vesk: 3

tkphu Hikjrh; ,0 xbd nk*ffud n0; of vKir
,0vn'; ik 1 Ino pfdr gir joh inkF db
foHiT; rk o) er o] ctj e Hijr e cgr igy]
yxHix 500 bk 10 fopkj 0;0r fd;k x;k FiA

Hkjrh; nk*kfud egf duiM (Maharshi
Kanad) u Ifrikinr fd;k Fik fd ;fn ge n0;
(inkF) dk foHkfer djr &, rk ge NWENKV
d.k wlr gir t,x rAk vr e ,d Ihek vk, xi
c iklr d.k dk 1uk foHkftr ugh fd;k
Toxk VFkr og I{ere d.k VfoHiT; joxk
bl vioHiT; I{ere d.k dk migu 1jek.k
dgi ,d VU Hikjrh; nk*kfud 1007k dif;k;ke
(Pakudha Katyayama) U bl er dk foLrr
1 1 le>kk rAk dgk fd 5 d.k Dheld; ri
1;0r -1 e ik, tir g] t ge n0;k of
flugHlu - 1k dk inku djr gh

yxHx bl le; xhd nk'ifud Melf@vi
(Democritus) ,0 fy; I
I>fo fn;k Fik fd ;fn ge n0; dk foHifEr
djr t,] rk ,d , It fLRfr vk, xh tc iklr
d.k dk 1uk foHkftr ugh fd;k k 1 o0xiA
migku bu vfoHkT; d.k dk ijek.k (vFkr
VIoHIT;) dgk Fikd ; THN I>ko nk*kfud fopk
ij Vi/kjr FkA bu fopkjk dh o/rk f1% dju

o) fy, 18oh "riCnh rd dib vi/d 1;kxited
dk; ugh g, FiA

180h *kriCnh o) vr rd oKkudk u rRok
0 ;kixdk of chp Hin dk Te>k rFk LoiHifod

1l (Leucippus) U

1jek.k ,0 V.k

(Atoms and Molecules)

-1 1 ;g irk dju o) bPNd g, fd rfo ofl
rik D;k B;kx djr g\ tc rRo ajLij 1;kx
djr g] rc D;k ghrk g\

oKkfud wirok ,y- yolbft, (Antonie L.
Lavoisier) U jklk;fud 1;ktu o nk egRoi .k
fu;ek dk LFfir fd;k felu jlk;u fokku dk
egroi.k wviZkj inu fd ;A

3.1 Jklk;fud I;ktu d fu;e

yolbft, ,0 tEi] ,y- imLv (Joseph L.
Proust) U cgr vi/d ik;ktxd dk;k of 1"pir

JkIk;fud 1;ktu of fukufyffkr nk fu;e ifrikinr
fd,A

3.1.1 n0;eku Bj{k.k dk fu;e

tc jklk;fud ifjoru (klk; fud  viHtd ;)
Filu girk g] rc D;k n0;etu e dib ifjoru
gkrk g\

i@ ;kdyki 3.1

o futux,o vjlk;uk dk ,d ;xy yhft,A
X

Y
() dkij 1YiQv liiM;e dicluv
(iiy cfj;e DykjibM liiM;e 1YiQv
(i) yM utbwv IkiM;e DyikjibM
o X ,0 v;xykdh Iphe 1 fdlh ,d
;xy o) jhk;uk o) vyx&vyx 5% foy;u
ty e r;lj dift,A
o mijidr r;kj ;xy foy;uk e 1vo] foy;u



dh olN
yift, ,0x 0l foy;u dh o)N
,d Toyu uyh e yhft,A

« Toyu uyh dk foy; ;Dr YyiLd e bl
idj yvdib, rifd niut foy;u ijlij
fefdr u gt rRi*plr Yyild o) e[k ij
,d dio} fp=k 3.1 dh Hifr yxib,A

7

el ok ,d "IDoidlj YyiLd e
el d

=1

/Z ?7 =l

TFTER Wi

S = T

M T T

fp* 3.1: v o foy;u ;Dr "iDokdij YyiLd e Mch

gh x o) foy;u ;Dr Toyu uyh

« vrolr ;Dr Yyid di lo/kutiod rky
yiftE, A

. vc Vyild dk >didj bl idij et
fell x ,0v 0] foy;u 1jLij fefdr gk
T, A

« vc bl Yyild dk iub riy yhft,A

« IDoidkj Yyild e D;k viHf@;k gb\

o D;kwvhi Npr g fd dib jilk;fud Vi@ ;k
gb\

« Yyild o) e[k ij dio) D;k yxir g\

« D;k YyiLd o) n0;elu ,0 wvrolrvk e
dib ifjoru gvi\

etu Bj{k.k of fu;e of vully fdlh
jklk fud \V4ia (%) k e n;elu dk u rk Itu
fd;k & Idrk g u gn fouk A
3.1.2 fLFj wvuikr dk fu;e
yokft, ,0 w; oKifudk u bl cir 1j 1dk’
Miyk fd dib Hib ;kxd nk ;knk | viZd rfok

1jel.k ,0 v.k

I fufer girk gh bl 1dkj iklr ;kixdk e] bu
rRok dk vuikr fLFj girk g pkg bl fdlh LFiu
I iklr fd;k x;k gk vFok fdlh u Hh bl
;g
kfxd ty e giMktu ,o0 viDIftu of
n0;efuk dk vuikr Ino 1:8 girk g plg ty di
lir ditb Hit gd bt 1dkj ;o gty di
VIZVu dj rt Ino 1 g gMktu ik sg viDItu
gh ikl gixih blh 1dlj velfusknh,) €] uibVitu
,0 gtMitu n0;eluk o) vulij Ino 14:3 0f
vuilr e fo]elu jgr g] pkg vekfu;k fd Ih Hf
idij 1 futer gb gk vFiok fdlh Hh Tir 1 yh
Xb giA
mijiOr mnkgj.k 1 fLRj vuikr of fu;e db
0;k[ sk girh g fEl fuf"pr vuikr dk fu;e Hf
dgr gA timLV u bl fu;e dk bl idj 1 0;Dr
Fk ffdIh Hh ;kixd e rfo Ino ,d
fuf*pr n0;etuk o) vuikr e fo]elu gir g_A

tiu MiYVu dk tle lu 1766
e biyM o} ,d xjhc tyigk
ifjolj e gvik FilA cljg o'
e dh vi; e migu ,d fi{kd
oQ i e viuh tifodk 'k
lir Ity cin og ,
Lon o) ifliy cu xA

thu MYV
lui1793e tiu MiYWu ,d diyt e xf.kr]

