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5556052-abcd Seat No. ______
M. Sc. (Part–II) Examination

April / May – 2003
Paper – I

(1) Inorganic Chemistry
(2) Organic Chemistry Natural Products & Biomolecules

(3) Physical Chemistry
(4) Industrial Analytical Chemistry

Time : 3 Hours] [Total Marks : 100

(1) Inorganic Chemistry

Ëq[™t : ƒÄt «&™tu™t „wý Ëh¾t Au.

1 (y) rËr÷fux ytÞ™™wk ƒkÄthý [[tuo. yÞMf (ore) y™u rî–…rh{týe rËr÷fux™wk

Wí…tŒ™ Ë{òðtu. yuMƒuMxtuË™wk hu»ttÞwõ‚ (Fibrous) ƒkÄthý Ë{òðtu.

(ƒ) yftƒor™f ð÷ÞÞwõ‚ ËkÞtus™tu yux÷u þwk ? (PNCl2)n ð÷ÞÞwõ‚ ËkÞtus™™t

ƒkÄthý™t ËkŒ¼o{tk Ë{òðtu.

yÚtðt

1 (y) rnxhtu…tu÷e yìrËz yux÷u þwk ?

fuS™ ™{q™t™t (Keggin's model)™t y™wËkÄt™{tk VtuMVtu–{tur÷Âçzf yìrËz™wk

ƒkÄthý Ë{òðtu.

(ƒ) yr„ú{ rðh÷ ðtÞwytu (earlier members of rare gases) fh‚tk rÍ™tu™

Ëh¤‚tÚte ËkÞtus™tu ƒ™tðu Au. –

 

Ë{òðtu. rÍ™tu™™t ytufTËtEz y™u VT÷whtEz

ðÄw Ëh¤‚tÚte fu{ ƒ™u Au ?

XeF2, XeF4, XeF6™tk ƒkÄthý [[tuo.

2 (y) r¢Mx–rVÕz–rËØtk‚ Ë{òðtu.

d–fûtftu™wk ytufxtnuzÙ÷, xuxÙtnuzÙ÷ y™u Mfuðh–Ã÷u™h ûtuºt{tk rð¼ts™

(splitting) [[tuo.

r¢Mxn–rVÕz rð¼ts™ 

∆
 yux÷u þwk ?

∆ ∆Td OL
4
9

=
 þt {txu ?

(ƒ) ytusuo÷ ytf]r‚ (Orgel diagram) þwk Au ? ytufxtnuzÙ÷ Ni(II) Ëkfeýtuo™wk

R÷uõxÙtur™f M…uõxÙ{ Ë{òðtu. fux÷t M…uõxÙ÷ …xtu (bands) òuðt {¤þu y™u

þt {txu ?

yÚtðt
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2 snt™–xu÷h yËh þwk Au ? ytuõxtnuzÙ÷ Ëkfeýtou™tk Œwƒo¤ ûtuºt (weak field) d4
 y™u

d9
 Ät‚w ytÞ™tu{tk y…uÂût‚ (expected) rðf]r‚ytu (distortion)™t «fth Ë{òðtu.

3 (y) ÷uLÚtu™tEz Ëkftu[™ (contraction) Ë{òðtu. ÷uLÚtu™tEz ‚eðú (sharp) WíËso™

M…uõxÙ÷ hu¾tytu (lines) þt {txu Œþtoðu Au ?

(ƒ) ytu„uo™tu{uxur÷f ËkÞtus™tu WŒtnhýtu Ërn‚ Ë{òðtu.

ntEzÙtuS™uþ™ y™u Vtu{toE÷uþ™ «r¢Þt{tk ytu„uo™tu{uxur÷f ËkÞtus™tu™tu Wve…f

‚hefu™tu W…Þtu„ WŒtnhý îtht Ë{òðtu.

yÚtðt

3 (y) ÷uLÚtu™tEz™t y÷„efhý {txu™e htËtÞrýf (chemical) y™u ftu÷{–¢tu{uxtu„útVe

…Ør‚ Ë{òðtu, “÷uLÚtu™tEz ‚u™tk ËkÞtus™tu{tk rºt–ËkÞtusf‚t Ähtðu Au”. –

Ë{òðtu.

(ƒ) Ë{tk„ Wve…ftu yux÷u þwk ? yË{tk„ Wve…ftu fh‚tk ‚uytu þt {txu W¥t{ Wve…ftu

„ýtÞ Au ? Ë{tk„ Wve…ftu™t W…Þtu„ îtht O2 y™u H2™wk W¥tus™t (activation)
WŒtnhý îtht Ë{òðtu.

4 (y) SO2yýw{tk þõÞ fk…™–ËkÏÞt ‚thðtu. ‚u{tkÚte fux÷e fk…™–ËkÏÞt {tLÞ

(allowed) „ýtÞ Au ? þt {txu ?

(ƒ) ftuE …h{týw™u NMR Ër¢Þt ƒ™ðt {txu sYhe þh‚tu Ë{òðtu. rM…™–rM…™

f…®÷„ rËØtk‚ (phenomenon) Ë{òðtu.

19F™t ËkŒ¼o{tk NMR–yÇÞtË ðzu PF5™wk ƒkÄthý [[tuo.

yÚtðt

4 (y) yurLxVuhtu{uø™urxÍ{ …rh½x™t (phenomenon) Ë{òðtu. yr‚ rðr™{Þ

(super exchange) yux÷u þwk ? ESR–M…uõxÙ{™e {ŒŒÚte ƒtÞLÞwrõ÷yh

Cu(II) Ëkfeýo{tk yurLxVuhtu{uø™uxeÍ{ M…e™ f÷®…„ …qýo ™Úte ‚u{ ™¬e fhtu.

(ƒ) yu{tur™Þt yýw™t IR–M…uõxÙ÷ …xtu™e ËkÏÞt ‚thðtu.

Ät‚w–ytÞ™ ËtÚtu òuztÞu÷ yu{tur™Þt{tk IR M…uõxÙ{{tk þwk yËh WŒT¼ðu Au?

