
7.
cont .• 23

(10 ).~.
Introducti-cn. p1i;1stics. "lilst,-,mcrics. fi);rCs. cumpounding
l~ruccosi-l1g t<;<chniqucz- colendering. Dicc.,stinG. ii-1m
caetin0. comprez~ina, mCulGina. inj~ction n~ulding. Dclrn'l
mouldil,g, thcrmcf0rmir'0 .• fu<:'min']. :n..i-nforc<;;l'ront, fi-brc
spi.nning.

R<;;f ; I, F<l<:;oc."47_454, 1,56-460. <"65 to <175,

l 1. P"l,"!U<;;rsoi"nc,- by G,,'''<crilwr.
2. Text bO'.'Kof 1-'0lymm:-sci.unce 1~yBillmeyer

(3J:d Ed.n)

(2)

...................................................................

(1) One st,.']'" $ynth~si s ".f lJOlyrr.ol":
(,,) Fhcn"l-Forrr<l)':'[ohydc RcsiD.
(b) Urc"-F(Jrl<,,,ld,,;l1ycc: j.l~h0Si-VC.

(,,) Pre)",T"tic-n cf 6-10 Nylon or F(,lymic'1cbe' intcrf"cil:ll
P;;;l"'fficrisClticn t ochni0'c.

(b) Dctcrminr:ti,::m cf h"'i'1tof p:J1ymori&1'tiJn:.'f Clcryl<:.midc

by adiab1ltic sc1ution po1ymcrisi\ti.,.,n.

(3) Pr"p"rCltion ef f",lyvinyl <:llcohel frm,l ,JC',lyvi-nyl nce-tel:."

(4) Prcpnrntion of 1:1h"molx,lymer. l'li"lstic sulph"r.
OR

Frcpnrnticn 0f hctcn'pulyme:r. D"rcn nitri.tc.
OR

PrCIX\ri\ticl1 of cyclic p:::>lyme1"e,f Dimethyl $i10;«:<n3.

(5) Dctcrmifl<"ltiol1,-,f P0l"C'"nt =nv-:rsion of monomer t{) l'0lym::r
o:f ;,crylamiclo im prc$cnc:; <c'f;{cdc;.: initiator.

(6) Purific2.ticn And Idontific,",lcicn of ;c.polymer .:iiuc<:tcnc
<11001101by <lot<:orr'lin,tion ,'f :,hY5io,,1 cunstzIDts like D.P••
Refre,c.ti-vo InUcx <lnc1sp.<:;rt,-vliy.

(7) Dctermirk,tion ",f ffiQl.,culi\r \'cisht of hi,]h IJclymcr ;;y
Viscacity mOll::mrcro-.:::nt()£ 1'lnYronG ;.,£ the.£elluidnc;: ;-

{il Cellulose: ac~t~t", in 1lcctonc.
(ii) Crapo rllbb<,r in 1x;nz<..'=.

(iii) PolyvinYl 1llc(,ho1 in \'."nter.
(iv) PQlystyrene'':ln bcnzulD ex Xylene.

(v) I>olymethyl methncryl~i:.c (Porspcx) in ohloruf::.rm.

by ehcmicn1 rocthul 1

(il Carboxyl Tcrmirk,tcd lol,';)ut"dinc (CTP-,l)
(ii) Hydroxy Tcrmin..-\t,,<1Pclybutnoinc (HT;:D)

Cant •• 24
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c~nt •• 24
(iii) C~rboxyl gr~up in p61yster.
(iv) hminu ~rcu~ in poly<:midc.

(9) Sapcnific,~tion ,.f ~' I'olymor (Polyvinyl ",ootc.te)

..
• •,~

(10) Kinetic study vf c'

using dilntoffiercr.

Hiifi:"J:n:::ES :----------

uf (~2c2tonc nlcohol

•

1. Introductory pclyrner chcmistr~' by G.S.Mishrn Hiley ,8astorn
Limited (1993)

2. Principles of P,"lY!T!£rs~'sh.ms by Ferdini1nd R"drig\l"Z
T..•.ta MCGr,c,"Hi] 1 Compnn)(~Limitod (1994)'.

3. To):t lXJokof polymer 5ci",n<x iJYFred ',i. Billmeyer John
Hil",;, 20m sons (Second i;;(htion. 1971) .

•4. Polymer scieOCL by V.R. Go~"rikcr.
Wiley ~nst~~n Limit~G (1986)

5. Practicnl In(Jrt;f:nie Chemistry by Dr.G.Mnrr ilOO
Or. B;\\'. Roebott.

V"n Nostri'.nd j{cnholc CJmpany~Loncbn (1972)

6. Synthetic Inorganic Ch::mi:,;t.ryby \',illi"m L.Jolly
Frontice .~.Hall ~,f IndiCl (Pvt.) LimitGd.

7. Pri1cticnl rhy~ic~l cr.umistry by Findley, ReviSed Gnd
~dito0 by Kitehncr.

LcngmnnGrG~n~nd CompGnyLimitcd (8th Editi~n. 1967)

!:1£~!:~_:ltioightilgc f"r Tllecry ,mel1>ractic,'C.lpi'.rt:,; '1i].l be equal.

Theory part is tG ~ completed by enga0inS 2 ~riQds
p""r ""ek. Practicnl '~"rt is to bo eomplGted bi'
Gng<l<]ing;1111fof toc -:;:-:perilllGntsin firs., t,--rm,,-nc'
rern"-ining in second t"rm. Durc:tion of c.-lehc:-:perirnent
'lil1 bc: 4 periods. F'-r onlculntin<] ".'<.ll'kloildof
pr"ctice.ls 2 pcroids per l-,'Qckp:Jr bi'.tch "ill be
ccnsid..:r'--'d.

Theory cXilmini'ltion,.,i11 he"of 2 hours durilticn
nOOpril.ctic"ls cf 4 h<.:ur1Jduri'.tion.

-'..................................................................

