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JKVh; 1kB;psk dh s aj[kk 2005 d vullkj foKku di vPNh fk{kk og g €k fo |k d
ifr] thou d ifr vij foKku d ifr bekunkj gkA blh nf'vdk.k dk /;ku e j[kdj foKku] d{k
9 d ikB;@e dk fuek.k rrik fo'k;oLr dk fodkl fd;k x;k gA
1;k0 ;g jgk g fd /;ku doy fo'k;olr 1j gh ugh cfYd foKku Bh[ku&fl[ku d fofoek
rjdk ij Ho gkA foKku di fk{kk b1 ckr 1j Hi futky djrh g fd ge fo'k;oLr dk fo | kiFk;k d
vulok o ifjo’k I d I M) fel l Ihfkuk LRk;h gk BdA bldk v ;g ugh fd ;gk fo'k;olr
dk utj vnkt fd;k x;k gA fo'k;olr dk le>u d fy, foftiu rF;k fu;ek] fH)krk wij
Hfj&AVukvk dk mi;kx fd;k x5k g vkj oiLro e ;g gh foKku dk ey gA 1kB;iLrd e ,u-Ik
,Q- 2005 e fufgr NHh ogkrkvk LIKkuiRed] fo'k;oLr] 11@;K ,frokfld] 1;koj.k; ,0 ufrd:
dk Hh e;ku jIk x;k gA
y[u di; djr le; , IhHa fLFkfr;k vib €c mu f1)krk o vo/kj.kkvk 1 €>uk 1Mk
th fo | kiFk;k vk afjo’k 1 Ik €M ugh FRA virt , 1 volj jp x, feul fo | kiFk;k dk vueku
yxku] mig thpu] fu'd’k 1j igpu €1 dk;k vk xfrof/;k 1 €tMu d ekd feyA fikdk |
;ok vixg g fd o , 1 voljk 1 u doy M@;rk I €M oju , 1 vikdifkd volj Lo; Hf
jp feul ;g |er fo | kiFk; K ’kkdk] Benk; d fy, vkj Hh vikd mi;kxh f1) g TdA
bl ijh 1f@d;k e fo'k'k rkj 1j bl ckr dk Ha /;ku j[K x;k fd fo JkiFk;k 1j ekufld ck>
u c< vkj mud ikl 1@;kdykik dk dju] ppk dju vij [ke&ij[k d fy, le; feyA
1B ilrd y[ku dk dk; fk{kd "kkd 1fk{kdk rFk Bg;kxh BLFkvk d BkFGK gk
fd;k x;k gA
Ldy f'k{kk fokx ,0 JKT; “kf{kd vull/lu vkj cf*k{k.k 1fj"kn] N-x- Hjk fk{kdk ,
fo | kiFk;k e n{krk Bo/ku gr virfjDr ikB; 1 Higu mlyCek djku dh nf'V I Energized Text
Books ,d vfikuo ¢;kl g] fel viu ykbu 0 VkQ ykbu IMkmuyiM dju d mijkrk mi;kx
fd;k €k Idrk gA ETBs dk ¢ce[k mnn®; 1B;oLr d vfrfjDr vkiM;k&onfM;k| ,uheku
QkjeV e vitkxe Bkexhn Dcfekr vi;kl] g'u ,0 'K {kdk d fy, Intk Bkexh ¢cnku djuk gA
ifj'kn mu 0 d 1fr vtk 0;0r djrh g &k bld fuek.k e 1R;{k vFok viR;{k -1
I €tMA bl ilrd d y[ku e fo]ktkou BkBk;Vh mn;ij] ,dy0; Hkiky] vthe ietth QkmM’ku
dk egRoi.k Bg;kx wkir gvi] ifj'kn mud ifr vidkj 0;0r djrh gA vkid 1>ko bl iLrd
dk vkj cgrj cuk Idr g] vkid I>kok dk Ino Lokxr gA
I pkyd
“Wkd vulku vij 1fkk.k 1fj)'%n
NU I X<] jk; i
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@deld | v/;k; "B I[;k | dky [k.M| vd
1- to fofo/krk ,0 oxidj.k 1&16 11 05
2- inkFk & 1dfr ,0 0; 00k ' 17&31 09 04
3 | ijekk Hjpuk Rah s || 32844 0 |05
4| xfr TSHULE | | 45866 0 | 04
5- cy ,0 xfr d fu;e 67&81 12 04
6- thou dh ekfyd bdkb & dki*kdk 82899 12 04
7- cgdk’kdh; 1jpuk } Ard 100&117 11 04
8- Jklk; fud vkc/ku 1188132 07 04
9- Jkbk;fud = vij eky BdYiuk 1338146 06 04
10- | jkhk;fud vid;k, ,o0 lendj.k 1478163 06 04
11- | x#Rokd'k.k 164&177 08 04
122 | dk; ,0 Atk 1788198 12 05
13 | gekjk LokLF; 199&212 06 06
14- | Jofu 213&226 08 04
15 | gkoMkdicu 22718238 08 04
16- | dk;yk 1Vify;e ,o0 1Vkjlk;u 2398248 06 04
17- ikdrokl | ikdfrd viokl 2498253 04 03
18- | dpjk vk midk ic/u 259&266 04 03
Dird 150 75
mUkj ekyk 2678269
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vesk; &l 1—1—1
to fofoekrk ,0 oxtdj.k e
l—\_\

(Biodiversity and Classification) e i Hgr arick itk for

idk'k;'x‘&.ek dju idk'k;'y“k.k dju
1-1  to fofogkrk (Biodiversity) T A

ge viu vkl &ikl n[k rk ge db idkj d thok d Beg fn[kb nr gA bu
tho leg d InL;k e fdurk, Hi g o Bekurk, HiA €1 fd WM feYyi] dik viin
thuojk d leg dk n’lkr g rFik ute] cjxn] theu] vukj vifin iM&ikek d Teg dk
n’kr gA ;fn ge bu nkuk Regk d InL;k d y{k.kk dh ryuk dj rk ge ikr g fd Of: :
,d leg fo'k'k d InL; viU; leg dh vi{lk vitd Beku y{k.k j[kr gA TE1LFP
bu legk d InL;k dk vkj Hi NKV&NKY Begk e ckvk € Bdrk gA mnkgj.k d fy, %Mk dk
leg] fefYy sk dk Beg) dUik dk Reg] ute d iMk dk Beg] /rjk d ikt dk Beg vkinA bu NKVENKY
legk d InL;k dh ryuk dju 1j ge 1kr g fd bue vigkdk’k y{k.k Beku gkr g rfk ; y{k.k mig
vi; NKV Begk I vyx djr gA ; y{k.k bl leg d I InL;k e feyr g] pkg og InL; iFoh d
fdIh Ho {k= fo"k'k e jgrk gkA ;oh ml Beg fo'kk d y{k.k dgykr g rFk blgh d viekj 1j ml leg
dk "ekfr* dh BKk nh thrt gA mnkgj.k d fy, ge eu";k d leg dh gh ckr djr gA IHh eu"; pkg
o i1Foh d fd It Hh {k= e fuokl djr g IHh e Bfodflr efLr'd] Ropk ij de %u cky ik, tkr gA
bl idkj ge dg Idr g fd ; B y{k.k eu"; tkfr d g tk blg vU; tkir d InL;k I filu cukr
gA
° D;k ,d oh thfr d IH0 InL; Bk y{.k e Bekurk j[kr g\ viu BdFGk T ppk djA
VHh rd geu ,d gh tkfr d InL;k e Bekurkvk dh ckr dh gA vib,] ge dN f@;kdykik
dh RIgk;rk 1 bue ik, thu oky vrjk dk le>r gA
f@;kdyki&l
leku fn[ku oky dkb Hkh nk 1kékk dk voykdu

viu vkbikl T yxHx lelu vidij d nk ikk bdé djA budk ¢;ku I voykdu dj o
futufyfkr Tkj.k dk Hj&
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Ikj.kh Gekd&l
@-1-| wkek dk uke ru dh if0kzk [afUk;k d [ifUk;k dk | afUk;k f7kjk
yckb | dh B[k | vkdkj di jx | d fdukj [ foU;kl
vk—fr

1 Tfek&1
2- 1fek&2

° ,d lelu fn[ku oky nk ikék e vkidk D;k&D;k vrj fn[kb fn,\
o D;k vki gcg ,d €1 nk ikk &k nk ifll;k << Idr g\
f@;kdyki&2

eu';k dk voykdu

;0 fd;kdyki de 1 de 10 cPpk d Teg e djA uhp cun Bkj.kv d vullky thudkjh ,df=r
djA 1kr thudkjh dk Bkj.kh e nt djA

Ikj .k Dekd&?

@-1-|fo]kFki dk uke| yckb otu |rtuh vxyh| vxB dk gFkyh
dh yckb | fu’kku yckb pkMkb

. diu&dku T yf.k Ith e Beku -1 1 ik, x,\
o dku Tk y{k.k , Bk g € HHo InL;k e vyx&vyx g\
° D;k vkidk viun d{t d fdugh nk fo | kiFk;k d y{k.k ijh rjg leku fn[lkb nr g\

vki 1k, x fd iR;d fo ]k d vxB dk fufku vU; foJkF;k T vyx gkrk gA vRkr ge dg
Idr g fd vxB dk fu’ku 1R;d 0;fDr dk fof*k'V y{k.k gA



to fofoétrt ,0 oxidj.k 3

mi;Dr f@;kdykik d viékj i ge dg Idr g fd 1R;d tifr d IHh InL;k e Bekurkvk
d HF& I vy Ho ik, tkr gA bu vrjk dk fofdlurk, dgr gA fofllurkvk d dkj.k gh ge ,d g
tfr d InL;ke Beku y{k.k gku 1j Ho mlg 0;fDrxr Lrj 1j igpku ikr gA bu foftklurkvk d dkj.k
gh ge fdlh {i= fo"k'k e fofotk 1dkj d tho fn[kb nr gA fd I {k= fo'kk e 1k, thu oky thok d
fofoék 1dkjk dk ml {k= fo*k'k dh to&fofoekrk dgk Ekrk gA

;fn ge to fofoskrk dk vkelkj cukr g, InkFkk vkj thok d ckj e folLrr o 0;oflLFkr tkudkjh
ikir djuk pkg rk ge , Ih ifd;k dh vio”; drk gixh fEB T ge vklkun I bu IH0 dk ve; ;u dj IdA
in[k i"B 293t

vib,] dN mnkgj.k dh Bgk;rk 1 bl if@d;k dk Be>u dk 1;k1 djr gA
1.2 legidj.k ,0 oxhdj.k di 1fd;k (Grouping and classification)

f@;kdyki&3

ge jktkuk db rjg dh oLr, viu vkl&ikl n[kr gA blg fofflu dk;k e mi;kx e yku d
fy, vyx&vyx leg th cukr gA €1& jlkb %j dk Bkeku] [ky 1 €Mk Bkeku vifnA ; gk dN oLirvk
dh Iph nh xb gA bu BHh oLrvk dk mud x.k d wigkj ij Bkj.lac) djA

IvifLvd dk Ldy] iLrd] iu] 1j[kuyt] ydMi dk xvdi] y 1] lery ni.k dkp dk VAW
IykiLvd dk VAM] jcj dh xn] cYyk] jLER] Bb] ydMi dk Ldy] 1flyA
1.k Dekd&3
7| leg dk uke leg e viku okyh oLr,
ydMh dh oLr,
Vk; rkdkj oLr,

ol B~ | N -

e viiu leg cukr le; oLrvk d fdu&fdu x.k dk é;ku e K\
o diu&lk , Ik leg g ftle vki vitkdre oLrvk dk BkFk e j[k ik,\
o fdl fof’k'V x.k d viekj 1j , Bk leg cuk ftle cgr de oLr, Fi\
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vkiu n[k] ,d Teg di IH0 oLrvk e dib ,d x.k Beku gkrk gA bt Beku x.k dk ge leg
dk x.leke dgr gA jcj dh xn] cYyk] jLEt] Bery ni.k viin dk mi;kx ge [kyu e djr gA vri
'[kyu e mi;kx* x.keke d vieky 1j blg ,d leg e j[k €k Idrk gA

mi;Dr olLrvk d x.k dk igpkuu d fy, geu db vigkj puA ; oLr dk vkdkj] oLr fdl
pit 1 cuh g o mhdk mi;kx vifin gk 1dr gA blh idkj ge vU; viekjk 1j Hh oLrvk d x.k dk
igptu Idr gA bl idkj fdlh ,d x.k e Dekurk d vigkj ij cuk, x, leg dk Teghdj.k ;k Teg
cukuk dgr gA legidj.k e ,d oLr nk ;k nk I viekd legk e vk Bdrh gA

unp blgh oLrvk dk legidr dju dk ,d vkj rjidk fnzk x;k gA

ydLvd dk Ldy] iLrd] iu] ij[iuyl] ydvh ok xvdi y1] Tery ni.{ dkp dk
VAWK jcj o xn] cYyd] jLIA Tb] ydMh dk Ldy] ifly

l l

B T AR TRE S dHSr |
ydMh dk xvdi] cYyd SHER!
ifly] ydMh di Ldy] iLrd ij[uyt] y1] lery ni.j

dkp dk VdMK Bb] jcj dh xn] jLIT]
lykfiLvd dk Ldy] 1u

|
| |

EIE A ST IR S B | & TN
1j[kuyt] yl1] lery ni.f Ib] 1u] IykiLlvd dk Ldy]
dkp dk VdMk jcj dh xn] jLIn

fp= @ekd&1 ¢ oLrvk dk oxidj.k

bl nlj rjhd e ,d fo'k'k 1dkj dk Begndj.k fd;k x;kgA ble 1R;d Lrj ij , 1 leg cuk,
X, g frudk vigkj x.k fo'k'k dh mifLFfr o vuiflFfr gA bl idkj 1 fd, x, Begidj.k dk oxidj.k
dgr gA
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ble ge oLrvk dk oxk e ckVr gA ,d ox dh IHh oLrvk e viekd 1 viekd Dekurk, gkrh
g vkj mlg vU; ox e ugh j[k €k Idrk gA

leghdj.k o oxidj.k dk mi;kx ge IHb fo'k;k e djr g] €1 fd inkFkk di] foy ; uk di] feéh
di cyk dk thok dk oxidj.kA bu I d ckj e vki vxy ve;k;k e 1<xA bl ve;k; e ge thok
d oxidj.k dk vé; ;u djxA

vib,] ge ;g thuu dk 1;kI djr g fd thok dh fofoskrkvk vkj Bekurkvk d vigkj 1j mudk
oxidj.k Be; d N fdl rjg vix c<iA

1-3  leghdj.k ,0 oxhdj.k d 10 i;klI (Former attempts of grouping and
classification)

Lfragifld nLrkotk I ge irk yxrk g fd BoiFke vjLr u thok dk mud vkokl d vkelkj 1j
legidr dju dk i;kD fd;k FkA b1 wigkj 1j mUgku thok d tyh; o LFkyh; €1 leg cuk, FA

vjLr d ckn thok d oxndj.k d wvkj Ha 1;k8 g, gkx 1jr gekj ikl AN 1;k0k d ckj e g
thudkjh miyCe gA

1686 e thu J u ikek d oxidj.k e wkelk d cka y{k.k dk viekj cuk;kA €ku J d cin djkyl
yifu; I uke d ,d oKkfiud u nfu;ktkj d reke tkekk dk oxhdr dju dk 1;kH fd;kA yhfu; I u
Icl egfoi.k dke ;g fd;k fd dN fof'k'V x.kk €1 Qyk e uj o eknk vxk dh mifLFfr o I[;k d
vigj 1j ,d Bjy oxidj.k fn;kA bl yfxd oxidj.k dgr gA bldk fooj.k mudh 1735 e 1dkkr
iLrd “fILVek upj* e feyrk gA

yifu; 1 u 1ok dk oxhdr dju d fy, trvk o oulifr;k d gtkjk ueuk dk ,df=r dj
ryliRed ve; ;u fd;k rik ,d , Bk oxhdj.k fodflr dju e 1Qy g, fell trvk o oulifr;k dh
iIR;d thfr dk iFkd&iFkd oxhdr fd;k €k Idrk FkA €rvk o oulifr;k dn *Kjhfjd fo"K'krkvk d
ckj e yifu; B u 0;ofltFkr -1 1 &k Kku gkfly fd;k Fk mBdk Bep tho&foKku 1j xgjk vIj jok
gA bl 1)fr e Li.k tho&txr dk nk txr e ckVk x;k g& 1kni €Xr ,0 tr txrA

djky 1 yifu; 1 u oxidj.k e Icl igy inku@e “in dk 1;kx fd;k FikA inku@e og 1fd;k
g ftle tiok dk mud x.k vij fodkl d wviekkj ij ,d fuf’pr Uk[kyk d vrxr fofilu Begk e
0;ofLFkr fd;k tkrk gA €l&
eu"; dk inku@e (Linnaean hierarchy for man)
tXxr (Kingdom) & ,fuefy;k icgdkf’kdh;] ;dfj;kvd] virxg.k ik'k.k fofék:
1% (Phylum) & diMVk id’k=d nM] tMinkj mikxk
0X (Class) & eefy;kwkjhy gk, B <dk ckad.k mifLFkr}
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X.k (Order) & 1k;eVl vxB dh fLFkfr foijhr] vx o 1’p ikn e ikp&ikp vxfy;k
dy (Family) & gkekuntM if}ikn pyut

0"k (Genus) & gkek tlfodflr efLr'd!

thfr (Species) & Ifi;l

f}exr oxhdj.k e dN dfe;k FhA €1 fd bl oxhdj.k e yifu; 1 u IHh thok dk f1Q nk
oxk I lhekc) fd;kA ijr db ,1 €ho 1k, x, €k ikni ,0 €tr nkuk d y{k.k n’kr gA

D;k vki thur g\

/ gfjr yod
Jyiuk ,d , Ik tho g fele tr vij ik nkuk d yik.k feyr
gA ;0 ,ddk"kdh; tho gA ble gfjr yod ik;k thrk gA
ble dkf*kdk fkilk dk vikko ghrk gA ;g Loakk.k rk fo'kedkk.k
nkuk 1dkj I Hkeu 1kir dj Idrk gA

yifu; I dh gudkjh d nk;j e dif’kdkvk ,0 mudh vikrfyd Bjpukvk d Intk e dib thudkjh
ugh FA Te; d Lk B{en’kh dh vkoéku {kerk c<ku d vifo'dkj gkr jg] fE1 1 thok e fofoekrk dk
Vkj xgu Ve;;u Itko gviA vy yifu; I thok di dkf’kdkvk dh vkrfjd Bjpuk dk viu oxidj.k
e LFku ugh n 1k,A

tl&tl dif’kdkvk dh virfjd Bjpuk d fo'k; e thudkjh c<ri xb ,0 u; thok dk 1rk pyrk
x;k ol&ol oxidj.k d u; viegkj feyr x,A bld I gh oxhdj.k d u; rjid Ho [kE x,A , Ik
gh ,d oxtdj.k 1969 e wvkj-,p- figvdj u fn;kA

figvdj u Fi.k tho&txr dk ikp txr e oxidr fd;kA bl oxhdj.k d e[; viekj F&
1 dind f>Yyh dh vuiflRfr o mifLFifr Likdfj;kivd o ;dfj;kvdi

2- IxBu dk Lrj I, ddkf’kdh; o cgdk’kdh;¥

3 ikkk ikir dju dh fofék ioik'h o fo'ke iK'

1-4 figvdj dk oxidj.k (whittekar's classification)

10 Dfr;kdh viflk oxhdj.k dh ™ikp txr* dh i.kyh vigd fodflr 1rir
gkrh gA blle thok dh fofogkrk 1 vkj vigkd cgrj rjnd 1 fopkj fd;k x;k gA bl
1.kyn e Bk tho&txr dk futufyf[kr ikp txr e oxidr fd;k x;k gA

r il
TGAHRC
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1 tXr elujk 2- X ikiVLVk 3 txr Qtib
4- EXr lykvh 5 txr ,fuefy;k
NG
v y
MrbiRAae JBHRAE
. L
,ddkf"kdh;
v ,ddkf*kdh; cgdifkdh;
ART
mnk-& Ehok. kicDVH] ; K
mifewer
mnk-& vehck

Vo,

4

TfrAferar
idik 1'y'%.k dju idi’k 1'y'k.k dju mnk& eNyl] eu';
e vike e I{e
Holg e
mnk-& Jkotki i mnk-& uhe

fp= Qekd&2 i oxidj.k dh ,d ;kEuk

1-4-1 txr efujk (Kingdom monera)

1 ekujk txr d vrxr 0 ,ddi’kdh;] £>Yyh jigr dind ;kuh ikdfj;kfvd dkf’kdk oky tho
vikr gA



foKku] dfik 9
bl txr d tho Loik¥ ;k fo'leikh niuk idkj d gt Idr gA
budh difkdk f>Yyh d phjk vkj dikkok ik ghrh gA
budh dlk”kdlk fdlk kel oh dkkalk 6k 1 fou idlj dh ghrh gA $g e[;r ifVMRyibdu

1kViu ,0 dkckgkoMV T cuk inkF: 1 cuh gkrh gA
mnkgj.k& thok.k o , ukehuk

D;k wvki thur g\

,d xie mitkA feVh e yxtkx 1 vjc rik yxHx 1 feylyiVj rke ni e 30 vjc thok.k i,
thr gA

1-
2-
3

ctiyl ,Rfl 1
v hok.k ek Bk, ukcfDVIj sk 1, ukfcuky

fp= Qekdé&3
1-4-2 txr 1kfVLVk (Kingdom Protista)

%
b- dykb

IVLVK txr d 1H tho , ddikah;] Yyt Tigr dind kuh ;dfj ;v dif’idk oy gkr gA

bl txr e Loik'h o fo'keik'lh nkuk gh 1dkj d tho gk Idr gA
thou dh IHh f@;k, ,d gh dk’kdk Fgk Bilu gkrh gA
mnkgj.k& vehck] 1jketf’k;e] ,V venck] ;XyhukA

v veck ich ,V wveck L 1jkenf’k; e
fp= Qekd&4
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o dio ,d , Bk x.k crk, feud vullkj 1HVLVK vij ekujk dk vyx&vyx fd;k €tk Idrk gA

1-4-3 txr Qtkb Ydod} (Kingdom fungi)

1 vitkdk’k dod rre;h gkr gA ; rrvk dk thy cukr g fel dod thy ;k ekblnfy;e dgr
gA

2- bl txr d tho ,ddkf*dh; ,o cgdkf’kdh;] ;dfj;kvd o fo'keikth gkr gA

3 budh dif’kdkvk e gfjr yod IDykjkiykLVE ugh 1k;k krk gA
mnkgj.k& E;dj] ;ILV] ,xfjdl fe’kz el jiokil M ekyMi] ,Lifey 1] ifullify;eA

v gkbtki b dcM  ekYM: ich 1fullhfy ;e iy Lifeyl
fp= @ekd&5

vkiu ueh;Dr Mcyjkvh 1j] cjlkr d fnuk e peM d trk e rik dih&dHh vpkj e tky ;Dr
Ljpuk, n[k gxhA ;g Qtkb idod? gA ddjefrk Ho dod gA ; dod lgthol] erkithoh rFk
ijthoh d -i e i1k, tkr gA dN dod gkfudkjd gkr g rk dN yitknk; d Ho gir gA AN dod jkx
mRilu djr g rk dN dod €1 ;iLV dk mi;kx jkvh icMb ;k fc;j cuku d fy, fd;k thrk gA BkFk
gh dN dodk 1 ifrtfod #,Vick; iVd nokh Hh cuk, tkr gA
o ge viu Hktu dk jYEjVj e D3k jLkr g\
D;k wvki thur g\
ykodu dod vk “koky dh Rgtffork I cuk ,d Renk; gA blle
nkuk tho bruh %fu'Brk I vkil e €M gkr g fd ; ,d gh tho
irir gkr gA “loky dh idi’k 1'y'%.k dh fd;k e cu Hktu dk
mi;kx dod dj yr gA dod d Hjk vo'lfkr ty wij [Hut /
yo.k "koky dk iklr gk tkr gA fyVel ,d idk d ykbdu I gf
cur gA ykbdu
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1-4-4 €Xr lykvh liknit (Kingdom Plantae)

1 ini txr d I tho cgdkf’kdh; o ;dfj;kvd dk’kdk oky gkr gA

2- viedi’k tkekk dh dif’kdkvk e gfjr yod ik;k thrk g fER T ; akék 1dk’k TUy'%.k dh @k
djd HT; inkFk dk fuek.k djr gA vFkr ; Loik'lh gkr gA

3 bue Byykt dh cuh dk*kdk fikilk ikb &kt gA
mnkgj k& Likogkxkbjk % koky'r*] 5 ufj;k tekle**] Qu***] Hkbd 1] [ktj] uhe] ekkuA

M .k
\W N
- \ .‘;‘?Lv\ll
./V_—,;/* - g\i_y g |
i &
Lithjixibjk 05 ufjsl eljd sk Qu
i |
= lﬁagf
Ibd | uhe ukfj zy ukxQui
fp= ODekd&b6

*figvdj u "fokyk dk Iykvh €xr e "fey fd;k gA vU; tknik dh rjg “koky d “kjhj e €M]
ruk o iUk e fotknu ugh fd;k &€ Idrk gA ckfj’k d fnuk e vkiu uni o rkykek d fdukj o Q’k ij
pednkj gjh 1jr teh gb n[k gkxA bl ge LFkuh; Hk'% e dkb dgr gA ;gh “koky gA

*qsufj sk lekli& bidk "kjhj e[; =i 1 iflk rfk €M €0h 1jpul] jkotkbMI dk cuk
gkrk gA jkotkoMT }jk €y o [kfut yo ik dk vok'k.k fd ;k thrk gA bl rjg d wkekk dk ck;kQkbVk
leg e [k x;k gA bl leg d vkj mnkgj.k g& fjiD0 ;K ekdf'k;kA

***Qu ,d vU; idkj dk ikek g fEl vki viu ifjo’k e Hh <<u dk i;kI djA ;g
VijMkQkbVk ox dk ,d 1kekk gA bl ox d vigkdk’k tknik e 1"ih; 1knik dh rjg gh “kjhj dk folktu
gkrk gA VAlkr bu iknik dk "kjhj €M) ruk o iUk e folkFEr gkrk g rRk bue Bogu Ard Hh ik;k
thrk gA 1jr bl ox d 1kni vi'ih; gkr g vri ; it mRilu ugh dj IdrA eklitfy;k bl Reg dk
,d vU; mnkgj.k gA
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D;k vki thur g\

vejcy Iykvh txr dk ,d InL; gA ;g ,d 1jthoh iklk g € nlj
ek d ru I fyiVk gkrk gA blle 1.kgfjr ugh ik;k rk gA ;g nlj
tkekk 1 viuk Hkeu 1kir djrk gA bld fy, vejcy e fo'kk idkj db
t™ kb thrh g th vU; ikek 1 Hktu dk vo'lkfkr djrh gA

VejCva
int txr d oxhdj.k dk ,d mnkgj.k 1"1h; ke d Intk e&
gy g
9 ARy ]fBd AT 3RV |fed
IRk NSRIERE]
WMk d iy l
,d 1 vikd chti= ,d chti=
IEELSEEI ThHSISTIA
puk] eVvj] ex xg] eDdk
ibue elyk M gkrh gA fbue >dMk €M gkrh gA
iflk;k e tkfydkor iflk;k e Bekullryj
fkjk fou; kN gkrk gh fkgk fou; kN gkrk gt

fp= Qekd&7: 1"1h; ik dk oxhdj.k

o vki viu VELIKE ik; thu oky dN ikdk €1 vie] éku] egvi] %I eDdk vifn di iflk;k dk
voykdu djA mudh €Mk d 1dkj ,o0 fkjk fol;kD e D;k Bce& feyrk g\ fy[(A
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1-4-5 €txr ,urefy;k ltr txri (Kingdom Animalia)

1 bl txr d tho cgdif’kdh;] ;dfj;kvd ,o fo'keikh gkr gA

2 budh dk”kdkvk d phjk vij d’kdk fkilk ugh kb tkrh gA

3 budh dif’kdkvk e gfjr yod ugh ik;k tkrk gA

4 bu thok e 1k'k.k vrxg.k Jjk gkrk gA bue Hktu dk xg.k dju d fy, fof*k'V vx gkr gA
tl frryh e j1 plu db uyl] eu"; e eg] if{k;k e pkp viinA

(S}

vigdi’k trvk e TIpyu vx ik, thr gA
mnkgj.k& “kj] euk] eNyf] eu";] gkbMK] Qirkdfe] dpwk] 2] fcPN] flrkjk eNyh vkfnA

P | 3

. 4
gkFkh Mxu fykb rkrk piVk dfe
tkd eNyi AUk Ihih

I, 4 -
pexknM gkbMk
fp= @ekdé&8
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tr txr dk ,d oxidj.k ji< di gMMh oky €rvk d InH e&

o1

l

ji< dh g

c—— =/ <«

h mifLFkr

!

ji< dh gih vuifLFkr
dpvi] tkd] ePNj] %%
pivi] Qirkdfe

Ropk 1j cky

!

RSN
eu";] "kj] fcYwi
xk;] pexinM

}

Ropk 1 cky ugh

Ao, SRR, WRINY, el

!

it ij i[X

!

geft

euk] rkrk dkok] exk

"Wihj ij i[k ugh

!

A
SHIR, WG
!

Ropk ueh;Dr uef; Dr Ropk dk vHiko

! !

o gy
SUNEN fNidyf] Bki] dNwvk

!

it i f "tvd
HE

Jkg] dryk

itj ij "kd ugh

JHITR
e<d]| ViM

fp= Qekd&9 tr txr dk oxidj.k
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o efl; o Lrutkjh e ,d ie[k vrj fy[kA
1-5 ukedj.k dh vko’;drk ,0 1fd@;k

: fdlh Hh tho dk oxidj.k e LFku fuelfjr djd ml ,d fuf’pr uke nuk
AN ukedj.k dgykrk gA
fdIh Ho oLr ;k €ho dk foftklu {k=k e LFkuh; HK'% o ckyh d vullkj 1dkjk

- [thrk gA €1 viy dk rfey e m:yfdyd gx] ejkBh e cVkVK fglnh e vky rF
vxth e 1kVVk dgk tkrk gA

,d ghoLr d bru Bkj uke 1 igpku e vIfoelk gkrh gA blh v Bfoekk dk n[kr g, yhfu; 1
u thok d , I uke dh vko’;drk eghl dh fel Tk 1k e ,d gh uke B 1dkjk €,A bu uke dk
mUgku oKkfud uke dgkA ftle 1R;d tho dk uke nk "ink e j[k €krk gA bl f}uke 1)fr dgk €krk
gA bl 1)fr e&

1 IR;d tho d uke e 1gyk "iin o’k rFk nljk "kn tkfr dk gkrk gA

2> thod o’k d ule dk igyk v{ij vxth d oM vi{j T rfk vi; viij NIV fy [k thr gh tifr
ok uke vxth d NIV vikjk I fy[i Tk gA

¥ 0’k ,0 tkfr d uke dk fryN v{kjk (1talic) e fy [k tkrk gA ;fn ; uke Bhék v{kjk e fy [k €kr
g rkmud utp j[k [kpr gA

dN thok d oKkfud uke bl idk g&
tho & oKikfud uke
e<d & Ranatigrina

=)
T6J05F

\] & Pantheraleo
Xkj;k &  Passer domestics
eu’; & Homo sapiens

le;&le; i i1dfr e 1thfr;k dh foyflr ,0 ub&ub 1tk ;k dk fodkl ,d Irr pyu okyt
1fd;k gA bl dkj.k oxhdj.k dn dkb Ho ,d 1.kkyn TH0 thok dk Bhekc) ugh dj Idrh gA figvdj
dh ikp €xr 1)fr d fodflr gku d ckn Hh db ub 1.kkfy;k Hh vkrh jgh gA , Bk 1rhr gkrk g fd
ikp txr 1.kyh o Kkr to fofoekrk dk BeVu d fy, vi;kr g D;kid tl&tl u,&u, thok dh
[’ gkrh jgxh vkj to fofoskrk d vk;ke cnyr tk,x] ol &l gh oxidj.k d viékj Ho cnyr &k, x
,0 oxidj.k dk Loz 1 HhA
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e[; "n (Keywords)

foflurk, (variations)] €o fofogkrk (biodiversity)] Ieghdj.k (grouping)] oxhdj.k (classification)] y{k.k
(characteristic)] Tkfr (species)] 0’k (genus)] ukedj.k (nomenclature)

AT, TR

geu In[k
o idfr e fofoek idkj d inkFk 0 tho ik, tkr gA
. XMk e lekurk d viekj 1j leg cuku dn 1f@;k leghdj.k dgykrh gA
o oKkfudk u thok dk mue kb thu okyh Bekurkvk ,o fofklurkvk d vigkj 1j oxidr fd;k gA
. oxidj.k thok dh fofogkrk o Nekurk dk Li"'V dju e Mgk;d gkrk gA
o idfr e foftlu thok dk ,d B Bjyrk] Ixerk I ,0 @ec) vé;;u d fy, oxndj.k dh
viko™; drk gkrh gA
o yifu; 1 u Fi.k tho&txr dk nk €xr likni €xr ,0 trtxri e folktr fd;k gA
. thok dk 1kp €txr e oxhdr dju d fy, futufyflkr viekjk dk &;ku e j[k x;k g&
1 dnd f>Yyh dh vuiflFfr o miflRfr & ikdfj;kvd o ;dfj;kvd
2- tho dk "jhfjd IxBué& ,ddk’kdh; o cgdkf’kdh;
3 1Kk fofék & Loik'h o fo'keik'n
J mi;0r viekj 1j BH0 thok dk ikp xrk e ckVk x;k gA
1- elujk 2- 1KVLVK 3- Qtkb 4- IykVh 5- ,uhefy ;k
. thok d “kjhj dh jpuk e c<rh gh €iVyrkvk d viekj 1j blg vix vij dfed -1 I oxk e
JIK x5k gA
. thok e 1k, thu oky foflu y{k.k oxtdj.k d inku@e dk fuekfjr djr gA

o djky 1 yifu; I u fjuke 1)fr dk ifriknu fd;k ftle tho dk oKkfud uke fn;k tkrk gA
ble tho dk uke nk "iink e gkrk g& igyk o’k ;k €l di nljk thfr ;k Lik’kE dkA

o u,&u, thok dn [kt ,o to fofoékrk d cnyr vk;ke d vullkj oxhdj.k dk viekkj ,0 Loz
cnyr jgxA
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VvH:kl
1-

o B

10-
11-
12-
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Igh fodYl pu&
() oxhdj.k e& o
ivi x.k dh igpku €2 jh ughh TETOUH
ick ox d InL;k e vikd I vifkd Bekurk gA
il leg d InL;k e Bekurk, ugh gkrhA
ik dkb vi/kkj ugh gA
(i)  futu e I f}chi=h ikek g&
v 5kt ich 4l
W dyk it B0k
(i)  eNyh ,o dcrj d cip ,d thk feyu okyk y{k.k ugh g&

i GRTT i ich VM nuk
Wby d’k=d nM dh miflAfr  ind ik db mifLRdr
fidr Lu dh ifr dj&

(i) legidj.k o dh if@;k e viekj puuk vio®;d gA
(ii) txr e ikdfj;kfivd thok dk “kfey fd;k tkrk gA
(i)  1kp tXr oxidj.k u fn;kA

Qtib txr d dib nk foknd y{k.k fy[kA

mi;pj ,0 Ijili e dkb nk vrj fy[KA

Qb dh di’kdkvk e dki*kdk kil kb thrh g] fQj Hh mlg Iykvh txr d vrxr ugh j[k
th Idrk D; i\ dkb ,d dikj.k fy[HA

