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bdkbokj dfBu fo'k;k"k dk fu/kkj.k
Chemistry—XI11

Unit-1 Bkl 1koLFkk ¢ Solid State

f}Hoeh; ,o0 f=foeh; fALVyk e bdko Iy dh Ijpuk,A bdkb 1y db
%uRo x.kukA ,dd By e ijek.kvk dh B[ ;k dk fu/kkj.K foftklu 1dkj dh
Bclk e 1fdx ihdyul] fjiDr;k (Voids), Bklk d fo] rh;] pEcdh; X.kA

Structures:  Of unit cell in latices of Two and Three diamentional Crystals.
Density of unit cells determination. Different types of packingsin solids. Voids
in solids. Electrical and Magnetic properties of solids.

Unit-2 foy ;u % Solutions

foy;uk dh Bknrk 0;Dr djukA Bklk d nok e foy;uA Bkl feyku ij ok'i
nkc e vkif{kd voueuA DoFkukd e mlu;u vkj no.kd ;k fgekd dk voueuA v.k
n0; ekuk dh X.kukA vlkell; v.k n0;ekuA

Expression of concentrations of solutions. Solutions of solidsin liquids.
Relativelowering of vapour presser, Elevation of Boiling Point., depression in
freezing point. Determination of molecular masses. Abnormal molecular mass.

Unit-3fo] r jIk;u ! Electro Chemistry
foy; uk e pkydri] fof’k'B ,o0 vif.od pkydriA fd It 1y dk fo] r okgd
cy] ekud byDViM fotkoA uLV Behdj.k rFk bld mi;kx vui ;kxi] bhku TyA

Conductivity in solutions, specific and molecular conductivity, EMF of a
cell, Standard el ectrode potential, Nernst equation and its applicationsto chemical
cell, Fuel cells.

Unit-4 jklIk;fud cyxfrdh ¢ (Chemical Kinetics)

rikdkfyd ,o0 vklr vitkid;k nj rik bl tHkfor dju oky dkjdA fd It
vitki@ ;k dh vif.odrk ,o0 dkfV] fof’k'vV nj fLFkjkdA “K); ,0 1Fke dikfV
Jkbk; fud vik@;kvk d fy; vik vk;A nj fLRgkd db rki 1j fulkjrk]
vkjgifu; 1 Behdj.kA 1@; .k Atk ,0 ngyh AtkA

Instantani ous and Averagerate of achemical reation and Factors affecting
rate of a chemical reaction, Order and molecularity of areaction, specific rate
constant, Half life for zero and first order reaction, Temperature dependence of



rate constant, Arrhenius equation, Activation Energy & Threshold Energy.

Unit-5 Irg jlk;u ¢ (Surface Chemistry)

Belk gk xBk d vi/K’k'k.k dk itkfor dju oky dkjd] 10n 1j vi/fjr
f@ ;K kyrk k0@ ; rk ,0 of.k {kerky ,Utkbe mRijd] cg v.kd rFk Exf.kr v.kvk
d dfyy foy;u@ik; 1 ,0 bud idk@

Adsorption of gases by solids and factors affecting it. Activity and
selectivity. Enzyme catalysis, Emulsionsand itstypes.

Unit-6 /lkrvk d fu'd'c.k rFk mud e[k ;kixdk dk v/;;u
(Extraction of some Metals and study of Their important compounds)
Al, Cu, Zn, Fe, rik Agd L=kr@fu"d.k d fI)kr@ CuSO AgNO rFk HgX
d cuku dh foffk;K x.k ,0 mi ;kx@LVhy] QKVXKQIA *

Occurrence and principles of Extraction of metals, Al, Cu, Zn, Fe and
AqQ. Preparation Properties and uses of CuSO AgNO and HgX. Steel,
Photography.

Unit-7 P-lykd d rRo (P- Block Elements)

leg 15 d rfo & (N—P -As —sb —Bi )
byDVkfud foU;kl] ikflr LFku] viDRhdj.k volLFk, @x.k e @fedrk@ukbVktu
viDBkbMk dh TjpukA QKLQkj T d ;kfxd@PCI5dh Hikfr NCISdk ugh cuu dk
dkj kA

leg 16 d rfo & (O-S-Se —-Te —Po’)
byDVkfud foU;kH] ikilr LFku] viD Bhdj.k voLFik, @ X.k e @fedrk@ 1YQ]
d viDIk vEyk di Bjpuk HOno rFk H SxI giu dk dkj.kA

Group-15 Elements

Thelir electronic configuration, occurrence, oxidation states. Trends in
properties, Structure of Nitrogen Oxides, Compounds of Phosphorous, Reason
of Not Forming NCI5 like PCIS.

Group-16 Elements
Electronic configuration, occurrence, oxidation states. Trendsin properties.
Structure of Oxo-Acids of Sulphur, Reason for being H S as gas and H O as

Liquid.



Unit-8 P-lykd d rRo (Element of P-Block)
leg 17 d rfo & (F- CI-Br-1-At)
byDVkfud fol; k] viDIhdj.k voLFk,] ikflr LFkku] x.kk e @fedriA buvj

gyktu ;kixd rFk bud cuu d dkj.kA
Electronic configuration, Oxidation states, Occurrencetrendsin Properties,
Inter halogen compounds and reason for their formation.

leg 18 d rfo & (He' —=Ne —Ar —Kr  —xe —Rn’)

byDVkfud foU; k] ikflr LRku] x.k e @fedrk] tuu TykjkoMI

(Electronic configuration, occurrence, trends in properties, fluorides of
Xenon).
Unit-9 d- rFkk f—Cykd d rRo (d and f Block Elements)

leg&3 1 12 d rRo rFkk yUFkukoMT ,0 ,DViukbM B}

byDVkfud foU;kH] wkflr LFiku] BQe.k Wken’kuk krvk dh fo’kkrk,] iFke
1fDr d 1de.k rhok d x.kk e Dkekl; GfedrkA %fRod X.K vk;kukb€’ku ,UFkY i
viDIhd]j.k voLFk,] vk; fud f=T;k,] jx] mRijdh; x.K pEcdh; x.K virjkdk’i;
;kixd] feJd Mkr fuek.kA
yUFkukoM & byDVkfud fol;kB] viDIhdj.k wvolFk,] jklk;fud f@;k’kyri]
yUFkukoM TdpuA
,DViukbM & byDVkfud foU;kl] viDEhdj.k voLFk,A

(Group 3 to 12 elements, Lanthanides and Actinides)

Electronic configuration, occurrence, charactersticsof Transitional metals,
general trendsin first row Transitional elements (metallic properties, lonization
enthalpy, oxidation states, lonic Radie, colour, catalytic properties, magnetic
properties, interstitial compounds, Alloy’ sformation.

L anthnides- Electronic configuration, Oxidation states, Chemical reactivity,
L anthanide contraction.
Actinides- Electronic configuration, oxidation states.

Unit-10 mi_ Ig&l ;kth jlk;u (Co-ordination Chemistry)

Fyiun iy eMBy mi Bglh;keh B[;K jx] pEcdh; x.k ,0 wvkdfr;k
;dé&ukftkdn; mi Igl;kth ;kixdk dk IUPAC ukedj.K wvkc/ku] Beko;ork| bu
Jkixdk dk egRo@ix.kRed fo’y'k.K] fRod ‘K/ku wkj tfod 1@ek elf] dkc
Hfrod ;kixdA

(Co-ordination Compounds)— Ligands,



Co-ordination number, colour, magnetic properties and shapes. IUPAC
Nomenclature of mono-nuclear co-ordination compounds, Bonding, |somerism,
Importance of co-ordination compounds (In qualitative analysis, extraction of
metals and Biological systems), Organo metallic compounds.

Unit-11 gyk ,YdUR rFk gyk, jill

gyk,YdUl&  ukedj.k] C-x clU/k dh 1dfr] Hkfrd ,o0 jlk;fud x.K ifrLFkiu
f@;kvk dh f@;kfof/kA

gyk, jiul& ukedj.k C-X cl/k dh 1dfr] ifrLFkiu f@;k, rHk ,dy ifrlFkiu
Jkixdk e gyktuk dk nfkd 1HkoA MkoDykjk] VkbDykjk rFik
VVIDYjk eFku] vk;kMkQke] Yhvku] DDT, rAk BHC d ik |
1;kfoj.kn; 1HkoA

HaloAlkanes—- Nature of C-X bond, physical and chemical properties,
mechanism of substitution reactions.