Hikirdh ,0 jlk;u "WL= 1<tu ol fy, euplVj
Py X,A ogk 1j migiu viu thou dk wfekdk
le; f'i{k.k ,0 "W/dk; e 0;rir fd;k Tu
1808 € blglu viu ijek.k f1%r dk iLrr
fd;] € n0;k o) vé;;u ol fy, ,d eghoi.
flvkr Nifcr gvid

oKkfudk dh wxyh lel;k bu fu;ex db
mfpr 0;k[;k dju dh Fih wxt jlk;uK] thu
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MYVU u n0;k dh 1olfr of clj e ,d wi/ljHr
fl%r aLrr fd ;4 MYVu u n0;k dh foHdT; rk
dk fopkj inku fd;k fel ml le; rd nk*ifudry
efuk thrk Fkd xhd nk*kfudk of Hjk n0;k of
I{ere vioH(T; d.f] fel ijek.k uke fn;k Fi]
ml MYVu u Hi 1jek.k uke fnjkh MiYVu dk ;g
fh%r jklk;fud D;ktu of fusek 1y viZldjr
FikA MiYVu of jek.k f1%kr u n0;etu of Bj{k.k
o) fu;e ,o fuf'pr vuikr of fu;e dh ;Drixr
0;K[;k A
MiYVu of 1jek.k fh%r of vullj BHih n0
pkg rRo] ;kixd ;k fed.k gi] I{e d.kk I cu
gir g ftlg |Jek.k dgr gh MYVu of fl¥r
dh foopuk fuku idkj I dj Idr gt
G HTHO n0; 1jek.kvi I fufer ghr gA
(i) 1jek.k vioH(T; I{ere d.k gir g t
Jkl;fud viHEd sk e u rk IfEr gir g
u gh mudk fouk™k gkr gA
iy fn, x, rfo ol IHh Tjek.kvk dk n0;elu
o jklk;fud x.k/e lelu gir gh
(v) fHUU&HUU rRok o ijek.kvk of n0;eku
0 jklk;fud x.k/e fHUu&fHUU gir gA
V) fHkUu&fHkUu rRok o) ijek.k TjLij Nkvh

K I[;k o0 vuikr e 1;kx dj ;kixd
fu£er djl’ gA
iy fdlh kh kfxd e ijek.k Ik
I ;¥ kj fuf*pr gk gA

vii vxy ve,k, e ;g ve;;u djx fd
1jekk e vij Hi NKVENKV d.k fo]elu gir gA

1. ,d viHfd;k e 5.3 g liiM;e dicluV
,0 6.0 g ,Futbd VEy vfHolr gir gA
2.2 gdicu MbviDItoM] 8.2 g LkiM;e
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LFuk,V ,0 0.9 gty mikn o] zi e
ilr gir gh bl Vil ;k Hgk kb,
fd ;g ijr{k.k n0;etu Bj{k.k of fu;e
o) vuzi gh
IiiM;e dickuV + ,Fukbd VEy —
litM;e ,Fuk,V + dicu MbwviDlbM +
ty

2. gbMtu ,o0 viDIntu n0;elu of vulij
1:8 o) vuikr e I;kx djol ty futer
djr g8 3 g gloMktu x1 of Ik 1.k
i1 i dju o) fy, fdru viDIrtu
x1 o) n0;etu dh vio®;drk gkxi\

3. MYvu of 1jek.k flvr dk diuglk
viHixghr n0;elu o) 1j{k.k o} fu;e
dk ifj.le g\

4. MiVu of ijek.k flvar dk diu&lk
vitixghr fuf*pr vuikr o] fu;e dh
0;k[;k djrk g\

3.2 1jek.k D;k gkrk g\

D;k wkiu dHin fd I beljr dh niokj cur n[ih
g\ bu nhokjk 1 ,d dejk ,0 db dejk of
leg 1 ,d beljr futer gkrh gA ml folky
beljr dh jpuiked bdkb D;k g\ fdlh chch
(Ant-Hilly di jpulted bdib D;k girh g\ ;g
jrodb NiVi& Bk d.k gkrk gA bIh idkj] BHig
n0;k dh jpuiked bdib ijek.k girh g

1jek.k fdru cM gkr g\

1jel.k cgr NV gir gh ; fdlh Hh olr]

feldh ge dYiuk ;k ryuk dj Idr g] I Hib
IV gir gh k[l ijek.kvk dk tc ,d o) Aij
,d pé o) -ie [l rk cM diBuib I dixt
dh ,d "V feruh elVvh Ijr cu ik, xm

ijel.k f7;1 ok uuletVj (my e elik thrk gh

10°m = 1nm

1m = 10°nm

foKku



Bafk vikdkj

=Tk (etvj e) mnkgj .k
10-10 glbMktu Tjek.k
10-° ty v.k

108 gheklykfcu v.k
104 jr d.k

102 pivh

101 rict

tc 1jel.k di vidkj bruk I{e g fd ge
bl ux.; el Idr g] rk ge blo] ctj e D;k
lip\ ge blo} cij e blfy, lipr g D;lfd
gekjk 1jk fo*o gh 1jek.kvk I cuk gh plg ge
mig n[k ugh Hol] fi)j Hh o ;ok fo]elu g rFk
gelj 1R;d f@;kdykik 1j mudk iHko 1Mr¥
jork gh ve ge vi/fud rduhdk dh ng;rk I
reok dh Irgk o) viot/r ifrcck dk [k
Idr g] ftue miflFr 1jek.k L1"V fn[lb nr gA

fp 3.2: flfydiu Irg dk ifrcc

3.2.1 foftlu rfok ol 1jek.kvk o) viekfud
irid D;k g\

,1 1Fe oKifud F ftlgu rRok of
kX VR r fof*('V vF e fd;lA tc

MkYVu
1 rhdlk dk

ijek.k ,0 v.k

migku fdIh rho of ird dk 1
irid ml rRo dh

S fd;H kg
,d fuf*pr ekl dh wij
bixr djrk Fik vFir ,g ird rto o] ,d
1jel.k dk inf*r djrk FiA citfy; 1 u rfok of
0 iridk dk I>lo fn;k] € mu rRok of ukek
o) ,d ;knk vk T inf*r ghrk FiA