I. (4)
AminoI,cids , St.r;uctur,l t(Ht,Jros nnd their cL"'''''ificCJ.tion.
us~ :.ofhcid-Bas'-'propertics ,f a.a.in Hit.. scpcrt.til,n cf c'l",.
by using "iil_~. clccro-h';r", ..~is; I ",n _ cxchnng,;:,chrCffictv::,
grnphy <,00"mine ,.oie: ".ndlyz",r-l''-1'it<lcS-1JC;.'tic'Lbond
formi1tion =(1. Chilraegcrist.ic chemie.,1 r""'otions.
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II. (l2 )

CIC',ssifiC<lti':,n of proteins <!cccrding to it s dmpc <::.ndits

bio10g1c<:'.1func'tien, simple- prct.;;ins, conjug<lt"d .i?rotcins

s",p<J.r<lti,:'nof i,rot",ins by ,suing roc:thids like Di1l1ysis.
gel filtcrClt,ion chromiltogr"-ph~/, clcctrophorccis. 1 on-
cxchClngc chr'-m"togrc;~;hy. methods t:() determine the <1.<:'.
sequence 2>f '-' :' ..olypcntidccbil:in. structure '<:of the Insulin
molecule difinitions .of (Primary, Sccondllry; Tortiatinry
enc' Qu",-t~rl1<,rystruclure of protein).

Fibrous protein :- Ccnfigur<!ticn. conforn~tion,
alpl10l)l:criltin imd its i'.ll'hi'lholie,,1 stIUcturc, :x;t,,-
kcro.tir,s ;;m<.1its Ix't<, ccnfOrmtlti0n.

"Globular Protoin ,- Myoglocln X-ray Gnalysis ~nd its
tcrti",ry structure, Il,min; [)cqucncc which d",t. the tOI"tiary
structure_Forccs stab~lizi~ the t~rtiGry structure.
Ou..,tcrn"ry 5truc.:urc f ho'"oglcbin; collagen.

Rot. 2- pQgC$95-104. 108-115, 121-141. 147-156,
169_173, 177-'184.

III. ~nz'Jlil.Ss..!..

Goner;;).lproperties- of cnzymos ,.ne, th"ir cli1ssific"tion
nov do G~zymcs Lcc~lor~~c r~~cti0n5. Effcc~ of suLstI"~tc
GonccntrC\tion en enzyme c"t~lyzcd I"ci',ctions •• M1chnoll6"
Menton Equation. SU~I"osedesity gri1dicnt centrifucation,

and pI"cp~~rivc US~5,Q£ cnzumcs-GluC0sc electrode end, ,
Enzyme linked. ImmWJosoyt.cnt['SS2lYor ,;;lisa : Immo:Jilized

enzymes. ,Effect of t,;m:':Jor~turc and PH.Enzyme Inhibitors-
Irrevorsible, Revcrlhb1", InhilJitors_ Cc,mpeti1tiv;;, .

Inhi::Jition;NQn ccmpoteti v.:! Inhibi tian-unc<)mpGtiti Ve
Inhibition.

RcL.. 2-207 -215 ••,2l8.-~22(\-225.

Rat. 3-115~123; 128-130, 138-144, 147-156.

(D)

,

ClassificGtion-ctereoi50~Grism __uF~ic~l isomerism_

optical nCitvity. Cynoh)'drin synthesis-struoture 0£
g1ucos~. Struoture of -mcnOS<1ccharid",t'. Howorths-projocti:,n
rormu1;'J."-nc~ Boat .,nd cll<:ir forr:ls of pyrannso ring,
Propcrtios of Monosachcriu~c-Mut~_rot~tion, EncJization

oxidi1tion reduction.-. Gl~cosiLc formntiGn. 'Easter
£orL--,tiQn_~ldol c()ndcns<1tion, Structure vi Dissacchnridc$
like Maltose; Cell.ob.:i::>se.IjOmaltoso La••tqsc, P~lvsuccharic:!cs,13tor''.00 Po1ysacch;]riClCs '>IT\YOSC. <".myL'pectl.O,n<'-TId"tnCOl.r
structures .•

Glycogen. structual PGlysncch<1ridcs I Celluloso "nd
its 5tructure_.Poly~accharidos prcscntin tho cell wall;
Glycoprotcins ,

R5L 2 Pngol'l 277-209.
Ref .• 3 , Pcgcs 25.,.54.
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Fatty neids, structur.:. of com,cn fClttl' "cids,
l'l'Qmcncli\turcQ£ F;;ltty <J.<.:i':is,Tri<lcyl glycerols, ''''ClXCS

Phophc:lil'id<:s, sphingolipids, GlyeOliFids, terp<;noi('ls

'--,rrlo;tcrols, Lipoprut'-'ins, Functions of lipid~, An"ly.':is
of Lipids b, Gn",liquid chl."()mct(J0r"'~}hy.

~olar lipids, Ma;j"r comi,oncnts of th,:, 0'-'11 mcmbr<lnc.
Fluid mus.--:iol1i<.x'h..l uf tL, cell mcm1;,r",nc.

Ref. 3 ; ~~~'-'S265-280.
VI.

(10 )

Clnl;:sific"tiun ,£ Vitc.misn, \-,tlLccrsoilublcGIrl f"'tx solu~-,l,",.
strul turc, (.ecur<1OCcnncl i0chemic'-'ll functi, ns :J:f the

£ollo,"ing, Thiamine, Rib1oflavin. Niec.tinJ.mid", Nicotinic
acid, Vit,~min:8-6, group, Lipo1ic acid, Biotin. Folic
acid, :Vitamin 3-12, I'ilnthothGnic ilcid, ;""col"uie ".lcid

(Vit~'min C) Vit:'min ;" Vit"rnin D. Vitumin IT :melVit:,lmin K
(Delete. mcchLlnisI:ls.)

nef. 2 , Pages 249-264.
Roof. 3 : P"-'JU[; 165_208.

e~~E~~El=_~E9_2EE1~S=S~~~_:
(1) Electrophoresis.

(2) t On Exeh['.ngcChr-Om;;lb'Craphy.
(3) Gel filtration.

(4) U1tr.l ccntrifugCltion.

(5) Diu1ysis "nc: tRrr",£il tr"tio<l.

,

(, )

ROfc:r1'''9,,5 of Aminci:lcid, IJrot<.:.ilns,Gn:lEn,;ymel;topics
from this sy11L1~us.

II.<of.2; PLlgCI;108-110. 127 to 129.

lh',f.3; Relevnnt p"gcs •

............

~!d~fL!'!.:._.J;}.:
( Second T~rm )-----_ ...•_...__ .... "".