Haloarenes=  Nomenclature, Nature of C—X bond, substitution reactions and
directiveinfluence of halogen for mono substituted compounds
only. environmental effectsof dichloromethane, tri chloromethane
& Tetra Chloromethane, Idoform, Freons, DDT, BHC.

bdkb &12 ,Ydkgy fQuky rFk bFkj
,Ydigy & ukedj.k] 1kFkfed f}rh;d ,o0 rrh;d vYdigy dh igphu]
futytdj.k dh 1@ ;kof/kA

fQuky & ukedj . vEyh; 1dfr dk dkj.k byDVk fQfyd tfrLFkiu @ ;k,A

bFkj & ukedj .k

Alcohols, Phenols and Ether’'s

1. Nomenclature of Alcohols, distinction among Primary, Secondary and
Tertiary Alcohols, mechanism of dehydration of Alcohols.

2. Nomenclature of phenols and reason for its Acedic nature, electrophillic
substitution reactors.

3. Nomenclature of Ethers.

bdkb &13 ,YMhgkoM 1 diViul rFik dikckiDlfyd vEy

vYMngkbM rFkk divViul & dikckukby Teg di idfr vYMigkoMI e vYQk gkoMktu
dh f@;Kkyrk] U;DyvkQfyd ;kx’khy f@;kvk di fd;kfof/kA

dickiDlfyd viy & ukedj.k vEyh; idfr dk dkj.f

Aldehydes and Ketones— Nature of -COOH group, reactivity of a-H atom in
Aldehydes. Mechanism of Nucleophillic Addition reactions.
Carboxyllic Acids- Nomenclature, Reason for Acidic nature.




bdkb &14  ukbVktu ;Dr dkcfud ;kfxd
ukbVk ;kixd & i1dkj] egroin.k jklk;fud f@;k,
velll& oxidj.kK ukedj.k Bjpuk] 1kFkfed f}ri;d rFék rri;d vehuk di igpkuA

RkoukoM N rFk wvkb Bk BkbukoMl & Jkbk;fud vitkid;k, A
Mk; ktkfu ;e yo.k & dkcfud 1’y'k.k e budk egroA

Organic compounds containing Nitrogen — (Nitro Compounds)
Types, Important chemical properties.

Amines — Classification, Nomenclature, Structure, distinetion of primary,
secondary and tertiary Amines.

Cynides and I so-cynides - Important chemical reactions

Diazonium salts - Importance in Organic syntheses.

bdkb &15 ck;k ekyiD; Yl ito v.k
dickgkbMV 1 & ekuk 1dVibMT iy dkt] YDVt
viyhxk 1dVkbMI & 41 @kt] yDVkt] ekYVkt!
ikyh BdVKkoME & ILVkp] 1Y; vkt egRo

IViLl &  vYQK vehuk vEy] vko™ ; d veluk VEy] 11VKbM cU/] Tkyh TIVKOM ]
ikViLl dh ikFfed f}rh;d] rr;d Lo pridh; jpuk idoy X.kRed Kkul
foVifeUl & jklk;fud uke ,0 I= rFk oxndj.k

U:fDybd VEy & DNA rFk RN A

bdkb&16 nfud thou e jlhk;u & vK¥f/k;k e jlk;u & nn fuokjd] 1’°krd|
Ifrgh/k) gkxk.kuk’k) thok.k uk’ki] mojrkjk/h nok,] ifrtfod] vEyrkjk/k] ,Uvh
fgLVekbU A

fkcu rik viektd & vrj] f@;kof/k] div 1frd'A

Chemistry in Daily life—

Chemicalsin medicines - Analgesics, Tranquiligers, Antiseptics, disinfactants,
Anti microbials, Antifertility drugs, Anitibiotics, Antacidsand Anti Histamines.
Soap and Detergents- Difference, cleanging action, insect repel lents.




dfBu v’k i<ku d HMEc/k e dN I>ko

pfd Nk= gkb Ldy mRrh.k gkdj d{k 11 oh e tc foKku Idk; e 10’k yr
g rc gkbLdy Lrj dh foKku dh ryuk e 1kB;Jde e tetu vkleku dk vrj ikdj
%ejku yxr gA fo’k'kdj jIk;u’kkl= e vi/kdk’k ckr Lefr 1jVubh e j[kuh gkrh g
D;kd fo’k'k n’kkvk e gn fdlh jhk;fud Vi@ ;k Hjk fo’kk ankFkk dk fuek.k
BEdko gkrk g vrt bu n’kvk dk ;kn j[ku d vfrfjDr vkj dkb mik; ugh gA , Ih
fLFfr e Nk=k dk dfkk 11on d{kk e 10’k yu mijkr RoiFke vior Bkj.k dh ogn
pkv d }jk Teg ,0 vior e x.k dh Bekurk ,0 bu x.kk e @ferk criu d Bk
gh bud byfDVkfud fol;kI vo’; cryk; tku pkfg;A bu byfDVifud fol;kl d
Vi) 1) 1jekk vidkjk e 0“f) s p, d, f vifoVyk dh miflRfr d vidkj 1j s,
p, d rFkk f Cykdk e fohkktu dk Hkyh Hkfr Be>k;k tkuk pkfg;A mnk d fy; 15
o leg d N Hjk ijek.k vkdkj Nkvk gku dh otg I doy NCI, gh curk g tcfd
blh leg e vxy rRo P-QkLQkj I Hjk PCI rk curk gh g ;g vkdkj e N dh
ryuk e cMk gku d dkj.k PCI_ Hi vkBkut I3 cuk yrk gA nljk dkj.k P d ikl
d&d{kd dh miflFfr Ha crykb tkuk pkfg;A bl fjDr d&vikjfoVy dk svikjfovy
I byfDVku feyu 1j 5 vk;fXer byfDVku ikir gkuk gA 16 o leg e O rRk S d
X.k e Hh @fed vrj virk g H d IiFk O ty H,0 cukrk g vkj S ix/kdiH
d I HS cukrk gA H,O ityt no volFk e gkrk g ijUr migh n’kvk e H,S
x 1 gkrh gA dkj.k O dk 1jek.k vkdkj S di ryuk e NkVk gkuk Li"V dj Nk=k e
fo'k; d 1fr -fp ink dn thu dk 1;kI gkuk pkfg; A vkdkj NkVk gku 1j Hcl/k
vklkuh T cuuk no volFik d fy; fEenkj gk tkrk gA S dk cMk vkdkj gku |
H cl/k ugh cu akrk rfk v.k nj&nj jou d dkj.k vki It vkd' cy de gk thu

I ;oxI tiyyrgA

vior Bkj.k d rRok d byfDVifud fol;kl Te>kr le; d{kdk e v/kifjr
rrk 1.k -1 1 Hg g, byfDVkuk d LFkf;Ro d ckj e Ha fo’k'k -1 B Nk=k dk /;ku
vkdf'kr fd;k thuk pkg;A 1@e.k rRok d ckj e d&dfkd d byDVkuk dk Atk
tku 1] W; vxy d{kdk e 10’k gku d dkj.k ifjorh I;kedrk n’kku e/ dij.k



Ha Li"V fd;k thuk pkfg;] BkFk gh v/k ifjr dfkd gku 1j LFkf;Ro xg.k dj yu
d dkj.k bu rRok }kjk B[ ;ke dN de ifjorh I;kedrk, n’ku dk dkj.k Be>k;k
tk Idrk gA

dkcfud jlk;u dk vikjtk djr Te; C di C d BkFk Hh vikd cl/krk gku
I yEci&yEch J[kyk oky wkj [kyn rRk cn J[kyk oky ;kixdk dk fuek.k dj
Boki/kd ;kixdk dk cukuk ,d dkj.k gA bl Nk=k dk Li"V -1 1 Be>k;k €k,A

tc dicfud jIk;u i<k;k €k; rc bld ey e=k tl ;kixdke Cdh I[;k
c<kuk] AVkuk] ,Yduk e —OH, -CHO, -COOH, -NH,, -CO.NH,, -CN , -N°C
vkj NO,, —HSO, vifn Tegk dk yku fo'k;d Ikell; f@;kvk 1 voxr djku dk
VH; KL djk;k €k; rk Nk= jlk;u d Tkekl; ank I ifjfpr gkdj 1efk -1 1 IN
thu oky egRoi.k ifjoruk dk 1.k dju e viRe fo’okl yk Idx vkj bl 1 dkcfud
JIk;u jkpd cuxhA , 1 gh AN 1@ek e 1;0r inkFik d Fkjk @k, BtHko gb] ftu
JHGUKk u 5 n’lk, Kkr dh mud uke I mu 1@ek dk thuk thu yxk mnk- Pd rF
BasO, dh mifLRfr e H, d Hjk fd;k x;k vip;u jktue.M vifd;k KOH
rHk Br, }jk& CO-NH, leg dk -NH, leg e ifjoru gkQeu ckekbM vitkid ;]
veyxeVM fd rik In HCI Hjk ilr H-H 1 >C=0 leg dk CH, e ifjofrr
djuk Dyhelllu vip;u] futy AICI, dh mifLFkfr e clthu fjx e ,Ydkby wvFkok
, by leg dk 10’k djkuk YiMy@kIV viki@d;k d uke T thuh thrh g bl fof/
k Hjk mPp gkoMkdcuk dk fuek.k fd;k €k BIdrk gA blh idkj clithu fjx 1 €M
1’0 J[kyk dk vki*kd viD Ihdj.k bViM vili@ ;k dgykrk gA zn/kkr dh mifLFkfr
e nk ,Ydkoy gdkbMk d Begk dk B;kx djk mPp Brir gkbMkdkcu cukuk
Ydy.M Vi@ ;k dgyk;kA YIMy@KV Vi@ sk dk foLrkj djr g, xVjeu&dkp
u AICI, dh miflFkfr e clthu fjx e -CHO leg tM fn;k bl xVjeu&dkp