@ @ O
e B~ O
O« ©O= @
@ ez ® o 0 e

fp+ 3.3: MiYVu Hgk 1>k, x, olN rfok o 1rhd
ikjH e riok o) ukek o 0;REflk mu LFkuk
o) utek 1 dh xb] tgk o loiFe 1k, x, FA
mnkgj.lLo - 1] dkij (copper) dk uke Hibil
(Cyprus) I 0;Rilu gviA olN rfok o) ukek dk
fof*k'V jxk 1 fy;k x;HA mnkgj.kozi] Lo.k
(gold) dk uke vxth o) mI *iCn 1 fy;k x;]
feldk VR girk g 1y

vitdy bVju'kuy ;fusu vkiQ 1k M
,IyibM olfelVh upAc) riok o) ukek dk Lono{fr
inlu djrh gA viZdrj rfok o) irhid mu rfok
o) vxth ukek o) ,d ;k nk v{kjk 1 cu gir gh
fdlh irid o) 1gy v{ij dk Ino cM v{i
(capital letter) € FFi nlj v{lj dk NKV v{kj
(small letter) € fy [l thrk gA

mnkgj - kkFk

) gkbMktu, H
i) ,yfefu;e, aru fd AL
Gii) dkckYV, cou fd co
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olN rRok

ifle v{j rri

o) 1rid muol vxth
cin e viu oty fdlf
dk 1;0r djo) cukr gh mnkgj.k%

cl, (i) td, zn bR;kfnA

vi; riok of
HK"vk e muo) ukek T cuk;k

irhdk dk

yivu] teu ;k
X;k gA mnkgj . WF

ukek ol

,d V{lj
(i) Dykjhu,

xid

ykg (ron) dk Irid Fe g] t mlo} yfVu uke

i0je 1 0;Rilu fd;k x
dk 1rhd Na rFi

Wvi'k;e di i

koA blh idly 1dM;e
rd k de"|

ufV;e ,o0 olfy;e 1 0;Rilu gA bI 1dij

iR;d rfo dk ,d ule ,0 ,d vf}rh;
irid girk gA

1.4 3.1: OIN

rto

,yfefu;e
Vixu
cfj;e
chjku
clefu
olfyl ;e
dicu
Dyjhu
dickyv

(tc dHin
viio) InH o

ijh ij h dk ,d clj e
ugh gh le;&le;

irhd

Al
Ar
Ba

Br
Ca

Cl
Co

k:fud

rfok o} 1rd

dkij
Yyviju
Lok (xkYM)
glbMittu

Vi; iMhu
vi; ju

Ihlk

elunf*k; e
fusku

vii riok dk veé;;u dj] rk
o) fy, mijiOr Hj.k nh xb gA bl
;in dju db
1j ,0 cljé&ckj mi;kx djr

vio"; dri

Jgu I vii Lork gh bu 1rhdk dk fufer djuk

I[k ©,xk)
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3.2.2 1jek.k n0;eku

MiYVu o) 1jek.k f1%kr dh Icl fof*k'v IdYiuk
1jef.k n0;efu dh FoA muo) vullj 1R;d rfo
di ,d viHkyk{if.kd 1jek.k n0;elu gkrk gA
MYVu dk flvr fLFj vulkr o] fu;e dk brub
Heyh&Hikfr Te>ku e BeFk Fik fd oKikfud bl
ifjr gkdj 1jek.k n0;elu dk ekiu dh wij
vxlj g,A pfd ,d ijekk o) n0;elu dk Kkr
djuk vi{liolr dfBu dk; Fik blfy, jklk;fud
I;ktu of fu;ek o) miz;kx ,0 miulu ;kixdk
o) Hjk Mka{k 1jek.k n0;ekuk dk Kir fd;k x;HA

ge ;gk 1j ,d ;kxd] dicu ekukD 1M

rfo irnd
Cu UkbVkttu N
F viDIntu o]
Au ikvi'k; e K
H flfydiu Si
| pinh (f1Yoj) Ag
Fe 1M e Na
Pb 1Yi(j S
Mg ;Jfuse U
Ne td zZn

(co) dk mnkgj.k yr g] t dicu ,0 viDIitu
Hyk fufer gkrk A 1k;kxd rij 1) ;g fuphf{kr
fd;k x;k fd 3 gdicu rFk 4 g viDlitu of
I;ktu 1 dicu etiDlibM fufer gh gh nlj
"Ik e dgk tk Idrk g fd dicu viu as3
XM vi/d nl;elu oty viDIitu o) I 1;Dr

foKku



gkrh gA elu yift,] ge 1jek.k n0;elu dn bdib
dt ,d dicu 1jek.k n0;elu o] cjicj etur g
rk dicu 1jek.k dk 1.0u rAk VIDINtU Tjek.k
no;eku dk 1.33 u fuin"V djxA (ikjHc e 1jek.k
;elu dk amu ik I{ki e fy[kr A] yfdu
ktdy IUPAC 0] uohure vuelnu Hjk bldk
'u &;unlbM n0;elu Hjk infkr djr gh)
yfdu n0;etuk dh bdkb dk ;FkIHo 1.4kd ;¥
yxHx 1.kd e 0;Dr djuk vf/d Ifo/ktud
gkrk gA vix pydj oKkfudk u ijek.k n0;ekuk
dh fHu&fHkiu bdib;k of ckj e fopkj 0;Dr
fd,A oKifud tc fofHlu 1jek.k n0;ekuk dh
bdib;k of cij e "W/jr Fk rk migu wkjHk e
offrtl; wviDIhtu ijek.k QnO k Q 1716
Hix dk bdib ol =1 e fy;iA nk (1 bl
Ixr le>k x;H
« ViDIttu vud rfok o Nk vHfd ;k
djol ;kxd cuk k gA
« DI 1jek.k n0;elu bdb} vi/di'k rRok
o) 1jek.k n0 k 1.kd e iklr gir gA
rHifi] 1961e 1jet.k n0;etuk dk Kkr dju
o) fy, ijek.k n0;elu bdib dicu-12 lelFifud
(viblivkr) dk elud InH o) -1 e lkoHifed
-1 1 Lohdlj fd;k x;k FiA dicuéa2 lelFifud
o) ,d 1jek.k n0;elu o) 1120 Hix dk
etud 1jek.k n0;etu bdkb o) i e yr gh
dicu-12 lelFifud of ,d ijet.k n0;elu of
Bkifk IHO rRok of ijek.k n0;etu wkir fd, x,A
dYiuk dnft, fd ,d iQy foolrk fcuk
etud Hkj o) 10y cp jok gh og ,d rjct
ydj dgrt g fd foldk n0;elu 12 bdib g,
(12 rjcth; bdib vFok 12 10y n0;elu bdkb A
og rjct o) 12 cjkcj vdM djrk g rFik krk
g fd mlo} Hjk cp t jg if; d 'Qy dk
n0;elu rjct o) ,d vdM o) n0;e Bkidk

ijek.k ,0 v.k

gA tI fd fp 3.4 e fn[lk;k x;k g] ve og
10k Ik 10y n0;elu bdib ¢mu) e
cprk gA

[l

fpk3.4:( cht (b) 12 VdM (c) rjct dk 1§12 ok

kk d) rjct o) VvdMk dk mi;kx djol
0g iQy foolrk ilyk dk o0l rky Idrk g

fdlh rfo o) Miaf{kd 1jek.k n0;etu dk
mlo{ ijek.kvk o) vklr n0;etu dk dkcu&12
1jet.k o) n0;e u oQ 10120 Hix of vulkr Hjk
IfjH " fd 5k thrk g