(8 )

Dcfiniticn :.1 metf.)-',1ism, I:rc,--"n"rSy,. Det<.'rmin'ltion of
-' G, En':lrgy rict: coml,oundelike; "yr"ph;'SIJhutc ccm,_,ounds;
J'lcyli'hospil.,t.:;s. 1::nolic ho~fphate..", Thiol Estoro; ,~,nd
GUilnidiUJll!,h(Jsph"t"".

Ref. 3 : P:::g'2S 323-336,

.~ rl<1
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~lcoholic Fcrmantnticn. V~riou5 enzymatic Reactions
involved during tp~s proccss. l~oduction of ATP uod
cificicncy of <;;1::'oc1ys15.

Ref. 2 : P<lgOE 397-414,
Ref. 3.: PugC$ 3':3_350.

Rof. 2 I P2g0$ 456-459.
He£. 3 : page,'; 384-391.

(IV) ~~!E~::_~s:!~U;l::::?:'L;

CopyrUV<l.te

fCiltures

435_449,
394-(,O_~•Ref. 3 :

or Krob cyclu or TCi. cyclo.
Energetics of Glucose oxid~tion. oxidation of
J~otyl coA. The citric <leid cycle, Important
of the TCAcycle,.

Ref. 2 : Pages

c. (V) ~!$:;!:f:2!!_!E::;:!!~12~!EL£:.I.:!,:,!_g~:i9~!:.:fo~!!);~!::g~h£!:y!s!;!o~...!. (3'

Oxid<:lti0n of Reduced coenzyme,-" components involved in
Electron tri1.l1sport. -The Rcspirntory ch"in. o)(yd<'tivc

phosphoryl<'ltion. Mcch".nism of oxid"tive phosphoryl"ticn
aID its encrgcticc.

Ref. 2: Pag~s ~87-493.
Rof. 3: ~~ges 447-464.

")
Source of N.it:r:or;;".Il. },sE:.im.ilnt.ton "f Ammoni". Tri:lns<J.m..inLlticn,
D8umintition, DccnrvuxylLltion. Mct~Lolic f<J.tcof tho
<lrninoilcids.

Ref. 2 P"gos 532-534.
Rof. 3 : Pagcs 523-528, 534-538.

(VII)~~~~~_~S!~_~£~~L~1~~~_:
Fi:ltty i:lcid mct0~.uJisrn. bet<J. cxidtiti0n <lnd its.uncrgo~ics.

Rcf.:Pnges '18-~23.
(VIII ) Hormones :---------

"}

,
Chm:-;)coteristios of Hormones. Si:ructurc.- Chemistry <'end

biological :Eunc'eions "f the fullouinS; hormonos,
1,dron"line. Nor_J.<lrcn"-lin<.'. Insulin. Thyroid hormones
"nd Sex hormones.
Raf.2 : Pnges 723_729, 735-738, 742-744

IX)~~~~~~ithineeyalc:
Raf.2: PaS~O 5~9-S55
Ref.3: Pu90$ 540-544

(X)~~S!~!S_~S!g~_!
COl>lpononts;,nd or::;"niz"ti"~n of Nucleic ncic1s, Nuelco~idc.
NUclcotid0:>, structure o:EDNl\.nnd RW., Nucleic '1c1.o.

'8Cont ••
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double. Helices. Restriction endonucl€~ses ~nd their
hr ' .uses. claSSCD of Nucleic ~cids. Nuclcoprotcins_ C omat~n,

Ribso~ and T~b~cco mosaic Virus.
Ref. 3 : 214-222. 231_240. 245-247. 253-260.

.. .
~

(XI) ArranGcmcnt of Gene on Chromosomes :-----~----------------------------- (, )

Pathways to transfer ge~tic irfor~,tion. Replication.
HO~lrCplici'ltin in DN" is scmie onscrv"tiv". Mcsselson,
Stahl experiment te dGmenstr<:ltothat replic<:ltion in DNA
is semi conservative.
Transciption _
'l'r"nslC'ltion_

Genetic Code 1
Hef. 2:P<:1C'os- 800-8n3. 807_~08. 837-839,843_850,

852-856, 873-$74, 896-89?
Ref. 3: P<:1g~s582-598, 600_601, 617-632.

'1'4 :

Ref. 3 : Pi'lgos258-260,
Rof. 4 : Pagus 411-412.

•

(1)

1. Biochemistry By A.L,Lchingcr. 2nd Edn 1975.
2. Principle of Bioctumistry by h.L.Lohinger.CBS PUblishers

and Distributors. N",,"Delhi. 198'> Edn.
3. Outlines of Biochemistry. 5th Edn. By E.C.Conn.

P.R. Stumpf , G.3rucnina, R.H.DoL J::>hn\Jilay unC. Sons
NCMYork.

4, G~n~s by Wat~n. 3 rd Eon.

For 211 rrct".bolic~,C'lthl:,1YS,.-;ivcthe foll'1win;::.
1. Flo"lo;h""tc1.i<lc:;ram.
2. Expla.in ci'.chre<:lctioJ]givino:;struct;.uresof r<.JactLints

i1rrlproducts.
3. Mention the ty;.,cof rcqctiun.
4. M~ntion the enzymes with its cofactors.
5. Ener0Y chenge At eueh stup.
6. Over <Ill 0i11<:lncGsha•••t ',)fcycle.

" '" .
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(, )

1. ~_C2..i..l.•,::.r2S'-Soil teEt1..J:U2,History and scope of soil science.
Soil components, soil organic matter. min0r~1 IT~ttcr ~ndsoil water. Chemical properties of sOils-soils rc~ction
or soil pH, soil solution nne electrical conductivity of
soil, Acid nnd alkaline soils, Conc~pt of soil testing.
llI8thco of sui 1 s<lmpling, Ijrcp'Oratic.'n of soil tlffi2:pl,;,s.

I~port"nce of soil testing. Soil fortility Loa factors
af£cctirrJ it. ~v"luation of soil fertility. Inturprct,tion
of results of soil tests for fertiliser recommondations.