Ii ,0 dN, dk,d Ik jku dk D;k viekj gA

1 ikp ikek d uke crk, ftud chtk e nk chiti= 1k, tkr g\

oxidj.k dh vko’;drk D;k 1M\

fyuker)fr 1 vki D;k Be>r g\ bld vrxr thok d uke fdl 1dkj fy[k thr g\ dkb nk
mnkgj .k nA

pok vkj pexinM e leku yfk.k dku&dku T g\ fy[kA

ikp txr oxhdj.k d D;k viékj g\ o tkp txr dw&dku I g foLrkj 1 le>k,A

"Wiglkj cny tku ij oxhdj.k dk Loz 1 Hh cny thrk gA® bl dFu | vki Tger g ;k ugh\
dij.k Hgr fy[kA



ve;k; &2
inkfk & iNfr ,o0 05004

(Matter : Nature and Behaviour) T735HR

B

1dk’k] ykg di diy] <kyd dh viokt] d11&Vcey] eLdku] Hki vkfn mnkgj.k e Dk vkidk
dN lefurk, ;k vrj in[lkb nrk g\ vib,] bl le>u d fy, ,d f@;kdyki dj&
f@;kdyki&l
J ,d VQ ;k ckyVi y] mI 1kuh | rhu&pkFikb Hj yA
o vc ,d dkp dk cidj vFok fxykl y] mI myVkdj tkuh e fp= @ekd&l d vulkj MkyA
e D:kijcidj e ikun Hj x;k\ ytj ip—
o D;k ;g chdj [kyh g\
o vc bl cidj 1j ytj Vip T 1dk’k MkyA
. D;k 1dkk dh fdj.k cidj d wvnj

il
Tt g\ dip di cidj
vib,] vc ge le>u di dif'i’k dj fd —VQ

chdj d vnj tkuh D;k ugh x;k rFkk 1dk™k Dk € . .
Id\ cidj e , IKD:kFé felu i dovnj ugt TP~ @eid&L L imiRc Lk 2gric g
thu fn;k\ ge thur g fd gok] 1kuh] d Ih&Vey bR;kfin LFiku %jr gA blh dkj.k cndj e mifLFr gok
d Hjk LFku %ju d dkj.k kuh cidj e ugh x;kA

vkiu vuo fd;k gixk fd tkuh 1 Hjh ckry] [y ckry dh vi{ik viekd Hkjh gkrh gA fd I
oLr dk tkj mBe n0;eku d dkj.k gkrk gA ykg dh diy] d1h&Vey] Hkr feudk mYy [k fd;k x;k
g] LFku %jr g rFk mue ni;eku gkrk gA tefd 1dk’k) <kyd dh vkokt] eLdku vikfn e n0;eku ugh
gkrk vkj u gh o LFku %jr gA bl dkj.k 1dk'] cidj d vnj tk BdiA & oLr, LFku %jrh g rfk
ftue nl;eku gkrk g mig inkFk dgr gA pfd <kyd dh viokt] eLdku] 1dk’k e ;g X.k ugh ik;k €krk
blfy, ; InkFk ugh gA

ve vki crk Idr g fd gok] ikuh rFk 1dkk e 1 dku I inkFk g vij dku T ugh\

ukv 1& ytj Vkp dk idk*k vk[k dk ud Bku igpk Idrk g blfy, bldk mi;kx Tko/kun 1od f*k{kd
d ekxn'fu e gh djA
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2-1 nl;eku dk Bj{k.k (Conservation of mass)

vki viu vkl &Ikl ik, tku oky inkFkk 1j é;ku n rk mue dN ifjoru gkr
fn[lkb nr g & jx] xé&] volFk e vk, cnyko d Hjk igpku tkr gA

vib,] bl ,d mnkgj.k Hjk 1e>] tc ge ,d ekeclih dk tykr g rk dN nj
ckn og ijh ty thrh gA Ikp,] fd ekeclkh d inkFik ieke rFk x dh cUki dk D3k
gvk gixk\ cgr le; rd ;g ekuk thrk Fik fd og tydj Bekir gk tkrh gA tc bl le>u dk 1kl
fd;k x;k rc ;g Li'V gvk fd ekeclit dk tyuk ,d jklk;fud f@;k g fele ele d virfjDr
VIDINtu Hi Hkx yrt g vk 135k d 17 pkr dkcu MkowviD BkbM rFk €yol't mRikn d =1 e ikir gir
g] ftudh 1gpku 10 e ugn dh & Idn A tc i vikdkjdk dk dy n0;eku Kkr fd;k x;k rc
og mRiknk d dy ni;eku d cjkcj ik;k x;kA b 1gyh ckj ;g L'V gvk fd jkilk;fud vitkfd ;k
e Hkx yu oky vfkdkjd] mRikn e cnyr g] o u'V ugh gir gA

, Dk gh db vU; Jklk;fud vitkid;kvk d ve; ;u e Hi ik;k x;k fd vitkdkjdk dk dy n0;eku

cuu oky mRiknk d dy n0;eku d cjkcj gkrk gA

bl Hh dj
o btD’ku dh [Kyf] IQ "™k e 10 mL xe nék Mkydj mldk <Ddu yxk nA
o htD'%u fIffjt e 2 mL uhc dk j1 yA
e bl fp=*d* d vulkj b€D"ku dh "’k d <Ddu e 0;ofLFkr dj 1j midj.k dk otu
ukv djA é;ku jg fd 0;oLFk bl idkj dh gk fd nék rFk uhc dk j1 vkil e u feyA
o vcflfjtejlkuic djl dkehj&ekj
fiLVu Hjk "k e MkyA
o l0"kh e J[k nék e gku oky ifjoru dk
voykdu djA
e D;kwki Mkpr g fd ;gk dkb jklk;fud —ufc dk jl
Vi@ ;k gb g\
e vC 1j midj.k dk otu 1ut Kkr dj
ukv dj ifp= [1A e ni /u?cék le}(kl
I cu inkr
idi a3k d gy Wk @5k d chn
InkFk viouk’kh gkrk g

- o — ]
T7C1HXH

—btDfu flfjt—

e D;ki;kxd igy rFkckn e midj.k d
otu e dkb ifjoru gvi\

ukV. tbl 1skx T Bgn fu'd's rikh aklr

gkxk tc ekiu gr fy, x, midj.k Hjk

"yrkiod ekiu fd;k €k IdA
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bl le>dk ,dfu;ed zi1 e 0;Dr fd;k x;k i fdlh jklk;fud viti@;k e nl;eku dk u
rk mRilu fd;k €k Bdrk vkj u gh u"VA b inkrk dih vioukf*krk dk fuse sk n0;eku Bj{k.k dk fu;e
dgr gA bl fu;e dk yolkbft, u Ifrikinr fd;k FKA

yokbft, (Lavoisier) dk ;kxnku

inkfk dh idfr dk Be>u dk ikl Ifn;k 1 pyk vk jok gA yfdu vigkfud midj.k d
VHko e db Hkfr;k cuh jghA ,d lBe; ell;rk ;g Fib fd ,d inkFk dk nlj e - akrfjr fd;k
tk Idrk g mnkgj.k d fy, tc dkp d cru e vitkd ek=k e tkuh dk vkllou fd;k x;k rc
vilou d 1'pkr cru e jr €l d.k ik, x,A vri ;g eluk x;k fd ty dk cgr nj rd xe
dju 1j og enk e Zikrfjr gk thrk gA ;g Be> gekjh vkt dh jklk; fud vitkid ;kvk dh Be>
1 fHlu FA

yokbft, u bl i;kx dk nkgjk;kA migku dkp d 1j midj.k dk i;kx d 1o Dkodkuhiod
rkyk rFk tkuh d vklou d 1 pkr Tut rkykA migku n[k fd dkp d midj.k d nl;eku e dN
deh vk joh g vkj ;g det mu jr €1 d.kk d n0;eku d cjkcj gA rc og igpku ik, drml
fdLe dk dkp FkMk ikuh e %y tkrk g vkj Tkuh d okf'ir gk thu ij mld d.knku d i
e 1klr gkr g vRkkr o ;g fu'd" fudky ik, fd 1kuh dk enk e Zikrj.k ugh gkrk gA bld ckn
oh ge jklk;fud vikid;kvk dh vigdud Be> dh rjQ c< ik,A

1 fudfyf[kr e 1 ink dk igpku, &
ikut] goll d ] iRRj] Qy dh Ixé] vigH] fopkj

2 ,dVviHig:ke 209 Arfk 409 B d 1;kx I 25C, 15¢D rik 20 E curk gh bu ifk.k
Hijk nozelu Bj{k fuse dk Tesko,A

2-2  gekj pkjk vkj d Inkk (Matter around us)

D;k vkiu dik jr e pcd %ekdj n[k g\ ,lk dju 1j ykg d d.i jr 1 vyx gk tkr gA
blh rjg cru e j[k gvk ikuh £c mM tkrk g rk 1Qn jx d d.k cru e fn[kb nr gA vri ge dg
Idr g fd gekj vkb&ikl kb thu okyh vigkdrj olr, ,d I vikd inkFik dk fed.k g ftlg ge
vyx dj Idr gA

lenh ty Hh ty rFik mle %y yo.k dk fed.k gA lenh ty e %y g, yo.k iliiM;e
DykjkoM: dk ok'ihdj.k ;k vkBou fofék Fjk €y 1 iFd fd;k & Idrk gA blh 1dkj "lry 1;] "0dj]
ued rFk dkcu MoviDIkoM dk ty e fed.k g] fEld vo;ok dk Hkfrd fofek;k Fhjk 1Fkd fd ;K &
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Idrk gA vri ge dg Idr g fd fed.k e ,d 1 vfekd inkFk ivo;oh gkr g rik felg
RkekU; ri Hhelkj .k Hifrd fofék;k gk viyx fd;k €k Idrk gA tc ge fed.k dk Be>u dk i;kl djr
g rk nfkr g fd feJd.k filu&ftklu 1dkj d gkr gA

2-3  fed.k d idkj (Types of mixture)

vo;ok dh i—fr vkj mudh vkil e f@;k d viekj 1j fofllu 1dkj d fed.k cur gA vib,]
bl f@;kdyki Hjk le>&
f@;kdyki&2
o d{k d fo ]k "d¥] "[¥] "x*| & Begk e cV &,A
o leg *d* cidj e 100 mL €ty ydj mle ,d pEtep ued feyk,A
o leg *[I¥ cidj e 100 mL €ty ydj mle ,d ptep 'iDdj feyk,A
o leg *x* cidj e 100 mL ty ydj mle ,d ptep pkd 1kmMj feyk,A
o leg *4 cidj e 100 mL ty ydj mle 10 mL [Ku dk ry feyk,A

o iIR;d leg dip di NM dh Bgk;rk I chdj d inkFik dk feyk, rFk mid ckn ml dN nj
d fy, fLFkj NkM nA

o 0 Beg chdjk e j[k ueuk dk voykdu dj futufyf[kr i*uk d mlkj n&
— fdl&fdl cidj e vo;o 1jh rjg I fefdr gkdj ,d bkj fn[kb n jg g\
— fdl&fdl cidj e vo;oh inkFk ve Hh vyx&vyx fin[ikb n jg g\

vkiu n[k fd leg ‘d* rFik "[¥* dk , Bk fed.k 1kir gvk feld vo;o ijh rjg 1 ,d Bkj
ileku -1 1 forfyrh fn[kkb n jg gA , 1 fed.kk dk Dekxh fed.k dgr gA

leg "xt rFk "% dk &k fed.k ikir gvk g mle vo;oh inkfk vyx&vyx fn[ikb n jg g
VvHkr Teku -1 I forfjr ugh g] , 1 fed.kk dk fo'kekxh fed.k dgr gA

vikb,] Dekxh rrik fo'kekxh fed.k d x.k dk thuu d fy, ,d f@;kdyki dj&
f@;kdyki&3
o d{fk d fo|kFn 1ur Beg "df] "[k vkj "x* e cV tk,A
o leg *d* cidj e 100 mL ty ydj] 1 ptep ued feyk,A
o leg [k chdj e 100 mL ty ydj] 1 ;k 2 cnné ;k L;kgh feyk,A
o leg *x* cidj e 100 mL ty ydj] 1 ptep pkd 1kmMj feyk, A

o iIR;d leg dkp dh NM dh Igk;rk I inkFk dk €y e VPN rjg feyk, rRk voykdu dj
fd fdl chdj e d.k ty e vyx&vyx in[kb n jg g\
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o vcytjVip I idkk dh fdj.k dk @eki 1 *[¥] *xt cidj ij Mky vkj mI idi'k fdj.k
d yeor 'l I n[iA fd1&dl cidj e idk'k fdj.k dk ekx ifp= Deid&2: kb n

Jok g\ _ _
idi’k di eix id’k di eix

nf'Vxkpj ugh gkrk gA nf'Vxkpj gkrk gA

il ([ it

fp= Qekd&2
idt ued dk foy;u [k nek rFkk wkuh dk fed.k ixt pkd 1kmMj rFk ikun dk fed.k

o vc riuk chdj dk 15 feuV rd fLFj NiM n fQJ voykdu dj fd fdl1&fdl chdj e fed.k
fLFkj g rFk fdle dN le; cin d.k ulp cBu yx g\

e  riukcidj d fed i dk viyx&vyx Niuk i= di Igk;rk I Niu ip= Geld&3t rik ulV dj
fd fdl Niuk i= ij dN "K% cpk g\

NéCi= el gvk Nék i= dip, dh M
Nék i= d 1 TyXu
/ dhi e fuFkjk gvk no
dhi
—— cidj
Nék 1= dk "kd /Nuk gvk no

fp= @eld&3 | Nkuu dh fofék
bu riuk fed.k d x.Ik d vigkj ij ge dg Idr g fd&

o leg *d* d fed.k e vo;ok d d.k in[kkb ugh n jg g] bue 1dk’k dk iFk Ha fn[kb ugh n
Jok gA bld vo;oh d.k ryh e ugh cBr g vkj mlg Nkudj vyx ugh fd;k € IdriA , 1
fed.k dk foy;u dgr g] bue vo;oh d.k Neku -1 I forfjr jgr gA
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o leg *[l* d fed.k e vo;ok d d.k dk n[k rFk Nkuk ugh € Idrk g vkj u gh dkb d.k
ryh e cBrk g yfdu leg *d* d foijir bl chdj e 1dk™ dk 1Fk fn[kb nrk gA bl 1dkj
d fed.k dk dfyy ;k dkykbM dgr gA

o leg *x* d fed.k e vo;oh d.kk dk Nkudj vyx dj Idr g I gh AN nj j[ku ij ;g
d.k ryh ij cB tir gA bl chdj e d.k bru cM gkr g fd u fIQ ; 1dk' dh fdj.k dk
fc[kj nr g cfvyd d.k in[kb Hh nr gA , 1 fed.k dk fuycu dgr gA

f@;kdyki 2 rfk 3 d viékkj 1) geu tkuk fd nk inkFk dk Bekxh fed.k foy;u dgyirk g
rFkk fo'kekxh fed.k dkykbM vFkok fuycu gkrk gA

vib,] foy;u] dkykoM rFik fuycu dk foLrkj I 1e>A
2-4foy;u D;k g\ (What is a solution?)

ge viu nfud thou e uhc d "kjcr] TkMkokVj viin foy ; uk dk mi;kx djr
=7 1gA  Lkell; ri foy;u nk Hkxk& foyk; d rFik foy; I feydj curk gA foy;u dk
T7KHZK _ [og vo;o0 feldh ek=k nlj vo;o I vfkd gkrh g rFk €k nlj vo;o dk Lo;
e feykrk g ml foyk;d rFk feldh ek=k de gkrh g rfk foyk;d e %yrk g ml foy; dgr gA foy;
Bil] no ;k xI gk Idr gA foy;u e foy; rkk foyk;d d d.k dk ,d Deku forj.k gkrk gA bl
idkj ,d lefu forj.k gku d dkj.k ;fn bl foy;u d fdIh Hh NKV Hkx dh tkp dj rkge ,d Belu
X.k 1kr gkr g vFkr , 1 fed.k Dekxh fed.k gkr g mnkgj.k d fy, ued rFk tkuh dk foy;u gj
Lrj 1j Beku Lokn j[krk gA

PV yxu 1] yxk;k tku okyk fVDpj vk;kMhu] , Ydkgky ifoyk; dt e cuk vk;kMiu ifoy ;4 dk

foy;u gA Rkell;rt ge ;g elur g fd foy;u e fdlh no e Bkl] no ;k x1 %yh jgrt g yfdu
xIh; foy;u lgok&viD Iitu 21%)] ukbVktu 78% rFik wvU; x Bk dh vY1 ek=k: rFik Bkl foy;u ifed
ekkr Hkh 1k, thr gA

s N
fed ekr, (Alloys)

fed &kr,] dkrvik d , 1 Bekxh fed.k g feud vo;ok dk Hkkfrd fofék;k d Hjk vyx ugh fd;k
th Idrk yfdu blg fed.k ekuk tkrk g mnkgj.k d fy, ihry (brass) e 60&80% rkck rFik
20&40% €Lrk gkrk gA fed elkr, ftu vo;ok 1 feydj curh g mud Xx.k dk n"kkrh gA )

\\

2-4-1 foy;u d Xx.k (Properties of a solution)
o foy;u d vo;ok dk foy; vkj foyk;d dgr gA ,d foy;u e ,d I viikd foy; gk Idr gA

o foy;u e mbld vo;o] ijek.k ;kv.kd Lrj rd ,d lefu zi 1 fefdr gir g vFkr bud
d.k VR;r NKV gir gA
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o VR;r NKV gku d dkj.k bu d.k dk u rk Nkuk €k Idrk g vkj u gh ; d.k bru Hkjh gir
g fd uhp ryh ij cB ik,A

o viuNV vidkj d dkj.k ;g d.k idk db fdj.k dk ugh Qyk Idr blfy, foy;u e idkk
ok iF kb ugh nria

2-4-2 foy;u d 1dkj (Types of a solution)
foy;u e miflLFr foy; inkFk dh ek=k d viej 1j foy;u dk oxhdr fd;k tk Bdrk gA
vib,] bl f@;kdyki Hjk Te>A
@ kdyki &4
o nk chdj e 100&100 mL ty yA
o ,d cidj e ,d ptep ued rFk nlj e ,d ptep "kDdj Mky rFk foy;u dk dkp dh NM
1 fgyk,A
. vc nkuk cidj e @e’ki ued o *kDdj rc rd Mkyr &, tc rd mudk %yuk cn u gk tk,A
o D;k %yu oky ued o *iDdj dh ek=k, Beku g\
o ve nkuk chdj dk fLiV yi db Bgk;rk I xe dj] D;k vioy; ued o “kDdj tkuh e %y x,\
o ve nkuk chdj e @e’h ,d&,d ptep ued o *kDdj vkj Mky] D;k o Hh foy;u e %y x,\
bl fd;kdyki 1 ;g fu'd fudyrk g fd ,d fuf*pr rki ij fdlh foyk;d e dib foy;
mruk gh %yrk g ferun foyk; d dh {kerk gkrh gA fdIh fuf*pr rki 1j foyk;d d fuf*pr vk;ru
e vkj vigd foy; %kyuk IHo ugh gk rk og foy;u Irir foy;u dgykrk gA foy; inkFk dh og
ek=k €k ml rki 1j Qrir foy;u e mifLFkr jgrh g mbdh %kyulhyrk ;k foy;rk dgykrh gA ;fn
foy;rk Lrj 1 de foy; fdlh foyk;d e %yk gk rk mI vIrir foy;u dgr gA fd;kdyki&4 e
geu n[k fd fdIh rki ij fdlh foy; d Irir foy;u dk xe dju ij mle vkj vid foy; %y
Idrk gA vc vxj bl foy;u dk BMk dj rc 1k;! ; virfjDr foy; %fyr volFk e gh jgrk gA bl
foy;u dk ml rki 1j virlrir foy;u dgk tkrk gA vudy ifjfLRfr;k feyu 1j gh bl virfjDr
foy; d jo cur g mnkgj.k&pkkuh *k0dj dk wkuh e virlrir foy;u gA
f@;kdyki&4 d viekj 1j ge ;g Hb dg Idr g fd ,d fuf'pr rkide ij vyx&vyx inkFk
dh foy; rk flu&ftkiu gk Bdrh gA D;k foy;u e foy; inkrk dh ek=k d vielj ij mI Bkn ;k ru
foy;u e folkier fd;k €k RIdrk g\ bld fy, ge foy;uk dh Bknrk dk Kku gkuk vko®;d gA
vib,] bl ge f@;kdyki Hjk 1e>A
f@;kdyki&5
o nk chdj y vkj mlg ‘d* rHk "[k ukekfdr dj] iR;d e 100 mL ikuh MkyA
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. cidj *d* e ¥ ptep rFik chdj *[k e 2 ptep ued MkyA (- Nutritional Facts g/100g )

e nikcidj d foy;uk dk vANI g dip dit NM dh Igisrk I | pesee o 8
feyk,A Carbohydrate 4.7

’ Fat 3.0

J cidj *d* e foy; fued dh ek=k chdj "[k d foy; I de gA | Saturate 1.8
vrt cidj *d* dk foy;u ru foy;u rfik cidj '[ dik foy;u (22 - ND )

lin foy;u g] ru o lin ryuifed "itn gA fp= Detd&4 | né e

I foy:u ch Ninrk ek=ed =i I 0:0r db &, rkog VO30 O Hfriir Hinri

ml foy;u dh nh gb ek=k in0;eku ;k vk;ruk e mifLFkr foy; dh ek=k gA
ge viu nfud thou e , 1 db mnkgj.k n[kr g ftue foy;u dh bknrk dk mYy[k gkrk g
tl nékd 1dV ingk d 1fr 100 g e 30 g 1kVhu] 4-7 g dkckgkbMV rFik 3-0 g oIk fp= Dekd&4i)
nokb dh ckry vkin e Ha vo;ok di ifr'kr e Rknrk nh thrh gA
foy;u di Hknrk inf'r dju d db rjhd gA mue 1 ,d g&
foy; dk nl;eku

foy;u dk n0;eku 1frkr % x 100
foy;u dk nl;eku

mnkgj.k&1 ¢ ,d foy;u d 520 g foyk;d ty e 40 g Dkekj.k ued foy; g] foy;u di Bknrk Kkr
djA
gy i foy; inkFk luedt dk nl;eku % 40 g
foyk;d ityh dk nl;eku % 520 g
foy;u dk ni;eku % foy; inktk dk n0;eku $ foyk;d dk ni;eku
409 $ 5209 .
% 5609

] foy; dk nl;eku
foy;u dk n0;eku 1frikr / x 100
foy;u dk nl;eku

= 4—O><1OO =7.14%
560

2-5 fuycu D;k g\ (What is a suspension?)

f@;kdyki 3 e leg "x* dk tk fed.k ipkd dk ty et ikir gvk og fuycu gA xnyk ty]
dipM di] ty e , Bk gh fed.k gA blle foy; d d.k eke;e e %yr rk ugh g fdr ele;e e fuyfcr
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Jgr gA ; fuyfcr d.k vk[k I n[k € Idr gA jr vij ty dkfed.k gYnh vkj ty dk fed.k vkin
Ha fuycu d vU; mnkgj.k gA

ikir voykduk 1 ge fuycu d futufyf[kr x.k igpku Idr g&

blg NUuk i= 1 iFRd fd;k € Idrk gA
2-6  dkykbM D;k g\ (What is a colloid?)

f@;kdyki 3 e Deg "[¥ dk tk fed.k ingk@L;kgh rik €y% 1kir gvk og i
D;k g] foy;u ;k fuycu\ ;fn og nkuk gh ugh g rk D;k g\ T84F3V

fuycu ,d fo'kekxh fed.k g D;kfd ;g vyx&vyx Hixk 1) vyx&vyx 1%Vu Inf'kr djrk gA

ble d.kbru cM gkr g fd mlg vk[k I n[k €k Idrk g vkj ;g idk’k dk Qykr gA fEl |l
bldk ekx fn[kb nrk g vkj d.k Ha fn[lkb nr gA

fuyfcr d.k vidkj e cM gkr g vkj fed.k dk fLFkj NkMu ij o ry e cBuk ikjHk dj nr gA

voykdu d viekj 1j ;g fu'd fudyrk g fd ;g fed.k dh foy;u rFik fuycu d chp dh

VoLFkk g] bl dkykbM dgk tkrk gA bld d.k fuycu d d.k I NkV gkr g bIfy, ;g fo'kekxh gkr
g, Hh Bekxh 1rir gkrk gA

dkykoM d d.k dk vkdkj bruk Nkvk gkrk g fd bug vk[k I ugh n[k € BdriA ; ryh ij
Ha ugh cBr vij u gh blg Nkudj vyx fd;k € Idrk gA fdr blg vidnh; cy (centrifugal
force) yxkdj vyx fd;k €k Idrk gA %jk e ngh dk eFkuh | fcykdj ;k feDlj e %ekd]j
eD[ku fudkyk tkrk gA ;ok Hh vidnh; cy d mi;kx Hjk dkykoM T d.kk dk vyx fd;k
thrk gA ;fn vkidh “kyk e vidnh; ;= gk rk ,d 1j[kuyh e né ydj 2 feuV rd %ekdj
n[k D;k nek 1 @he 1Fd gkrh g\

bld d.k idk' dh fdj.k dk vklkun 1 Qyk nr g feld dkj.k 1dk"k fdj.k dk ekx fn[kb
nrk gA ;g iHko fVMy iHko (Tyndall effect) dgyikrk g ifp= @ekd 5%A bl iHko dh [kt thu
fVMy uked oKkfud u dh FiiA

1dkk fdj.k idk*k fdj.k dkytoM d vnj fn[iko
\ nri gA
———dliyibM
fp= @ekd&5 1 fVMy 1Hkko
bl iHko dk v&kj dej e NkV I Nn I vku oky 1dk’k e Hh n[k Idr gA vej dej e ;g

iho sy Vij &, idkcut d d.ik d Mjk idk'k d Qyu d dij.k ghrk gA
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o dkykoM e foy; d d.k 1j foyk;d d d.k vlefer <x 1 cy
Mkyr g feld dkj.k foy;u e foy; d d.k viu;fer (zig-zag) <x
I xfr djr g lfp= @ekd&6tA b1 %Vuk dk vé; ;u JkcV ckmu u
1887 e fd;k Fik vri d.k dh bl idkj dh viu;fer xfr dk cimuh
Xfr (Brownian motion) dgr gA

1 futufyfkr feJd.k e 1 foy;u] dkykoM rFk fuycu dh igpku dj& fp= @ekd&sb
dipM] né ued dk ty e HyA ckmuh xfr
2- futufyf[kr fed.kk e 1 dku fVMy iHko Inf'kr djxk&
Iodj dk foy;u] L;kgh dk ty e foy;u] LVkp foy;u] ued dk foy;uA
3 250 g diM éku d 1M dk 1 kg ty e Myd]j foy;u cuk;k x;kA bl foy;u dh Bknrk
i1fr'kr e Kkr dift,A
4- pkoy dh ekM Lifl ;K dh 1&2 cn dk 100 mL ty e %y dkykoM g ;k fuycu\ dkj.k Ifgr
le>kb,A
ge thur g fd fed.k db idkj d gkr g rFk bld vo;ok dk 1RDdj.k di foftlu
fofék;k Jkjk iFkd dj Idr gA iFkd fd, thu ij ;fn ge , 1 inkFk feyr g ftlg vij 1jy -1 e
IFkd ugh fd;k € Idrk mlg ") InkFk dgr gA
iIFDdj .k dh ub&ub fofek;k d vku d dkj.k , Bk gk Idrk g fd ftlg ge vkt ") inkFk dgr

g 0 Hfo"; e fed.k fudy mnkgj.k d fy,] 10 e yc le; rd gok dk *k) inkFk Be>k thrk Fik yfdu
vc ge thur g fd gok db x Ik dk fed.k gA vib,] vc ge k) inkFkk dk foLrkj 1 Be>A

2-7 ") inkFkk d dku&dku | 1dkj g\ (What are the types of pure substance?)
JkIk;fud BIAVu d vigkj 1§ ") inkrkk dk rRok ;k ;kixdk e oxidr fd;k thrk gA

2-7-1 rRo (Elements)

vki thur g fd rRo o inkfk g felg jklk;fud fofék;k A"k 1dk'l] fo|r sk wi; jklk;fud
InkFkk 1 A5k Fhgk nk sk nk 1 vigkd Bjy inkFk e folkfer ugh fd;k €k Idrk gA gkbMktu ,d
rRo g blh idkj kaM,e (Na)] Vk; Ju (Fe)] dkij (Cu) vkin Hh rRo gA rRok dh bl Fph e vkj uke
M, A vki fdru uke vk tM Id\

YO d jRk;utL=h , Vkuh ykjV yolbft, lu 174381794 u BoiFke rRo dh vigkfud FEjHK'%
dk 1;kxk Hjk 1frikinr fd;kA mud vulkj rRo fdIh inkFk dk og ey -1 g fel jkbk;fud fofék;k
Hjk vi; 1jy InkFik e folkkfer ugh fd;k €k 1drk gA
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rho ok 1jy iniFik e blfy, fodkfer ugh fd;k € IdriDskid o ,d gh idkj d ijek.kvk

I cu gkr g mnkgj.k d fy, rkck flQ rkc d ijek.kvk B rik vk;ju f1Q vk;ju d 1jek.kvi |
cuk gkrk gA rRo Bkl] no rFik xIh; volFk e ik, tkr gA

D;k vki thur g\

VHh rd Kkr rRok di B[ ;k 118 gA bue 1 94 rRo 1kdfrd] "K' ekuo fufer gA
viekdkk rRo Bkl gA
ikjk rFk cketu rRo dej d rkieku 1j no gA

xfy;e rik Ihft;e rRo dej d rkieku 4300 K% I dN vfekd rkieku 1j no volLFk e
cny tr gA
11 rRo dej d rkieku 1j xI gA

2-1-2

;kixd  (Compounds)
gekj vkB&ikl ,1 db inkfk g €k nk ;k nk I viéd rRok d fuf'pr vuikr e jklk;fud

I;ktu I cur gA ; inkfk ;kixd dgykr gA jkilk;fud vitkid;k d 1*pkr cu ;kixd d x.k vo;of
rRok 1 flu gkr g mnkgj.k d fy, tkuh (H,0) ,d ;kfixd g & Toyu'kty X1 gkbMkEu (H,) rik
tyku e Igk;d x1 viDlttu (0,) d jklk;fud B;keu I curk g yfdu ikuh u rk Toyu'ly gkrk
g Vkj u gh tyku e Dgk;d gkrk gA cfYd og Tokyk dk c>krk gA 1kuh e mifLFkr vo;ok d vuikr
dk thuu d fy, ,d f@;kdyki fd;k x;kA fele &

,d pM eg dh IykfLvd dh ckry ydj A
nlch ryd oV b xbA chry d eg ijni VPIEY RGOV
fNn okyk jcj dkd yxkdj bu fNnk e \

dicu di nk NM yxk ni xbA ckry dk fp= ——glbhitu
@ekd&7 d vulkj 0;ofLFkr fd;k x;HA

mYVh [k ckry e nk&frgkb ty tjdj dN
cn ru 1YY;fjd viy dh Mkyh xbA

ty 1 #jh dip dh nk ij[lufy sk dk dicu

VEYh; ty

dkcu byDViM
byDVIVK i b1 idlkj [k x;k fd i [ufy ;k
e gok fcYdy u tk, vkj 1j[kufy ;k tkuh | 9 okYV cVjh

ijh Hjh joA
nkuk byDViMk dk 9 okYV dh cVjh I €Mk fp= @ekd&7 § ty dk fo]r vidvu
X ;KA
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o nkuk ij[kufy;ke ,d= gk joh xBk dk é;ku I n[ku 1j irk pyk fd nkuk 1j[kufy;k e leku
nj 1 x1 ,df=r ugh gkrh gA

o te ,d ij[kuyh e 1jk tkuh uhp mrj x;k vRkr ij[kuyh x 1 1 i Hj xb rc nljh ij[kuys
e ,df=r xI dk vk;ru yxHx vi/kk FA

o bl idkj nkuk ij[kufy;k e ,df=r xlk d vk;ru e vrj FikA

o te vieh Hgh ij[kuyh xB 1 ijh tj xb rk ml Ha cidj 1 ckgj fudky fy;k x;kA

J @e'lo nkuk ij[kufy;k d e[k d 1kl tyrh gb eiipl dh riyh y thb xbA

o rc n[k x;k fd tyku e Igk;d x1 (0, rAk Lo; tyu okyh x1 (H)) dk vk;ru d vullij
tkut e vuikr 2 § 1 FikA
mi;Dr f@;kdyki d viekj 1j ;g fu'd'k fudyk fd 1kuh ,d ;kixd g €k nk rhok gkoMktu

rik viDlitu d vk;ru vulky vuikr 211 e jklk;fud B;kx B curk g rRk bl cu g, inkk d

x.k gibMreu rFlk viDIeu 1 #u gkr gA bId vosok dk jkIk;fud fofék;k €& fo] r vivu
ik ikir fd;k & Tdrk gA

;fin ty e Hkj dh nf'vV T gkbMktu ,0 viDIhtu d n0;ekuk d vuikr dh x.kuk dh &k, rk
;g Ino 118 gkrk g] pkg ty dk bkr dkb Ha gkA bl 1dkj ;fn 9 xke ty dk vivu dj rk Ino
1 xke gkbMktu rFik 8 xke viDINtu gh Tkir gkxhA , B g 1fj.kke VU; ;kixdk d veé;;u I Hb Tkir
gkr g tl& dkcu MkoviDIkbM d fy, fd, x, 1;kx e dkcu rFk viDIitu dk n0;eku d vulij
vuikr ge'lk 12132 1kir gviA

mLV u bl idkj d i;kxk Hjk ;g ifrikinr fd;k fd dkb Hh ;kixd tk nk sk nk T viéd
rRok B cuk gkrk g mBe rRok dk vuikr fLFkj gkrk g pkg mI fd Ih Hb idkj B ikir fd;k x5k gk
kcuksk x;k gkA bl fuf*pr ;k fLRj vuikr dk fu;e (law of definite or constant proportions)
dgr gA

vekfu;K [Ku dk BkMk vkin Hh ;kixdk d wvU; mnkgj.k gA bue Hh vo;oh rRok dk vuikr
fLFkj vuikr fu;e d vulkj gn ik;k thrk gA
1'u
1 futufyf[kr dk rRo rFk ;kixd e oxidr dj&

IVi'k; e] puk] xékd] diM éku dk BkMK dkcu] yM] 1 jdiA

2- eXuhf*k;e d rkj dk gok e tyku 1 1Qn jx dk viDIkbM curk gA ;g rRo gkxk ;k ;kixd
dkj.k Ifgr crikb,A

3 ued D;k g& rRo] ;kixd ;k fed.\ le>kb,A
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e[; "n (Keywords)

foy ; u (solution)] dkykbM (colloid)] fuycu (suspension)] lekxh feJ.k (homogeneous mixture)] fo'kekxt
fed.k (heterogeneous mixture)] brir foy;u (saturated solution)] VI rir foy ; u (unsaturated solution)]
virlrlr foy;u (supersaturated solution ), Bknrk (concentration)] foy ; rk (solubility)] foyk; d (sol-
vent)] foy; (solute)] fVMy iHko (Tyndall effect)] ckmuh Xfr (Brownian motion)] vidni; cy (centrifu-
gal force)] n;eku dk Bj{k.k (Conservation of mass)

A, T

geu Ik

INkFk LFkku %jrk g rFk mBe n0;eku gkrk gA
InkFkk dk fed.k rFk "k) 1nkfk e oxhdr fd;k tkrk gA

J fed.ke ,d I viekd inkFk fd Ih Hh vuikr e fey gkr g] ble vo;oh inkFk d x.k ik, &kr
gA T;knkrj vojoh inkFkk dk Bkell; Hifrd fofek;k Hjk vyx fd;k €k Idrk gA