5 (y) ûtr‚Þwõ‚ ½™ (defective solids) þwk Au ? £uLf÷ y™u þtuxrf ûtr‚ (defect)™e

½x™t (occurrence) WŒtnhý ðzu Ë{òðtu.

(ƒ) n y™u p «fth™t Ëur{fLzfxhtu™tk WŒT¼ð™ [[tuo. xÙtrLÍMxh{tk ‚u{™t W…Þtu„

Ë{òðtu.

yÚtðt

5 (y) ™tu™–MxturfÞtu{urxÙf ËkÞtus™tu þwk Au ? ytðtk ËkÞtus™tu™t WŒT¼ð™ {txu™e

…rhÂMÚtr‚ytu™e [[to fhtu. ™tu™–MxturfÞtu{urxÙf ËkÞtus™tu™e R÷uryõxÙf÷ y™u

Vtuxtu–htËtÞrýf „wýÄ{tuo WŒtnhý Ërn‚ Ë{òðtu.

(ƒ) ½™ ÿtðýtu, ELxrhMxx÷ (interstital) ËkÞtus™tu, y™u RLxh{uxur÷ ËkÞtus™tu™e

ƒ™tðx [[tuo.
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ENGLISH VERSION
(1) Inorganic Chemistry

Instruction : All questions carry equal marks.

1 (a) Discuss the structure of silicate ion. Explain the formation
of ore and two dimensional silicates. Explain the fibrous
structure of asbestos.

(b) What are inorganic ring compounds. Explain with reference
to the structure of (PNCl2)n ring compounds.

OR
1 (a) What are heteropolyacids. Explain the structure of phospho

molybdic acid in terms of Keggin's model.
(b) Explain why Xenon formes compounds easily than earlier

members of rare gases. Why are oxides and fluorides of Xe
formed more easily. Discuss the structure of XeF2, XeF4,
XeF6.

2 (a) Explain crystal field theory. Discuss the splitting of d
orbitals in octahedral, tetrahedral and square planar fields.

What is crystal field splitting ∆ . Why is ∆ ∆Td OL
4
9

=  ?

(b) What is Orgel diagram ? Explain the electronic spectrum
of octahedral Ni(II) complexes. How many spectral bands
are observed and why ?

OR
2 What is John Teller effect. Explain the types of distortion

expected in the octahedral complexes of weak field d4 and d9

metal ions.

3 (a) Explain lanthanide contraction. Why do the lanthanides
show sharp emission spectral lines ?

(b) Explain with examples what are organometallic compounds.
Explain with example the use of organometallic compounds
as catalysts for hydrogenation and formylation reaction.

OR
3 (a) Explain the methods for the separation of lanthanides by

chemical and column chromatrographic method. Explain
why the lanthanides exhibit trivalency in their compounds.

(b) What are homogeneous catalysts. How are they superior to
heterogenous catalysts ? Explain with example the activation
of O2 and H2 by using homogenous catalysis.



4 (a) Work out the number of vibration possible in SO2 molecule.
How many of them are allowed and why ?

(b) Explain the necessary conditions for an atom to be NMR
active. Explain the phenomenon of spin-spin coupling.
Discuss the structure of PF5 in terms of 19F NMR studies.

OR
4 (a) Explain the phenomenon of antiferromagnetism. What is

super exchange ? How do you determined in a binuclear
Cu(II) complete, that the antiferromagnetic spin coupling is
not complex, using ESR spectrum.

(b) Work out the number of IR spectral bands in Ammonia
molecule. How is the IR spectrum affected when NH3 gets
bound to a metal ion.

5 (a) What is defective solids ? Explain the occurrence of Frenkel
and Schotky defect with examples ?

(b) Discuss the formation of n and p type of semi-conductors.
Explain their uses in transistors.

OR
5 (a) What are non-stoichiometric compounds ? Discuss the con-

ditions under which such compounds are formed. Explain
the electrical and photochemical properties of
nonstoichiometric compounds with examples.

(b) Discuss the formation of solids solutions, interstital com-
pounds and intermetallic compounds.

(2) Organic Chemistry Natural Products & Biomolecules

ÁÒ«fiÎ — (1) fiÌ«ıfiÎ ≠ffi˘fiÎ µkÎfl ·¬˘.

(2) ⁄‘Î ≠ffi˘fiÎ √HÎ Áfl¬Î »ı.

1 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) ·ı’Î¿˘·fi_ Á_f·ıÊHÎ ±Î’˘.

(2) Ëı‹Ìfi‹Î_ ’Î›fl˘· ±ı¿‹fiÌ ËÎ…flÌfiÎ ’flÎ‰Î ±Î’˘.

(3) ±ıÏ⁄›ıÏÀ¿ ±"ÏÁÕ‹Î_fiÎ Ï¶⁄_‘fiÌ Á_A›Î ÷◊Î V◊Îfi ±_√ıfiÎ ’flÎ‰Î …HÎÎ‰˘.

±◊‰Î

1 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) N·ı‰˘fi, N·ı‰ıfi˘· ÷◊Î ±"L◊˘ÁÎ›fiÌÕÌfi ‰E«ıfiÎ flÎÁÎ›ÏHÎ¿ Á_⁄_‘ «« ˝̆.

(2) @·Î"fl˘ÏŒ·fi_ ±"ÏÁÏÕ¿ ÷◊Î ⁄ıÏ{¿ …‚Ï‰¤Î…fi «« ˝̆.

(3) V¿˚‰ıÏ·fi (Squalene) fi_ Á_f·ıÊHÎ ±Î’˘.
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2 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) µVÀˇ̆ fi‹Î_fiÎ Ï‹◊Î¥· ÷◊Î ¿Î⁄ ˝̆Ïfi· Á‹ÒËfiÎ V◊Îfi ±_√ıfiÎ ’flÎ‰Î ±Î’˘.

(2) flıÁÏ’˝¿ ±"ÏÁÕfi_ ⁄_‘ÎflHÎ «« ˝̆.