(10)

e
2• kriCJati2[l_2:~':'L.: (3)

Sources and collection of representative snmple of irri~
gation w<:\tcr•. quality of 1rr ig<:1tion water. char<lcteristicll

of irrigation w~tor that determine quality. Intcrpr~t~tion
of rcsultc:oof irrigation ,",,,tertesting and reComnl(Hldation
on USe of irri~ation ,",ater. Evaluation of irrigation water
salinity. sodiC'ity. J.lanagcment of different qUnlity w"-ter.
~r_s..s_~J..£.r tiIizcr s__:
ManurGs_ Rolc of orgAniC' mClnures in soil fertility
~~ yar~_Manure_ Factors affecting the cvmpOsition of
FYM. Method of haluling FYM, losses during handling
11ncI~toragQ of FYI<!.

Se~h~ge and Sludgc_ Components of sewage, Sludge. sewage
water. Types of Sludges_ settled. digested. activated.
digested ~ctivatod Sludges, carbon/nitrogen ratio.
Sewage irrigation+ uses Agro industrial wastes. construction
\'ioJ:"kingand 'Iso of biosas plante.

Grecn Manuring_ types of green Manuring. selections of
groen M<lnuring, advantages and disadvantages of green
Manuring. Role of gruen Manuring in soil fC'rtil~ty.

FertilizC'rs_ Importance of fcrtilizerB. NPK fertilisers
their classifiC'ution Qnd composition.
comFlcx "'-nd!nix fC'rtilizC'r". physico-C'hcmic,~l properties
of NPK fGr~cilizcrs. HOi",ctions,of NPK fertilizC'rs in
calci1r<.:>ousi1nd i1C'id()(;)i1s.Mode of nI' lic<ll:ioo",o£
fertilizcrs. Sccondnry plant nutrients, MicronutJ:"ionts.
Nitrifici1tion una denitrification.
PesticidC's :____ •• 0 _

ClassifiC'ations. Namoncl"-turc. A;VliC'Qtions.
(7)

Insceticides_ definntion. cli;lsuificaticn bi1.ccelon chC'mical
nat:urc. EIC'mcnt~l ccmposition end mode of i1C'tionof
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synthQt~c and pl~nt orginatqd compo~nds. EHC,DDT,
Cnrbaryl, Parathion, M~lathion.

Fungicidcs : D0finati0!l. cln~~ific~tion,chcmic2l

properties, Modeof action of sulphur, copper ~nd
merucuric Fungicides, e.g. lime sulphur, ThiraIT•• Dordeaux
mi~(turc, M:!rcuric chloride.

IkrbJ..c~das- IRfinaLion, c:lassifictltion. Chcmic«lproper tics ,
modo~f action of selective and non-selective hcrricidcs.
c.g. 2~4 D, 2-4-5-T etc.
Formulation of Chemicals - Comp~tibility of s?rnys,
hazards, and sa£ty mcasur~s, S~fc limit of pcsticid~s
in £000 ;:nd vager-ables.

Refcrenca Deoks :-----------_ .._- ...
1. HandBook of Manures ans Fertilisers.

I':C.A.R. !'uulici:'tions.

2, ~,nur"s ilnd Fertilizers by Ym1alk=.

3. lInnlytic,-ll JISricultural Chemistry.

[y S.L. Chopra and u.S. Kanwnr, K~lynni Publishers
(Ludhiyana, N. Delhi.)

4. Chemi.'itryof tnsecticides '.00 Fungicides. By U.S. Srce
Ramulu.

Oxford end IDHPublishing house (2 nd Edition.)

~2E~~~~~~E~1_~b~~~~~EX_~E~~~!~~t~~(hny10 expcrin~nts
to be 1,,,r£omccl)

A) Analysis of soil i-----_ ..----_ ..----.
1. Pct~rminotion of.pH,.Elcctric~l conductivity ~nd total

carbonntc in scil semple hy rupid titr2tion method.

2. Dctorminiltion of.org.Uic cQroon by l'I,.lkcy r-:nclBlilCk
method.

4. Detcmination of:-1O"'211~;.J:"nitro0en from &:>11:'Y nlkLllinc
pcrm~r.gnatcmethod-

5. Dctermin"L.'ons of cnlcium. flnd mn']nessiumfrom irrigntion"
w<ltcr;~ BOTAmet[l9d.

6. Detomiootion of pH, ::;;lectr~ci!l a::nduct.ivity, Cnrbom:tcs.
[;icnr:.)onates nnd .r..hloric'e fro", irrigetl.on IHIter.

7. Ani11ysisof chlorina :o;tc.rilizers (Dctcrmim'ti(.n of
<'1vLlil,.bluchlorine in '~1•.achil,g powder ucoel for

•-

chlorination "f Hatler)
Cant•. 31
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6. Esti.Jna,tion of cop, or froID c-op:ocJ;:fungicid=.

9. Determination of hydrolY5~bl~ nnd free chloride from
B.H~C. by Volhardt's method.

D)AnnlY$!~_9~hESE~*~~~~g~
10. Dctcrmin<lticm of tot"l nitrogen from urea by-Jr;jo'retnrnn:li;l:/Or'l.

11. D<otcrmination of phosphorus from phosphntic fertili::cr by
gI"'lVimctr 1e rnc'thod.

12. Dctc;~minationof total potassium content of rnurii'lte of
potash by porchlor~tc method.

Reference Dooks :----------------
1. Analyticnl A~ricultural Chemistry.

By S.L. Chopr2_ dnd J.S. -KC'nuar.

x,,"'.ly<:tniPublishers (Ludhiyana_ Ne\.'0",1h.1.)

2. ~borntory Mannul in Agricultural Chemistry Ey
Dr. D.P. Motiramani ~nd R.O. ~nnkhede.
j,si<'-n i'ubl.ishcrs Huzn£fnrnng<;>.r.

3. ~~~t~~\J1~~:lfor h0r~culturol chomislry.
Kulyani-p~~lisher •

.......... .......~\ ~ .

1.

Introduction. Importi'..ncc (,f
of milk. n crotion of milk.

(4)
dairy chc~stry, acfinnti~n

Composition _ Milk constitusnts, Ch'.lI11icCllcompos~~iODof. .
milk of dcff",rent s;,ccius such ClScow, buffalo, g'oC'.t<Ina
sheep., Chsmienl composirn of milk of-some Inoian and
Foreign bro(;c1.'l. ~hflr,,-ctcristics of milk "f differcmt

maffi'l"lah:.:Eoctc'r.'l"ffocting _composition of milk food end
DUtritiVG value of milk.
of mitk constituents nnd

.Physico chemical propcrties
rollk. Effect of processing

on milk c()nstitucnts. Uses c-f milk.

milks :-----_ .. (4'.'