J fed.k e tc vo;on d.kk dk forj.k Feku gk rk m0 Bekxh rFik forj.k vletu gk rk ml
fo'kekxh fed.k dgr gA

o foy;u nk ;knk I viekd inkFik dk Bekxh fed.k gA foy;u dk og vo;o feldh ek=k vidkd
gk ml foyk;d rFk fEldh ek=k de gk ml foy; dgr gA

o foy;u di Hnrk dk vFk g fd I foy;u dh ni xb ek=k e mifLFkr foy; dh ek=kA

J og fed.k fele d.k dk vkdkj bruk cMk gk fd ml wk[k 1 n[k & 0Id] fuycu
dgyfkrk gA

o dkykoM e d.k dk vkdkj bruk NkVk gkrk g fd mUg n[k ugh &€ Idrk] ; d.k idk’k d ekx
dk Qyk nr g vri mhdk ekx fn[kb nrk gA

o ) 1nkFk rRo ;k ;kixd gkr gA rRo dk jklk;fud fofek;k gk Bjy inkFk e folkfEr ugh
fd;k €k Idrk gA ;kixd og inkFk g & nk ;k nk I vfikd rRok d fuf"pr vuikr e
Jklk;fud Bikx B curk gA ;kixd d x.k mle miflFkr rRok d x.k B flu gkr gA

o Jklk; fud vitki@ sk d vikdkjdk dk dy nl;eku mRiknk d dy n0;eku d cjkcj gkrk gA ;g
Inkrk dh vfoukf*krk dk fu;e dgykrk gA

o fdlh Hh ;kixd e vo;oh rRo nl;eku d viekj ij Ino ,d fuf"pr vuikr e gkr g] bl
fuf*pr ;k fLFkj vuikr dk fu;e dgr gA
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vH:kl

1 Igh fodYi pfu,&

() lekxh fed.k g& :
it yikgk TJHAIF | ich dkilk
W 24 djVv Thuk int viDlIiEu
iy  fo'kekxh fed.k g&
vi ') ty ich dkahv
i1t ued dk ty e foy;u ik puk
@iy  viDItu g&
vt rRo ich ;kfxd
Wl lekxh fed.k ink fo'kekxh fed.k
(iv) 'ibdj g&
ivh rRo ich ;kixd
Wl lekxh fed.k ink fo'kekxh fed.k
(v) My iHko Infkr djrk g&
ivh ued dk tkuh e foy;u ich LVkp foy;u
W [ku d 1M dk foy;u ink f1jdk
(vi)  "K) InkFk ugh g&
v cQ ich ykgk
W akjk ink nék

2- futufyf[kr fed.k e 1 foy;u dh igpku dift,&

foKiu] d{jk 9

feéh] Benh ty] ok;] BkMkokVj] xkn dk €y e %ky] nék dk €ty e HkyA

3 futufyflkr dk rRo] ;kixd ,o feJd.k e 1Fd dift,&
uhc dk “kjcr] péku] rkck] ghjk] ued] fuvku x ] Tykn] ") ikuf] ,yfefu;e] pkni] Tkcu] jOr]
dkcu MkbwikD BkbM] BkiM;eA

4- gt mlj pudj fjDr LRku dh ifr dift,&
(i) fdlh rho e d d.k gkr gA I,d 1dkj d@vyx&vyx idkj d
(i)  dkykoMy d.K Hjk 1dkk dk Qykuk doyirk gA ifvMy 1Ho@cimun xfr
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@iy  VpJ Vk;kMiu foy;u € WK KMIU weeremsomeesserene gA lfoy ; @foyk; di

(iv) d d.k dk NUuk 1= }kjk Nkudj iRd fd;k € Idrk gA
ifuycu@dkykbM:

(v) d d.k vk[kk 1 ugh n[k €k Idr gA ifoy;u@fuycut

futufyf[kr dh mnkgj.k Bfgr 0;k[;k dift,&

) 1nkFk Brir foy;u] dkykoM] fuycu

fdlh ,d @;kdyki d Hjk fl) dift, fd "iDdj e tkuh dk %ky] foy;u gA

fdlh Bkl dh no e foy;rk 1j rkieku dk D;k 1Hko iMrk g\ f@;kdyki }Hjk Be>kb,A
foy;u] dkykbM rFk fuycu e vrj fyf[k,A

lelxh rik fo'kekxh fed.k e vki dl vrj djx\

Ihek u rhu BkI inkFk v] ¢ ,o0 I fy,A foftklu rkidek 1j 100 g ty e bud Irir foy;u
cuku d fy, vko®*;d inkFk dh Bkj.k futukulkj r;kj dn&

. rkieku K e
foy; 1nkFk
293 K 313K 333K 353 K
\Y 359 369 379 389
C 329 629 106 g 1679
| 34¢ 409 469 949

idh 293 K 1j riuk inkFlk d Brir foy;u cuku d fy, vio";d inkFk dh ek=k,

fdruéfdrun g\ bId viekj ij vki D3k fu'd' fudky Idr gA

[k 500 g ty e 313 K rkieku 1j foy; inkfkk d Irir foy;u cutu d fy, vko*;d
foy; inkrkk dh ek=k dh x.kuk dift,A

Ixh 353 K ij "Vv* rFik "I* foy;u di Lknrk ifr'kr e Kkr dift,A



Vvesk; &3
ijel.k Tjpuk

TJRTLS iIAtomic Structure!

ge viu pkjk rjQ nfk rk ge foftklu vkdkj] vi—fr] jx vkj cukoV okyh oLr, fn[kb nrh g
th foftkiu 1nkFk I cuh gkrh gA inkFk d.kk | cu gkr gA ve 1°u ;g mBrk g fd wif[kj ; d.k fdru
NKV gkr g\

tc ge ,d fxykl ikuh e 1&2 cn fMVky dh Mkyr g rc ikuh B tMVky dh x& vku yxrh gA
ble ;fn vij ikuh feyk, rc Ho mBdh xé vkrh g] , Bk D;k ghrk ghxi\

vib,] bl le>u d fy, ,d f@;kdyki dj&
f@;kdyki&l

o IVi'k;e ijexuV d nk ;k riu f@LVy dk 100 mL 1kuh e %y y] %y d jx dké;ku T n[A
ifp= Dekdé&lt

o bl %y e I yxHx 10 mL %y fudkydj ml 90 mL ikuh e feyk nA

J fQ) bl %y imi;Dri e 1 10 mL fudkydj ml Hh 90 mL ikuh e feyk nA
o bl 1dkj bl %y dk5 1 8 ckj rd ru—r djr &,A

o D;k %y vc Hh jxiu g\

fp= @ekd&l ' inkFk d d.k fdru NKV gkr g

ru %y d jx dk n[ku d fy, 1jfkuyr d 1IN 1Qn dixt j[kdj nf[k, ,0 ryuk dju d
fy, ,d ij[kuyh e Bknk Tkuh y yife,A
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bl f@;kdyki e vkiu voykdu fd;k g fd 1kVi’k;e 1jexuV d 2 ;k 3 f@LVy ikut dh cgr
vitd ek=k dk jxu d fy, Ik;kir gA Lkip,] 1kVi’k;e 1jexuVv d ,d f@LVy e fdru vigkd d.k gix
vij o fdru e gkx\

oklro e ; bru K{e gkr g fd ml inkFk dk bB T NkVk d.k gk gh ugh BArA iniFk d ;
I{e d.k nk idkj d gkr g& v.k rik Tjel.kA Tjek.k ,d viekjhkr icfusknit d.k gA ijek.k vkil
e tMdj v.k cukr gA Ifn;k I ijek.k dk Be>u d 1;k0 fd, tk jg gA ijek.k dh oreku voikj .k
rd ge dl igp g\ vib,] bl thuA

3-1 1jek.k db dgkuh fdruh ub] fdruh ijkuh (The story of the atom)

ijek.k dk thuu d i;kI dh dgkuh cMh jkpd g & bk 1 500 o'k 10 B “k= gbA Hkjr;
nk’kfud egf'k d.kn u ifrikinr fd;k Fik fd ;fn ge inkFk inl;h dk fotkkftr djr &, rk ge
NKVENKY d.k 1kir gkr €k, x rFk vr e ,d Thek vk, xh €c tkir d.k dk 1u! follkfEr ugh fd;k €k
Idxk vFkr og B{ere d.k viol«T; jgxkA ,d xhd n’ku’kL=h fYk; Ihi I ‘Leucippust vkj mud
fo | kFki Mekf@V 1 ‘Democritust u bl ckj e Bkpuk *k= fd;k fd vxj fdlh inkFk d VdM djr
rk ,d fLFkfr , Bh vikrh gkxh €c ml vikj vied NV vdMk e ugh rivk € BdrA Melf@vl u ml
" Vekl™ dgk vFkr fE1 vij riMk ugh € IdriA Bk gh ;g H dgk fd ajh nfusk blgh B cuh
gb gA

ge tiur g fd foKku e doy fpru&euu 1 dke ugh pyrk mlg thpu d fy, foftklu 1 ;kx]
fo’y'k.M] rdk vk viekkjk dh vio’;drk gkrh gA pfd Meki@vl d ikl dkb vielkj ugh Fi] bIfy,
mudk 1jek.kokn 1pfyr ugh gk ik;kA bBk 1 306 o'k 10 ,Fkl e bfiD;j 1 iEpicurust u viuh fdrkc
e fy[k fd gekj vkl&ikl & Hh pht g] o 1jek.kvk T cuh gA Y;@f1; T (Lucretius) u Ho “pirk
dh 1—fr* iNature of Things: uked dfork e ijek.k Bcéih ckr dh FiA bl er dk vBkjgoh “kriinh e
JIk;u’kl= dh ub rduhd d fodkl d dikj.k cy feykA

viiu i<k g fd fdlh jklk;fud viki@;k e inkFk dk n0;eku Bjf{kr jork gA o% 1799 e
IKALV dk fLFkj vuikr dk fuse (law of constant proportions) vk;K ftld vulkj iR;d jklk;fud
;kixd rRok | feydj cuk gkrk gA jklk;fud ;kixdk e Hkjkulkj rRok dk vuikr Ino fuf’pr gkrk
gA bl fu;e dk db oKkfudk u 1;kx djd n[k ,o foftklu ;kixdk d cuu dk Be>k vkj 1j[KA bu
fu;ek dh 0;k[;k dju d fy, fd, x, fey&ty 1;klk u 1jek.k dk Ie>u e cMh enn diA

fcvu d ,d Ldy veé;kid vij oKkfud thku MkYVu (John Dalton) u ;g crk;k fd ; B¥j
ik;kixd fuse Bgh D;k g vk bu fusek di 05k[;k dju d fy, migku 1jek.k fE)kr fn;kA MkYVu
u viu 1;kI dk 1808 e fdrkc (A New System of Chemical Philosophy)) d :lk e 1dk’kr fd;kA
MkYVu d f1)kr dh foopuk futufyf[kr idkj 1 dj Idr g&



34 fokku] d{& 9

1 IHO InkFk 1jek.kvk 1 cu gkr gA

1jek.k viotkT;] I{ere d.k gkr g &k jkbk;fud vitki@;k e u rk cur g vkj u gh mudk
fouk’k gkrk gA

fdlh ,d rRo d 1jek.kvk dk n0;eku ,o0 Jklk;fud x.ké&ke Beku gkr gA

vyx&vyx rRok d 1jek.kvk dk nl;eku ,o0 jklk;fud Xx.kéke vyx&vyx gir gA
vyx&vyx riok d ijek.k ijLij Nvhi.k B[k d vuikr e 1;kx djd ;kixd cukr gA
fdlh Ho ;kixd e ijek.kvk dh Bkidk B[ ;k ,o0 idkj fuf’pr gkr gA

MkYVu dk xf.kr vuikr fu;e

MKYVu u n[k fd 3 xke dkcu] 4 xke viDIntu d Bk 1 ;kx djd dkcu

ekukviD koM cukrk g vkj 3 xke dkcu] 8 xke viDIntu d Bk 1 ;kx

djd dkcu MoviD IkbM Hh cukrk gA 8 xke viDIntu] 4 xke viDIhtu

dk nxuk gA bl rjg tc Ho MkYVu u rRok d I ;kx dk foftklu vuikrk

e n[k rk ik;k fd bue ,d Bjy xf.kr vuikr fin[krk g VvFkr gj ckj

1jek.k vioHkT; gA bl mlgku ckn e xf.kr vuikr fu;e d :lk e

idkf’kr fd;kA bl 1dkj ge dg Idr g fd tc nk rRo I;ktr gidj

,d 1 viekd ;kixd cukr g rc ,d rRo d Ik nllj rfo d 1;Dr gku tu MYVu
oky n0;eku NkV 1.kdk d vuikr e gkr gA mi;Dr mnkgj.k e Li'V g

fd dkcu] viDItu d Bk 1;Dr gkdj nk idkj d ;kixd dicu ekukviDBkbM vij dkcu
MkbwviD BkbM cukrk g vkj ok viDIltu d nl;eku 4 xke vkj 8 xkeh tk dkcu d fuf’pr
n;eku 43 xkeh d Bk B;Dr gir g ,d 1jy vuikr 48 ;k 122 e gir gA

no

3-2 Dk 1jek.k vioHkT; g\ (Is atom indivisible ?)

,d 1dkj 1 vioT; 1jek.k d fopkj d Bk jBk; u’kL=h Bkj fu;ek vkj fH)krk dh 0;k[ sk
dj i1k jg Fvkj vitkid s kvk dk Be> jg FA yfdu ;g ell; rk T;knk fnu rd ugh g ikb] D;kfd 1nkFk
dh i—fr dk 1e>u d fy, vij Ho db 1;k0 fd, € jg R €k 1jek.kokn dk ub fn’k dh vkj y x,A

,d rjQ tgk 1jek.k dk ydj vyx&vyx vuelu yxk, tk jg F| ogh nljh rjQ xHk db
pkydrk 1j Ha fofdlu 1;kx fd, & jg FA blh @e e fcfV’k Hkfrd kL= €-t- Fke lu 1J.J. Thomson
vij ,d teu oKkfud xkYMLViu (Goldstein) dk ;kxnku Bjkguh; gA ;g n[k x;k fd €c de nkc
1j X1 1 Hgh uyh e mPp folkokirj 1j fo] r 1okfigr dh tkrh g rk dFkM % .Kof’kr byDViM: I ,d
pediyh fdj.k fudyrh g] f€l xkYMLViu u dFM fdj.k dgk lfp= Dekd&2iA
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cin e bl i;kx dk db ckj vyx&vyx dFiM fdj.k dih fn*ik
fLAfrsk e fd:k X;HA "ILVj ‘Schustert ule d o
oKkfud u dFiM fdj.k d ekx d nkuk vkj ,dé&,d
ekkfrod IyV dFKM rFk ,ukM yxkb vkj mu nkuk dFM fdlj .k

d chp fofkokrj mRilu fd;kA mlgku n[k fd tc fMLp
drikM fdj.k bu IyVk d cip | xtjri g rc o
tulked IyV VFr ,ukM ekukof’kr byDVkM# dh

Vij eM tirh g ifp= @eld&3iA bl rjg ;0 7
fuf’pr gk x;k fd dFkM fdj.k _ .kof’kr d.k 1 fp: delds2 t dFkM
cuh gkrh gA fdj.k

,UkM
fofkid lyV

fu;=d fxM

ink

givj

driM  byDVku 1t ,
Idnd dMyh

fp= QDekd&3 t dFM fdj.k dk ,uM dh wvkj eMuk

vix tkdj Fkellu u bu _ .Kofkr d.k d nl;eku vkj vko’k nkuk dh x.kuk dh vkj n[i fd
driM pkg fd Bh Ho inkrk dk cuk gk mB T fudyu okyh dFéM fdj.k d d.k dh i—fr ,d thh gh
jorh gA migku bl d.k dk byDVku dgk fEl j Ko’k gkrk gA byDVku iR;d rlo d ijek.k dk
,d voijek.kd d.k gA bl rjg yc be; 1 pyh vk joh ell;rk "ijek.k vioHkT; g™ dk Fkellu u
pukri niA t-t- Fke lu dk byDVku dh [kt d fy, Hfrd’kl= e Tu 1906 e ukcy ijLdkj feykA

3-3  XkYMLVhu vkj duky fdj.k (Goldstein and canal rays)

tok ,d vkj dFM fdj.k dh [t gb] ogh 1886 e XKYMLVhu u ékukof*kr fdj.k o [k€ dh
felg migku ,ukM ;k duky fdj.k dgkA xkYMLVhu d 1 ;kx viekfjr voykdu I ;g Li"V gvk fd ;
duky fdj.k ekukof’kr d.k 1 cun gkrh g vij mudh 1—fr V;c e tjh x1 1j fulkj djrh gA migku
;g N[k fd ikir ,uiM fdj.k dk vko’k vkj nl;efu vyx&vyx FA b1 T migku ;g fu'"d'k fudkyk
fd ;g fdj.k V;c e tjh xB d vk;uhdj.k I mRallk gk joh FA bl rjg duky fdj.k dh [Ke 1
ijek.k db mnkBhu 1—fr dh 0;k[;k gb vFkr ijek.k e éukof’kr vkj _ .Kof’kr Hkx gkr gA
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3-4 Fkelu dk ijek.k ekMy (Thomson's atomic model)

t-t Flelu d lye 1fMx eiMy d vulkj ijek.k e éu vko’k dk cknyé& Ik
Jorkg vkj .k vkof’kr d.k bl ciny e B
;ok&ogk el gkr gA bl 1jek.k Bjpuk
ey ok rjct d mnigj.k Mk Te>k . i ufed xiyt
Idrk g fele rjct dk 1jk yky fgLlk ékuko’k dk Qyko
g vij dky ot _ .kof’kr byDVku g Yfp= Dekd&4A
ijel.ke  MRed vij &uRed vio’k ifjek.k e Telu gir byDViu
g blfy, 1jek.k ojr -1 1 mnkltu gkrk gA
ijellon Tu 1908 1 1913 d cip u,&u, i:kxk fp= Qetd&d
vij foflu rdk d viéij ij cnyrio;i vib, n[ir gfd e lu dicijelk eilly
; 1k dku&dku 1 FA

113-5 vYQk d.k idhku 1;kx vkj jnjQIM dk ijek.kokn

b- JnjQM {E. Rutherford: vkj mud fo | kFk;k xhxj iGeigert vkj ekIMu
iMarsden? u ijek.k dk Te>u d fy, ,d 1;kx fd;k ftle migiu Bku d WR;r
" leghu iéh ij mPp Atk oky vYQk d.k di rt ckNkj dh ifp= @ekd 5 d vkj [KA
vYQk d.kk dk ni;eku gify;e ijek.k d cjkcj gkrk g vkj o ékukof’kr gkr gA

Tu dh iryh iéh

- w— ]
TK1FHO

fofkfir oc & d.k

I db ié
udre y,  folfircady
oC - .
dk Ir T
oc &d.H
ok
, \ it
QixKQd IyV iLyy ">

fo{kfir oc & d.k—

fo{kfir oc & d.k

idh jnjQkM dk idh.ku 1 5kx i Lo.k 1= dk 0;0LFiRed fp=
fp= QDekd&5 ¢ jnjQM d i1dnku 15kx dk j[ikidr fp=
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Fkelu d ijek.k eiMy d vulkj Tku fLo.kh d iR;d ijek.k dk n0;eku Deku -k 1 forfjr
gkrk gA bfy, mlg vi{ik Fih fd vYQk d.k FkM fopfyr gkdj fudy tk,x] 1j , Bk ugh gvkA mgku
voykdu d nkjku ;g n[k fd&

1 vidkdk’k vYQk d.k Lo.kilkj d wvij&ikj Nié fudy thr g fEB D irk pyrk g fd ijek.k e
vitkdrj LFku [Kyh gA

2- cgr de d.k viu ekx I fo{kfir gkr g fEl 1 ;g Kkr gkrk g fd ijek.k e ekukof’kr Hkx cgr
de txg %jrk gA

3 yxHx 20000 d.kk e 1 ,d d.k Bu d vR;r egu ilkj 1 Vdjkdj mIh fn’lk e ykV x;k
fel fn’lk 1 og fudyk FkA ;fn vYQk d.k Vdjkdj okil vk jgk g rk bdk riRi; g fd ogk

1j n0;eku okyk Hkx dkQh Idfpr g u fd Qyk gvk vHkr Tjek.k dk n0;eku okyk Hkx 1jek.k
d cgr gh de vk;ru e lifer gA

bl rjg jnjQM u ;g fopkj J[k fd 1jek.k e ekuko’k rFk n0;eku ,d cgr gh NKV vk;ru
e gkrk g fEl migku ukikd dgk vkj mid pkjk rjQ byDVku ifj@ek djr g rFk 1R;d byDVku dk
iIfjdek 1Rk vyx gkrk gA bl rjg JnjOM u 1;kx d viey 1j 1jek.k dk ukitkdh; ekMy fn;k yfdu
byDVku d 1 forfjr gkr g] ;g Muekd d ,d Hkfrd *L=h uhYD ckj u crk;kA

U;thyM d b-jnjQiM 11871&19374 felg ukitkdh; jlk;u d tud d :-lk e Ha
thuk thrk g] mlg ijek.k d ukftkd dh [kt d fy, 1908 e ukcy ijLdkj fn;k
X ;KA VYQk d.k idh.ku i ;kx fEle migu Bku d VR;r eghu ilkj hyxHx 100 =
uukeiVj iryt ij viof’kr vYQk d.l di rtt ciNKj dh vij bl i;kx 1 mighu |
fu'd" fudkyk fd ukftkd dh f=T;k 1jek.k dh f=T;k T 10° xuk NkVh gA

JnjQiM

L Dk vYOK d.ik dk idh.ku iizkx Loki= d virfiDr jer ilkj ipkntt sk 1 gh vis riok d
ilkj 1 Io g\ rd Igr mlkj nife,A

2 Fielu u ijek.k d VioHT; giu o ifjdYiuk ok fdu viekk ij pukrh nin

3-6  fofflu d{tkvk e byDVku dl forfjr gkr g\

JNJQM Hjk Ilrr 1jek.k d ukfkdh; ekMy u 1jek.k e ,d NV T ukfkd vikj mid pkjk vij
%eu oky byDVku d ckj e cri;kA 1j bl eiMy 1 ;g Li1"V ugh girk g fd ; byDVku ijek.ke fd
rjg I forfjr gA byDVku e _ .ko’k gkrk g] rc D;k Beku vko’k oky byDVku ,d&nllj dk ifrdf'kr
djr gix ;kwvkil e Vdjk thr gkx\ vif[kj 1jek.k d vnj d I 0;0LFk g] €k bu voijek.kd d.k
dk 0;ofLFkr djd j[krh g\ uhYD ckj (Niels Bohr) u viu Bg;kxi cjh (Bury) d Dk feydj 17 uk
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I tr g, bu byDVkuk d forj.k dk L'V fd;kA fEl
ckj&ejh ;ktuk d uke 1 thuk tkrk gA ckj&cyh ;ktuk
(Bohr-Bury scheme) d vulkj byDVku ukitkd d pkjk wvkj
mifLFkr d{tk e pDdj yxkr g vij bu dfevi dk K, L, M, N.....
bR;kn d Hjk infkr fd;k ik gA

ukkd d Bcl Denn okyh igyn dfik ;k dfk ;k di’k
dk K dgr g nljh dfik dk L dgr g vkj blh rjg vxyn
d{lkvk dk @e'lem, N T Inf’kr fd ;k €krk g lfp= Dekd&6HA

erarg] |37 CH&cCih sktuk wvkj byDVkuk
== (dk forj.k

foKiu] dfi 9

dik N
diik m
dfi L
diik K

ukftkd

fp= @eld&6 ! ijekk di dii,

1 bl fu;e d vulkj fdIh d{k e mifLFkr viekdre byDVkuk dn B[k dk 1=
e annt | 2n2 girk g] gk n dfk dh [ ;k gA K d{kk d fy, n=
TEJIGRL  [gie’i 2] 3] 4 ghrk gA igyh d{fk ;k K e byDVkuk dh vidkdre B[k % 2x12=2

1Rk L, M, N dflk d fy,

g vk bl ryg vU; dikvk d fy, byDVkuk dn B[ ;k dh x.kuk dh €k Bdri gA Icl ckgjh
d{t e mifLFkr byDVkuk dk I ;kth byDVku dgr g vkj bl d{k dk I;kth d{ik dgr gA

2- Icl ckgjh d{kk e byDVkuk dh viekdre B[;k 8 gk Bdrh g ivion K d{k tc ckare dik
gk rc Ha ble 2 gh byDVku gkr gtA

¥ fdlh ijek.k dh nh x;h dfik e byDVku rc rd LFku ugh yr g] €tc rd fd mI1 igy okyf
Horgh ik 1.k -1k 1 Hg ugh thr) BT Li"V girk g fd dflk, Gekullkj Hjrh gA

4- vire 1 igy dfk e d{k dn {kerk 8 I vf/kd gku ij Hh mle ukok byDVku rc rd 1ok ugh

dj 1drk tc rd fd vire dft e 2 byDViu u #j &, mnigj.& divl;e dt ijek.k Gekd

20 gA bl dk byDVifud fouskll 2] 8] 8] 2 g ufd 2] 8 9 1

ckj&cyh ;ktuk d rgr iFke 18 rRok dh ijek.k Bjpuk 0;oLFk bl 1dkj g lfp= Dekd&THA

Na Mg Al si P s

fp= @eld&7 | fofilu dflvk e byDViuk dik

O

He

Cl Ar

forj.k
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D;k vki blh rjg , 1 ijek.kvk dn Bjpuk cuk Idr g ftue 19 wkj 20 byDVku gk \
1ij .l @ekd&l e dN i’u okpd fpa yx g] mue Igh mikj fyf[k,A

Ikj.kh Dekd&lt foftklu dfkkvk e byDVkuk dk forj.k vkj byDVkfud fol;kll

rko irid | byDVkuk | d{ikvk e byDVkuk dk | byDVkfud I;keh
dn B[;k forj.k fol; Kkl byDVku
K L M N

gkbMktu H 1 1 1 1
fyfrk; e Li 3 2 1 2,1 1
dkcu C 6 2 ? ? ?
viD Ihtu 0] 8 ? ? ? ?
1M ;e Na 11 2 ? 1 2,8,1 ?
,yfefu;e Al 13 2 8 ? ? ?
QKLQkj I P 15 2 8 ? ? ?
Dykjhu Cl 17 ? ? ? ? ?
vkxku Ar 18 2 8 8 ? ?
IVf’k; e K 19 2 8 8 ? ? 1
dfYl ;e Ca 20 ? ? ? 2 ? ?

3-8 ajek.k F[;k vij ni;eku B[;k (Atomic number and mass number)

XKYMLViu Hjk 1886 e duky fdj.k dh [k€ gb] ; fdj.k ekukof’kr FA mud Hjk nllj
voijek.kd d.k ikVku dh [k€ gbA 1kVku 1j éu vkok gkrk gA ikVku dk vko’k byDVku d vko’k
d cjkcj fdr foijir gkrk gA 1932 e t-pMfod 1J.Chadwick: u ,d vkj voijek.kd d.k U;Vku dk
[t fudkyk fEldk n0;eku 1kvku d cjkcy Fik vij m1 1j dkb vko’k ugh Ivukof’krh FiA ;g d.k
gkoMktu dk NiMdj BHh 1jek.kvk d ukfkd e 1k;k Ekrk gA

ijek.k d voijek.kd d.k d veé; ;u d ckn ;g fu'd'k fudyrk g fd ijek.k e byDVku] 1kVku
VKJ U; Vku gkr gA 1kVku wvikj U; Vku 1jek.k d ukftkd e gkr g vkj byDVku ukftkd d ckgj d{tk e gkr
gA mnkBhu 1jek.k e 1kVku db B[ ;K byDVku di B[ ;k d cjkcj gkrh gA 1jek.k e mifLRr dy 1kVku
dh I[;kdk ijek.k I[;kdgr g bl z }jk inf’kr fd;k tkrk gA blh idkj 0;o0gkfjd -1 e 1jek.k
dk n0;eku 1jek.k d ukikd e mifLFr 1kVku vkj U;Vku d ;kx d gk 1j Kkr fd;k thrk g fel
ni;eku B[;k dgr gA nl;eku B[;k dk ukiu dh bdkb u % unified masst gA ukikd e mifLFkr
voijek.kd d.k 1kVku vkj U;Vku dk U; Dy ;ku Ho dgr gA
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Biekl; rt byDVku ok ef] ikViu ok p* PRk U;Vku ok n Mk tkrk gA fdlh ijek.k ok
n’lu d fy, ijekk I[;K nozeku I[;k vij rRo dk irid bl Idkj fy[k

ni;eku B[;k

rfo dk
ird

ijelk I[;k

mnigj.k d fy, NkiM;e dh ijek.k 1[;k 11 vkj n0;etu I[;k 23 gA bl bl idkj fy[ir g
uNaa fyffize rfk divl ;e e U;Viuk di B[k @e’ki 3 rFik 20 g] fyfrk;e vij dfvll ;e o ijek.k
B[k vk n0seku B[k dk irdiRed -1k e n’kkb,A

ubp i xb 1.4 Peid 2 e dN riok d ijetkvk d ikviuk dh [k vij nozelu Tk m
xb gh Dk vki mud U;Viuk di Igh B[k fy[k Idr g\

1.k Dekd&2 ' ijelk I[zk vkj nozetu I[:k

rfo irhd iVkuk dh B[k niseku Bk | U;Vkuk dh Bk
gkbMktu H 1 1
fyfrk; e Li 3 6
dkcu C 6 12
viDITtu 0 8 16
IkM; e Na 11 23
,yfefu;e Al 13 27
QKLQkj I P 15 31
Dykjhu Cl 17 35
Vixku Ar 18 40
ivi’k; e K 19 39
dfYl ;e Ca 20 40

ge thur g fd ijek.k dk ukftkd ijek.k B 10° xuk NkVk gkrk gA ge ;g Ha tur g fd ukftkd
e 1kVku vkj U;Vku gkr gA BkiM;e ijek.k dk vkdkj 1.86x10 efVj gkrk gA D;k wki crk Idr

g fd&
0) bl dk ukitkd fdruk cMk gkxk\

@ bl vuikr dk/;ku e j[kr g, IiM;e d 1jek.k dkfp=d -1 e fdl idkj n"ik,x\
D;k vki ijek.k dk fp=iRed fu-i.k dj Id\
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3-9  BELFkfud] njek.k Hkj wvkj DeHkfjd (Isotopes, Atomic weight and Isobars)

dkcu rRo d ckj e ;g n[k x;k g fd dkcu d dN 1jek.kvk dh n0;eku
I[;k12 vij dN dh 14 gA , Bk Al gkrk g\ olLro e dkcu&l? vkj dkcu&ld e
U; Vkuk d B[ ;k vyx&vyx girh gA tgk dkcu&12 e 6 U;Vku gkr g ogh dkcué&14
e 8 U;Vku gkr gA r

iI—fr e ,1 db rfo ik, tkr g ftud 1jek.kvk dh ajek.k B[k rk Telu
fdr ni;elu I[ fHlu&flu gkrh g] rRok d , 1 1jek.k ,d nlj d lelFkfud
(isotope) dgykr g €t Dykjhu&3s vkj Dykjhu&37A bl rjg ge ;g dg Idr g
fd Dykjhu 1jek.k d nk BelFikfud gkr gA lelFkfudk d gekj thou e db mi;kx g €1 dlj d
mipkj e dkckYV d BelFikfud] 4% jkx d funku d fy, vk;kMiu d BelFikfud vkj 1jek.k tkvh e
béku d zlk e ;jfu;e d DelFkfud dk mi;kx fd;k tkrk gA

Likif{kd 1jek.k Hkj (Relative atomic weight)

lkjek.k Hkj jhk;u L= dh ,d eyt voekkj.kk gA Tjek.k tkj 1nkFk d LFky Hkkj wk
mle inkk d fdru 1jek.k g mud cip Bcék LRkfir dju dk ,d rjhdk gA MkYVu thur Fk
fd ,d 1jek.k dk rky tkuk BHo ugh F&] bRfy, migku Bkif{kd ijek.k Hkj dh vk e;ku fn;kA

pfd rc Kkr rRok d ijek.kvk e Icl gYdk 1jek.k gkoMktu Fk blfy, migku
gkoMktu 1jek.k d Hkj dk ,d bdkb ekuk vkj mBd viékj 1j nlj rRok d 1jek.k Hkj dh X.kuk
dh bfy, bl Bkiffkd ijek.k tkj dgr gA ;g Hd n[k x;k fd gkoMktu dh vi{k viDIhtu
dh f@;k T;knk rRok d BkFk gkrh g bIfy, ViDRITku dk ekud cuk;k x;kA vitdy dicu&l?
d ,d ijek.k Hkj d Bki{k BHO rRok d ijek.k Hkj dk Kkr fd;k tkrk gA

fdlh ,d rRo d foftkllk NelFikludk dk 1—fr e ik;k thuk ;9 le>u e Mgk;rk djrk g fd
viekdk’k rRok d 1jek.k tkkj 1.kkd e D;k ugh gkr gA bl ,d mnkgj.k Hjk Te>k € BIdrk gA idfr
e Dykjiu nk BelFkfud = ik Dykjhu&35 rfk Dykjiu&37 e ik;k tkrk gA idfr e ; BelFikfud 3il
VHkr 75% rFk 25% gkr gA bl fLFfr e ge wvklr pjek.k Hkkj dh x.kuk b1 rjg I djr g&

(75x35j+[25x37j:35.5
100 100
bl rjg Dykjhu dk 1jek.k Hkj 35.5 u gkrk gA
Ikj.kh Dekd&3 & rRok d ijek.k Hkj

TETCSH

1 2 3 4 5 6 7 8 9 10
H He Li Be B C N @) F Ne
1.008 | 4.003 | 6.941 | 9.012 | 10.81 | 12.01 | 14.01 16.00 19.00 | 20.18
11 12 13 14 15 16 17 18 19 20
Na Mg Al Si P S cl Ar K Ca
2299 | 2431 | 26.98 | 28.09 | 30.97 | 32.07 | 3545 | 39.95 39.10 | 40.02
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;fn ge dkcu&ls Idkcu dk TelFkfudh vij ukbVitu&l4 dk n[k rk budh n0;eku B[k rk
14 g fdr ijek.k B[ ;k @e’k 6 vkj 7 gA fHlu&fHlu ijek.k B[k oky , I rRo] ftudh nl;eku B[ ;k
leku gkrh g ,d nlj d Betkjd (isobar) dgykr gA

1u

1 ;in fd b 1jek.k dh ijekk B[k 15 vkj n0;eku B[k 31 g rc mle miflFkr voijek.kd
d.f dh B[k D;k g\

2 :infdIh ijekk di K vkj L di %jh gb g rik M difik e doy 2 bYDViu g rk ml ijekk
dh ijekk 1Lk Dk gixih

3 Mgé&eyh sktuk d vullky futufyflkr ijek.kvk dk bYkDVkfud forj.k fyfk,i 2Na, 2C, £ClI

vc ge thu pd g fd ijek.k d dn e ,d Nvi& Ik uifikd girk g] FERdl i ij ijek.k
4 ok viddre Hix ghrk gA ukiid d phjk vij byDViu gkr gA ijet.k d voyidu d i ;I nfusk
4j e fd, T jg g vki # fdric] bvjuv] i=&if=divk vij db n’;&30; Tkékuk d elése T ijek.k
I viu i’uk dk gy dju di fnlk e i3k1 djA

e[; "n (Keywords)

d{] di’] d{k (orbit or shell)] 1jek.k B[ ;k (atomic number), 1jek.k Hkj (atomic weight)] 1eLFkfud
(isotope), Detkfjd (isobar)] dFM (cathode), ,ukM (anode), duky fdj.k (canal ray), voijek.kd (sub-
atomic), U; Dy ;ku (nucleon), byDVku (electron), 1kVku (proton), U; Vku (neutron), Bkif{kd 1jek.k Hij
(relative atomic weight), n0;eku B[ ;k (mass number), ukftkd (nucleus), Xf.kr vuikr dk fu;e (law of
multiple proportions)

