Periodic table with properties
TEST 8
9gthmwtiay,
NEjjajay,

oth STD Unit- 12 Jjdkqgfsid tifghlL miltid

10th STD Unit- 7 MZFFSk %yTfSWFSK

Unit- 8 Jdkgfsid Mthjjd tifgghL

11thvol - 1 Unit - 3 Jdkgfsid Mthjjd tifgghL

myF 12
jdkqfsid tafgghlL milti=
mwKFk:

ehk ,ejJ cyfiy gytifj jdikAila nghUsfNshL ,UFfNwhk. , Bt
midjJdk jdkgfs nttNtW Kiway ,i1zejikahy cuUuthdit. vyyh
JdkgfsSk mtwwd jdik kwwk g=zGfsy jdij jdik cilait. xdw
Nghy  kwnwhdW  ,UffhJ. ,jjdkgfisnayyhk mtwwd g=zGfsd
mbggrslayy  thiErgglLj] mwhay mwQhfs xU  tomaj Njbf
nfh=zbUejdh. 1800 ,y 31 jdkgfs kILNk mwagglbUejd. 1865 ,y mJ 63
jdkgfshfiad. jwnghOJd 118 jdikqfs mwagglLssd. GJgGJ jdkgfast
fzLgbfFk Nghd mwQhfs mtwwd g=zGfist FwjJd Gja Gja
f=zLgbgcfis mwed nfhss Mukgjjdh ,1j) xOqFgLjJItJ mwtiay
mMWQHFSTF fbdkhfg fh=zggllJd. vdNt ,twiw g=Gfsid mbggn lay
xOgFgLjj ,thfs xU jdjJdt Kiwiaj Njbdh. ,51j mbggnlahff
nfh=zL jdkgfis vsjjiy milahsk fzL mtwaw Muhatd vsiJd vdf
fUjidh. Mukg fhyk Kjy ,dwtiu gyNew mwQhfs vLjJiujj
Jjdkqgfsid tifgghl gwa fUjJIfFis ,gF fh=zNghk.

Jjdkgfsid tifgghlby Kwrhyf fUjIFFs:
Ihghdhd Kkik ©jy

1817 ,y N[hfd Ty/gfhg Ihghdh vDk n[hkhdia Ntjayhsh jdkqfis
mtwd mZ ediwad mbggilay tifggLjJdk xU fUjrj vLjJumujjhh
,th jdkgfis xtnthU njhFjifFk %dW jdkgfs nfh=zl1l FOffshf
myyJd njhFjifshfg ghjJd mikjjhh. ,th ,ejJf FOffis "Kkik" vdw
Fwggll Ihh (Kkik - %dW).

Ihghdh> %dW jJdkqfis mtwd eiswad mbggilay VW thiray

mLFfFk Nghd eLtyy css jdkjjd mZ eiw kw ,u=zL jdkgfsd
mZ eiwad ruhriiFF Vwjjho rhahf ,UfFk vdw $wdhh. ,J Ihghdhd
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Kkik tj vd muoffggLfiwd. Ihghduhy Kdnkhoaggll Kkik tjima
vLjJ nufFfwd.

vLjIFfILKKkik njhFj (1) ,y xdwhk kwWk %dwhk jdkqgfsid mZ=Z
eiwad $lLrruhrhp =69+39.1/1=23. ,qF eLtty css jdkk Nrhbajjid
mZ e iwAk mIN® mjhtJ

Fiwfs:
Ihghduhy mffhy Flljjy %dW njhFjifsyy Ff=L gbffggll
jdkgfsy kILNk Kkikj jdkgfast fh=z KbejJd. NkYk vyyh
JdkgfSk ,ej Kkik gjfF clgltyiy.

kff Fiwej mZ egiw kwk kFf mpF mZ eiw nfhz=zl
JdkgfSTF ,1jg gadgLjj Kbatiyiy.

eAyhejid v=zk tjr

1866 ,y> [hd eAyhed 56 mwag gll jdkgfis mtwd mZ eiwad
mbggilasy VW thiray xOqgfikjjhh. mth xtnthU viihtd jdKk
rqfjjgry vilhtd RUJJAK Kjy RUJJAK (r w © Kk @ J ep r) xjjuggd
Nghy Kjyhtd jdkjjid g=ziag xjjuUggajf f=lwejhh. ,J ‘v=zk tj"
vdW mwaggl13.

Tthehlt rqgfjjjyy vzkk vdgd r w  k goper ,qF KjywviYk
TfilnayYk r tutijf fth=zyhk , 1jg NghyNt eAiyhejid vilhtd jdkk
G@hd 'F'. ,J3 Kjy jdkkhd 'H-1 jd g=Gfsyy xjjUggijf fFh=yhk.

eAyhejid v=zk tijimag gadglLjj) Jdk Nrhbfaist fh=zT.
(v.Fh. Mg & Ca)
i.F,Mg,C,0O,B ii. Al, Si, S, CI, Ca

Fiwfs;
,uzL NtWggll jdkgfs xNu ,l1jjiy #tffggll efoTfs
en Ingwwd. v.fh. Nfhghyl kwWk effy.

KwYk khwgll g=zGfis cila ny jdkqgfs mNj
i tffgglld (Nfhghy b effy> gyybak gshlbdk kwWk ,h
“hNyhn[d njhFjiasy miakffgglid).

vzk tjahdd fThynajijf ThlbYk mpfF m=Z eimw nfh=l
JAdkgfSTF WG lajhft ,yiy.

e/Ayhed mlltaizahdd 56 jdkqfSTtrhf KkILNk Nghlgghld.
gwthyjjiy f=zLgbffgglf $ba jdkgfSTF ,lkyiy.
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gwfhygfsy FT=L gbffggll mha thAffs (kej thA. eahd>
Mh¥hd..) xdgjhtd jdkjjwFk Kjyhk jdkjjwFk xjj g=ziugf
fh=zgjjd. v.fh. G@hd kwWk NrhbajjwF , ilay §tffggll eahd.

nkznlytid jdk thir mlilti=:

1869 ,y> , —ja Ntjlayhsh bkilh nk=znlyt jdkgfsid g=zGfs> mit mZ
egiwad mbggilasy mLFffggLk Nghd xU Fwggll ,slntsfFg gwF
kWgbAk tUtijf F=lwejhh. ,jd mbggilay ,th jdk Mthjjd tjjia
cuthfthdhh ,ej b "Jdkgfsid ,awgay kwWk Ntjavay g=Gfshdit
mtwwd Mthjjd nrayghLfisg nghWjjJd" vdf $SWFwI. ,th mej
Neuj giy mwaggll 56 jdkqgfis ,ej tjad mbggslasyy miukjjhh. ,J
Jjdk miltizad RUFFk vdggLfiwJ.

nkznlyt jdk thir miltizad mwgGTs:
>3y viL ezl nrgFjJdf euyfSk (njhFjifs) VO gLfift myyJ
fnlkll efufSk (thir) fh=zggLfidwd.

xtnthU njhFjfFk ,u=zL Ji=zj njhFjifs A kwwk B c=zL. xU
njhFpay fh=zgglLk vyyh jdkgfSk xjj g=zgndg ngwUTFFk.

Kjd Kiwahf jdkgfs ththf rhhahd Kiwayy tifggLjjgglld.
,Jdhy xjJj g=zGfis cila jdkgfs xNu njhFjjarty mtffgglld.
,J Ntjaszay Mairt vsjjhffiad.

XjjJ 9g=zGfis cila jdkqgfs xNu njhFjiaay mtffgglL
tifggLjjggll Nghd ny jdkgfs mtwwwfhd njhFpiary §1tffggl
Kbahky NghdJ f=zlwaggllJd. Vnddwhy mtwwwnfdwW
Jhkhdiffggll mZ eiw Jtw MFk ,J f=lwagglL gd ,ej jJtw
rhy nraagglld. v.fh. Kjyiyy nghyiajjyd mZ eiw 14 vd
mwagglld. ,1jJ nkznlyt kWgbAk Muhaed mZ eiaw 9 vdf
f=zlwed rhahd njhFjiaty miaj mtjjhh

mej Neujjry F=Lggbffgglhj jJdkgfSfF vdw mliltizad
gipay .1k tlgglld. mtwd g=zGfs $1I Kddwagglljhf
mikejd. ,J Ntjaay Muharnia ,dDk J}zLtjhf mikejJ.
v.fh. nkznlytt mYkdak kwwk nyffhDfFFf fNo tuf$ba
JdkqgfSTF vfh mYkdiak kwwk vfh. rnyfhd vdg ngahl Ihh. NkYk
mtwd g=zGfs ,tthwjhd ,UFfFk vd Kddwtjjhh. mtud
fhyj jNyNa gddh f=Lggbffggll n[hkhdiak mthd $wW rh vd

e&gjjJ.

FiwghLfs;
g=zGfsyy mjif NeEWghLss jdkqgfSk xNu njhFjiary mtffgglld.
v.fh. fbd cNyhfgfshfia nrkG kwWk ntssp nkd cNyhfqfshfia
Nrhbak kwWk nghl lhnajNjhL xXNu njhFpayy mtffgglld.
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i W[DfF vdwW xU jdi , 1k nfhLffggl Kbatiyiy. mNyhfkhfia
i Ihu[d wyjjlak Nrhbak kwWk nghllhnak Nghdw nkd
cNyhfgfNshL xNu njhFjjarty s tffgglld.

$bfnfh=Nl nryYk mZ eiw vDk tjia
gbff Kbatyysy. v.f: Co & Ni, Te &I

ny Ntisfsy fil

INFININGGFSFF jdiahf , Ik xJFfggltyiy.

n[hkhdiajjid g=GC:
Jdkgfs)

nkznlytid
KddwtigG
(1871)

czZik

g=Z06
(1886)

mZ ejmw

VwFFiwa 72

72.59

xgglhy jy

5.5

5.47

ewk

milh rhkgy

milh rhkgy

Mfr Jbd FwalL

Es O,

Ge O2

FNshrubd

Es Clq4

Ge Cly

jdik

etd fhy jdk thir milti=:

1913 y» Mgfilya ,awgayhsh n~ dw Nkh JNy vdgth jdDila X- fjh
nijT Nrhjad %yk jdkqfsid g=zGfs mtwwd mZ vzizg nghWjJd
,UFFNk jJtiu mtwwd eawiag nghWjJd ,Uffhd vdw e&gjjhh. ,jd
tisthf etd thy jdk thir mlltizahdd mZ v=z=zid VW thiray
m i kffggllJ.

.ej etd fhy mllti=z nk=zly/g mlltizad xU thT gLjjN
i

nkzly/g mlltiz Fwk mllti=z
mllti =z vdWk mwaggLfiwJ.

vdWwk etd mll
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etd Mthjjd tjr

XU jdkjjd mZ vzzhdJd (Z2) mtwwYss GNuhllhdfsid (Neh kd Rik)
vzzififia kILk Fwggjiyiy mtwYss vyfluhdfsd (vjh kd Rik)
vzzifFifiaAk Fwffwd. jdkgfsid ,awgay kwWk Ntjavay g=zGfs
mtwwd GNuhllhdfsd vzz/Fifiar rhhejit myy; khwhf vyfluhdfsid
vzzFifiaAk rhhejjhFk. vdNt etd Mthjjd tBjiia ,tthW SBwyhk
‘Jdkgfsd ,awgay kwWk Ntjiaay g=zGfs mtwd mZ vz=fsid jdk
thir nrayghLfshFk" ,ej etd tjjia 1tjJ etd jdk thir mlili=
cuthffgglld.

es thir jdk milti=z mikggd rwgGfs:
midjJdj jdkgfSk mtwwd mypifhFFk mZ vzzwF VwwhwNghy
mi kffgglLssd.
Jdk mlltizay jdkgfs finlkllkhf tharggLjjggll mukgG
"thiarfs' vd meoffggLfwd. nkhjjk VO thirfs cssd.

Jdkgfs mtwd mZffs)yy css $SLfsd vzzFiffSTF Vwg
tharfsyy miakffgglLk.

jdk thir mlltizay NkyUed TfTohf nrgFjjhf css gjj
njhFjifs' vdggLk. jdk mliltizay 18 njhFjifs cssd.

xtnthU njhFjlasYk css jdkgfsd gzgwkF Vwg ,1t gy
FLkggfshfg ghffgglLssd.

etd jdk thir njhFjifs;

FO njhFjifs

1 Tthu cNyhfgfs

2 Tthu k=z cNyhfqfs

, 1lgmy cNyhfqgfs

13 Nghuhd FLkgk

14 thhgd FLkgk

15 pelu[d FLkgk

16 MT h[d (m) rhyNfhd FLkgk
17 ~hy[dfs / cggdfs

18 mha thA / kej thA

jdkqgfis njhFjifshf thirg gLjJdjy:;

xU Jdkjjgy mtwwd vyTfluhdfs clfuitr Rww; $SLTs)Y
i tffgglLssd vdgij ehk mwNthk. xtnthU $Lk xdW myyd mjwF
Nkwgll Ji=zf $BLFisF nfh=zlssd. ,twy vyFluhdfs xU Fwggll
tifay euggggLfidwd.

,ej Jizf $Lfs s, p, d kwwk f MFk Jizf$Lfsy vyfluhdfs

1 tffgglLss mikggd mbggilasy jdkqgfs s, p, d kwwk f vd ehdF
Jiz]j njhFjifshfg ghffgglLssd.