(3) Ë˘‹˘‹ıfl˘„@‰fiÌfifi_ Á_f·ıÊHÎ ±Î’˘.

±◊‰Î

2 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) „@‰fiÌfi‹Î_ „@‰ÏfifiÌ¿ ±"ÏÁÕ ±fiı ‹ıfl˘„@‰fiÌfi ‰E«ıfiÎ ΩıÕÎHÎ ±_√ıfiÎ ’flÎ‰Î

…HÎÎ‰˘.

(2) ¿˘·ıVÀıfl˘·‹Î_fiÎ ËÎ¥Õˇ̆ „@Á Á‹ÒË ÷ı‹… Ï¶⁄_‘fiÎ V◊Îfi ±_√ıfiÎ ’flÎ‰Î …HÎÎ‰˘.

(3) ÕÎ›˘V…ıfiÌfifiÌ Ë˘‹ ˝̆fifiÎ Á_f·ıÊHÎ‹Î_ µ’›˘Ï√÷Î ÿÂÎ˝‰˘.

3 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) ÁıS›·˘{ ÷◊Î ±ı‹Î¥·˘’ı¿ÀÌfi ‰E«ıfiÎ flÎÁÎ›ÏHÎ¿ Á_⁄_‘ «« ˝̆.

(2) Ï’ÏflÏ‹ÕÌfi L›„@·±˘ÁÎ¥Õ‹Î_ Â¿ÛflÎ ‰·›fiÌ ≠¿ÚÏ÷ ÷◊Î ÷ıfiÎ ΩıÕÎHÎ ±_√ıfiÎ ’flÎ‰Î

…HÎÎ‰˘.

±◊‰Î

3 fiÌ«ıfiÎfiÎ µkÎfl ·¬˘ —

(1) DNAfi_ ⁄_‘ÎflHÎ Á‹Ω‰˘ ÷◊Î ⁄ı √Ò_«‚Î (Helix) ‰E«ıfiÎ ËÎ¥Õˇ̆ …fi ⁄_‘

Á‹Ω‰˘.

(2) ±ıÕıÏfiÏ·¿ (Adenylic) ±"ÏÁÕfi_ Á_f·ıÊHÎ ±Î’˘.

4 fiÌ«ıfiÎ ’ˆ¿Ì ⁄ıfiÎ µkÎfl ·¬˘ —

(1) ’flËÎ¥Õˇ̆ ±ıL◊ı̨ÁÌfifiÎ Ï‰Ï‰‘ Á_w’Ì±˘fi_ ÁÎ’ıZÎ V◊Î›ÌI‰ Á‹Ω‰˘.

(2) Á‹Ï‹Ï÷-±‹ÎL› ±fiı Á‹Ï‹Ï÷-‹ÎL› 2 2+b g - «øÌ› ›˘√ÂÌ· ≠Ïø›Î±˘ ¿˘-

Ïfl·ıÂfi ±Î¿ÚÏ÷±˘ ÿ˘flÌ Á‹Ω‰˘.

(3) ÏÁB‹ÎÀˇ̆ Ï’¿ ’fiÏ‰˝L›ÎÁ «« ˝̆.

(4) ÕÎ¥Ï‹◊Î¥· ÁÎ¥@·˘Ëı@{ıfifiÎ hÎHÎı Á‹CÎÀ¿˘fiÎ Ï‰Ï‰‘ Á_w’Ì±˘fi_ ÁÎ’ıZÎ V◊Î›ÌI‰

Á‹Ω‰˘.

5 (±) fiÌ«ıfiÎ ’ˆ¿Ì ⁄ıfiÎ µkÎfl ·¬˘ —

(1) Ï‰ÀÎÏ‹fi-C‹Î_ «øÌ› fl«fiÎfiÎ ¿ÿ ±_√ıfiÎ ’flÎ‰Î …HÎÎ‰˘.

(2) Ï‰ÀÎÏ‹fi-ÔB1‹Î_fiÎ Ï’ÏflÏ‹ÕÌfi Ï‰¤Î√fi_ Á_f·ıÊHÎ ±Î’˘.

(3) β −⁄Î›˘ÏÀfi‹Î_ n− ‰ı·ıÏfl¿ ±"ÏÁÕ µ’ÂÎ¬ÎfiÌ ËÎ…flÌ ±_√ıfiÎ ’flÎ‰Î

…HÎÎ‰˘.

(4) E–Á‹ÒËfiÎ Ï‰ÀÎÏ‹fi˘fi_ Á_f·ıÊHÎ ±Î’˘.
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(⁄) ¿ÎflHÎ˘ ±Î’Ì fiÌ«ıfiÎfi_ ⁄_‘ÎflHÎ Â˘‘Ì ¿Îœ˘ —

A compound with spectral data :
Proton NMR δb g : 2.4 (3 H, S), 7.5 (2H, m), 7.9 (2H, m)
13C NMR δb g : 21 (q), 120 (d), 123 (d), 129 (d), 135 (d),

140 (s), 148 (s)
Mass m/z     : 137, 107, 91, 89, 65, 63, 39, 28.

±◊‰Î

A compound with spectral data :
Proton NMR δb g : 1.3 (6H, d), 5.3 (1H), 7.4 (3H, m)

8.1 (2H, m)
13C NMR δb g : 22 (2c, q), 68 (d), 128 (2c, d), 129 (2c, d),

131 (d), 132 (d), 166 (s)
Mass m/z : 164, 106, 105, 123, 122, 77, 59, 51, 43,

41.

ENGLISH VERSION
(2) Organic Chemistry Natural Products & Biomolecules

Instructions : (1) Answer the following questions.
(2) All questions carry equal marks.

1 Answer the following :
(1) Write synthesis of Lapachol.
(2) Write evidences to prove presence of pyrole units in Haemin.
(3) Write evidences for the number and position of double bonds

in Abietic acid.

OR

1 Answer the following :
(1) Discuss chemical relationship between Flavone, Flavanol

and Anthocyanidin.
(2) Discuss acidic and alkaline hydrolysis of Chlorophyll.
(3) Write the synthesis of Squalene.

