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OPTION - A
Paper : CI{E- IilC (r016

( Green Chemtstry )
1. Answer ang seven of thequestions:

Eq-{ r?@?iil \ffits{< EB{ firt(a) Who is known as the
chemistry ?

(tu) Hydrogen cyanideqtqtqqffis
Which of the foilowing is not a principle
of green chemistry ?
s;l< mqcDi cnB-e<qT-{-{ fiC< eg-<-s {"frc<. ?(i) Using high temperatures to speed

up reactions
frGryr< aiGc<? 1k-<<rmtwErci< ercxT?

(iil D,esign for energr efficiency
t&< qsuitq.<r<e<< \il(

(iit) Maximisation of atom economy
'f+m1 fr-sffiot (atom 

""oro*V)qr{E-$<..f

(iu) Minimising the use of solvents
EK-+< <J-Q-{ rffiFqq

V/hich of the following is often referredto as the universal solvent .rra i" .preferred green solvent ?
\oE-{ m-fdzbf$rsrsqrffiRKs1B 

cs.Kf qs
qt+ 6nB-E qK-s fu(4 <r<-q-s q{ ?

following
1x7=T

o

father of green

(c)

cqB-q <rW{-< Ap ffi $t$ 6<siRi. qil ?(i) paul T. Anastas

"fq-- E. ,qi'[DbF,

(ii) Trevor Kletz
eE< Ftq(ii, 
ffiSt-",

(iu) John Charles Warner
q{ffi<rd<

(b) Which. gas was responsible for theBhopal Gas Tragedy ?
Bhopal Gas Tragedy<A?< FtltBi (rlEnf,q&?
(t) Methyl isocyanate

frstr.b-qfuErxin}
(iil Methyl cyanidc

frqEn Dlzr"ftg
(iiil potassium cyanide

"ih&plx Dr?r-ffip
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(d)

0 Water
rfr

(tt) Methanol
frefl{q

(ut) Ethyl Acetate
ecrrb qRctt
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(iu) Benzer:.e
(Td&{

Biodiesel is an exampie of which of the
12 principles of green chemistry ?

?qT< &e-qE crtq <qw-d< t zbt fffrB< B's-<s

c$]T&K tsnrq<q r

0 Waste prevention
wt<sf{tF6-+<q

(ii) Use of renewable feedstocks
{ftfiqtxlril rfui nmfi< <K-t{

(iit) Use of catalysis
\{-st4< a({ltt

(iu) Safer solvents
f+{qq ElTs

(f) Barry Trost is associated with the
concept of
vq'E 6q-ffi {i<qt{Ea\o KfrEB<qmq&sz
(i) green chemistry

6Tgq <qw{
(iil atom economy

"f{Titf;N-<IR-sf
(iiil sustainable chemistry

<-5sn <I"lTn

(iu) pericyclic reaction

6qffift-qRB,
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(e)

Which of the following is not an atom
economic reaction ?

sqE 61a6f,1' "f{rit "yfrfrs-<ffi Rfu{'ia-,ql ?

(t) Addition reaction

mltdws Rfu{'f

(iil Eliminationreaction
q'i:Tf<61Rfu{1

(iiil Rearrangement reaction

Fffi{rrq freTi
(iu) Diels-Alderreaction

Diels-Alder Rfu
@ Risk : Hazard x

(Fillintle blank)

= {i"iq (Hazard) "
&rfr tP l< o<t)

What do you mean by turnover
frequency of catalyst ?
q-{qffi ' turnover frequency' {aIE ft {Et ?

Define IC.o while measuring toxicity of
a chemical.

<ITixR-+ qncf ..{br< fr{']B-q fimqq< 6sEE

rcro < qiEi fr$ r

I

3 (Sem-6/CBCS) CHE RE t12l3l4lG 5

(g)



2. Answer angfour of the followingquestions:
2x4=8

sq-< firoZarf 6ffif en<EGfin:
(a) Define the term atom economy.

"f<qrtffi< qigifr{T 
r

(b) What is ionic liquid ? Give one exampie.
qlTftr sfi (ionic liquid) $-cE ft 1wt r <h
EqE<q frrrr

(c) What is supercritical CO2?qffip cqTfr(qfrsgrr
(d) Define homogenous and heterogenous

catalysis.
q.:q-rfq \fi<, \tr{:{-qq \n-1ffd< q<w1fr$ 

r

(e) Explain how green c.hemistry is
synonymous with sustainable
chemistry.
6ntq <qw{ Rsqr< <-{Es{ vqRdr E iE rricfu
<jT<IT q{t 

r

Why does use of CFCs forbidden in most
of the advanced countries ?

\qkfi(t \rdiitfr ffits cFC < <r+qr< frx
vgalfiu d"$ ?