!'.,

P~steurised milk - flow di~grnm. receiving milk,
preheating. fi1tratl'lticn. c12,rific"l:icll.cooling "00
storc_ge of r,,\"!mill" st"ndardiscction. p"stcurisntion

t:olTl<,)genization,);ottllng, packing ,~_ndstorage.
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homoginised Dilk,
standardised milk end Tanned r,dlk.

flavoured 17.ilk,
•-

3. Pre~ervativcs dnd Adulterants :--- ..------- --- - ...-_ ...."'-_ ..._.'_._-- (3 )

a) Preservat.ion of milk_ Com:"on methods of preservation
of milk_ action of heat and uses of ch€micals or preser~ ••

Preservatives : Defination, importance, some import?nt
preservatives and their det~ction such boric acid. borax
forn~lin. salicylic acid, benzoic acid, and hydrogen peroxide.

b) Adulteration in milk: Modes of adulteration and their
detection £uch at; skimning. acJdition of separC::J;"ecJmilk
or skim milk. Adr~ition of W<lter. st<\rch, and canesugar.

a) Eilk proteins : Im~ortance. classification compositien
nomenclature. scr'cr"tic..n ?f milk proteins. nutritive
value of milk ~roteins.

.. , .,

Casein - prevcrationjmanufacture, properties, uses.
Whey proteins_ preparation separation_ Lactoalbumin
Lactoglobulin, and proteoses_ peptones.

b) C"rboh'ldrClteS : Importance of lactos~.; Cl<l6S;ification,
properties. nutritive V1'.-lue, of lactose. uses of lactose.

c) Vit<lmins in milk: Importance. properties. nutritive
value 0.£ Vitamins.
Vita~n A_ Vitamin B-complex_ Vitamin_ 01 (Thiamine)
VitillTlinO2 Riboflavin) Vitamin B6 (Pyridoxine).
Vitamin D12. Vitamin C & D.

d) Enzymes in milk: Importance. d!tfination, nomenclaturG,.
Co-enz~"as. antienzymes. influence of pH, heat on enzyme,
activity. -
Important enzymoS_ Amylas~. Catalase. lipaso, r~oLiase.
~b~~phntaso. peroxidase. lactase.

5 •
( a)

a) Cremn - Definition, cla~Sification, composition, food
and nutriti vo val ue. physicoch",mical j,roperties. methods
of prC!,o.<ltion/ mclnufacture.

b) Dut.ter , D~::'ini1ti('i.,.Cl<1SSifi.c<1tion.c'.:l'l[l:.'sition,fC;:Ol;
i'.nc,nutrit;;v_ val u'-'.:.hj'cicc-chemic1'.lprop'-'rtics.
Manufacturino of ~utt~r_ S,lection of Qilkjcream, ~
pe.8t.CllrJ.eaticoOof crc..-1T:l.ri; cnine: .f Cl'~"m. churninC;, _ ,.
salting of butter~ washing of butter, packing and storage.
Use of butter.

0) Butter Oil: Dcfin<ltion, composition, physiochemical
properties. food <lnd nutritive v~lue.

Cont ••33

1,



,c,------------------------
cont •• 33

Methods of manufacture i Direct evapora~ion, decantation,
centrifugation followed by vacuu,; dr'{ing. direct from
cream by deemulsification and centrifugation, packaging
and storage, keepLmg quality of butter oil. Eses of
butter oil.

d) Chees; Pefination. cla~sific~tion. food and nutritive
value Manufacture of chedar chesse .•. rGca.1ving of milk,

filteration and clarification, pasteurisation,
homog~nazition. addition of salt. ripening with..
starter, renneting. ~tting of curd, drainage of
whey, milling rund salting. hooping, dressing pressing
and drying. Uses of che~se •

•l Ice_ Cream I DcfinLtion, classification, composition,
food and noutritive value.
Methods of mnnufacturing- Selection of ingredient,
;iguring the mix, making tue mix, pdstenrising the
mix, homogenizing th",mix, <;ooling <lnd ageing of mile,
freezing or mix, ovcrrum in ice_cream, packaging,
hardening and staragG of ice_cream. Uses of ice .•crcam.

Q2!E~_£b~~~~r~_?F.~gt~s~!~_i~~~_!Q_~~E~£~~~t~_~Q_1~_
ESEfS::£!£L~~l

1. Dc~crmination of sp. gr. of milk from different
BOurSOS I Cow, Buff~low milk by using sp. gr. bottle
and lactometer.

Determination of lactose in milk using lodimetric method.

Estimation of fat content in croom butt~r anu ghee.

Determination of pH and acidity of cow and boffola milk.

Determination of fat content in samples of cow and
buffelo milk.

Determination of eas"L, in milk iJy pyne' s fODL1al••
titration method and Hence calculate tho porcBntagu of
proto~n in milk.

2•

<..: 3.

4.
5.

6•

7. Detcrm:ination of percentnge of pro:>orvativ",s lil,,,,boric
ncid or f=mnldchydc in milk sample.

8. Doterminntion j ••crccntag<:;ef ndultcrnnt~ li1,e wi;ltcr.
scper;;:>.tedmilk. or o;ctrntion of some f",t in milk sdrople.

9. Dctorminll.~icn of snponification of butter or ghcc.

10. Determination of lodine v~lue of ghcu by ~hij's method.

11. \;;stiii1ationof acidity of croClm 'lIldl.'utter.
12. Detcrminll.tion of acid vnlue of Fnts and O~ls.

"Cont ••



'Jont •• 34

1. Outlinos of Dairy T~chnvlwgy, Oxfwrd Univcr~ity Press,

SukumurDe.
2. Fundament,.l of Dairy Chemistry, B,H.tlebb. A.H.Johnson,

J,A.Alfcrd. CBBPubliehcrs and. Distributors.
3. Milk and milk l~oducts, C,H.Eckles, H.~a~y. W.D.Combs,

TATAl.:cgra~1Hill publishing Co., Ltd.
4. Chemistry and tenting elf Dairy products, H,V,Atherton,

J.A.Newlander, C~S Publisher and Distributors.
S. Dairy C;,cmistry "n(1 animi;ll nutrition, M.M.R.""\i.