2 Answer the following :
(1) Write evidences for the position of methyl and carbonyl

group in Oestrone.
(2) Discuss structure of reserpic acid.
(3) Write synthesis of Homomeroquinine.

OR
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2 Answer the following :
(1) Write evidence for linkage between Quinine acid and

Meroquinine in Quinine.
(2) Write evidences for the position of hydroxy group and double

bonds in chlesterol.
(3) Discuss importance of Diosgenin in hormone synthesis.

3 Answer the following :
(1) Discuss chemical relationship between cellulose and

Amylopectin.
(2) Write the evidences for the nature of sugar ring and its

linkage in pyrimidine nucleoside.

OR

3 Answer the following :
(1) Explain the structure of DNA and hydrogen bonds between

two helix.
(2) Write the synthesis of Adenylic acid.

4 Answer any two of the following :
(1) Explain relative stabilities in various conformers of

perhydroanthracene.
(2) Draw and explain correlation diagrams of symmetry forbidden

and symmetry allowed 2 2+b g  – cycloaddition reactions.
(3) Discuss sigmatropic rearrangement.
(4) Explain relative stabilities in various conformers of all the

three isomers of Dimethyl cyclohexane.

5 (a) Answer any two of the following :
(1) Write the evidences for the size of ring in vitamin-C.
(2) Write synthesis of pyrimidine part of vitamin B1.
(3) Write evidences for the presence of n–valeric acid side

chain in β −biotin.

(4) Write synthesis of vitamin E group.

(b) Elucidate structure from the given data giving reasons :
A compound with spectral data :

Proton NMR δb g : 2.4 (3 H, S), 7.5 (2H, m), 7.9 (2H, m)
13C NMR δb g : 21 (q), 120 (d), 123 (d), 129 (d), 135 (d),

140 (s), 148 (s)
Mass m/z     : 137, 107, 91, 89, 65, 63, 39, 28.

OR
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A compound with spectral data :
Proton NMR δb g : 1.3 (6H, d), 5.3 (1H), 7.4 (3H, m)

8.1 (2H, m)
13C NMR δb g : 22 (2c, q), 68 (d), 128 (2c, d), 129 (2c, d),

131 (d), 132 (d), 166 (s)
Mass m/z : 164, 106, 105, 123, 122, 77, 59, 51, 43,

41.

(3) Physical Chemistry

ÁÒ«fiÎ — (1) ⁄‘Î ≠ffi˘fiÎ √HÎ Áfl¬Î »ı.

(2) …wflÌ ±«‚Î_¿˘ —

NA = × −6 022 1023. mole 1

k = × − − −1 38 10 16. erg. K molecule1 1

   1 38 10 23. × − − −J K molecule1 1

h = × = ×− −6 626 10 6 626 1027 34. .erg.s J.s

c = × = ×− −2 998 10 2 998 1010 1 8 1. .cm s ms

e = ×4 8 1010. e.s.u.
F = 96500C

R = =− − − −1 987 8 314. .cal K mole JK mol1 1 1 1

1 (±) ‹ı@Á‰ı·-⁄˘SÀ˚{‹ıfi Ï‰÷flHÎ Ïfi›‹ ‹ÎÀıfi_ Á‹Ì¿flHÎ ‹ı‚‰˘. ∆ ∈i fiÎ ‹ÒS› ÁÎ◊ı

√HÎ˘kÎfl N Ni o ¿ı‰Ì flÌ÷ı ⁄ÿ·Î› »ı ÷ı ÿÂÎ˝‰˘.

(⁄) ’Ïfl‰Ëfi (transport) √HÎ‘‹ ˝̆ Â_ »ı ? ‰Î›fiÌ µW‹Ì› ‰ÎË¿÷Î µ’fl fi Ó̆‘

·¬˘.

(¿) 25o Áı. ÷Î’‹Îfiı Ï‹◊ıfifi˘ „VfiB‘÷Î √HÎÎ_¿ 111 10 6. × −  Ï¿√˛Î. ‹Ì.–1

Áı¿LÕ–1 »ı. Ï‹◊ıfi ‹ÎÀı ¿ÏÃfi-√˘‚Î¿Îfl (hard sphere) ±Î„H‰¿ T›ÎÁ fiyÌ

¿fl˘. C H= =12 1 08; .b g
±◊‰Î

1 (±) ÁflıflÎÂ ‹@÷’◊, Á_CÎÎ÷-T›ÎÁ, Á_CÎÎ÷-Á‹› ±fiı Á_CÎÎ÷ ±ÎT≤ÏkÎ ’ÿ˘fiÌ Á‹…^÷Ì

±Î’˘. ⁄ı ‰Î›fiÎ Ï‹lHÎ‹Î_ ≠Ï÷ CÎ.Áı‹Ì. ≠Ï÷ Áı¿LÕı ◊÷Î Á_CÎÎ÷fiÌ Á_A›Î ‹ÎÀıfi_

Á‹Ì¿flHÎ µ’Ω‰˘.

(⁄) ‹ı@Á‰ı·-⁄˘SÀ˚{‹ıfi Á‹Ì¿flHÎ‹Î_fiÎ ±«‚Î_¿ βfi_ ‹ÒS› ‹ı‚‰˘.

(¿) ±ı¿ ±b Áfl¬Ì …√Î (space) ‘flÎ‰÷Î hÎHÎ V÷fl ‘flÎ‰ı »ı. Á‹÷˘·fi Á‹›ı

ÿflı¿ V÷fl‹Î_ (5550 ’ˆ¿Ì) flËı·Î ±b±˘fiÌ Á_A›Î 5000, 500 ±fiı 50 »ı.