vilkid;k d uke 1 tkuk X;kA mnk

(IIHO

@+CO+HCI %@ +HCl



dkYc u dicfud vEyk d §kiM;e vFok 1kVi’k;e yo.k d tyh; foy;u dkfo]r
viVu dj ILrir vFok viErir Ixr giloMkdkcuk dk 17y'k.k BHo cuk;k blfy;
mlh d uke 1j bl diYc I’y'k.k dgk thu yxkA mnk

W | +2CO,+Na+K
CH,| coo | Kk YV CH,
ty!; foy;u
CH,| COO | Na CH,
— | +2CO, + 2Na
CH,| COO | Na CH,
tyh; foy;u

tyh; foy;u giu I K, Na /kr fd;kdj KOH ;k NaOH dk fuek.k dj yrn gA

fdlh , jkefvd vYMgoM dh fdlh , 1 ,yQfvd vEy ,ugkbMM 1 fEle nk
vYQk gkbMktu ijek.k gkr gk mih ,y1Qfvd viy d BkiM;e yo.k dn mifLRfr
e vitid;k djku 1 virir vty |kIr gkrk gA ;g 1;kx 1jfdu oKkfud u fd;k
blfy; bl viki@d;k dk ijfdil viki@d;k uke fn;k x;kA mnk

CIJHO CIJH:CH COOH
CH,CO 0
@ Lo > o CH, COO Na (180°) 5 @ +CH,COOH
CH.,CO
cltYMgkbM , y1Qfvd , ugkbMkoM virir vty iflufed veyh

i, IfvVd , ugkoMkbM:

jhej&Vheu

bu jhk;uKk u fQuky d {kjh; fo;u dh DykjkQke 1 f@;k 60° rki 1j
djkd ikir inkFk dk vEyh; €y d Bk vidvu fd;kfel 1 Tyiflyd |, YMigkoM
ikir gviA bl viki@d;k dk migh d uke 1 Ekuk x;k mnk-

(l)H (l)Na
NaOH — CHCI, viyt; ty __CHO
@ + CHCl3 W U H SO @ + 2HCI
fQuky iyhfly , YMigkbM#



tc DykjkQke (CHCI) d LFku 1j dkcu VVIDykjkbM (CCl) dk mi;kx
3 4
fd;k x;k rc Tyn IYMgikoM d LFkku 1j Bytflfyd viy ikir gviA

(l)H (l)Na
NaOH CCl, viyh; ty _ COOH
@ + CC|4 W @/ U H % @ 3HCI
fQuky Iviflfyd viy

oVt Hjk IkiM;e Mkr d Bk ,Ydkby gykoM T dk bFkh; foy;u xe fd;k
X;k rk mPp ,Ydu ilrir gkoMkdkcut ikir g,A bl oVt vilki@;k uke fn;k
X ;KA

R—X +2Na+ X—R > R—R + 2NaX

dN , I mnigj.k g tk oKkfud d uke T ugh tku tkdj cu inkFk d uke
I thu tkr gA mnk dkckby vetu vikid;kA bl viHi@;k e IDykjkQkeh di dN
cn ,unytu e feykdj vYdkgyh KOH d BiFk xe dju 1j cnenkj vikb Bk BkbukbM
idkckby vetuh curk gA doy ikFfed velu gh ;g vitid;k n’kkr g bify;
ikFkfed vehuk dh igpku gr ;g egRoi.k vitkid;k ekuh xb gA

—H,0
CH, NH, + CHCl,+ 3KOH ——> CH3—N°C + 3KCl

effky vehu = lefFky vikb Bk Bk; ukbM?
NH, NOcC
' A
mnk- @ + CHCI, 3KOH S0 + 3KCl
, uhyfiu IQfuy wkb Bk Bk; ukbM
Ivehuk cltchut

aykQke VIiHtkid k&

, 1 vYdkgy ftue 2C oky (CH3—CH—Hkkx) VFkok nk dkcu oky dikckukby
;kixd (CH3—CO—Hka) tc fdih {kj dh miflFkfr e gyktuk (Clz’ Br, |2) d
IiFk xe fd, thr g rk cuu oky DykjkQke] ckekQke vFkok vk;kMkQke Iftefyr
21 1 gykQke dg thr g vk bl Tkek); vitkid;k dk gykQke viti@d;k d uke
I thuk tkrk gA




CH,CH,OH+4C|+6NaOH ——>  CHCI _+5NaCl+HCOONat+5H.0

DyAjiQle

CH,CH,OH+41 +6NaOH——>  CHI_+5Nal+HCOONa+5H,0

vk; kMkQke

CH CH OH+4X +6KOH——> CHX +5KX+HCOOK+5H O
3 2 2 3 2

1-

gyiQle

egRor.k 1fforu vku gr ;fDr;k

,d dicu oky ,Ydu I vYdkgy] vYMigkbM] dikckiDIfyd] vEy] veiu

vifn cuku gr futu rdutd viukb €k Idrh gA

H O

| I
cH,AONaCLO, oy on O, - c=0 O, 4 c—o0—H
N ety ,vde  QiewhgbM  Qijfed vy

O O

[ T
H—C—OH + HNH, ———» H C—NH, . ~d dicu gl
d Coyk viy  velfusk —HOH  oieeibi ng\ffl;kfék_ekkbM 1 &0 ugh

(OK.Cr,O, (©)

CH,—CH CH, CHO —> CH.COOH
ofw ik o - G0N HS0, ? ’ T NH,

Br,+4KOH
2H,0+K,CO, +2KBr + CH,—NH, «—————— CH,CONH, + H,0

a v 9kQeu chekbM
C okyk vehu VD -k nk c okyk ,ekbM

gkQeu ckekoM viHf@ ;k d viuku I cuu oky ;kixd e ,d dkcu dh def

gk tkrh g vrt gk Hh >CO leg dk gVkuk gk ;g fd;k djkb €tk EdxhA bl ink
e bl 1dkj n’kk;k €kuk Nk=k dk cri;k €k;

)
i)
i)

R-CO-NH, + Br-Br ——> R-CO-NHBr + HBr (Acid)
HBr + KOH ——> KBr + HOH
R-CO-NHBr + 3KOH ——> KBr + K,CO, + R-NH, + H.O

R-CO-NH, + Br, + 4KOH ——> R-NH, + 2KBr +K CO, + 2H,0
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2-  ;in -NH2 leg dk vYdkgyn (-OH) leg e cnyuk gk rk bld fy; en
viDIhdj.k djuk gkrk g vU;Fik vYdkgy d Bk AN ek=k vYMhgkoM dh Hh

cuxtA en viDIhdkjd NaNO /HCI gA

NaNO,/HCl
H,0

R-NH, > R-OH + NH,-

NH, + HCl — NH,cl NaNO: |\ N, + Nacl

3 tccdh I[;kfdlh ;kixd e c<kb thuh gk rk fuEu rdutd viukb €k
Idrh gA

PCl, KCN Na/Alc.