An act was set up in 1990 to reduce or
eliminate the toxicity of wastes. Name
and elaborate it.
q1<G6i< Rniv\5i fifi+<q <i R'ryo<q< Erqrri
1ee0 D-ds q{q qia aq-m +-o' ffi 1 qQ

\rfu?iffi qtx fr{t qt<" D{<lFn fi$ I
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(h) Give tutoexamples of chemical reactions
assisted by ultrasound.

' qG.iq-< qRxre qi{trs mt fDRfu-Ti<Brr<ct
fixt r

Answer ang three of the following questions :

5x3:15
sai-< rvron+r rsTryaaH< us< n'q :

(a) How can you improve the Atom Economy
of a reaction ? Calculate the oh of atom
ecgnomy of E2 elimination of HBr from
2-bromopropane using potassium
t-butoxide. 3+2:5

R&pi,qbt< "r<lttMot frar< ffi +R< "ttR r
q qEt{E{N brc&{rfr Rffiq'tis <r<qi< sR

2<\'e[?F< eFt HBrvcll"i<qR&TK % er<qtt

1Meiriqil$-<tt

H cH. tBuoK*
'H- 

__-______? :rtc{, + EuoK + KBr

,Br

(b) Green chemistry is important in
alternate reaction pathways. Explain the
statement with examples.

k$q <l:TRfi-s qq&< (sqg cqEq <nT-{
e<"91q1 | Bra,iq<q{q.qEBffii <Iqn s<i r
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What is bio-catalysts ? Give fiao relevant
advantages and tuo limitations of
biocatalysts used in the chemical
reactions. l+2+2=5

?q<-q-{qts $'rs mro z q-aixfrq Rfrrls ?E<-

w{x?$ q<qr<--{ fA err{k-$ {R{i qK" k'Fl

fiTi<agltsrm{Gir

What are the goals of green chemistry ?

Mention the obstacles in the pursuit of
the goals of green chemistry. 2+3=5

fiUq <anrfi Esrl{q fr fr? fit-q <TIr-d<

Esiq{qq-{q<"K ffiE\5 cl$1{{iqIsuCm'{ s{i r

Give the green of synthesis of the
following : (any tuto) 2.5x2=5

vqu frg-6a6q c&-qqicmq qq& frqn z (fi6ar16l

rttl
0 Citral

ffieE
(it) Methyl'methacryiate

frqtEsfrq@ffi
(iit) Catechol

m&$E

A What are the major problems caused by
chemical waste ? Explain with examples.
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(c)

(d)

(e)

<miTR-s\n'f<s-<{i< nN {E Q<T e{i{ mqxq{q
ft frt Eqr<qry{<l'1",n Ft r

(g) Write short notes on the foilowing :

2.5x2:S
\oqE frrrm<< €{<s trT6m fr?ll :
(i) Enryrnatic interesterification for the

production of healthier fats and
oils.
xrqIq-Ts Eft qK' ?uq tsq"pqffi <rc<
qdqEl <Kqs qts.{E[Rs-<6f

(it) Bio-degradation
bq<-fiEirid

@ What are the advantages of soivent-free
synthesis ? Expiain with suitabie
reactions.

El<-$-Ts qr${q< {R{rrynq ft frP E'rTs
Enq{q.l-q<lt<r'i Fil

4. Answer ang threeofthe foilowingquestions :

10x3=30

vq*< &r<q?er/ffiFrm<Bw fi{t z

(a) Make a list of the 12 principles of green
chemistry. Explain ang thredprinciples
of green chemistry with the help of
examples. 4+6=IO

6ntsq <r1-{-dr< 12 A {ryfre< .!"F EtR-$l av\o
e<ir qecrr< frcrlrcqlefrAp-frB ilqri+-dt r
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(b)

(c)

What are green solvents ? Explain with
an appropriate example. Discuss fu;o
methods for utilizing CO, as reactant.

'2+J+5=16

cqVe qrc-s $rq fr 1er r qA $"qc Bqr<qqq

<n?gt Fit Cq Rfr{-s furcq <r<q< ${t kD7

q6e \srcilFrtq$ r

What are the advantages of microwave
assisted reactions over conventional
heating methods ? Explain the following
microwave assisted reactions in organic

(e) Ibuprofen is a potent analgesic' The

conrrentionai synthesis of ibuprofen
involves six steps with only 4Ooh atorr'

economy. Suggest an aiternative method

with red'uced steps and increased atom

economy for synthesis of this drug'
Explain the role of percentage atom

economy and number of steps involved

in the suggested method' Also state the

green cfremistry principie(s) correlating
ih""" two factors while considering any

synthesis of chemical comPounds'
5+2+3= 10

qEserqa qBi tB"rTfi Fq-{qTA 1 qfr1ar+a<

q<.o"Kt'is qrcd{ct qqefis {iq 40% "rd{it
Mw< qlil 

"nq 
qrcs I .qe Qd{tti q'rcri{6r<

fl< sr{tqp qi+ qfQ-+ q<rr1firs-<lRsl{obt

R"+-q qq& fr?tt r .{E "rh&dois 'is$<l "Fl.it
Fre-gfrst \Ti<" 