±Î ⁄˘SÀ˚{‹ıfi Ï‰÷flHÎ »ı ÷ı ÁÎÏ⁄÷ ¿fl˘.
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2 (±) Ï‰ZÎ˘¤ (perturbation) ±fiı Ï‰lÎ_Ï÷ (relaxation) Á‹› ’ÿ˘fiÌ Á‹…^÷Ì

±Î’˘. fiÌ«ı ÿÂÎ˝‰ı· ≠¿ÎflfiÌ ±ı¿ Á˘’ÎfiÌ ≠Ïø›ÎfiÎ Ï‰lÎ_Ï÷ Á‹› ‹ÎÀıfi_ Á‹Ì¿flHÎ

‹ı‚‰˘ — A B
k

k
C+

−

1

1

(⁄) ±Î"„@ÁÕıÂfi-ÏflÕZÎfi Á‹÷˘·fi˘ ’fl fi Ó̆‘ ·¬˘.

(¿) 25oC Áı.±ı Á‹÷˘·fi A B C= +  fiı ÷Î’‹Îfi-µ»Î‚˘ ±Î’‰Î‹Î_ ±Î‰ı »ı.

±Î’ı·˘ Ï‰lÎ_Ï÷ Á‹› 3 0. µ s »ı. ≠HÎÎ·Ìfi˘ Á‹÷˘·fi ±«‚Î_¿ 25oC±ı

2 0 10 16. × −  »ı, F›Îflı B ±fiı C ±ı ÿflı¿fiÌ Á‹÷˘·fi ÁÎ_ƒ÷Î 2 0 10 4. × −

‹˘· Ï·.–1 »ı. ’fl˘√Î‹Ì (forward) ±fiı ≠Ï÷√Î‹Ì (backward) ≠Ïø›ÎfiÎ

≠Ïø›Îÿfl √HÎ˘.

±◊‰Î

2 (±) flıÕ˘@Á ’˘Àı„LÂ›· Â_ »ı ? Ï‰Ï‰‘ ≠¿ÎflfiÎ ±Î"„@ÁÕıÂfi-ÏflÕ@Âfi ’˘Àı„LÂ›·fiÌ

À>_¿‹Î_ ««Î˝ ¿fl˘ ±fiı «˘yÁ (accurate) ‹Îfi¿ ±Î"„@ÁÕıÂfi-ÏflÕ@Âfi ’˘Àı„LÂ·

fiyÌ ¿fl‰ÎfiÌ ±ı¿ flÌ÷ ‰HÎ˝‰˘.

(⁄) {Õ’Ì ≠Ïø›Î±˘fiÎ ±P›ÎÁ ‹ÎÀıfiÌ “VÀ˘MÕ N˚·˘” (stopped flow) ÷¿fiÌ¿ µ’fl

fi Ó̆‘ ·¬˘.

(¿) 25oC ÷Î’‹Îfiı fiÌ«ıfiÎ ¿˘Êfi˘ ≥.±ı‹.±ıŒ. 0.250 V »ı.

Ag|Ag NH aq 0.01 M aq NH 0.99M KNO AgNO 0.1M |Ag3 2 3 3 3d i b g b g b g+
++ M M

≠Ïø›Î Ag 2NH Ag NH3 3 2
+ ++ ←→ b g  ‹ÎÀı Á‹÷˘·fi ±«‚Î_¿fiÌ √HÎ÷flÌ

¿fl˘.

3 (±) ≥.±ıÁ.±Îfl. (e.s.r.) V’ı@Àˇ̆ V¿˘’ÌfiÎ ÏÁ©Î_÷˘ ±fiı µ’¿flHÎÌ›÷ÎfiÌ ««Î˝ ¿fl˘.

(⁄) L›ÒÀˇ̆ fi ≠¿ÌHÎ˝fi (diffraction) ‰HÎ˝’À ’fl fi Ó̆‘ ·¬˘.

(¿) CCl4fiı 435.8 fiı.‹Ì. Hg– flı¬Î ‰Õı Ï‰Ï¿flÏHÎ÷ ¿fl‰Î‹Î_ ±ÎT›˘ I›Îflı 439.9,
444.6 ±fiı 450.7 fiı‹Ì.±ı flÎ‹fi flı¬Î±˘ Ωı‰Î ‹‚Ì Ë÷Ì. CCl4fiÌ flÎ‹fi

±ÎT≤ÏkÎ±˘ (÷fl_√ Á_A›Î‹Î_ ÿÂÎ˝‰ı·Ì) √HÎ˘. ‰‚Ì ’Îflfl@÷ Ï‰¤Î√‹Î_ F›Î_ ±‰Â˘ÊHÎ

◊‰Îfi_ ‹Îfi‰Î‹Î_ ±Î‰÷_ Ë˘› I›Î_fiÌ ÷fl_√·_⁄Î¥±˘ (µm ‹Î_ ÿÂÎ˝‰ı·Ì) √HÎ˘.

±◊‰Î

3 (±) ’Îflfl@÷ V’ı@Àˇ̆ Ï‹Ï÷fiÌ ’©Ï÷‹Î_ Á‹Î›ı·Î ÏÁ©Î_÷˘ «« ˝̆ ±fiı ÁÎÿÎ ±b±˘fiÌ ⁄_‘-

·_⁄Î¥ ÷◊Î ⁄‚-±«‚Î_¿ fiyÌ ¿fl‰Î ‹ÎÀıfi_ Á‹Ì¿flHÎ µ’Ω‰˘.

(⁄) FT–NMR ‰HÎ˝’À ’fl fi Ó̆‘ ·¬˘.

(¿) ±ı¿ NMR µ’¿flHÎ 30.256 MHz fiÌ V◊Î›Ì ±ÎT≤ÏkÎ±ı ¿Î‹ ±Î‰ı »ı. ±Î

±ÎT≤ÏkÎ±ı (i) ≠˘À˘fi g = 5 585.b g ±fiı (ii) 13C fiÎÏ¤¿ g = 1 405.b gfiı

±fifiÎÿ (resonance)‹Î_ ·Î‰‰Î ‹ÎÀı …wflÌ «_⁄¿Ì› ⁄‚fiÌ √HÎ÷flÌ ¿fl˘.

