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H–6000 Seat No. ______

M. Sc. (Part - II) Examination
April / May – 2003

Physical Chemistry : Paper - II

Time : 3 Hours] [Total Marks : 100

Ëq[™t :Ëq[™t :

Ëq[™t :Ëq[™t :
Ëq[™t : ƒÄt «&™tu™t „wý 

Ëh¾t Ëh¾t 

Ëh¾t Ëh¾t 
Ëh¾t Au.
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1 ™e[u …ife 

ƒuƒu

ƒuƒu
ƒu™t sðtƒ ÷¾tu :

(y) MxuE™÷uË Mxe÷ ftu™u fnuðtÞ ? ‚u™wk ð„eofhý fuðe he‚u fhðt{tk ytðu Au ?

‚u™tu «íÞuf ½xf ûtthý «r‚fth{tk fuðe he‚u ðÄthtu fhu Au ? MxE™÷uË Mxe÷™t

yk‚:fýeÞ ûtthý™e [[to fhtu.

(ƒ) Ät‚wytu™t ûtthý ðu„ r™Šý‚ fhðt™e ðeshtËÞrýf …tu÷htEÍuþ™ …Ør‚ytu™t

W…Þtu„™e [[to fhtu.

(f) Ät‚wytu™t ûtthý r™ðthý {txu™e fìÚtturzf y™u yì™turzf hûtý …Ør‚ytu{tk

Ëkf¤tÞu÷t rËØtk‚tu™e [[to fhtu. yt ƒL™u …Ør‚ytu™e Ëh¾t{ýe fhtu.

(z) ntEzÙtuõ÷turhf yìrËz{tk (pH 2.0)=  sË‚™tu ûtthý ðu„ 1.8 10 A / cm4 2× −

Au. yt ÿtðý{tk sË‚™t ûtthý …tuxurLþÞ÷ {qÕÞ™e „ý‚he fhtu. ntEzÙtus™

WŒT¼ð™ {txu i0™wk {qÕÞ 
10 A / cm6 2−

 Au. β = 0.14 V /Œþf.
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2 ™e[u …ife 

ƒuƒu

ƒuƒu
ƒu™t sðtƒ ÷¾tu :

(y) …tu÷uhtu„útVe{tk {n¥t{tu™e Wí…r¥t Ë{òðtu. yt {n¥t{tu™u fuðe he‚u Œqh fhðt{tk

ytðu Au ?

(ƒ) Ët{tLÞ …ÕË …tu÷uhtu„útVe y™u rðf÷™ …ÕË …tu÷uhtu„útVe{tk Ëkf¤tÞu÷ rËØtk‚tu™e

[[to fhtu.

(f) ½™ R÷uõxÙtuz™e Ë{Þ ytÄtrh‚t Ë{òðtu. yt {w~fu÷e x…f‚tu …tht™tu R÷uõxÙtuz

fuðe he‚u r™ðthu Au ?

(z) yì™turzf MxÙe®…„ ðtìÕxtr{r‚{tk Pb++
 y™u Cd++

 Ähtð‚tu ™{q™tu ™e[u «{týu

…rhýt{tu Œþtoðu Au :

Pb 0.065 mM, I 2.42 a

Cd 0.048 mM , I 2.69 a

p

++
p

+ + =

=

µ

µ



yuf y¿tt‚ Ëtkÿ‚t Ähtð‚t 

Pb++
™t 40 r{÷e ÿtðý{tk, 0.02 mM  Cd++

™t

«{trý‚ ÿtðý™t 10 r{÷e Q{uh‚tk, Pb++
 y™u Cd++

™tk IP {qÕÞtu y™w¢{u

1 79. µa  y™u 2 71. µ a  sýtÞtk, y¿tt‚ ÿtðý{tk Pb++
™e Ëtkÿ‚t „ýtu.
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3 (y) ƒeyh r™Þ{™t ytÄth™e [[to fhtu.

(ƒ) Ëkfeýo (complex)™t ƒkÄthý M…uõxÙr{r‚ ðzu fuðe he‚u ™¬e fhtÞ Au ?

(f) Ë‚‚ rðr¼L™‚t (continuous variation)™tu òuƒ …Ør‚ (Job's method)

îtht Ëkfeýo™t fux÷tf ƒkÄthý™tu {tu÷ £ufþ™ (yðþtu»týtkf) [Mole fraction

(absorbance)]™tu „wýtu¥th 0.80(0.231), 9.22(0.632), 0.45(0.531) ,

0.65(0.334) y™u 0.91 (0.087) ytÔÞtu ‚u™wk ƒkÄthý fÞwk Au ?

yÚtðtyÚtðt

yÚtðtyÚtðt
yÚtðt
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3 (y) Œþof (Indicator)™e pKa M…uõxÙr{r‚ ðzu fuðe he‚u ™¬e fhtÞ Au ?

(ƒ) ƒeyh r™Þ{™e {ÞtoŒtytu [[tuo.

