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CHEMISTRY

{ General )

Paper : 5.1

FuIl Marks: 80

Time :3 hours

The ftgures in the margin indicate full marks
for the questions

Answer either in Englislt or ln Assarnese

1. Answer arty three :

fr mtrql frRAR Es< fr.r :

(a) What are extrinsic semiconductors? How
are they classified? Give examples of
each' 2+7+2=5

<tfu-s s{qfficqm ft r qtc{rEs c<'.{qm

C$ftR.e*e- sKI qT ? stCEr+ZT Ewqqq fi$ r

(b) Quartz is the most famiiiar piezoetrectric
substance and is most often used in
transducers. Blaborate this sentence. 5

c$r<rf{ ?<q qbMs q-{rql\5 flm-?<Ti&s
ffird qr+ qns qF q{-c{ dqA&b6re< <KqK T-<i

ql r e?. Etrr& <q{R <"fqT n-qt I
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(c) Define ferro_ and anti_ferromagnetism.
Give examples, when f.rr;;;;.tic andferromagnetic substance" 

"Trrrg" toparamagnetic substance. 2+2+l=5
cfr-q wT s-rcfiruT$-qT qig.| RRn I ftZ{rq_cfiruTs qre n-c+rqrfrqqfrt *retQ c{CnTq-Sffir rtr{lq {ffis qi* Wnl'n n* ,

(d) What are cerarnics? What are the ra,i,rmaterials required to produce ceramics?Give a brief description of tfre utitity ofceramics' 
r+2+2=s

{qfi-d <t ffi ftr 6fi-* <r ffi erso
sR-dE sz_rrqfu cour ;N$e<rr n n ? Qilr<rs{Rr b"rcvrDorq u1 <"fur fim r

(e) Describe the Swarm theory
crystal.

\r-{q -Fft-$T u-<f{Wq fi.+t <r{l r

2. Answer any three :

R conqT CfiAq bsE frefi ,

(a) What is chromyl chloride test? Write anddescribe the reactions involved in thistest' 
2+3=5

4'qfrq F:'TR-u €TT fr ? qq flfrs'" a<rfrfrflr{lR ffi <.fi.r o-<r r

of iiquid
5
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For the group precipitation of the basic

radicals of Group IIIA (Fe3+, Als*, Ct3* );

the salt solution is saturated adding
NH4C1 and then NH4OH is added till the
solu,tion becomes ammoniacal' Give an
explanation of the use of NH4CI in the
procedure. What would happen, if it is
not added? 3+2=5

IIIA (F.3*, Al3*, cr3*) SKAT T{f{ <5f

q{srsflcK <l6E E<t"Ft e{ebl\5 g{c{ NH4CI c{l5f

nR *1e oR cqr$ Es qFF eFt flIus ,{{'fiTTG

6{rzql<Il?qeT NH4OH CSItt r-{T ql r gffits
NH4C1 RIsl T<lK <II?NIT qlfr{CqKl r qfrq{r$ ffiti
T"<rI 4-q{, Cofr$ ft Sfr{ {lr{ r

(c) Explain how magnesium and calcium
ions can be quantitatively estirnated
using EDTA in volumetric titrations. 5

q{-sfrT \t"Fls EDTA <Fl-{Ft sR c{-c;llT{

6qfiqFTN qrf C{--{D$T {ififl\rstr< rtcl;Il q{l

E{, sFr <l'F[t fr$ r

(d.) The distribution coefficient of an organic
substance between chloroform and water
is 2O in favour of chloroform' Compare
the weights of the organic substance
remaining in aqueous layer when 1OO ml
containing one grarn has been shaken
with (t 10O ml of chloroform and (ii) in
two successive 50 ml portions' 2+3=5

(b)



l4l

as'm qh &< "rqrdq s'-{'T{ qr+ flft< qtqs

fiqqq eqin, s'K'rFft ol+s 20. refrw q.'rq

{tR\o qrtR cql<t bq-< c$rrcbK swd !q41 p-fl

c{fuJT roo frB "nAs q$ ,flr mrsr&tq
sR-fl&s +-{I q{, f4 1oo ffi p'4'ffi q5;e

ETs fit qrrfrqdr 1br so ffi aftqr"r<'qrc 1

(e) Describe the thermodynamic derivation
of distribution law.

RsrqRfq-{ q"fqffir sBqnq <.1'+ +<t r

Answer any three :

AAqr{ c+til lsw6Ft us{ +3t :

(a) (4 What is the lowest vibrational
enerS/ in terms of oscillation
frequency for a diatomic molecule
undergoing simple harmonic
motion?