"["r{ 
q(?ir< s+q <n?$ s-{l I

frmtil <iini{Fs ffiei-< qimdqK CsqE.{E$\<s

Uu* "* 6,&s dq <{w{< {5fte c+€l

Brsq s-{i t

(fl 0 Mention the names of two reagents

used' for ailyiic and benzryiic free

rad icai bromination' Write different

Products formed on bromination of

cumene with these reagents' c

solvents. 4+$+3= 1g

"r{€"KI?E ri-<n ffif "rq&es x.fu?Ks <r{qE

fnfurt-c<t+< {fiffirrc ft ft? fq-< ER-$E

{Eq;?<s< rr{r\5 {(!'E\5 s-qE fr$ Rfu$r{t<
<6to<t s

(t) Diel-Alder reaction
Diel-Alder Rk{t

(iL) Decarboxylation
WfrreF

(d.) Discuss how green chemistry works
toward sustainability. Write a short note
on usefuiness of biomimetic reagent.

5+5= 10

<"€s{-sf{ <ic-< 6nuq {i"rT6 fiq-K r-q-T s-6<

<ilqlt q-{t 1 Rk{-$< <tg{-{C<Ir[si< 6s.{\9- qbt

u$B<Fi fr=tt r
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.loEft$ qt+ mqqQfr-s TG1q-$ < firiq{
frfuTn< <tc. <K-qs kh Re{-$< qN fr?li r

.{tRfu -Tsth<rco<+4fi fu fr .d<<Fra,F<

+arc Sqet.ifis ReR q-{(rK fr?il r

(it) Justify which of the following two
routes for synthesis of propene isgreener. s
dPt{ q.((arq<'<tm sqs fr{.i "iq-& (bl<
Co{eA'qft$ cftq<lt<Blmir
Route I
qa& r

--,-,*-. b, n.., -) *-ru/ * Hro
I ',r \

Route II

"fq-G il
-._-_._or_If91-_) * nro

In 1980, US Environmental protection
Agency (EPA) and chemical industry
focused mainly on pollution remediation
while the scientists, concern was
pollution prevention in first place. Give
the explanation to this statement. How
can one design a greener chemical
synthesis ? Discuss about the
environmental protection iaws to
promote green chemistry. 3+4+3=10

TtTfr

3 (Sen-6/CBCS)CHE RE U213l4lG 13

1980 5rs Is-{lE< "lkEri {<st q'(qi (EPA)

qla aiqi{R-s Erq1sp31-6< qao: eE{"i SF\rsf<<

csqs sqg fift qqu ffim< ecN Eq'i

qk eEd"i effi{ I qEts&6i< qlqri frsit

fitsT <itlTfi-s q(-Cs{6i qt't r$Fsl{6 "iR-$-q4.i

F<tQ-{? ffiq${w{ eMr<q<(l(< {R.C{{{<q:I

qWqX< R{c{ \s1r-6'il5-{is-di I

Expiain the term depleting feed'stock'

Give examPles. Define biomass as a
renewable raw material' List the major

ad.vantages and disadvantages of plant
biomass for meeting our need of
materials and fuel. Write a short note

on the sustainable use 
"t 

*",ilr+3= 
10

SFEIS$ cs-Dl q]TqI (depletlng rceLruLL'L-f''/

TFKE fr 1wI ? hq<"i fiTi I t{s{fr-fiqzritr G+Dl

q'inft fu'rZq fi-<sfls "prtqi 
(giomass)< q(e'i

frst rqtrfi qi<,Qqq< efGIEd' {3"r<<r:rts&rwiu

"m'r'qr< 
dffi {R{i qr+ -q{F{lq{q ts-ra"l s-{i t

"|rfi< <'5sr <<q<< €{<s efr DTtrrTt {es
odi I

Gffi (depleting feedstock)

@

(g)

Contd.
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OPTION - B
Paper : CHE-RE-6O26

( Industrio.l Chemicals and. Enuironment )

1. Answer dng seuen
questions:

of the following
1x7:T

(a)

(b)

O Typhoid
qr

Dftrq
(it) Cholera

.S-CE<I

3 (Sem-6/CBCS)CHE R01l2l3l4lc t4

Rr-t E-1+.rfr fr@cqr qffit eH< EB fin e

Which of the following salts is the main
cause of permanent hardness of water ?
s-m mFch E<"i"lrfi< Effise{-rctTnKcir
(t) Magnesitrm bicarbonate

mairq$lf{rM
(ii) Magnesiumsulphate

mairqB{'N DIE-crt
(iit) Magnesium carbonate

creirq$xm 51ffi
(iu) None of the above

s'i-{< qEIs rq{
Which of the following is a water borne
disease ?