R-NH, NaNOMCl 5 on iy R g o> R-CN-22% R-CH —NH
(t@ C @ aran &) (Ale) (H.) (@ ¢ ol arer o)

4- dkcu B[ ;k c<ku di nljh fof/k oVt vii@d;k o g blle fdlh ,Ydu d
ekuk gykoM cukdj bFj e TkiM;e d Bk ; gykoM feyku i gykbMk d nk
v.k feydj vf/kd dkcu oky gkbMkdkcu e cny tkr gA mnk-
R-(X) + (Na) 1bFkji +(X)- R—> R—R + 2 NaX
bl fof/k 1 efFku dk bFku e bFu dk tkiu e cnyuk vklku gk tkrk gA
mnk-

5 tcCdh I[;kfdlh ;kixd e de dh tkuh gk rk igy mI inkrk I vekoM
(R-CONH2) cukuk gkxk vkj vekoM 1j gkQeu ckekoM viHf@;k djkd bl R-
NH lvehui e cny fy;k tk;xk ble ,d dkcu de jgxkA vc bl velu 1
vkx2 pkg vulkj vYdkgy ;k vYMigkbM ;k vEy ;k vEy DykjkbM ;k vEy
,ugkoMkbM wkfn bPNkulkj cuk; € Idr gA

IOFkil IbFki%
on, ey o NAORE L o o, Gy op o NAORIE L ool con,
NaC T HCHAC iy

LiAIH
CH > CHCl —>ng CH.CN 5 NH,- + C,H,COOH L,b'ijl/ :
— H i

-H,0

i }
CH.,.CH, M C,H.CH,OH
ikiu

11
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6- de dkcu oky vYdkgy I vikd dicu oky vYdkgy e ifjoru dju d
fy; futu 1f@d;k viukb €t TdxiA

cHoH s cna KN oy on—
bFkj | Na LifAIH, tyh; | vidvu
CH.,—CH, CH.—CH,—NH, CH.,COOH
laz HNO, Li[AIH,
CH.CH,CI CH.CH,OH CH.CHO
tyh; | KOH NgAlc(2H)
CH,CH,OH CH.CH,OH

;fn vEyk e di B[ ;k c<kuh gk rc futu 1f@;k dk viuk;k € Idrk gA

HCOO

'd vlou
Heoon <2CH). > Ca ————» HCHO
HCOO
| |
PCl
— CH.CN <~KEN H—Cli—CI «— H—lc—o—H
- '7 .
tyh; vidvu LiAIH, Y Y
l4H
CH,COOH+NH, CH,CH,NH,
nk dkcu HNO,
CH,CH,OH

@)

CH,CHO +H,0
(@]

CH,COOH ink dicut
7- JHVyhu 1 fuku 1nkFkk d cuku gr viukb thu okyn ;fDr;kA

ukV& ;kn j[k tk, fd tc Hh —NH, Ieg dk —OH e cnyuk gk NaNO, rFik HCI
1 3k djkA
2 v- ,d dkcu oky dkckiDifyd viy 1 2 dkcu okyk vEy cukuk mnkgj.k

12



Qkfed vty (HCOOH) I CH,COCH vty
2 ¢- nk dkcu oky dkckiDIfyd viy 1 ,d dkcu okyk vEy cukuk iv- dk

foi jhrk
cH.cooH + NH, ~ s ch.coonm, 9 cr.conm,
,FIfvd viy Br,+KOH
[2Carbon] gkQeu chekbM
Vi ;|
Na,Cr,0, NaNO,/HCl

o l—HCHoW CH,OH <—————CH_NH, + KBr + K,CO,
2 4

HCOOH
Qkfed vity

[1Carbon]

13



1"u&i= (yfilVv
BLUE PRINT OF QUESTION PAPER

ik gkij 1d.Mjh

d{k & X 1.kd | 75
fo'k; & jHk;u "KL= le; 13 %V
1-O- bdkb bdko 1j | wvdokj 1’uk dh B[;k |dy 1°u
vkofVr | olLrfu'v | 4 vd |5 vd
vd 1vd
1 | Bkl voLFk 04 1$1$1$1 | & & &
2 |foy;u 06 1 & 1 1
3 |fo]r jlk;u 06 1 & 1 1
4 | Jklk; fud cyxfrdh 05 1 1 & 1
5 |[lrg jlk;u 04 1$1$1$1 | & & &
6 |dN vk dk fu'd.k 05 1 1 & 1
,0 mud ie[k ;kixdk
dk v/;;u
7 |P&ykd d rfo | 05 1 1 & 1
8 | P&lykd d rRo Il 05 1 1 & 1
9 |d,o f&lykd d rfo 06 1 & 1 1
10 [milgl;keh jlk;u 04 & 1 & 1
11 |gyk ,Ydu ,0 04 & 1 & 1
gyk, jhu
12 | vYdigy fQuky ,0 04 & 1 & 1
bFk]
13 | vYMngkbM] diVku rFik 04 & 1 & 1
dickiDlfyd vty
14 | ukbVktu ;Dr dkcfud 03 1$1$1 & & &
;kfxd
15 | to v.k 05 1 1 & 1
16 |1 nfud thou e jlk;u 05 1 1 & 1
I Hkjr d ikphu
oKkfud ,0 oKkfud
I LFiku
S kX Y 75 1204 4 10 3 | 13%4%17

uv& , 1 vud (yfiV gk Idr gA ftu bdkb;k I oLrfu'v IN X; gA wi;
tyfivV.e 1 wU; bdikb;k I Ho IN € Idr gA bl idkj fdlh Ha
bdko I oLrfu'v 1"u IN €k Idr gA




ikn"k 17uil=

le; | 3 %V 1.kd ¢ 75
1'u&l cgfodYih 1'u
\Y, thk dfYou i1 vikdk'k vk;fud f@LVyk e mifLFkr gkrk gA 5 vd
(@ Yudy nk% (b) "kvdh nk'k
(c) lkr VkikD; nk'% (d) dkb nk'k ugh
C 1VE'k; e bee pryd e fALVyhdr gkrk g] vrt ikvi'k;e kr e K dh
lel;o;u B[k ghxhA
@4 (b)3 ()8 (@0
| Idjiu D;k g
(a ifjj{kd (b) feBkI ink dju okyk InkFk
(o) 1"rd (d) nn fuokjd
n fidVvl giMM;k dk jkx fd T foVifeu dh deh I gkrk gA
(a) foVkfeu D (b) foVkfeu K
(c) foVkfeu C (d) foVkfeu A
b tc viid;k A+B<=ABe A di Bllnrk nxuh dju tk; rc vitkid;k
dk ox gkxkA
(a) pkxuk (b) NXuk (c) vifjofrr (d) Vk/kk
1'u&2  fjDr LFku dh ifr djkA
(@ dip 0 e B g > vd
(b) rki c<ku 1j v/kpkydk dh pkydrk oo gkrh gA
(©) kMK OKV —omreromreroreroe foy;u gA
(d) ekud gkbMktu dk byDVEM foHQ -mmreremreroeee gkrk gA
(e) fV.My itko dkyk;Mi d.kk d 1dk’k e - Hyk gkrk gA
1'U&3  TkMh cukviA 5
) i vd
@ 1k; 1 (@ Vk;ju
(b) fo'kekx ri= (b) fejcu dk ry
(c) geVkbV (c) nxUk ;Dr ok"i"ky no
(d) ukbVkclUthu (d) dkykbMh foy ;u
(e) vib Ik TkbukbM ety ery
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1"u&s

1"u&5

1"u&b

1"u&7

1"u&8

1"u&9

,d "ln e mRrj nhft;A 5 vd
(@) vo{ki dk dkyk;Mh foy;u e ifjoru dgykrk gA

(b) PCI, di Vk—fr gkrh gA

(c) JiM;k,fDVo gyktu dk uke crib;A

(d) no voLFk e ik; thu oky 1Qe.k /ikr dk uke criviA

(e fdl viti@d;k d vire miiku e dkcu J[kyk e ,d dkcu ijek.k de

gkrk gA

viti@ sk dk v) vk; dky I D;k Be>r okA iRe difV vitkf@sk d 4 g
V) Vk;dky d fy; I=0;Rilu dift;A

VFkok
idkk jklk;fud Vi@ ;kvk d pkj mi;kx fy [kA

QkVkxkQh D;k g] bl futu feUnvk d vidkkj 1k Be>kb;A 4 vd
1 Ixkrh lyV dk fuek.k 2 Moyfix

VFkok
fed /ikr 1 D;k De>r gk dkij dh riu fed Mkrvk dk 14Vu u mi ;kx

fy [\

SO, vkj Cl, dh fojtu f@;kvk e virj fy[k\

VFkok 4 vd
ric d Dk ukbfvd viy dh f@;kvk dn Tendj.k niftc;\
dkj .k fy kA
1 HFdk dip dh ckry e Bjffkr ugh j[k tkrk g \ 4 vd
2 "W; ox d rRo Nell; ifjfLRkfr;k e ;kixd ugh cukr \

VFkok

1 m—"V x Ik dh vk;uu Atk ToPp gkrh g \
2 leg 17 d rfo icy viDIhdjd gkr g \

Li"V dift; fd Ni(CO), pr'Qydh; g] tcfd [Ni(CN),]20x leryt; 4 vd
g] D;k\
VFkok
[Fe(CN)J= ncy vuptcdh; g] tcfd [Fe(CN) ] ifr ptcdh; g]
D;k\

16



1"u&l0

1"'u&ll

1"u&l?