{{{ fl{ns efts qrg1 frfiIlTs qt .sbT

c?f6f{ s-fili+-< Rut"ts fiN-s{ -1-q4 1fu
ftmr

(iE How is isotopic substitution
detected with rotational spectra?

lf{ <.ftfi-{ ri-q$o qfu'b'"t gfr$t"rq

C+r{q'C{ F{lE S-{T E{ I

(b) 0

(sl

Show pictorially the normal modes
of vibration of carbon dioxide
molecule.

trcq qe.tno flfq sftq-qRs{ lt{Tq -'f{r.[
zi@Tlr cq1s$ r

Explain why Raman spectroscopy is
called complementary to IR
spectroscopy.

3':q-{ 3"Fffi<1-4S ftt q+<g; <"ffdpf;K "tR"1.C+

1fr coro q{, <llct]T s?il I

(it) State the mutual exclusion rule.
Apply this rule to establish the
str4rcture of N2O and CO2.

rrstft <qt ftfutT fr<t r Nzo \qw

coz < {t{ sfr$T $ffiq ?sr+ erc$q
q$i

(c) How does electromagnetic radiation
interact with matter?

fusprft< RR-<q "rnd< qav csnkr{ ft{r
qr{?

(d) Deduce the expression of Beer-Lambert
law.

Beer-Lambert frlb< affit +<t r

(iiil

5

\'.
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4. (a) Answer any two'.

ftnr

A15-12001229

fr corcql lFr< 0-s< +n :

(t) Discuss the theory of mass
spectroscopy. r

v{ <"faq"<F Eq< ql6Ef5;fi 4-41 |

(iil What are the main features of the
mass spectra of alkanes?

q4r$4 ffie6-a1-aa s{ <"ft:'f{ffi Tq
b(ftEre-{K fr t

(iil Describe the various fragmentation
modes of n-butane giving parent ion
and daughter ion peaks.

n-RG-cb+< q-fiF YFFI ,NtiF Q-qr+<
furr<K fi1cR RBa Rqei' aTBmt{
<.fat o-{I r

Answer arly one :

R c+.te-+t qtn bE{ s-qf :

0 What are the factors that influence
the chemical shift?

<TqT{R-$ ffirT AqR\o 3,-{r TFsr{qftr
(it) Explain spin-spin coupling in detail

in case of 1,l-dibromoethane.

4"

(b)

1,1-vfu\qe.r{-{ Tf{ $rmnq fiqs $Frl

t7l

(c) Indicate what NMR spectra you would
expect for the following compounds :

seg fi$ ftorc<rsr 6scr-t--<I NMR <dA qFfi

nRc ctls<i 
'

0 cH3cH2cH2cH3

QHs
I(LLJ CH3-C-CH3
I

cHs

Define the term binding eners/. Find the
binding ener$/ when 1.5 a.m.u. mass is
lost. I+2=3

T{1 <r qsq -rG qq TIFKfiT qiE.I fr<ll r {ft
1.5 a.m.u. s{ 6qt1 1Ftr, Csrg Q{m "r$ cqKt
qTci "tfu rtfit +-<l I

An isotop. 2X undergoes a series of x
alpha and y beta disintegration to form a
stable isotope or'-17, What are the

values of x and g? 3

cfic{ sh lr'{ifrs 2x cs qotfr@cr x br qrry
qr+ u br Rh sql srtrt rR efi {R.< qqqTfi-s

o,-_17" bE "rffi a.'q r x eFF y < qrl frTrl

E'< ?

5. (a)

(b)
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(c) Write short note on (any one) :

DT ctr-sT fi'$ (fr corm qtr) :

(L) Radioactive equilibrium

csqfuT ffi
6A Nuclear fission

fibft{ R'arsc'

6. (a) Describe one method of separation of
lanthanide elements. 5

cq<mfu &-qnrr "{qrs +-{T tqB sh <.f{t
$KI I

or / aft<r 
.

What are the consequences of lanthanide
contraction?

cqem'fu xrsT5q1 :md;fu3T{ ft ft t

(b) Mention five important differences
between Lanthanides and Actinides. 5

Cq{amfu qr+ qTms ffi-qmn{ {rq\o "tirbl
s+tr"I.f "nqfg Srfl{ T-{l r

or / aful

Describe the extraction of thorium from
monazite sand.

qhflr"R? 4fr1 oKf q'fuq qfq<q <.fqT +-Et I
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