Bkj.kh 3.2: oN rfok o) 1jek.k

n0; eku
rfo 1jek.k n0;eku (u)
gkbMktu 1
dicu 12
ukbVktu 14
viDItu 16
IM; e 23
eXunf*k; e 24
1Y) 32
Dyijhu 35.5
olfYl ;e 40
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3.2.3 1jek.k fd1 1dkj viLrio e jgr g\
vi/di’k riok of 1jek.k Lor=t -1 1 viLrfo

e ugh jg akrh 1jek.k v.k ,0 vk;u cukr gh ;
V.k vHok vi;u WR;E/d I[;k e iftr gdj
og n; cukr g] el ge n[k Idr g] vuHo
djgldr g vHok N Idr gA

1. 1jek.k n0;etu bdkb d ifjHid'kr dift,A
2. ,d ajekk dk vk Hk n[kuk D;k
IHo ugh ghrk g\

3.3. V.k D;k g\

Ik keskovek S0 nksknk B oviZd ajek.vi
dk Teg girk g tk viil e jklk;fud c/ Hik
t™ gkr g VvFok o ijLij vid't.k cy of Hjk
didj t™ gir gA v.k dk fdIh rlo vFok
;iixd o) ml H{ere d.k o] -1 e ifjHif'kr
dj Idr g tk Lorst -1 1 vilrfo e jg
Idri g rFik t ml ;kfxd o) THh x.k/e dk
int'kr djrk gh ,d gh rto o) 1jek.k vFok
fHu&fHUu rRok o) ijek.k 1jLij 1;kx djol
V.t fufer djr gA

3.3.1 rRok o] v.k

fdlh rho o) v.k ,d gh 1dkj of ijek.kvk Hjk
Ijfpr gir gh vixu (an, gify ;e (He) bR;kn
tl vud rfok of v.k mih rio of ojoy ,d
1jet.k Hjk fufer gir gA yfdu viZdk™ velkrvi
e , Ik ugh ghrk gA mnigj.KA] VIDIREU .k nk
viDIhtu ijek.kvk T curk g] blfy, bl
fy&ijet.kd v.i o,dgr gh ;fn Hel;rk 2 of
LRku 1) 3 viDIitu ijek.k ajLij 1;kx djr g
rk ge vitiu iklr girk g fd It v.k di 1jpuk
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e 1;0r giu oty 1jek.kvk dn I[;k dk ml
v.k dh 1jek.kdri dgr g

/ir v.kvk ;0 oN wvU; rRok o) v.kvk
tl fd dicu o) v.kvk dh 1jy Ijpuk ugh
krh g fdr muo) v.kvk e vitfer ijek.k
1jLij ¢/ gir gA

vib,] o)N rfok dh 1jek.kdrk dk voyidu
djA

(=]

Ikj .k 3.3: o)N rfok dh 1jek.kdrk

1jek.kdrk
v/ir ViXu ,d 1jek.kd
gify ;e ,d ijek.td
viDIntu fHjek.kd
gkoMitu fHjek.kd
ukbVittu fHjek.kd
Dyikjhu fHjek.kd
0Lk prijek.kd
1Y) cgijel.kd
/ir IkiM;e ,dijek.kd
Vk; ju ,dijek.kd
,yfefu;e ,dijet.id
dkij ,dijek.kd

3.3.2 ;kixdk o] v.k

fHilu&fHu rRok of 1jek.k ,d fuf*pr vuikr e
1jLij tMdj ;kixdk of v.k fufer djr gh
Ikj.lh 3-4 e oN mnkgj.k fn, X, gA

foKku



Ikj .k 3.4: o(N

;kixdk o] v .k
1:Dr rfo

ty gloMkeu] viDIhtu 1:8
ukoVktu] gibMktu  14:3

MibviDIkM  dicu] viDIhtu  3:8
f@;kdyki 3.2

o V.hvi e fo]elu tjek.kvk of n0;elu vuikrk
of fy, lj.bh 34 ,0 rRok of |Jekk
o) fy, Nj.h 3-2 nf[k,A Bkj.i
34 e fn, X, kfxd o] v kkelDr
riok of 1jek.kvk dh B[;k ol vuikrk dk
Kkr dift,A
o ty v.ke i;Dr ijekhvi dh I[;kv
vuilr fuku idij 1 |kIr fd;k

gh

t Idrk

rto n0;eku| ijek.k | n0;eku
vuikr [ n0;eku [vuikr@
(u) | 1jek.k
n0;eku

ljyre
vuikr

1

H 1 1 121 2

8

1
O 8 16 16 2 1

o DI idlj] ty v.k e i1;Dr 1jek.kvk dh
1[;kvi dk vuikr H:0 = 2:1

3.3.3 Vk;u D;k gkrk g\

/ir ;0 v/ir ;Dr ;kixd viof*ir d.i 1 cu
gkr gA bu wiof*kr d.& dk vi;u dgr gh vi;u
viof'kr d.k gkr g rFik bu 1j Y.k vFok Zu
vio'k gkrk gh Y2.k wiof'tr d.k dk Y2.kk;u
(anion) rAk Zu viof*tr d.k dk éuk;u (cation)

ijek.k ,0 v.k

dgr gh mnigj.k of fy, 1kiM;e DyijibM (Nac)
dk yift,A ble Zuiked HiiM;e vi;u (Nav
rrk %2.4Red DyijoM vk;u ch 17vd d.k of
-1 e fo]elu gir gA vi;u ,d viof*r 1jek.k
VHok jel.kvi dk ,d , Ik Teg girk g fEl ij
uv vio" fo|eku gkrk A 1jek.kvk ol leg ftu
1j uv vio" fo|eu gk ml cgijek d wk;u
dgr g (Ikj.kh 3-6)A ge vk;uk of fuek.k o] cij
e ve;k;&4 e vij viZd tludkjh ikir djxA

Ikj .k 3.5: )N vk;fud ;kixd

offYl ;e offYl;e ,o

viD 1ibM viDItu 5:2
elunk; e elunk; e

1Y (koM o 1Y) 3:4
IifM; e kM e

DykjkoM ,0 Dyikjhu 23:35.5

34 jkIk;fud B fy[kuk

fdlh ;kixd dk jklk;fud 1=k mBo) 12%vd dk
iridifed fuz 1.k grk gh fHUu&HWU ;kixdk
of jkbk;fud B=k Ijyrkiod fy[k €« 1dr gh
bl VH; kI of fy ge rok of iridk ,0 mudh