1. s—= njhFy jdkqgfs: njhFjj 1
Nghd filn vyfluhdhdd s J

kwWk 2-,y css jdkqgfis ruikfFk
izfF $lby itffggLfiwd. vdNt ,ej
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Jdkqgfs s- njhFj) jdkgfs vdW mioffggLfidwd. 1 ~ Iu[d jtw
njhFj1 xdwd jdkgfs cocNyhfgfshFk. ,1t eUld tadGHed
cUthfFk fiuryhdd fhafwfsyyiUed finlfFk rtgG rhajij Cjh
ewjIFfF khwwk. ,ejJf TFTiouryfs mjf Thujjdik nfth=ljhffF
fh=zggLfidwd vdNt> ,it fhu cNyhfgfs vdW mioffggLfidwd.
njhFj1 2 ,d jdkgfSk cNyhfgfs. ,i1t MF[NdhL , 1 =eJd
Mfi JLfis cUthfFfidwd. KdG ,it ‘Gt vdW miuoffgglld.
,e] MFfi ]JLfs ehy FiuAk Nghd fhu Ffiuryfis cUthfFhdwd.
vdNt , 1t fhu k=z cNyhfgfs vd mioffggLfidwd.

p - njhFj; jdkgfs: ,1t mlltizay 13 Kjy 18 njhFjifs tiu
cssd. ,twy Nghuhd> fhhgd> melu[d> MT[d> GShd FLkgk
kwwk kej thAffs (“yiak jtw) mlgFk. ,§t gujejjJt
Jdkgfs vdWw muoffggLfidwd. p njhFji ngha msty Ntwgll
Jdkgfsid rqgfkkhFk. ,ejJ xU njhFpaszy KkILNk cNyhfgfs
mNyhfgfs kwWk cNyhfg Nghyifs vdw %dW  tirfgghLk
Tth=zggLfidwd.

d-njhFj Jdkgfs: ,1t 3 Kjy 12 njhFj tiu css jdkgfis
cssiffhald ,i1it jdk mlltizad i1kajjy Fh=zggLfidwd.
,twd g=zGfs s njhFj) kwwWk p nghFjp jJdkgfSTF , 1lay
fh=zgglLk. vdNt ,i1t ,ileiyj jdkgfs vd mioffggLfidwd.

f- njhFj1 Jjdkgfs: ,it yhejdjij mLjIss yhejuidLfs vdgglLk
14 jdkqgfaisAk Mfbdjaj mLjIss MfTbidLfs vdggLk 14
JjdkgfisAk cssiffiajhFk. ,1t jdk thir mlltizay
mbgghfjjiy mtffgglLssd. ,it cs ,ilegiyj jdkgfs vdwk
m 1 offggLfHidwd.

etd jdk thir miltizad rwgGcfFs:
,eJ mlltiz mZtd kFej mbggilj jdikahd mZ vziz
mbgg s lahtf nfth=13.

»J Jdkjjd mikgljmjAk mZ m 1 kg 1 gAk njsrehf
xUgfim zThwd.

xtnthU thir KbtJdk thjg nghUjjkhdd. xU thiray mZ v=
myFhFF mypfFhFF Mwwy $LFs kej thA tUk tiu nkJthf
eukGhdwd.

,J gidtyy 1tjIf nfhstjwFk kWgbh cUthfFtjwFk vsiad.

xtnthU njhFjAk  jwrhhG cilad. ,jdhy Jiz=zj njhFjifs
Nt=lhk vd KbT nraagglld.

xU jdkjpd INrbNIhgGfFs XxXNu mZ vzizf nfh=zlssjhy
mtwwwF xNu miktilk Nghdk vd vLjJIF nfhssggllJd.

vilhk njhFjlad (nkznlyt mlltiz) mikglKk rhy  vd
e&gffgglld. ,ileiyj jdkqgfsd g=zGfs mtwd tyJd kwWk
,1I6wk css jdkgfsid gzGFfSTF , ilgglljhft cssjhy mit
eLtyy nfh=zL tugglld.
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€] mllti=z cNyhfgfisAk mNyhfgfisAk jdij jdiahf
ghffwd. mNyhfgfs mlltizad Nky tyd %iyay mikedssd.

nkzlyt mlltizay ,lk khw §tffgglbUej jdkgfs midjJk
rhy nraagglL jJwNghd rhahd ,1jjiy #§tffgglLssd. Vnddwhy
,It mZ vzi=z mbggilahff nfhzlit

yhej idLfSk MTbidLFfSk mlltizad mbay §tffgglljwF
rhhahd fhu=k nfhLffggllJd.

jdk thir miltizay i  lhu[dd eiygghL:

i lu[d kfTk Nyrhd> rwa kwwk jdk thir mlltizay Kjy
JdkkhFk. ,JDila mZ mikgG (IS) kifTk vsiad. ,J mlltizay xU
Jjd

Jizf $Lfsd vyflundd v=zzifi f

$Lfsd v= 1(K) | 2(L)

Jizt $L 1s |[2s |2p |3s 3d |4s 4d | 4f

mjifglr vyfluhdfs 2 2 |6 2 10 |2 10 14

mjfglr vyfluhdfs 2 8 18 32

iy cssJd. it fhu cNyhfk kwk “hy[dd g=zig jdDs
nfh=zLssd.

1. 1 " lu[d jdJ xNu vyFfluhid ,o0ed fhu cNyhfgFfisg Nghy Neh
kd madiahf (H*) khiwWwk jdik cilad.

,J N y[dfs (cggdfs) Nghy xU vyfuhidg ngwW & ~ I iuLfshf
(H) khWk jdik nfh=zlLssJd.

3. Thu cNyhfgfs jizkqgfs: mNj Ntisay i~ Iu[d xU thA

vdNht jdk thir mlltizay i lhu[dd e/ ygghL ,dDk
rhrirfFhaNj. Vvnddwhy § ~ lu[did g=zGfs jdjjjdik nfh=1i1tahFk.

kej thAffsid e i ygghL:

~ylak eahd> Mhfhd> finglhd> nrdhd kwWk 18 Mk njhFjlasty css
Nulhd Nghdw jJdkgfs mha thAffs myyJ kej thAffs vd mioffyg
gLfidwd. ,i1t XuZj jdkqgfs. kww nghUIfSId mttsT vsjjiy tiid
GHEjiyiy. vdNt> , 1t kej thAffs vdW mioffggLfidwd. NkYk , i1t
kifr rma mstiNyNa fh=zggLfidwd. vdN®t , it mha thAffs vdWk
m 1§ offggLHdwd.

chNyhfqgfs) mNyhfqgfs kwWk cNyhfg Nghyifs:;
CcNyhfqgfs:

cNyhfgfs nghdthf Tfbdkhd> gufhrkhd> Fkgahf ellf$ba> JFIhF
mbfff$ba cUFFSba kwWwk ntggjijAk kdrhuji jAk TFljjFf $ba
JdikArlart ghjurjijj jtu vyyh cNyhfgfSk miw ntgg emyay
JizkkhfiNt L,UfFk. ,1t jdk thir mlltizay ngha ,1jijf
nfhzlLssd. , 1t foff=zI1thWw tiafggLjjgglLssd.

1. fhu cNyhfgfs. v.fh yijjlak Kjy guhdriak tiu.
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2. fhu k=z cNyhfgfs: v.fh. nguyilak Kjy Nubak tiu.
3. ,ilgiy cNyhfgfs: v.Fh njhFj; HIBKjy I Atiu
4. PnjhFj) jdkqgfs v.fh. Al, Ga, In, Tl, Sn, Pb kwWk Bi.

mNyhfgfs;

mNyhfkhdJ gsgsggw nkdiakahd> fkgahf ell Kbahp JFIhF mbff
Kbahj> kdrhuja ¥ fljjhj jdikAilad. Newtjkhff Swdhy> cNyhfg
g=zG ,yyhj jdkgfs ahTNk mNyhfgfshFk v.fh: mNyhfgfs p njhFjay
KILNk mikffgglLssd. pnjhFj; mNyhfgfs . C,N,O, P, S, Se, N~ y[dfs
(F, Cl, BrkwWk 1) kwWk kej thAffs (He-Rn).

cNyhfg Nghyifs:

cNyhfk kwWk mNyhfk MAatwd g=zGfaist nfh=zlit cNyhfg
NghyrFshFk. v.fh. Nghuhd> Mhnrdif.

CNyhff fyit:

K 3500 y kffs nt=zfyk vdw xU cNyhff fyrtia cgNahfijjdh
vdNt> cNyhff fyrtia cUthfFtd kwWk cgNahfggLjJdtJd VwFfdNt
toffjjiy .,Uejdjhd. ,dW ehk gadgLjJdk mNef c<cNyhfg nghUsfs
cNyhff  fyitfshFk cNyhff fyit vdgd xdwwF  Nkwgll
cNyhfgfsid fyirtahFk. cNyhfgfs cUffggll edF fyffgglL
cNyhff fyitfs cUthffggLfidwd. kif  mhjhfNt  mNyhfgfs
cNyhfgfsSild fyffgglL cNyhfffyitfs cUthffggLfidwd.

nghdthf cNyhff fyitfs mit cUthffggll cNyhfgfis tl mjif
gaDssjhf ,Uffidwd. gjjisahdd nrkG kwwk Jjjehff fyit MFk.

edikfs;
- ,1t tHiuty JUggbggdk. mhjJdg Nghtdk ,yiy. mggbNa
mhj ghYk rwjsNt NrjkslAk

, 1t JjJa cN\yhfjij tl fbdkhfTk tyjakahdjhfTk ,UFFk. v.fh
Jqgfk nrkNghL fyffggLk Nghd Jla jqfjij tl tyakahdjhf
, UFFK.

, 1t JjJa cNyhfjij vl fljJk jdik Fiwejit. v.fh: nrkG mjd
CNyhff fyitfshfia gjjis kwk nt=fyjij tl edF ntggk
kwWk kidrhug o j¥ FljJk.

nytwd cUF egiy JjJa cNyhfjjid cUF eiyia tl FiwT.
v.fh: gwhR vdgJd <ak kwWk ntssajjid fyit ,jd cUF eiy
FawT.

eadtyy nfhsfF

Ihghdh jJdkgfis mtwwd rhhG mZ eiwad mbggilayy %dw
Jdkqgfs nfh=1 FOffshfg ghjjhh. (Kkik)

[hd eAyhed 56 njhej Jdkgfis mtwwd mjfhfFk mZ emwad
mbggs layy mlltea=g gLjjidhh

bkilhh nk=zlyt Mthjjd mllti=zr1a Kdnkhojejhh.
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jdk Mthjjd mlilti=zay 'njhFj;" vdggLk viL nrqFjj gjJifSk
“thiar' vdggLk VO finlkll thirfSk c=L.

etd jdk thir mlltizay vyyh jdkgfSk mtwwd mjfhfFk
mZ vzzid mbggilasy mikffgglLssd.

Jjdkqgfs jdk thir mliltizay 7 thirfshfTk 18 njhFjifshfTk
ghgjJ mikffgglLssd.

Jdkgfs mtwd Jizf $SLfsd mbggilay njhFjifsy
mi kffgglLssd.

njhFjaasYss jdkgfsid xUkijj gzgwF Vwg mit xNu FLkgkhf
njhFffgglLssd.

mjf glrkhf s, p, d kwwk f njhFjifsly KiwNa 2 6 10 kwwk 14
vyfluhdfs 1 tffggLfidwd.
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10th mwmtay;
myF 7
mZFfFSk %y feWFSk

mwKFk

ekikr RwwAssgUgnghUsfs midjJdk mZffshy Mditvdgi jehk Kd
tFgGfs)yy gbjJdshNshk. Kjd KiwahffiK. (nghMK) 5k Ewwh=zby
TNuFFj jJjJdttayhshfs mZitg gwajgfsIdnfthsiftriantsalldh
mthfsdnfthsi fahdIKwwYk JjJItk rhhejNjJadwmjwFvejtiymwtiay
mbggi 1Ak ,yiy.

[hd Thyld mZi1itg gwaKjy mwtiay Nfhighlbsdntsallhh. Thyldd
nyNfhighLfs NLN[. jJhkrd>&jhNghhLey JNghh>  —INuhbQrh (Schrodinger)
Nghdwgie § Jamwtiay mwQhfsid MaTfshy Jjtwvdf=zlwaggllJ.
mthfsIMaTKbTfsid mbgg i layy lhyld Nfhighlbd Fiwfs
effgglL‘etdmZfnths 1 FvdwNfhighLKd nkhojaggl 13J. etdmZT
nfhsiffsid nyKfhafUjJuUffs gdgtUkhWw,

mZvdgJdgsTff $baJdfs (vyFluhd>GNuhllhd eAlluhd F=LgbgGfFg
gwF)

xNujdkj jid mZffs nttNtWmZeawFi sg ngwWssd.
(INrhNIhgGFs)id F=zLgbgGFSTFg gwFv.Fh. 17CI35, 17CI37)

nttNtWjdkqgfsid mZffs XNumZe)iwfFisg ngwWssd.
(INrhghhfsid F=zLgbgGFSTFg gwFv.Fh. 18Ar40, ,Ca%)

mZ i tMTFNthbmofFfNthKbahJd. xUjdkj jid
mZffiskwnwhUjdkj jid mZ FFshfkhwwKbAK.
(nraw § FkhwW jdikkhffy Kiw)

mZthdJdvsia KO vzfsd tfjjjy ,UFfINtzbamtrakyiy.
(v.Fh. FSTNTh] CeH1106C:H:0=6:12:6 myyJ1l:2:1kwWk RFNuh]
CipH2011C:H:0=12:22:11

mZvdgINtjuiday <LgLk kifrrwmaJdfs
xUmZtd eiawayilUedmjd MwwiyFf=zTFHIKbAK. (E =mc?)

etdmZfnfthsi fahdImZffsd , awgiay kwWk Nt jlavay
g=zGFSfFmbggilahd. mZitg gwambggilf FfTUjJfiseqfs Kd
tFgGfs)y gbhjJdsshfs. jwNghdmZ i tg gwwhthfghhgNghk.

MZkwWk mZejaw:

vejxUnghUs emwkwWk gUkidg ngwWssNjhmgnghUs gUgnghUs vdggLk.
gUgnghUsTfsid mbggu 1} JfsfssmZffs MFk.
,eJmZTfNsgUgnghUsftsid eiawfFf  fhu=zk etdmZfnfhs 1 fad
gbmZthd JvyTluhd>GNuh 1 Thd>ejA:luhd NghdwcgdfsTis] jdDs
nfhzLssJd. ,twy GNuhllhdfSk eAluhdfSk Fwgglljjffeswiag
ngwWssd. ,twWld  xggLk Nghdvyflundfsd enwkifTk FrwT.
vdNtxUmZtd el B wFFGNuhl IThd Sk e/Alluhd FSNkfhu=zkhfcssd.

10| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




, JdgbGNuhl Ihdfs kwWk e/Alluhdfsid SLJNymeymZtd
“elawv=z"vdggLk.

JdiyymZ2thdIkfTk rwad. vdNtmjd eiwiaf Ff=FALEIkKFTK
rnukkhdJd. ehk ngUknghUsfsid eiswiaf fuhk kwWk  FfNyhfiuhky
=z FHLNthk. mJINghymZt)d e i wahdJ'mZe i wmyHfidhy’(amu)
msTfggLfwd.

fthhgd INrhNIhgGFs)y 6 GNuhllIhdfisAk 6 eAluhdfisAk ngwwssC -
2mZud eiway 12 ,y xUgFjNamZeawmyFMFk.

(FwgG: Jwrhy gy mZeawnaf FwggllamuvdwFwalbwFgjy
‘U'vdwFwalLgadgLjjggLfwJd. VwjjhoxUGNuhllIhdid e nwmyyJdeAlluhdd
eliwahdJ1l amuMFKk).