•-

6.
K~lyani Publishers,
Principle5 of Dairy

NewDelhi
proccsing.

Ludhiyana.
J.N.\larncr,

Wilc~ East~rn Limite~.
7. Modern Dairy producte.

L.I1.LLlmpert.Ellrasis ;'ublishers House(Put) India.
8. Principles of Dairy Chemistry, R.Jcnl~ss and s,pattern

lJiley-Eastcrn Pvt.Ltd. Publ.ishers.
'9. Oi;liry Ct,emistry R.N.Sing, The National !look House, Agril.

10. The chemistry cf l1anufacture of Indinn D"iry products,
K.S,Rangappo and K.T.Acharya, The Banglors l~inting
and publishing Co., Ltd.

11. Prlnciples cf Dairy Sciencc, E.Vanstone. D.M.Dougalc,
Clever-Hum" Pr~ES Ltd, London.

12. Practical Dairy sci~nc~ and Li;lbor2tory Methods.
A.C.Chi;luOhari, SCientif.ic Book Agency, Netnji

Subhash Road, Caloutta.
13. Handboak of Dairy Sci~nc~

K.C,Hhnnta. Kitabist"n, Allahilbild.
14. Practical Mannunl for Agricultural Chcmistry(Pnr~ II)

A.K.Gupta, M.L.VGr~hano~.
Kaly~ni Publishers, Lu~hj2n~.

15. lSI H2ndbookof Focd ,"nal,!",i", .:<lrt IX Dairy Products.
Indi<lll St"nd2rd Institutions, NewDelhi,

!:I9.~~~_- \<ioight."igetel' Theory and PracticAl I'<lrts \-lill
bc GCjUi;ll.Theory part is to b" completed by engaging
2 perio<ls per ,",,,,ok, prnctic"l ['art is to be completed

by on02.9in9 h<'lf vf th~ experiments in f1rst term 1100
remaining hnlf in second term. Durntion of each

experiment will be 4 periods. For o"lculating work
lUi.'Iduf pr2cticills 4 periods i,,,,r ~Icek.i.-Qrb"tch will
be considcrud,

Theory Gxamin<,tion\.ill b" ._f t<.'o hours duration
nnd pri;lctic21 uf 4 hrs, duration.
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cent;. •• J5

Section I (First Term)----_ .."._- ------ ...._---
1. Introduction to environment".l Chemistry, Concept "nd

scope of environmental Chemistry, nomunclllt~r.e.
segm~nt8. at~sphGrc.' oxYgen and ozone Chemistry,
Green house effect.

Ref.! 1".,g88 1 to 5, Ref. 2 pages 44 to 51.- -
O}

2. \1"tor r<osourccos. hydrologic c:'{cl". oOffi91cxlltion in

natural end Wllstu wcter. cutrophic~tion. SG\~,ge treatment.
aquatic enviro'nruent, '~tcr pollutants, trace clements
in w<ltor. chemical "F}cci:::ic:l.tion, \'lute;;. quality pnr<lmcnters.
standard smapling,methodologyarrian~lysis. (9)

Ref. 1 p"ge::; 33 to 301,44 1;:0 46, 50 to 54. 164 to 190,

192 to 219,

t Air pollutants, Air qunlity.standards, sampling
monitoring and case stLtdy <;f :'ir pollution.

Ref. 1 p~ges 95 to 163.
(12)

!~

Section II (Second Term)-------------------------
4. Lithosphere. Composition, Organic und inorg~nic

components in soil, ~cro ond Macro nutrients,- nitrOgen
patht.'oy, lolPK w,,-ste'~;,RGclQmation, _recycling anc reUiOe
of 501.id ,\~i)stG<lnc.'org"-nic matt<.r. .(4 )

Ref. 1. Pagcs 60 to 64.
Ref. 3. Pnges 301 to 302, 332 to 339 •.,'

5 • Mineral rcsources, metals and non met~lc, woo.d
reDewable resource, fuel 2nd energy'resottrces,
energy reso=cC5 c('nclllnption'lnd COP.Scrv<ltion.

Ref. 1 P"-ges 30' to. 324.

a major
\"orld

(3l

(S}
Ref. 1 Pages 66 to 91.

6. Toxic chemicals in tho environment and their impact on
enzumes, bio chemical effect' of As,Cd,Fb,Hg,CO,S02,03'
nitrogcn oxid~s. cy~nide, pesticides, carcinogens and

7. InstrUlTlent"l techniques in <environmentQl chemical i1n<)ly,--is.
Viz, Frinciples, methods and applications o£ Atomic
absorption spectrophotomGtry. G~s chromatography, HPLC
and flame photometry. (9)

R0f. 4 (Relevcnt -Pages)

-. •
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Ro£ocence Boel,s :----------------
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, .-
Rcf. 1. A.K.Dc;,"Environmcntnl Chemistry." 2nd Enn.

,-riley Eastern Ltd. India.

Ref. 2. O.D.Tyagi tind H.Mehra,"A Text Book of Environmental
Chemistry." iHllao1rub1ication. NCMDelhi.

Ref. 3. J.'IJ.Moorc and E.A. Moore, "Enviro=ntill

Rcf. 4.

Chemistry" •

IIcndcmic ['res!;. London.
A.I.Voge1's ~ext noo~ of Quantitative In-
organic Analysis, IVth Edn. Revised by
Basset, Denny, Hcdhan & Jaff:ery. ELES•

••••••••

Each studcmt should p"rf:>,l:mminimumof 10 experiments.

A,
,.
2.
3 •
4.
5.
6.
7.
8.
9.

1:0.
n.

~~!~~_Sb~~!~!EX_:=_i~!_1~~£!_I_~~~~~)
Tat"l - N by Kjeldilhl rr""thuu in ~rat"r/waste wetter. -'
N03-Nin wilt:,.r/ waste '"Pt,,;: by colourimetry method.
Estimation of -hos,Jhate in water s()m"le by spectrophotometry.

Detection o£ Fe in 1o':lt<.oI'/'<'ClEJi:e\.mtcr by spec:trophotomoter.
DGtection of Cr in ,'ilter/'.'Iflste ',1l.ter by .'ll,ectrophotemeter.
Estimntion of F (F1uoriGG) in ~"tGr sample by Sl~NSmethod.
Na and K in \,<lter by £1;'11\<"';photomct<.;r.
Hardncs.'l of ~I,,-ter a,...d"aste ~L\ter by EDTI.[;lethad.
Estimution of C.O.D. in WGst<.;wc:ter/industri1l.1 water.
DGtcrmination B.O.D. in wastejindustrinl water.
Oil 1l.ndGransc estim1l.tion in water.