;keu {lert, gk uh pkfg,A

fdlh rfo dh I;ktu "iOr (vFol {ier)
ml rfo dh I;ktdrk dgykrh oh fdlh ,d
rto of 1jek.k nlj rto of 1jek.kvk of kR
fdl idij 1 1;Dr gidj ,d jklk;fud ;kixd
dk fuet.k djr g\ bldk Kir dju of fy,
I;ktdri dk mi;kx djr gh fdlh rRo of
ijek.k dh D;kedri dk mlol giFk wFof
Htk o) -1 e foplkj fd;k €k Idrk g
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14j.kh 3.6: OIN Nkell;] Njy ,0 cgijek.kd vk;u

v/Iftod cgijek.kd
rto vk;u
1 1ifM;e Na* groMktu H* velfu;e NH,*
V' e K* gkoMibM H- gkoMiD I koM OH-
flYoj Ag DykjioM Cl- UKWV NO,-
dkij cu* cletbM Br- gkoMitu
VA ; MibM - dicluv HCO,
2. eXunf*k; e Mg? VID I¥oM 0> dikctuv Cco>
offYl ;e ca? 1Yi(bM S )Y SO,>
td zn? YiQv SO,>
Vk; Ju (> Fe?*
dkij qn* cu?
3. ,yfefu;e Al3* ukbVibM NS 1LV PO,
Vk; Ju (= Fes*
* 0N rfo ,d 1 vi/d L;ktdrk n'r go 1;tdri dk di'Bdk e jieu I[;kd Hik |n£ r djr gh
eluo dh nk Heek, rFk viIDVKIL dh viB  «  vi;u dif T;kedrk vFo L Brfyr
Heek, ghrh gA wviDVKI L dh ,d Hetk eluo di gkuk pkfg,A
oloy ,d Hetk idM Idrh gA ;fn ,d viDkil « tc ,d ;ifxd fdlh /k ,0 Vv/ir ol
dk o)N efuok dk bl idk I idMuk g fd I;ix 1 futer girk g ri oQ uke VvFok
midh viB Hetk, etuok dh nkuk Hetkwk of BkF mbo} 1raid dk jklk;fud I e igy fy[ir

1;0r gk &, rkviio] fopkj e viDVkil o)y
fdru eluok dk 1dM Idrk g\ vc viDViil
dk orFik eluo dk 1 I fuzfir dift,A D;k
vii bl 1;ktu of fy, 1= fy[k Idr g\ D;k
vii oH, di Ik o) -i e illr djx\ iinkd 4
viOVkEL Hjk 1dM x, eluok dh B[ ;k
int*kr djrk gA

1ij.1h 3-6 e oIN 1jy ,0 cgijek.kd vk;uk
dh I;kedrk, nh xb g I;kedrk of clj e
ge vkj vi/d tludijh vxy ve;k; e ikr djx

k;fud B fy[kr le; viidk futu fu;ek di
kyu djuk pkfg,%
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gA mnkgj.KF% olfYl ;e viDLbM (ca0),
IkiM; e DykjtoM (Nacly, vk;ju BYi(kom
(Fes), dkij VIDIKOM (cuo) ... bR;kn] gk
1j viDl tu] Dykjhu] BYRQ) w/kr, g rRk
ng nk; I’jl 0 fy[kr g] tcfd olfYl;e]
IkiM; e] k;ju ,o dkij Zkr, g rFik mig
ck;h rjaQ fy[kr gA
cgijek.kd wvi;uk Hjk fufer ;kxdk e
vi;u dk igy dk"Bd e j[kr oA rRi"plr

vuikrk dk n' I[ fy[r gh ;fn
cgijel.kd wi; ud I[;f rk di'Bd db
vio®;dri ugh ghrih mngj fy NaOH A

foKku



341 1)y ;kixdk o) B

nk fHlu&Hlu reok 1 fufer Ijyre ;kixdk dk
fhvxh ;kixd dgr gh Bkj.kh 3-6 e o)N wk;uk
dh I;kedr, nh xb gA vki budk mi;kx
Sixdk o) =k dk fy[ku ol fy dj Idr g

vif.od ;kfxdk of jklk;fud B= fy[kr

le; ge igy 1%vd rfok of irid fy[kdj
mudh 1;kedri, fy[kr g thk fd fuku mnigj.K
en kk,k X;k gh rRipir 1;kfer ijek.kvk dh
I;ktdrivk dk @kl djo) (cross over) V.k

% fy[kr gA
mnkgj -k

1. gtoMkeu DyikjkoM dk 1=
7 WA H C1

AR 1
r gioMktu DykjkoM dk jklk;fud Bk HCI

gA

2. gfoMkeu BYi(oM of B
7= WA H S
EBIECT| 1>< 2

4F: ETEEIEA HewEe w1 4 ILS F
3. dkcu WiDy#jioM dk 1=k

e WE Cl
AT 4
4 A TS R HA CC14%

eXuf*k; e DyikjibM dk 1= Kir dju of fy,
1gy ge Zuk;u dk 1ojr (mg2) fy[kr g blol
1'plr Y2.4;u DykjioM (cr fy[r oA rRi " plr
buo) vio'tk dk viMi&frjNk (criss-cross) djo
ge I wlr djr g

ijek.k ,0 v.k

4. efuf*k;e DykjioM dk B
T WHAF Mg Cl
AR 2+ 1-
vrh 1= MgCl,
bl idkj ge nfkr g fd eXuhf*k;e DykjibM
ol v.k e nk DykjioM vi;u (cr) 1R;d eluff't;e
vi;u (Mg of fy, girk gA bl idkj of
vi;fud ;kxdk e ZuiRed rFik %2.iked vio'H
dk Iryu gkuk pifg, rAk Bi.k Bjpuk mnklhu
gkuh pkfg,A e;ku nu ;K cir ;g g fd bl 1dij
of I=k e wk;uk of vio"lk dk ugh n"ik;k thrk gA

5. ,yfefu;e viDIbM dk K=
A R Al O
A= 3+ 2-

vrk 1= % ALO,

6. o)fYl;e viDLibM dk Bt

7 W Ca &

A 2+ 2-
0k 1) nkuk rRok dh B;kedrk, lelu gA
ri bldk 1= ca,0, illr gix] dr ge bl
Isk dk cao 0] -1 e 1jyiNr djr g
cgijek.kd vk;uk oky ;kixd
LiiM; e utbvV dk B4k
T FdE Na NO.