XgémZe)iw(RAM)

mZvdgJdkfrrwaghft ,Uggjhy mjD i laegawiaNeubahff f=fhlKbahJd.
vdNtKwfhy j Jiy mZeawnaf
fzfhaLggwPmNdhLnghlhG e lakwnwhU jdikj jid
e iwNahLxgglLF=zfHl Ihhfs. mthfs XNukhjihahdeigwr afF nfth=1
,LUZLmyyJdmjwFNkwgl ImZFfF i sxNuNeuj jiy vLjIF nfh=z Lmtwwy
xUjdkj jid mZe iwFFFwggil Ikjigigmsijjdmj idjl Imsthff
nfhzLmjDIld xggll Lkwwjdikgfsid mZenwfi sf f=zfhlldh
, TthWngwggl ImZejiwxgbmZejiwvdggLk.  Kjyy ~lhu[ld mZtd
gawiajplImsthff nfh=zLkwwmZffsid en Wfs f=zfhlgglld.
i lhu[dd («H?Y, 1H? (H3) INrtNolhg g=Gfshy gddh § ~ Iu[d mZtwkg
agiy Mfn[d mZthdIjlImsthfvLjIT nthssggllJd. jWNth>mZepiW

12 nth= 1 fthhgd)d e/nyjj INrhNIhgghdC

12 INrhNIhgghdJIxgglLmZejawiaf =Tl jilImsthfvlLj Jf
nfhssgglLfiwd.

XNuNeuj J1y vLjJIT nfh=zLmtwwy xUjdkjjd
mZe nwFFFwggl Ikjigagms gJdmj adjil Imsthff nfhzLmjDIld
xggl lkwwjdkqgfsid mZeawfFist f=zhlldh
, tthWngwggl ImZeiwxgbmZejiwvdggLk. Kjyiyy 1§ hu[ld mZtd
eawiajlImsthff nfhzLkwmZffsd eawfs f=fhlgglld.
i lu[dd (H?, 1H2 (H3) EINrhiNlhg g=Gfshy gddh § ~ Iu[d mZtwkg
ajy Mfn[d mZthdJjilImsthfvLjJdf nfhssggllJd.
JwNghImZejawl2nfth= 1 fhhgdid e/nyjj INrhNThgghdC -

12 INrhNIhgghd IxgglLmZeiwiaf fzfAljilImsthfvLjJf
nfhssgglLfwd.

xUjdkjjid XgtmZeawvdgdmj jdikj jid INrhNIhgGFsid
ruhrhbmZeaiwfFk C - 12mZtd eiwayy 1/12gqfd e nwfFk

csstufjjkhFk. » J‘Ar’vdWFwgg lggLfwJ. Jid plimZvie I’vdTk
m 1 ofFyhk.

xgebmZejiw.

xU jdikj jid INrhNIhgGFs|d ruhrhh m=Z ejmw

(A)= XU C- 12 d mZ enway %2 ggfid emw
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mZeawiaf FTzFfhlf$SbaetdKiwahd‘eiwewkhiykhdrKiawayy (mass
Spectrometric method) C - 12511 Imsthfg gadglLjjgglLfiwd.
ngUkghyhdjdikgfsyy xgtmZeiwahdd KO vzfFisxlbNacssjhy
f=zfflbwFvs)jhf KO vz=zfshfkhwwNagadglL jJIfiNwhk. nyjdkqgfsid
xgtmZeawfs glbayilgglLssJd.

Jdkgfsid xgtmZeiaw (C-12mstlL)

Jdikk Fwal A
1 Iu[d H 1
Thhgd C 12
ielufd N 14
Mfn[d o) 16
Nrhbak Na 23
nkfdrak Mg 24

rygh S 32

XgemZemwvdgIxUtfjkvdNtmjwFmyF ,Yhy. xUjdkjp jid
mZe)aw i afiuhkyy FwgglLtghff nfh=lhy m jwF“fuhk
mZe) iw’vdWngah.

i lu[dd fuhk mZeaw=1f

fhhgdid fiuhk mZeaw= 12F

felu[dd fuhk mZenw=14F

MFfr[dd fuuhk mZenw= 16F

XgbmZemwvdgIdxutfjkovdNtEmjwFmyF ,Y1y. xUjdkjjid
mZejaw i afuhkyy FwgglLejhtt nfth=lhy mjwF*fuhk
mZeaw’vdWngah.

i lu[dd fuhk mZeiaw

fhhgdid fiuhk mZejmw

ruhrhimZe) i w(AAM):

xUjdkjjid mZegiwiavtthWfzffiLtha? ,twiwf f=zFALtIvdgIkfTk
rukk. vnddy jdkgfs ,awifay gyl NrhN T hg6fsid fyirtahfcssd.
xtnthU INrhNThgGk jdpjj dmZeawiaf nfh=zlLssJd. Jjdkjjid
mZeawnaf f=THLkNghJ ,€J INrhNIhgGFasT f=zfthy vLjJT
nfhstJdmtrak.

xUjdkj jid ruhrhm=ZejawvdgJd ,awi fay
i Iffff$bafszplggll INrhNIhgGFsid ruhrheyiwiaf FwggjhFk.

Mdhy ,awifay midjJINriNIhgGFSKk xNumstyy  filggjiyiy.
mZeawiaf F=z=ffHLk NghdmiadjJINrhNIhgGFsid enwfs kwWk
rygymsTfs Nghdw i tF=fhy vLjJIT nfhssgglLfwJ.
vdiyruhrhmZejgswvdwhy vdd? cjhuzkhf 9 amu mZejiwcss INrhiNIhgG
50 ©OTffhLk 10 amu mZemwcssINrhNIngG 50 ©OffhLk vLjJIfT
nfhssggllhy mjD i laruhrhmZe awfof=z 1€EhWwf=fHlggLfiwJd.

ruhrhomZejiw:

= (1 €IINrhNIhggd emwx 1 €IINrhNIhggd rjtymsT+ (2€J INrhNIhggd
e iwx 2¢€J INrhNIhggd rjtymsT)
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vdNtnfthLffggl 1 jdkj gid ruhrh
_ - 50 .
mZejiw==(9" —)+(10

) ( 100) (

50,
100
=45+5=95amu

(FwgG: FfzffLk NghJtOTffhlbid jrkkhfkhwwfzFfHINt=Lk. cjhu=zkhf
50 ©wOFfhLvdgi J50/100 (m) 0.50vdwthWf=zFfiy vLjIT nfhssNt=Lk)

jJdkthirmlltizay FwgglgglLssjdkgfsid
mZeiwvdgJruhrhimZe) s wahFk. ryNeuqfsyy
mZv i lvdgJdruhrhmZejswiaf FwggjhFk. jJdkthirmlltizad
ngUkghyhd jdikgfsid mZenwvdgJKO vzTsht
>, Uggjy 1 yvdmwaggLfwJ. cjhuzkhfydktharmllti zay thhgdid
mZe iwl2.00 amuvdgjwFgjiyhf12.01 amuvdWnfhLffgglLssJd. , JwFfhu=k
fthhgdd mZeswmaf FT=THLKkNghdC - 12kwWk C - 13 d [INrhNIhgGTs
f=zffiy vLjITF nfhssggLfidwd. fhhgd - 12kwWk fhhgd - 13MHatwwd

,awi fgutyfs K 1wNa98.90%kwWk 1.10%MFk. fhhgdid
ruhrhimZeyawfoff=z 1thWf=fhHlggLfwd.

fhhgdid ruhrhm=Zejmw
98.9

. 11

=(127 =2)+ (137 ==
12700 100

= (12 x 0.989) + (13 x 0.011)

=11.868 + 0.143 = 12.011 amu

» JiyiJeJdfhhgdid mZenwl2 amuvdgJfhhgd INrhNIhgGFs|d
ruhrhimZe)jawNajtwjdij jfhhgdid mZenwmyy.

nyjdkqgfsid mZeiwfs;

mZvz=Z, | Fwal_

H

He

Li

nghiyriak Be

Nghuhd B

ruhrhmZejiwaaf f=zFfALjy:

v.fhf=fF 1 ; Gkiavd NkwgugGkwWk kdijclyy m §Fkh
Tth=zggl f$Sbajdkk MTn[d. %dwt i fahdeayjj INrhNIhgGFs)d
fyitahfcssJd.

MTEn[dd INrhNIhgGFs

INrhNIhg emw
sQ16 15.9949
sO17 16.9991
gO18 17.9992

Mfn[dd mZeiaw
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= (15.9949 x 0.99757) + (16.9991 x 0.00038)

+ (17.9992 x 0.00205)

=15.999 amu.
vfh f=zfF 2 . ,awifay jdkk Nghuhd vdgJNghuhd - 10 (5 +GNuhl lhdfs
5elA'luhdfs) kwwWk Nghuhd 11 (5CGNuhllhdfs 6eAluhdfs) MHatwwd
fyitahfcssd. B-10 d rjtjoguty 20MFfTk B - 11 d rjtjguty 80
MFTk cssJ. vdlyy Nghuhdid ruhrhejgwfof= 1€thWF=fHlggLfwd.

Nghuhdid mZejaw
. 20 . 80
(0 1OO)+(11 100)

= (10 x 0.20) + (11 x 0.80)

=2+8.8

=10.8 amu

%y TfBEW kwwk %y TfHW eiw:

kejthAffisj JtungUkghyhd jdikqfsid
MZTFFSINdhmyyJdgwjdkgfsid mZFfFSINdh , i zeNjfh=ggLk. , JwF
%y THW vdWngah. ,UZLmyyJImjwFENkwgl ImZffs
m i tfFSTRiE INaahdxUutYthdNtjfFFthrnt i rahy (NEJigg i Zzgghy)
xdwi zeJcUthffF $SbadxU %yfESW MFkK.

%y fWFfsid tifgghLfs;

mZTffshdImNj jdikj jid

,UZLmyyJImjwFNkwgl IxXNujdkjjid mZFINshmyyJdnteNtWjdkgfsd
mZ FFNshkhwhtfj tjiggoxUFwiggl Tohj § jiy xdw i zeJcUthtN]j
%yf$W vdggLk. MTNEt %yfSW vdgdjdikkhFNthmyyINrhkkhfNth
,UFFyhk. xU %yfHwhdIxNujdkjjid mZFffshy cUthffggllhy
MmIxXJjmZ %yfFSW vdmioffggLk. xU %yFHwhdInttNEWjdkqgFsid
mZffshy cUthffggllhy mINtw=Z %yfHW vdmioffgglLk. %yfHwy
cssmZffsd vzzFiflamk»yfdwd ‘mZFFILv=z"MFKk.

%y TSWTs)d tifgghLfs
mZFfFlLv=z,

mZffsd
vzzifaf

1 XuZ

ngah

2

<uZ

3

Ntz

>3

>3

gymZ

cjuzkhfMfri[id vLjIFf nfhsNthk. MFfrn[d thAMrn[d (O2)XNrhd
(Os)Mfia ,uzLGwNtwWiktbtgfist nfh=zl1Jd. xUMFn[d (0.)%yfBwy
L,UZLMFri[d mZffs cssd. MINtMfr[dd mZfflLv= 2, Jy
L,UZLmMZFFSK  xNukhjiwah®  ,Uggjhy ,J ‘Xjj<uZz %y FHW’vdgglLk.
XJj<uZ %y FPIWFshfF fh=zggLk gwjdkgfshtd: 1~ lu[d (H)pielu[d
(N2)kwWk ~hy[d: (/g@hd (F.)FNshhid (Cl.)GNuhkid (Br2)mNahbd (12).
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XUxNrhd (O3) %y fdwy %dWMFrifd mZffs cssd. vdNtmJI‘xjj
tZ %yFESWvdmioffggLfwd. xU%yFfSW %dWFFNkwglImZffisfT
nfhzbUejhy mJ‘gym=Z %yf$W’'vdggLk.

cjhuzkhfi ~ lu[d FNshiualvLjJdf nfh=zlhy mJi  hu[d kwWk
FNshhid Mfia ,uzLnttNtWjdkqgqfsid mZffshy Mdit. vdNt ,jd
mZFfflLv=z 2. ,INtwW<uZ %yFfHW MFk. mJINghyNteh %yFfHw ,U
i Ihu[d mZffisAk xUMTfrn[d mZitAk nfth=13Jd. vdNt, jd
mZFffliLv=z 3. , INtwW %t=Z %yfFBW MFk.

XgG %y FBW ei w(RMM):

%yfPWFfs midjIk mZffshy Mdit Mjyhy mjwFegiwc=L.
xUjdikk myyJNrhkj jid %y fBW eiwahdJdJC - 12mstlbidg
nghUgImsTfggLtjhy mJIxgGc %y f$W emwvdgglLk.

XgG %y fBW eiwvdgIxU %yfdwd eiwfFFkC - 12mZtd eiway
1/12gqfid e awfFk csstfjkhFk.

XU %yfBHwd xgG %yf$W eiwahdImkyfwy cssmidjImZffsd
xgbmZejiwfsid $LJYTFFr rkk.

XgG %y TfHW egrwvdgIxUtfiyk vdNEmjwFmyF ,yiry. XUNrhkjjid
%y T$HWe)aw i afiuhkyy FwggLEjhtf nfth=lhy m jwFfuhk
%y FPHWer i wwdWngah.

ehd fiuhk %y FBW e iw= 18

CO.; d fuhk %y FBWe aw=44F

NHs; d fiuhk %y fBW eaw=17F

HCI d fluhk %y fPHWeiw= 36.5F]

XgG %y THW eiwfsid F=FfLTs

v.Fh. f=zfF 1 rygAhf mky j jid XgG %y FBW
g iwahdIJfofzI1thwWF=fflggLfwd. rygAhf mkykhdd ,u=zLi ~ Iu[d
mMZTfshYk xUrygh mZthYk ehdFMTfrn[d mZffshyYk MdJ.