B. ~2;!'LSb::;!!':&~:!:£L.:.=_it-Ll£s.:::;:".~""S!;SEt~.~}
12. Detection of a.M. (Org~nic Mntter) in Sail/sludge sfimple ~

by \'alky and BlaCk method.
13. Exchnngoable Na 2nd K in il by E1amephotometry.
1~. Exchangeable en and Mgin soil b~ EDThmethod.
15. Estim?tion sf NH4- N in slu9ce/scil sample by

colorimetry c":lr-t.:itr<lti' n mctlK,d.

16. luJGilable phvsphcrus in soi' sGmp1eby co1ourimetry.

Re£arence Books :_------------ ..--
1. R.le. Trivedy nnd 1'.K.Go<?1""I1<:""i"'-l GndBiological

methods for ~rGter I'ol1ution s-t.:uC!jcs,". Environment"l
publications, Knrnd.

2. W.Fresenieus. K.E.Quc;ntin. ,,-nctU.Schncidcr (Eds),"!>
Practicell Guide to phys.i-"C!-chcrr.ic!l, Cbemici;'llGnd l1icro_
biclogica1 \,.'<'.terEX"mir-.",.i'Jl1 <'.OCQui11ity i'.:;suri'.ncc.
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Wcightagc for 'l'hlQory
Theory part is to bc

cont ••37

und Pr~cticQl parts will be equal.
complcteG by cngagino: 2 peri,.-,ds

per w~ck. Prnctical part is to be completed by encGg~ng
hnlf of tho experiments in first term una remaining in

second term. Duraticn cf oach c;'poriment "Iill be ,1
periods. -Fer cc.lcuk"lting 'Iorklouc. of practicals '-2 1,;-
periods per week p"'r J.;c.tchviII be eonsidcrcd.

Theory c):anination "1011be of 2 -hourc .duration -and
practic~ls ef ~ l~urs durGtion.

---------------
,

(; ['H'(SIC1,L C!-iEIf,IS'.I.'RYr'RhC'I'ICALS.-------- ------ -_._-- -_.--------
Group A !Instrument ~l)

Each student should ~cr£orm u minimumof 10'
experiments. hs far nc- possible a least experiment
should be f,romciCehtechniqUE:.

1. Dctcrmini'.tion of Eeal an. 11cneethe. unknownpH of

five buffer solutions using ~uinhydronE: electrode.
~ .~

2. Estim<lt.ion of the amount of KCl/NaCl by titration

with h9N03•.
3. Dctcrminntion of strength of HCl bl' titrnting '.'itb NC'.OH.
4. Determini'.ticn of the ~ctivity coefficient of hg~using

eoncontr",tion colI with sLllt bridge. ,. ,.
5. Dotcrmination ')f f.orm?ll redo;; potenti"l of F;;'++ /FC+++

system.

II)' • ~E9!:!-~!:~!l)9!:EY..,:
1. EstimiJ-ticn of tho anlount of lead nitrflte/KCl })y

titr~tion with sodium sulphatG/silvcr nitrate.
2. D",b':l;mifk"ltioncf rclntive strength of chloroaeetie

Gcid a~l acetic acid.

III)

1. Determination of molar refrfletion "fcfour p"re liquids
by me;;lsurin<;;their rcfr<lctive il.dieos. and densitie~

•by pyknometer/specific gravity bottle.

2. D8t~rmination of unknowncomposition of
two liquids ;)y mc,;.s~\ringtoo refr<letiv"

,

a mixture cf
indices ond

'"Cont••
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densitic~ of thE pure liquids nnd their mixtur~s of

kneHn compositiuns. (,

1. Detc~minntion of d~Grcc 0f hydrolysis of ~niline_hydrochlo-
ride Joyprcrp"rin:;:rthe solutions of diff",r",nt conc,mtri1'-'

ticns and me1'.5uringtheir pH.

Determination p~ of a HGekmon,-,b~sic 0cid by titruting

it with n strong base.

Radioehcmi"try :--------~---- --
1.

,.
Determination f plato~u v01t~gc a~l the resolving ti~

of G.H. counter.
DutcrmilTltj-"n l,f E rna):,_f l~cta p<"rticles.

1.
S:~!gE~:=~ELI
DGtermination ,.f mnx. vcri:ficettion of Beer's law and
dctcnmination of unknownconcentratien cf ~opper
sulphnte solution loYpr"'paring solutions of different
known conc",ntr<:lt:ions nnd 1lC6suring th",:Lr <lbllcrhance ;,nd

trnnsmitt "I1C<.-_
2. Estimation f Fe(II) J:" titl'!nting ~'ith pot,,",sium permang-

nate solution.

Group B (Non_inscrul1'Cntal)

Each student shvuld pcr~Qrm a min~um of 10 experiments.
1. Determin~tiQn of critiedl ~olution tompcr~tur0 of

phenol w~ter syst~.
2. Det=mimtion of mnlocuh.r \"'",ight uf liquid ~}yste<:lm

distilllltion.
3. Dctorminlltiun of lt1()lcculClJ.'ma,.s of l1igh polymer Ly

viscosity mo~sur~rnent (rolyVinyl ~lCO~81/polystyrcne).
~•• To s.tudy th,,- :dnc:ties of decomposition of hydrogen

peroxido 1::1'me<l",ur1ru:;<.11"volume of vxy~en.
5. Te. otudy til", k.1.netics d: tho rccctL';n b<,;t~l"enpo••t,,-<;sium

pc:rsulph,"1<'C'nn" KI Hi~h unoqt1,-,.linitil'\l. concentrC'ltion.
6. 'F0 study the kil,etic.s cof hyd~olysis of methyl '"'cctete

c'l-tal:rsod l.'YHel.
7. To study the kinc,tics ..f ii",yursion of Ci'.ne sug;l):-"

c'l-talysccd :_yHel polnri",etricnll'.
8. Determination of c qUilibr~m const~nt of

KI + I2 ." KI3 by dis1:]:"ibution method.
9. DetGrrninaticn of energy of activ:tl.t;l.on of tho reactloll

between bromic and hydrobromic acids I-iith cqual init.\al
concentratiuns.