EEl
aew L+ 1-
vrk 1= : NaNO,
offYl;e gtoMiD BkbM dk B=kk
7 W Ca. OH
2
AT 24+ 1-
vri 1= ¥ Ca(OH),
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&;lu nu ;K cir ;g g fd olfyl;e 3. jilk;fud D= ok Dk rii; g\

gtMIDIKoM dlk 1=k ca(oH), g u fd caoH A 4. fuku e fdru ijet. fo|eu o\
tc Ik e ,d gh vizu o) nk sknk 1 vi/Zd O Hs V. kk"(i
ViU gir g ri ge muo] fy, di'Bd di mi;kx (i) PO,> ViU

djr gt ;g ij on ok diBd e j[idj ilnid
2 yxir g t ;g fufn'v djrk g fd ,d
olfYl;e ijek.k o) I nk giMiDlhy leg 3.5.1 Vkf.od n0;efu

T gh nlj “icnk e] oliYle gibMOIIOM & \yhix 3.2.2 e ge ijel.k no;elu di voe. i
viDItu ,o glbMktu iR;d of nk&nk Tjek.k dh fooput dj pol gk bl vosij.k di foLrij

3.5 vif.od n0;eku ,0 eky IdYiuk

gh vif.od no;eluk di ifidyu dju ol fy,
IifM;e dicluv dk 1= fd;k € Idrk gh fdlh inF dk vif.od
TE WiE Na . O, n0;eku mlo) BHM 12Avd 1jek.kwvi oQ n0; ekuk

ki dk S girk gh bl 1dij ;g v.k diog ik

e 14 - ;elu g ftl ijek.k n0;elu bdib (u) Hjk

vrh 1= : Na,Co,

mijilor mnigj.k e di'Bd of mi;kx dh
vio;drt ugh g D;ifd cgijelid vi;u dicuy MG -k 3.1 (2) Ty (H,0) of N} vif.od

0 Dr fd;k thrk g

di ,d g vi;u folelu gh n0;elu dk ifjdyu dift,A
] (b) utbfvd VEy (HNO,) 0] Vif.od n0;elu
velfu;e Y1V dk B4 di ifidyu dift,A
g9 NH, S0, gy’
m 1_><2_ (a) gtoMktu dk 1jek.k n0selu =1 u rFl
vr 1= b (NH,), SO, viDIitu dk ijek.k n0;elu =16 u gA

vrh ty] ftle nk 1jek.k gibMitu ,o
,d 1jel.k viDIhtu gir g] dk wvif.od

1. fuku o) D=t fyf[k,% n0; eku
i DdM;e viDLibM =2 x 1+ 1x16 = 18 u QhXKA
i) ,yfefu;e DykjibM (b) ukbfvd VEy (HNO,) 0] Vif.od n0;efu
i) Hivse TYijiou =H db 1jel.k n0;elu + N dk ijek.k
W e g n0;elu +3 x o dk ijer.k no;elu

2. TEUYATS B3 3t Infir ;i of gioMctu ok ijet.k n;elu =1 u
R viDlitu di ijec noselu = 16 u rfi
(i) cacl, ulbVktu di 1jek.k n0;elu = 14 u ghrk g
) Ko vrh 1o, db vif.od n0;elu
(v CaCO, =1u+14u+3x16u=63u QA

44 foKku




3.5.2 1% bdkb n0;eku

fdlh inkFk dk B= bdkb n0;
1%vd 1jel.kvk of Tjek.k n0;efuk dk ;kx ghrk
oA 1=k n0;etu dk ifjdyu mlh idij 1 djr g
fel idij 1 geu vif.od n0;etu dk ifjdyu
fd;k g vrj ojoy bruk gkrk g fd ;ok 1j ge
ml inkFk of fy, B=k bdib dk mi;kx djr g]
felol I’)ka Vh;u gir gh mnkgjMFE BkM; e
DykjkoM (bdko B=k nac1)A  blo{ bdib B4
n0;elu dk 1fjdyu futu idk I djr g

1x23u+1x355u=585u

etu mlo) BHM

mnkgj.k 3.2 CaCl, o] I= hdkb n0;efu
dk ifjdyu dift,

gy:
olfYl ;e DyijkoM dk B=k bdib n0;elu
Cacl, gh
offYl;e (ca) dk 1jek.k n0;elu =40 u
Dykjhu (c1y dk 1jek.k n0;elu =35.5u
vrh cacl, dk 1= bdkh n0;elu

=1x40u+2x355u=40u+71u
=111 u

T HHMIH F
| H&
G.022 x 107 T 2 g T
B TTHTI]
EEEET AT
=T 1 A
6.022 - 10% .
> ﬁl \ | g FESEE % A
el aft wen
(T, 0] S S
T | TH _
G.022 5 107 I F F
I = R T T FEAA (g)
s =
1 7
G092 % | \ anfra T (g)
fp+ 3.5 % eky] viokxink B[ ;k ,0 n0;elu ol chp Ic/
ijek.k ,0 v.k
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1. fuku ;kxdk of
ifjdyu dift,%
H,, O,, Cl,, CO,, CH,, C,H,, C,H,,
NH, ,0 CH,OH

2. fuku ;kfxdk of
ifjdyu dift,%
Zno, Na ,,0 ,0 K,CO,

vif.od n0;eku dk

1=k bdkb n0;elu dk

fnsk x;k gh

zn di ijel.k nl;elu =65u
Na dk ijek.k n0;eflu =23 u
K dk 1jel.k n0;elu =39 u,
c dk |JeHnO elu  =12u,o0
odkijel.k nd;elu =16 ugh

3.5.3 eky IdYiuk

>0k ge gloMktu ,o0 viDIntu dh fd Ih viHi@ ;¥
dk mnigj.k yr g] ftle ty fufer girk gA
2H_+ 0, 2H.0
mijior vild;k ;g fufn"v djrh g fd
) gfoMktu of nk v.k viDIfitu o} ,d
v.k ol I vikid;k djo) ty of nk
v.k fufer djr g] vFok
) gfMktu v.k o) 4 u viIDIitu v.k of
32u 0] IiF I;kx djo) 36 uty V.k
fufer djr gh
mijior lefdj.k 1 ;g fu'd' fudky Idr
g fd ge fdlh ink k dh el mlo) n;etu 1
VFHok mlo) ijek.kvk db B[k 1 viHyfkr
dj Idr gt 1jr ,d Jklk,fud Vi@ ;k lendj.k
I foka'k e Hix yu oty ijek kvk VFiof
dh I[;k, | /|Ir gk thrh gA blfy,
mkak dh ekkevk dk Kku] muo( n0;ekuk of
wviZly dh vi{k mqu V.hvk kaok 1jek.kvi

46

h I[;k o) wvi/kj 1y iklr djuk vf/d
Ifoekktud gkrk A vri ,d ub bdkb ely*
(Mole) ILrifor df be fdlh t (ijet.f]

]vqu d.k) ol deyeekkkk
dhog I[;k g tk xke e mho( 1jek.k vFiok
vif.od nO;eku oQ cjkcj gkrh gA

fdlh iniF of ,d ety e d.k (ijek (]

V.k VHok vk;u) dh I[;k fuf'pr girh g
feldk elu 6.022 x 102 girk gh ;g ek
ik;kixd fof/ 1 iklrfd'k X;k gh bl dk vihokxink
fLFkjkd WFhok nk I[;k dgr g feldk
N, I fuzfir djr gA ;0 Uke brkyoh oKifud
, eiMvk wEkokxknk (Amedeo Avogadro) 0] IEelu
e JIk x;k oA