\5e< caT-6t.qh 4ifr{ "r<t Rl--$ mfa a

Diarrhea
sfL{Rsi
A11 of the above

caiidEr+tr?i

Which is not a greenhouse gas ?

so< c+fq& ,qBt '6nt-6,Tq (51'{ da3 ?

(t) Methane
fircqq

(iu)

Carbon dioxide
sr6 v"RwsRs

Carbon monoxide
nr6 nq-qrW

Water vapour
q-fia <P"l

Mention two uses
permanganate.

of potassium

erctR$n en$niaitrq6-< Ft <i<q< B-m"l G'i t

Mention one limitation of phosgene as

an industrial chemical'

Afiril}rs <tqxfr"s qn{ funq +q&a-< c?t

fiqrqstVcm{o<t t

A Define a semiconductor with example '

ts-n<qq-qqdqffi qi@l frrt I

3 {Sem-6/CBCS)cHE REtl2l3l4lG 15

(c)

(iil

(iu)

(it)

(iiil

(d)

(e)



(g) The process that converts soiid coal into
hydrocarbon fuei is called
$-6r $-{Ets qitqh-fiq ffi ,rk<6 o-{r.qffii<itr{E
(i) liquefaction

E_{-fiS<oi

(ii) carbonation
+'i{n,q{

(iiil catalytic conversion
q-$trfir {ffi

(iu) cracking
Reian

@ Define biocatalysis.
?E< q-{qfd< xwr frrt I

2. Answer the following questions: (ang four)
2x4=8

\5Ej< effr6<1<-< tsB( fr$ z (frrclrqt Dtffit)

(a) Explain how temporary hardness of
water is removed.

"r"ifi< 
qEF str-d-ot ftkz< E< $-$ Rn <Il<,Tr o-<l r

(b) What are CFCs ? How do thcy cause
ozone layer depletion ?
cFC c<K fr I eqc{ir< Rqr< q-qh v-<-< srn<i{
sr< ?

3 fSenr-6/CBCS)Ct{E RE tlZl3l4lc t6

What is incineration of waste ? Why is it
necessary ?

qi<*a< sft-qq ( incineratio n) 1fr6q R {qi t

h.K gc-qisrfrtrEl B-cs{ Gi t

Mention the differences between nuclear

fission and fusion.

FB_f,r fisien Yi<'q'ir316,i-< r^iq-< "iicrqq{q
frq\ t

(e) Explain Van Arkel method' for obtaining

uitraPure titatium metal'
qffieq bRctFrN {s q|{<q< 416q <lrqs s{
qKrcE (Van Arkel) qqfuDi<It"m $-{'l

(c)

(d)

3. Answer ang three questions :

ffi&EFrs*<twfiqit :

q1@"ffi6i1
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(a) Give one manufacturing process of
' ' bl.r.ching powd'er' Mention the uses of

bleaching powd'er' What are the hazards

of using Lieaching Powd'er ? 2+7+2:5

ffir qeq]<< {qluq"ilm< qA "KBfi{ rRGi

"iltrn<< <KqF r<l< U6flq T-{i I RG( "fiBrl<

<f<"{-d"< "rdr'{< aaiftaqqgft ftt
(b) ExPlain the terms BOD and COD'

Discuss one method to determine BOD

in a water samPle' 2+3--S

BOD qF" COD < fiJCn <i]"lIi Gi l'ilfi-< dTdl

qbis BoD < "tRrlq F{x< <rr< '!bi qh&

5x3= 15

Contd.



(c) Mention tlle sources of particulate
matter in air. Explain how particulate
matters are removed. from air by Cottrell
electrostatic precipitator. 2+3=5
<'EE sfl"forv-r qnqf< Sqwq< Em{ +-$ i se{qfr@"s q{smqs{ rqr-s ft.?-K a1.jq ,t{i
sfr<qvs "tncftaK,E"tg< +-{i qs il.n s<.t^r

What are the major regions of
atmosphere ? With a suitabl. di.g....,
show how temperature in these regions
vary with altitude. 2+3:5
ri$Bs< T<f wq1<fr fr ? <tqnsq< Eb-si 1&<
To -.1 qQ s<qnq< Esui m-c{kr< q-cd qu
\5el3.\3. lu-ff TqrR\r= <rt<Rt +<tt

What is acid rain ? Write the chemical
reactions involved in acid rain formation
from Se and IIO. 1+4=5

=-$ ftr sq \rK,no q$ qa-{& lE qsrs
i(EiUtr CQ.-< qnTifrs RrftmZ<f< E{ri
What are radionuclides ? Write a note
on its environmental considerations.