MFNOrygAhf mkyjjid xgGc %y fSWeaw

=@2x1  lu[dd eiw) + (1 xryghd eiw)

4x Mfrn[dd emw)

=(2x1)+(1x32)+(4x16)

=098
myheIxUrygAhf mkyjjd %yFfSWemwahdJ1l/12ggFC -12 mZtd
eawiatlogklgFmjfkhdJd.

v.fh: f=zfF 2 : ehd xg6 %yfHW eiwFofz=lthWF=FfHlggLfwd. eh
%yfHwhdd 2 1§~ Iu[d mZitAk 1 Mfrn[d mZitAk nfhzlLssJ.

ehd xgG %yfTBW eiw
=2x1  lu[dd egiw)+ (1 MFri[dd eiw)
=(2x1)+(1x16)
=18

xUeH %y fdwd eiwahdI1/12ggFC-12mZ2td eaiwiat)ll8 klgFnghad.
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%y FPWFS T i INaahdNtWghL:

MmMZffs %yfSWFSilambggilj JIfsftshf ,UejNghjiYk , itau=zlk
gyg=zGfsly NtWgLfidwd. mMZTFFSTFk
%y TEWFSTFkhdgyNEWNEWghLTs njhFffgglLssd.

mZffs kwwk %y fSWFSTF , i INaahdNtWghLfs,

mZffs %y TSWFs
xUjdkjjd Jdkk myyINrhkjgid kifr
kifrrmagF jimZMFk rnwagFj) %yf$W MFEkK.
keJthATTiSs] Jtw Vida | %y Tt$SWTs jdijjenyay
mZffs Jjdjjeiyay | ,UfFk
,Uggliyly _ _
kejthAffis] Jtu Vida | %y f$WTs
mZffs gadjjwdFawejit
mZffsyy Nt jig 01 ZgGfs | %y tEWTslyy Ntjig g1 =zgGfs
LYY cssd.

Nkhy, fUJJ:

,Jtiuehk gUgnghUsfs)y cssjdjjmZffs kwwWk %yfSWFisg gwwyg
gbgNjhk. mZe nwmyfhdJjdkqgfsd mMZe awFSTF
, 1 INaahdxUxgglLk jigga dtogFfwJ. Mdhy mZffs
kifrrnwae iwi anfh=zbUggjhyymZe swmy i FF

nfh=zLngUkv=zzfi fayhdmZffsd eawiaf
fzffiLtJvdgJdrhahdK iwayy. ehk ngUkkhjhfsid
vzzifFifiamstlgyNtWmstlLk KiwfFisvwfdNttoffjjy
nfh=zLsNshk. cjhuzkhfN[hb (2 <cUggbfs) kwW I1[d (12 cUggbfs)
Nghdwi tm i dtUTFk edFnjheymyFfs MFKk.
MINghymjifvzzFifnfhzImZffs kwWk %y fPWFisT
FwggLtjwFxUrwgGmyFNj 1 €tggl1J. vdNeNtjjasayhshfs mZTFisAk
%y FfBIWFisAk mstlLtjwFNkhy’vdwmy i fg gadglLjJIfidwdh. , qFNkhy
vdwnrhy Jfsfsid vzzififtiaklLNkFwggLfwd.

SiImstiLKiwayy xUNkhy vdgJdfhhgd - 12 (C - 12)INrhNIhggd 12F

(myyJO0.0121.1) e nway cssmZffsd vzzFiffFr
rkkhdmbggi 1Jfsfis (MZffs> %yfSW kwwk gw) nfh=InghUsid
msTMFk. 12 feawnfth=zl C - 12 INrhNIhggy cssmZffsd
vzziFifNrhjidKiway ehzak nraagglLssd. ,J ,jjhyamwtiay
mwQh mtFhINuhvdgtuhy Kdnkhoaggl I jhy mtuJdngahNyNa
‘mefhINuhv=z" vdmuaoffggLfiwd. , Jd KJigG6.023 x 103MFk. MTNtxXUNkhy
vdgJ6.023 x102Jfsfshy (yfSWfshy) MdI cjhu=zkhfs Nkhy MFn[d

%y FBWFs)y 5 x 6.023 x 1023%yFfEWFfs cssd.

Nkhy, jjJtk

Nkhy vdgjidvzzFifmyfhfg gadglLjj)y %yfSWFsid e iwkwWk
gUkidFf=TfiLk KiwNaNkhy jjJtk MFk.

Nkhy fsid
vzzififahdIfin Iffgngwfof= IgyNtwt s fahdjuT Fs)yiUeJgd tUKhWT
zTthlggLfwd.

mZffsd Nkhyfsid vzziFift
%y fIWFsid Nkhyfsid vzzFif
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thAffsd Nkhyfsid vzzfif (i IntggmOjjenyay
(S.T.P) g1l INkhyhh gukd =22.4yl11h)
madfsid Nkhyfsd v=zzFif

(FwgG :  jrnt.m—jilIntgge i ykwwWk mOjjenyvdgJd273.15 KkwWk 1

xUmZtid Nkhy;

XUNkhy mZvdgJ6.023 x 102mZffFist FwggLtjhFk. ,JImejmZtid
fiuhk mZeawfFr rkk.

cjhuzkhfxUNkhy MTfrn[d mZvdgJd6.023 x 103Mfrn[fd mZffist
nfh=z1JImjd fuhk mZemw 16 1.

XUNkhy %y fBW vdgJde6.023 x 102%yFSWFisFwggLtjhFk. ,Jmej
%y FfBwd fuhk %y fFBWe iwFFr rkk.

c jhuzkhfxUNkhy %yfSW MFri[d vdgJd6.023 x 103MFfrn[d %yfEWFisF
nfh=z1J. mjd fiuhk %yfBW eiw 32 f.

Nkhyhh gukd:

JillntggmOj jenyay (S.T.P)xUNkhy TthAthdJd22.4yilkh
myyJ22400kiyigUk s dMTffukFFk. , INkhyhh gUkd vdTk miuoffgglLk.

Nkhyfsid vzziFifiaf f=zFffiLk gyNtWwKiwFs:
Nkhyfsid vzzifFif= [ILW_
mZ emw
emw
%y T $Weraw
_mZffsd vzzifif
6.023 = 10%
_ E%yf$Wfspd vzziFif
6.023 ~ 10

rytj ,5a6:

fiag gwwg
1jdkgfs)

ehk ,JtawnfhLffggllgUgnghUsfs)y cssJfsfsd vz=zz=zifi
gbjNjhk. Mdhy ngUkghyhdNeugfs)yy Nrhkgqfsly cssFwggl
rytjy , iaGNjmtggLfwd.

Nrhkgfsid rjtj ,maGvdgd 100 HNrhkjjry cssxtnthUjdkjjid
eawiaf FwggjhFk. cjhu=zkhfehy cssi  Iu[d kwk Mfn[dd rjtj
, 1aigfofzI1thwF=zfflyhk

Jdkijd egwrjtjk
Dthkjjpy css xU Fwggll jdkj jid emw.
Nrhkj jid %y FBW eaw
ehd %y fHW eiwHO=2(1) +16=18F

100
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i lu[dd rjtj ,1aG= % x 100 =11.11%

Mfr[dd rjtj , 1aG= % x 100 = 88.89%

rjtj , laghdJINrhkgfsid  tfijthaghLkwwWk  %yf$SW  thaghla Il f
f=zlwtjy gadglLfwd.

rjty ,iaGf=ffLfs;
v.th. f=zTF 1. kjNjJdiy cssjdkqgfsy rjtj , 1aigfth=Tt

CHs d %y f$W eiw=12+4=16 f
fhhgdid rjtj ., #ac =%’100:75%

d

i~ lu[dd rjtj ,ia6 = 1 100=25%

MEtFhINuhFUINFhsTs;

1811 ,y mtFhiINuhvdwmwtiay mwQh %y FfFWFsid vzzFi fFFFk mtwwd
gUkDTFk , 1 INaahdnjhlhg i dnttNtW #Hoenyfsy
=z IlweIdmtuJFUINFhsFisntsal lhh

mtfhiNuh  $wwdgb“khwhntggkwWk mOjjeiiyay rkgUkDssthAffs
midjIk rkmsTvzzFi fayhd %yfSWFisft nfFhzbUFFK”

mEtFhINuhFUINFhsTS;

1881 ,y mtFhINuhvdwmwtiay mwQh %y fSWfsid vzz=Fi FFFk mtwwd
gUkDTFk , 1 INaahdnjhlhg s dntEtNtW#HoenyTs)y
=z IlwedmtuJTUINFhsTisntsal Ihh

mtFfhINuh  Swwdgb“khwhntggkwWk mOjjeiiyay rkgUkDssthAffs
midjIk rkmsTvzzFifayhd %yfSWFisf nfh=zbUFFK”.

, jdgbnfthLffggl 1 thAffsd gUkdhdJImtthAtd %y TfSWTsid
vzziFitfENehtfij g gty nghihGelaght ,UFFk. vdy ‘V’'vdgJdgUkidAk
‘n’vdgJthA %y fHWwfsd vzzififiaAk Fwggjhff nfth=zlhy
mtFhINuhthjiggb

Van

V = khwyixn
MINt 1 yin ~ lu[dy css %yf$Wfsd vzziFif 1 yMTr[dy css
%y FfBWFsd vz zFi FFFrkkhf » UFFK. , Jd%yk thAffsd
gUkdhd Imtwwd %y FfEWFs)d vzziFiTffFNehtifij j
nghlhGnfth=1JvdgJdnj siethfiwd.

tsTtfrk
i lu[d kwWk FNshhd ,1zedJi Iu[d FNshiuLcUthFk
vidiavlLjJf nfhsNthk

H: wayt Clz (€ha)y 2H CI(thA)
1 gUkd + 1 gUkd — 2gUkd
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mtFhiINuhtgjiggbxUgUkDssthATfs miadjJIk ‘nvzzfifayhd
%y FBWF i sngwUFFKk. vdNt

n %yfHW +n %y TfSW 2n %y FfSW
n =1lvdy

1 %y fHW + 1%y THW — 2 %y THW

L%y THW + % %y fEW — 1 %y THW
1 %yf$sW §  lu[d FNshiuLvdgd® %yfSW i1 ~ Iu[idAK % %yFfHwW
FNshhidAk nfh=z1J. , jd%yk %yfBWFisghfFKbAKk vdgJdnjsithfiwd.
,JIlhyldd mZfnfhsiftraxjjurfwd.

mtfhiNuhtgjad gadghLfs;

NF-Y}rhf tjjarsdothffwd.
thAffsid mZfflLvzizf f=zfRlcjTiwd.
mtFhINuhtjjavi dg gadglL j jrthAffsd %y FfBW
thaghl i 1f=zfflyhk
%y TtEWe i wFFkMtmihj JifFk cssnjhlhigtUtfFcjTiwd.

. midjJthAffsd fiuhk Nkyhh gUkrd (224 yvilIh
JilIntggmOj jenyay) f=zffLtjy gadglLfwd.

MtmihjJifFFk xgG %y fSW giwFFk , i INaahdnjhlhG:

XgG %y fBW eiw (1~ lu[d mstL):

xUthAmyyJMtad XxgG %y THW el iwvdgJIxU %y THW
thAmyyJMtad e iwfFk xUr  Iu[d mZtd e iwfFk
, 1 INacsstufijkhFk.

Momihjj)(V.D):
khwhntggkwwWk mOjjeiyay xUFwggllgUukDssthAmyyJMtiaid
e nwfFFk mNjgUkDssi1 ~ Iu[d mZtd e nwfFk
csstufifNkMtmlihj JivdgglLk.
Mtmlhj ji(V.D) =
ij.nt.m. eliyay Fwggll gukDss thA (m) Mtiaad ejmw

mNjJ gUkDss 1 lu[d mZtd eiw

mtFfhiINuhtjiggbrkgUkDssthAffs midjJk rkmsTvzzfifayhd
%y FfEWFisT nfh=zbUFFk.

xXUgUkDssthAty ‘nvzzfifayhd %y FfHWTs cssjhff
nfth=zlhy>

0 n" %yf$wW thA (m) Mtad eiaw
MEtmlhj ) (Juntm) = n" %yfSW 1 " lu[dd eiw

‘n’=1vdf nfh=lhy
1 %y fF3BW thA (m) Mtad eiw
Mtmlhjj= 1 %yf$SW 1~ lu[dd eiw

i lu[d<uZ %yfEW Mjyhy
0, —
Mtmihjji= L 2YTSW A (m) Mtad ejilw
1 1~ 1u[d mZffsd eiw

ehk Mtmlhjjina %yfswW eiwAld Fof=I1thwnjhlhGgLj jyhk.
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1 %y F$HW thA (m) Mbiaud eiiw
11 lu[d mZffsd eiw
1 %y fFBW thA (m) Mtad eiaw
11 lu[d mZud einw

Mtimlhj ji=

XgG %y FfHW e mw=1

rkdghLgjiyiaul

XgG %y THW thA eiw
2

Mtmihj =10

FWFNFfngUFF

2 xMtmlhj ji=thA (m) Mthaxd XgG %y f$HW eiw
(m)

XgG %y fPHW eaw=2x Mtimlhjj

Jhffggll f=zfFfs

%y TfEW eiwfF=zfFfs:
fofzltwwd %yfsW egiwiaf fh=T.

1. H.0 2. CO, 3. Caz(POa4):
JjhT
1. HO
Hd mZegiw=1 0d mZeiaw=16
HO d %y f$HW eaw=(1x2)+(16x1)=2+16
H.O d %y f$W ermw=18F

CO, d

C d mZeiw=120-d mZenw=16

CO; d %y fBW egiw=(12x 1)+ (16 x1) =2+ 16
=12+ 32

COd %y fT$HW eiw=44F

. Ca3(POu)2

Ca d mZemw=40,P- d mZejmw= 30

O d mZeuw=16

Caz (POs)2 d %y fHW eiw
= (40 x 3) + [30 + (16 x 4)] x 2
=120 + (94 x 2)
=120 + 188

Caz(POs)2d %y TBW ejiw=308H

2. emwkwWk gUkidg gadgLjjiNkhyFaist f=zffiLjy
1.46 fiNrhbajjid NkhyFist f=TfL.
NkhyFsid vz zFif—om 40 oniny
mZ egw 23

2.STP ,y 56 yillh Mfn[d

Nkhy Fsid vz zFi f—99Kd 56

=22 = 0.25Nkhy
Nkhyhh gUkd ~ 22.4

3.12.046 x 1023 ,Ukgd Nkhyfist f=TfL.
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mZffsd vz zFif
mtfhlNuh v=

12.046°10%

6.023710%

Nkhyfsid vzziFif=
=2 Nkhy

Nkhy fsid vzzFi fayUedeawiaf f=zFfiLjy

1. 03 Nkhy mYkidiak (Al d mZemw=27)
emw

mZ emw

eliw=Nkhyfsid vzziFifx mZeaw

e iw=0.3x27=8.11

Nkhyfsid vzzifFif=

2. STP ,y 224 yillh SO,
%y FBW eriw32 + (16 x 2) = 32 + 32 = 64F

Nkhyfsid vzzFi f gUkd _2.24
Nkhyhh gUkd 22.4

= 0.1NKhy

3. 151x 102 %yfSW eh
ehid %y f$SW eiw= 18f

0 -

Nkhyfsid vz=zifif= Wy FSWFsd vz zFif

mtfhl Nuh v=

1517102 1
6023 107 4 C22NKkhy

eliw=Nkhy x %yFfBW eiw
e iw0.25 x 18 = 4,51

4. 5x1028%yfEW FSTNFh]
FSTNFhid %y Tf$W e iw= 180T
eriw %y TBW eriw ~ %y fFEWfsid vz =z Fif
mtfhl Nuh v=

_ (180 “5710%)

emw =149.431)

6.023 ~10*
%y fIWFsid v=zzFi Tkwwk mZffsid vzz/Fifiaf f=fflLjy,

1. 112 yiCO2 ,y css yTtdWfsid v=zziFifiaf f=ffL.
NkhyFsid vz zFifor 99Kd 112,00y
Nkhyhh gUkd 224
%y fPWFsid vzzFif=Nkhyfsid v=z=zFif
xmtFfhINuhv=
=0.5x6.023 x 1023 = 3.011 x 1083%yTfSWFs

1 Tyagfyyy cssmZffsd vzzfafiaft fz=zffiL (Aud
mZe)aw= 198¥)
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eiw “mtFhlINuh v=
mZ emw

17 6.023710%)
198

mMZffsid v=zziFif=

mZffsd vzziFif= =3.042 x 101

54fiH.O ,y css %yf$Wfsd vzziFifahd?

