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1. What is F test?

2. Define accuracy and Precision.

3. What are the sources of chemical interference in AAS?

4. What is chelate exbaction?

5. Which one has highter stretching frequency between

C-H and C-D bond? - ExPlain

P.T.O.
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The figures in thte margin indicate futl marl<s'

Candidates are required to give their answers

in their own words as.far as practicable'

[AnalYtical Methods in Chemistry]

Group - A

2x5=10



( 2)
6. What is used as stationary and mobile phase in column

ckomatography?

7. Defure eluent and eluate.

8. Show that for a weak acid, PKo=@tt);, where

(pUlt means pH ofhalf neutaluation
2

Group - B

Answer anylDur from the following questions :

5x4:20

(a) What is the basic principle of spectophotomefiy?

(b) Write the mathematical form of lambert-Beer's law

and hence draw the plot of absorbance vs.

concentration. 2+3

(a) \Vhat are chiral shift reagents?

O) What is hollow cathode lamp? Write the working

principle of it 2+3

(a) What is ttrermogravimety (TG)?

(h) Write the common features of a therrnobalance.

2+3

1,2. (a) What is solvent exffaction?

(b) Show that, solvent extracting in multiple steps is

v-5/207 - 800
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more effbctive than in single step using same total

volume of solvent. l+4

13. (a) What are the diflbrent types of systematic error?

(b) If measured value is 30.59 and accepted value is
30.0g of an analysis, then calculate absolute error

and relatire error. 2+3

14. (a) Write the basic principle of chromatography

(b) In TLC separation, the fiont values of leaf
components A, B, C and solvent respectively are

7,70, 16 and 21 cm. Calculate the R7 values of
the leaf components. 2+3

Group - C

Answerany one tiomthe following questions : 1 0x 1:l 0

15. (a) What is ion exchange capacity of a resin?

(b) Arrange the order of separation of hydrated metal

ions ,4/3*, Li+ and Cla2* ions by a cation exchange

resin.

(c) Compare between HPLC and GLC technique.

(d) Anange pentane, isopentane and neopentane in

decreasing order of their retention time in gas

chromatography with explanation. 2+3+2+3

v-5/207 - 800
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16. (a) What is'Enantiomeric Excess'?

@) Calculat e the oh' of enantiomeric excess of the

mixturecontainingl2.Smol(R)-2-bromobutane
and, 3 .2 mol (S)-2-bromobutane'

(c) Defrre conductance of an electrolltic solution'

(d) Draw ancl explain the following conductometric

titrationcurve:(i)f/(]/byNa)H,(ii)rY(r/by
NaaOIt. 2+3+l+4

<qI{Ttk ,

kotsl - o

F-r+ictt "i1UF 
arnf< Us< q"l\e l

) I .F, qfrtl ftt
Precision <e-N ft 6'KIr\ I AccuracY €K(

e t "fi<{l"iRs c't'l{6i <'fiBN <m{R-s a<m Bqqefr fr

ftr

8 I E[dF Frst,'r{ TE-N ft mr+t

( I c-H s'c-D <q(;K rr<l mF'{fr-{ str;etching T-"lw

c<FP - <II"RI sr<I l

v | fr< s {D'a. q*tl Rflr< {h {<ra< cfret +e'lr

C4.Frl(Eieilfr(g <r<Ar< +-<"1 E{?

lxC:) o
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1 I t{c{-t € tdrnB fr?

b-t C(?lt€ oT sffiro< Cstq pKo=Qtt)t fi{tci
2

(pru)r qe w{s enxc+< zHt
2

cq-m'lm ErrE ardK Be...< qls I cx8:.to

or i ($) c-'t+rffia {E frfrfr Fii"fft

(-<l) El'Nqlf F"K WmK rfffqB-s m"iB cqc*il ,{<(
q6am-Efiq-{ fr6qy4cr <-{N rri-E-q< cE{6q q,fi
$t-3T I Q.+s

>o t ($) Chiral shift reagents {aTF ft mnf r

({) Hollow $lTcaits ql.]-{ ft' e<( etr{ s.l{aTffr
Cqfeff I Q.+e

qrx1alffi(rc)frr

€sft thermobalance {-Cq< q'tTRIq ffiEicafr
C{[:II I q+ig

ur+o frmr"m fut

c4?[s c{', EI{$ fr5p"6a1 CSTq q-"I.r qfr$"t
qr{.s qs-<K <I<qtcfi cucx e$'tft$.<1-{ <l<-{Er s<f
qks r-qer1r )+8

P.T.O.
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)e t (s)

("1)

)8t(o
(cl)

>c I (s)

("r)

:v r (s)

({)