1+4=5
cwl&x reRNrec{i< fr I eq6a6u qRc<.i< eirrsq .Cufi.ll1q{fiTG{ qh dt+lfrqr r

4. Answer any three from the following
questions : 10x3=30
s-q'< frrf,rfi'I &EFrq:m Vw fi$ s

(a) (t) Give a manufacturing process of
chlorine. What are the uses of
chlorine ? What are the hazards or
problems caused by exhaustive use
qf chlorine ? 2+2+2:6
sRq< {ql tsq"il,m< {bt "rq& Vm'"I o-{tr

FRa-<<i<q<q{qfr rttrpR{<qsi'r<r$<r-<q1<<

TEs qk 
"rqt Rqq <t qnqilrTq fr ft r

(iil How is potassium dichromate
manufactured ? Write the chemicai
reactions involved. Mention some
of the uses of potassium
dichromate. 2+2=4
,Fi6$N vptr?$ fiq13 tq?ir"d <ra' q{ ?

?pt< qats q&ro Eiqltftc R&-Tir<i< fr{i r

"FttTt{ ulW< c$tlTi{ <j<qT<BG"t

$-{l'l

(b) (ii Describe briefly the froth floatation
process. Give some exarnPles of
ores which are concentrated by this
method. 4+ 1=5

5q,;a sqw rq&fi D\ts <l]lTl $-{'i eQ

(d)

(e)

a

3 [Sem-6/CBCS] CHE RE tl2l3l+lc 18
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qqfu< aitfr-<q reR< "i<'i c$tinl{ \q'isR"<K

tsqlq+tfimt'
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(iil

(iii)

Give examples of two ores of iron.
Name one method by which these
can be concentrated. 2+l=3
qltfi< 1Bt wt+R+K +rr {h{t r et
lx.rR$rni< aTfrfrq $R"< e{<.i qbi qq&<
{]TB1E{q{f I

Mention the environmental effects
of ozone in troposphere and
stratosphere. c )
E'"tfucx< qr+ cElfrm<tr wE:1-q

"itR"itff$ erslrc{Ktscs{ Fql r

What is greenhouse effect ? How is
it caused ? What are the major
gases causing it ? What are the
adverse effects of greenhouse

(d) (il

(e) (t)

3 (Sem-6iCBCS) CHE RE 1l2l3l4lG 2l

Describe biogeochemical cycle of
carbon with suitable diagram. 5

E"{Tg GEqq si-{q< ?e<-y<q'mR+ ue<

fiTC{ <rqr +-<.ir

Write the twelve principles of 'green
chemistry'
'GRBw {i"rT-{k <t-<tl qa-fre fr ft fr<\ r

What are 'mixed. fertilizers'
Mention their uses.

ffis 4E' fFrq fr {El r ?sK <r<{-< k-flI
T{tr

Discuss one method used for
separation of noble gases from their
mixture. 5

fiffir ceiq{qsfi-s< qHRq"K "KiIql$
mR-< "f<t €H qq& qrc-6Ttu-{tcT 

I

Write a short note on 'Minamata
disease'. 2

'fi;nTIBi c{iotk fiTC{ qDiEWtffi fr"n.r

What are the environmcntal and
health effects of hydrocarbon
pollutants ? 5
qR"C<l qf+ Etqf< €q-$o qiQq,+Tiq

Aqt-$IFi<< esr< ft frz

Contd.

(ii)

(iil

(iiil

(i)a

?
3

(c) (il

effect ? l+)+)+):7
6{Eq1e erw< ft r et aem c$-6{qr<

r-iqFEq{ 7 qQerq3Tffi a{r{ miqc<l.<

ft fr, c&ql? der{< ft-qq er-smc<i< fr
frr

(ii) Mention different types of water
pollutants with examples. 3

Rtr a-$K< 'r^ft 
qqa-$rrKtsqt<qqqEm3,

S<l I

3 (Sem-6ICBCS) CHE RE tl2l3l4lc 20



(ii) Write short notes on; (ang tuto)
2.5x2=5

6{cddft$ s ffulsYVt')
(a) Photochemical smog

q'i616ilq'ffiE5'r'i
(b) . Hydrologicai cycle

qq5@

(c) Techniques used for
measuring water pollution
ffi aq{q fr"(x< <fc< <Kq\e-

OPTION. C

Paper : CHE-RE-6036
( Inorganic Matcrials of Industrial Importo;nce )

1. Answer the following questions : (ang seaen)
1 x7:7

sE< awq<Ee<frq "" (fuqfvfi)
(a) What is borosilicate glass ?

<<RFir+t slu rlTd fr?
(b) What are ferrous alloY ?

