF/cm2 »ı. ±Î"„@Á…fi

≥·ı@À̌˘ÕfiÎ ’˘Àı„LÂ›·fi_ ‹ÒS› 1 mV …ıÀ·_ «˘¿ÁÎ¥’Ò‰Û¿ ‹Î’Ì Â¿Î› ?

(Õ) ÿÏfl›Î¥ ’ÎHÎÌ‹Î_ Ca++ fi_ ≠‹ÎHÎ 300 ppm ±fiı Mg++fi_ ≠‹ÎHÎ 1000

ppm »ı. ‹ıBfiıÏÂ›‹fiÎ Á_ÿ¤˝‹Î_ ¿ı„SÂ›‹ ≥·ı@Àˇ̆ Õfi˘ T≤ÏkÎ¿ √HÎÎ_¿ 0.015 Ë˘›

÷˘ µ’fl˘@÷ ÿÏfl›Î¥ ’ÎHÎÌ‹Î_ Mg++fiÌ ËÎ…flÌfiı ¿ÎflHÎı Ca++fiÎ ‹Î’fi‹Î_ ¿ıÀ·Ì

ZÎÏ÷ ±Î‰Âı ?

ENGLISH VERSION

(A) Electrochemistry

Instruction : All questions carry equal marks.

1 Discuss the problems associated with fossil fuels. Explain the

application of electrochemical science in :

(a) Recycling of metals

(b) Purification of liquid factory waste

(c) Clean metallurgical processes

(d) Supply of abundant electrical energy.

OR
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1 (a) Discuss electrochemical synthesis giving suitable examples.

(b) Give an account of electrochemical industries in Gujarat.

2 Explain the following : (any four)

(a) Capacitance

(b) Luggin capillary

(c) Hydrogen energy

(d) Alcohol meter

(e) Salt bridge

(f) Potentiostat

(g) Calibration of pH meter

(h) Nernst equation

(i) Lead acid battery

3 Answer any three of the following :

(a) Explain the modern definition of pH. Explain the working

mechanism of a quinhydrone electrode and what are its

limitations ?

(b) Explain the working mechanisms of a fluoride ion-selective

electrode. Give one method of determining the selectivity

coefficient of an ion-selective electrode.

(c) Give an accurate method of determining the dissociation

constants of an ampholyte.

(d) Give in brief the salient features of electrocatalysis.

(e) Discuss theories of double-layer.

(f) Derive Debye-Huckel limiting law.
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4 Answer any three of the following :

(a) Discuss the importance of polarization resistance and time

constant in electrochemistry.

(b) Discuss the characteristics of hydrogen overvoltage. Explain

the proton transfer theory of hydrogen overvoltage.

(c) Distinguish between a galvanic cell and an electrolytic cell.

(d) Write a note on electromachining or electroforming.

(e) Write a note on electrokinesis.

(f) Discuss Kolbe reaction.

5 Solve any two examples :

(a) The exchange c.d. for evolution of hydrogen at platinum is

8.0 A/m2. What is the current density at 25° C for an over-

potential of 5 mV ?

(b) When the H+ ion concentration of a solution is 10–4, the

pH meter shows a reading of 200 mV at 25°C. If an unknown

solution shows a reading of 400 mV, what is the pH of the

solution ?

(c) The i0 for oxygen electrode in acid solution is 10–10 A/cm2

on a platinum surface at 25°C. The double layer capacity

is 100 F cm2µ . Is it possible to measure the potential of

oxygen electrode accurate to 1 mV ?

(d) Calcium is present in sea water at 300 ppm and

magnesium at 1000 ppm. What error does the magnesium

introduce in the determining of Ca++ by a calcium

electrode if the selectivity of the calcium electrode to

magnesium is 0.015 ?
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(B) Polymer (Elective)
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