1"u&l3

1'u&l4

1"u&l5

futufyfkr 1j letdj.k Hgr Vil fy kA 4 vd
1 jhej&Vheu vitkf@ ;k 2 dkfcu, ;hu vitkid ;k

VFkok
futufyfkr 13 lendj.k Tfgr fVIi.k fy[k &
1 DDT 2 BHC

1;kxMkyk e Mkb,frky bFkj cuku dh fof/k dk o.ku futu fcinvk 1j 4 vd
dift ;A
1 fp= 2 leidj. 3 foflk
VFkok
"y jk ,fFky ,Ydkgy cuku dh fof/k dk o.ku futu fclnvk 1j dift;A
1 ok"k dk cuuk 2 ok"k dk vklou 3 1f) "k/ku

QkeYMngkoM I futu dk ikir dhft;A 4 vd
1 ;JkVkfiu 2 1jkQkeYMhgkbM
3 cdytkbV 4 eFkuky
VFkok
,nfvd viy 1 futu dk iklr dift;A
1 ,flfvd ,ugkbMkbM 2 eFu
3, IhVku 4, IhVekbM

1kViu dk futu felnvk d vidky 1) Be>kb;A 4 vd
1 1krkfed Tjpuk 2 fo—frdj.k

VFkok
DNA 0 RNA e pkj virj fy[KA

Hkjr d nk ikphu oKkfudk d ckj e fyf[k;A 4 vd
VFkok
fdUgh pkj vk'/kn; 1k/k d okLrfod uke o mudk ,d&,d mi;kx fy[A

1 DoFkukd e mW;u D;k g \ 5 vd
2 ,d tyh; foy;u -0.186°C ij terk gA DoFkukd mlu;u Kkr
dift; (K, = 186K, Kg mol, K_ = 0.0512K Kg mol?)

VFkok
1 1jkBj.k nkc D;k g]
2 300K 1j ;fj;k d ml foy;u dk 1jkhj.k nkc Kkr dift;] feld

17



1"u&l6

1"'u&l7

1 yiVj e 6 xke ;fj;k gA
(R=0.0821 yiVj ok;e.Myh; fMxit eky* ;fj;k dk v.kHkj¥:60)

vikf@ sk dh nj D;k o] bldk iHkfor dju oky pkj dijd fy[k\ 5 yd
VFkok

ngyh Atk vk 11@;u Atk dk Be>kb;] rAk budk vkil e BECU/k

crib;A

yUFkukoM Bdpu D;k g] bB 1 yUFkukbM ij iMu oky itko] dkb ru g ¢
itko Be>kvikA
VFkok
3D rRok futu x.k dk Li"V dift;&
1 mRijdh; x.k 2 JXhu vk;u

18



vkn’k mRrj
1’u- 1
b Yk dkb nk% ugh
ik 8
it feBkD ink dju okyk 1nkFk
livi  foVkfeu D
vt nxuk

2h it vidLvwi;
lin  of)
ik x0 dknoe
il "kU;
ivh - 1dh.ku

B3 Wi tyery
it dkykoMh foy;u
it vk;ju
livi  fejcu dk ry
vt nxU/k;Dr ok'’ky no

W iy EIvedj Lk
it f=dk.kh; fijkfeM
iih  ,LVVhu
livi 1Kk kejdjt
vt gkQeu chekbM vitki@ ;k

1'u 5

mRrj & v) vk;dky & og le; ftle @;kdkjd di Bunrk midh ikjfeskd
Bnrk dh vidk jg tkrh g vFiok og Be; fele dib f@;k v) 1.k gkrhi g mi bl
f@;k dk v) vk;dky dgr gA bl t221 inf’kr djr gA ifke diV d fy, bldk
ek=d feuV gkrk gA

iFe diV vitkid;k d fy, =
iFke difv vitkid;k d fy; Bekdfyr nj letdj.k futu gkrk gA
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t a—X
t = 2.303 log a
K a—X
telj x = a
2
tv2 = 2.303 log a
K (@)
Y2 = 2.303 log2
K
t = 2.303 x  0.3010 [-10g2=0.3010]
K
% = 0.693
K
iFke diV viti@;k d fy, v) vk;dky dk eku nj fLFkjkd d 0; rdekuikr
gkrk g

VFkok
1de’k jklk; fud viki@;k d pkj mi;kx
1 idk jkIk;fud viti@;k,] Tyj Atk inku dju dk ,d ek= Tkku gA I ;
I iklr Atk dk jkIk;fud Atk d i e ,df=r djd bldk fofklu ik e i;kx
fd;k thrk gA
2-  jlk;um]kx e vud cgyndj.k f@;kvk rFik dikcfud ;kixdk d 1°y'.k e
1di’k mRijd dk dk; djrk gA
3+ QkVkxkgh v) pkyd byDViMk dh Bgk;rk I ty dk id’k o r vigkl
djd gk; Mktu b/ku cuk;k thrk gA
4- wvud wvihfud ik]kixdh 1dkk jklk;fud f@;kvk 1) vidfjr g QkVkxkQI
QKVK fIfVx] Jxhu QkVixkQh vkfnA bl d virfjDr vU; mi ;kx Hh fy [k €k Bdr gA

1'u 6
mRrj & 1dk’k di mifLFkfr e oLrvk d fp= vidr dju dk QkVkxkQh dgr g ;g
flYoj gykoM d 1dk’k d ifr Ixkfgrk 1j fulkj djrk gA

1- Ixkgh lyV dk fuek.k feyfVu ;Dr vekfu;e ckekoV d %y e flYoj
ukbVV dk velfu;ke; foy;u feykr g fel 1 flYoj clekbM vir egu d.kk d -
e vofkfir gk tkrk g fed.k dk yxtkx 45° 1j dN le; d fy, j[knr gA fell
AgBr d d.k cM gkdj mfpr vkdkj d cu tkr gA bl 1dkj AgBr dk ftyfVu e
,d beYlu cu tkrk gA vc dkp dh IyV 1j yky 1di’k dh mifLRfr e beYlu db
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,d irynijr teknh trh g bl 1di’k dh vU; fdj.k d i1fr Ixkgh cuku d fy,
feyfVu e fo’k'k 1dkj d jtd feyk fn; thkr gA BHh jxk dh fdj.k dk iHkfor
dju okyh IyV dk 1udkefvd IyV dgr gA

NH,Br+AgNO, — AgBr+ NH,NO,

2-  Moyfix QkkxkfQd IyV dk yky 1dk’k e dej I fudkydj (Developer)
1f'Vdkjd e Mkyk tkrk g Miyaj ik; jkxyky fDouky gkbMkiDouky ;k ,feMky €l
vipk;dk dk {kjh; %y okrk g ;g 1di’k Hjk akjHk gb AgBr I Agvip;u dh
f@;k dk 1.k dj nrk gA IyV e ftu Hixk i 1dk’k iMrk g ogk flYoj dh dkyh
rg te thri gA bl 1dkj oLr dk pednyk Hkx IyV dh volLFik e dkyk gkrk g vkj
dkyk Hkx B1Qn gkrk gA vri oLr dk 1.k mYVk fp= IyV 1j ikir gkrk gA

C,H,(OH) +AgBr — C H40,+2Ag+2HBr
fDouky

VFkok
fed Mr & ;g nk ;k nk B vikd Mr ;k v/ikr dk THkxh fed.k gA fed fr,
viu tud Mrvk dh ryuk e vikd dBkj] vikd xyukd okyh rik vikd B{kj.k
ifrjk/kh gkrh gA ric dh feJd Jir,

1-0-| fed /kkr dk uke | IxBu mi ; kX

1- ihry Cu-66 1 28 % cru ,o efr;k cutu e
Zn-20 1 40%

2- dk Bk Cu-80 1 90 % efr;k fIDd o e’liu cuku e
Sn-10 1 25%

3- Xu eVy Cu-88% rki] cnd cuku e
SN-10%
n-2%

bud vylkok vU; fed fikr, fy[k tk Idrh gA

1'u 7

mRrj & Dykjhu dk fojtu viDIndj.k Hjk gkrk g tcfd bld foijir 1YQj
MkoviD BkbM dk fojtu vip;u Hjk gkrk gA

Dykjhu dk fojtu LFk;h gkrk gA
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Cl, + H,O — HCl + HO,
HOCI — HCI + [O]
JXhu InkFk +[O] — Jxghu 1nkFk
SO, dk fojtu VLFk;h gkrk g D;kfd o jxghu InkFk ok;e.My dh viDIitu
I viDIhdr gkdj 1ub jxtu gk tkrk g &
SO, + 2H,0 — H_SO, +2 [H]
JXhu InkFk + [H] — Jxgiu 1nkFk

JXghu 1nkFk W JXhu TnkFk

VFkok
ric dh ukbfvd vty I vitid;k, &
1- B.M ,020 1 25 ifr’kr Ikin HNO, I
4Cu + 10HNO, — 4Cu (NO)2+5H,0+H,0  ukbVI viDIkbM