F{iq,{E-{ rrn frt
(c) . What is lithoPone ?

frq{a ftr
(d.) What is the difference between fuel and

propellant ?

tfi qi+ ercqm-t< {Ms "ticF<FJ 
ft r

(e) Give the chemical name for explosive
RDX.

fimr<-s RDx < <iqrxfr+ qN fr$ r

A Which metal is used in Ziegler-Natta
catalYst ?

ftai-q6q6 q-{$B<E <Kqs {l!"< {N fi<t t

(g) What is the difference between primary
and secondary battery ?

atrc{fr \si<" @osR m?lfi< $Er< "[aF$I fr?il r

cfi"ioll-n{
(g) 0 Explain the ion exchange technique

for purification of water. 5

"ffi {R$<q< <t6( <r{q\r qw{ RFrr
"rwGiH<ltqjl s-<i I

(tt) Discuss the contact process for
manufacturing of sulphuric acid
with necessary flow diagram. 5

E6R-UR$ ..q$f-{ efqT tsqenqi< fT""Ff
qqfuABqTs Eq< )i"'qlxs qrca-E-{tGl' 

I
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@ Give an example of heterogeneous
catalyst.

srrqE q$ts.qbi< tsqtE<q fi{l r

What is meant by anodizing ?
qileE&i {rcl fr ?

Give an example of superconducting
oxide.

E4i-{$-.r..tB. qsttp qtm UqlE{t fr$ I

Answer ang four of the following questions :

2x4=8
sq\o fi{t et{q{< tsw fr"ii z (fu 6lffit)
(a) Name two fertiiizers containing nitrogen

and phosphorus.
a'recwq qK, aqmR slrct TR{ rK-{ dN fr=lt I

(b) What is the role of grpsum during setting
of cement ?
ffi cu'E(< qr$o &{D'rT{ gfr-+t fr t

(c) .How are glasses of different colors
prcpared ?

R&H <s< ilq mriq.C< strE €<.i{I.?
(d) What is meant by vitreous silica ? Give

its characteristics.
e-OERCrsi rira fr rsir Q+i< ?<FiBq{q&"I I

(e) What is Portland cement ? How is it
manufactured ?

qftes ffi rrra fr{gTi? hrr+ c-+za'''r-e< erso

Tdi q{ ?
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a)

A Tin can protect silver but not iron.
Explain.
fira, kvr<$ 55ci $R< "mq, fr-g q.kd$ c"Krc< I

<nqII odi t

(g) What is phase transfer catalyst ? Give
example.
mq-Elsrrc q-1<ts ft I tsqR<q fi$ ,

(h) What is photosensitive glass ?

c?fiq< qi(<q-"{'fiE stqftt

Answer ang three of the following Oue3tt^on1,
5x3:15

(a) What is meant by stainless steel ? What
are different types of stainless steel ?
Discuss the proPerties and uses of
stainiess steel. l+2+2=5
fiqnq{i rlra fr 1wi z fiqffi<ilq ReR eot<q1<

ft ft? fraiXfi"|r< <X'W+ <KRI<qTq q]TqlD-d"i

$-dil

(b) How is white lead paint manufactured
by Carter process ? Give its properties
and uses. 3+2=5

sift< qh&< <'ar) Fj-g <( fr:r16<' ergs <t{l qn ?

?rm <t'qr+ <Kq<q{qfr<ir' r

(c) Discuss the application of zeolites as
catalyst.
q-$fs Rutza frwer$< <]<ql<q{qqrqlsr"i cl I
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(d)

(e)

Discuss about the preparation and
explosive properties of lead azid.e.
cEs qqtts< ag\9$-{6r q.l<,Rm.i<-s <nqlRR
frTC{ \slcqlD-qi c<r i

What are the synthesis methods of
carbon nanotubes ? Discuss the
properties and applications of carbon

sqsfiK'tw'd{EsqTsw
Gi3

O Ziegler-NattacatalYst
&6a646'q{ST

(it) Wilkinson'scatalYst
RERqqil<q-146s

(b) Discuss the working principle of the

following: 5+5:10

s-qo fr-afqq'< sl{e"iffi qlcqis4.t +-{i

(t) Lead-acid battery

fis*{QctB dift
(it Lithium-ion battery

fr'Frxm-qtT{ dlfr
(c) (L) What is the carburizing process ?

2

otftqk.dfustffirEfr1etz
(it) What is the nitriding proceSs ? 2

ffifr"afultfrz
(iil What is the difference between

nitriding and carburizing ? 3

qffi,&r 
=1-a 

ott'qE&K qtq-< qqfu frl
' (iu) .What are the advantages of

nitriding ? 3

qEG&KF-qqTqftftt
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nanotubes. 2+3=5
s1i{ crdffi<< {i1;pqq "ffiw{qfr fr? $r{{
c-,.-{ ffi-<-{ <i qf+ <I<{<rTq qtT-o.D{.I c{i I

A Discuss the general principles and
properties of catalyst.
q-S?$<fi& *qK, ?<fit <.fit <t r

(g) Discuss the working principle of a fuel
ccll.