•
10. To study the kir,otics of stlpcnifienticn of ethyl

ll.Cct;;lte~)yNaOH. (Titrl"\:.ion fr""thcd)
Cont ••
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¥12.

Dctcrmil~tion cf radius of glycerol/Sucrose molecules
from viscosity mc~surem~nts.
Determination of lh:: lJimolccul"'-r rntecanst<:nt of tj'8
oxidCltion of iodide ion by hydrogen j,croxi.ae in aqueous
solutions at roo~ temperature,

In the examination ecch student 'ull have to perform
One c):perimecnt from _Group A <l[)clOn8 from Group B.

1. ltcvanccd practicQl I-'hye-i.o;:,.lChemistry by J.B.Yadcv.. .
(Geel FuJc'liering HOlISCIlLerut)

2. Expcrimonta~ ~hysical Chemistry
R.C.Das und D.Dchara.
(Tc.ta Me-Grm,Hill Edition)

3. Experiments in l'hysicl)l Chemistry

IJ,M.l'lilson, R.J.Ne~J combe, A.R.D<onaro. RicKet't.
(Pcrg~on PuJ~lications.)

4. Findlayls practical physical chemistry Reviscd by
J.E.Kitchcncr or B.P.Levitt.

-----_._----
FRl,C'l'IC1IL COUTISE NO.2---------------------

I~rc2_~.i_e.. Cll.c:.m_~.s.tF..¥~._12:"get.:!_.'::.1s.

1. Inorgunic Qu~litGtive hntllysis l_ (Atlca~t 8 mixtures)
Sep~ration of Bin<lryrr.ixturc including insoluble

phosplmteCl und lvr£<tcs •.
.''-' 2. Gravimetric Estirrctions :_ (Any ~,o)

a) Iron as Fe203'
b) .•Zinc l1S ZniP207
e) Barium cs Dns04 Homo0cncOu$ pr~cipitation method.

,

im.'l.ic2tor).

Volumetric
a) Magnesium ry using E.D.
b) MiJ.ng2ncsc by Volhard's
0) Iron using dichrG~Dtc (E

4. Colourimetric Extimi;\i ..ions.• (

a) Titanium L.y using r:202. '
b) Cobalt loy usic.g R-NitrosG sCllt.

c) Chromium by using diphcnyl cCirb<J.zidc.
5. Pi;lpcrChrom~togr:'!i,hy:_ (J.ny ~.'o)

,Zn2+.)C ,+
• u

ScpiJ.ration and idcntificat.ion "f i;\ bin0ry mixture
L., paper ChromCitogr~phy.

(Hn 2+ , Fe 2+ ,Co 2+ .Ni 2+

cont •• 40
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lnorg~nic Prcp<J.riltic.riS1_ (hny '!'I'la)

~) Pot~~siwm Trixvl<J.tc aluminate (III)
b) Reinecke's sillt.
c) Tris_(en) NiCKel (II) thiosulphnt0.

7. An",lysis e;f 3r;;lss s"rr'il<ocujzn (Extimate any 0no
volwmotriC,lll.y)

8. SopClre<tion Sodium Chleria, ,n~, NaL'hth<J.l"nefrc,m th"

mixtur" by iXlvl.nt ~): r"ct.iol1 Clnd",w':imu"ion (}f ehloricc"
b~ Mohr' E m"thod.

i,£FE[{LNC';S _.- ------
1. A t",xt beck of IIX,rg;;nic OUiJ.nti.tntiv,--1'.n"lysis,

By h..I. Vag",l.

2. Practical Inarg<J.nic Chemistry 1972
Dy G.Mnrr 'Ond3.Rock"tt.

3. h tc-xt J:;oc,kof macro Dnd s,mi micro qU<:Ilitative
an"lysis
Dy A.I. Vag•..•l.

------------- _...-

A) Qualitntiv~ nn'Olys1s r£ Din<J.rymixtor~s

'''''''''' • mixtur"s)

i) Solid Solid ,mixtures.
ii) Liquid Liquid 2 mixtur"s.
Hi) Liquid Solid 2 mixt\ll:"c,5.

l,t leLlst ",n",mixture. from 811chof the follouing type.

hcid-Basc. Acid-Phenol, l,ctd neutri!.lm•. Phcnal.oo£laso Phenol
neutral Dase - neutral~ neutral-neutraJ.-
- (Solid-Solid mixtur_ snould not be includ"d for
neutral_neutral type)

&) PropnrCltions of ~rivativ~s

J',t 1e11st Cne deriv<\tivc of e"eh cf th<.;following type
should bo pr<.;parcd.

Ace'b,rl. Dcnzoyl. 2.t, DI\"I'.and scmicnrbnzone.

C) ZstimatiQl s of (j,ny One)

a) "II1idc!:~ hydrolysis,
\:;) oastc;r by hydrCJlysis.

u) S"P w'.luc ci :1lloil,

:J) Mel~culClr ",t. of J,lun"'~'i;lsicjdiLr:.si.c'lcid toy

vc..llumetric Inothcx;1.

Cant ••
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E)

t,.}
il}
Hi)

M
v}

vi}
vii)

f'Ont •• 41

Single st<'lgeprcp<'rc.ti"n (Any Four)

Hydroquinofjc to quir.rmc.
Acut~nilid(] tv ~-br~moac6t2nilidc.
p-nitroQnilinc to p-idonitrcbcnzcnc.,
Acetanilide to l'-nitrcncl;t<:nilidc._
Anilir£ to Sud~n_I.
p-nitrotolucne to ~-nitrQ] cn~oid 2cid.
p-[~minoph(jn"1 to l'-C\c<.'tanol.

,

", -.
'-'

F) Techniquo of TLC for the ~cper2tion of c~n~y mix~ur~.
(J.ny One)

1) o-nitronnilinc ~~1 p-nltroanilinc.
il) o-nitr0l'henol ;Jnc1p-r,itl__cphc:mol.

1. PrC\ctieCllOrgimie Chemistry by i,.I.Vogel.
2. ~,bcr<J.torymannual of organic chemistry

by R"-j. K.Dam::nl. 2 nd Bdn. (1990)
(1'IielyEastern Ltd.)

•••••••••••••••••••••
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