1 eky fdIh in dby = 6.022 x 10= I[;k e

tl1ntu = 12
1 x1 = 144
J|fi ety ,d Ik 1 Icf/r g] 1jr ntu

;b x dh ryuk e bldk ,d vij yiH gh og
;9 g fd fdlh fof'l"v inkFk o) ,d elky e
n0;elu fuf*pr gkrk gA

fdlh 1 kk o] ,d eky dk n0;etu mlof
Bkl 1jel.k ,0 v.k n0;etu (xe e) o] cjicj
gkr gA fdlh rRo dk |Jek elu] ml rfo
o) n0 dk ijek.k n0;eku bdkb (u) € Inku
djrk gAdeh rko of |jek.kvk o) ,d efy dk
n0;elu feldk ekyj n0;elu dgr g] ge mlh
I[;Red etu dk yuk iMxk 1jr bdib dku |
g e ifjofrr djuk gixid 1jek.kvk of etyj n0;elu
dk xie 1jek.k n0;elu Ht dgr gh mnkgj.KFi&
gloMktu 1jek.k dk n0;elu =1u girk gh vrk
glbMktu dk xke ijek.k n0;elu =1 g gkxiA

foKku



1u gkMktu e ofoy 1 gibMitu Tjek.k girk  mnkgj.k 3.3
g rAk 1 ggibMitu e mlol 1 eky ijek.k gir 1. fuEufyf[ir e ekyk di I[;k dk 1fjdyu

gA VFkr mle 6.022 x 102 glMktu of Tjek.k dift,
gkxA (i) 52g0ffy;e (n0;elu 1 ety Ir
bl idij] 16 u VIDIItU € oloy 1 viDITty dift,) -
ijel.k girk gh vri 16 g VIDITEU e mlol (i) 12-044“023 gify ;e ijel.tv kdh
1 ely ijel.k gixt VFir mle 6.022 x 10% 1Lk d.lodn I ety I
vioIeu of ijekk gixk dift,)
fdlh v.k o] xie v.k n0;elu vFok ety  gy:
n0;elu d ikir dju of fy, ge mlo] I[ fed elyk dh 1 ;K - n
efu t mlo) v.k n0;etu of cjicj gkrk g] dlk fnzk x:k no:zelu —m
mijiOr dh rjg jLkr oA 1jr ge bdb dku l elyj n0;elu - M
g e Ifjofrr djuk gixi fn, x, ddedh I3k = N
mnigj.Fk €k fd ge igy gh ty (H,0) d.k dh violink I[;k = N,
o) v.k n0;etu dk ifjdyu dj po] g feldk (i) He ok ijek.k
elu 18 ugkrk gh 50k 1 ge ;g ikir girk g fd no: el —au
18uty e ty di oloy ,d v.k girk gA He di elyj
18gty e ty o] 1 eky v.k gir gh VFir n0; eku = 44
mle 6.022x 102ty 0] V.k gr gA vrb eyt dh 1[;k

JE; ukk dk wiHEd ; kv dk Lilu dju ol
fy, ijekkk ,0 Vukvk dh B[;kvk dh
vio®;drk g g] blo fy, ng n0; elu k dk
ek e I[;kvk o) MFk Dcf/r djuk iMrk gh
bl dk futu idkj I djr g ¥
1ely = 6.022x 10
= xke Iki{k n0;elu
ri jIk;ukk of 1fjdyu dh bdib eky gbA
lu 1896 e foYgYe WALVOIYM (wilhelm
Ostwald) U ety “iCn iLrifor fd;k Fi € ,d )
yivu "itn ey (votes) 1 0;Rilu ghrk g feldi —n WN% %%2%1%?
VF ghrk g <J (heap or pile)d fdIh inkFk dk

Ijel.kvi vHok v.kvk o) <j o] -1 e foplj T aa REUViTr vi-ot dl i
fd;k t Idri gt lu 1967 e ely bdlib mngllhft“ Eufyfor n0;elu ol ifjdyu

Lohdlkj dj y xb] & ijel.kvi ,0 v.kvk db i) 0.5 ety N, X1 (v.k of eky |
cgr I[;k difuzfir dju dk 1jyre mik; gh n0; elu)

_ fnskxskn0se
ely]j n0;e

=n :rﬂ 15—2:’3
M 4

(i) ge tiur g fd %
1 ely = 6.022 x 10%
elyk dh B[k
;o ox,dod b I
viokxink 1 [k

ijek.k ,0 v.k a7




(ii) oseky N Tjek.k (ijek.k o) ety
I n0;elu)

(iii) 3.011 x 1023N jed.kvi di I ;k
(I:E 1 n0setu)

(iv) 6.022 x 103N, V.kvk di T[;k
(I[:k 1 no0;elu)

gy:

(iy n0;elu = ekyj n0;elu x ekyk dh
I[;¥
>m=Mmnx238 0Ox. 5=1 4

(i) n0;efu = ekyj n0;elu x ekyk dh

I[:

=>m=Mxn=14x05=7¢g
ii) ekyk dh Ik n
o x, didk dh I

Viokxknk I[;k N
~3.0141 16
6.0 22 1°0
2
—m=M xn 4 &le“z@
6.0 22 1°6
=14x05=7g
. ~ N
(iv) M=
N 6.0 22 1°6
=m=Mx—2= 8x——————
N6 .0 2 2x1 O

=2 8 1=2 8

mnkgj .k 3.5 fukufyf[kr iR;d e d.k dh
I[;k db ifjdyu dift,
() 46 g liM;e T1jek.k (nO
M)
(i) 8 gVviDIitu v.k (n0;elu I v.hvi
dh I[;D)

48

gy:

(i) 0.1 eky dicu ijet.k (fn, x; eky
LI
Cioijekvk di o I[GH
sk xsk n0sed
~ elyj n0; elu
SN =N
M
4 6

=>N 6~ x2 x 1 ®°
2 3

=>N12.04 4 1°C

(i) v.kvk dh I[;k
sk xsk no:ek%/kokxknk
~ elyj n0;efu
SN =0N
M

(iii)

viDIitu dk 1jek.k n0selu =16 u

viDIhtu v.kvk dk ekyj n0;elu
=16x2=32g

:>N&8—.O><22<lf3E
32

=N1=5055 1°0
01 .5x 1°0

d.f (ijek.k) dh I[;k=d.k o ekyk
dh B[;k % wviokxink B[ ;k

N=nxN;=0.1x6.022 x 10
=6.022 x 1022

1.