Systematic -$F< <r+qefr'ft frt

<fr cs'nil Rcevq< qRllqelg {lq 30.5'slx '{<(
rifro rrrrq 30.0 eN E{, Er{cE Rre<c"r< "i<'r eE

€<( qrc{fr<s eE ei"r+ $r{I I \+s

c@lTtfi$ftK F frBE cqrltt

r$lrd'l TLC "JcrfrSK[cl 
eilsr{ $ex41-4 A, B, C 'gF{\

Er{Ts-{ s-B ffi {ctl+-N 7, 10, 16 € 21 qcq

"iF5K G"ttEt{efrK Rrffi A'r{t $t3ll \+e

fron - ei

6-mlrdl qFF arrf{ Bs< qts I )ox):)o

6ec{K qrx-q RGm r'Tst <-"i."cs fr r+<nar

mm\o tr1i+, Li+({<( Ca2+ qTneFff$ sifiRa

Rfinr cK&c{ 1ffifi1"r-K @r q15lr< rlqts t

HPLC .q<( GLC 46fu-{ :lc{i YA-{"t Ttrl,

1{o-c"rrtq, qErfl-cqrtq s fis-c"rctq(s tilfi

@tllltiafifrTs sl13-{ qq-grqrn kctr+rfq q{'{

qTTIIK qlqts t q+e+l+e

'Enantiomeric Excess' fr?

esfr frcrcq 12.8 mlE 1R)-2-cofintRBch 'l<i
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3.2 6{tf, (s)-2-c<ffiSrtq $rsrm fr-qrm
enantiomeric excess tl"l{l $L<t I

(ri) s&qR6s!-$ q-<-cor{ 4ffiot <-q-N fr c<nnsr

(q) fiEhFNo rcrEtffio Bk6"rd< cEqGe Effi
s <Ifqlt T63'l : (i) NaOH qlf,t HCl, (ii) NH4OH

Elf,l HCl I \+e+)+8

P.T.O.
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Group - A

Answer an1'y'ue questions ; 2x5:10

Write dor.,,n the relation between degree of polymerisation

and average molecular weight of a polymer.

\tjhat is elastornei?

What is plexiglass?

What is'living polymerisation'?

Defne Degree o1' Crystallinit-v.

Name the factors on which the conductivity of a polymer

depends.

Write WLF equation.

What is Tr?

GrouP - B

Ansrter anYlfozr questi ons :

9. Discuss the DSC method to determine Tr.

i0. Defrre I-CST What is Bakelite?

11. What is U-foam? Give two uses of HDPE.

5x4:20
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12. Differentiate between Mn and Mrr.

13. Draw stress vs strain graph of polymer and show the

position of ductility and brittleness of a polymer.

14. Write a short note on Emulsion Polyrnerisation.

Group - C

Answerany one qtrcstion ;

15. Discuss condensation polymerisation with mechanism.

What do you mean by co-polymerisation? Give two

examples of co-polymers.

16. Discuss Flory-Huggins theory. On which f'actors, the

solubility of polymer depends?

<qr{Tm

ion-re
c{-Cslc{'l "firo6 amf< Bs< ns I Q.xc:)o

) I C$'tr{t {frnfr<-{ flv <qfi-s{"{ nlqr< {rc{ qt"lR-s

e+rY-{ q*r6 frr

qr ffi116ftt
rr I cefunfry fre

8 t 'fr<g "fffiq"n'Effi 46qr

P.T.O.

v-s/207 - 800

10x 1:10

I



( 10 )

a I sFssr{ nlqK qqq'l q'[s I

s r 4f"t{lrf,{ o&q "Iffi{ Eml c$rd'. csRRqr{-{ S'K

ffi 4132

1 r wLF r'frs-<qB m'ntt t

tr I t* fr't

bl

>ol

)> I

)\l

)el

)81

' frEtE - "l

c{-csrcqt u'frF erta Eg.< qls I cx8:qo

Dsc qqfr qlrl rc fr'ftK{ "KB qrcdlu-fl Tr*t I

Lcsr*q< q<gl q'Ne r <.n+-eE? frt

u-mN frr uopr,-o< nfr <F{l{ C4CcII I

Mu s M*-(K "itaF$i cEccfit

cEq <qF ffiq-e< cq?rffi sffim e<( flTfr{st 
'e

v{<slK qn mqBm cq"[\e t

fi-o mr"n :?rmqq qffiqr

frstot - 6t

m-mtqf e+.F ercm Gtq* qte I )ox):)o

>c r fuxrr+i.rrE-< 1t<l-fi TdrsdcErrd "iffirq"rq
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\sfc-q'tmt sr-< r c$t-"{fut{Rrq.r{ {q(s fr c+<r qF