%y fSWFsid vzziFif= qaw - mtfnl Nljh V=
%y T PIW ejmgw

- - 23
%y FfSWFsid vz=ziFif= o4 6.3?83 10 =18.069 x 1023

5 Nkhy COyy cssthhgd kwwWwk MTrfd mZffsid vzzififiaf
fh=T.

1 Nkhy CO; ,y 2Nkhy Mfrn[d mZffs cssJ.
5 Nkhy CO2 ,y 10Nkhy Mrrn[d mZffs cssJ.
mMZffsid vzziFif=Nkhyfsid vz=z/Fif
x mtFhINuhv=
=10 x 6.023 x 102= 6.023 x 10#M¥frn[d mZ
- 1Nkhy CO2,y 1 Nkhy fhhgd mZffs cssJ.
- 5 Nkhy CO. ,y 5 Nkhy fhhgd mZffs cssJ
mZffsd vzzFif=Nkhyfsd v=z=z/Fif
x metFhINuhv=
=5 x6.023 x 1028 = 3.011 x 1024fhhgd m=Z
Nkhyhh gUkd f=zfFfs
fofzltwwd gukidf f=FAL:
1. 25 Nkhy CO.
gUkd =Nkhyfsid v=zz=ififxNkhyhh gukd
gUkd 2.5 x 22.4 =56yl 1h

12,046 xx10® %y F$SW mkNkhdiah

%y FEWFsd vz =z Fi f
mEtFhlNuh v=
12.046°10%
=————— =2 Nkh
6.023710% Y

gUkd Nkhyfsid vzziFif x Nkhyhh gUkd
guUkd =2x224=448 wyllh

Nkhyfsd vzzifif =

14 fi ielu[d thA
Nkhyfsid vzzifit = ;—:=0.5 Nkhy

gUkd Nkhyfsid vzziFif x Nkhyhh gukd
gukd =0.5x%x224=112 yillh

rjtj ,iaGC f=fFfs
1. HSOwy cssS d rjtj ,1agadf fh=t

22| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




H>SOs d %y f$SW ejiw
=(1x2)+(32x1)+ (16 x4)
=2+32+64=981

ryghd ejmw
H,SO0,d %yf$W ejiw

ryghd rjtj , iaG:%’100:32.65%

ryghd rjtj , maG= x 100

eidty nfhsfF

XjymZvz i1 zAk NEWgllejaww=zTisAk nfth=z IxNugdkj jid
NtENEWmZFFs INrhlhgGFs vdgglLk. v.fh. 17CI%5, 17CI37.

xjjemw=zazAk NewWglImZvzfisAk nfhzinteNewjdkjjid
mZTfs INrhghhfs vdgglLk. v.Fh. (18Ar40, ,Ca%)

e/Ailluhdfsid
vzzififiaAkNtWglImZvzrFisAkNtWgl leaww=zTisAk
nfhzInteNtWjdkgfsid mZffs INrhiNIhdfs vdgglLk. (sC13, 7/N4).

xUjdkjjid xgtmZeiwvdgdmjjdkjjd ruhrhimZeawfFk C -
1Z2mZtd giway 1/12gqfid enwfFk csstfjkhFk.

xUjdkjjid ruhrhmZeiawvdgd ,awifay filFFfSbamjjdkj jid
xtnthU INrhNIhgGFs|d rytjogutaymjd TZenwahy
ngUFffRE I TFK kjigcfsid $SILjnjhi FFFr rkkhFk.

xXgG %y THW eiwvdgIxU %yfHwd eiwfFkC - 12ZmZtd eiway
1/12ggfid eiwfFk csstfjkhFk.

mtFhINuh $Swwidgb>*khwhntggkwWk mOjjeiyay
rkgUkDssthAffs midjJdk rkmsTvzzfifayhd %yfeWwFisT
nfh=zbUTFkK”.

khwhntggkwWk mOjjeiyay xUFwggllgukDssthAmyyJMtiad
e nwfFFk mNjgUkDssi1 ~ Iu[d mZtd e nwfFFk
csstufijNkMtmlihj jivdgglLk.

MZFILvz = %y fHW eliw/mZemw

XgG %y FBW eiw=2x Momlhj ji
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10th mwgay,
myF- 8
Jdkqfs)d Mthjjd tifgghL

mwKFfk;

©QQhdj iy Ntjlaoay Jiwayy 18 Mk kwWk 19 Mk Ewwh=zLFfsy»
Jhjkhwwgfs efoejd. fig. (ngh.M) 1860 y ©QQhdifshy 60 jJdkqgfSk
mtwwd e mIwfSk T=zLgbffgglbUejd. mtwWs Ny gzGfsyy
XJjiuej ghy>xNunjhFjifsyy thiarggLjjgglld. , TrhyTrlljjy
NEtENEWGlajdkgfs NEtENEWg=GFNshLT=Lgbffgglld.
xtnthUjdkjjd g=zGFisjdjjdNamwejwFgjiyhPmtwiwj
njhFjifshTionghlhfshfTk xUgqhi=zjJd gd g=zGFisxggllLg ghhyjy
vsiakahft ,UfFk vdfUjggllJd. fhafisAkfdifisAk mtwwd g=zGfs
nghWiJdt i fgglL jItINghy jdikgfisMthj jdg g=zGfs %yk
thErggljjyhk vdfU jidh. vdNtmwQhfs
Jrrroay jdkgfisthirgglLjjgyKawnfisNkwnfth=1dh. flejxdgjhk
tFgCg ghlj gy jdkgfisthirggLjjelejKein jaKawrfisg
gwmwejhfs. xdgjhk tFggy jdkgfistafgglLjdjy ghljjy
ngwmwtid nghlhrrnahfehk cah rejidfNshLKd njhlhed jdkgfsid
g=zGfFisg gwamw i ttshjIf nfhsNthk.

etdMthjjduijp

nkdlygd Mthjjdmlltizay jhffKbahjnyKu=zghLfs ,Uejd.
Ccjhu=zkhfmZe a1 w(39.95 amu)nth= 1Mhfthd jdkk-KddhYkm=Ze aw(39.10
amu)nfth= Inghl Ihrjak Jdkk gddhYk thiargglLjjgglld.
mZeawiaikakhff nfhzLmLfFNthkhad>nghl Ihnajjd ,1j 5 jpMhfhd
ngwUFFK. yijjlak Nrhbak cssnjhFjialy MhfhidvejxUNtjjayhsUk
1 tffkhlIhhfs. , iTbmZe mwvdwmbggs I atINtEWxUmbggi Ig
gzgwFtotFjjd. nk=zlyg kwWk mtNuwhL ,UejthfSTFmZty
cssGNunl Ihdfsid vzzFitmbggs Ig=zght
, UFfwJdvdgdmwaf$ihjjha ,UejJd.

1912 Mk M=zLn ~ dwiNkh ] Nyhvdwghl 1d
TQQhdMthj JdthiarggLjjYfPmZv=

vdgdrwegmbggi lvdwc=zakiaf fzlwejhh. mZv=z vdgIxUmZtid
cssCGNuhl Thdidvzzifi fraNabmyyJdvyfluhdid
vzzififiaNahFwFfFIiKMTNEMth jdojimaf

Ffoff= 1thWNKkkgL j gimwayhk.

‘Jdkgfsid ,awgay kwWk Ntjjaslay g=zGfs mtwd mZvzFfisr
rhheIm i KAK’.

etdMthjjdmliti=:

etdMthjjdujiad g jdkgfssmZv= m jiFhiggwFVwwhwNghy
etdmllitizay thiargglLjjggllLsd. Nt javay Jjdkqgfsjqgfs
gzGFfisKiwNac=zhjJk
tiftaynjhlhfshfTionjhFjifshfTketdMthjjdmllitszay
thiarggLjjogglLssd. 118 jdkgfs nfthzletdMthjjdmlliti=zrafr
TthiLfidwd.

Tlejxdgjhk tFggy fwMthjjdmllts zad rwggkrgqfsid
njhlhrriahPnghFjikwwk njhlhfsid rwggkrgfismwat)soNthk
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njhlhfsid nwggkrgfs,

Jjdkgfsid Hilklltharfs njhihfshFk. Mthjjdmllitizay
nkhjjk 7 njhihfs cssd.

Kjyhk njhlth (m=Zv= 1 kwWk 2) , gnjhhlh kifrrwmanghluhFk. , jiy
1 Iu[d kwk ~wyak vDk 2 jdkgfNscssd.

,uzlhk njhlh (ImZv= 3 yiUed 10 tiu) ,J rwanjhluhFk. ,jiy
‘Li’ayiUed'Ne’ tiuu 8 Jdkqgfs cssd.

%dwhk njhlh ,3Tk xUrwanjhluhFk. (mZv= 11 yiUed 18 tiu)
., JIy ‘Na'ayiUeJ‘Artiu 8 jdkgfs cssd.

ehdfhk njhlh (mZv=z 19 yUed 36 timu) ,J xUezlInjhluhFk.
Ly ‘KayUed*Krtiw 18 jdkgfs cssd. ,twwy 8
rhijhuzjdkqfSk 10 ,1leryj jdkgfSk cssd.

lejhk njhlh (ImZv= 37 yUed 54 tiu) ,JITk xUez=zInjhluhFk

1\ RbaryiUeJXet mu 18  jdkgfs cssd. , twwy 8
rhijhuzjdkgfSk 10 , ilegiyj jJdkgfSk cssd.

Mwhk njhlh (mZvz= 55 yUed 8 tiuu) ,J kifezlInjhluhFk. , iy
‘Cs’yiUe'Rn’ tiu3d2 jdkgfs cssd. ,twWs 8 rhju=zjdkqgfs> 10
,i1leiyj jdkqgfs kwwk 14 cs, ileiyj jdkgfs (yhejidLfs)

vdMFk

Vohk nyhlh (mZv= 87 yiUeJd> 118 tmu) Mwhk njhl mug Nghy> ,JTk
32 jdkgfs nth=z13. rkgjjiyehdFjdkgfs mllti=zay IUPAC
My clgLjjgglld.

n _|hF Jifsid nwggkrqgfs:
Mthjjdmlltizay
NkyiUeJdfohfthmrggLjjgglljdkgfsnjhFjifs vdggLk.
mliltizay nkhjjk 18 njhFjifs cssd.

jdkgfsid nghdthdrwggayGfisitjInttNtWFLkggfshTj
njhFffgglLssd.

njh Fj) 3d mqfkhfj JifOkyhejidLkwwk Mfbizlfs cs
ileiyj jdkgfs vdmioffgglLk.

GLLaj njhFjinaj JowvkwwnjhFjifsyy cssjdkqgfsid
ntsfSlbyxjjv=zzFi fecssvyfluhdFSkx] j , 1 ZJjwDk
ngwUFFk. vLjIFffIIhPnjhFp 1y cssjdkgfs ntsprwy
kiljjyy xUvyfTluhd KklILk 1SIngwwUggjhy>fhucNyhfy jJjdkgfsid
, 1Zzjwd 1 MFk.

nghFEjj FLkgk
vVZ,
1 fhu cNyhfgfs
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fthu k= cNyhfgfs

, 1leily cNyhfgfs

Nghuhd FLkgk

fhhgd FLKkgk

pelufd FLkgk

MT [ d FLkgk (m) fhyNfh[d
FLkgk

N y[dfs

kej thAffs

- XjinjhFjayy cssjdkqgfs xjjvyfluhd m i kgGFisg
ngwW>x j JNEJigg=zGFNshL JiFOk.

- ,ay gzGfshd>cUFemynfhjie i ykwWk mihjjiMFfiadruhfkhWglLk.

-G Daj njhFjij jdkgfseiayahdvyfluihd mikgigntsfSlby
ngwwUggjhytisdAwhjd sksag ngwUTFk.