A, T

geu Dh[kk

° lkjek.k dh ikjttkd BdYiuk e ijek.k dk vioHkT; ekuk Ekrk FKA

. ijel.k d Hkj vk vkdkj dh 05k ;k dju oky MKYVu igy oKkfud FK mUgku xf.kr vuikr dh
ckr djr g, ;g crk;k fd 1jek.k jkbk;fud f@;k d vijH e fEru gir g mru gh vr e Ha
gkr g IvRkkr 1jek.k u"Vv ugh gkriA

o Tkt-Fkelu d vullkj ijek.k e &u vko’k dk ckny jork g vkj .k viof’kr d.k bl ciny
e ;gk&ogk &l jgr gA
. lkjek.k e ukkd di [k€ jnjOM d vYQk d.k d 1dh.ku i;kx Fjk gbA

. JnJQM u vYQk d.k idh.ku 1;kx 1 ;g fu'd' fudkyk fd 1jek.k d vnj cgr gh NkVk ukftkd
gkrk g vkj byDVku ukitkd d pkjk vkj %er gA
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VvH:kl
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M d vullj ijekk e dfi, girh g feue byDVku pDdj yxir gh fjek.k dh dfikvk di
@e'li K, L, M, N...... d Mk inPkr fd;k thrk gA

lkjek.k dn Icl clgjh dfik e viekdre 8 byDVku gkr g igkoMktu o gify ;e dk NiMdjHA
ijel.k dh vire d{k e mifLFkr byDVkuk dk 1 ;kth byDVku dgr gA

lkjek.k e miflFkr dy ikVkuk db B[ ;k dk ijek.k B[ ;k dgr gA
lkjek.k d ukftkd e mifLFkr 1kVku wkj U;Vku d ;kx dk n0;eku B[k dgr gA
mnklhu Tjek.k e ikvku rFk byDVku dhb B[ ;k cjkcj gkrh gA

vyx&vyx rRok d ijek.k ftudh ijek.k I[;k lu&ilu fdr nl;eku B[ ;k Deku gi ,d
nlj d lelkjd dgyir gA

.1 riok d ijek.l] feudh ijek.k B[k Beku fdr n0;eku B[;k filu gf ,d nlj d
lelFkfud dgykr gA

1—fr e fdlh rRo d fdru Lor= BelFkfud fdl vuikr fifrkri e 1k, thr g bl 1j vklr
ijel.k Hkj dk fuékkj.k fukj djrk gA

Ioh fodYl pfu,&

(i) ,d rfo d lelRfudk e vyx gkrk g& TL3508
v byDVku ich 1kVku
% U; Vku ink byDVku vkj U;Vku nkuk
@)  ulp fn, x, 1jek.koknk e 1 1gyh ckj fdlu byDVku dk ’lfey fd ;K\
ivh MkYVu ich Fke lu
i jnjQM int ckj

iy 1K dfy, futufyffir e 1 diu Ik dfu IR; g&
ivi bl 1jek.k d ikl 39 byDVku gA
ich b ijelk d ikl 39 ikVku gA
W% b ijeck d ikl 19 byDViu gA
int bue 1 dkb ughA
Igh fodYi pudj] fiDr LFiku dh ifr dift,&

(i) fdlh rRo d Bkj 1jek.k gkr gA Hleku] vyx&vyxi
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foKiu] dfi 9

@ ,d mnklhu ijek.k e di I[;k ikvku dh B[k d cjkcj gkrh gA
{byDVku] U; Vku'
@iy  C vij 4N ,d nlj d-remerenee A ileLRkfud] Ietkfjd:

Fke Bu Jjk iLrkfor ijek.k] MyVu d ijek.k I vyx dl g\

®0 vij N ,d nlj d lefifjd gA bl mnkgj.k Hjk Tetkfjd dk Be>kb,A
clehu&79 vij cletu&8l 1—fr e @e’kt 50-69 1fr’kr vkj 4931 1fr’kr 1k, €r gA ckefu dk
vkl r 1jek.k Hij Dk ghxk\

®0 vij “N e I;keh byDVku Kkr dift,A

ckj d ijek.k eiMy dh 0;k[;k dift,A

i—fr e VIDITEu&16 d VirfjDr viDIeu&l7 o viDIieu&ls H ik, tr gA ; ijekk ,d
nlj d lelFifud g :k Tedidjd\ Te>ib,A

MkYVu d ijek.kokn dh foopuk dift,A bl f1)Kr dh Bhek, D;k g\

JnjQM dk vYQK d.k idh.ku i;kx Dk F\ b1 wiekkj 1j mUgku ijek.k Ijpuk d DBcék e D;k
fu'd'k fudky\

ckj&cjh ;ktuk d vullkj byDVku d forj.k d fy, iLrkfor fu;e fy[kr g, futufyf[kr
1jel.kvk d byDVkfud foU; kb wkj U;Vkuk dh B[k fyf[k, b 5 F, 2 Mg, Zsi, 3P, %CI



ve:k; &4
xfr

(Motion) TLCAVY

xfr "lin 1 wvk1 1fjfpr gA xfr d db mnkgj.k gekj nfud thou e feyr g& €l pyu]
nkMuk] okguk dk pyuk] Qy dk IM I fxjuk] 1f{k;k dk mMuk bR;kn ifp=&1HA

fp= @Gekd&l xfr d mnkgj.k

;g rkge thur g fd gj 1y gekj vkl &kl fofflu oLr, xfr e g vkj ge Lo; Ha Eno fLFj
ugh jorA xfr vud f@;kvk vkj ifjoruk dk viekj g vkj bId ve;;u ,o fo"y'k.k I vud cfu;knh
lokyk dk tokc feyk gA mnkgj.k d fy, _r ifjoru le>u d fy, ge I; d pkjk vk 1Fon dli
xfr djri g thuuk €z jh gA ,d LFku I nlj LRku rd igpu e fd I okgu dk fdruk le; yxrk
g ;0 th xfr dn Ie> n'lkrk gA

ge ik;t ;g dgr g fd dkb oLr xfr e rHh g tc le; d M mUdh fLFkfr e ifjoru gkrk
gA 1) D;k ;g9 Itko g fd fdlh 0;fDr d fy, ,d olLr xfriky gk tcfd nlj d fy, og fLFkj g\
tl ;fn vki Vu e cB gk rk vkidk yxxk fd vU; cB ;k=h fLFj g vkj vki Ha fLFkj g fdUr Vu d
ckgj [IM 0;f0r d fy, Vu vkj vki nkuk xfr e gA

;in vk IMd d fdukj [WM g rk viB&ikl d iM fLFkg fin[kr g 1j ;k=k djr Be; pyr
cl 1 o xfriy irhr gkr gA oLr xfr e g ;k fLRj] bl 1j fulj djrk g fd voykdu dku o dgk
1 dj jok gA bl vigkj 1j ge dg Idr g fd dib oLr xfr*iy rc g tc fdIh voykdu fcn d
Ii{k mBdh fLFkfr e Be; d Nk fu;fer ifjoru gkrk gA fdIh i LRku dk voykdu fen ekuk
Idrk g vk bl fun’k fcn dgr gA

nfud thou e ftu xfr;k dk ge n[kr g] mudk vé; ;u vklku ugh gA tc dkb 0;Dr iny
pyrkg rk mid ijk dh xfr d BF& Bk mid fofldu vx €0 gF] f1j vifn Hh xfr djr gA tc
dkb okgu pyrk g rk mld vyx&vyx 1t fillu&ftkiu xfr e gir g €h& Hbfdy pykr le; viid
1jk di xfr] iMy dh xfr] pu dh xfr] 1fg;k dh xfr fHlu&Hiu gkrt gA
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Rkell; rt olr d vyx&vyx Hix] vyx&vyx fn'fk e xfriy gkr g vkj olr d Hjk r
dh xb njh mld vidkj dh ryuk e cgr T;knk gk Bdrh gA bl fLFfr e oLr dh jf[kd xfr d
ve;;u d fy, ge nk Ijyidj.k ekudj vix c<r g&
1 Li.k oLr dk ifrfuf/k ,d fen dk eku fy;k
thrk g vij ml fen dh bjy j[kk e gk job
xfr dk /;ku e j[k tkrk gA
2- ;g fcn ge , Ik pur g tgk oLr dk BEL.K
nl;eku dfinr irir gkrk gA
,d ek jy dh 1Vjh ij Vu dh xfr] Apkb I fxjku ij iRFg di xfr By
Jf[kd xfr d mnkgj.k gA D;k vki bl Bph e vkj mnkgj.k €M Idr g\

fp= Gekd&2

FE 4-1 xfr dk 0.ku (Description of motion)

TLKZAL. vib,] vc ge xfr'iy oLr d fLFkfr e gku oky ifjoru dk n[kA ,d oLr
fcn O 1 xfr ikjHk djrn g] fel ey fcn ekuk € 1drk gA

igyolrol D,fQyDICl]fQQc I BdivipfQy BN Ard igprigho I A rd
oLr Hjk r; fd, x, ekx dh yEckb] OA =50 km

fQ) ;g mih iFk 1j ykvri g vij B I Cdh vkj | xtjr g, D rd igprh gA oLr Hjk r
fd, x, ekx dh yckb

=0OA+AD

=50+40=90 km

oLr Hjk r; dh xb exx dh dy yckb] njh dgykrt g] € ;o 1j 90 km gA 1j oLr dh 1kjfikd
Vkj vire fLRfr e fdruk vrj g\

oLr dh ikjfikd fLFkfr = O

oLr dh vfre fLFfr =D

oLr dh vire o ikjfikd fLFkfr;k dk vrj =10 km



xfr

;gk oLr dh vfre o ikjftkd fLFkfr;k dk virj 10 km gA bl vrj dk foLFkiu dgr gA vib,]

vc folFkiu vkj r; dh xb njh dk FikMk vkj foLrkj T le>r g&

fdlh oLr d Hjk r; di xb nji dk 0;Dr dju d fy, ge doy vdi; elu di vio”;drk
gkrh g] ik o vio® ;drk ugh ghrh gA , 1h ik vin’k ik dgykrh gA ik dk vh; elu midik

ifjek.k grk gA

fdlh oLr d folFkiu dk 0;0r dju d fy, ge ifjek.k d HF& Ik mBd xfr di fn’k db

Hb vko”;drk gkrh g] , Ih jkP’k Bfn’k jk”k dgykrh gA
mijkor mnkgj.k e ;fn olr doy O I Ard njh r; dj rk
Ol Ard r; di xb njh = 50km

O I Ard folFikiu
vri folFikiu o njh nkuk dk ifjek.k Teku gA ;fnolr O I A rd &k, vkj 1ui O 1j okl
vk &k, rkolr Hjk r; fd, x, ekx di yckb =OA+A O =50km + 50 km =100 km gkxhA fdlr

foLFikiu *KJ; g D;kfd ikjfikd o vfre fLFkfr Bikrh gk thrh gA bl rjg folFkiu “KU; Hh gk Bdrk
g pkg r; di xb njh "K; uk Hb gkA ,d vkl mnkgj.k Hjk folFkkiu vkj njh dk Be>r gA

= 50km

,d 0;r 1o 'k e 3 etVj pyrk g rRi"pkr 8 eiVj mikj fn"kk e pyrk
gA og iut 3 elVj if'pe e pyrk g ifp= Dekd&3rA

Li"V g fd ;gk r; di xb njh AB+BC+CD=3m+8m+3m=14m gA

foLFikiu dk ifjek.k =AD=8m g wkj folFikiu A d mlkj fn"k e gA

4-1-1 pky ,00x (Speed and Velocity)

f@;kdyki&l

fp= Dekd&3

nk clk A o Bdh xfr 1 Icfkr AN vidM bkj.kh Dekd&l e fn, x, g&
Bkj.h Gekd&l ¥ cl A o B Jjk r; di xb njh

le; cl Ad Hjkr; dixb | cl Bd Hjk r; dh

njh ifdykehVj ek xb njh ifdyketvj et
9.00 am 10 10
9.15am 20 18
9.30am 30 25
9.45am 40 33
10.00 am 50 40
10.15am 60 52
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bu vkdMk dk voykdu djA voykdu d 1*pkr crk, fd&
. D;k nkuk clk d fy, le; dk vrjky leku g\
. diu Ih cl] letu le; vrjky e letu njh r; djrh g\

mDRk Bkj.k @ekd&l d voykdu I Kikr gkrk g fd A o Bnkuk d fy, le; vrjky lelu
gAcl A Hjk leku le; vrjky e leku njh 20km r; dh tk joh gA tcfd cll B Hjk Beku Be;
vrjky e vleku njh r; di & jgh gA

fdIh nh xb fuf*pr njh dk r; dju e i€l 30 fdyketVjicl Ao cl B Hjk fy;k x;k le;
vyx&vyx gA cl A, 30 fdyketVj njh 45 feuV e r; djrh g tcfd B ;gh njh 60 feuV eA blle
Art xfir 1 pyrh g vkj Béheh xfr I pyrh gA

cl d xfr dh nj dk irk yxiu d fy, cl }jk bdib Te; e r; dh xb njh ukih Thrh gA
bl jii*k ok py dgr g vij bldk ek=d SI i)fr e elVj@IdM (mis) gA cll di pry dk vi;
el=d fdylelVj@%Vk (kmvh) Hi ghrk gA

cl di vkl ply] cl d Mk r; di xb dy njh vij dy Teskrjky di vuikr girk gA

_r;dh xb dy njh
vilr ply = dy le;krjky

f@;kdyki il e cl A vij cl B dh pky dh x.kuk dj\
9:00am 1 9:15am rd YvFkr Y4 %V el

10km
%h

= 10x4km/h

cl A dh vklr pky

= 40km/h
blh 1dkj
8 km
% h
= 8x4km/h
= 32km/h

cl B dh vkl r pky
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Ij .k Dekd&?

le; vrjky cl A cl B

njh (km) | vklr pky (km/h) njh (km)  Mklr pky (km/h
9:00-9:15am 10 40 8 32
9:15-9:30 am 10 ? 7 28
9:30-9:45am 10 ? 8 ?
9:45-10:00 am 10 ? 7 ?
10:00-10:15am 10 ? 12 48

cl A dhpky fu;r g] vri ;g Beku xfr dj jgh gA tcfd cl B dh pky cny jgh g Vvij
og vleku xfr dj joh gA viu nfud thou I ,d leku xfr vkj ,d vleku xfr Lifjort xfri d
mnkgj .k <<A
vib,] pky dk ,d mnkgj.k Hjk Te>A
mnkgj.k&1 ¢ ;fn ,d dkj 2 %V e 60 fdykelVy dh njh r; djrh g rk midh pky fdruh gkxi\
dy nji = 60km
le; = 2h
r; di xb dy njh
dy le;krjky
60
2
= 30 km/h gA
bldk vF ;g ugh g fd dkj 1j le; 30 km/n dh pky I pyh gA gk Idrk g fd dN le;
;0 dij 30km/n I vitkd pky rrk dN Be; ;9 30km/h I de pky 1 pyfA
mnkgj.k&2 & ,d olr Al B, 20mdi njh 10se r; djrig rfk B I A okil viu e 6s yrh
g rkoLr dh vklr pky D;k gkxh\
gy © oLr Hjk r; dh xb dy njh
fy;k x;k dy le;

vklr pky =

20m + 20m =40m
10s+6s = 16s

dy r; dhi xb njf
dy le;krjky

vkl r pky =

LU
= 16S—.mS

oLr dh vkIr pky 2.5 m/s gkxhA
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4-1-2 ox (Velocity)

ge oLr di pky d D&k mBdh fn*f dk Wt 0;0r dj Idr gA olLr Hjk ,d
fuf*pr fn*k e bdkb le; e r; dh xb nji dk ox dgr gA olLr dk ox olLr dh pky]
xfr dh fn*fk ;k nkuk e ifjoru d I ifjofrr gk Bdrk gA

foLFkkiu
le;krjky

ox Bn'k jki*k g fEldh fn*k folFikiu dh fn*kk e gkrh gA ox vkj pky dk ek=d leku gkrk
gA vklr pky vij vilr ox fdlh oLr d fn, g, vyx&vyx le;krjky e vyx&vyx xfr dk
n'kr gA ;g oLr dn {if.kd pky ;k ox dk 0;Dr ugh djrA

oLr dk ox =

mnkgj.k&3 & ,d dkj “kgj A 1 nlj "gj B rd 40km/h di pky I &rh g rFk ogh dkj 60 km/h dh
pky 1 okil vkrh gA dkj dn villr pky rFk ox Kir djA

gy © ekukfd “kgj A 1 nllj “kgj B rd dhi nji = xkm gA
i ; _ X njh
dij dk Al Brd tiu e yxk le; t, = 20 ._.pkyzl_(Ja_
dj diB I Ard tueyxi le; t = < vri le; =
2 60 " ply
S _ XX
dy le; t =t +t = 20 50
_3X+2x 5X
© 120 120
dkj Hjk r; dh xb dy njh = X+X = 2X
1jUr dkj dk folFkiu =x-x =0
Ar o dy r;dixbnjt _2X
Varpy = dy le; = M0
_ 2xx120 240 48 km/h
- T sx 5
o : _ folFlkiu XX
bl ;k=k e dkj dkox = m = 5%20

_ SL 0x120 _
X = =
420 oX




xfr

4-2  xfr;k d xkQ (Graphs of motion)

vc rd geu vklr pky vkj ox dh ckr dh gA 1j D;k ge fd It oLr dh
riR{kf.kd pky VvFkok ox irk dj Idr g\ vib,] bl xkQ Hjk Be>r g&

viokd %j 1 fo]ky; rd dh ;k=k d vkdM Bkj.kh Dexd&3 e fn, X, gA
Ik Dekd&3 ¢ viok d % N foky; rd db njh o le;

o Lyl
TLUVZD

le; ifeuVi 2 4 6

8

10

12

njh lelvjs | 12 24 3%

48

60

12

viu xkQ dkxt 1j x v{k ij le; vk y vik 1j njh j[k vkj mud ietu r; djA ieku dk
xkQ d Aij nk, dku ij fy[k yA vc bu vidMk d vulkj fcin vidr djA bu B feinvk dk tiMu
okyh bjy j[k Ldy %iekut dh Dgk;rk B [kpA lfp= @- 4
;0 XkQ viok d % I Ldy rd dh ;k=k dk xkQ gA ;kn j[k ;g cuk;k x;k xkQ vkj bl

ve;k; d vix d Bk xkQ r; dh xb njho Te; d xkQ g] u fd ;k=k d jkLr dA

ve bl xkQ I crk,&

o viok u igy nk feuV e fdruh njh r; di\
o viok u nlj nk feuV e fdruh njh r; di\
o viok u 10 1 12 feuV e fdrunh njh r; di\
o D;k ; HHa nfj;k cjkcy g\

tc dib oLr Beku Deskrjky e Beku njh r; djrh g rk mbdh xfr ,d leku xfr dgykrh

g vk , Ih xfr d fy, njh vk Te; dk xkQ ,d 1jy j[k
e gkrk gA

% 1 fo]ky; rd igpu e viok dh pky D;k
FoO\ xkQ 1 ;g dl Kikr gixti] le>r g&

, Ik dju d fy,] nji&le; xkQ #fp=&4h e ,d fcn
AyAfen A 1 x vikd lekllry ,d j[k AB rfk fcn B
Iy v{kd letukry ,d j[k [}p] Tk fcn C 1j feyrh g vkj
bl 1dkj ,d f=Ht ABC cukrh gA vc xkQ 1j j[k AB,
lekrjky (t-t) dk crirk g tcfd j[k BC, njh (s,~s,) dk
crkrk gA ge xkQ I n[k Idr g fd oLr A I B fcn rd thu
e (t-t) le; e (s,-s) nji r; djrh gA vrioLr di pky
futu 1dkj 1 0;0r dh € Idrh g}

t2

XkQ fp= Qekd&4 ' ,d leku
xfr dk xkQ
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S, —S,
V=—=
tz_t1

;fn ge fdlh {k.k oLr dh pky D;k g] tkuuk gk rk ge ml fen 1j xkQ dh <ky ukidj ;g
irk dj Idr gA

4-2-1 vyx&vyx pky okyh ,d leku xfr

nf'vV vkj 1V u % I folky; rd niM yxibA nkuk ,d Beku xfr I niM yfdu nkuk dh
pky vyx&vyx FiA nkuk dh xfr dk fp=&5 e fn[k;k x;k gA
o D;k xkQ ,d letu xfr d g

VHok vielu xfr d g\
o xkQ dk n[kdj vd i< fcuk

crk, fd nf'V vij If'Vefdldh

pky T;knk FkhA
o xkQ dn Igk;rk 1 Bf'V Vi)

nf'vV d pky dhi x.kuk djA
o nf'vV vkj 1f'V d pky dh ryuk

djd crk, fd wvkiu tk fcuk

vd i< mlkj fudkyk g og Igh

g ;k ughA

nk ,d letu xfr d xkQ e
fdldh pky T;knk g] ;0 ge mudh
JIK d <yku 1 irk dj Idr gA
<yku irk dju d fy, ge ey fcn |
cuk Iy jIk dk dk.k n[kr gA

feldk dk.k de gixk ml 1jy XkQ fp= Qekd&5 ¢ nf'V wvkj 'V dk xfr dk xkQ
JIK dh <yku ,0 ml 0;fDr dh pky de gkxhA xkQ fp=&5% I n[kdj crk, fd nf'V vij 1f'V e
I fdldh xfr d xkQ dh <yku vfékd g\ D;k midh pky Hh vigd g\

e;ku jg fd bl rjg 1 pkyk di ryuk doy mu xkQk dk n[kdj gh dh &t Idrh g feldk
tekuk ,d €k gh gA vyx&vyx ieku I cuk, x, xkQk dh ryuk doy n[kdj ugh di €k 1drhA

4-2-2- #du dk XQ (Graphs of halts)

eku yk fd fo]ky; d jkLr e viok dk fd It dkj.k 1 4 feuV pyu d ckn 4 feuV #duk 1M]
mld ckn og ,d letu xfr 1 pydj fo]ky; 1gp xbA mld fo]ky; 1gpu rd dhi xfr dk xkQ
ifp=&6% e fn[k;k x;k gA
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tc viok gy pkj feuV d ckn #dh rk og 24 eiVj dh njh r; dj pdh FhA ve vxy 4 feuV
rd viok #dh jgh gA bl nkjku Be; rk c<dj 8 feuV gk x;k i mbd Hjk r; dh xb njh v
Hh 24 eV gh gA blfy, xkQ 1j vxyk fcin 8 feuV o 24 etV 1j yxkA

tc dkb Hh oLr fd I LFku 1 1gp dj #d tkrh g rk Be; rk chrrk thrk g 1jUr njh ugh
cnyrh gA blfy, €l fd geu vih n[k fd #d g, fgLl e xkQ] Ne; v{k d lekukrj gk tkrk gA

vc fp=&6 dk xkQ n[kdj crk, fd bl idkj dh xfr e viok di vkllr pky D;k Fi\ tc viok
fcuk #d Ldy igph rc mbdh vklr pky D;k Fi\ ixkQ fp=&4 o Bkj.lh @ekd&3 n[kdj crk,k

XIQ fp= @ekd&6 | viok d #du dk xiQ

bu nkuk vkIr pkyk e fdruk vrj g\
bl vrj dk dkj.k crk,\

1'u ' vulfedk dh ;k=k d vkdM Bkj.lh Dekd&4 e fn, x, gA

1.k Ddekd&d § vukfedk di ;k=k d wvkdM
le; ifeuVv et 2 4 6 8 10 12 14 16
r; dh xb njh lefVji | 6 12 24 | 36 36 36 45 54
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bu vidWk d vidj ij vuifedk di xir dk xiQ [iip vkj mIdh vkl r pky Kkr djA crt,
fd&

o ;k=k d fdl fgll e midh pky Bl viikd jgxi\
o D;k og JiLr e #d\ ;fn gk rk fdru le; d fy,A

4-2-3 vléeu xfr dk xiQ (Graphs for non-uniform motion)

VHh rd geu doy ,d leku xfr;k d ckj e thuk gA vc ge , Ih xfr;k d ckj e thux &k
,d leku ugh gA LV'ku 1 NVrh gb ;k LV*u 1j #drh gb cl vkiu n[k gxhA LV*ku I NVu ij
D;k cl di xfr ,d leku jgrt g\ , It xfr dk fele pky c< joh gk ;k AV joh g viefu
xfr dgr gA

xIQ fp= Geld&7 ¢ xiMh di xfr dk xkQ



1.l @ed&s | cl Wk r; di xb nji

le; ifeuVi | r; di xb njh ifdefr
014 2 km
418 10 km
8 112 888&&8&&8&&
12116 88&8&&8&&&&
1612 88&&&8&&8&&
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fo= @ekd&7 e fn, x, xkQ dk n[kdj Aij nh xb Bkj.k Hj vkj bu i uk d mlkj nA
o vc crk, fd D;kcl u leku le; e leku nfj;k r; di\

o xkQ dk dku Bk Hkx cl dh cnyrh xfr dk rik xkQ dk dku Bk Hkx cl dh ,d leku xfr
dk crirk g\ fdl [kM e cl #dh gb FKA

xkQ d ,d letu xfr o cnyr xfr d [kMk dk é;ku 1 n[kA bue vkidk D;k dkb fo*k'k vrj
fn[krk g\

xfr d xkQ dk o@ gkuk ;g fn[krk g fd ml [iM e xfr yxkrkj cny joh gA xkQ d AB
[IM dk é;ku I nffk,A bl [iM e cl d LV*%u I NVu d ckn mBdh pky c< jgh gA

u

il
1 pky ,0 0x e vrj fy[kA

2- fdl fLFkfr e fd It oLr d vklr pky o ox dk ifjek.k cjkcj gkxk\
3

,d leku xfr d fy, ox le; xkQ [kpA

4-2-4 Roj.k (Acceleration) THASIH
vkl jEIx dkj vkj IMd i pyu okyh dkj e Bkell;rt D;k vrj n[k ikr g\
,de[; vrj ;g g fd jtIx dkj dh pky cgr T;knk gkrh gA
nljke[; vrj ;g g fd jtlx dkj dk fid&vi T;knk gkrk gA fid&vi ;g crirk g fd dij
dh pky fdruh reh I c< jgh gA bld fy, ,d rduhdh *iCn “Roj.k* dk 1;kx fd;k thrk gA
1(j.lh Pekd&l dhenn I cl Ao Bd ox dh x.kuk dj o ni xb Bkj.k @ekd&6 dk 1.k

djA
W1 Dekd&l e mi xb njh ok eiVj rik Te; dk 1d.M e cnydj ox dh x.kuk djt
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1.l Pekd&s icl A o B dk ox ifjdyu

le;: | cl A ok ox levj@ld.M: | cl B dk ox levj@ld. M

9.00 | e | e
20-10)x1000 10x1000 18-10)x1000

9.15 ( ) = SERER I )x1000 _ 8000 _ o
(15)x60 900 15x60 900
N =1111 | e
045 | e =1111 | e
1000 | e =1111 | e
(52-40)x1000 12000

1015 | e - ~13.33
0.15 15x60 900

k).l Dekd&6 e ge ikr g fd cl A di xfr d nkjku ox e ifjoru "W; rFk leku
le;&vrjky e ox fu;r gA 1jr cl B dh xfr d nkjku foflu le; e ox e ifjoru gk jgk gA
vrivc ge cl d ox e ifjoru dk 0;0r dju d fy, ,d ub jk*k d ckj e tkuuk gkxkA cl d
ox e 1ifjoru dh nj Roj.k dgykrh gA

_ox e ifjoru
le; vriky
;in,dolruox I py jogh g vk € le; e midk ox v gk thrk g rkRoj.k

Roj .k

Roj.k dk Bdr a I n*lkr gA bldk Sl ek=d elVj@ IdM? (m/s?) gkrk gA tc le; d Bk oLr
dk ox c<rk g rk mle mRilu Roj.k dk éukRed Roj.k vkj tc le; d DkFk oLr dk ox AVrkg rkmid
Roj.k dk _ .KRed Roj.k dgr gA _ .kRed Roj.k elnu dgykrk g] bl & I inf'kr djr gA

tc le; d IFk ox e ifjoru Beku gkrk g rk m0 ,dleku Rofjr xfr dgr g rFik bidk
Roj.k fu;r jork gA
f@;kdyki &2

,doLr Hjk2 IdM d le; vrjky e r; di xb njh fuEukulkj gA mldk ox o Roj.k dh
X.kuk dj o Bkj.k Dekd&7 dh ifr djA


mailto:ehVj@lsd.M

xfr

Bj.lh Dekd&7 ¢ olr dk ox o Roj.k

le; njh 0X ROj .k
(dM et | letVj et |  detvj@ i dM LelVj@ I d M
0 0 | |
1-0_1 15-05 1
——==—=05 c s
2 1 > 02 T, =505
4-1 3
——=—=15
4 4 5 \
6 T (U e —
8 (TR [ EUU | —
10 /ST NN [ —
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Bkj.kh Qekd&7 e vki 1kr g fd 1R;d le; 1j Roj.k Detu g ivRkr Reku Be; vrjky e
ox e ifjoru leku gtA vri oLr dh xfr ,d leku Rofjr xfr gkxhA

bl rifydk dk 1.k dj ,d leku Rofjr xfr dh njh&le;] ox &le;] o Roj.k&lle; d cip
XkQ [KpA

,d leku Rofjr xfr e Roj.k He; d M fu;r jogrk g vri Roj.k&le; xkQ] le; vik d
lekukry 1jy j[k gkrt gA ifp=&8:

Roj.k&le; xkQ dk 4&8 sd le;krjky d
fy, Be; vik 1j fAjk {=Qy

Y vk; r ABML dk {k=Qy

Y AL x LM

= 4m/s® x (8-4)s

= 4m/s? x 45

= 16 m/s

XkQ fp= Qekd&8 !
,d leku Rofjr xfr dk Roj.k Ne; xkQ
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bl rjg Roj.k&le; xkQ dk Ne; vik ij] &) {=Qy 1 ge ox Kkr dj Idr gA

vib,] ,d lelu Rofjr xfr e ox&le;
xkQ dk n[kA

XkQ 1] t=2se u=0.5m/s
t,=6se v=1.5m/s

R0j.k = vV—u :1'5_0'5:320.25m/sz
: t,—t, 6-2 4

foLFikiu
le;
leku ox 1 py joh obr d ox ,0 le; d
X.kuQy 1 folFkiu iklr fd;k €k Idrk gA fp=
Pekd&9 e xkQ e n'k, x, {k= ABCDE dk
{=Qy fn, x, Be;krjky e foLFkiu (s) dk n"ik, XA
VFkr s ABCDE dk {k=Qy
= vk;r ABCD dk {i=Qy +
f=tkt ADE dk {i=Qy

ge thur g fd ox= VFkr ,d

= (ABxBC)+ % x (ADxDE))
1
s = (0.5x4)+ > x (4x1)

= 2+1><4
2

= 242

= 4m

XkQ fp= Qekd&9 4 ,d leku Rofjr xfr

dk ox&le; xkQ

ox&le; xQ dk le; v 1 fjk {=Qy folFkiu d ifjekk dk crirk gA

4-3  xfr d ledj.k (Equation of motion)

tc dkb oLr ,d lelu Rofyr xfr I xfr djri g rk ,d fuf"pr le; vrjky (t)e oLlr d
0X (v)] Roj.k (a) rfk r; dh xb njh (s) e Bcék LRkfir djuk IHo gA bl xfr d leldj.k d uke

I thuk thrk gA
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v=u+at....... (1)
s:ut+%at2 .......... (2)
v:=U%+2as.......... (3)

,d leku Rofjr xfr e ox le; NIck

fp=&9 e geu leku Rofjr xfr dk ox&le;
xXkQ n[kA , Ik gh ,d vij xkQ fp= Dekd&10 e
fn[k;k x;k gA

xkQ e ;g irk py jok g fd oLr dk
ikjfkd ox ug tkt le; e c<dj v gk x;k gA
fcUn A 1j oLr dk ikjftkd ox ug vkj fcln B ij
oLr dk vire ox v g ixkQ fp= Jekd&10 I%A

BC=v-u ... 0]
. BC BC
ge thur g fd Roj .k a= AC_ oD
gz you XkQ fp= @Dekd&10
Tt
at=v-u (i)
v=u+at ;g xfr dk 1fke lendj.k gA

,d letu Rofjr xfr e fLFfr le; Ncek

@@ ,d leku Rofjr xfr e ox Be; xkQ dk He; v{k I fjk {=Qy fudkyr g tk fd folFikiu
d ifjek.k] s d cjkcj gkrk gA

xkQ 1] s

vidfr oABD dk {i=Qy

s = viir 0ACD dk {i=Qy + f=Ht ABC dk {i=Qy
= (OAxOD) + %(AC x BC)
= ut+ 5 (ODxBC) let () 0 fp= Peidgd0 I

= ut+ ot
= u > (Vv-u)
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1
ut + > (v—u)t

i+ > att leid k(i |

s = ut+zat 5gxir di i leidjk gh
ge ,d vk rjhd I's Kkr dj Idr gA

(b) %-OABD,d leytc prit gA: vri

S = leyc prit OABD dk {=Qy
S = % x 4 prikt dh Bekukrj Hethvk dk ;kxQyh x Aplb
s = 2 (OA+BD)xOD fp= Geidall |
S = % fu+ v x t Bendj.k (i) 1t dk eku j[ku ij
a 1 1 vV—-u
S = 5 v + Ul x :
vi—u®
> - 2a
V-2 o= 2as ;0 xfr dk rrh; Behdj.k gA
bl 1dkj xfr d riuk Behdj.k futufyf[kr g&
v = u+at
— t+ E t2
S = u 5 d
vi—u? = 2as

mnkgj.k&4 b ,d fiM 4 elVj@ldM d ox I xfriky gA ;fn mBdk Roj.k 2 m/s? gk rk 5s 1*pkr
midk ox rfk mid Hjk r; dh xb njh Kkr djA

gy t fnjkg &
fiM dk ox u=4m/s
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Roj .k a=2m/s?
vire ox v=? rfkr; dhi xb njhs=2
le; t =55

u+at
= 4 + 2x5
= 4+10
= 14mls

xfr d igy lendj.k 1] v

S = u 28.