(f) ÿtðý (M.W. 54.95)™e „út{ yýwf yðþtu»tf‚t y™u Ëtkÿ‚t 0.700
yðþtu»týtkf™e ËtÚtu fux÷e Au ? ßÞthu ‚u™e Ëtkÿ‚t −0 350.  yðþtu»týtkf ËtÚtu

15 10 4. × − M  Au.
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4 (y) Ë{MÚttr™feÞ {kŒ™ (Isotopic dilution) …Ør‚™e [[to fhtu.

(ƒ) ‚u™t VtÞŒtytu y™u {ÞtoŒtytu fÞt Au ?

(f) {t™f (standard) 0.80 g {uL„u™eÍ (Ër¢Þ‚t 1200 „ý™ «r‚ ËufLz)™u

{uL„u™eÍ™t y¿tt‚ ÿtðý r{õË fhðt{tk ytðu Au. {uL„u™eÍ™t yr‚ þwØ MðY…

y÷„ …tze™u „ý™t fhðt{tk ytðu Au su 800 „ý™ «r‚ ËufLz ytðu Au. y¿tt‚

™{q™t{tk {uL„u™eÍ™t sÚÚtt™e „ý‚he fhtu.

yÚtðtyÚtðt

yÚtðtyÚtðt
yÚtðt
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44
4 (y) heyuõxh (Reactors)™wk ð„eofhý fhtu.

(ƒ) «ftþ–…týe (light-water)heyuõxh™e [[to fhtu.

(f) Út{o÷ heyuõxh Ë{òðtu.
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5 „{u ‚u 

ƒuƒu

ƒuƒu
ƒu …h ™tUÄ ÷¾tu :

(y) Ätrh‚t ðes«ðtn y™u ‚u™e …tu÷tuhtu„útVe{tk y„íÞ

(ƒ) r™Â»¢Þ‚t

(f) «ftþ–æðr™f (Photoacoustic) M…uõxÙr{r‚

(z) yr‚ yÕ… (Trace) rð&÷u»tý.
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ENGLISH VERSION

Instruction : All questions carry equal marks.

1 Answer any two of the following :
(a) What are stainless steels ? How are they classified ? How each

constituent increases corrosion resistance ? Discuss
intergranular corrosion of stainless steels.

(b) Discuss the use of electrochemical polarization methods to
determine the corrosion rate of metals.

(c) Discuss the principles involved in cathodic and anodic
protection methods in mitigation of corrosion of metals. Give
a comparison of both methods.

(d) The corrosion rate of zinc in hydrochloric acid of pH 2 is
1.8×10–4 A/cm2. Calculate the corrosion potential of Zinc in
this solution. The exchange current density for hydrogen
evolution is 10–6 A/cm2. β = 0.14 V/decade.

2 Answer any two of the following :
(1) Explain the origin of maxima in polarography. How they are

eliminated ?
(2) Discuss the principles involved in normal pulse polarography

and differential pulse polarography.
(3) Explain the time dependency of solid electrode. How dropping

mercury electrode solves this difficulty ?
How will you explain the high sensitivity of stripping

voltammetry ?
(4) A solution containing Pb++ and Cd++ gave the following

results in anodic stripping voltammetry :

Pb 0.065 mM, I 2.42 a

Cd 0.048 mM , I 2.69 a

p

++
p

+ + =

=

µ

µ

when 10 ml. of 0.02 mM Cd++ standard solution is added to

40 ml of an unknown solution containing Pb++ , IP values
for Pb++ and Cd++ are respectively 1 79. µa and 2 71. µ a.
Calculate the concentration of Pb++ in the unknown.
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3 (a) Discuss the validity of Beer's law ?

(b) How is the composition of the complex is determined by

spectrometry ?

(c) A certain composition of complex by Job's method of continu-

ous variation gave ratio of mole fraction (absorbance) as

0.80(0.231), 9.22(0.632), 0.45(0.531), 0.65(0.334) and

0.91(0.087). What is its composition ?

OR

3 (a) How can pKa of indicator be determined

spectrophotometrically.

(b) Discuss the Beer's law limits.

(c) What is the molar absorptivity and concentration of solution

(M. W. 54.95) with an absorbance 0.700 if its concentration

was 1.5×10–4 M with absorbance 0.350.

4 (a) Discuss isotopic dilution methods.

(b) What are its advantages and limitations.

(c) An unknown solution of manganese was mixed with standard

0.80 g manganese. (1200 counts per second). The purest form

of manganese was isolated and counted, which gives 800

counts per second. Calculate the amount of manganese in

unknown sample.

OR

4 (a) Classify the reactors.

(b) Discuss light water reactor.

(c) Explain thermal reactor.

5 Write notes on any two :

(a) Capacity current and its importance in polarography

(b) Passivity

(c) Photoacoustic spectrophotometry

(d) Trace analysis.

_____________
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