2~ B.M,035 145 ifr’kr In HNO, I
3Cu + 8HNO, — 3Cu (NO,)2+ 4H,0 +2NO  ukbfvd wiDIkoM

3  B.M,050 ifr’kr Iln HNO, I
Cu + 4HNO, — Cu (NO,)2 + 2H,0 + 2NO, ukbVktu ij

4- 50 ifr’kr In rfk xe HNO, I
5Cu + 12 HNO, ——- 5Cu (NO,), + 6H,0 + N, ukbVktu

1'u 8
mRrj & (a) HF dk dkp dh ckry e Bjf{kr ugh j[k tkrk g D;kd og dkp dh
ckry d dip 1 1@;k dj ml %y nrk g
SO, + 2HF, — SiF, + 2H O
Silicontetra Flouride
SF, + 2HF —> H,SIF,
Hydro Flourosilic Acid
Na SO, + 3H,F, —» NaSiF, + 3H,0
Sodium Flourosilicate
Vkj Sodium Flourosilicate cukrk gA

(b)  "K; ox Ivkn'k xBh d DHh ajek.k d BHO dkk 1.krt Hg okr gA gify ;e
dk Nkmdj THh x Bk dh cka;r; d{k e LFkk;h v'Vd 0;0LFkk ns?np® gA gify ;e e
137 LFkk;h fol skl gA
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1 "W; xBk d 1jek.k e dkb v;fler byDVku ugh gA vri ; rRo jkiik;fud
cl/k ugh cukrA

2 mPp vk;uu Atk d dkj.k byDVku R;kx dj /ku vk;u ugh cukrA

3 mi{k.kh; byDVku cUkrk d dkj.k ; byDVku xg.k ugh djr vkj _ .k;u
ugh cukrA

VFkok
1 m—"V x 1k dh vk;uu Atk vikd gkrt g D;kfd bu x Ik dk byDVifud
foU; k0 1.k Hjk ,0 LFkk;h gkrk gA f€0 T bue 1 byDVku fudkydj vk;u cuku d
fy; vk;uu Atk cgr vikd yxri gA blfy; ;g vid; gir gA
2 leg 17 d rRo icy viDIhdkjd gkr g D;kfd bu rRok dh byDVku cU/krk
vilkd gkrh gA vri bue byDVku xg.k dju dh {kerk vi/kd gA bl dkj.k ;g 1cy
viDIhdkjd gkr gA

1'u 9
mRrj & (a) [Ni (CO),] pr'Qydh; g tcfd [Ni (N),J2ox leryh; g D;kid
[Ni (CO)] Idy e /ikr 1jek.k -1 e gA vri bldh viDIhdj.k B[k "U; gA
Ni(28) dk 1jek.k fol;kl futu fyf[kr gA
28Ni = 1S, 23, 2P, 3%, 3P°, 4S°3d®
vri byDVkfud foU; kil g

_ d 48 4P
N1 411 [ LI

Idj.k d 10 rFk cl/k fuek.k d fy; 4SbyDVku 3d d{kd e 0;ofLFkr gk
tr g v

vri Idy [Ni(CO),]° e &

3 i,
KN N I S g XS BRI B

;9 SPIdj.k g blfy, pr'Qydh; g tcfd [Ni(CN),]2e Ni dh viDIhd]
I[;k +20A vri Ni* dk byDVifud foU; kI gkxk&

3d .. 4S....... AP
[NI(CN),I*NigD) visu=[2 T30 T% 1 [ [T T 1

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

dsp? Idj.k d dkj.k Idy di Tjpuk ox Beryh; gkrh gA
VFkok
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[Fi(CN)J= ncy vuptcdh; g tcfd [Fe(CN)J* ifr ptcdh; g D;kfd
[Fe(CN) e Qfjd vk;u e vire Rtk vire 1 ,d d{k dk byDVifud fou;kl
futu fyf[kr gA

Fe® dk 1jek.k Dekd g 26-3=23 = 1<, 25°p°, 3PP

+++ 3d 482 4P
Fe™ vk;u=[1T1T1[1011] [ ] [T T 1

;0 d?sp? Bdfjr dfkd g vri fol;kl

K0 I I O I A o
gk oPsp® Idifjr difidl 6 byDViu sk d fy; i:Dr ghr gA
[Fe(CN)J” s =0 T0[1] [xx] [ [P (noaired aramagnet i

gk 1) ,d v;fler byDVku g blfy, ;g ncy vuptcdh; Paramagnetic
gA tcfd [Fe(CN)J*“e Idfjr QI vk;u dk byDVkfud fol;kl

Fe**|||5|||||I|||E

P T 7 by v TR v IR v s v  pdp
[Fe(CN),]* [ [ 4 [1 5I_{<f<_l_>§>_<_l - _|_>_<{<_|_ DX [xx[Xx[: poired Diamagnet Rt

;gk 1) IH0 byDVku ;fXer gA vri Qjklk;ukbM vk;u dh 1—fr ifr
pEcdh; diamagnetic gkrh gA

1'u 10

mRrj & (@ jhej &Vheu vitkid;k & fQuky dk dkfLvd {ij dh mifLRdfr e
DykjkQke ;k dkcu VVIDykjkoM d BkFk xe dju i1j wiFk ;k 1jk gkbMD I
,fYMgkbM ;k VEy curk g jrej&Vheu viHf@;k dgykrh gA

OH OH

' _CHO
@ + CHCI, + 3KOH ——> @ +3KCl +2H,0
et FARTBTH amelf srSR Softsess

(b) difcy ,ehu vitki@;k & ,fyQfvd ;k ,jkefvd ikrfed ,elu dk CHCI,
rrk ,Ydkgkyh; KOH d Bk xe dju 1j rio nxU/k ;Dr Qfuy vkblklkbukbM
idkfcu ,feuh curk gA

C,HNNH, + CHCI, + 3KOH —» CHN° C + 3KCl + 3H,0
,y1Qfvd vehu
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NI, N=C

@ +CHCL +KOH —— @ +3KCI + 3H,0
R anf)

VFkok

() D.D.T.ijk & MbDykjk MbQfuy VibDykjk ,Flu bidk jklk;fud uke g
bl Dykjk ctiu d nk v.kvk di 1iin H SO, di mifLRifr e Dykjy WVkbDyiik
, LiViYMgkoM: d IiFk viki@ sk djku ij D.D.T. curk gA

c-@-H H CI<Q)-H
+0=C—CCl, >C ccl,
CI@-H ™ CI<Q)-H

p—p SIEdIRI— Slﬁlhl'k*l QIS¢(*INN‘<‘/I'1

(2 B.H.C.bldk jklk;fud uke ctiu gDIKDykjkbM g cthu dk CI, d Bk
I; 1d’k dh miflRfr e fd;k djku 1j B.H.C.ikir gkrk gA bl 666 ;k xeDlu
-k 1]2]3]4]5]6 gD Bk DYkkjk IkayngIu Hkd dgr gA

O s —
W%WWE@BHC

H

1°U- 11 bFkj cuku dh 1;kx’kkyk fof/k '&

4 ETHYL ALCOHCL

-~ ) T
DISTILLING e (8 1 B
ELASK 0= ALCOHOL
: o + COMC.

e~ T /TR RECEIVER
| \ o ed - FUSION
i - { ETHER -':':';'-;'-;':"-'_'.":-'.' o MIXTIURE

Laboratory preparation of cther
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mRrj & fp=
leid) .k C,H.OH + H,504 33 » CHHSQ +HO

CHHSO, + GHOH—"">CH-O-CH +H SO

fof/k 1& 25 xke 1kVi’k;e Mb@keV dk 100ml ty e Mydj ,d xky inh d
fyild e yr gA fcindkjh dhi e 100ml ,Fuky rFk 20 ml Ikin H,SO, dk
fed.k y fy;k thrk g fp=kulkj midj.k r;kj dj fyiLd dk €ty m'ed ij xe
djr g] cut gb ok'i 1%fu=e I xtjrh gA bl vitk@;k e in (ii) e H,SO, iut
mRilu gk tkrk g & CHOH I in (i) d vullj @k djd ml iut bRj e
cnyrk g bIfy, bl viojy bFhdj.k dh fof/k Ht dgr gA

Whu & 1ikcCkyk foffk 1 oakir bRy e ,Fuky] €ty] o BY];fjd vEy dh
v’k sk gkrh gA 1gy bR dk NaOH foy;u I /ikr g fE1T 1YY;fjd vEy dh
v’kf) nj gk tkrh gA bRj oky ry dk 1Fkd djd mle 50 ifr’kr CaCl, foy;u
feykr g bl 1 ,Ydkgky vyx gk thrk gA 1RDdkjh dhi Hjk bRk dk 1Fkd dj yr
g rik vukn CaCl, d mij B[k yr gA 54°-36°C 1j iut vklou dju 1 ")
bFkj 1Kr gkrk gA