Mthjjdg=Gfs)y VwgLk efoTfs;

Jjdkqgfsid vy fluhd m § kgGruhfefOk ,ay kwWk Nt jiavay
g=zGFististfcjTHdwd. jdktharmlitizay cssjdkqgfsd
g=Gfs. Fwggl Iruhd , 1Intsfig gwFk= Lk XNukh ginayUFFk
efoTMthj Jdg=GvdggLk.

gzGfshd>mZMukmadMukmadiahfFk MwwywvyTluhd>fehjd i kvyfluhd
ehllk MfiadMthjjdj gz iagfhlLfidwd. etdmlliti=zahdJjdkqgfsd
nghJdgg=zGF i sAkonjhF jikwWk njhlhfs)y VwgLk Jjdkgfsd
rundkhwqfisAk mwKFkhfhj jdkgfFSFFk kfj njsithfj  jURdwd.
>ggFjiaay gdtUk Mthjjdg=zGFisg gwmwayhk.

mZMuk:

xUmZtid Muk vdgdmjd mZffutd ikajjwFk , 1zfwvyFfluhd
cssntsf$SlbwFk , 1INaahd Jjuk vdtiuvaWffggLk. xUjdijjm=Ztid
Muj 1 p>PNeubahfmstl KbahJ. kej thAffs JuwtoffkhfmZMuk
vdgdnjhlhGr lamZFfFSTfhi INacssgi =zggd

jdrkranghWj I rfgg s ZzgGMuk myyJcNyhfMuk vdw s offggLk.
MUFUNFcss ,uzLcNyhfmZffsid clfUFFSTF , 1 INacss Jjujjid
ghjiNacNyhfMuk vdgglLk.

cNyhfkww jdikgfs)yycssmZMuk rfgg i ZgGMuk vdw i offggLk.
xd iwrfgg i =Zzgghy gi zffgglLss ,UZLXjjmZffsd
MZTFFUFFSTF ,1INa Md njhiytd ghpjasTrigg s =gGMuk
vdggLk. vLjIFFhlInPH, %yfdwy ,uzL \i ~ Iu[d mZFFUFSTF
,1lay css Jjuk 0.74A°. ,j3d rfggis =zgGMukhdJd. 0.74/2 = 0.37A°
vdWwfzThlyhk

Jdkthirmlltizay cssjdkgfsid mZMuqfisg ghhfFk Nghd»
, UNtWefoTfs njsithFk. njhlhy> , 136wj JiyiUeJdtyJGwkhfnry i fayy.
Jjdkgfsid mZMugfs FiwAk. Mdhy njhFjialy NkyiJeJdfoht
,WQFkNghdmZMuqfs myifhfFk. ,jd fThu=zjijfoff=I1thWmwayhk.
njhFjlay NkyiUeJfoht », WJFKNghI ntsFHL vz m jifhrFFk
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, jdhyntsfSlbwFk Mwwy klLjjwFk mZffutwFk , ilggll Jjuk
myfhyIfthrnorrFiwvedcuUutsTnghjhff fh=zgglLk.

khwh¥nghlhy ] Gwj JiyiUeJd tyJGwkhfnry i fary>yMwwy kllk
khWwtjiyasy. Mdhy GNuhllhdd vzzFifmpfhjdnryYk mjfhfFk
Nehkid R kFfFVwgvyfluhdfs kJdssTtthrriuarmjfhggjhy mZtd
cutmsTFiwfwd. mZMukhdJyj jiaj JryideINghuhDFFnry Yk
NghJvtthWF s wfwJ

madMuk;

xUmadiad TfTUrkajjwFkmttadiaad vyfluhd jJjus Kfy kImjd
fUuthy fTthrntarnrY]jj ,aYk JjujjwFk , mlINaahdnjhiyTmadMuk
vdtauvaWwffggLk. xUmZthddvyfluhdfas ,oeNjhVwNwhmadahfkhWk.
vyfTluhd ,ofFk mZNehkd Rik ngwWNehkid madyvdwiroffggLk
vy TluhsdVwFk ‘mZ2vjih kidR 1 kngwWsv jihkid madivdw i offggLk.
fuauryfsd ,ayGFisAk. mad)j jizkgfsid
tht 1 kgGtisAkjhkhdifFPmadifsd cUtsTKfThakhFk. Nehkid
madiahdJdmjd nghihGa lamZitglcUtsty rw jhFTkv jhkd
madiahddmjd njhihcGalamZitulcUtsty nghjhfTk fh=gglLk.

cjhu=zkhfyijgiak kwWk Nrhbak jgfsJdntsMwwy klljjly c<ssXh
vyfluhad , 0eJNehkid madifFshfidwd. ,ttadfsjk
nghihGE lamZffistulcUtlyy nwjhf ,UFFF fhuzkclfUtwFkkjKss
cs Mwwy kllvyfFluhndfSTFk , 1 INacssmjiffthrntii rNafhuzk MFk.
g@hd kwWwk  FNshhd  jgfsJdntsif$lby  xUvyfluh s dVwWy jhkid
Ru kAl lamadifshfidwd. clfuthdJvjhkd RikAr lamadifsy
cssntgfSlLvyfluhdfsy ThiLk <hgGtyarahdImNj jdikj jid
eLe iymZty fhiLt JOlFawT. MTNEtMZMuj jiy
=z 1INghymadMugfFSk njhlhy
, 1gGwj JiyiUeJ tygGwkhfF 1 weJkon jhF jiarny’ NkyUe J fohfm jrfhj Ik
Th=ggLk.

madjahfFk Mwwy:

mb Mwwy elyay csselLenyj jJdikcilajdjjthAeiymZxdwd
,1Zjwd S$lbyUed ,yFthfg gi=FffgglLssxUvyFfluhidefFfNehkd
madjahfkhwWetjwFNj 1 tggLk FrwejglrMwymadiahfFk Mwwy vdgglLk.
, 1 JmadiahfFk vdjhygvdWk miuroffyhk ,jJjd myFKJ / mol.
madiahfFk Mwwy mjifhirFFk NghJdvyfluhidefFtJfbdkhfidwd.

nghlhy mZMuk , 1K Gwj Jiviled tyJdGwkhfnry i fay
FaiwtjhyvyFfluhidefPmjpfFfMwwy Nj § tgglLk. MFNONjhlhy»
, 16w JiyilUeJdtyJGwk nry i faymadMfrFk Mwwy mjifhfFfidwd. Mdhy
njhF jlary NkyiUeJfohF ,WqF i1 faymZtd cUtsTmjifhggjhYk
, 1 ZjwvyFfluhdfs ,yFthfgia zffgglbUggjhYkmadahfFk Mwwy kifr
rvjsNENj B tgglLk. MTNEnjhFjlaty NkylUeJdfowgFifalyy madiahfFk
Mwwy FirwAk jdirkngwwUFFK.

FwggG:
-Nehkid Rk myifhifFFk NghdNehkid madiayd cUtsTFrwAk.

- VjihkidR s kmjifhifFk Nghdvjihkid madiasdd cUtsTmjifhfFk.
vy fluhd ehllk:
xUjdijjeLesyc i lathAeg 1 ymZxdwd , 1 Zjwd
$SlbyxUvyFfluhidNrhijImjd  vjih  kd RikAr lamad)jiacUthfFk
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NghdntsijggL,k Mwwy vyfluhd ehllk vdggLkmadiahfFk Mwwiyg
Nghy>vyfluhd ehl 1Kk nghlhy
, 196w ] JiyiUe > tygGwkhfm jifh g JkenghF jiary NkyiUeJfohfF mweJk
fh=zggLk.

»Jd myFKJl/mol MFk.

Ag te— A + Muwwy

Cl(g) + e— Cl-g +Mwwy

vyTluhd fthjdik:

rfggi s Zzggy ggflgglLssvyfluhd , 1zaidjdidNehffiftUk
gzGvyfluhd fthjwd vdggLk. cjhuzkhfHCI %y f$HiwvlL jIT nfhsNthk.
i lhu[d kwWk FNshhd mZffs
xUvyfluhidggfilLrfggi zggidcUthfFk.  FNshhid  mZtwFvyfluhd
fthjjdakmjifk. mj dhy>gqfl Lvyfluhdfast  lu[d tbPFNshhd
mZ jd n kNehth ,O3J nfhsSk. g1 =zgéc i lAK
NghJdgis zvyfluhd>FNshhD1d nrdWHkwWk Cllmadifs cUthFk.
, 1 JFfoffhZk glgfsid %yk mwayhk.

1 [ DfFIkFNshhnDfFk cssxgglLvyfluhd fthjdik:

vy Ffluhd fthj jdikahdIfofFfhZk
Nrhj E dKbTfshd>g i zgcMwwymadiahl Fk Mwwy»svy Fluhd ehl Ik
Mfiatwiwr rhhedm i KAK.

vyTluihd fehjjdikiaf=zffiLtj)y ghyiq mstlngUk ggfsiFfidwd.
%yk xu %yfdwd mZFFSTF ,i1lay cssgizggd jdi
(madigg i ZzgtmyyJdrfgg i =g0) mwayhk

nyjdkqgfsid vyflund fthjjdikiaf fNofh=T.
F-40,Cl-3.0,Br-281=25H=21 Na=1

>, UNZTFSTF >, 1 INacssvyfTluhd Tthjd i ktj jiahrk 1.7vd

, Ueghy>mgg s zgG50%madij jd 1 kKAk50%rfggia =zgGj jdrkraAk

ngwwUFFK.

mtyjjahrk 1.7 1 ©lFswthad mggr =zgGrfgg s ZzgghFk.

tj piahrkndd 1.7 1 twimjfnkdyy mgg s ZzgGmadigg 1 ZzgghFk.

njhlhn» , 1ggff] jiyilUedtyggffkhfnryYk NghJdvyfluhd
fehjd akmjfhnFFk. Vnddiy mZFFUkidR § km jifhyFFkNghJvyfluhd

fehrnugiarmjfkhFk. njhFpiasy NkyiUeJdfohf ,wgFifay vyfluhd
fehjdakFiwfwd. VvnddiyMwwy kil jid v=zz=zFi fmyFkhfwd.

Mthjjdg g=G njhlhy khwwk njhFjialy. khwwk

mZ Muk FawhwJd m jFhiffwJd

MadiMuk FawhwJd m jFhiffwJd

madjahfFk Mwwy M g fwJd FawfwJd

vyTluhd ehllk m grfhFfwJd FawfwJd

vyTluhd TEhjjdik M gt fwJd Fawfwd.

cCNyhftay:.

kdijthoTnteNtWeNyhfgfSid nghlhGr lad.
mdwhl thotiayy>cNyhfqfi sehk gadgL j I fiNwhk. kdijyclyy
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Nrhbak>nghl Ihrakofhyrnak , UKGKjyhdcNyhfgfs ,dwair kah » 1K
ngwssd. ,tTNyhfgfsid FiwghLfs tshnijkhwwgfisg ghjij INehafs
cuthff fhuzkhFk. MNPt cNyhfqfsekthotyy KfhaggFthfhdwd.
, ggF jlasy>cNyhftiay %yk cNyhfqfs
vtthWghjnjLffggLfidwdvdgNj tthffyhk.

cNyhfgfismtwd JhIffsyiUedghjnjlLijd ,ay kwWk Ntjaay
gz GFSTFVwwhwNghy mtwiwcNyhff
Ty 1 tfshfkhwwpnttNtWgadghlLFFclgLjJdk mwitiaNy cNyhftiay
vdggLk. cNyhftiayid nrayghLfs %dWgbfist nfth=1J3.

JhIfrasmihggjjy >, kK1wad %yk jhIffsy csskhRffs
effggLfidwd.

cNyhfj 1 jcUthffy , KKaway jhdtyy , UeJdcNyhfk
ghigngLffggLfiwd.

cNyhfj 1 jJdlaikahffy , KK 1wayy cNyhfkhdJ
JlanknraaggLfwd.

chNyhftayy cssfiyr nriwfs

Ffdkqgfs:xUfdkk vdgJ JdINrhkkhfNthmyy JInttNtWNrhkgfi sr
Nrhigdmifha $SILT fyitahfNthcoay fth=zgglLk.

Jh3: vifdkj jiyiueIcNyhfkhd Jvs)j iy riffdkhPnghamsty
ghgnj LFFKbHwNjhmJINtjhJIvdgglLk.

cjhuzkhffsk==Zk (AI203.25i0,.2H0) ghfirlLk (Al203.2H20)
mYkdaj jid TdkqgfshFk. Mdhy>ghT i rlbyiUedmY kidiak
, YhgFukhfghgnjLFFKbtjhyghfFirl IhdImYkdiaj jid JhIvdWkfsik=
mjd fdkk vdWk musoffgglLk.

RugFcwgjjrct] NjhlbyUeJ jhIffFi sg ghrfFk
KrwNaRugfcwgj jivdggLk.

JhIfPsk myydthgF. cNyhfj jhIgnghUlfNshLfyedssk= kwWk ghiwj
J}s khRffs thgFmyyJdjhJIf$Ssk vdgglLk.

»,STRJhITId csskhRffis (FhgF) cUfiLk
Nrhkkhfkhwwpm s jefHl jhdTIld NrhfFk nghUNs », SThvdggLk.

v.FhCaO(fhuj Jd i1 kaJd)SiO;(mkiy j jd 1 kaJd)

frL.cNyhfjajg aghjjyyyy ,sTtijhdf $sjdld tbidGhedcUthfFk
i snghUNsfrLvdgglLk.
JhIFfBsk + ,sFR->FrL

cUTfgghjjy. tWjj cNyhfMFir i beNyhfFkhfcUfae i yay khwwk
xUxLTfordNacUffgghjjy MFk. > KK 1wayy TthqFvdggLk
khRffsNrhffggll ,sthahy frihfeffggLfidwd.

JhIffisghjnjLfFk Kiwfs myyJdmlhggfFk Kiwfs;

Jhaffsd , ay 1ggnghWj I mtwwyUeJcNyhfy i jg ghgnjLfFk
KiwahdJdehdFtifggLk. cNyhfgfsid nteNteWjhJffs glbayilgglLssJd.

29| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




edF J}shffgglljhdffismihggfFk Kiwfs foff=zlthWmrkfidwd.
1. GoahgCKiway ghjjy:

JIItkJhITFSTFRIJhIT PsqgfSTRk ,1lay cssmlihjjNtwghL
, KK iwad mbgg i lahFk. MFErLjhdffs , KK iwaydhy
JlankahffggLfidwd. v.fh. N~ ki ll Fe;O3(, Ukgd JhJ)

Kiw. edF JjshffgglljhdImjhtalak rha jJsjjidNky nfhllgglLk.
gwFeh mjd Nky garrmbffggLk. ,dhymlhjpkFjhd Jlsts
NojgfitINyrhd jhIfesqfs j=z=uhy FOteffggLfidwd.

fhe j K i wghigG:

JjIdtkjhIffsd fhejjjdikghjjyd mbgg i lahfm i kfwJ.
JhINthmyyJ JhIFHsNkhfhe Jd i kngwUggd>
, KKiwnraygLjjggLk. v.fh. bd JNIhd SnO:ntssajjid jhd.

KiwedFJ}shffqggl 1 jhdthdJ ,uZLcNyhfcUisTSTFCNInryYk
,aqFngybd %yk nfhllggLfidwd. ,t cUisfsy xdWfhejj
jdikAld ,Uggjhy>fhej j JfsftsthejjdikAsscUirsahy
<hffgglLfthejjdikawJfsfs njhiytyy nrwedghffgglLk.

EnukjgeKiw:
JjJdtkigd Mayd %yk jhIffisAkend %yk jhIfSsqfisAk

vejmstwFvs)jiy <uggjk VwwKbANKbmIN® ,kKiwaud jjJItkhFk.
NyrhdjhdffshdryigLjhdffs ,kKiwayy mlhggffggLfidwd. v.Fh

[gf gsdl ZnS.