— 4><5+%><2><(5)2

20+%><2><25

= 20+25
= 45m
vriss le; 1"pkr mBdk ox 14 m/s rHk r; di njh 45 m gkxhA

mnkgj.k&5 & ,d dkj 4 m/szdh ,d Beku Roj.k I Xxfreku g] rk xfr ikjH dju d 10 s ckn og
fdruh njh r; djxi

gy it Roj.k a=4m/s?
ikjfkd ox u=0
le; t=10s
njph - s=2?
ge thur g fd s =ut+1/2 at?

s = (0%5) + 5 x(4) x (10)

1
S O+E><4><100

S 200m
vrt dij Hjk r; di xb njh 200 m gxtA
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mnkgj.k&6 4 ,d xkMh 36 km/h dh ,d Beku pky I py jgh gA tc mle cd yxk;k thrk g rk
394 0.5m/s? dk enu mRilu gk thrk gA xkMh u #du d igy fdruh njh r; dh gixi\
gy ¢ fnskg]

xkMh dk 1kjfkd ox u=36km/h

36x1000

U = Teoxeo M

u = 10m/s
enu a = -05m/s? Y;gk _ .WRed fplg enu dk n*krk gAk
vire ox v =0
pyt xb njh s = 2

V2 = U?+2as

(02 = (10)2+2x (-0.5) x 5

0 = 100-1s

1s = 100

S = 100m

bl rjg xkMh Hjk r; dh xb njh =100 m gkxhA
mnkgj.k&7 § fdIh fuf*pr fn'k e py jg d.k dh pky&le; xkQ uhp fp= e infikr g&

XkQ fp= Qekd&ll | pky&le; xkQ
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01 10se pyh xb njh rFk d.k di vkl r pky Kkr djA
gy ' (@) S 0 1 10s e pyh xb njh
Y% pry&le; xQ e pky&le; vik 1 fAjk {k=Qy
= AOAB dk {i=Qy

= 2 vidij x Apib = > 0B x AL

2
- 1 x 10 %12
= 5 X
= 60m
) r; di xb njh
@ 0l 10s e d.kdivklr pky = dy Te;
-
@09 10 °™
1'u
1 ,d leku enu e ox le; xkQ [khpA
2- dko dkj ,d Beku =i B Rofjr gkdj 18km/h I viuk ox 36 km/h,5se dj yrh g rk mldk

Roj.k rRk mid Wjk r; di xb njh Kkr djA

4-4  o¥i; xfr (Circular motion)

ge tiur g fd tc fdlh oLr dh xfr Rofjr gkrh g rk mld ox e ifjoru
gkrk gA ;g ox e ifjoru fdl&fdl rjg 1 gk Bdrk g\ ox ifjoru dh riu ',_"*--I?_-..-
fLFkfr;k THo g& Chh

4 ox d ifjek.k e ifjoru gk ij xfr di fn'lk fu;r g THONS.J

12h - ox dk 1fjek.k fu;r fdr fn'k e ifjoru grA

13 ox d ifjek.k vij oLr d xfr di fn"k] nkuk e ifjoru gkA

ve Dzk ki ,d , Iholkh; xfr dk mnkgj.k Bkp 1dr g ftle ,d leku xfr e oLr d ox
dk tfjek.k fu;r gk ijr mbdh xfr dh fn"kk e fujrj ifjoru gk jok gk\

unp dN mnkgj.k fn, x, gA crk,] ox dh fn"lk vkj ifjek.k e D;k ifjoru gk jgk g\

(i) ekod dk olkh; ekx ij nkMuk (i) 1 [k dk Keuk (iii) %Mh dh Bb;k dk %euk

olkh; xfr d vutko] vki ofih; >y] gokb >y e Hi djr gA oVla; xfr d , 1 vU; mnigj.k
nfud thou e <<A
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—T

geu Ik
xfr le; d I oLr dh fLFkfr e ifjoru gA bldh 0;k[;k r; dh xb njh ;k folFkiu d
-1 e dh thrh gA
oLr Hjk r; fd, x, ekx dh yckb njh dgykrt gA ;g ,d vin'k jki*k gA S 1)fr e bldk
ek=d efVj (m) gA
oLr dh fdugh nk fLRfr;k dk vrj midk foLFkiu dgykrk gA ;9 ,d Bfn"k jkf*k gA SI
1fr e bldk ekl=d eV (m) gA
foLFkiu r; fd, x, ekx 1 futkj ugh g tefd njh r; fd, x, ekx 1j fulkj gA
ifr bdko le; e r; dh xb njh pky dgykri gA bldk SI ek=d etVj@ I dM (m/s)gA

foLFkiu d 1fjoru di nj ox dgykrh gA bl bdkb le; e oLr Hjk ,d fuf*pr fn'kk e r;
dh xb njh d uke I tkuk thrk gA bldk ek=d elVj@1dM (m/s) gA

tc dkb oLr lefu Ne; e Meku njh r; djrh g rk mbdh xfr ,d leku xfr dgykr gA
,d letu xfr e ox le; xkQ le; v{k d lekukrj 1jy j[ik gkrh gA

fdlh oLr d ox ifjoru dh nj Roj.k dgykrh gA ;g ,d Ifn"k jki*k gA bldk S1i)fr e
ek=d efVj@ 1 dM? (m/s?) gkrk gA

,d lefu Rofjr xfr e Roj.k&le; xkQ le; v{k d Nellkrj 1jy j[k gkrh gA
,d leku Rofjr xfr e ox&le; xkQ dk le; v{k I >dko Roj.k dgykrk gA

tc dib oLr o¥kh; iFk ij ,d Neku pky I pyrh g rk mbdh xfr ,d leku ofki; xfr
dgyfkr gA

"[in (Keywords)

njh (distance), foLFkkiu (displacement), pky (speed), 0X (velocity), Roj.k (acceleration) enu

(retardation or deaccelearation), ,d Beku olki; Xfr (uniform circular motion)

vH:kl

s

. THHIS7
® i fdl fiM g pyt xb nji s=at+Zbe g ri fiiM ol foj. &

Igh fodYl pudj fy[k &

ivh a ich b it 2b ink a+b
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@) ox le; xkQ dk He; vi{k I fjk {i=Qy ftl Hkfrd jki*k dk 0;Dr djrk g] midk
ei=d g &
vk m ich mis i m/s? ink bue 1 dkb ugh

i) ubp oLr Ao B dk fLRfr le; xkQ fn;k gA cr¥, |
fdl oLr dk ox vféd g\

vk A ich B I | /

W14 AVKj B it bue 1 dib ugh

vy crk, fd fueu 1 1 dku Bk mnkgj.k ,d Deku ofkh; xfr dk g&
ivh 1Foh di I; d pkjk vk xfr
ich flkykuk Vu dh j[k; ekx 1j xfr
e %M d BdM dkv dh xfr
int oYih; ekx 1 jflx dkj dh xfr
fjDr LFku dh ifr dj&

(i) ,d fiM fu;r ox 1 py jgk g mbdk Roj.k -ereee OgkxkA

(i)  oLr d ox dh fn®k —eeeeeeorees I fuelkfjr gkrh gA

@iy  ,d oLr dh pky 72km/h g mEdh pky -eeeeeeeee m/s gkxhA

@v) ,d0;fr 2mf=T;k d oYikdkj ekx dk ,d pDdj 2 IdM e yxkrk g rk 8 1dM ckn
mBdk foLFkiu -eervere ghxKkA

,d letu ofk; xfr fdl dgr g\ bld nk mnkgj.k nA
,dolr I; d pkk vkj fu;r ox 1 py joh gA mldh xfr ,d leku xfr g ;k vIleku\

,d oLr dk foLFkiu& le; xkQ uip fnjkgAmldox d ckje
vki D;k ifj.lke fudkyx\

1
:

v

g —p
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,d oLr dk fLFkfr le; xkQ le; vi{k d Dekukrj Bjy j[k gA mBdh xfr d ckj e wki
D;k dgx\

,d leku xfr rik vleku xfr dk ifjik'kr djr g, iIR;d d nk&nk mnkgj.k nA

xfr d riuk Tehdj.k fy[kdj mle 1;Dr Idrk d vFk crk,A

,d LFkylv ofk; ik feldh f=T;k 7mg dk ,d pDdj 44se yxirk gA 1 feuV d ckn
og fdruh njh r; djxkA (60m)
xkQn; fofek I xfr dk f}rh; lehdj.k s=ut+1/2 at2 0;Rilu djA

ulj & xiMh I Ldy 20 km/h di vk r pry 1 Erk gA mIh jir 1 ykvu d Te; ogk HiM
de giu I mIdh vkIr ply 30 kmvh @A ijh ;k=k d nu uj € o xivh b VREF pry D3k g\

(24km/h)

,d 20m Aph efukj 1 ,d xn dk fxjk;k thrk gA ;fn mldk ox 10m/is2d ,d leku Roj.k
I c<jgkg rkog teh 1j fdl ox 1 Vdjk;xa \ ml tetu 1 Vdjlu efdruk Ie; yxd\

(20 m/s)

,d dkj Ik IMd 1j ,d leku Rofjr xfr I xfr dj joh gA foflu ek ij dkj dk ox
futufyf[kr g rk mldk ox Be; xkQ [kpdj mldk Roj.k 0 30 IdM e pyh njh Kkr djA

tle; s) |0 10 | 20 | 30 | 40 | 50 (375m)

vply (m/s) |5 | 10 | 15 | 20 | 25 | 30

lyiu fp=e fdlh oLr d fofflu De;k ij fLRfr&le; xkQ [kp g, gA oLr dh pky Kkr
djA |
(i) AIB [iiyBIC  (iii)CID



VE;k; &5
cy ,0 xfr d fu;e

(Force and Laws of Motion)

nfud thou e ge viu vklikl dh oLrvk dk n[k rk dN oLr, fLFj voLFik e yxrh g vij
dN xfr’iyA fd Ih fLFkj oLr dk xfr e d 1 ykr g\ Hibfdy pyku d fy, iMy pykuk iMrk g] iMy
pykuk cin dj nu 1j mBdh xfr éheh gk thrh gA Bkofdy dk xfr e j[ku d fy, vkidk fQj 1 iMy
pykuk iMrk gA bt idkj xn dk xfr nu d fy, ge ml édy Idr gA xn dk &dyu ij D;k ok
ge’k d fy, xfriy gk tkrh g ;k FkMh nj e #d tkrh g\ xn d #du dk D;k dkj.k g\

xn dk xfr nu d fy, ge ml edyuk IMrk g vkj fQj og éhj&ekj #d thrh gA xfr’iy
xn dl -drh g\ D;k og viu&vki gh -d tkrh g vFok dkb dkjd g tk ml jkd jok g\ 10 e
geu i<k fd fdlh oLr dh fLFj voLFk vFok xfr volLFk e ifjoru yku d fy, cka dijd dh
viko”;drk gkri g fEl ge cy dgr gA
f@;kdyki&l

bl f@;kdyki e ge fpduh ydMh dk ,d xkykdkj xVdk 4;k ckyt] ydMh d nk 1VV i1 el
vkj 30 Beh yEckby] IykfLvd V] jr] ry dh €Zjr gA
o NV ydMi d 1VV dk 45° dik.k ij >dk dj ,d urlery cuk, Ifp=&1%A
J yc iW dkurlery d fupy Hix 1 1Vk dj

J[KA
J xvd dk urlery d Aijh Hkx ij j[kdj
1jdk,A
o xVd Hjk yc 1V 1j r; di xb njh ekiA Ifp=&1%

0 vc yc 1V dk gvkdj mid LRku 1j jr 1 Hjh V J[HA

J iut xvd dk urlery d Aijifikx 1 Bjdk, vij jr 1 Hjh v ij xvd Hjk r; dh xb njp
ekiA

o mDr f@;k dk ,d fpdun IykiLlvd dh V vkj fQj fdIh , Ih Frg €k ry yxiu T vkj T;knk

fpduh gk &, 1j djA

iIR;d @k e xvd Hjk bu Teryk 1j r; dh xb njh ekiA
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bl f@;kdyki d viékj i fubu iuk d mlkj nu dk i3k dj&
1 D;k xvd u EHh Brgk ij Beku njh r; di\
2- xVd Hjk r; dh xb nfj;k dk fllu&fiu Brgk d vullkj @e e tek,A
3 fdl fLFkfr e xvd u Icl T;knk njh r; dh vkj D;K\

10 d{kkvk e ge "X'k.k* cy d ckj e 1< pd g tk oLr dh xfr dk jkdrk gA %'%.k cy dk
eku Brgk di idfr d vullkj cnyrk jgrk gA feu Brgk 1j X%k cy de gkrk g mu ij oLr vfed
njh r; djrh gA

bld vigkkj 1j crk, fd mDr f@;kdyki e fdl Irg 1j %X'k.k cy dk eku Icl de Fi\

thkfd geu n[k feu Brgk i X%k cy dk eku Icl de gkrk g] mI 1j oLr vitd le;
rd xfr dh volLFik e jgrh gA

L] ;fn Brg ij A%k cy dk eku "K; gk rk D;k oLr difd - dxi\

xytfy ;k dk dguk Fik fd fd It cka vojkekd cy dh vuiflRfr e {ifrt ry ij xfr djrh gb oLr
fu;r ox 1 yxkrkj xfr djrh jgxh vkj blh rjg ;fn dkb oLr fojke e g rk £tc rd ml 1j dkb
cka cy dk; ugh djxk rc rd og mlh volLFik e jgxnA vri ge dgr g fd oLr viuh fLRfr ixfr
;k fojket e rc rd cuh jgrh g tc rd fd dkb cka cy midh fLRfr e ifjoru mRilu u djA bl
tMRo dgr gA tMRo d db mnkgj.k ge viu nfud thou e n[k Idr g] €l pyr okgu e ,dk,d
cd yxku 1j ml e cBk 0;Dr vix dh vkj >d tkrk g vkj okgu e IMi oLr, vikx fd vkj Bjdrh
gA vkiu Hh , Bk egh I fd;k ghxkA , B ifjfLRdr;k d dN vkj mnkgj.k nA D;k vki crk Idr g fd
Dk Dk gkrk g\ vkill e ppk djA

pyr okgu e cBk 0;fDr okgu d BkFk xfr’khy volFik e gkrk gA okgu d -du 1j mid “kjhj
dk fupyk Hkx t ItV d Bk g] £Ynh fLAG voLFk e vk thrk g ijr €MRo d dkj.k Aij dk Hikx
xfrr’iy gh cuk jogrk gA vrt okgu e cBk 0;Dr vix dh vkj >d tkrk gA vki ;g Hh crk Idr g
olgu d ,dk,d pyu ij "kjtj iN di vkj D;k >d thrk g\ vkil e ppk djd mlkj dkih e fy[iA

5-1 tMRo rFk n0;eku (Inertia and mass)

4 VHh rd fn, x, BHh mnkgj.kk 1 Kkr gkrk g fd iR;d oLr viuh volFi e

== | ifjoru dk fojkék djrh g pkg og fojkekoLFik e gk ;k xfr’kyA og bl fLFkfr dk ugh
cnyuk pkgrh vkj viuh ey volFkk cuk, j[kuk pkgrh gA oLrvk dn ;g 1dfr g
*[€MRo gA b1l db vkj Toky mHijr gA €1 ;g Bkpk €k Bdrk g fd D;k BHh oLirvk
e tMRo gkrk g\ ;fn gk rk bl dk eku fd 1 1j fulkj g vkj ;g Ho fd D;k BHO oLirvk
dk €tMRo Beku gkrk g\ wvib,] bl tuu d fy, ,d f@;kdyki djr gA
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f@;kdyki &2
. IvkfLVd dh nk ckry "d* vkj "[¥* yA
° ckry "[ e ikuh HjA
. nkuk ckry dk gkfk I ekj dj fxjk,A
° fdl ckry dk fxjkuk T;knk vkBku Fi\
vki ik, x fd [kyh ckry dk Kjh ckry d vi{lk gk 1 ekjdj fxjkuk vilku gA
blh rjg iLrdk I Hj ckDI dk &Ddk nu dh vifkk [kyh ckDI dk &Ddk nuk vkBku gkrk gA

.1 db vij mnigj.k ge Tkp Idr g €1 Libidy ij vdyt 0;0r gk rk Libfdy dk cd
yxidj "ok 1 jidk € Idrk gh ijr tc viid D viidk fe= # Tkofdy ij cBk gkrk g rk
libidy dk cd yxidj jiduk difBu gk Ehrk gA

D:k vki budk dij.k Te>k Idr g\ kil e ppk djA

Hkjh gb ckry dh volFk cnyu d fy, [kyh ckry dh vi{k T;knk cy dh vko” ; drk gkrh gA
blh idkj tc ,d 0;r lbfdy pykrk g rk pyrt bbfdy dk jkdu e de cy yxrk g] tcfd nk
0;fDr;k d cB gku 1j cd yxku e T;knk cy yxrk gA bldk vFk g Hkjh oLirvk e T;knk €MRo gkrk
gA t™Ro og 1dfr g ftld dkj.k oLr yxkrkj viuh fojke ;k xfr dh voLFk e cu jgu dk 1;kl
djri gA n0;eku oLr d voLFi ifjoru e fojkék dk ekid g vFikr n0;eku oLr d €MRoh; ioflk dk
eki gA n0;eku feEruk vigkd gkxk oLr dk €MRo Hh mruk gh vigkd gkxkA SI 1)fr e nl;eku dk ek=d
fdykxke (kg) gkrk gA :

5-2  Irfyr vij vlrfyr cy (Balanced and unbalanced force)| fks

- oy

0 kdyki&s3 Clieey

,d ydMn dk xvVdk yA bl xvVd d nk foijhr Qydk 1 gd ;k dhy yxk,A nkuk gdk e lefu
yEckb d ekx A vkj B yxk,] €k fp=8&2 e fn[k;k x;k gA vc bl xvVd dk et ij j[(A vc ;fn
doy ékx A dk P cy B4 [kp rk xVdk nkigun vkj flkBdrk g vkj
doy ékx B dk iQ cy I [kp rk xVdk ck;h vij flkBdrk gA ;fn
tix A 0 B 1j leku cy yxkdj [Kp rk xvdk viu LFku T ugh
flkidrk gA ;g Beku cy vkil e ,d nlj dk Irfyr dj yr g
fel 1 oLr dh fLFfr e cnyko ugh yk 1kr gA bl mnkgj.k e fn,
Irfyr cy dk fp=&3 Hjk n’k;k € Idrk g ltgk P=Q grA

;fn nkuk cy cjkcj ugh rk xvd ij yxk gvk uvV cy gkxk

=P-Q tgk P>Q

Ifp=&2%
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uV cy fdlhoLr 1j yx jg IHb cyk dk ifj.keh cy gA
uv cy dk le>u d fy, ge Icl igy oLr ij yx jg IHh cyk
,0 mudh fn’lkvk dk Bhuuk ghxkA uV cy ikir dju d fy, mu fp=&3
cyk dk tkMk tkrk g tk ,d fn’kk e g vkj mu cyk dk %Vk;k thrk g & foijhr fn’kk e gA xvd
1J yxk gvk uVv cy| P vkj Q dk Ifn’k ;kx gA blfy,] Irfyr cy dh volFk e xvd 1j yxk gvk
uvcy =P-Q

;fn - (-P=Q)

vri uVcy =0

;findkx A ij de o ékx B ij T;knk cy yxkdj [ipk €k, rk xVdk ck;h vij flkBd thrk
gA nkuk cy Brfyr ugh g vFkr yxu okyk cy virfyr cy gA vriolr dh xfr viid ifjek.k oky
cy di i’k vRkr B di vkj g ifp= Qeld&3 B%A ey

oLr 1j dk; dju okyk cy % P-Q

5-3  xfr dk i1Fke fu;e (First law of motion)

TZTFOP
U;Vuucy o xfrd Ick dk le> dj xfr d fu;e iLrr fd,A U;Vu d vulkj ™iR;d oLr
viuh fLRkj volFk ;k Beku xfr dh volFk e rc rd cuh jgrh g tc rd fd ml 1j dib cka

virfyr cy dk;jr u gid* bl xfr dk i1Fke fu;e dgr gA

tlk fd geu i<k g) tMRo oLr dh og ioflk g ftld dkj.k oLr mhdh fLRfr e gku oky
ifjoru dk fojkek djrh gA vrt xfr d iFke fu;e dk tMRo dk fu;e Hh dgr gA

D;k vki xfr d 1Fke fu;e d vulkj futu mnkgj.k dk Be>k Idr g\
. dcy dk NMh I 10Vu 1j ¢y d d.k >M thr gA
o iM dk fgyku 1) mle yx Qy uhp fxjr gA
viil e ppk djd bldk dkj.k Be>k,A D;k vki ,1 dN vkj mnkgj.k Tkp Idr gA

tc ge pyrhgb jyxiMh e ,d gh LRku 1j [M gkdj mNyr g rc mlh €xg i nkckjk vk tkr
g] , Bk Dk gkrk g\

5-4  jf[kd lox (Linear momentum)

xfr dk iFke fu;e ge ;g crirk g fd tc dkb virfyr cka cy fdlh olr 1j dk; djrk
g rkml oLr d ox e ifjoru gkrk gA ;g ox e ifjoru oLr ij yxk, X, cy 1j fubkj gkrk g 1j
ox d ifjoru dk ge dI irk dj] ge vix bl 1j ppk djxA

;in,d rt xfr 1 Qdh Vey Viul dh xn vikj ,d f@dV dh xn vki 1 vkdj Vdjk, rk
vkidk fdldh pkv vigkd yxxi\ ,d Beku ox I xfr’iy Bkbfdy ;k Vd niokj I vdjk, rkvd d
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Vdjku I nhokj dk vitkd gkfu gkxtA , I AN vkj mnkgj.k Bkp o mu ij ppk djA bl 1j vij fopkj
dju d fy, f@;kdyki&s djA
f@;kdyki&4
o ,d cMh lyV yA
o ml xhyh feVWh ;k jr 1 Hj nA
o f@dV dh xn vij IykLvd dh xn dk ,d Teku Apkb 1 IyV ij fxjk,A D;k gkrk g\ D3k nkuk
xnk dk 1tkko jr 1j eku gkrk g\
o ;fn f@dV di xn dk Hu&lu Apkbsk 1 IyV ij fxjksk €, rk Dk itko gixi\ dc xn
vigkd &l rh g\
bl f@;kdyki 1 irk pyrk g fd olr d }Hjk mRilu iHko oLr d ni;eku ij fulkj gA vfékd
n0;eku okyh f@dV di xn dk ko vikd gA nljh vij I ge n[kr g fd vikd Apkb 1 Qdh xb
xn vigd ox 1 jr 1j fxjxi o jr vigkd eklIxiA e[ ;r! ;g itko oLr d ox o nl;eku 1j futj gA
ble I dib Hh jk'k Beku ifjflFkfr e c<kb &k, rk itko T;knk ghxkA
fdlh oLr d nl;eku o ox dk x.kuQy Box dgykrk gA fdlh oLr dk Tox p mld n(;efu
m Vkj ox v d x.kuQy 1 ifjHkfkr gkrk g vFkr p=mv

fox ,d Iin’k jki’k g fEbdh ifjek.k o fn’k nkuk gkrh gA Box dh fn’k ogh gkxh & ox
dh fn’k gkrh gA bldk SI ek=d fdxk eh@1d.M (kg.m/s) gA

lox e ifjoru o cy (Force and the change in momentum)

,d I fLRfr d ckj e Hip fED T [Kjkc cVjh okyh dkj dk Ben IMd 1j xfr dju d fy,
ekDdk fn;k tkrk gA *k-wvkr e dkj pky ugh gkrh g yfdu dN Be; rd yxkrkj &Ddk nu 1 dkj
dh xfr c<rh thrh g vkj xfr rt gku d ckn gh dij dk pky dju dk i;kI djr gA ge dg Idr
g fd yxkrkj cy yxku I dkj dk Tox Hb &hj&ehj c<rk tkrk gA b1l Li'V g fd dkj d Box e
ifjoru doy cy d ifjek.k I ugh gkrk g cfyd ml le; 1j Ha futky djrk g feru le; rd ml
1j cy yxrk gA oLr d Box e ifjoru yku e cy dk eku vkj cy d dk; dju dk Be; egroi.k gA
5-5 xfr dk f}rh; fu;e (Second law of motion)

xfr d f}rh; fu;e d vulky "fd It oLr d Box ifjoru dh nj yxk, X,
virfyr cy d lekuikr gkri gA*

;in FuV virfyr cy gl tkolr 1j yx jok gl p Box gk r] xfr d f}r;
fu;e d vullj&

Fo P,-P,
tz'tl
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tok t, Be; 1j olr dk ikjfkd Box p, g rFik
t, Ie; 1j oLr dk ox p,gA

Ap .
FocA—t tok Ap=p,—p, ilox e ifjorut

At=t-t ile; e ifjorul
;ok letuikr fpa dk gvku d fy, K, ,d Retuikfrd fLAjkd] yxk;k thrk gA

F:KA_p
At

. A
K=1yu ij F=A—It)

[p=mv]

At
F=ma
;o0 xfr d f}rh; fu;e dk xf.krh; -1 gA
;fn m=1 fdykxke (1kg)
a=1eNVj@ld.M (1m/s?)
rf  F=1fdxk x 1efiVj@ I (kg.m/s?)
F=110;Vu (N)
1U;Vucy ogcy g ftl 1 fdxk dholr ij yxku ij og 1 efiVj@id.M d Roj.k 1 xfr
djrk gA U;Vu] cy dk SI el=d gA bl N 1 n’lr gA
mnkgj.k&1 3 fdykxke nl;eku okyh oLr 1j f@;k’ky fu;r cy 25 1d.M e mld ox dk 2
eVj@ld.M I c<kdj 35 efivj@ld.M dj nrk g rk yxk;k x;k cy dk ifjek.k Kkr djA

gy © oLr dk n0;eku m = 3kg
oLr dk ikjfkd ox u = 2ms?
oLr dk vfre ox v = 3.5ms?

cy yxu dk le; t = 255
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Kkr djuk g F = ?
- mv—m
ge tur g fd F = pztpl = Vt .
m —
E _ (v-u)
t
_ 3(35-2)
F B 25
E : 3x1.5 B 3x15 B 45
© 25 250 250
F = 0.18N

yxk, x, cy dk ifjek.k 0-18 U;Vu gkxkA

mnkgj.k&2 § 5 fdykxke dh ,d Vkyh 1j cy yxku I mle 10 ms? dk Roj.k mRilu gkrk gA wvkjkfir
cy dn x.kuk djA

gy & Vikyh dk nl;eku m = 5kg
Vkyh e mRilu Roj.k a = 10ms?
Vkyh 1j yxk cy F =72
F = ma
F = 5x10
F = 50N

Vkyh 1j yxk cy 50 U;Vu gA
mnkgj.k&3 t ,d ych et 1j Il j[k e tk joh 30 xke nl;eku dh xn d ox dk le; d Dk xkQ
fn;k x;k gA xn dk fojkekoLFik e yku d fy, fdruk A'k.k cy yxkuk gkxkA

gy © xndkikfkd ox  u = 15cm/s = 0.15ms?
xn dk vire ox v = 0 N T
le; t = 55 u=15cm/s
xn dk n0;eku m = 30gm = 0.03kg
xn ij yxk Akkecy F = 2
e_m(v-u) _0.03(0-0.15)
t 5 >
t=5s wH»
. 0.03(-0.15)
F====—"=-00009N ip=ad
F=-9x10*N

;ok _ MRed fplg ;g crirk g fd xn dh 1kjfetkd xfr d foijhr fn’lk e %'%.k cy yx jok gA
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mnkgj.k&4 & 5 fdxk dh ,d oLr 1j 10 U;Vu dk cy 5 sec rd yxk;k tkrk g] bl cy 1 fdruk
Roj.k mRilu gkxkA oLr d ox e ifjoru dh Hh x.kuk djA

gy ' ge Kkr g fd oLr dk n0;eku m = 5Kkg
oLr 1j yxk cy F = 10N
le; t = 55
ge Kkr djuk g Roj.k a = ?
Vkj ox e ifjoru v-u = ?
pfd F = ma
VFkr 10 = 5xa
a = 2m/¢’
a oo VU
t
5o - YU
5
v—u = 2x5mfs

ox e ifjoru % v-u = 10m/s

ppk dJ
1 fadV flkykMh rth I vkrt xn dk dp djr le; xn idMu d Bk viu giFk 10N Dk y
thrk g\

2- dN Apko I idd Q’k dh vi{k dPp Q’k ij ;kHI d <j ij dnu ij pkv de yxrh g] D;k\
3 ;inuV viirfyr cy "W; gk &, rk D;k Box Hh "IU; gkxk\ Te>k,A

5-6 Xfr dk rri; fu;e (Third law of motion)
xfr dk rri; fu;e le>u d fy, vib, ,d f@;kdyki djA

f@;kdyki&b L

e dflixcyl Ay rfk midk fLFkj -
fljk nhokj 1j dhy 1 yVvdk nA

o fLix d eDr flj dk [kp vkj yxk, x, cy dk eku
ukv dfj,A

e £, O
[ T
U1C?TZ

fp= Gekd&5
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. ,d vij flLix cyl B dk A 1 tMA tlk fd fp=&5 e fn[k;k x;k gA
o vc A vij B dk ,d Ik [lp vkj eku ukv dff,A
o vki n[kr g fd nkuk fLix ryk, ,d gh eku n’krh gA D;k\

mi;Dr mnkgj.k e fLix cyl B fLix cyl Aij cy yxkrk g vij nljk fLix cyl A, fLix
cyl B1j leku cy foijir fn"f e yxkrk gA nkuk Teku cy nk vyx&vyx oLrvk 1j dk; djr gA
tc ,dolr nhjhoLr ij cy yxkri g rknljhoLr Hh igyh oLr ij foijir fin’kk e leku cy yxkrt
gA oLrvk 1j yx jg bu cyk d tkMk dk f@;k&ifrf@d;k dgk thrk gA

Xfr d rillj fu;e d vullij "R;d f@;k dh Ino cjkcj ,o foijhr i’k e 1frfd;k gkrh gA®
f@;k vy 1frid;k cy Ino nk vyx&vyx oLrvk 1j dk; djr gA blify, cy Ino leku vij foijir
fn’k e gku 1j Hh uv cy "K; ugh gkrkA

tc vk pyr g rk D;k gkrk g\ pyuk k= dju d fy, cy dh vko” ;drk gkrh g fER T Roj.k
mRilu gkrk gA Roj.k mRilu dju d fy, fel fn’lk e ge vix c<uk gkrk g mid foijhr fn’k e ge
IMd 1j viu i1jk I cy yxkr gA EMd i gekj 1k 1j mruk gh ifrf@;k cy foijir fn’lk e yxkrt
g ftII ge Vvkx c<r gA

kun fd ;|1 13k vy 1frf@d;k cy eku e ge’lk Beku gkr g fQJ Hd ;g cy ,d lelu

ifjek.k d Roj.k mRilu ugh djr D;kd nkuk oLirvk dk n0;eku ,d Bk ugh gkrkA gekj ékdyu 1 iFoh
IN dh vij pyuk k= ugh djrt fdr ge vikx dh vkj €] Roj.k I xfr fey tkr gA

;fn Aolr Bolr 1j F, cy yxk, vkj B oLr AoLr 1j F, cy yxk, rkxfr d rrh; fuse
d vullj F =-F,

;0 __.MRed fpa ;g n’lkrk g fd cy F, di fn’kk F, d foijir gA

xfr dk 1Fke ,0 f}rh; fu;e ,d gh olr 1j ykx gkrk g tcfd rrh; fu;e nk
ijLij 1@k dj jgn olrvk 1y ykx gkrk gA f@;k 1frf@d;k o cy n’krt g & ,d gh le;
1j nk vyx&vyx oLrvk 1j dk; djri gA

rrh; fu;e d dN vkj mnkgj.k BkpA

5-7  1kx Bj{k.k dk fu;e (The law of conservation of momentum)

eluk fd vkid kI nk xn A vij B g ftudk nl;eku @e’ki m, vkj m, g
;0 ,d gn bjy j[k e @e’fi u, vkj u, ox 1 xfr dj joh g rAk mu ij dib
virfyr cy ugh yx jok gAt Re; 1’pkr nkuk xn vkil e Vdjkrh g tgk A, B
Xnij F,,cy rik B, Axn ij F,, cy yxiri gA bl A vij B d ox @e’ki v,
VK V, ok thr gA

ULL3VH
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fn— AAlAOR
Xnk gk ijLaj yxk;k x;k cy xfr d rrh'; fu;e d vulkj leku ,o foijhr fn’kk e g vri
I:AB:_FBA
bu cyk d dkj.k xn d ox e ifjoru gkrk g fERN xn dk Box ifjofrr gk tkrk gA
vri xfr d f}rh; fu;e d vulij b

cy % lox e ifjoru dh nj

— mB(VB _UB)

F = mA(VA — UA)
BA ™ t

Xfr d rrh; fuze 1
FAB:_FBA

mB(VB _UB) — _mA(VA _UA)
t t

mg (Vg—Ug)=-m, (v,—u,)

MgVg —MgUy = — mAVA+ m,u,

mAVA + mBVB = mAuA+ mBuB

Vdjku d ckn lox = Vdjku d igy lox

bl leldj.k I geu ik;k fd tc xnk 1j dikb ck& cy ugh yxrk g rk mudk dy Box Vdjku
d ckn Ha Beku jork gA nkuk xnk dk dy Box ugh cnyrk g tcfd xnk dk viuk&viuk Box cny
thrk gA bl gh Box Bj{k.k dk fu;e dgr gA

bl fu;e d vullj "cka virfyr cy di vuiflFifr e nk oLrvk dk dy lox Bjf{kr
Jgrk gA®

vib,] bl gr f@;kdyki n[kA
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f@;kdyki&6
o ,d cM vikdkj dk xCckjk y rFk ble ijh rjg 1 gok tkjdj bld e[k dk ekx T ckék yA
o bl x(ckj dh Brg ij Vi dhenn 1 ,d LVk yxk,A

. LVk d chp I ,d yck o eghu élkxk wkjikj
fudkyA

J ve bl &kx d nkuk Tl jk dk nokj 1j yxk,A ifp=
QDekdé&7h

o ve Xickj d eg e yx ékx dk [kky nA
o Tl g elkxk [Kyr g] x(ckj e Hjh gok ckgj vku
yXxrh gA
o x(ckj o LVk dn xfr dk voykdu dfj,A
vkl Be> x, gix fd ;gk xfr dk rrh; fu;e ykx gk jgk gA 1j D;k vki crk Idr g fd
o oLr, dku I g ftu 1j ;g fu;e ykx gk jgk g\
bl fI)Wr 1j dk; dju oky mnkgj .k dk <f<,A

mnkgj.k&5 ¥ 40 fdxk vkj 20 fdxk n0;eku dh nk xkykdkj oLr, 10 m/s rFk 50 m/s d ox I py
Joh gA budh fn’k ,d nlj dh vkj gA dN lBe; Ipkr o Vdjkdj vkill e fpid thrh gA bl €M
gb oLr dk ox fdruk gkxk\

gy & fn;k x;k g fd
1gy Xkykdkj oLr dk nl;eku  m = 40kg
nlj xkykdkj oLr dk nl;eku  m, = 20kg
1gy Xkykdkj oLr dk ox u = 10m/s
nlj xkykdkj oLr dk ox u = 50m/s
Vdjku d ckn fpid €M dkox v = ?
Tox Bjfk.k fuselullj (m +m)v = mu+myu,

fp= Qekd&7

(40 +20) v = 40 x 10 + 20 x (-50)
60V = 400 - 1000
[--oLr, ,d nlj dh vij xfretu g blfy, u,=-50 m/s]
I
60

\Y -10m/s
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Vdjku d ckn €M gb oLr dk ox 10 ms* gkxk vkj ;g 20 kg. nl;eku okyh oLr dh fn*ik e
Xfrriny  gkxhA

mnkgj.k&6 + 2 fdxk dh ,d cind 1 20 gm dh xkyh 100 ms? d {kfrt ox B NMh tkrh gA cnd
d 1IN gVu dk ox Kkr djA

gy t cnd dk n0;eku m, = 2kg
cnd dk ikjfkd ox u, = 0
xkyh dk n0;eku m, = 20 gm=0.02kg
xkyh dk 1kjftkd ox u, = 0
cnd dk vfre ox v, = ?
xkyh dk vfre ox v, = 100m/s
fox Dj{k.k fuse 1
m\Vv,+my, = mu,+myu,
2 x v, +0.02x 100 = 20x 0+0.020x 0
2v, +2 = 0 k 2v=-2
% = -1mfs

1

vricnd 1m/s ox 1 10N dh vij gVxhA

ppk dj
1 :fn f@:k Ino ifrf@;k d cjicj g rk Li'V dj fd cy xiMh dk dI [ip ikrk g\
2 jkdV dh xfr fd 1 fIkr i viekdir g\

3 ,d vfiu’keu depkjh dk rio xfr I T;knk ek=k e 1kuh Qdu okyh jcj dh ikbi 1 rdyiQ
D;k gkrh g\ L1V djA

1 1kg Vkj 2kg n0;eku dh nk oLr, ,d g j[k d vufn’k ,d gh fn’kk e @e’ki 2 ms™ vij
1 mst dhiox I xfr dj joh gA nkuk oLr, Vdjkrh gA Vdjku d cin iFe oLr dk ox 15 ms? gk
trk g rk nljh oLr dk ox Kkr djA
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—T

geu Bh[k

tky og cka dkjd g tk fd It oLr dh fLFkj voLFk vFkok xfrt voLFk e ifjoru djrk g ;k
ifjoru dju dk 1;kI djrk gA

fr d i1Fke fu;e d vulllj "oLr viuh fLFj voLFk vFok xfrt voLFk e rc rd cuh jgrt
g tc rd fd ml ij dko ck&a virfyr cy dk; u djA#

fdIh oLr di og ioflk fthd dkj.k oLr viuh fLRj voLFk ;k xfr voLFk e ifjoru dk fojkk
djrh g] €tMRo dgykrh gA fdlih obr d €tMRo dh eki mid nl;eku 1j fulkj gA

fdlh oLr d n0;eku vkj ox dk x.kuQYk Box dgykrk gA Box dh fn’kk ogh gkrh g & oLr
d ox dh fn’k gkrh gA Blox dk ek=d kgms* gkrk gA

lox e ifjoru dju e yxk le; ;fn de gk rk cy T;knk gkxkA , I e xfreku oLr dk jkdu
e pkvV yxu dh IHkouk c< tkrh gA

xfr d f}r; fu;e d vulkj fdlholr d Box ifjoru dhnj ml oLr 1j wijifir vIirfyr
cy d letuikrh rFk cy dh fn’kk e gkrh gA

cy dksi ek=d U;Vu ;k kgms? gA

xftr d rrt; fu;e d vulij 1R;d fd;k d foijhr o cjkcj 1frf@;k gkrh gA f@;k vij
1frfd;k nkuk fklu&Hlu oLrvk 1y dk; djrh gA

;in fd It oLr ij ck& cy u yx jgk gk rk obr dk Box Bjffkr jgrk gA

e[; "n (Key Words)

Irfyr

cy (balanced force)] VIrfyr cy (unbalanced force)] €MRo (inertia), Jf[kd Box (linear

momentum), Jfkd Box Bj{k.k d fu;e (laws of conservation of linear momentum)

VvH:kl
]_.