VFkok

"ty @1 ,Ydkgy cuku dh fof/k

1 o’k dk cuuk & xtu d jI 1 *iDdj d f@LVy iFkd dj yu d i1’pkr
iy xk< jx dk pklut €k no cprk g fEl "k dgr g] "j e ty feykdj 8
1 10 ifr’kr ru djr g vij blle FikMh ek=k e vekfu;e 1YQV vkj velfu;e
QKLQV rFk 1YY;fjd VEy feyk fn;k €krk g mDr foy;u e 5% ;ILV feyk fn;k
tirk gA fed.k dk 2 1 4 fnu d fy, 25° 1 30°C fMxh rki 1j j[k nr gA dN
le; 1’pkr ;ILV e mifLFr ,Utkbek dh mRijd f@;kvk Fhjk ,Fruky cu tkrk gA

CH,,0, + H,0 =T, Q|—|]206+CHO
ﬂﬁrﬁw

CGHHOGWQ% 2C,H.OH + 2CO,

illr foy;u dk o’k dgr g fele 6 1 10 ifr’kr CH.OH rfik "K'k ty
vkj vi; v’k) gkrh gA
2- o’k dk vklou & ok’k dk vklou dkQ HHkd e fd;k tkrk g ble nk
Lretk gkr g fo’y'kd rFék 1fj’kikd € ,d nlj I €M gkr gA ok’k dk Efiykdkj
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uyh Hjk 1fj’kkd e 1 iokigr djr g ikir xe okt fo’y'kd d mijh fgL 1 |
Mnyj&/ny txjkr gA fo’y'kd e mij dh vk & joh ki uhp dh vk vk jg ok’k d
IEid e vikrh g rik mBe 1 ,Ydkgky okf'ir djrh g ,Ydkgy dk DoFkukd 78-3
gA vri ;g oK'l e vkx c<rk tkrk gA bu ok't dk I7%fur dju I yxHx 90 1fr’kr
,Ydkgky iklr gkrk gA

MOLASSES WATER ALCOHOL VAPOUAS
AT BARAIER %\

I " — rﬁ!_ —
— L E
~ " K |

WASH -
s Ty g
-II—-I L S

L |

L |FERMENTATION o -
TANK 30°C (| steEAm
= —
g FRACTIONATING
: COLUMN

Manufacture of ethyl alcohol from molasses

3 ifp’hku& ok’k dk fp’kku atkken vklou 1 djr gA iHkth vikllou dju

1j riu ikt 1kir gir gA

1-  iFke tHkt & ble , IVfYMgkoM vikfin de DoFkukd d vinl; gkr gA

2-  f}rh; ikt & ble 93&936 ifr’kr ,frky ,Ydkgy gkrk g bld ifj ik/ku
1 ifj’) ,Ydikgy feyrk gA

3~ vire ikt & bl T;ty ry dgr g ble mPp DoFkukd oky vin(; gkr
gA

1'u 12
mRrj & QkefYMgkbM T futu dk cukuk &

1) jVKQu &

6HCHO + 4NH,—» (CH,.N, + 6H O
YRR ST (R

@  ijk QlefYMgkbM &

NHCHO MT =R, (HCHO),
1 wrifeeerss
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3 cdylbM &

?H OH OH
@ + HCHO — CH;@—CH;@—CHZ
EEIGH
CH, CH, ¥me
CH, CH, CH,
OH OH

(4) eFuky &

HCHO + H, N> CH,0H
&1 wrifeserss

VFkok
, Infvd vty 1 futu ikir djuk
@ ,Ifvd ,UgkbMkbM cukuk & [CH,CO-O-COCH,]
CH.COOH CH.CO
> 0 +H,0

+P,0, —>
CH,COOH CH,CO

(20 eFu cukuk & [CH,OH]
NaOH

CH,COOH + NaOH——— CH,COONa—~Z= CH, + Na,CO,

3 ,1Vku & [CH,COCH]
CH,COOH + Ca(OH), —» (CH,CO0),Ca —2—» CH,COCH, +CaCQ,

4 ,1iVeloM & [CH,CONH,]
CH,COOH + NH, —— CH,COONH, —2 > CH,CONH, + H,0
IEEg WERee WieHEs

1'u 13

mRrj & (1) ikVhu dh ikFkfed Bjpuk & ilrd 1 n[kdj thudkh ikir dj
(2 fo—frdj.k & ukvhu dk fo—frdj.k e 1kvhiu m>”ek rFik jlk;uk T itkfor
gkr gA 1kVhu dk xe dju 1j vFok jklk;fud ;kixdk 1 f@;k djku 1j bldh
tfod f@;Kkyrk u'Vv gk thri g vkj ; Ldfinr gkdj vfoy; gk thr gA bl f@;k
dk ikvhu dk fo—frdj.k dgr gA fo—frdj.k I 1kviu dh 1kFkfed Bjpuk vifjofrr
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jgrh g fdir f}ri;d ,o rri;d Bjpuk e ifjoru gk thrk g €1 & tc v.M dk
mcyr g, ikuh e dN nj d fy, j[kr g rk v.M dh 1kVhu vioy; j’knkj 1kviu
e ifjofrr gk thrh g fENT 1kVhu Ldfinr gk tkrk g vFkr ikvhu dk fodfrdj.k

gk tkrk gA
VFkok
D.N.A.0 R.N.A. e pkj fuku fyf[kr vrj gA
R.N.A. D.N.A.
1- bldh ,dygfyDl Bjpuk gkrh g |[bldh f}ViyDE Tjpuk girh g fEle
2- |ftle jkbokt “kdjk gkrh g Mh&wKD Bhjkbckt "kdjk gkrh gA
3- |bId ik;jhfeMiu {kj e ;jfly ble ik;jifeMiu {kj e Fkk;ehu gkrk
gkrk gA gA

4- ;9 MbVklykTe o Qkeklke e ik;k| ;g ukitkd e ak;k thrk g feldk e[ ;
thrk g feldk e[; dk; ikviu | dk; 1rd x.k d olgd d -1 e dk;
fuek.k gA djrk gA

;0 In’k okgd dk dk; djrkgA [1R;d D.NA. ,d ;k ,d 1 vikd
,Utkoe d dk; dk fun’k djrk gA

1'u 14
mRrj & ukphiu Hkjrh; oKkfud
(1) pjd & fpfdRlk "= d {i= e egku dk;k d fy, pjd dk fpfdREk "KL=
dk firk dgk tkrk gA

vk;on e vipk; pjd dk ;kxnku egRoi.k g D;kfd blgku ekuo Ijpuk ,0
J0r Ipkj d ckj e egroi.k thudkjh miyt/k djokb gA bld virfjDr e/keg]
{k;jkx ,0 an; Rc/h chekjh d mipkj Hh crk; gA

bud Hjk jfpr pjd Mgrk dk vk;on dk fo’o dk’k ekuk tkrk gA

pjd u bl pjd Ifgrk e 1 yk[k €M&ctV;k dh x.koRrk ,0 midh dk;
1.kkyh dk crk;k g migku ekuk g fd /kfed Bkp o LokLF; dk Bc/k gkrk gA migku
dgk g fd "kjhj efLr'd 1j Hktu o nfud f@;Dykik dk iHko gkrk gA fER T Jkxk
dk vklkuh T 1gpku dj funku fd;k €k Bdrk gA
(2) Vipk;d.kn & vikpk; d.kn dk ijek.k fI)r dk tud ekuk tkrk gA o
0’kf'%d n’ku d i1ord efu tkr gA o’k'%d n’ku dk ey vk/ikj ijek.kokn gA mud
vullkj I oLr, uk rRok I feydj cuh gkrh g tFof] ikuh) gok] viRek] efLr'd]
1di’] ekle] le; txg gA

vipk; d.kn u MiYVu d f1)kr d gtkjk o'k 10 crk;k fd cgek.M d iR;d
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d.k dk fuek.k 1jek.k Fjk gvk gA mlgku v.kvk dh xfr] foekvk vkj jkiik;fud
f@;kvk d ckj e Ha crk;k gA ibld virfjdr vU; oKkud €1 & vikpk; 1Jr]
vikpk; ukxktu] ck.k vV vikfin oKkfudk dk crk;k €k Bdrk gAl
VFkok