KiwedF J}shffgglljhdthdIvzn=zAkeUk nfh=zlIxUnghanjhlbay
, 1gglbmtwwd Nky edFmOj jggl 1 thwWnrYjjggLfidwd.
JhdthdIv=znzad %yk
<uggLjjoglLE iutbtyjhIfbs] jryiUedghFfgglLfidwd.
JhadthdINyrhifcssjhy mJErutbtyy ntsjgguggwFtedtiLk. khRffs
mbayy jgfitiLk. v.fh. [1gFf gsdl (ZnS)

Nt KawkfJlae i yay cssjhdfFismihgjjYTF
, KK1wgadgL jjggLfwJ.

JhathdI jFejNtjignghusid YidGhanradfiuar nratjd
%ykFiuahjkhRffs tbffllyid %yk ghjnjLffggLfidwd. tbeh
JFejNtjignghusid NrhfFfgglbt i dGhed ghJdtogbthfkhwfdwd. v.fh

ghfarl AlOs 2H,O (mYkdiajjid KFffiajhJd)

jkioehlby, fii 1fFk jhIFFs;

Rz zhkGFfy : NFhi©FIYhjizLTfy

[ork : jUrrpNfha tkhtligfs.

1 lINldiafdkgfs . fddahFkhpney 1 ykwWk J}JIfFb
FNuhi kIl Nfhi ©Nryk khtllgfs

Nkfd 1 1 L JhkGhp<NuhDLNrylkojilut=z=zhk iy

Igflid : kJwwj=zLffy

cNyhfjjid g=Gfs:;
,aw g=zGfs;
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,ayGelny: vyyhcNyhfgfSkmiwntggelayay jJileiyay c<cssit
(nkhFhkwWk fhyjak jtw)

gsgsgG) jdik cNyhfgfs mjfgsgsgghd i t.

fodjdak: mNdfcNyhfgfsfbdjdikiaAk tyjikiaAk ngwit
(Nrhbalkenghl Ihnakjtiw , it fjjahy ntll ,aYk nkdskngwwi t).

cUFeiykwWk nfhjieimy: toffkhibcecNyhfgfs
nfhjelnysag ngwwUTFK. mjFntgge 1 yay
(FhyrakonkhFhpNrhbalkonghl Thriak  jtw)

JicUFe 1 ykwWk
m 1 tMtiahFk.

mihj i cNyhfqfs mjFfmlihj jingwwist. (Nrhbak kwWk nghllhnak jtu
, 1t JZz=zh wimlhjjiIFawej 1 t)

TkgahfeSk jdik cNyhfgfs
mtwiwc 1 I Frhky>fkgahfel IKbAK.

TkgahfeSk jdikadit.

. JFIhFK jdik cNyhfqfs JFIhFk
mjhtImtwiwvejgsTk glhkymbjjbjJdjFihfkhwwKbAK.

jdakngwwi t.

. ntggk kwWwk kdfljJk jdik c<cNyhfgfs ntggjnjAkkdrhug s JAk
vsijiy FljJk jdikad. v.fh. ntsspjhkuk (IgfF]id jtw)

fiuAk jJdik toffkhfcNyhfgfs jutfiaugghdfsyy fiuatjiyiy.

jhaffsd tiffs:

MTarLjhJd FhhgNdT jhJ N~ ayLjhJ ry igLjhJ

finuNahmyl
(NaszAlFe)

ghF i rl(Al,0:.2H;0) | khhgis (CaCOs)

Fydh(PbS)

JUKGigiul
(FeS>)

Fgiul (Cu.0) khfd i r1(MgCOs) | /gSh] ghh(CaF2)

Laf
(ZnS)

N~ ki 1 l(Fe20s) ril iul (FeCOs) ghiwcgG(NaCl) gsdl

cNyhfMFfirbyyeJdJcNyhfjijg ghjjy 3 tifggLk

mjtidglLk cNyhfgfs

rhjhuzkhftyndgLk
cNyhfqgfs

FawthftrdgLk
cNhNyhfqgfs

Na, K, Ca, Mg, Al

Zn, Fe, pb, Cu

Ag, Hg

cNyhfMFirLcNyhftkhf
kddhw gFggd %yk
XLFFk mi 1 fwJ

cNyhfMTirrLcNyhfkh
ffhhgd
(CoKe)cjtAld
NEJXLFFK mu 1 fiwd.

NnrQ#ENTwwnE JTWjyhy
cNyhfMT i rLcNyhfkh
XLFFk mi 1 fwJ

Ntjlalay g=Gfs:;
> 1 Z jwvyfluhdfs;

cN\yhfmZffs

vyfluhdfisntsi$lby ngwwssd.

nghJthf

D myyJ

madicUthjy g=G. cNyhfqfs vyflundfis ,oeJdNehkid madifFshfkhwk
jdikcilarnt mjdhy mitNehkld Rk ngWk.
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madkdRik ,ojjy; cNyhfgfsid Nrhkgqfs kddwgFjjy tidad
NghJ>cNyhfmadifs vjhkdtha tej i lAk.

mZfflILv=; CcNyhf Yy TfeWssMte i yayxwiwvmZFfflLv=zi =g
ngwwssd.

MFEirLfsid jdaik cNyhfMFTirLfs nghdthffhujjdikcilad.
mY kidiacNyhftay;
GojNghlby kifr nrmedfth=ggLk cNyhfk mYkdiak MFk. ,jd tisdgLk

Jjwd mjyifk. mjdhy Nrhejeimyayy ,J fhzggLk ,jd Kfhaj JhIffs
foff=z1thWwwOjyhk.

mYkdajhJffs, thagghL
ghfirl Al203.2Si0,. 2H,0
finuNahmyl AlzAlFs
nfhu= Ik Al>O3

mYkdiaj jid Kffaj  jhIghFirl MFKk. > JJhJItylUedmYkdiak
ghjnjLjjy 2 enyfsy ein IngWfidwd.

ghfarls ImYkdhthfkhwwk nrajy, Ngah Kiaw:
ghfarl s ImYkdhthfkwWjy ,u=zLgbfiscssliffiad.

ghfiarl JhduoidedF Jishfpry s €eNrhlhTld 150°C
ntggeinyay FwigglImOjjjjy tiadgglLjJdk NghINrhbak nklIhmYkNdI
cuthfiwd.

Nrhbak nklIThmYkNd I & lehdhy ehffr nratjhymYkdiak
i luhnfirLtogbTcUthfwd.

, ttoghittbflbedFTOL ad 100°Cntggen yay
cyhj jibmYkdhcUthfiwd.

2Al(OH); ¥4¥8%® Al,O3 + 3H.0
mYkdhi ©kddhwgFjjy %yk XLFffk nrajy, —hy Kiw:

kiddhwgFgGfydyy cUfhamYkdhi ©kddhw gFgeK awayy xLTFHDPmYkdak
fin 1 Fhwd.

mYkdak vjhkdthayYkMf]i[d NehkdthaYk ntsjahfwd. ntsjahFk
MT [ d>FfuhaglLld NrheJCOthTkhWHwd.

vjhkidtha: fuhagl Grggll ,UKGj njhlb

Nehkidtha: cUflakidgFsiasy njhgftlgglifuhagl J=zLfs

kidgFs): J}a mYkdh+cUflafisuNahayl + /Zg@hjghh (,J kdgLsad
cuffintggeisyraft FiwfFk)

ntggemy : 900°C -950°C
kd mOjjk : 5-6V
xILnkhjjtad: 2AL203 — 4Al+3027
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,awg=ZzGfs:
,Jntssjiag Nghdwnt= i kahd cNyhfk.
» INyhrhd>mIhj jiF iwej cNyhfk (27)
JFIhfmbFfFyhkofkgahfel Iyhk.
,Jdntggj i JAkkdrhuj i JAk edFFfljJk
,jd cUFeiay660°C
gsgsgghdxsijUk Njhwwk nfh=zlghfkhww ,aYk.
Ntjig g=GFfs;
1. fhwwid Yid: cyhejfhwwid mY kidiak tadGhahd.

800°Cntggej i yay mY kdiak fhwwid tadGheIJMT i rLkwWk
ieliuLfFiscUthfFk.

4Al + 30, -2ALO3;(mYkidiak MTir)
2Al + N2 —» 2AIN (ImYkidiak melmuL)

2. eUld tid: eUld mYkdak tidGhahd. Mdhy euhtAld
nrQ#N lwwamY kidiak €ty s dGhedmY kidiak MFfiarLAk T ~ lu[ idAK
cUthfFfwd.
2Al + 3H20 —AIl;03 + 3H2T

(euhty) (mYkdiak Mfir)

3. fhugfsid tid: fhugfsid
tidGhedmYkNdIfiscUthfFHwd.

2Al + 2NaOH + 2H,0 2NaAlO; + 3H:1

mkygfSid tbid: ehjjkwwk mlh HCImkygfSld mYkdak
YidGheJHthAT tntsalLfiwd.
2Al + 6 HCI — 2AICI + 3H21

mY kidiak

FNshiuL

mYkdiak ehjjrygAhf mkyjJdid 1§ Iu[d thAitAkmlh rygAhf
mkyjJild rygh - 1l -MFfi_ L thArtAk ntsjaLfwd.
2Al + 3 H2SO4 —Al2(SO4)3 + 3H2
(ehij)
2Al + 6 H2SO4 —Al2(SO4)s + 6H20 + 25027
(m1h) (mYkdiak ryNgl)
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5. mYkdjak xUrwejxLFf:
mYkdak gTIUk ,UkGMFfirLk nfh=zlfyitia #IhfFk Nghd
» UKGMTirL , UkghfxLffggLfidwd.
,tidmYkdantggxLffuidMFKk.
Fe.O3 + 2Al — 2Fe + AlL,O3 + ntggMwwy
gadfs;
tliLg ghjjugfs nraaggadglLfwd.
kidfkgnraaggadgLfiwJ.
tkhdk kwWk njhoy ,aejugfsid ghfqfisr nraaggadglLfiwd.
jhkujjid cNyhftay:

Nuhkhdhahfshy> ,€TNyhfk Fguk vdwioffgglld. Vnddy 1#rgu] vdDk
JoyiedvLTfgglljhy mtthWmiroffggllJd. ,Jjdij Ik Nrhedk fh=gglLk.

Jhkujjid, jhIffs, thagghL
Thggh mguul CuFeS;
Fgiul myyJd&gifhggh Cu0
Thggh fishd ] CuzS

fhgghd KFHajhdfhggh agiul MFk 76 rjtjk jhkuk ,jjhdty

,UedngwggLfidwd. jhkuk ghignjLjjy fof=lgbfsy enmIngWfwd.

1. jhantr, nrwT:lly;
Jishffggl I jhdthd PEmukjgeKawaryy nrwT:11k nraaggLfwd.
TWinjLijy: _
mbhggffggl 1 jhdthd IMT ][ d Kddimyay tWHfggLfidwJ.
mjdhy <uk kwWk MtjahFk khRFFSk effggLhdwd.
ryghgu ] gu I>Mhrdif kwWk
m=zbk=zNghdw 1 €tMT 1 rLTfshfkhweffggLfidwdfhggh
iguul IhdJI>fhggh , UkGry mgLfshfgFjiasTkhWfwd.

2CuFeS; + O, — CuzS + 2FeS + SO2 1

cUffgghjjy:
tWFfgglljhdthdd J}shffggllfhhgd kwWk KkZYIDk fyed
#NIwWk NghJkhIbAk>(Cu.S + FeS)fFrLk cUthFk. frialeffNt=Lk.

ng 1 1ikunfFjy:

cUTakhlbia ng] 1kh khwWwciaiyaylL #NIwWwk NghdnfhgGsT
Tthggh cUthFk. khlbay css ,UkGryigLMT Ji[Ndwwk miuled
» UKGMT i rIhfkhWfwd. , i trnyrfhTId NrheJfrihfkhWk

2F,S + 30; —»2FeO + 250, 1
FeO + SiO2 — FeSiO3(FrL)
(, UKGryINFl)
2CuzS + 302 — 2Cu20 + 2502 1
2Cu20 + CuzS — 6Cu + SO2 1
(nfhgGsTthggh)

34| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




5. Jlankahffy, : 98%FhggUk2%KkhRFFSkK cssnthgGsT
fhggnukddhwgFjjy nratjd %yk kfj JlamkahdcNyhfk ngwyhk.

kddwgFjjy Kiwayy, Jlaik

vjhkidtha : Jla nkyyafhggh jfL
Nehkid tha : khRfyejThggh

kdgFs) fejfmkyk TFfyejfhggh ryNgl kdgFsjad toahfkdrhujusjr
nrYjJkNghd J}la Thggh vjihkd KirdaYkkhRffs Nehkid KiridaYk
gbfidwd. Nehkid thayd mbayy gbAk khRffs MNdhLk= vdgglLk.

Jhkujjid ,awg=Gfs:
»,JInNrkgOgGewKsscNyhftk MFk. gsgsgGkemjifmlihy jiAk nfh=13. ,jd
cUFejiyl1356°C.

Jhkujjid Ntjigg=zGfs;
fhwwiDk<uggjjJIDk tid: jhkuk CO:kwWk <uggjjJdid tidGhed.
grarewf fhggh fhhgNdl glyj i jcUthfFfwd.

2Cu + Oz + CO:2 + H20 CuCOs. Cu(OH)2

ntggjJdid tid:
nttNtWntgge i yfsyy jhkukMTf h[DIldt i dGhed
, UNEWMTirLTiscUthfFk. CuO, Cu20.

2Cu + O, ¥a¥4¥4®2Cu0
Fghf MFfirrL (FWgGewk)

4Cu + O ¥aFi¥4® 2Cu20
Fgul MTarL (ritgGewk)

mkygfSid tid:

1. ehjjHCIkwWk H:SO:cld tid
fhwwyyh #oemyayehj JHCIkwWwk H:SOsmkiygfSIld tiadGhahd.
Mdhy fhwwd Kddisyay mkyjjy fiufidwd.

ehjjHNOscldtid:
ehj JNHO:cld adGhedaelhf MTfi JL thArtntsiNawwfidwd.
3Cu + 8 HNO3 — 3Cu(NO3)2 + 2NOT + 4H20

. FNshhDId tHid:
Jhkuk FNshhD 1d t i dGheJdfhggh (1)
FNshiur 1 jufidwJd
Cu + Cl; — CuCl,

. FujJdild tid:
Jhkuk Fhujy jidhy vejghjigGk multjiyiy

gadfs;
kdfkgfisAkkid cgfuzqfisAk cUthffg gadgLfwd.

TNyhhklIghg Jugfseh=zaqgfs NghdwtwiwcUthffg gadgLfiwd.
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kidKyhk Girg gadgLfiwd.