Ioh fodYl pfu,&

(i) fdlh oLr d tMRo dk dkj.k gA
ivi doy ni;eku ich doy ox
WHE n0;eku vk ox nkuk  dnk dkb Hh ughA
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@ ,dyMdk,dVudiMce Icl Aij di IV ij cBkgA tc Vu ,d LV’ku ij #dri
gl mih le; yMdk viu I Bid uhp viu Hkb d [ky giFk if vike fxjkrk gA vie
X jxk&

v Bid mid Hkb d gkFk eA
ick mid Hkb d gk I dN nj Vu pyu fd foijir fn’lk eA
i1k mid Hkb d giFk e dN nj Vu pyu dh in’k eA
ink bue 1 dikb Hh ughA
(i)  jkdV uknu dk fTDr vigkfjr g&
ivi xfr d iFke fu;e ich xfr d f}rh; fuse
e n0zeku Bjfk.k d fu;e 1j ink Tox Bj{k.k d fu;e 1j

(v) ,d xkyk 500 N cy yxku 1j 006 1d.M e #d tkrk gA xky dk Box gkxk&
Ivh 500 N Uch 500 kgm/s 4% 30 kgmis ink 30 N

2 fjdr LFhu db ifr dj&

(i) Tox Dj{k.k dk fu;e dh vuifLFfr e ykx gkrk gA
@) ,d dekuinkj ryk d nkuk fljk dk 20820 fdykxke Hkj d cy 1 [kipk tkrk g rk ryk
dk ikB;kd ghxKkA
@iy  xfr dk iFke fu;e d fu;e I thuk tkrk gA
(v) fdlholLr d n0;eku dk fLFj j[kr g, Roj.k dk nxuk dj n rk cy
ok tk, XKkA
V) cy Jki*k gA

ppk djd fy[k
1 riu Bkl tk et ,yfefu;e] LViy rFk ydMi d cu g ,0 budk vkdkj rFkk vk;ru Beku
gA crivk ble I fdl Bkl dk tMRo T;knk ghxk vkj D;K\

2 dip dcruidd Q% ij fxju I W tkr g ij jr ij fxju I ugit , Ik D3k
3 xir d f}ri; fuse dk xf.krh; 1= fy[idj mle i;Dr Bdrk dk v fyf[k,A
4 cond pyku ij 0;r dk N dh vij #Ddk D3k yxrk g\
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o

10-

cl dh Nr 1j j[k Dkeku dk jLEh 0 D;k chékk thrk g\

f1} dj ;fn nkolLrvk d lox leku g rk g¥dh oLr dk ox Hkjh oLr d ox 1 vitkd gkxkA
xfr d rillj fu;e d vulkj tc ge fd It oLr ij cy yxkr g rk oLr mruk gh cy foijir
fn’k e yxkri gA ;fn og oLr ,d dkj gk €k ,d IMd d fdukj [kMr g] Btkort gekj Fkjk
cy yxku 1j Hb dkj xfrokhy ugh gk ik,xtA ,d fokra bl Igh Bkfer dju d fy, dgrk g
fd nkuk cy foijhr o cjkcj g tk ,d nlj dk fujLr dj nr gA bl rd 1j viu fopkj n vij
crk, fd dkj foijhr fn"kk e xfr’khy D;k ugh gk tkrh\

50 fdxk n0;eku dh ,d oLr dk ox Deku Roj.k I pyr g, 6 IdM e 4 etvj@ldM 1 7
elVj@1dM gk tkrk gA oLr d gy Vkj ckn e Toxk o ml 1j vkjifir cy dh x.kuk djA

,d QVcky vkj Viull cky leku ox 1 xfr’ky gA nkuk ,d nlj I vieu&lkeu Vdjkr g
rik dN le; ckn nkuk #d thr gA vxj Vdjku dk Te; vrjky 1 Id.M g ri&

(i) diu I cky 1j cy dk Icl vitd iHko TMxIA

@iy fdl cky d lox e Icl vied ifjoru ghxiA

i)  fdl cky dk Roj.k Bcl vikd gkxkA

f1) dift, fd nk oLrvk dk dy Box mud ijLij Vdjku I io ,o0 Vdjku d i"pkr leku
jork gA



VE;k; &6 .
thou dh elfyd bdkb @ dif*kdk .. . .

L & = - 5 a1

(Fundamental Unit of Life : Cell)

geu fiNyh d{i e fofflu 1dkj d ,ddkf’kdh; vkj cgdif’kdh; thok e dkf*kdkvk dh vkdfr
0 vikdkj e fofoskrk dk voykdu fd;k gA geu ;g Hb tkuk Fk fd jkcV gd u 1665 e dkd dh iryfh
div dh feu dif*kdkvk dk voykdu fd;k mI "ly* uke fn;kA vib,] ge foflu fd;kdykik d ele;e
I dif*kdkvk dh 0;0LFk o dk;k dk Be>u dk 1;kI djA

6-1 rjo&rjg di dkf*kdkvk dk voykdu

bu f@;kdykik e vkidk tyM] LykoM] doj fLyi] ekfpl di riyt] fj;k o iUk] vibL@he di
ptep] yky L;kgfl K{en’ih dh € jr gkxnA

f@;kdyki&l
eifpl dh riyh dh dkv e dikf*kdkvk dk voykdu

elfpl dh riyh di diV n[ku d fy, ekipl dhi ,d riyh ydj ,d %Vk 1kuh e flkxk dj J[kA
ve (yM I bldh iryh divV ydj ,d LykbM 1j ikuh dh cn e J[K doj fLyi I <d vk I{en’k
d futu vkotku e gh bl dk voykdu djA €tk fn[kb n jgk g mBdk fp= cuk,A

fp= @eld &1 % dkd dh dkv

VIU cuk, X, fp= dk feyku iLrd e fn, x, fp= @ekd&l I djA ;g ogn fp= g ftl jkcV
gd u 1665 e dkd dh iryn dkv dk I{en’kr I n[kdj cuk;k FikA
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f@;kdyki &2
iU dh dkf*kdkvk dk voykdu

fun’k it f@;kdyki 2 o 4 dk ,d Bk fd;k € Bdrk gA

fj sk dh il o fupyh Brg 1 ,d ijr fudkydj LykoM e j[¥A bl ij nk cn ikut MkyA doj
flyi Mkydj midk voykdu I{en’lt d futu viogku I dj ,o0 fp= cuku dk i;kI djA

fp=&2 1 viu fp= dk feyku dj
vij futufyf[kr Bokyk d tolc <<&

o Dk Hjh dif'kdk, ,d Nefu g\ i

ok,
o dif*kdk e dku&dku I Hkx fn[kb n
i

Jg 9\
;0 f3;kdyki vki feetdn vFok
thlku ixMgyh sk vU; fdlh ekly iUk
I Ho dj Idr gA bld fy, il di
fupyh Irg dh ijr fudkydj yky fp= deld&2 i fj;k di itk db fupyh Irg
L;igh@viyri@ 1Yfuu d gvd %y | e dif*kdkvk dh 0; oLFik
vitkjfer dj LykoM cukuh ghxhA

i@ kdyki&3
xky di dif"kdkvi dk voykdu

;0 f3;kdykn Pikd dh miflFfr e
gh djA xky dh vnj dh Brg dk vibL@le d
ptep 1 [kjpdj LytoM ij Qyk,A é;ku jg
fd xky dk dBkjrk I u [kjpA LykbM 1j tkuh
dh ,d cn MkyA bld ckn nk cn yky L;kgh@
vkyrk@ 1'Yfuu d ru %y dh Mky wkj doj
flyi yxk,A fQj Ien’kh d futu wvkogku 1
n[k rrk fp= cuk,A

dnd

fp= Qekd&3 1 xky dh dkf*kdk,
luhyh Likgh B jx fd;k gwvik
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o xky di dkf"kdkvk ,0 ilkh di dif'kdkvk e D;k&D;k Bekurk, g\
o xky dh dif*kdkvk ,0 Uk dh dif*kdkvk e dkb ,d flurk fy kA

dif*kdk, nfku d fy, ge vDIj H{en’l dh enn yuh iMrh gA exj uic] Irjk €1 Qyk e
J 1 Hgk ,d NKVK Hikx] eNyh vij exh d viu'lfpr vM bR;kfin dikf*kdk, g ftlg ge fcuk B{en’k 1
o n[k Bdr gA ;ok rjg&rjg dh dif*kdkvk d fp= fn, x, g budk Ht voykdu djA

rf=dk dif*kdk

------

xfr dif*kdlk,

1"l dif*kdk,

e

VILFk dif*kdlk

G it difti,

VifLkr i'h dkf*kdk,

R S g 4 g VM
N :f‘l"\ "".'jbﬁ
. ’ a\/\
finr tuu dkf'kdks

j& diftid,

fp= Dekd&4 | fofklu 1dkj di dikf*kdk,

J bu dif*kdkvk e vkidk fdl&fd T idkj d vrj fn[kb fn,\

;g Vi’p; dh ckr g fd bru vrj d ckotn pkg ,ddk’kdh; tho gk ;k cgdk’kdh;] bue
Ikjh ey tfod&f@;k, Hkk.k "olu] 1tuu] mItu viint dif*kdk e pyrh jgri gA cgdkf’kdh; thok
e vyx&vyx dif'kdk, ;k dif*kdkvk d Teg vkilh Relo; 1 tfod f@;kvk dk Bilu djr gA

6-2  dif'kdkvk dk ve:;u&ikzfid difkdk (The typical cell)

oKkfudk u dk"kdk dh dN cfu;knh Rekurkvk dk é;ku e j[kdj dkf*kdk dk ekMy cuk;k fEl
ge 1k-fid dkf'kdk dgr gA ikni vkj tr dif'kdk d 1k=fid ukekfdr fp= bl idkj gA
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dkf*kdlk fHUk

dif*kdk f>Yyh
yod IDykjkIykLV?

vriin;h tifydk

dnd

\kath dk:

fjfadk
dkf*kdk no;
ekoVidlkf. Mk

yibIklie

v ikzfid ikni dif*kdk ich 1kzfid €tr dkf'kdk
fp= @ekdé&5
o Vkidk nkuk dikf*kdkvk e D;k&D;k Bekurk, fn[kb n joh g\
o ilni dif'kdk e ik; thu oky dib ,d difkdix dk <f<, tk fd tr dif'kdk e fn[lkb ugh n jok gA

foffiu Bkrk 1 ikir thudkjh d wviekj 1j ikzfid fp=k dk cuk;k €krk gA mue vc rd db
thudkjh d vullkj e[; vxk dk bl idkj n’l;k tkrk g fd ge dif*kdk d Bjpuk dk vidkll feyA
vitdy db oKkfud rk ,ddk’kdh; tho dk gh ikzfid dk*kdk ekudj ve; ;u djr gA b1l mlg
dif*kdk d thor f@;k’ky -1 dk H vkl feyrk gA pkg ge viu "k d vnj di BH0 dikf*kdkwvk
dk veé; ;u djuk gk sk vU; fdih tho di| fdlh u fd I ikzfid fp= dh vko’;drk gkri gh gA

D;k wvki thur g\

egt nk Ik bky e geu ,1 K{en’lh dk fuek.k fd;k g fEI N ge fdlh dif"kdk dk nll xuk
I ydj 5 yk[k xuk cMk djd n[k Idr gA vitkjtu rdund Hh bruh fodflr gk xb g fd
dif*kdkvk dh dk; i.kyn dh foLrr thudkjh ge fey joh gA dif*kdkvk dn Bjpuk ,0 dk;
cgr tiVy g rFk mudh thudkjh vHh Hh vekh g vkj mu 1) “kkek Ekjh gA
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ol ;g vio’;d ugh fd ,d tkzfid tkni ;k €tr dif'kdk e fn[kb xb THa jpuk, ,d Bk
IH0 dif*kdkvk e kb &,A dkf"kdk e mud dk;k d wiekj 1j dif*kdixk di miflRfr o B[k e
fofoékrk n[ku dk feyrh gA dikf"kdkxk dn B[ ;k dk Ho 1k fid dif*kdk e n’k;k ugh €krk gA €l
fdlh 1kni dif*kdk e ;fn Bk DykjkiykLV gk rk 1kzfid dif*kdk e AN ,d DykjkiykLV dk gh n’k;k
thrk gA dN dif'kdkx €:- Belr dif'kdkvk e ik, tkr g] 1j BHb ugnA tk=fid tkni difkdk e
Ino DykjkyiLY fn[lkb nx 1jr oiLro e BHh tkni dif*kdkvk e DykjklykLV mifLFkr gk €2 jh ugh
gA blh idkj ik=fid dif*kdk e foftlu dkf*kdkx d vkdkj d vuikr dk &;ku ugh j[k x;k gA ;fn
ge ,d dif*kdk dk 1eku d viekj 1j 1k:fid fp= cuk,x rkmle dif*kdk ,0 mld dkf*kdkxk e 1cek
dN bl 1dkj dk gixkA ;fn dkf*kdk dk 0;k1 30 eV dk gk rk yxtkx 6 eiVj dk dnd] yxHx 1
elVy dk ekbVkdkf.M;k vkj jkbcklke €1 NKVENKV vx yxHx 1 Bek d gxA ; vuilkr vyx&vyx
dif*kdkvk e fklu&ftklu gkr gA vrt ik=fid dif*kdk dk fp= ,d 0;0LFk dk fuzi.k ek= gA
6-3 dk'kdk dk IxBu (Organization of cells)

dif*kdk dk viuk ,d <kpk gkrk g €k vDlj cnyrk jgrk gA ge vkt rd
;g thu ik, g fd dkf*kdk d db vx dki*kdk £>Yyh I gh cu gA ge mudk vé; ;u

vrit>Yyh r=d vrxr djxA dN vx , 1 g tk dif'kdk e fdlh vU; tho d 107k
: dju vkj dif*kdk d Bk midh Bgtifork I cuA , 1 vxk dk ge vrilgtifork d
UPDRIE | VIXr VE;;u djxA
o difkdk d vxk e fdl idkj d Bc& g\ lkpdj fy[kA

6-4 vrit>Yyh r= vk dki'kdkx (Endomembrane system and cell parts)

bld vrxr db Hix €1 vriini;h thfydk xkveh dk;] ykoRklke] dif*kdk £>Yyi] dnd
f>Yyh bR;kfn vkr gA ; dkf'kdkx ,d f>Yyic) vioj.k 1 %) jgr g feldh xgk ;k vinj dk LRku
cka dif*kdk n0; 1 vyx gkrk gA ; dif'kdix ,d nllj 1 fofflu rjg I Bc& cuk, jgr g] fp=
Pekd&6 e , Ik ,d Bc&k n’kk;k x;k gA blh e bul gkdj xtju oky inkFkk d vkokxeu dh 0; oLFk
dk Ha n’k;k x;k gA rhjk dh fn’lk n’kkrh g fd InkFlk A viokxeu dih 1f@;k nkuk fn’kkvk e pyr

gA

dnd Yy yibIklie

rini;h f>Yyi = xkYth dk;

- 7

dif*kdk f>Yyh
fo= @ekd&6 | vrit>Yyh r= d foftklu dkf*kdkxk e wvirlcek
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o dif'kdk e dkf'kdk f>Yyh rd inkFk d viokxeu d fdUgh riu ekxk dk fy[kA

vib,] ge bl r=d foftlu dkf*kdkxk dh Bjpuk dk vkj xgjkb I thuu dk ikl djr gA
6-4-1 dki*kdk f>Yyh (Cell membrane)
@ kdyki &4
dif*kdk f>Yyh dk voykdu

"iodj dk Bkn %y cuk, %;kuh 2 pEep "kDdj vigk di ikuh e %y yi bl %y dh 2 cn fj;k
dh iU di fupyh Brg di ijr ij MyA bid fy, vki ub LykoM Hi cuk Idr g ;k f@;kdyki&?2

e cuh LykbM dk mi;kx Hh dj Bdr gA bl LykoM dk 5 feuV d fy, j[k nA fQj bl Ken’k 1
n[kA

dif*idk Yy

/

dkf*kdk n0;
dif*kalk fikflk

fp= @ekd&7 | fj:k di difkdk e dif*idk no; dpu

D;k xykeh jx dif*kdk d ,d fgLl e fheV x;k g\ dif*kdk d xyikch jx oky fgL1 dh ckgjh
Ihek gh dk*kdk £>Yyh g] ikzfid dif*kdk e Hh bl nku dk i;k1 djA ;g cka vioj.k ;kuh dif*kdk
ik 1 nj gk xb gA bl volFRk dk dif*kdk n); dpu dgr gA

o dif'kdk n0; Idfpr di gvk gixi\

bldk ,d dkj.k dif*kdk e T 1kuh fudy thuk gA exj D;k ;gk tkuh dn Bknrk I €M gb
dib 1fd;k py jonh g\ Mkip,] fd vxj di“kdk d ckgj tkuh dh Bknrk de gk ipiuh d Bkn %y e
dif*kdk n0; 1 de wkuh g% rk T;knk Bknrk 1 de Bknrk di rjQ tkun dk cglo gkxkA , I gh tc Bknrk
d vrj d dkj.k n0;k dk cgko fd I £>Yyh d eké;e B girk g rkmB ajklj.k dgk €krk gA dikf"kdk
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f>Yyh dif*kdk n0;k d viokxeu e egroi .k Hfedk futkkrt gA dkf*kdk £>Yyh dh jpuk byDVku I{en"k
I o n[kh € Idrh gA ;g e[; -1 1 olk ,o ikvhu dh cuh gkrh g rFk ;g yphy LoHko dh gkrh
gA dif*kdk £>Yyh dif*kdk dk vkdkj vkj midh Bhek dk fuekj.k djrh g rA& Bj{k dk dk; djrh
gA difkdk f>Yyh I dkf*kdk d vnj vkj ckgj d okrkoj.k e inkFik dk p;fur -1 1 wvkokxeu ghrk
gA blfy, bl p;uRed ikjxE; >Yyh dgr gA

o dif"kdk >Yyh p;uiRed >Yyh ugh gkrf] rk bldk dif*kdk 1y D;k iHko IMIk\

D;k wvki thur g\

IR;d dif'kdk f>Yyn 1j , 1 igpku fpgu gkr g feudh enn 1 dif'kdk, ,d&nlj dk
1gpkurh gA bldk 1thok d thou e cgr egho gA tl fd trvk e “kzvkrh ifjoéu d le;
ub&ub dif*kdk, curh g vkj ,d txg I nljh txg LFkukrfjr grh gA ml le; dif*kdk
f>Yyh d igpku fpgu d viekj 1j oh dkf*kdk, ,d nlj dk igpku yri gA bl rjg I bud
cip tMko curk g vij ;of tMko Ardk rikk vxk d cuu e egroi .k Hfedk futlkrk gA bld
vykok 1tho d “kjhj e ;fn dko ckgjh dkf*kdk vk &k, rk “kjtj dh dif*kdk, ml wU;
ifotkrn; % dkf*kdk d -1 e igpku ikrh gA

geu f@;kdyki&4 e ikni dif'kdk e dif*kdk n0; dpu dk ve; ;u fd;k gA blh f@;kdyki
e geu ikni dif'kdk e dk*kdk f>Yyh vkj dkfkdk ik dk n[ku ok Ha i kD fd;kA pfy,] vM d
1;kx 1 ge tr dif*kdk dh £>Yyh dk Hh voykdu djA

f@;kdyki&5
vM dh f>Yyh dk voykdu

bl 1@;kdyki d fy, ge vM{] fljd{ "I0dj
dk Tin My cidj] ikuh dh €2 jr iMxiA ___"odj dk Iin %y

vM dk fljd e 485 fuk rd j[IA le;&le; /“de gvk VM
ij ml %ekr joA fEBl vM d Aij dk dop &

dfY’k; e dkckuV dk cuk gkrk g og %ydj gV €,A

bld cin vM d Aij iryh Yyl fnfku yxxtA fp= Dekd&s8

-gh dif*kdlk £>Yyh gA *i0dj dk Bin %y cidj e “i0dj d Tin %y e j[k
yA bl wvM dk cidj e j[k nA yxHx 10 feuv d  gvk dop jfgr v
ckn bldk voykdu djA

o nf[k, bl vM e D;k ifjoru gvi\ ifjoru dk D;k dkj.k gk Bdrk g\
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6-4-2 dkf*kdk fHilk (Cell wall)

thk fd vki thu pd g] dif'kdk fiklk ikni dkf*kdkvk dh ,d vuBh fo’kkrk gA tgk €r
dkf*kdkvk e ckgjh ijr doy dkf*kdk f>Yyh gkrh g ogh ikekk dh dkf*kdkvk e dkf*kdk £>Yyh d chgj
e[;ri lyykt 1 cul ,d eter ijr ikb thrh g el dif*kdk fidlk dgr gA tr vkj ikni difkdkvk
e ;g ,d ie[k vrj ekuk tkrk gA

;0 dBkj vFiok ypiyt] fNne; 1jr ghrt g t dif*kdk dk ,d fuf’pr vkdkj o Bj{kk inku
djrh gA tifor dif*kdkvk I gh b1 ijr dk fuek.k gkrk gA ekfpl dh riyh ;k jkcvV gd d did d
voykdu e t Ljpuk fn[lkb ni og fMkflk g g & dk*kdk d er gk thu ij Ha fkrh jgrh gA
o dif'kdk >Yyh wkj difkdk fkilk e D3k vrj g\

o ilni dif'kdkvk e dkf'kdk fHflk dh D;k Hfedk gkxi\

6-4-3 dkf*kdk nl; (Cytoplasm)

dif'kdk £>Yyh I dkf*kdk n0; dh ckgjh Bhek r; gkrh gA fdlh Hb dif*kdk e bl n0; e g
dif'kdk d vU; vx ik, thr g] €h& ekbVkdif.M;k yod] vriini;h thfydk dnd vifnA vFikr
dif*kdk n0; ,d wviékj n0; g] fele Hfpr inkf] Bkoh inkFk o vif’k'V inkFk vifn 1k, thr gA
dkf*kdk n0; e wvkerkj 1j wkuh dh ek=k vfgkd gkrh gA

6-4-4- dnd (Nucleus)

JkcV ckmu u Bu 1831 e dk"kdk d e¢; e fel Ijpuk dk n[kk ml U;Dy; 1 idndh uke
fn;kA ;g dikdk dk ,d egRoi.k vx gA

o fp= @ekd&5 v vkj ¢ d viekj 1j crk, fd D;k IHh dif*kdkvk e dnd eg; e fLRr gkrk g\
e jkcV gd u ikni vkj tr dif'kdk e T fd1 idkj db dkf*kdk dk ve; ;u fd;k gixi\
D;k vki thur g\

Lrugifj sk dh yky jDr dif*kdkvik ,0 ik d Tyk,e Ard di ,d idkj di dif*kdkvk e dnd
ugh gkrA vy e bue “kzvkr e rk dnd gkr g] exj tYnh gh u'V gk tr g fEI L InkAk
d logu d fy, T;knk I T;knk LFdku miyCek gk TdA

dnd e &kx tlh jpuk gkrh g ftlg GkefVu dgr gA ;g e[; =1 1 viuok’kd inkFk d cu
gkr gA €l gh dif*kdi] foktu d fy, r;kj girh g ; GkefVu NMk dk =1y yr g] rc blg x.kI=
iDkeklker dgr gA ekri&firk 1 vxyh Brfr e viuok’kd x.k bugh Bjpukvk T €thr gA
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dnd] dif'kdk d BHh dk;k dk Ipkyu ,0 fu;=.k djrk g vkj thok d x.k dk fuekkj.k Hh
djrk gA dnd vk dkf*kdkn0; d chp ,d >Yyh girh g] fEl dnd f>Yyh dgr gA ;g f>Ywyh
dif*kdk f>Yyh €hh gkrh gA tho txr e oxhdj.k dk ,d e[; viekj dnd f>Yyh dh mifLRfr gA
;in dnd >Yyh miflRr gk rk ;dfj; kv ox di dif*kdk, gixh vU;Fk ikdfy kv ox diA

D;k vki thur g\
JWVkeyfy sk dkoiskx

dnd gh x.kk dk fuekj.k djrk g bldk Li'Vv Nkrk Vkih
1el.k BoiFke teu tho oKikfud tifde gejfyx
u 1934 e ,d lenh "oky ,flVicyfj;k 1j
1;kx dj cri;A

—— VI
;g lenh “loky ,ddkf’kdh; tho gA bld riu Qy Vit
Hkx gkr g& Viekkj] MBy] VKIRA vyx&vyx
tr;k e Vkih vyx&vyx vikdkj dh girh g

fdlh e mYV Nkr d leku rk fdlh e Qy d —MBy __dnd
BekuA Vkih dkvu 1j fQj I Vkih mx thrh gA
gejfyx u Qy i kit oky "oky dk doy — Vil

Viekkg fy sk vij fQJ bl 1j ,d Nkrk €1h Vkih oky “koky dk MBy jki fn;kA b BT &k Vkih
mxh og Nkr vkj Qy dk feyk tyk - i Fo bldk eryc ;g gvk fd viekj e mifLFkr dN 1nkFk
vkj MBy e ektn dN inkrk feydj bldk -1 r; dj jg FA gejfyx u bl Vkih dk Hh dkv
fn;k ve dh ckj & Vkih mxh og Qyuek Fi eryc ve bldk -1 ijh rjg viekj i fubkj Fig
VRkr vielkj I fudyk dkb inkFk Vkih dk zi r; djrk gA

gejfyx ;g n[k gh pd F fd bl “koky dk dnd vikelj e gkrk gA db 1;kxk d vigkj ]
tho oKkfud bl fu'd' 1j 1gp fd dnd e ml tho dh gj i1dkj dh dif*kdk cuku dh Ehudkjh
gkrh gA

e dnd dk dif'kdk dk fu;=.k dfk D;k dgk &krk g\

6-4-5 wvriin;h tkfydk (Endoplasmic reticulum)

fp= Dekd&5 ivi ,0 ich dk n[kA mle £>Yyh ;Dr ufydkvk ,0 Fkyk dk ,d cgr cMk thy
gA byDVku Ken’lo I nku 1 ;g dgh [kjnjh rFk dgh fpduh fn[kkb nrh gA fp= e Ha [kjnjh vij
fpdut vriind;h tkfydk fn[lko n jgh gA [kjnjh vriind;h thfydk i jkbcklke uked dkf*kdkx gkr
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gthe[; -1 1 itviu I’y%k dk dk; djr gA fpduh vriini;h tfydk e[ ; ri olk cuku e enn
djrh gA ;g 1 cu dN 1kvhu vkj ok | >fYy;k dk cuuk] ejter vikin dk; gkr jgr gA

o fdl dif'kdkx d el¢;e I fdlh inkfk dk dnd f>Yyh I dif'kdk f>Yyh rd igpk;k € Idrk
o\ lfp= Dekd&6 dh enn y#

6-4-6 xkYth dk; (Golgi body)

xkyth dk; dk o.ku 1898 e dfeyk xkYth u fd;k FkA ;g db Bkjh £>fYy;k 1 feydj cuk
gkrk gA ; >fYy ;k Fkyhuek jpuk, cukri g vkj bud vkl &ikl dN no Htjh Fkfy sk gkrh gA jkbcklke
1j cu 1kVhu o vU; nkFk xkYeh dk; e igpk, thr gA xkyth dk; dk dk; inkFik d vkokxeu I igy
idfex djuk gA 1kViu rFk vU; InkFk Feytuek Bjpukvk T vU; vxk rd igpk, tkr gA

dif*kdk e xkyth dk; dn B[ ;k vyx&vyx gkri gA inkfk dk Bkfor dju okyh dkf*kdkvk e
budh B[k T;knk gkrh gA

6-4-7 ykblklke (Lysosome)

dif*kdkvk e dN , I InkFk 1k, thr g € 1jh dif*kdk d yxtx Bk inkFik dk u"V dju dh
{kerk j[kr gA i’u ;g g fd fQj ; inkFk ml dkf"kdk dk u'V D;k ugh djr\ ;g igyh rc ly>h
tc ykolklke dn [kt gbA ;g Li"V gvk fd , T Bkj fouk’kdkjh inkFk ykb Rklke uked Fify ;k e Hj
gkr g vk Bkl .k ifjfLFkfr e dkf"kdk d Kk inkFk d Bid e ugh vkrA ve vki Be> gh x, gkx
fd €l gh dif'kdk e gkfudkjd InkFk cur g ykblklke ml 1k;% u'V dj nr gA din&dHa fof’k'V
ifjfLRfr;k e ykolklke QV thkr g vkj mue Hj ,€kbe 1jh dif*kdk dk 1pk Mkyr gA blfy,
ykoBklke dk 1 HkbMy cx ;k viRekrh >kyk Hio dgr gA

o dkb dif'kdk 1.k -1 T jkx xLr gk x;h gk rk ykbBklke dh D;k Hfedk gkxh\
6-4-8 fjfDrdk, (Vacuoles)
o fp= @eld 5 Vi e 1kni dkf"kdk dk dku&lk vx cgr cMk Bk fn[k jgk g\

dif*kdk n0; e rjy inif 1 Hjh dN xkykdkj Frytuek jpuk, ikb thrh g Felg fjordk, dgr
gh tr difidivk e ; jpuk, NKVIGNIVA gkrh gA fifordivk e dN inkFk ok Ixg.k ghrk gA

6-5 wvrif>Yyt r= dh dk; 1.kyh (Function of the endomembrane system)

vib,] ,d mnkgj.k db Bgk;rk I bl r= db dk;i.kyn dk Be>u dk 15kl djr gA ikviu
'y'l.k dh 1f@d;k d le; jkbcklke vriind;h tifydk 1 €M tkr g rFk bue cuu oky ikviu
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vriinl;h tifydk di xgk e 10’k dj thr gA ;gk B NKVI&NKVH Fify sk e 1kvhu xkY€h dk; rd igpk,
thr gA xkYth dk; budh 1dftx dk dke djrk gA ;kuh T;knk B T;knk 1kVhu dk Fify ;k e Hegk €hrk
gA ok B ; inkrk dif*kdk d wU; Hixk €0 dif*kdk £>Yyh] dnd £>Yyh bR;kin rd Ht thr gA ;
inkFk db dk; ;kuh £>Yyh dh ejEtr e] £>Yyh d cuu bR;kfn e dke vkr g ;k ckgj Bkfor dj fn,
thr gA

mi;Dr mnkgj.k 1 ge ;g le> bdr g fd dif"kdk e Filu gku oky ,d dk; d fy, foftlu
dif*kdkxk dh egRoi .k Hfedk gkrh gA vib,] dN vkj dif*kdkxk dk vé; ;u djA

6-6 vrilgthfork I cu vx (Parts formed by endosymbiosis)

oKkfudk u 1k;k fd dif*kdkvk e dN , 1 €0 10’k dj x, feud dk"kdk no nkgjh f>Yyh |
%) Fk vkj mue vkuoki’kd inkFk miflFkr FA Be; d BkFk ; dkf*kdk d dk;k d vitkiu fglLl cu x,A
ekoVkdkf.M;k ,0 DykjkiykLV , I gh dkf*kdkx gA etcku (host) dikf*kdk dk ekbVkdkf.M;k d €1 thok
I Atk vij DykjkiykLv €1 thok T ikk.k feyu yxkA bu thok dk etcku dif*kdk I jgu d fy,
1jf{kr LFku kir gviA

6-6-1 ekbVkdkf.M;k (Mitochondria)

vyx&vyx dif'kdkvk e fofflu vkdfr;k d ekoVkdkf.M;k gkr gA €1 xky] NMuek] "Kf[kr
vifnA ; dnd 1 djic 6&10 xuk NkV gir gA ,d dif*kdk e yxtkx 100 1 1000 ekbVkdkf.M;k gk
Idr gA ;fn ,d Lrudkjh d yhoj #;drh db ,d dif*kdk dk mnkgj.k y vkj mle mifLRr B
ekoVkdkf.M;k dk feyk n rk og ml dif*kdk dk 15 1 20 ifr’kr Hkx %) yxkA

dif*kdk dh "olu f@;k e ekoVkdki.M;k dh egroi.k Hfedk gkrh gA ; dif'kdk dhi tfod
f@;kvk dk Atk Tkr cu jgr gA viuok”kd inkFkk d gu I ekoVkdkf.M;k folkfEr ghrk g wij
viuok’kd x.k ,d bt I nljh ih<h rd igpr gA

D;k wvki thur g\

ekbVkdkf.M;k ,0 vriin;h tkfydk e 0% - o ©
XR;kRed Bcék gA bl Dcék d ckj e ge rc

thu 1k, tc vriinl;h tkydk Fkjk —— ® ~ o-
ekoVkdkf.M;k dk folkfer dju d fy, ®e ¥
miker djr n[ik x;kA vriin);h tifydk di ufydk d Qn 1 ekbVkdkf.M;k nk Hixk e
folkfEr gkr n[k x, gA iR;d Hkx Lor= ekbVkdkf.M;k d -1 e dk; dju e I{ke jgkA
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o fdlt Ho dif'kdk e ekoVkdkf.M;k dk T;knk B[;k e gkuk D;k €= h g\

6-6-2 yod (Plastid)
;0 dif*kdkx 1kni dikf*kdkvk e gh ik;k tkrk gA Tkekl; rt €r dif*kdkvk e bidk vHko gerk
gA o.kd dh miflFkfr d wiékj 1j yod nk 1dkj d gkr gA

1- Jxghu yod& ble o.kd ugh ik;k €krkA ;g LVip d -i e Hktu Ifpr djrk gA bl ge edd
d cht] vky] eyh vifn e n[k Idr gA