;fn dicu 1jek.kvk o) ,d ety dk
n0;elu 12 g g rk dicu ol ,d ijet.k
dk n0;etu D;k ghxi\

fdl e vi/d ijek.k gix % 100 g
litM;e VvFok 100 g yigk (Fe)\ (Na
dk ijek.k n0;elu =23 u, Fe di 1jel.k
nl;elu =56 u)

foKku



ijek.k ,0 v.k

fdlh Hh viHf@;k e] vikdijdk vkl mRiknk of n0;eluk ok ;kx

V|fJoruh, gkrk g ;g n0;elu of Bj{k.k dk fu;e dgyikrk gh
,d "1 jklk;fud ;kixd e rho ge®ik n0;eluk of fuf*pr vuikr e

fo]elu gir g] bl fuf*pr vmkr dk fu e dgr g

rio dk I{ere d.k 1jek.k gkrk g] €k Lor=k -1 I jg Idrk g rFk
mlo BHA jkBk;fud x. Vek dk inf*fr djrk gA

v.i] fdlh rRo vFok ;kfixd dk og I{ere d.k girk g t& Tiell;
n"lkvk e Lor= jg Idrk gh ;g inkFk o BHN x.k/ek dk inf*kr
djrk gh

fdlh ;kixd dk jklk;fud I'k mIoQ IHin I7ka rRok rfik 1;kx
dju oky HIHh rRok o) 1jek.kvk dh I ;k dk n"frk gh

1jel.kvk di og 1t t vi;u dh rjg 0;ogk djrk g] ml cgijel.td

vi;u dgr gh muo) Aij ,d fuf"pr vio'k girk g

vif.od ;kixdk of jkBk;fud = iR;d rfo dh 1;kedrk Hjk

fuelfjr gkr gA

vi;fud ;kfxdk e] 1R;d vi;u of Aij vio'k dh B[k Hjk ;kxd
o jklk;fud 1= Kkr djr gh

oKkfud fHUu&fHUu rRok o) 1jek.kvk o) n0;eluk dh ryuk dju of

fy, Hk{k 1jek.k n0; eku Lon dk mi;kx djr gh dcu&12 I elFifud
(VibBVkr) of 1jek.k |{ n0;elu 12 fufn"V fd;k thrk gh wi;
IHh rfok o) 1jet. kv Bki{k n0;etu dicugi2 |Jekk 0) n0;etu
o) Ik ryuk djol ikir Oer gh

6.022 x 1023 Viokxknk fLijkd g tt fd 12 ge fo]elu dicu-12

o) 1jek.kvk dh B[k g

ey in kk dh 0g ek g ftle d.te dnh [k (ijekt] vk;u] v.k
-k 1=k bdib bR;kn) dicudl2 o] Bid 129 e foelu ijek.kvk of
cjkcj gkrh gh

IniFk o) ,d eky v.kvk dk n0;elu midk ekyj n0;etu dgykrk gA
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VH;kl

1. 0.24g VviDIhtu ,0 cljku ;Dr ;kixd o] ueu e fo"y"k.k Hjk ;g
1k x;k fd mle 0.096 g cljlu ,00.144 g viDINtu gh ml ;kfxd
o) 1fr*kr 1%Vu dk Hijiked -1 e ifjdyu dift,A

2. 3.0gdicu 8.00g VIDITtu e tydj 11.00 g dicu MibwviD IkoM
fufer djrk gA tc 3.00 g dicu dk 50.00 g VIDIhtu e tyk,x rk
fdru xke dicu MibwviDLibM dk fuek.k gixk\ viidk mUj jklk; fud
I;ktu of fdl fu;e ij viekfjr gxi\

3. cgijek.kd vi;u D;k gkr g\ mnkjgj.k nhft,A

4. futufyflkr of jkBk;fud b= fyf[k, &
(@ elunf'k;e DyikjibM
() olfYl;e DykjioM
c) dkij utbw

d) ,yfefu;e DykjkoM

(

f

(

) olfYl;e dictuv
uEufyf[ ;iixdk e fo]elu rfok dk uke nift,%
a) C>k gvk puk
b) glbMktu clekbM
c) cfo)x mkmMj ([ku okyk TkMK)
d) 1Vf'k;e IYiQV
6. futufyf[kr inkFk o ekyj n0;elu dk ifjdyu dift,k%
(@ ,Fibu, c,H,
o)  IYi)) v.i] s,
c) A0LiGGN v.k P, (AQLEGGN dk 1jek.k n0;elu = 32)
d) glMDyKjd VEy, HCl
(e) ukbf\/d VEY] HNO,
7. fuku dk n0;eku D;k gixih
(@) 1 eky ukbVktu tjek.i\
(b) 4ely ,yfefu;e ijek.k (,yfefu;e dk ijek.k n0;elu = 27)?
(c) 10eky liM;e BYi(lV (Na,sS0,)?

@D

(
(
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8. ely e ifjofrr dift,k
(@ 12 g viDIitu xlI
(b) 20gty
(c) 22gdicu MbwviDIbM
9. fuku dk n0;etu D;k ghxid
(a) 0.2 eky viDIitu ijek.i\
(b) 0.5ely ty V.\
10. 16 g Bl IYi(j e Yij (s,) ol di I[;k dk ifjdyu dift,A
11. 0.051 g ,Yyfefu;e viDIM (a1,0,) e ,yfefu;e vi;u dh B[k
di ifjdyu dift,A
(loQrky fdIh vk;u dk n0;elu mruk gh gkrk g feruk fd mlh rfo
o) 1jek.k dk n0;elu ghrk gh ,yfefu;e dk ijek.k n0;efu =27 u gh

leg f@;kdyki

A fy[u ol fy, ,d [y [Hy,
mnkgj.k 1: rRok o) lojrk ,0 I;ktdrivi I ;0r vyx&vyx ri’k of
ilk cuib,A iR; d fo i nk ri*k of il dk fele 1 ,d

nk
LoJr ;Dr ri*k o) iUk ok nk, giFk e rflk nljk I;kedri
:Dr ik o) ilk dk ct, giFk e yhft A lolrk dk e;ku e
J[r g, fo]iFh viu ri'k o) iUk dk vU;l; (eriss-
cross) (fr; d) djo{ ;kixd dk B=k cuk,xA

mnkgj.-k2: B=cfy[ku di ,d ILrk eiMy% nokvk o) mI id dk ftle
I Xkfy ;K fudkyy xb of] ynfe,A thk fd fp=k e fn[i;k
X;k g] rio db I;ktdrk o0 vullj ml leg e div
yife,A ve vii ,d 1dlj o) vi;u dk nlj 1dlj of
vi;uk e yxkdj B= cuk Idr g

mnkgj . kkFk :
Na* SO, PO,
1 T Y [ LI L 1

iiM;e BYiQV o) B o] fy,%
2 liiM;e visuk dk ,d BYiQV vi;u 1 yxib, A vk I= Na,SO, ghxiA
Viu vii dift, : TiM;e a0LiQv dk 1= fyf[k,A
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