6q-afrrrr<-< Eqrq{q nNe t

>s r FR-aferfi EE qrcflD-{t Tt<t I mn 6ara ftT6s-{ $'K
{rf,'{lc<3T EKrsl Fis< scf,?
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OR

[Instrumental Methods of Chemical Analysis]

Group - A

AnsweranyJive questions : 2x5:10

1. Write the limitation of Beer's Law,

2. Calculate the wave number of a photon having
wavelength 400 nm.

3. What are the main components of a UV-vis
spectrophotometer?

4. What infbrmations can be obtained from IR spectra?

5. Write two carrier gases used in gas chromatography.

6. What is chromatogram in HPLC?

7. What are the criteria of a nuclei to be NMR active?

8. Write two applications of XPS.

Group - B

Answeranyfozrquestions: 5x4:20

9. A solution containing 5.24mgl 100 ml of ',4'
(mol. wt. 335) has transmittance of 55.2% in a 1.5 cm
cell at 425 nm. Calculate the molar absorptivity of 'A'
at this wavelength.

10. What is transducer? Classify transducer used in IR
spectroscopy.

v-5i207 - 800
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11. How distribution of nuclei in magnetic quantum states

related to spectral resolution in NMR spectroscopy?

12. Write the basic principle of mass-spectroscopy.

13. How can you determine pH by potentiometry?

14. Define determinate error. Distinguish between Accuracy

and Precision.

Group - C

Answer any one question : 10x1:10

15. Schematically show a double beam spectrophotometer

and write the significance of each part.

16. What do you mean by magnetic anisotropy in NMR
spectroscopy? Why TMS is used as internal standard

in NMR spectroscopy? How can you distinguish cis-

cinnamic acid and trans-cinnamic acid by lH NMR
spectroscopy?

<q.rd<M

fr-v-f{ - m

cr-r$'r6il "fiffi arnr< E-s< nts r

) r RrK-TCq{ fiqr<k-st frz

\xc:) o
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s'6Kt I

s r UV-vis c-'f+-m+rfiFBft-<K d{F q$efr fr ftt

8 I IR C^"I$ut Cqrs ft fr oqil 'iI€$ {l{ ?

at 5t$ry cFffitafifrN <I<qs KE srikfl< errffi{ {lT

r4r?ll I

v I HPLC-N CqiEtttdn ft ?

r I cstI.6sl1.t6 fiOB'$lq. NMR q&x e{r

b- | XPS-€T rE <i<qr< cqcclt t

R-"-ttt - {
C{-csl-rqt u'frE arrr< B-g< ntie I Gx8:\o

b I 'A' (WciR-s e+-g 335) -,A4 5.24 mg / 100 ml E.-{cq-{

ffictE 55.2Vo, cq-{ 1.5 cm ,q<( 425 nm {f,fl 'A'-
q< ffirqr{ \ryrfi<1FBfi <K $t-<f ..h s+qffi r

:o r ffiqr< ft7 1p s'airc1ffircu ffitqr< +o

<-scs< e ft frr

)) I fiUfunn< &BRB"F {rltirqtrs r$lrlsN .56 ft-vtm

c*affiro r<rwlfrSfi q-"r$o NMR e"rrcWrcsr

)a.t rFT-c-"rcGmieK p frG cflc?ttl

v-5/207 - 800
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')s I c"rldqfrsrrG P6 ftrvrr< pH frfr s-{r<?

)8 I ffi .qrfr-s< q(EI n€ r wrryc-<rn rg firfu.F -qa

'nqkpi +r-<t r

frotrt - et

cq-csfcil qs8 efcs{ Bg< qt\e l )ox):5o

)c I qffi qR frc{ s-{E-fir ffi Re{
qi.tefr cq{ts s qGfr qrcrK qe,qd cqcrlt t

)v I NMR c*toffitro rifrirqtrs qiffifi;f <"Ecs

ft'mr+r NMR rmffiirs TMS?Bffi ffi
frmr{ m-{ <t{qK s-<l q{? rHNMR-q< {I<lc{ ft-\,-lr<

fiq-ffi$ qfifrs e Drq-ffi+ \sllfr-s {FF$i $TC<?
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OR

[Organometallics, Bioinorganic Chemistry,

Polynuclear Hydrocarbons and LIV, IR Spectroscopy]

Group - A

Ansrver anYJivequestions 2x5:10

1. Define Infiared SPectroscoPY.

2. What is Beer's and Lambert's Larv?

3. The outer electronic configuration of Cu is 3dl04s1

instead of 3de4s2, wh1?

5. Shat are the colour of anthracene and chlorophyli?

6. What is the action of heat on potassium permanganate?

Give equation.

7. Wh5'pyridine is more aromatic than furan?

8. Fetrocene, an 18e- species is diamagnetic- Comment'

Group - B

Answer anYfourquestions '. 5x4:20

9. (il Mention the difTerences bel-ween Spectrometry and

SpectroscoPY.