µN = × − −5 5 10 27 1. JTe j
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4 (±) ‰‘ fiÌ«Î_ ÷Î’‹Îfi˘ µI’Lfi ¿fl‰Î ‹ÎÀıfiÌ Ï‰Ï‰‘ flÌ÷˘ ÿÂÎ˝‰˘. …ı‹Î_ …^·-◊˘QÁfi

±Áflfi˘ µ’›˘√ ◊÷˘ Ë˘› ÷ı ’©Ï÷fi˘ ±Ëı‰Î· ±Î’˘.

(⁄) CÎfi ’ÿÎ◊ ˝̆fiÌ Ï‰ÏÂWÀ µW‹Î ‹ÎÀıfiÎ ÏÕ⁄Î›fiÎ ÏÁ©Î_÷ ’fl fi Ó̆‘ ·¬˘.

(¿) ≠‰ÎËÌ VŒÏÀ¿˘ Â_ »ı ? ¿˘·ı„VÀÏfl¿ ≠‰ÎËÌ VŒÏÀ¿˘ ’fl fi Ó̆‘ ·¬˘.

±◊‰Î

4 (±) Ï‰÷flHÎ (partition) Œ·fi˘ Â_ »ı ? Á‹÷˘·fi ±«‚Î_¿ ±fiı Ï‰÷flHÎ Œ·fi˘fiı

ÁÎ_¿‚Ì ·ı÷_ Á‹Ì¿flHÎ µ’Ω‰˘.

(⁄) ⁄˘{-±Î¥LVÀÎ¥fi ÁÎ_„A›¿Ì ’fl fi Ó̆‘ ·¬˘.

(¿) 25oC ÷Î’‹Îfiı ’Îfl‹Î„H‰¿ @·˘ÏflfifiÌ ≠‹ÎHÎ¤Ò÷ (standard) ±ıLÀˇ̆ ’Ì √HÎ˘.

Qe = 4 03.  ·˘. Cl = 35 46.b g.

5 (±) µIÁÏ…˝÷ ¿HÎ˘fiÌ ∂Ω˝ ±fiı ¿˘HÎÌ› Ï‰÷flHÎ (angular distribution) (¿HÎ-

‰HÎ˝’À˘)fiÌ ««Î˝ ¿fl˘.

(⁄) ◊ı̨Â˘SÕ (threshold) ∂Ω˝ ±fiı Ïfl¿˘¥· (recoil) ∂Ω˝ µ’fl fi Ó̆‘ ·¬˘.

(¿) fiÎÏ¤¿Ì› º„WÀ±ı Â© ±ı‰Î 127I fiÎ 7.00 √˛Î. fi‹ÒfiÎfiı 25 Ï‹ÏfiÀ ‹ÎÀı

11 105. × − −n cm s2 1
 fiÎ L›ÒÀˇ̆ fi ±Ï¤‰ÎË (flux) ‰Õı ≠÷Î_Ï¿÷ ¿fl‰Î‹Î_

±ÎT›˘. fiÌ’…ı·Î 
128I fi˘ (±‘˝±Î›W› Á‹›) t1

2
 25 Ï‹ÏfiÀ »ı. ≠÷ÎÕfi ⁄_‘fi

◊›ÎfiÌ 50 Ï‹ÏfiÀ ⁄Îÿ fi‹ÒfiÎfiÌ ÁÏø›÷Î 9000 dps Ωı‰Î ‹‚Ì. ≠Ïø›Î

127 128
I n I, γb g  ‹ÎÀı ±ÎÕ»ıÿ (cross-section) ⁄Îfi˝‹Î_ ¿ıÀ·˘ ËÂı ?

I = 127 00.b g.

±◊‰Î

5 (±) ’Îfl‹Î„H‰¿ fiÎÏ¤¿fiÎ ŒÏ‹˝ √ıÁ ≠Ï÷w’ (model)fiÌ ««Î˝ ¿fl˘.

(⁄) ‘Ì‹Î_ L›ÒÀˇ̆ fifiÌ ≠Ïø›Î±˘ µ’fl fi Ó̆‘ ·¬˘.

(¿) F›Îflı ÷ı 5 76 1018. × HzfiÌ ±ÎT≤ÏkÎ‰Î‚Î_ γ − Ï¿flHÎfi_ µIÁ…˝fi ¿fl÷_ Ë˘› I›Îflı

119Sn  fiÎÏ¤¿ Ïfl¿˘¥· ‰ı√ (recoil velocity) ±fiı ∂Ω˝fiÌ √HÎ÷flÌ ¿fl˘.

Sn = 119.00b g.
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ENGLISH  VERSION
(3) Physical Chemistry

Instructions : (1) All quetions carry equal marks.
(2) Necessary constants :

NA = × − −6 022 1023. erg. K mole1 1

k = × − − −1 38 10 16. erg. K molecule1 1

   1 38 10 23. × − − −J K molecule1 1

h = × = ×− −6 626 10 6 626 1027 34. .erg.s J.s

c = × = ×− −2 998 10 2 998 1010 1 8 1. .cm s ms

e = ×4 8 1010. e.s.u.
F = 96500C

R = =− − − −1 987 8 314. .cal K mole JK mol1 1 1 1

1 (a) Derive an expression for the Maxwell-Boltzman distribution
law. Explain how the ratio N Ni o varies with the value of
∆ ∈i .

(b) What are transport properties ? Write a note on the thermal
conductivity of a gas.

(c) The viscosity coefficient of methane at 25oC is 111 10 6. × −  kg
m–1 s–1. Estimate the hard sphere molecular diameter of
methane C H= =12 1 08; .b g

OR

1 (a) Explain the terms mean free path, collision diameter,
collission time and collision frequency. Derive an expression
for the number of collissions per cm3 per second in a mixture
of two gases.

(b) Evaluate the constant β  of the Maxwell-Boltzmann equation.
(c) A molecule has three equally spaced energy levels. At

equilibrium, the number of molecules (out of 5550) in each
level is 5000, 500 and 50. Confirm that this is the Boltzman
distribution.