tm mt €A<$Nfl& <f+lo<r I

(h) Discuss thc manufacturing process of
cement.
&Frt< eEE sqlfi<6ic+r

4. Answer ang threeof thc following questions:
1Ox3=30

sE< eaiq\R<Us<frx,i z (fueqtfrffiD
(a) Discuss about the catalytic steps

involved in the following catalysts :

5+5= 10

3 (Sem-6/CBCS)CHE RE ll2t3l4lG 26



(d) Give composition
properties of the
glasses :

and discuss the
following types of Discuss about the comPosition and

preparation method of the foilowing
paints : 5+5= 10

EEs vrg?r<'{| <(ru'{< r({F q'K' aEs A"ii-fi

<6tq< s

(t) Plastic Paint

drE+<(

(it) Heat-retardant Paint

st"trslfr <i

Write short notes on the

D{ 6In'fr{i a

0 Solar cell

ffia 66ia

(it) PoiYmer cell

"rBrK mld
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(g)

E.I-s fi{] fltqrTq< {<nS w< <fq]tqru-{] ${f s
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(h)(e)

(fl

(i) Soda-lime glass
{s'r'-qttq siq

(ii) Photosensitiveglass
+bcu,qRFs ae

(iii) Armoured giass
E[r<Tr{s eTq

(iu) Lead. glass
ffiu frIq

What are different types of cement ?Discuss about the manufacturing
process of cement. What is the role oiwater during setting of cement ?

2+6+2=19
Gr[t< Rtr ersr<m< fr fr? F6rrS tsq,rmq
qqe< Rrcr qrqu-d.f s<t I m qfrw w-!E
"fffiR gfr-o frr
What are different types of fe:rtllizers ?Discuss the manufactlring process and
uses of urea and superphJsphate.

2+4+4=IO
rTrR-< RB{ e$r<qT5 Rrcr fr<t r ?tsRrl wt+
pqxreqc+t<$qepiq{ q-a-& ql+ <K.q< \rtrEIEit
F{i t

following :

5+5= 10



OPTION - D
paper : CHE-RE-6O46

( Research Method.ologg for Chemistry )
1. Answer the following questions : (ang ten)

1x1O:10
\r=qg finT etfiT< tsE< frsf s @rfitrqt rqitt)

(a) What are E-journals ?
E-journats {-6{ fr 3gt ?

(b) What is h-index ?
h-index qkT frt

(c) Write the full form of DOI.
DOr < q-t{diN fr.n r

(d) What is scopus in research ?
rif<KcitE scopus ff(4 fr{qTr

(e) What are blogs ?
Blogs $roft1wt?

A What is the meaning of chemometrics ?
Chemometrics TtC{, fr frcII r

(g) Definebibliography.
Bibliography a;64 ft fqrtfr+t r

@ What is science direct ?
Science direct $m fr W:t I

0 Name hao flamrnable chemicals.
Zfitrq{fiE {mfxR-s 

"inrcF{ 
qtr fr?ff r
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Name tuo personal protective equipments

in chemistry laboratory.
q&as ae<sr5s {<qtr fh<dx frqtt fr
EnwqReraen<s <Kqr< q{ I

What is ChemsPider ?

ChemSpider 1ftmftSStt
What is chemical abstract ?

Chemical abstract {A6o ft {wt t

Write the fuli form of TOC in a scientific
publication.
t<Erfis aeinTls Toc u a{nmfrqit

(n) What is galleY Proof ?

Galley proof 1fr-6o fr s$t ?.

(o) What is monograPhs ?

MonograPhs fio frnwl ?

2. Answer the questions : (ang Jfue) 2x5=10

\5q-{ ${qrK Uq fiTi z (ffi *ufU

(a) What information can we get from Google

Scholer ?

Google Scholer { "f{t\Ttfr ftwf q'ffi< 'll6{i ?

(b) How can we recycle and reuse orgd'nic

solvents ?

' ?qRs E<q{q mrfrs "tr<F6{ \rt<' t{s<K{<
+fra ePl5q'7

a)

(k)

a)

(m)
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(l ,) Wlrrrt cltl you mean by plagiarism ? How

rlo yotr avoid it ?

frrt r

(fl How can we safely
<TmR-s 

"mt'ef mrft=s

"ffR ?

(g) What are the Llses of ChemDraw ?
ChemDraw { q-aq1-E fr<it r

(h) What are the things to keep in first_aid
box in chemistry lab ?
<qtXR-+ FwmafFE first-aid box u fr ft <ffr{. r

Answer ang
following :

store chemica_ls ?

four questions from the
5x4:2O

I'tr r 1ii; r rism nB1q fr Tq,i ? ffs mr*s {Rq<
qrR< m?

(e) Writc the proced'ures of laboratory
<lisposal of. inazardous chemicals'
,sliure.F-s <rTi{R-s E-<l fi'{& 6$ctrs +fi< "ffR r

Discuss'various referencing styles with
cxamples.