(ir) Briefly explain the Absorption Spectrum ' 2+3

v-5/207 - 800
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11. (i) How is potassium dichromate prepared from iron

chromite ore'?

(ii) Though copper is a transition metal' it does not

form a stable carbonyl compound - *O'* 
,*,

(i) What happen when potassium f-errocyanide is

heated rvith 50% nitric acid, the solution cooled'

filtered and the filtrate neutralized with sodium

carbonate?

(ii) What is SYrergic eilbct? 3+2

13. (0 What is the mechanism of the elaisen condensation

reaction?

(ii) What is the primary dillerence between Aldol

condensatiol ancl Claisen condensation? 2+3

14. (i) What is the principle of -A/a i K pump?

(ir) 'Why is keto form more stable than enol form?

3+2

v-5/207 - 800
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Group - C

Answeranyaze question: l0x1:10

15. (i) Explain the trend in atomic size of'3d series of
transition elements with reason.

(ir) The M.O. diagram of ferrocene has 19 molecular.
orbitals - Explain.

(iii) Compare the aromaticity of'pyrrole and thiophene.

. 4+3+3

16. (i) How will you prepare Zeise's salt from KrptCtu?

(ii) Discuss the structure and bonding in Zeise,s salt.

(iii) What is the role ol'magnesium in chlorophyll?

2+5+3

Tqt{Tre

frs'tat - n

C{-rsf6il "firrE anf< Bs< qis I \x6:56

> r Qa'g'rm\e c"q+,cftsTfi {iw.lRs sr.-$ I

\ I RrK q<( Errqrr6{ ffi frr
e I cu-eK <Rr<-{ffiG-$ oqfrrifmr{ qq. 3/ro4rr ft-q

3de4s2 Ts C$-{?

8 t Fe2(CO)e s-R'EIrriri,trS- TsqI $,cflI

c I qirftfifr-d ,{<( mrcflftrq{ Ks fr ?

v-5/207 - 800
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's I qBtfram 
"lr<x'rTqlrqcB< € "r< strel{ fuqt fr I

qfr$Tqqq <lt{.Bt $t-<t t

1 I 4RRea c<t{ Y{IrqK cu'cg c<ft aromatis?

E I GryCilfr.{, e$6 tge -ds?tB slB'm5r{Bs- X.-sE sr{'l I

futor - q

cr-mlc-{t urrF aeq-{ Es'E qTe I cx8:\o

I r (n) c-"mffi .q<i c*"ffir{ {cto "ffcFsi E1-fl-.I

SC.EI I

(rl) qq[scaffifi-s ffi>F-eK FiGrsfi fr&efr'
ffic"lt I \+s

: o r (o) UV-vis ,4<( IR c*mG1-rs1f;f< xc{j' {cFs, srsl I

("1) r6klF e<i vffi{ qlssm'lls3t cq{t€ t

\+s

)) I (O ftvlr< "FtfiTN vffi iron-chromite qmfr-+

(alr$ erss s-{t q{?

("r) {fr€ s.m e$E qfr'as ffi-'q, efr eBfrE srffif,
ufbq E6r ql- <il"llt sril | \+e

>e.l (s) fr xrt {fr "Elfr-rm c+r-<rqmnRs s0% rREs
qirfr-s frcs Ese s<t E-{, qq"fF 5trct, fr6K s-{t

E-{ q<( 6G-TN $tffi ftn ffiEc,T a"ffis
s-fl q{?
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("1) ffis efv-f< fr'r e+\

>.g t (O Claisen condensation Rfu frt

(cl) \q]lfl9-f, condensation €-{i ry4 condensation'lBt

{[{t q'fefts 
"tldsI ftr Q.+e

>8 I (O Na I K "[*t frB fr't

("t) cq' frtBt +dqr{lE scf{ cEC{ r<Ft RBftet
e+Q.

futot - ot

6{-cslt-dT q?E ems{ BE< qNe | :ox):)o

>c r (o) Tl{'Me 3d qfrng ffilqr ql?Flr+{ @{ <it"]il

$t-<l I

({) cTc-rtfrr{r M.o. \5msnF 19F qt"tR+ EEffir4

T[T-cq - <rt?Rt $cst I

(tt) "[Rr*IE 
.4<( {aNeftrl< aromaticity V-q-qt +c<t t

8+9+e

>s I (o yfr eqr< K2PtCt6 cqrr+ s-tcq< ffi{ ersE

T;I-C{?

({) 6q?cq< 4{c6l{ {f,q e<\ crt ficr Elmtul't $t-<t I

(5t) mlrrtfrrfr rneicqfrx'nx< Yfr+t ftt \+c+e
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