2 (a) Explain the terms perturbation and relaxation time. Derive
an expression for the relation time of a one-step reaction

of the type, A B
k

k
C+

−

1

1
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(b) Write a note on oxidation–reduction equilibria.
(c) The equilibrium A B C= +  is subjected to a temperature

jump at 25oC. The measured relaxation time is 3 0. µ s. The

equilibrium constant for the system is 2 0 10 16. × −  at 25oC,
and the equilibrium concentrations of B and C are both

2 0 10 4. × −  mole L–1. Calculate the rate constants for the
forward and reverse reactions.

OR

2 (a) What is redox potential ? Discuss in brief various types of
oxidation–reduction potentials and describe one method  of
determining the accurate standard oxidation–reduction
potential.

(b) Write a note on the stopped flow technique of studying fast
reactions.

(c) The e.m.f. of the cell at 25oC

    Ag|Ag NH aq 0.01 M aq NH 0.99M KNO AgNO 0.1M |Ag3 2 3 3 3b g b g b g b g+ + M M

is 0.250 V. Calculate the equilibrium constant of the

reaction, Ag 2NH Ag NH3 3 2
+ ++ ←→ b g  .

3 (a) Discuss the principles and instrumentation of e.s.r.
spectroccopy.

(b) Write a note on neutron diffraction spectra.
(c) When CCl4 was irradicated with the 435.8 nm Hg– line,

Raman lines were obtained at 439.9, 444.6 and 450.7 nm.
Calculate the Raman frequencies of CCl4 (expressed in wave
numbers). Also calculate the wavelengths (expressed in µm)
in the infra-red at which absorption might be expected.

OR

3 (a) Discuss the principles underlying the method of infra-red
spectroscopy and derive the equation for evaluating the bond
length and force constant of simple molecules.

(b) Write a note on FT–NMR spectra.

(c) An NMR instrument operates at a fixed frequency of 30.256
MHz. Calculate the magnetic field required to bring

(i) a proton g = 5 585.b g and (ii) a 13C nucleus g = 1 405.b g  into

resonance at this frequency. µN = × − −5 5 10 27 1. JTe j .
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4 (a) State the different methods available for production of very
low temperatures. Give an account of the method in which
Joule–Thomson effect is employed.

(b) Write a note on the Debye theory of specific heats of solids.
(c) What are liquid crystals ? Write a note on chlesteric liquid

crystals.

OR

4 (a) What are partition functions ? Derive an expression corelating
the equilibrium constant and partition function.

(b) Write a note on Bose–Einstein statistics.
(c) Calculate the standard entropy of atomic chlorine at 25oC.

Take Qe = 4 03. . Cl = 35 46.b g.

5 (a) Discuss the energy and angular distribution of the emitted
particles (particle spectra)

(b) Write a note on Threshold energy and recoil energy.

(c) A 7.00 g sample of nuclidically pure 127I  is bombarded for

25 minutes in a neutron flux of 11 105. × − −n cm s2 1. The t1
2

of the product 128I  is 25 min. 50 min after the bombardment
has stopped, the activity of the sample is 9000 dps. What

is the cross-section for the reaction 127 128
I n I, γb g  ? I = 127 00.b g

OR

5 (a) Discuss the fermi gas model of the atomic nucleus.
(b) Write a note on slow neutron reactions.
(c) Calculate the recoil velocity and energy of the 119Sn  nucleus

when emitting a γ − ray of frequency 5 76 1018. × Hz .

Sn = 119.00b g.

(4) Industrial Analytical Chemistry

ÁÒ«fiÎ — ⁄‘Î ≠ffi˘fiÎ √HÎ Áfl¬Î »ı.

1 (±) ÏÕV’…˝fi ¿˘±ıÏŒÏÁ›LÀ Á‹Ω‰˘. ±ı¿ V’ı@Àˇ̆ Œ˘À˘‹ÌÀflfiÎ_ N·˘Áı· ¶ÎflÎ Á÷÷

≠‰ÎÏË÷ ±ı¿ fl_…¿ ƒÎ‰HÎfi_ ±‰Â˘ÊHÎÎ_¿ (absorbance) 0.846 »ı. ÷ı… fl_…¿

ƒÎ‰HÎfiı ¿ıÏfl±fl VÀÌ‹‹Î_ 150. µ l  ±_÷—ZÎıÏ’÷ ·Ò’ (injuction loop) ¶ÎflÎ

±_÷—ZÎı’HÎ ¿fl‰Î‹Î_ ±Î‰ı ±fiı µI’Lfi ±ıŒ.±Î¥.±ı.’Ì¿ (FIA peak)fi_ ‹ËkÎ‹

±‰Â˘ÊHÎÎ_¿ 0.315 ±Î‰ı »ı. ÏÕV’…˝fi ¿˘±ıÏŒÏÁ›LÀ Â_ »ı ?
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(⁄) fl_…¿fiÎ fi‹ÒfiÎ‹Î_ fl_…¿fi_ ¿<· ≠‹ÎHÎ ¿ı‰Ì flÌ÷ı fiyÌ ¿flÎ› »ı ?

±◊‰Î

1 (±) ±ıŒ.±Î¥.±ı. (FIA) ±fiı ’Îfl_’Ïfl¿ ±Ï‰fl÷ ≠‰ÎË ±Ï¤√‹ (continuous
flow approach)fiÌ ‰E«ı ·ÎZÎÏHÎ¿ ÷ŒÎ‰÷ Â_ »ı ?

(⁄) fl_√ (fl_…¿)‹Î_ ±Ï÷±S’ ∑HÎÎ›fi˘fi_ ≠‹ÎHÎ ¿ı‰Ì flÌ÷ı fiyÌ ¿flÎ› »ı ?

(¿) ≠Î◊Ï‹¿ ±ı‹Î¥fifiÎ_ M≤◊yflHÎfiÌ ’©Ï÷ ±Î’˘.

2 (±) ÷ı·‹Î_fiÌ ±ıÏÁÕ ‰ıS› ±fiı ‹@÷ ±ıÏÁÕ ‰ıS› ¿ı‰Ì flÌ÷ı fiyÌ ¿flÎ› »ı ?