2- jxiu yod& blle o.kd 1k, tkr gA ; db jxk d gkr gA cit] 1"1 ,0 Qyk d jx budh mifLFkfr
I fn[lkb nr gA gj jx d yod DykjkiykLV dgykr gA ; fMLduek] vMkdkj] yl d vidkj d]
Ih<tuel] fhrkjuek] dMykdkj] thyuek bR;kin vkdkj d gkr gA

D;k vki thur g\

DykjkykLV dk 0;k0 fdlh ekoVkdkf.M;k 1 igjh Yyt
yxHx nxuk gkrk gA DykjKykLV nkgjh f>Yyh .d xue
I % gkr gA nkuk f>Yyh d vykok ,d vij
f>Yyh ik;h thrh g fEl 1 Fyh €00 1jpuk
IxfBr gkrh g ftl FkbydkbM dgr gA
FkbydkoM fIDdk d pVVk dh Hifr <j d -1 e
feyr g] ftlg xuk dgr gA £>fYy;k d chp Hj
inkrk dk LVkek dgr gA

,d FikbydkbM

T [ Vkek

DykjkiykLV dh rhu vk;keh 1 jpuk

ini dkf*kdkvk e DykjkiykLV dh mifLRfr 1 idk’k 17y'%k dh 5k Bilu ghrh gA
o DykjkiykV dk dif*kdk dk jIko%j Hh dgr gA Dkfp, DI\
o vXxj elbVkdkf.M;k ugh gkrk rk dif*kdk di dk;i.kkyh e D;k vy iMri\
o vrilgtifork d vrxr dif'kdk e 10’k dju oky thok d fof”k'V x.k D;k Fk\

geu VI rd :dfjzivd diffidivk dk vé;su fd:k gA wib,] ge dN ikdfj;Hvd
dif*idivk dh fokkrivk dik i vé; su djA
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a] (6-7 1kdfj;kfvd dif*kdkvk di fo’kkrk, &

; dif*kdk, Hh dki*kdk £>Yyh 0 dif*kdk Uk B f%jh jgrh gA ijr bue dN
he b dkf*kdkx ugh ik, tkr gA €1 ekbVkdkf.M;K vriin;h tkydk] xkvyth dk; vifnA
56xxAG _ |bul Icfikr dk; dif'kdk no; e gh Lilu gr gA dN dk; dif*kdk £>Yyh di vnzu

Irg 1j H0 Dilu gkr gA bue NV vikdkj oky jkbcklke ik, tkr gA bld vylkok
idi’k I’y'%k dju e I{ke cDVifj;k e DykjkfQy Hh gkrk gA ikdfj;kfvd dikf*kdkvk e vkuokf’kd
inkFk vDIj olkkdkj jpuk d =i e gkrk gA cDVifj ;K Bk;ukeDVAf) sk nkuk ikdfj;kvd dk*kdk, gA

Vkuokf*kd  1nkFk

//’///////

jibcklie

v cDVAf 5k ich - Bk; ukeDVAE 5k
fp= QGekd&9 ! ikdfj;kfvd tho
o ve;k;&L 1 Ngk;rk ydj ikdfj;kvd dkf"kdkvk dh vU; Te[k fo’Kkrkvk dk fy[kA
o ;dfj;kvd vkj ikdfj;kvd dif*kdkvk e dkb nk vrj fy[iA

dif*idk e db tod if@;k, Tilu ghrh g] €1 "olu] iKk.] viPkV infik dk fu'dklu vifnA
bu 1jh if@;kvk ok dju e di*kck d 1#) vx ,d&nlj ij fulkj jor gh Bid ol gh €1 fd gelj

"kjhj dk pyku e foftklu vxr= feydj dke djr gA blfy, dif'kdk dk 1thok dh f@;kRed bdib
dgr gA

6-8 dki*kdk fI)kr (Cell theory)

cgr le; rd ykxk dh ;g ékj.k Fih fd thok dk fuek.k feéh] gok vkj mkuh
I Lori tuu d :i e girk gA db Bkyk rd db oKkfudk d “kék d QyLoz1 bl
- [ckr dk [iMu gvkA exj Boky Fik fd ok dkullh bdkb g fel I tho cur g vkj mudh

L] f_
U2HH3E
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"Kyhfjd Djpuk dk fuek.k gkrk gA vkt T yxtx 200 Tky igy thou dh bl bdkb dh [kt dh fn*k
e db ikl fd, tk jg FA mue I dN oKkfud tl effk;kl tdc "yiMu vkj fFh;kMkj “oku rRk
#MYQ fojpko dh ckr mYy[kuh; gA

"yiMu vkj "oku e 1 ,d ouLifr oKkfud Fk vkj ,d tr oKkfudA nkuk u dkf*kdkvk dk xgu
ve;su fd;k vk iksk fd dif*kdk gh og bdkb g fEl T €ho dk “kjhj IxfBr gkrk gA

> MKYQ fojpko u yxhkx 1855 d vkbikl n[k fd dkf*kdk, foHkf€r gkrt g vkj ub dif*kdk,
cukrh gA "yiMu] "oku rFik fojpko d voykduk d viekkj 1 ifrikinr tho&foKku dk egRoi .k fIDkr
dif*kdk fh)kr cuk € bl 1dkj g&
1 I Btho dii*kdkvk] dkf*kdkvk d leg vk vridkkdh; inkFkk | cur gA
2- dif*kdk thok dh IjpulRed vkj f@;IRed bdkb gA
3 M0 dkkdk, 1gy I miflFr dif*kdkvk 1 ink gkrh gA

e;ku nu dh ckr ;g g fd dif*kdk d ukedj.k I ydj dkf*kdk f1)kr d ifriknu d cip 200
o'k dk vrj jokA
o dif*kdk fH)kr] dif*kdk d ckj e gekjh 1e> dk dl Li"V djrk g viu “Knk e fy[IA
o D;kfoKku d fdIh t f1)kr dk fd b 0;fDr fo’kk ;k nk 0;fDr;k dh nu ekuk €k Bdrk g\ D;k

;k sk ugn\

6-9 dif*kdk, vDIj Nkvh gkrh g] cMh ugh] DK\

dif*kdkvk dk vkdkj vDlj bruk NkVk gkrk g fd fcuk fd It vkoekd midj.k dh enn 1 blg
n[k tkuk BHo ugh gA
o Dk vkiu dHa Bkpk g] fd dkf"kdkvk dk vkdkj bruk NkVk D;k gkrk g\
o vxj dif*kdk, cMn gkrh rk D;k gkrk\
o vkdkj NkVk gku I dk"kdkvk dk D;k&D;k yiHk gkr g\

geu i<k g fd dif*kdkvk e foftkiu inkFik €1 1k'kd InkF] mREEN InkFk] foffklu x Bk vkin dk
viokxeu gkrk gA ;g viokxeu dkf"kdk £>Yyh d Brgh {k= 1 gkrk gA fofflu InkFkk dk vikokxeu] de
nji] de le; e girk g rk Atk Hi de [kp grh gA ;g rik BHo g tc dif*kdk dk vkdkj Nk grA
vib,] bl xt.krt; -1 e Be>u dk ikl dJA

;fn dkf*kdk xky gk rk dif*kdk dk 0;kE c<ku I mBd Brgh {i=Qy e oxiRed x.kd of) gkrh
g rFk vk;ru e %ukfed x.kd of) gkri gA
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Irgh {i=Qy ,0 vk;ru d wvuikr dk Bcek

vkl feylelVj 05 1.0 15 3.0 35
Irgh {=Qy 3.14 12.6 282 | 1134 153.8
vk;ru 0.5 4.1 14.0 1125 179.0
Irgh {i=Qy ,0 vk;ru dk vuikr&| 61 31 2:1 1:1 0.8:1

mi;Dr Dkj.k d viglj ij fuEufyflkr Bokyk d mikj né&
o ;fn dif'kdk dk 0;kI c< jgk g rk dif'kdk d vk;ru ,0 Irgh {i=Qy e D;k
o D;k Irgh {=Qy ,0 vk;ru d vuikr dk dif*kdk d 0;kI 1 dib Dcek g\

-fn di*idk di Trgh {=Qy viid ghxk rk cigjh okrioj.k e mifLFr iniFk d dif*idk I
Lid dh ek=k # c< T, xA

dkf*kdk dk vk; ru c< thu ij tfod f@;kvk dk Bilu dju d fy, vikd ek=k e TKkd EnkFkk
dh vko" ; drk gkxtA geu i<k Ho g fd vkdkj e of) gku | vk;ru di ryuk e Irgh {i=Qy e de
of) gkrh gA , I fLRfr e dif*kdk e 1nkFlk d virxg.k dh ekx Brg gk 1jh ugh gk 1k,xh o tfod
f@;kvk dh xfr éheh gk €k, xhA

bl 1dij dk Bcek foflu wvkdfr di dif*kdkvk e Hh n[k €k Idrk gA

vkiu dN cMh dkf*kdkvk €1 if{k;k d vM dk ;kd okyk Hkx] eNyh d vM dh dikf*kdkvk dk
n[k gkxkA ; dif*kdk, viuh ifjiDo voLFk dk ikir dj pdh gkri gA bl volFik e budh tfod @K,
Hi ekheh M tkrh gA ve vki Be> x, gix fd vidkj e cMh gku d clotn ; dif*kdk, fdl idkj
thfor jg thrh gA

6-10 D;k dkf*kdk, piVh gh gkrt

Blekl; ri tc ge dif'kdk dk I{en’lt I n[kr g ri bldh Bjpuk piVh ;k f}vik; ket irir gk
gA okLro e dif*kdk dh yckb] pkMkb rFik ekVkb gkrh g VFkr ;g f=vk;keh girh gA bEdh yckb wij
pkMko ge vklkuh | n[k Idr g 1j eka ughA blfy, ge , Ik irhr gkrk g fd dkf"kdk piVh gk
gA dN , I mnkgj.k g fER T ge dif*kdk dh ekvib dk vé;;u dj Idr g] €1 vM ,0 Irj dh
dif*kdk 1 Hh ge dki*kdk dh yckb] pkMkb ,0 ekVkb dk vidkl ikir dj 1dr gA

ifjoru gk jok g\

g\ (Are cells flat)
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e[; "n (Keywords)

1kdfj ;kV (prokaryote), ;dfj ;kV (eukaryote)] dif*kdk fl)kr (cell theory)] dnd (nucleus), ekbVkdkf.M;k
(mitochondria)] DykjkiykLV (chloroplast)] ykb Bklke (lysosome)

AT, T

geu Ik

o dif*kdk Ithok dh Bjpuited ,o0 f@;kRed bdib gA

o dif*kdk dh [k€ BoiFke jkcV gd u diA

o dif*kdk d pkjk vij ,d yphyh p;ulfed 1kjxE; f>Yyh gkrh gA

. ikl dh dif*kdk ©>Yyh d pkjk vij Byykte | cun gb difkdk iUk ghrh gA
o ;dfj;kfvd dif*kdk e dnd nkgjh >Yyh ;Dr gkrk gA

. yibIklke nkgjh £>Yyh;Dr dif*kdkx g] ftle db idkj d inkrkk d ikpu gr ,thbe ik,
thr gA

o xkth dk; e inkFlk d idfex d dk; Likinr gkr gA
o ekoVkdkf. Mk dif*kdk dk Atk %j gA

o yod , 1 dif*kdkx g] tk doy ikni dk"kdkvk e gkr gA ; nk 1dkj d gkr g& jxiu o
JXgIuA

° DykjkiQy ;Dr jxiu yod dk DykjkiyklV dgr gA budh miflFfr e ik idk’k 17y'k.k
djr gA

o ikdfj ;kivd dif*kdkvk e £>Yyh ;Dr dif*kdkx vuifLFr gir gA
o dif*kdk, piVh ugh gkrf] ; f=vk;keh gkrh gA
o dif*kdk d dnd] ekbVkdkf.M;k ,0 yod e vkuoki*kd inkFk ik, €kr gA
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vH:kl

1 Igh fodYl pu&
(i) “Iy* *kn nu oky oKkfud dk uke g& Aol
ivh jkeV gd ich jkeV ckmu UZHTAV
W% Y;ou gkd inh fyfex

@)  di'kdk f)kr iLrkfor fd;k&
vk "ytMu] "oku rFik fojpko ek okVlu rRk fad

i% Mkfou rFik oyl ink eMy rFk ekxu
@iy ,dy >Yyh futufyfkr e ikb tkrh g&
Vi ekbVkdkf. Mk lich DykjkiykLV
iy ykb Iklke int bue 1 dikb ugh
(v) futufyf[kr 1 fdl ,d dh dkf*kdk fikilk BY;ykE dh ugh cuh girh g&
IV cDVIf] ;& fich gkbfMyk
e vke dk ofk ik dDVI
(v)  ikdfj;kivd dif"kdk e fnfku okyk ,d ek= dif*kdkx g&
Vi ekbVkdkf. Mk fich jkbcklke
1% yod it ykb Bklke
2- ikzfid 1kni dif*kdk dk fp= cukdj futufyf[kr vxk dk ukekfdr djé&
v oIk kalk fHkfUk ich dnd
1% DykjkIykLV ink fjf0rdk

dif*kdk f>Yyh vij dkf*kdk fikilk e ,d vrj fy kA

tkzfid €r di'kdk dk ukektdr fp= cuk,A

ikdfj ;kivd dif*kdk,] ;dfj;kvd dif*kdkvk T fdl 1dkj flu ghrh g\

dif*kdk f1)kr thok dh Bjpuk d ckj e gekjh Be> dk Li'V djrk g] dI\ De>f,A
ekoVkdkf.M;k rRk gfjr yod e nk Dekurk, rfk ,d vlekurk fy[kA

ik d mu Hkxk d uke fy[k ftue jxhu yod] gfjr yod ,0 jxghu yod ik, tkr gA
vrit>Yyh r= dh f@;kfofek dk Be>k,A

10- dkf*kdk, 1k;t NkVh gkrh g] DK\
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11 Hktu idku dh 1f@;k d nkjku ge 1k;4 If0E;k e ued Mkyr gA ued Mkyu d ckn BfCE;k
I ikuh ckgj fudyrk g , Bk D;k gkrk g] Be>k,A

12- Dk gkxk e\
(i) di*kdk e dnd u gk rtA
(i)  dif*kdk dn IykTek £>Yyh QV &k, A
i)  fj;k dh iUk dk dkuh e mckydj "lodj d foy;u e Miyk &,A
(iv)  dif'kdk T xkyeh dk; dk fudky fn;k &,A



Vesk; &7
cgdkf'kdh; Tjpuk ¢ Ard

(Multicelluar Structure : Tissue)

[

geu fiNy ve;k; e dif’kdk vij mId dk;k d fo'k; e foLrr vé;;u fd;kA geu ;g le>u
dk 1;kl fd;k fd THh Btho pkg o tr gk ;k 1kék dif’kdkvk d cu gkr gA jkeV gd u dkd dh fEl
egu 1jr dk Hen’lh e n[k Fk og okLro e cgr Bkjh dkf’kdkvk dk Beg gh FKA gd u viu
voykduk e dif’kdkvk d Teg d ,d InL; dk "ly* uke fn;k FikA ikekk ,0 trvk d foftlu Heoxk
th& ilh dh Brg) xky di vilrfjd Trg] eNyi@pt dh ekBif’k;k vifn dk B{en’la I n[k rk ge
Ha dkf*kdkvk d Beg fn[kb nxA

vib,] ge f@;kdyki d Hjk ;g thuu dk 1;kI dj fd dif’kdkvk d leg D;k&D;k dk;
djr gA
@ kdyki&l

ge bl f@;kdyki dk dju d fy, dkey ru okyk ikék iftendn@duk@ Inkcgkj @eunlykV@
infuk ,d dkp dk fxykl] yky L;kgh| dVj ;k CyM o g.Myl dh vko’;drk gkxhA

pu X, Hkek dh nk "k[k, yA ,d "k[k dk og fhjk € ru I €Vk Fik ml CyM ;k dVj db
Igi;rk 1 lery dj yA bl fglLl dk gMyl T voykdu djA vkiu & dN Ho n[kk midk fp=
cuk,A dVvj ;kCyM dh Bgk;rk B blh "k d ru di [kMh dkvV dk i voykdu djA viu voykduk
d fy, vki utp cu fp=k dh enn y Idr gA

vkidh enn d fy,&

viMh dkv [kvh dlkv
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ivh viMh dkV&frehti=h Tkék dk ruk ik [Mh dkv& frehti=h ikek dk ruk
fp= Qeld&l

vec dip d ,d fxykl dk riu plFikb tkuh T Hj yA ble yky
L;koh dh bruh ek=k feyk n fd 1kuh xgj yky jx dk gk €k,A fxykl e
nljh "k dk [iMh dj yxHx nk &V d fy, §; d idk e j[k nA nk
AV ckn bl "k[k d ru dh vivh o [Mh dkvV dk voykdu djA bld
fy, vki fp=1ivi o ich di enn yA

o nkuk voykduk dh ryuk dju 1j vkidk D;k e[; vrj fn[kb

fn; K\
o vkidk D;k yxrk g fd nljh "ik[k dk AN gh Hkx yky xykeh
D;k gvi\ |
fp= Qekd&2 !
o D;kge dg Idr g fd tk Hkx yky@xykeh gvk doy mih Hkx yhy L:kgh oty ikuh e
dh 1kuh d logu e Hfedk jgh g\ Mch gb Inkcgj dh W[k

vkiu ;g Hi) voykdu fd;k gkxk fd jxhu Hkxk dh dkf*kdkvk dh 0 oLFk wU; Hkxk dh 0; oLFkk
I fHlu gA ; dif*kdk, ikek e Tkuh dk Togu dj jgh gA

f@ ;kdyki &2

bl f@;kdyki dk dju d fy, ge puk@ex d yxtkx 30 cit] 4 dVKj ;K kut] Brh diMk
0 (yM dh vko’;drk gkxhA



102 foKku] dlfik 9

pu@ex d djhc 30 cit ,d dVkjh e yA bu citk dk vdfjr dju d fy, idjhc 6&7 AV
rdi kut e flkxk nA bld ckn bu citk dk 1kuh I fudky dj ,d IkQ Brh diM e clék dj j[k nA
cht B[k uk bld fy, cip&cip e diM dk tkuh I xhyk djr joA yxHx 2&3 fnuk e cht vdijr
gk Tk, xA

ifun’k& chtk d vdj.k dn r;kjh i{kd o fo|kFkh 10 e gh dj YA

vk lich 1k
dvijh ivi e ex d 5 dVkjh ict e ex d 5 vdijr cit  dVikjh il e eykdjk d
vdfjr cit ftud eykdj d flj dV g, 5dVg, flj
fp= Qeld&3

bue 1 yxtkx 10 vdfjr chtk dk puko dj yA vc 5&5 vdfjr citk dk nk vyx&vyx
dVkfy;k iv] ch e JIKA bUg vk Ho dkun B xhyk JTHA bu nkuk dVK];k d etk d eykdjk dh yckb
Ldy I eki dj nh xb Bkj.kh e HjA ;fn eykdj ek u gkdj VM&eM ;k eM g, g rk vki ékx dk
mi;kx dj eykdj dk ekxi 1dr gA ;g iFke fnu dh eki gA vc dVkjhich d etk d eykdjk d vire
fhjk dk yxtkx -05 Bel- dkv nA dV g, fhjk dk ,d vU; dVkjh ilh e xtyk djd THkydj j[k nA
budk i;kx ge f@;kdyki 3 e djxA ;g é;ku jg fd ge dVkjh ivk d ciitk dk ;Fikor j[kuk gA

1ij .k Peld&l
eyidjk dh ycib dVijh vt d oIt dVijh ict d cit

iFke fnu

ikpok fnu

vc ge le;&le; 1j nkuk dVKj;k v o ct d citk dk voykdu djr jgxA ;g Ha é;ku
J[kuk g fd cie Bku u ik,A 1ub 1kpo fnu nkuk dVK;k iv o ci d chtk d eykdjk dh yckb eki
y Vkj Aij ni xb 1.k e KjA ;g ikpo fnu dh eki gA
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o ikp fnuk d ckn fdl dVkjh d citk d eykdjk di yckb vikd g vkj D;K\
. ftu ciitk d eykdjk d f1j dkvV fn, x, Fk D;k mudh yckb e of) gb\
f@;kdyki&3

bl 1@;kdyki d fy, ge dVkh ik d rk€ dV g, eykdjk dk 1;kx djxA chitk d eykdjk
d vire flj dk ydj bldh LykoM r;kj djA dV g, ,d eykdj dk ydj LykoM e j[k vkj ,d cn
ikun di MkyA ve bl yiy Likgi@vkyri@ 1 Yfuu 1 vikjier djA bl ij fiyljiu di ,d cn
Mkydj bl doj fLyi I <d nA ;g é;ku j[k fd gok d cycy doj fLyi d vinj u jgA vc bl
LykoM dk tyrh gb ekeclh di yk ij gvd 1 xe djA bl gYd I nck, rifd og piVk gk tk,A

I{en’ih 1 LykoM dk voykdu djA voykdu d fy, fp= 4 dh enn yA vkiu tk n[k midk fp=
viuh dkih e cuk,A

fun’k i bl f@;kdyki d fy, ge eykdjk d rkt dV flj gh pkfg, gkxA vri vkl f@;kdyki 2 d
ckn cp g, flj sk wvl; vdijr chtk d eykdjk d fhjk dk 1;kx dj Idr gA

fo= Qdekd&4 1+ eykdj d vfre flj e dkf’kdkvk dh 0;oLFk
0 v vij ¢ dVkjh e I fdld cithk e eykdjk dh of) tkjh jon\
o eykdjk d f1j D;k dk; djr g\ fopkj dj fy[kA

vkiu n[k dVkjh ¢ d citk d eykdjk dn yckb mI flj I ugh c<h tgk I mud vire fljk
dk dkv fnk x;k Fk) D;kd ikekk e of) dju okyh dif’kdkvk dk Teg mih vire flj e FkA tcfd
v dVkjh d chtk d eykdjk dh yckb e of) gb D;kfd of) dju okyh dk’kdk, ;Fikor HbA
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f@;kdyki 1] 2 0 3 e geu n[k fd ik e ikun d Bogu d fy, dN dif’kdk, feEenkj gkrh
g rkof) d fy, nljnA geu ;g th n[k fd budh 0;oLFk wvU; dkf’kdkvk I filu gkrh gA vri ge
dg Idr g fd Ithok e dif’kdk, ,d 1dkj dh 0;0LFk e Beg cukr g, ,d ;k ,d I vigd dk;k
dk Filu djrh gA dif*kdkvk di , B 0;0LFk o Beg dk Ard d uke 1 thuk thrk gA

7-1 ge Ardi d ckj e dI irk pyk\

1799 e ekjh YUdkbl fo;j fcNV u eu';k d "kjhj e jkx xflr {=k di vkrfjd Bjpuk |
Icfikr voykduk d nkjku vki | e xFi gb jpukvk d fy, "V’ ;* skuh Ard dk uke fnkA blgku
viuh iLrd e bud ckj e foLrr fooj.k Hi fn;kA vkidk ;g tludj vi’p; gixk fd fcNV u Ardk
d vé;;ue K{en’lh k mi ;kx ugh fd;k FkA mudk vé;;u e[[; =i 1 &r Ardhij viekijr ik
mighu gy rk Ardk dk e[; =i I 3 Hixk e ciVk FiA

- o Ard thj’k d leku Fk mig Qkbcl dgkA
- 0 Ard tkrjy] ikuh d £l Fkmig flj1 dgkA
3 dN Ard fpifpi Fcml E;dl dghA

migku bud vk} milleg cuk, ftue 21 wvi;
Ardk dk fooj.k feyrk gA vit d le; e i;kx e viu
oty Ikj tr Ardk dk ukedj.k ,o0 fooj.k fcNV d
fooj.k 1 dkQh feyrk tyrk gA

D ugh g fd feNV gh Ardk dk vé; ;u dju
oky 1gy oKkfud FA bull yxHx ,d *kritnh 1o oKkfudk
u ilélk o tr Ardk dk n[Ik vij mudk fooj .k vyx&vyx
"*fnkoyh e mudh Brg dh cukoV] Bjpuk o dk;k d
viegkj 1j fd;k FkA bue 1 ,d oKkiud ugfe;k xho
11641&1712% FkA blgku e[; =1 I nk fu'd'k ifrikinr
fd,A bud vulkj 1R;d 1kk e nk 1dkj d tfod Hikx
gkr gA 1gyk fiFh beTek nll gk oM idk'Bh; %A xho gh 0 fo= Dekd&5 b *oku Hjk n[k x, fofilu
oKkfud Fk ftngU loiFke iryh f>Yyh Okyh Ue] Litho Iko d Ardk d fp_
no I Hjh dk”kdkvk dk 1jUdkbek dgkA *yaMu o "oku
11838% u Hh b1 fn’kk e veé;;u fd, tk fd xio d vé;;u I feyr&tyr FA blgku i{kn d 1k d
viMi dkv e olh gh dk’kdkvk dk n[kk €0 xio u tkekk dh dki’kdkvk e n[k FA "ytMu o "oku u
viu vé;su e ;g Ha iksk fd Pk M d 1V dh virfjd Trg d Ard ijldibek 1 ijh rjg feyr

gA
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Ardk d ckj e vé;;u dju oty ,d vi; oKifud uxyh FA ; oulifr "WL=h Fk ftlgku
QlefVo ,0 Lvey Ardk di IdYiuk niA bigku QkefVo Ardk dk reh I of) dju oky Ard ;k
ejilVefvVd uke fn;kA bugku Bkogkkuniod voykdu fd;k wkj ik;k fd ikék dh €Mk o ru d "'k Hkkx
,0 trvk e jDr o Ropk e bl idkj d Ard ik, tir gA bld Nk gh uxyh u ik e ufydk d
tl Ardk dk & fd ikui [fut o Hktu dk Bogu djr g blg @e’k thbye vij Tyk,e uke fn;kA
Ardk d bl legidj.k e migku Hitu o ikut d Bogu dh fn’kk dk Vidkj elukA

uxyh di rjg "yiMu vij "oku u Hd rth 1 of) djr g, Ardk dk n[i vkj ik;k fd bu
Ardk dh dif’kdk, Nkvi] dnd cM o Li"V FkA dif’kdkn0; di ek=k cgr de FiiA tl&tl dif*kdk,
ifjiDo gkrh xb ; dk’kdk, vkdkj e cMi] dnd NkWK i ;kir di’kdk n0; wkj budh dif’kdk f>Yyh
rAk ok kalk iUk ekvh gkrrh xbA

bl idj geu n[k di dI vyx&vyx le; e oKkudk u Ardk e dif’kdkvk dh 0;oLFkk
dk n[WA Ardk di Bjpuk ,o0 dk;k dk I{erk I voykdu fd;kA It u Ardk dk foLrij 1 Te>u
d fy, mud 0;0LFk o dk;k dk viekj cuk;kh Tk gh BHh oKkfudk u Ardk dk ikék o trvk nkuk
e vé;;u fd ;KA migku ikékk o trvk nkuk d Ardk e lekurk o vleturk dk thuu dk i3kl fd kA
gekj "kjhj e AN Ard , 1 g tk ikekk d Ardk I Lekurk j[kr g] ; Bekurk bruh vigkd girh g fd
vutlol oKkfud Hi bue vrj dju e dfBukb egll djr gA kell;ri €r Ard ifjiDo ikni
dif*kdkvk dh ryuk e vitkd dkey gkr gA ik ,0 tr nkuk d Ardk e difkdkvk dh 0;0LFk j
mud dk;k e Bekurk d viekj 1j gh "yiMu o "oku u dkf’kdk fB)kr dk ifriknu fd;k FKA

o dif’kdk fh)kr d e[; fcn Dk g\

ge Hh ;fn ik o trvk d Ardk dk xgjkb I voykdu dj rk ik,x fd ik e Bogu dk
dk; dju oky vkj Igkjk nu oky vigkdi’k Ard er gir g tcfd trvk e ik;i ; Ard tifor gir
gA vikerkj ij ik d Ardk e folkfEr giu oky vkj folEr ugh gku oky {i=k e ge vklkuh I vrj
dj Idr gA mnigj.k d fy, follkfer {i=k dh dif’kdk, Nkvh o iryh ik okyh gkri g tcfd
violkFer {k=k dn dk’kdk, cMr o ekvh fikilk okyh gkri gA €rvk d Ardk e bl rjg dk vrj dj
tkuk ef’dy gA
7.2 Ardk dk leghdj.k (Grouping of tissues)

geu i<k fd le;&Ne; ij oKkfudk u ikni o tr Ardk dk vé; ;u fd ;A
bud foLrr ve;;u d fy, oKkfudk u Beghdj.k dh 1f@;k dn Igk;rk yiA ble
migku Ardk d dk;i fLFkr] IxBu] 0;0LFk o folctu {kerk vifn Xk dk vigk
cuk;kA veé; ;u di Hodlk di nf'V I ge ikni o tr Ardk dk ,d Ik leghdr u
djd vyx&vyx legidr dj jg gA

UEJHH3 :
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ini Ardk d legidj.k dk ,d mnigj.k futu idkj dk gk Idrk g&

EICERS TN

foHktu o foHknu
d vikj 1j

!

TSl Sadd

ibudh dk"kdkvk e fohkktu
dh {kerk gkrh gt

mnkgj.k& ru o €M d fljk 1j

l

I Hdd

tbudh dif*kdkvk e fotkktu
dh {kerk ugh ;k cgr de gkrh gr

IxBu d wi/ikj
1j fotkktu

ik, thu oty Ard

Xl Sdh

bu Ardk e ,d gh idkj
dh dif*kdk, ghrh gA

fLFfr o dk;

d VK] ij

l

U Hdd

il/k d fofflu

vxk dk cka vkoj.k
o 1j{l dk dk;

!

HYTT KD

ik/k d foftkUu Hkxk dk fuek.k
o vi; Ardk dk 0;ofLFkr
dju e enn dju dk df;

enrd & jldkbelt

l

Sifed Sad (S—9a8d &d®)
bu Ardk e ,d I vikd
idij di dif*kdk, ghrh gA

\fLkar o dk:

d vkMkj 1j #logu d

VI 1k
ikut o [Kut Hiktu
yo.k dk logu
STger TelIgH

Lrkydk.trd idkyldlkbet

n<krd ILDyjUdkbek

fo= @ekd&6 ikni Ardk dk legidj.k

dk logu
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ijUdibek LDy jliclkbet dlkyldibe

AT

vrdidh: LFk fyxundr df*klk fHkflk

VdiM

okfgdk

| | tibye ijldibe—"

tlbye Tyk,e vk, e ijldibek
fp= @ekd&7 ¢ foftlu ikni Ard

Aij fn, x, legdj.k dh ,d Bhek gA tc ge LFk;h Ardk dk mikjilkj Begidr djr g
rk ijldkbek o dkyldkbek dk LFik;h Ard dh 3.k e j[kr gA ijr ijUdkbek o dkyldkbek Ha forkkEu
dju dh {ierk j[kr gA vri 1k e ge ;g dg Idr g fd ifolker Ard o LFkk;h Ard nk filu&fiiu
Ard u gkdj di’kdkvk dh 0;0LFk d vyx&vyx Be; d fuzi.k gA blh dkj.k bu nkuk d eé;
dh fLFfr;k B ik;h ket gA mnkgj .k o LFk;h Ard feue fd follktu dh {kerk Ha gkr gA

pkyut ufydk

7-2-2 tr Ardk dk legndj.k (Grouping of animal tissues)
vib,] vc ge tr Ardk d ,d idkj d legidj.k dk le>r g&
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kjhj e ik; thu "kjhj dk fuek.k dj "kjhj d "kjhj d foftlu
oky foffklu vxk fofiu wxk dk fofklu vxk vxk e Bonukvk
dh Bj{kk dju 0;ofLFkr dju] €Mu dk xfr o mihiuk dk
dk dk; o Bgkjk nu dk dk; nu dk dk; fogu dju dk
dk;
Ropk] eg dh vilrfjd "(jhj d fofliu Hixk e
Irg] jOr oifgfu;k d ik;h thu okyh rf=dk
fdukjk] QQMk dh ok; dif*kdkvk d leg
dfidkvk o oDd dhb
ufydkvk e ik, thu
okyk Ard
R veh SNICAREN| g el
l l !
okFk 1J] xnu vkin - wkgkj uyh] "okl uyh] an; e ik;h &krh
1 €M afk;k & JOr okfgfu;k vifn e gA thou 1;r dk;
gekjh bPNku Bkj ik;h tkrh gA gekjh djrh gA
dk; djrh gA bPNku Bkj dk; ugh
djrh gA
JTRTAT FHlD T FHad T Sl BHICT ol

vikrfjd vxk dk
L 1okjk nu dk d¥;
vrjkxk] 1f*k;k Ropk

d e/;] jDr okfgfu;k

kjhj d rki dk
fu;f=r djrk g
rik vxk dh ncko
o >Vdk I j{k

"Wy d rkide

ij fu;=.] viDlhtu
0 dkcu MkbwiD IkoM
dk Togu] “kjhj dh

"kjnj dk <kpk
cukuk] N j{k
rHk xfr e
Lgk; rk djukA

' ok 1 1A
PRk rf=dlk difkdivk djrk gA jock 1 Hj{
d piji vij TGHBIMCGA o0y of i
ik k ek gAl l afor
T KIRED

fp= @ekd&8 | tr Ardk dk leghdj.k

l

Surfker
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"tydh midyk Ard
(Scaly epithelial tissue)

foflu ja df.kdk,
olke; Ard (Different blood cells)
(Adipose tissue

e

AL BSOS

Jfjviyj Ard i VLA Ard
W (Bone tissue)
Ivh Roph; Ard (permal tissue) ich B:keh Ard (Connective tissue)
Ji[kr 1%k; Ard an; i'; Ard
(Striated muscle tissue) (Cardiac muscle tissue)
Vjf[kr i%; Ard unstriated muscle tissue)
Uiy itk Ard (Muscular tissue) int rf=dk Ard (Nervous tissue)

fo= @ekd&9 + fofu idkj d tr Ard
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vt rd geu Ardk d bfrgkl o mud legidj.k d ckj e i<iA vib,] vc ge dN Ardk
dk voykdu djr gA

7-3 ikni Ardk dk voykdu

bu f@;kdykik dk dju d nkjku vki fp= 7 dh enn yA O
i@ ;kdyki&d HETING

7-3-1 Roph; Ard (Dermal tissues)

ilék e foph; Ard dk voyidu dju d fy, ge fufu 1@;idyki djr gA bld fy, ge fj:k
dh ilk] H{en’k] doj fLyi] LytbM vifn di vio” ; drrk gixia

o fj sk di iUk dk ncko yxkdj bl rjg riM fd il dh fupyh Brg di £>Yyh vyx fudy vk, A
o bl £>Yyh dk LykoM ij j[k vkj ,d cn tkuh Mky dj doj fLyi I <d nA

o bldk I{en’kt 1 voykdu dj o bldk fp= viuh dkih e cuk,A voykdu d fy, vki fp=
10 dhenny Idr gA

e viu voyiduk e di'kdkvk dh 0;0LFik o Ijpuk d ckj e foLrij 1 fy[iA
jii dif*idi,

/ fNn

cha fHlk virfjd fikflk
, 1Mef
"kdlk,

DykjklyLY
fo= @ekd&10 t iUk di fupyh Brg di f>Yyh dh dif’kdk, ,0 j{ dkf’kdk,

o D;k vkidk DykjkiykLV ;Dr dkf*kdk, fn[kb ni\ fn, x, fp= dh enn 1 crk, fd blg D;k
dgr o\