Referencing fr11-< c{caat c{.rati "m&q13
tsnr<"1.r-q<"i{l'Fdl r

Write the prbcedures for working with
gas at pressure above or below
atmospheric.

<t1rsfiT u'i"r< €q-<E <t -\lEtr cioi ctiq"qbi

ffifs<r<-{< sR "ffR 
etq&q{qfr{ii

What is laboratory ventilation ? Explain
its importance in chemisty laboratory'

Laboratory ventilation 1fr6fr<9l ? <{H{

R-s'raair<o Qm< e<"q{ R{m <q'Rfrefi t

What is PolYnomial regression in
machine iearning ? ExPlain with
examples

Polynomial regression 1frCE fr lwtt

kt)

(e)

3.

a

(g)
sE< al{{-s E-E< frr.i z (freemt Dtffi.t)
(a) What do you mean by correlation and

regression ? Write three differences of'correlation 
and. regression.

Correlation gl{, regression lBfn ft 1w..tl
fcaFic< &z?Fr"riqfq frq r
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(c) What is the use of SciFinder in scientific
research ?
?<wlfr-s ri6<{q]E SciFinder < {<ql< frn qt I

(d) What is impact factor ? How is it calcuiated ?
Impact factor 1fr54 fr pt ? Rlrc c+zt+ qqaf
ok< "mRr

(e) What is search engine ? Give tuto
examples of it.
Search engine tBLofrXe? rfu1q fAB?iq<.t

6fr-u-v-tz< qiaqq ffi



4.

(h) Explain different ways to reduce the
temperature to _Zg"C in a chemistry
laboratory.
<qlXq'Rw'nan<o m6qf$EIrel -Z8"Ch gF
$R< "ffR <q'at mlr

Answer ang four of the following :

1Ox4=4O
Eq\5 finT emq{< EE< frst z (fr@fdf Ffffit)
(a) Outline different steps of writing a scientific

paper with examples. How can a scientific

'l .I' Ir:, ;1;1l, [.;'1:jJI
. I , r , r r, rl lr. rlrcr .l ), i€ti

Ir,rIr r ' ,i.l 1''r-lt.'l:;lt'lts

, rl, 1,, r,ltrlr lttr,,, lt ( ;r;r' O['i.i
t'nlr,tl1r.lt( \,. wlrlrt lrr-r' thc

lilrr,rl r rrililttiltt l,tlrot;tl()l \/ itr.r'irlt'tttS ?

:r I .r 1C)

,,, '1.,, . {. I i.. 111', r,.it . ..i1 . . a'(.,:t I.l.it.<r<qt
', l'' l] ' .ril',t l: 'ti,l .l)tlr..i',j /.,1:r 6i ltii<9
,r I i,,r,.. ], r,,, ir.,1 ,, ., li: :,'.,.",i;(./t,l

Wrilr: shrlrl n<ltcs on : (ang tuto)
5+5:10

\r.ri\e fk?lllq{< DTrAsi B*[ : (M ft|
(i) Arrirl.ysis oI variancc (ANOVA)

(ii) Sr.;rrr:lt t'rrgincs

(iii) l,) ll rol<s

l,)xlrl;rirr llrc Iirllowing tcrms : (ang four)
lYzx4:lO

paper be published ? 8+2=19 (,')

U)

tir<{fl qq 1M-s) eq{ frq< q-srq.t steps
fr+t Gnrq<"iri-O | qfi f{-€ifrs ,i-a+q"ff ,rq
c$r-d?s qTFi$R< ffiz

(b) What do you mean by primary,
secondary and tertiary infomatiJn
sources in research methodologr ? Give- examples of each. Where ana frow does
one find primary sources ? 6+1+3=10
sRcrfr, Rr$rsfi qt<,bffi uqr Eqq $icE
fr 3gr? erN-r$-c< qbrts Eqr<q ftn r en*A
$qqqqq$b qt+ mc6fr-$ q.(eiq$R-< 

"nR I(c) Write various steps of writing a project
report. What is the difference between a
reseafch article and a review paper ?
Write various steps of a revie* p"p"..

5+l+3= 16
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(iu) Formula index

(u) Hot articles

(g) Write short notes on the following :

s-qo frntqXS DTCAo fr<t :

0 E-consortium
(ii) Scirus

@ What are different types of research
methodolory ? Explain anA one in dctail.

fr fr {{oi{ research methodology qlcqp

NTOtdtqaK <"t4 Fil I

(t) What are the purposes of rc.search ?
Compare between deductive And
inductive research.

tir<Toif< E(r4-ilfl3fr fr? Deductivc stl<r

inductive ti(<n'q.K *qfqqEfr{ r

A) Describe the searching methods ancl thc .

process of iocating a journal articlc.
ri(({cil ?tq ,.q?i4 ($ctrs qd{-fi'F 6ftq aft !$<,

w{-EIq cortrs fr.fr sR< "nR <6t re<t r
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