1'u 15
mRrj & (a) DoFkukd e mlu;u & fdIh no dk DoFkukd og rki g f€l 1j mid
ok't nkc dk eku ok; e.Myh; nkc d cjkcj gkrk tkrk g vrt ge tkur g fd fdIf
foy;u dk okt nkc ") foyk;d d ok'inkc I de gkrk gA vrt og rki i1j ftl
1j fdlIh foy;u dk ok'i nkc ok;e.Myh; nkc d cjkcj gk tkrk gA ivFkr foy;u
dk DoFkukdi mI rki B vikd gixk €1 1) ") foyk;d dk ok'i nkc ok;e.Mynh;
nkc d cjkcj gk tkrk g ivFkr k) foyk; d dk DoFkukd! ;kfu k) foyk;d e dikb
foy; feyku i mId DoFkukd e gku okyh of) DoFkukd dk mYy%u dgykrh gA
bl ATol Inf’kr djr g vri ATb=Th—Tb°

fgekd voueu ATf=0-(-0186) = 0.186°C

fgekd voueu fLFkjkd Kf=1.86 K Kgmol=

DoFkukd mlu;u fLFkjkd Kb=0.512 K Kg mol-
ATF=Kf x ekyyrk

ATE 0186 _
ekyyrk = —7—= 0186 = 0-2

ATbh=Kf x ekyyrk
ATF=0512x0.1
ATf=0.512°C

DokFkukd dk mlu;u =0.512°C
VFkok
jkhj.k nkc & v) 1kxE; >Yyh ik foyk;d v.kvk d foy;u dh vikj gru
oky 1okg dk jkdu d fy; foy;u 1j yxk;k x;k nkc 1jklj.k nkc dgykrk gA
WB

(2) pv = NRT = W RT

1I’u d vullj v=1wyiVj] T =300k, R=0.0821 yiVj ok;e.Myh;] WB =
foy; dk n0;eku] MB =foy; dk vf.od n(;eku fMxi eky-*

1jklj.k nkc p= \|</|V2 X \R/T = E?O X 0'08211X300 = 2.46 ok;e.My

1jklj.k nkc = 2.46 ok;e.My

1'u 16
mirj & vitkid;k d vitkdkjdk vFok f@;kQyk di Tiinrkvk e Be; d BkFk &k
ifjoru gkrk g ml viiki@;k nj dgr gA
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f@;kdkjd rik f13;kQy dh Inrk e ifjoru
le: viriky

bdko & eky fyVj* 1d.M*
vitki@;k dh nj dk tHkfor dju oty dkjd &
1 vikdkjd dk Tn.k& vikdkjd dk Bin.k c<ku 1j vitkfd;k dh nj c<
thrh g D;kid vitkfd ;k dh nj vitkdkjd d 11@; nl;eku d Bekuikrh gA Biun.k
c<ku ij vitkdkjd v.kvk dh B[ ;k c< tkrh g fERT iHkoh VDDjk dh B[ ;k e of)
gk tkrh gA
2-  viti@;k dk rki& Rkell; viHf@;kvk e rki c<ku 1 vif@;k dh nj e of)
ok tkrh ] D;kd rki c<tu 1 v.kvk dh xfrt Atk dk eku c< tkrk gA i ;kxk
Hjk n[k x;k g fd 1fr 10 rki of) 1 viki@;k dh nj nk T riu xuh rd gk tkrf
gA
3 mRijd dh mifLRkir& mRijd dh miflFkfr 1 1@ ; Atk dk eku ifjofrr gk
thrk gA fEl 1 Vvitkid sk dh nj ifjofrr gk tkrk g fEl 1 vilf@ ;k dh nj ifjofrr
ok tkrh gA Aukked mRijd viHf@;k dh nj dk c<k nr g tcfd __.kked mRijd
vitkid;k nj e of) gk tkrh gA
4- nkc& xIh; vitkid;kvk e nkc c<ku I vii@;k dh nj c< thrh gA nkc
c<ku I viikdkjd v.k 1kB&ikE vk tkr g iHkoh VDDjk dh B[ ;k c< thrh gA
fell vitkid;k nj e of) gk tkrh gA

ibld vyrok 1'B {k=Qy Hh fy [k €k Idrk g !

Viki@:k nj %

VFkok

ngyh Atk & 1i@;r v.k d ikl & IEi.k Atk gkrt g ml ngyh Atk dgr gA
ngyh Atk ;Dr v.k rjlr gh mikn Idy vij fQj viXiVr gkdj mRikn v.k e
cny tkrk gA

ngyh Atk % v.k dh fufure Atk + 11@; .k Atk
110; .k Atk & og Atk tk v.k dk 11@; dju d fy, vio’;d giri g 1{@; .k
Ath ikr v.k Atk vojik dk ij dj mRikn Idy cukrk gA

110; .k Ath = ngyt Atk & v.k di fufure Atk
110; .k Atk vij ngyh Atk e Ick & 1@;.k Atk vij ngyt Atk e ijLij
fudV dk Bck gkrk g v.k Atk xg.k dj 1i@;.k Atk ikir dj yrk g & "%
gh ngyh Atk e cny thrh gA ngyh Atk ;Dr v.k mRikn e cny tkrk gA vri

110 .k Atk =ngyh Atk& v.k di fufure Atk

ngyh Atk = 1f@; .k Atk +v.k di future Atk
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1’u &17
mRrj & yUrkukoM Tdpu & yUiukbMk d ijek.k @ekd d c<u d BkFk BkFk mud
1jek.kvk ,0 vk;uk d vidkj e deh gkrt g bl yUFkukbM Idpu dgr gA
dkj.k & yUFkukoMk e vku okyk byDVku kL;re dfk e u tkdj midk’k e 10’k
djrk g Qyr! byDVku vij ukikd d e/; vikdk.k cy e of) gkrh g fENT 1jek.k
rrk vi;u Bdfpr gk tkrk gA
yUFkukoM Tdpu d iHko & yUFkukbM Idpu futu fyf[kr dkjdk dk iHkfor
djrk gA
1 wvk;u dk vikdkj b yUFkukbMk d vk uk dk vkdky @e’k de gk tkrk gA
2-  fo]r __.KRedrk t Ce(58) I Lu(71) rd fo]r _ .kRedrk @e’kt vf/kd
gkrh gA
3- vip;u fotko +3 viDIhdj.k volFik d fy, vip;u folko @e’ki—2.48v 1
—2.25v rd Ce(58) I Lu(71) rd vi/kd gkrk €krk gA

VFkok

1Je.k rRok (3D) d Xx.k &

- mRijdh; x.k & foffdu jklk;fud viki@;kvk e 1;Dr gku oky mRijd
ik;t 1@e.k J.k oky rRo vkj mud ;kixd gkr gA

1Je.k dh mRij.k f@;Kkyrk d futu dkj.k gA
v-  el/;fed ;kixd dk fuek.k& 1de.k rRo ifjorn I;ktdrk d dkj.k vLFk;h
el/;fed ;kixd cuk yrk g vkj bl ikj ,d fukurj 1f@;.k Atk okyk uotu ik
vitki@d;k d fy, miy(/k djokr gA
¢ 1'B {i=& 1@e.k rRok dk 1"B {k=Qy vfikd gkrk g blfy, I;ktdrk,
Lor= vikd gk tkrh gA vri ; rRo viuh Irg ij vitkdijdk dk vik’kf'r dj
yr gA fel 1 1'B {i=Qy 1j vikdkjdk dk Bin.k c< thrk g QyLo: 1 f@;kked
ox e of) gk tkrh gA
2-  Jxhu vk;u & I@e.k rRok d (n=1) mi@dk’k vki’kd Hj gkr g bue
mifLFkr vk;fer byDVku n”; idk’k dh Atk dk vo’lkfkr djd mPp Atk okyt
fidbr wvifoVy e py tkr gA 1Q@e.k gk tkrk g QyLo:zi 1jkofrr 1di’k IQn u
okdj jxtu gkrk g blfy, 1de.k rRok d ;kixd vFkok vk;u jxhtu gkr g
mnkgj .k | Cu* = 18, 25°p°, 3s%ptd™, 4s°

Cu* = 1<, 25%p°, 3p°d®, 4s°

byDVkfud foU;kl | Li"V g fd Cur iD; 1 0% vk;u e IHh byDViu ;fler g blfy,
n’; idck di Atk dk vi“lfkr djd bld byDVku mRrftr ugh gir g vAkr 1@e.k ugh
gkrk gA Qylo:i ijkofrr 1d’k 1Qn gkrk gA blfy, Cu™ jxghu gkrk gA tcfd Cu
vi;u 1 ,d byDVku vifler girk g ;g n’; idk’k di Atk dk vo’lifkr djd mPp Atk
Lrj e dn thrk gAC 1Qe.k gk thrk gA QyLo: i ifjofrr 1d’k 1Qn u gkdj jxhu
gkrk gA blfy, Cu™ vk;u jxhu gkrk gA
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