(⁄) ±fiÎ… (‘ÎL›)‹Î_ øÕ-flıÁÎ ¿ı‰Ì flÌ÷ı fiyÌ ¿flÎ› »ı ?

(¿) ÿÒ‘‹Î_ ¿<· ≠˘ÏÀfifi_ ≠‹ÎHÎ ¿ı‰Ì flÌ÷ı ±Î¿·fi ¿flÎ› »ı ?

±◊‰Î

2 fiÌ«ıfiÎfiÌ M≤◊yflHÎfiÎ ÏÁ©Î_÷ ±fiı ’©Ï÷fiÌ ««Î˝ ¿fl˘ —

(±) ¬˘flÎ¿‹Î_ ¤ı…fi_ (moisture) ≠‹ÎHÎ

(⁄) ÿÒ‘‹Î_ «fl⁄Ì (fat)
(¿) fiÎ¥Àı@ÁÀ (Nitext)fi_ M≤◊yflHÎ.

3 (±) ±˙Ê‘‹Î_ (pharmaceutical)‹Î_ HPLC ±ı¿ Á‰˝÷˘‹¬Ì ÁÎ‘fi ¿ı‹ »ı ?

(⁄) flÌ⁄˘N˚·ı‰Ìfi (Riboflavin)fi_ ‹Î’fi ›.±ıÁ.’Ì. (USP) ¶ÎflÎ ¿ı‰Ì flÌ÷ı ¿flÎ›

»ı ?

(¿) Œı‹˘ÏÀÏÕfifi_ ±Î¿·fi (estimation)fiÌ ’©Ï÷ Á‹Ω‰˘.

±◊‰Î

3 (±) Õˇ√ ±ıÏfiÏ·ÏÁÁ‹Î_ UVfiÌ ±√I› Á‹Ω‰˘.

(⁄) ’ıflÎÁÌÀÎ‹˘· (Paracetamol)fi_ ‹Î’fi (I.P. ’©Ï÷) ¿ı‰Ì flÌ÷ı ¿flÎ› »ı ?

(¿) ±ıLÀÌ⁄Î›˘ÏÀ@Áfi_ M≤◊yflHÎ ¿ı‰Ì flÌ÷ı ¿flÎ› »ı, Á‹Ω‰˘.

4 (±) ’Î"›fl˘S›ÁÎ¥ÀfiÎ ‹A› CÎÀ¿˘ ¿›Î »ı ?

(⁄) ÷ıfi_ M≤J◊¿flHÎ ¿ı‰Ì flÌ÷ı ¿flÌ Â¿Î› »ı ?

(¿) √ıÏ·fiÎ (Galena)‹Î_ ·ıÕfi_ ≠‹ÎHÎ fiyÌ ¿fl‰ÎfiÌ ’©Ï÷ ±Î’˘.

±◊‰Î

4 (±) ø˘‹-±Î›˝fi ±Î"fl (Chrome iron-ore)fi_ ⁄_‘ÎflHÎ ±Î’˘. ‹A› CÎÀ¿˘fiÎ_

M≤◊yflHÎfiÌ ««Î˝ ¿fl˘.

(⁄) ‹Î"fiÎ{Î¥À flı÷Ì (Monazite sand)‹Î_ ÏÁflÌ›‹ (cerium)fi_ ≠‹ÎHÎ fiyÌ ¿ı‰Ì

flÌ÷ı ¿flÎ› »ı ?

5556052-abcd] 14 [Contd....



5 fiÌ«ıfiÎ‹Î_◊Ì √‹ı ÷ı hÎHÎfiÌ À>_¿ fi Ó̆‘ ·¬˘ —

(±) ±˙z˘Ï√¿fi_ fi¿Î‹_ ’ÎHÎÌfi˘ µ’«Îfl

(⁄) ‹ÎÀÌ‹Î_ ‘Î÷±˘fi_ ‹Î’fi

(¿) H2Sfi_ Ï‰f·ıÊHÎ

(Õ) ≠ÿÒÊ¿˘fi_ ‰√Ì˝¿flHÎ

(≥) ¿Î⁄˝fi ‹Î"fi˘±Î"@ÁÎ¥Õ

(Œ) ƒÎT› ±Î"„@Á…fi.

ENGLISH VERSION
(4) Industrial Analytical Chemistry

Instruction : All quetions carry equal marks.

1 (a) Explain dispersion coefficient. A dye solution continuously
flowed through the flow cell of a spectrophotometric detector
and the readed absorbance is 0.846. The same dye solution
was injected into carrier steam using 15.0 µ l injection loop
and maximum absorbance of resulting FIA peak is 0.315.
What is dispersion coefficient ?

(b) How is the total dye content determined in a dye sample.

OR

1 (a) What are the characteristic difference between FIA and
conventional continous flow approach ?

(b) How are the trace anions determined in the dyes ?

(c) Give the method for the analysis of primary amine.

2 (a) How are acid value and free acid value determined in oil ?

(b) How can crude fiber be determined in cereals ?

(c) How is total protein estimated in milk ?

OR

2 Discuss the principle and methods of analysis of the following :

(a) Moisture content in food

(b) Fat in milk

(c) Analysis of Nitext.
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3 (a) Why is HPLC a versatile tool for pharmaceuticals ?

(b) How is Riboflavine assyed by USP ?

(c) Explain the method for the estimation of Fanotidine.

OR

3 (a) Explain the importance of UV in drug analysis.

(b) How is paracetamol assayed (I.P. method) ?

(c) Explain, how are antibiotics analysed ?

4 (a) What are the main constitutents of pyrolusite ?

(b) How is its analysis carried out ?

(c) Give the method of estimation of lead in galena.

OR

4 (a) Give the composition of chrome iron-ore. Discuss the analysis
of major constutents.

(b) How is cerium determined in monazite sand.

5 Write short notes on any three :

(a) Treatment of Industrial waste water

(b) Determination of metals in soil

(c) Analysis of H2S

(d) Classification of pollutants

(e) Carbon monoxide

(f) Dissolved oxygen.
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