Jgfk kwWk ntssiNahLfyedcNyhfffyitahffiehzaqfs kwwk
mzfydfs cUthffg gadgLfiwd.

,Ukgd cNyhftay:
il Rk ghgF: mYkidiaj jwFmL j Pkifm jifkhffh=zgglLk cNyhtk

,UKGMFk. ,awifay> ,J MTirbLryigLkwwk +fhhgNdILfshfflfhdwd.
,Ukgd jhdffshtd.

,Ukgd jhIffs thagghL
N-knll Fe2O3
Nkfdull FesOy4
,UkGEgiul FeS,

,Ukgd KFfiajhIN~Kill (Fe;03) MFk.

1. GuahgtKawayy mihggjjy: Jishffggll jhd s ©ruhfXLk ehy TFOTk
NghINyrhdkhRffs mfwwgglLfdkhd jhIffs FNogbfidwd.

FhwWsskwWk Fhwwiy yh #Hoyy twWwjjyv:
mlIhggffggl 1 JhI thd I msthd Fhwwy ciyay #NIwwggLk
NghJ><uggj k ntsiNawryghMhrdif kwWk ghjgul khRffs
MF I [Ndwwk mia 1fidwd.

CJd ci yay CUffpggpb Jjy. twWfrggll jhIFyfwR=z=zhkGFFy

,twiw 8 4 1 vawghjjpy vLjIf nfhzbLciyad
Nstsfpz ZFSkGmi kgGtoahfnrY jjggLfiwd. ciyay
%dWKfhagFjifs cssd.

1. foggFJ) (vheiyk=lykK)
-€Jg gFjad ntggel 1 y1500°CMFk. ntggffhwwid
JhIFffFy i thNrUuk NghIMF DI vhedCO thfkhWFwd.
C + O, ¥4F§9® CO, + ntggMwwy
, tidayUedntggMwwy ntsjahtjhy ntggckotisdvdgglLk.

»JgF§11000°Cntggeliyay cssJ. ,qFCO:MdICOMTxLFfka 1fwJ.
CO: + C ¥4%¥®2CO - ntggMwwy

Rz zhkGFFy ni jedfhynak MFiri lAKCO,1 tAk jUK.
CaCOs ¥4¥§9® CO; - ntggMwwy

Nkwf=zl1 ,Utindfsiyntggk clftugghtjhy ntggnfhstiidfs MFk
Tthynak MFfirLk=zYIld Nrhedfthynak ryNfl vDk frihfiwJ.

CaO + SiO;— CaSiOs

NkwgFj) (XLFFk k=1yKk)
,ggFjiavy 400°C ntggeiiyayy /nghf MFirbLfhhgd NkhdxLFFk mE Ifwd.
Fe,0s + 3CO ¥4%.8® 2Fe + 3CO, 1
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frilefhagwPcUfa , Ukghd > ciyad mbayy NrfhFFggLfiwJ.
, TOUKGk = Lk cUffgglLuyjgymrRfsy thhffggLtghy>, Jd
thhggUkGvdggLk.

»awgzZzGfs;

,ggFjlaty 400°C ntggeliyayy /nghhf M¥FiarbLfhhgd NkhdFiarL %yk
, UKghfXLFFk mu 1'fiwd.

Fe,Os + 3CO 2Fe +3CO2 1
frilefthagwPcUfa, Ukghd > ciyad mbayy NrfhFfggLfiwd.
>, TOUKGk =Lk cUffgglLgjgjmrRffsy thhffggLtjhy »J
thhggUkGvdggLk.

», JIxUgsgsgghdcNyhfkrhkgy ntsisewKin lad.
,OtumrjfihfFk jdikkwWk fkgahfFk jdikiag ngwUTFFk.
fhejkhfkhww ,aYk.

Ntjigg=GCTs;

1. fhwwid vid: , UKeFfhwwid #NIwwk NghJdt)a dGheJd
, UKGMTirLcuUthfwd.

3Fe + 20; — Fe30O4sFWgGewk

<ufFfhwwild tid: ,UkghdJ<ufFfhwWid t s dGheJdgOgGemreNuwianghhif
MFfirilcUthfFRidwd. ,rNrhkNk JU vdggLk. ,eeforrndUgbjjy
vdggLk.

4Fe + 30; + XxH20 — 2Fe203.xH20 (JU)

euhtAld vid: nrQ#NIwwa , Ukgd kJeuhtymagharRk
NghINkFfd Ibf MfrrLcUthfiwd.
3Fe + 4H,0 (euhty) FezO4 + 4H>

FNshhDId tid: ,UKGFNshhhDId Nrhed /nghfFNshiuLcUthfwd.
2Fe + 3Clo— 2FeCls(nghFFNsh i uL)

mkyqfsSid tid: ehj j kwWk mkyqgfSIid
, UKGty 1 dGheJd>thA 1 tntsiNawwfidwd.

Fe + 2HCI — FeCl; + H2T
Fe + H.SOs — FeSO4 + H27T

elhf mkyjJild , UKGFsheje i yay tadGhedngu]
Nul i lcUthfFfRdwd.
4Fe + 10 NHO3z —4Fe(NO3)2 + NHsNO3 + 3H.0
mih fhejfmkyjJdld> ,UkGtiidGhed /nghf ryNgl s lcUthfFRdwd.
2Fe + 6H2SOs— Fex(SO4)3 + 35O, + 6H20

mlh pelhf mkyjjy ,UkagmkioyJdk NghJd » UKGMTirLglyk
cuthtjhy ,UkGjdjwed ,offhdwd.

,Ukgd tiffs kwwk gadfs:
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thhggiUkG(2% - 4.5% fhhgd cila » UKQG) J1tfsfoTehf
FohafsNubNal Ihfs>fojTeh rhffo 1%bfs , UKGNty|fs
MfiatwiwcUthffg gadgLfiwd.

v/F (0.25% - 2%fhhgd cila ,UkG) Flblf FflLkhdgfswvejugfs

kdfljIfkgfsT.V. NFhGuqfs kwWk CNyhfF fyitfs
MfiatwiwcUthffg gadgLfiwd.

NjdiUKG( <0.25%Ffhhgd cila ,UkKG) FfkgrRUskidfhejgfs kwWk eq$uk
, twiwnraaggadgLfwJ.

CNyhff fyitfs;

>,uzLmyyJdmjwFNkwgl lcNyhfqfs myyJcNyhfqfSkmNyhfgfSk
NrhejxUgbj jhdfy i tNacNyhfffy 1 tMFk.

CNyhfF fy1tad g=zGfssmjd Ccs migha Jla Jafk
kifnkd 1 kahd cNyhfk. mNjhLrw jsTFhgg aur NrhfFk
NghJ>ty) 1 kKAkgadghLk mjifhfFhdwd.

LSUrffy it

,urffy i tvdgJdghjurjJdld>cNyhfk Nrhej fy i tahFk.
vy Fluhd FSTFkNehkidR § knfh=z I cNyhfmadifSTFk , 1lggllegnykd
fthrntoirahyytiisAk cNyhfg gi=zggd %yk ,ffyitfs cuUthfidwd.
v.fh. nyth bd urffyit ,J gwFofs milffggadgLfwd.

cNyhfffy i tcUthfFgjwiffhdfhu=zqgfs

ewk kwWk tbtgfiskhwwarkff
NEtjigg=GCT i skhwwa i kFf
cUFeryiraf Fiwff
fodjdiakkwWk ,Otaraamjfhff
kidj a1 mamjfhff

CcNyhff fyitfiscUthfFk Kiwfs;
cNyhfgFfiscUTRAr Nrhjjy,
v.fhh [1gf kwWk fhggmucUTFAr Nrhjjy %yk gjjiscuUthfiwd.

edFgFffggllcNyhfgFfismOjjiNrhjJy:

v.fh. kucNyhfk ,Jfhhaks ntssak g}k kwwk Fhlkak J}s
Nghdwtwiw cUTFfr Nrhjj fyitahFk.

JilFfiuryfshd cNyhfrfyait: cNyhff fyitia plffiury vdw
Bwyhk. , jiy> nrwT eiwedss cNyhfk fiugghd MFk. kww cNyhfqfs
fiunghUs vdggLk.

v.th gjjis vdw cNyhff fiauryyy [Dgf vdgd fTirunghUs: fhggh vdgJd
fiugghd MFKk.

CNyhff fyitfsd tiffs;
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,Ukgd gqifg nghWjJd cNyhff fyitma ,u=zlhfg ghffyhk

/ngu] cNyhfffyrt ,jJiy ,UkG Kffilag ggfsiffiwd. v.fh: JUggbffhj
,UKG effy ,UkKG fyit

/ngu] ,yyh cNyhff fyit ,jiy ,Ukgd Kffla ggfsigé ,yiy. v.Fh
mYkdaf fyit fhggh fyit

Thoggh fy it (, UkG mwwJ)

fyitfs gadfs

9§ j is(Cu, Zn) kd , 1 =zgGfsygjffgfssmyqthug
nghUl fs>©fbdcgfu=qgfs
Nt=Fyk(Cu, Sn) niyfsehzagfs'miogGk=zifs

mYkdiaf fyit(, UKGmwwJ)

fyitfs _ gadfs
bAlYkd (Al, Mg, Mn, | tkhdjjid gFjifs:gu—~h Ffifs
Cu)

nkfdyak (Al, Mg) tkhdj jid gFjfssmwtay
cgfu=zgfs

. UKGF fyitfs;

fyitfs . gadfs
JUggbffhj  , UKG(Fe, | ghidugfs ] ntllLk
C, Ni, Cr) fugfrsthfdcjhghftgfs

effy ,UKG(Fe, C, Ni) | Tkgfs _tkhdjjid cjihg
ghfgfs>cejifs

cNyhfmhkhdk:

Ntjtadfs myyJkid Ntjtadfs %yk RwWr #oNyhL
tadGhedgbggbahfel fFk cNyhfjjid nijNocNyhfmhkhdk MFk. , JIxU
,cawi fefoT. ,jiy cNyhfkhdIMFirL s — luhfFerkmyyJdry ighhfkhwjd
cNyhfj jdikmra ,offwd.

JU vdgJdeNuwa /nghf MFirLFe:03. xHO vdNtjiasay Kirway
miEoffggLk. JUggbjjy MdJ> ,Ukgd Gwgguggy’nrkgOgGeweNuwa /nghf
MfiarilcUthfFhdwd.

cNyhfmhkhdjjid tiaffs;
cyh mhkhdk (myyJd) NtjKiiwmhkhdk

<uggjk ,yyheiiyayeinlngWk mhkhdr nray c<cyh mhkhdk MFk.
, eefoty mhfFk  jutgfs myyJthAffshdO,;, Nz  SO; H:0
Mfia 1 tmjfntgge 1 yay cNyhfj jid Nky Nt jrt) 1 dGheJdkhwwk
e IngWwfidwd. ,itmidj Yk OxthdINtjlajay Kirwggbmjfmsty
YrdGhAk thAthfnrayglLfiwd.

<uej i ymhkhdk (myyJd) kdNtjpajay eiymhkhdk:
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<uggjjihy enmlngWk mhkhdefoT<uejiymhkhdk MFk. cNyhfkhdJeUld
myyJcgGffauryYld myyJmkny> fhugfSid kid
NtjtadGhedmhkhdj i jcUthfFk.

mhkhdji jj JLFFk Kiwfs
CNyhff Fyi tahffy

cNyhfgfasxdNwhnlhdWfyeJdfy i tahffy %ykomhkhdj § j jLFFFyhk.
v.fh. JUggbffh , UKG.

Gwggug i gGRj Y.
1. enfKyhkGRjy: ,Ukgd kJJjjehfkidKyhk GRtjwFehfKyhk GRjy
vdWngah.

kdKyhk GRjJy: XxUcNyhfjijkwnwhUcNyhfjjid Nkykdrhujjid
%yk GRjy kidKyhk GRjy MFKk.

MNdhl IhFFy: cNyhfj jid Gwggug 1 gokid Ntjtndfsd
%ykmhkhdvjhGssjha khwWk efoTMNdhihffy MFk. mYkdak
,ejKiwfFFgadgLfwJ.

NTJNjhLghJIThgG: sijy mhikhd k mia 1Ak
CNyhfjiuj MNththk>thfhfthzbaCNyth ijf NFJNJhIhFTk
nfhzLkd NtjtoidfFclgLjdk efoTNFjNgJhLghdfhjjy MFk
,tiday vs)jiy mhgLk cNyhfk jiahfcNyhfk vdgglLk.

ghkgd: ghyk

Uk Jtujjid ghkgd jJitAk ,ejjahttd ngUk ejyggugiigAk
,1ZzTfFk uvaly ghyNkghkgd gykhFk. 1914 vy ,ejlahty
JwifggllKjy  flyghyk  vdwngUirk >, JWFC=L. 2010 Mk
M=zLjwFfggllgejuntyiwdwFlwghyk eskhdJd. ,gghkgd ghyjjiy
VwgLk cNyhfmhkhdj 1 jmwtiayid cj tNahLmttgNghdmsiFFk
guhkhigGghJfhgGGrR %yk jJLJI ek tuyhwmwelmyeWjjyhk.

eidty nfhsfF

etdMthjjdtjr jdkgfsd ,ay kwWwk Ntjlay g=zGfs mtwwd
mZvzTfsid rhhghfm i KAK.

JdkgfisruindKawaynjhFjfshTikonghlhfshTk. tharahff
nfhizimlltizjdkthirmlits zMFk

edFtWjjcNyhfMFiris lcNyhfkhfcUFAixXLFFk KiwcUThghjjy
MFK.

ehjjkwwk milh #welhf mkiyk mYkdacNyhfjdld tidGhahd.
guggy cUthFk MfirrLglyNk ,jd fhu=k.

,Ukagmjd
JhdtyiledghjnjLFNj i tahd i ©tWjnjLFFggl 1 Jh>FpR==hkGFF
y KiwNa 8 : 4 : 1 vdwtfijjjy MFk

Jhkug ghjguk  kI<uFfhwWwgLtjhymjd  Gwgguggy griarewglyk
MdJfthufhggh fhhgNdllhy cUthfiwd.
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CNyhff fy 1 tvdgJd ,uZLmyyJdmjwFNkwgl l cNyhfgfsid
xUgbj jhdfy i tahFk.

,urffyitvdgjcyfKkghjurKk fyejfyrtahFk. v.fh. Ag - Sn
,urffyitahdJgwFofismi IffggadgLfwd.

Jutd NtjignghUs eNuwa /nghf MTErLMFk. mjd rkdghLFe;Os x
H.0
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