I{en’k e & dk’kdk, vkidk in[kkb n joh g o ikek dh Bcl ckgjh ijr ckg; Ropk ;k Roph;
Ard gA trvik di Ropk di rjg bldk “h ie[k dk; j{k djuk gA vri bldh dk’kdk, vkill e IV
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gb gkrt gA £k fd vkiu viu voykdu e Ho n[k gkxkA bud chp vrdk’kdh; LFkku ugh gkrA ik;t
'd LFkkuk 1j feyu oky tkelk dk ;g I[ku I cpkrh gA tyn; 1kl e eke €l 1frjie Brg cukrh
gA LylkbM e vkidk dkf’kdkvk T vyx vU; 1dkj dh jpuk, Hh fn[lkb nh gkxiA blg jek dgr gA jék
dk nk oDd d wvkdkj dh dkf’kdk, %j gkrh g] ; j{n dkf’kdk, dgykr gA ; dkf’kdk, ok;eMy 1 gok
dk vinku&inku dju d fy, Igk;d gA ok'ilREtu lok'lk d #1 e kut dk ikek 1 fudyuki dh fd;k
“h jékk d Hgk gkrh gA
fun’k v bl f@;kdyki d fy, vii vi; ekly iflk;k dk B mi;kx dj Idr gA bl fLFkr e viid
Li"V voykdu d fy, Uk dh £>Yyn dk yky L;kgh@viyrk@ Yfuu | vifkjfer djuk
1MXKA
@ ;kdyki &5
7-3-2 enrd (Parenchyma)
bl f@;kdyki d fy, ge dyk] iVitM k@okp Xykl] MEFDVX ulMy] vk;kMu foy ; u] LykoM]
doj fLyr o H{en’lh dh vko™;drk gkxhA
o fMEIDVX utMy dk mi;kx djr g, dy d ue fgLlk dk fudkyA
o bl aVifM’k ;k okp Xykl e j[k dj MEIDVX uiMy dh Bgk;rk 1 elyA
. ely g, dy dk FkMk Bk fgL Bk ydj LykbM e j[k ,0 vk;kMu foy;u dh AN cn MkyA bl
1j doj Lyt yxk,A
o I{en’k e futu viodu 1j bldk voykdu djA ml Hkx dk << tgk dkf’kdk, vyx gi u fd
,dnlj 1 1Vh gbA
o LykbM dk vk;kMiu I vitkjfer dju 1 dkf*kdkvk d vnj fLFkr LVkp d d.k xgj&uhy jx
d gk thr g vij xXPN d -1 e fn[lkb IMr gA
. bl Hkx dk mPp vkogku ij Qkdl dj bu dikf’kdkvk dh 0;0oLFk dk nf[ku dk i;kl djA
o voykdu di xb dk’kdkvk dh 0;oLFk dk fp= vki viuh dkih e cuk,A
vkl 1k, x fd bu dif’kdkvk e dnd L1"V gkrk gA dki’kdk, Nkvh gkrh gA bue dikf’kdk n0;

de o df.kdke; gkrk gA dif’kdk f>Yyh L1"V o ckjhd j[k dh rjg gkrh gA bu dki’kdkvk d chp fjDr
LFku ivrdkfkdh; vodkki Ikk;k €krk gA

tc ijldibek e 1.kgfje IDykjkfQy* 1k;k thrk g rc bl Dykjudkbek dgk thrk gA tyh; kel
e ijldkbek dh dif’kdkvk d e¢; e cMh xfgdk, gkrh g] bl ,jUdkbek dgk tkrk gA
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f@;kdyki &6
7-3-3 n<krd (Sclerenchyma)
bld fy, ge ue o id g, ve#n@uk’kirn vk;kiMu foy;u] LykbM] doj fLyi o I{en’k
dh vko’ ; drk gkxhA
o utMy di Igk;rk I ve#n d dN ue Hixk lArdi dk fudky dj Lykom d Aij j[
o bu Ardk ij vk;kMu foy;u di nk cn MkyA
o bu Ardk dk uiMy dh Igk;rk I ely rifd dif’kdk, vyx&vyx gk tk,A
o I{en’lh e futu vikotu 1j bldk voykdu djA
o vkidk ijudkbek T f%jh xgj jx dh jpuk, fn[kkb nxiA
J bue I ,d ;k nk xgjh jpukvk 1j I{en’kh e Qkdl djA
LDyjUdkoek Ard ik dk dBkj vkj etcr cukrk gA bldh di’kdk, yci] iryh vij er gkt
g D;kfd bl Ard dh fflk fyfiuu d teko d dkj.k ekvh gkrh gA fyfiuu dk”kdkvk dk n< cuku
d fy, IeV dh rjg dk; dju okyk ,d jkBk;fud inifk gA difkdk ik e bld teko d dij.k

dif’kdkvk d eé; wkrfjd LFku ugh gkrk gA ukfj;y d j°K Brjk d chek dk vkoj.kl B[k rkjb d
j’k vidn Ha LDyjUdkbek Ard d mnigj.k gA

74 tr Ardk dk voykdu
bu f@:kdlykik ok dju d nijiu Vi fp= 9 di enn yA o
f@;kdyki&? UFSEQD

7-4-1 Roph; Ard (Dermal tissue)

. vkiu "thou dh ekfyd bdkb dkf’kdk* ve;k; e xky d vikrfjd Trg dh LykoM cuk dj
I{en’lh T n[k gkxnA

o bld vykok vki f1j e ik;h tku okyh #00) ,Mh 1 mrju okyh peMh viin dk Ha B{en’k 1
n[kA

o dkf*kdkvk dh 0;oLFk o bud egé; vrdif’kdh; LFku dk ¢;ku e j[kr g, viu voykduk dk
fy[k o fp= Hh cuk,A

Roph; Ard vxk d “irj vij cigjh vkj Ik;k tu okyk ,d 1j{iked dop gA vkiu n[ik gkxk
fd bl Ard db dif’kdk, iryh dnd ;Dr o vifkdr IV ghri gA dki”kdkvk d chp LFiku ugh ghrkA
Ij{kk d DF& Dk ;g Bogu] Bo.k o ejter vikin dk; “h djrk gA
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f@;kdyki&8
7-4-2 i’lh; Ard (Muscular tissue)
bl f@;kdyki d fy, ge an; dh 1’k; dkf’kdk dh LFkGh LykoM dk mi ;kx djxA 15k kkyk

d LytoM ciDl e 1 &n; 1’lh; dkf’kdk dh LykoM fudkydj midk K{en’ih 1 voykdu djA viu
voykduk dk ukv dj fp= Ha cuk,A bId fy, vki fp=9 dhenn y Idr gA

o i’ Ard dh Bgk;rk 1 ge diu&dku I dk; Tilu djr g\

trvk d "kjij e gku okyh xfr;k i’k Ard d dkj.k gh gkt gA phg ;g xfr chgjh VXK gk
1jK xnu vkfin dh gk ;k vkrfjd vxk vir] QQM] an; vifn dhA

7.5  Ardk d dk; (Function of tissues)

VHiO rd geu ;g le>u dk i3kl fd;k fd Ard dif*kdkvk d Teg o mud clgj ik; thu
oky okrkoj.k dk Hftefyr -1 gA bu nkuk dh vki I f@;kvk d Qylo:-i gh ,d idk d Ard ,d
;k,d 1 ovikd dk;k dk Tilu dj 1kr gA

D;k vki thur g\

Ard ,d idkj d no I #j jgr g] ;g0 no Ard d pkjk vij dk okrtoj.k gkrk gA bl no
d IxBu vkj vk;ru e ifjoru Ard d f@;kdykik dk iHifor djrk gA blld fy, fofflu
yo.k di fuf’pr ek=k vR;Ur vio’;d gA IHt Ardk| pkg o trvk e gk ;k ik €] dk b
no d mfpr eké;e dh vio’;drk gkri gA Ardk d cip dk no bud dk;k d fu'iknu e
egroi .k Hfedk fulkkrk gA

ik;h W cgdkkdh; k& ,0 trvk e dif'kdk—=Ard—=>vx—=>vxr= dbh 0;0LFk gkri gA ;
mud fofflu tfod dk;k dk BEikinr djr g €l Ithok e ituu d fy, ,d vyx 0;oLFk vij mIltu
d fy, ,d vyxA vrige ;g dg Idr g fd ik ,0 trvk d *kjhj e Jefotkktu gkrk gA

mnkgj.k d fy, tkbye ,o0 ViLFk nluk Ard g & @e’k ik ,0 €r dk Igkjk nu dk die
djr gA bld LH& K tkbye yo.k vkj tkuh dk Bogu djr g vkj ViLF;k vkrfjd vxk dk B j{ik
inku djri gA fdli Hi ,d vx e de | de nk Ard gir g tk fo’k% 0;0LFk e IXBr gkr g wij
feydj ,d ;k vikd dk;k dk djr gA €0& il ikk dk ,d vx g o VK[k trvk diA ilkh ikgfjr
dh Bgk;rk B ade’k I7y'k.k o jekk dh Bgk;rk B gok d vinku&inku dk dk; djrh g o vk[k n[ku
diA 1kek d 1di’k I’y'k.k dju oky Hkx vkj trvk dh vk[k e dN , It {kerk g fd o 1dk’k dh
Lok;rk 1 die djr gA gk iUk dk idk’k 17y'%.k d fy, idk’k di vio”;drk g ogh vk[ik dk n[ku
d fy,A
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cgdikf’kdh; thok e dN Ard , I gkr g & virik of) Hi djr g vkj forlkeu dh {lerk
H jIkr gA 5 yxtkx "kjhj o THO Hkxk e mifLRkr gkr ] mnkgj.k d fy, Ropk vkj o IHo Ard &
vxk di virfjd Trg cukr gA bld vykok AN Ard , I gir g t "kjhj e Hj.k inkfk dh rjg dk;
djr gA ; j’k;Dr Ard g tl €r e if’k;k vij ik dh Bogu Ardk e ik, tu oky j’KA ; nkuk
gh Igkjk o yphykiu inku dju d BiF&BKFk ,d Hikx dk nlj Héx T tMu dk dk; Ho djr gA bue
vir'i% of) dju dh {kerk Hh gkrh gA fEB T of) vikj ejter dh 1f@;k 1jy gkrh gA

o ilni o tr Ardk d dk:k e Delurk, crk,A

D;k vki thur g\

trvik e ,d lIhek rd of) glu d cin Bkek); dk’kdkvk dk fotkktu #d thrk gA 1jr dN
di’kdk, , Ih Ho ghrh g] € vih Ho fodkfer gku dh {kerk j[krh gA blg LVe dif’kdk, dgr gA
tc fh fdIh vx dh dif*kdk, ejdj >M tkrh g rk ; dif*kdk, u;h dif*kdk, cukdj mudh
{ifrifr dj nrh gA tc LVe dif’kdkvk dk folkktu gkrk g rk nke 1 ,d dkf’kdk rk foldnr
gkdj mI Ard dh dif*kdk dk zi y yri g exj nlji dif’kdk Lve dif’kdk d i e cu
Jgrh gA

oKkfudk u , It LVe dif*kdk, [ktu e IQyrk ikir di g] tk fIQ Kcfékr vx gh ugh cfyd
wU; vxk dh dkf*kdk, Hb cuk Bdrh gA budh enn 1 {kfrxLr vx cuku d 1;kI fd, €k jg
gA ViLFeTtk o uotkr K’k dh xHuky Ivkoyh e Hi LVe dif*kdk, ik;h €kt gA LVe
dif*kdkvk dk 1;kx"kyk e Bjf{kr j[k thrk gA

7-6  Ardk db Bjpuk o dk; e Bcik

di’kdk=>Ard—=vx->vxr=] bl idkj ;g Ijpuiked IxBu le; d Ik %Vr gvk gA
bl ifd;k e igy ,d dif’kdh; Bjpuk, viLrfo e vibA bull cgdif’kdh; Benk;k dk fodkl yxHx
580 fefy;u o'% 1gy gviA bl 1fd;k e dif’kdkvk di Ijpuk o dk;k e Hh ifjoru vk;kA

;inge kel d tyn; 1 LFkyh; cuu di 1f@;k dk n[k rk ge dif’kdkvk dh Bjpuk o dk;k
d cip d Icek dk Be> ik,xA tc ik €yh; thou dk NkM LFkyh; okrkoj.k e vk, rk mig 1dk’k
I’yhkdfy, i;kr I; dkidik vkj dkcu MkoviDRkoM o *ollu d fy, 1;kr ek=k e viDIitu
miy(& FA ijr bud Bkeu viu vkidk ITku I cpku dh pukrh Hb FiA ;fn ge tyh; o LRkyh; Tiekk
dh €M) ruk o iUk di vilrfjd Bjpuk dk fp= Ha n[k rk ge vnktk yxk Idr g fd LFkyh; okrkoj.k
e viu ij feéh e fLFkr €Mk 1 ydj iflk;k rd ikuh dk Bogu d il gvk gixiA
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0 WiLkr gb FER T o vid 1 vikd ikuh dk volek dj koA Tk gh ufydk: i Tjpuk,
4 fodfl r gb FEN dij.k vo'liFkr ikuh o [Hut yo.k il e vU; ok rd igp ik;iA bu uyh = il
ljpuk dk vii f0;kdyki&L d fp=k e # n[k Idr gA

blh 1dkj €yh; okrkoj.k I LFkyn; okrkoj.k e vku 1j tr dif’kdkvk dh Bjpuk o dk;k e
vk, cnykok dk Hk Be>k €k Bdrk gA tyh; trvk e "kjnj dh Brg d }Hjk "olu d fy, gok dk
vinku&inku gkrk gA LFkyh; okrkoj.k e vku 1j trvk d "kjij dh Brg gok d IEid e viu ij 1[ku
yxiA QylLo:-i LFkyh; trvk e dif’kdk, , 1 ueh;Dr Begk e 0;oflFr gb ftle vidkdifékd gok
xg.k dju dh {kerk FeA vkt Be> gh x, gkx fd ge ;gk QQMk dh ckr dj jg gA QQMk dh Irg
cglLrjh; o oyf;r gkrh gA budh Irg dk {i=Qy vfekd gkrk g] fEI 1 gok d Ixg.k 0 vknku&inku

e Bfoékk gkrh gA

e[k "in (Keywords)

Ard (tissue)] Jefoktu (division of labour)] Roph; Ard (dermal tissue), Hj.k Ard (ground tissue)]
logu Ard (vascular tissue)] thbye (xylem), Tyk,e (phloem)] ri=dk Ard (nervous tissue)] 1 ;&
Ard (connective tissue)] 1°i; Ard (muscular tissue)

o R

geu In[k

Ard] dif’kdkvk d Teg o mud ckgjh okrkoj.k inot dk Iffefyr i gr g & ,d ;k ,d
1 vitkd dk; djr gA

,d Ard e ,d I vikd idkj dh dk’kdk, gk Idrh gA

0 foktu o foknidj.k dh 1f@;k d QyLo:-1 lelu dif’kdkvk d leg vyx&vyx idkj d
Ardk e folkfnr gk tkr gA

e vyx&vyx idij d Ardk e dk;k d cvoij dh i@k ok Jefoiceu dgr gA

o vyx&vyx le; ij okkudk u tr o ikni Ardk e Tekurk o fofurkvk dk vé; ;u fd;kA

o foiktu dju dh fkerk d vighj ij ikék d Ardk dk nk Tegk e j[i x;k g ifodkeh Ard
,0 LRk;h ArdA ijr LRk;h Ard €1 ijudkbel] dkyldibek e Hh follktu dju dh {kerk gkr
gA
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vH:kl
1.
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trvk d Ardi dk mud vidkj ,o di; d viéj ij phj Tegk e j[ x:k g Roph; Ard
1;kth Ard] i76; Ard vij ri=dk Arda

Ardk d Ijpuk o dk; ,d nlj dk iHifor djr gA

Igh fodYi pu& I_;Fi:'n :
@  ini Arddk Togu d viekj ij fd:k x:k legdj.k g&
v thbye ,0 1jUdkbek ich thbye ,0 fyk,e
il% fyk,e ,o0 Roph; Ard int ijUdkbek ,o0 ,judkbek
@ Ard g&
ivh dkf’kdkvk dk Teg ich dikf’kdk, ,o dkf’kdk no;
W dif’kdk, ,o0 mid vklikl dk no ink bue I dkb ugh
i) fyfuu dk teko fdu Ardk e gkrk g&

v 1jUdkbek lich dkyUdkbek
1% Dykjudkbek int LDy jUdkbek

fiDr LRk o ifr dj&

0
(ii)
(i)

Ard ik e ikut vij [ut yo.k dk logu djrk gA
Ard eg di Hirjh Brg e ik;k thrk gA
"kihy d fofkiu wxk dk xfr o Bgkjk nu dk dk; 0 Ard djr gA

Ard I vii D3k Ie>r g\

fdlgh riu Ardk d dk;k dk viu "Knk e fy[(A

cgdif’kdh; thok d Ardk e Jefotkktu dk egRo cr¥, A

LDyjldibet Ardk d dN , I mnigj.k fy [k felg vii villiut 1 viu vilik ni Idr gA
jor di 13kt Ard D:k dgk i g\

Ardk d vé;zu d frgfld ifji{; ij ,d Vi fy [
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o ilni Ardkd legidj.k dk é;lu e j[ir g, up cu vk pv ok ijk dj&

M UIqy SHdd

ibudh dif*kdkvk e fohkktu
dh {kerk ugh ;k cgr de gkrh gt

lvk/kkj ------------------
Xl Hddh Sifed Sdah
{0 G bu Ardk e ,d I vifd
1dkj dhi dikf"kdk, gkrh gA
fLFfr o di; .
l d Vi ij ae;
EEIRECRED 1‘*1'\’°T HAD e TG
y S
T

100 Ardk di Ijpuk o dk; dk vkil e %fu'B Bcék ghrk gA bl dFiu dk Te>k,A

1. ikni Ardk d legidj.k dk bud dk;k o fo’kkrkvk dk é;ku e j[kr g, crk,A

12 tr Ardk dk fdru Begk e ciVk x;k g\ budk ckvu d viekj H crk, A

13- Dk vki tr o ikni Ardk dk fdugh vU; idkjk e oxidr dj Idr g\ bld fy, vii fdu
viekkjk dk pux\

tjk Nfp,

vitdy uotkr K’k di xtkuky@vkoy (placenta) dk 1;kx’kyk e Dk Bjffkr jk &
Jok g\



ve;k; &8
_ jli:fud vicku
UFLETH (Chemical Bonding)

geu ijek.k Ijpuk dk vé; ;u djr le; i<k g fd 1R;d rRo d ijek.k e byDVkuk dh B[ ;k
fuf*pr gkrt gA BkFk gh 1R;d d{k e byDVkuk dh B[ ;k rFik 0;oLFkk Hb fuf*pr girh gA 1jek.k e
byDVkuk dh B[ ;k rFk mBd ukikd e mifLFr ikVkuk dh B[ ;k cjkcj rFik vio'k foijhr gir g blfy,
1jek.k dh idfr o] r mnklhu gkrh gA

;0 N[k x;k g fd 1dfr e 1k, thu oky dN rko f@;k*y gkr g vkj dN rRo vi@;A bl
le>u d fy, ;fn ge rRok d byDVkfud fol;kl dk n[k rk ;g jkpd ckr Be> e virh g fd rRok
d jkIk;fud x.K ijek.k d vire ickaret dfk e mifLFkr byDVkuk db B[ ;k 4l ;k€h byDVkub ij
fulj djr gA , 1 rRo] ftud ijek.kvk d ckare d{k e viB byDVku ighfy ;e dk NiMdj] ble nk
byDVkut gkr g] Bkell;rt ;kixd ugh cukr vkj ,d ijekf.od xBk d :i e ik, thkr g] ; rfo g&
ghfy ;€] fuvku] vixku] f@IVku] thuku viinA ; rRo f@;k ugh djr blfy, blg vid; imrd"Vi x|
dgr gA gify;e dk NiMdj vU; THh vid; xIk d ckare d{k e viB byDVku iv'Vdi gkr gA
8-1 vk;fud c& (lonic bond)

. , 1 rRo ftud 1jek.kvk d ckare dfk e viB byDVku I de gkr g lgkbMktu

i | dk NkMdj] o ckare d{k e viB byDVku ikir dju d fy, viu gh ijek.k ;knlj
ijek.k 1 B;kx i@;k djr g vRfkr vid; x1 fol;kl ikir dju dk 1;k1 djr g
"1 dIN

vib,] bl nfud thou e mi;kx fd, tku oky ued %lkiM;e DykjkbMi d
mnkgj.k Hjk Te>A 1kM;e DykjkbM] BkiM;e rFk Dykjhu rRok | feydj curk gA vki thur g fd
IkiM;e rFk Dykjhu dh 1jek.k B[ ;k @e’ki 11 rFik 17 gA vikb,] budk byDVkfud fol;kl cuk,&

- -
UFY2YE

Na - 2,8,1
Cl - 2,87

11

17

vc] nkuk rhok d byDVifud fol;kI di n[kdj crt, fd&

e  bud ckare d{f il ;kth d{it e fdrugfdru byDVviu g\

e  IiiM;e rfik Dyijiu ijekk d ckare dik e VIB&VIB byDViuk di vidWk ijk gu db
D;I&D;:k Mbouk, gk Idrh g\
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fp= Peld&l | idé IkiM;e DyjibM dk cuut

vkiu n[k fd BdM;e ijekk d Kd{k e 2, L d{k e 8 rik M d{k e 1 byDVku gA igyh
Ifkouk ;g gk Bdrh g fd BkiM;e M d{k d 1 byDVku dk R;kx n] fell mid K rHk L dfk e
@e"ki 2 rHk 8 byDVku jg tk,A , It fLRfr e og vid; x1 foU;kl ifuvku 2] 8 1kir dj yxkA

nljh Itkouk ;g gk drh g fd BkiM;e 7 byDVku xg.k dj] fell mld K dfk e 2, L d{k
e 8 rfik M d{k e 8 byDVklk gk &k, A , Ih fLFr e og vid; x 1 fol;kl Ivixku 2] 8] 8 ikir dj
YXKA

1iM;e dh ijek.k B[;k 11 gA bldk vFk g fd mid ukfkd e 11 ikVku rik d{ik e 11
byDVilk gA ;fn og ,d byDVku dk R;kx djrk g ;k Bkr byDVku xg.k djrk g rk D;k vki crk
Idr g fd ml 1j fdruk vio® gkxk\

ijek.k o] r mnklhu gkrk g D;kfd mid ukikd e mifLFkr éu vkof*kr ikVkuk db B[ ;k d{i
e mifLFkr .k vikof*kr byDVkuk di B[ ;k d cjkcj gkrh gA byDVik d xg.k dju ij ijek.k .k
vkof*kr vk;u i Kk ul rFik Rskx dju 1 eu vikof*kr vk;u Sekuk; uk cukr gA vk;u iy ik;k €ku
okyk vko'k xg.k ;k R;kx fd, x, byDVkikk dh I[;k d cjkcj gkrk gA

vib,] vc Dykjhu ijek.k 1j fopkj djA vid; x 1 fol;kl ikir dju d fy, Dykjhu Hh ,d
byDVku xg.k ;k Bkr byDVku dk R;kx dj Bdrk gA ;fn Dykjhu ,d byDVku xg.k djrkg rc mld
Kdf{ke2 L d{ke8omMmd{ke 8 byDVku gk tk,x rFk og DykjkbM vk;u (CI%) cuk,xkA ;fn
og lkr byDVkuk dk R;kx djrk g rc mld K dfk e 2] L d{k e 8 byDVku gk &k, x rFik og CI™*
Vk;u cuk, XkA

1fM; e ukitkd Bkr virfjDr byDVkuk dk ckék j[ku e B{ke ugh gkrkA mIh idkj Dykjhu d
fy, Ho 17 dh fLFkfr ikir djuk dfBu gA bldk vk g BkM;e ijek.k d fy, ,d byDVku dkR;kx
djuk rfk Dykjhu ijek.k d fy, ,d byDVku xg.k djuk Bjy g vri LIiM;e ijek.k ,d byDVku
R;kx dj Na* vk;u rFk Dykjhu ijek.k ,d byDVku xg.k dj CI- vk;u cukrk gA
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foijhr vio'k gku d dkj.k BkiM;e rFk DykjkoM vi;u TjLij vkdfkr gkdj fLFj o] r cy
e cékdj BkiM;e DYkjkbM iNaCl: dk fuek.k djr gA

bl idkj cuk cék o] r I;ktd cé ;k vk;fud c& dgykrk gA ftu ;kixdk dk fuek.k bl
idkj d vikcéku I gkrk g mlg o r I;ktd ;kixd ;k vk;fud ;kixd dgr gA e;ku nu ;K; ckr
;9 g fd BkiM;e DykjkoM v.k d -1 e ugh 1k;k thrk cfYyd ;g foijhr vkof'kr vk;uk dk RePp;
gkrk gA

;ok cék ,d BkiM;e vk;u vkj ,d DykjkbM vk;u d ee; gh ugh curk cfyd ,d f=foel;
fOLVy dk fuek.k girk g fele 1R; d &u viof*kr BkiM;e vk;u] _ .k viof*kr DykjkoM vk;u T 2%k

gkrk g Bid ol gh .k vkof*kr DykjkoM wvk;u] éu vkof*kr kaM,e vk;u I Ak jgrk gA fALVy
e IkiM; e vi;u dh B[ ;k DykjkoM vk;u dh B[ ;k d cjkcj gkrh gA

Na* vk;u I fjk CI- .
______——a

\EY
cr PN — —

fp= @eld&l | i[i 1M;e DykjkoM o f=foeh; Bjpuk

vefjdh jIk;uK fxycV U;Vu ybl (Gilbert Newton Lewis) u ijek.k e mifLFkr 1 ;kth
byDVkuk dk n’kku d fy, byDVku fcn Bjpuk ;k ybl irid (Lewis symbol) dk mi;kx
fd;kA bl foftk e 1jek.k d ckare di’k e miflFkr byDVkuk dk n’ku d fy, ml rko d
irid d pkjk vij mru gh fen yxk, thr g feru byDViu mild ckare di’k e mifLRr jgr A

vib,] vc ge dN wikj ;kixdk dk vé; ;u djr g ftue vk;fud cé ik;k tkrk gA eXuhfk;e
,0 Dykjhu d eé; Hh vk;fud cék dk fuek.k gkrk gA eXubfk;e dh ijek.k B[;k 12 gA bldk
byDVkfud fol;kl fyf[k, rFk ;g Hh Bkfp, fd og Al vid; x1 fol;kl wkir djxi\

ge thur g fd eXutf*k; e 12] 8] 2t dk vid; x1 foU;kl 42] 8k 1kir dju d fy, nk byDVkuk
dk R;kx djuk gkxk yfdu Dykjhu 1jek.k dk vid; x1 fol;kl 1kir dju d fy, ek=,d gh byDVku
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dh vio®;drk gkrh gA Bikfp,] eXuhf*k;e Hjk R;kx x, nk byDVkuk dk Bek;ktu d b ghxk\ ;gk
Dykjhu d nk ijek.k eXunf*k;e d ,d ijek.k d Bkrk cé cuku e Hkkx yr g vFkr iR;d Dykjhu 1jek.k
eXunf*k;e Hjk R;kx x, nk byDVku e 1 ,d&,d byDVku dk xg.k dj vid; x1 fol;kl 42] 8] 8
ir djrk gA ;o0 dij.k g fd ;kixd dk I= MgCL gkrk gA D;k vki eXulfk;e vi;u 1j mRilu
vio'k dh B[ ;k crk Idr g\

~an
X X

fp= Pekd&2 | eluif*k;e DykjkoM dk cuuk

vib,] vc ge ,d vij ;kixd di n[k t fd divl;e vij violieu 1 feydj cuk gA

divl ;e dh ijek.k 1]k 20 rAk violTeu o ijekk 1]k 8 gh bud byDVifud folskI fy[kdj
crib, o dI vig; x1 folskI ikir djx\

geu n[k fd dfYl;e d ckare d{k e 2 byDVku g tcfd viDIhtu d ckare dik e 6
byDVku gA vri dfYl ;e d fy, nk byDVku R;kxuk vkj viDIftu d fy, nk byDVku xg.k djuk
vilku gA bl 1dkj viDIhtu] diYl ;e HjkR;kx x, 2 byDVkuk dk xg.k dj vk;fud cé cukrk gA
diYl;e viDIkbM e diYl ;e rFk viDRiEu vk;uk 1) vko'k Dk ghx\

fp= @Dekd&3 & dfYl;e viDIkbM dk cuuk

VHh rd geu n[k fd rRok d viceku e ,d ijek.k Hjk ,d ;k nk byDVku R;kx €kr g rF
nlj ijek.k Fjk xg.k fd, tkr gA vib,] vc ,d vkj mnkgj.k ,yfefu;e dk n[kr gA

Yifefuse rFik Dykjiu dh ijek.k [ 3k @e' 13 rFik 17 gA byDVku d LFukrj.k Hjk AlCI,
d byDViu fen Bjpuk fp= di ijk dife,A
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“Cl:
fp= Qekd&4 b ,yfefu;e DykjkoM dk cuuk

geu mnkgj.k e n[k fd cek cuku d fy, IkM;e ,d byDVku dk R;kx djrk g] ogh
viDIftu dk nk byDVkuk dh vko® ; drk gkrh g vFkr nk byDVku xg.k djrk gA bl idkj nkuk d
ckare dfk e viB&viB byDVku gk tkr gA Ikp,] ;fn BkM;e rFk viDIhtu d ee; wvkcéku gk r
cuu oky ;kixd BkiM;e wviDIkbM dk B= D;k gkxk\ vk;fud cek dl cuxi\ fn, x, byDVku fcn
1jpuk fp= dk byDVku LFkukrj.k n*lkr g, 1jk dift,A

Na*

fp= QDekd&5 © IkiM;e viDIkbM dk cuuk

= 18-2 1;ktdrk (Valency)

geu dN mnkgj.k Hjk n[k fd foftklu rRo vi@; x1 fol;kl 1kir dju d
= [fy, k rk byDVkuk dk R;kx djr g ;k xg.k djr gA vri b;ktdrk dk ge bl
idkj 1e> Idr gA
o IiiM;e d I;kth d{k e ,d byDVku gkrk g & vid; x1 fol;kI ikr dju
gr R;kxk tkrk g vri bldh I;ktdrk ,d gkrh gA
o diyl;e viu b;keh d{k I nk byDVkuk dk R;kx djrk g vri diYl;e dh
I;kedrk nk gkrh gA
o Dykjhu d B;ken dfk e 7 byDVku gkr g wvkj og v'vd ijk dju d fy, ,d
byDVku xg.k djrk g vrt Dykjhu dh 1;kedrk ,d gkrh gA
I;ktdrk ge ;g crirt g fd fdlh rho dk 1jek.k vid; xI foU;kl iklr dju d fy, fdru
byDVkuk dk xg.k djxk vFok R;kx djxkA bl i1dkj ge n[kr g fd rRok d ijek.k 1;keh dik 1
byDVku R;kx dj vkj dN 1jek.k byDVku xg.k dj v'vd ijk djr gA ge ékrvk vkj vekkrvk dk
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mud Hkfrd x.k d viekj ij 1gpkur gA vk;fud cék fuek.k e fEl rRo d ijek.k byDVku R;kxr
g o ékr dgykr g vkj ftl rRo d 1jek.k byDVku xg.k djr g o vékr dgykr gA

1°u

1 IVi'k;e rik Dykjhu dih ijek.k B[k @e™d 19 rHk 17 g&
(i) bud byDVkfud fol; kIl fyf[k,A
@)  bud gk vid; xI fol;kl ikir dju dh D;k&D;k DHkouk, gk Bdrh g\
(i)  1kVi'k;e DykjkoM e cuu oky vk;fud cek dk byDVku fen B jpuk fp= cukdj n*kb,A
(v)  1kVE'k;e DykjkbM e 1kvi'k;e rFk DykjkbM vk;u 1j vko'k D;k ghx\

2- fyfrk;e dh ijek.k B[k 3 rRk Tywvkjhu dh ijek.k B[;k 9 g] bud cip cuu oky cé dk
byDVku fcn Bjpuk fp= Hjk inf'kr dift,A

3 viDIftu o ikvik;e di I;kedrk fdruh g\ Be>kb,A

4- ,d rRo d md{k e byDVkuk d B[ ;k7 g rRFkmBdh I;ktdrk1 g rkmB 1 cuu oky vk;u
dk byDVkfud fol;kl D;k gkxk\
vki thur g fd ,Ykfefu;e d ckare d{k e rhu byDVku gkr g ftlg R;kx dj og Al3 vk;u
cukrk gA D;k vki , 1 rRo dk uke crk Idr g feld ckare d{k e pkj byDVku gkr g\

8-3  Ngl;ktd ce (Covalent bond)

vc ge dkcu rRo 1j fopkj djr g fehdh ijek.k B[k 6 vkj byDVkfud
fol;k0 2] 4 gA ;fn dkcu] c& cuku d fy, 4 byDVku dk R;kx dj gify ;e 1jek.k
IK d{k e 2 byDVkut dk foU;kl 1klr dj rc C* vk;u cuxk ;k 4 byDVku xg.k dj r
fuvku 1jek.k IK dfk e 2] L dfk e 8 byDVkui d lBeku fol;kI ikir dj rc C*+ Eu%f'ﬁ_ .
VKU cuxkA

mi ; DRk nkuk gh fLFkfr;k e vLFkb vk;u dh ikflr gkxh virs nkuk gh fLRkfr sk BHo ugh gA bl
fLFkfr e dkclk] cék dk fuek.k A djxk\ vkb,] n[k ;g dl THo gA

vc ,d fodYi ;g gk Idrk g fd og nlj rRo 1 byDVkuk dk Bk>k djA Bk> dk Dk rifi;
g\ vib,] dkcu VVIDykjkoM d mnkgj.k I bl Te>A ;g ,d dkcu rFk pkj Dykjhu ijek.k I feydj
curk gA ge Kkr g fd Dykjhu i1jek.k dk v'vd 1jk dju d fy, ,d byDVku dh vko®;drk gkrh gA
>0k 1R;d Dykjhu 1jek.k viu ,d byDVilk dk Tk>k dkcu d ,d byDVku I djrk g] mih idkj dkcu
H 1R;d Dykjhu 1jek.k I viu ,d byDVku dk B>k dj cek cukrk gA bl @e e dkcu rFk 1R;d
Dykjhu 1jek.k vid; x 1 fol;kl 12] 8 rFk 2] 8] 8 1kir djr gA Bk> d byDVkuk 1j nkuk 1jek.kvk
dk eku viekdkj gkrk g vFkr Tk> d byDVilk dh x.kuk nkuk 1jek.kvk d v'vd e dh tkrh g Yfp=
Dekd&6HA
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fp= Dekd&6 & dkcu VVIDykjkoM e Igl;kedrk cék

vib,] vc ge dicu ,o0 gkbMktu I cuu oky ;kixd eFku dk n[kA dkcu 1jek.k d fy,
byDVKkk dk R;kx dju ;k xg.k dju dh vi{kk byDVilk dk Bk>k djuk By gkrk gA yfdu gibMkEu
dh fLFkfr d I gkrh g\ gkbMktu dh 1jek.k B[;k 1 g] bhdk riRi; g fd mid ukfkd e ,d 1kVku
vij Kd{k e ,d byDVku gA mid lBehi dh vi@d; x1 gify;e g ftld K d{k e nk byDVku gkr
gA tc dkcu vkj gkoMktu d eé; vikcek dk fuek.k gkrk g rk dkcu pkj byDVkuk dk Lk>k djrk g
tefd gioMktu dk Ik> d fy, ek=] ,d byDVku dh vko®;drk gkrh gA bl idkj dkcu dk ,d
1jek.k rikk okoMkeu d pkj 1jek.k byDVkuk d Bk> Hjk CH,v.k dk fuek.k djr gA

/I;\ TT

N h

fp= Qekd&7 b eFku e Igl;ktd cé
vib,] vc ge dicu d ,d vij ;kixd dkcu MkbviD IkbM dk n[kr gA uke I Li'V g fd blle
nk viDItu 1jek.k iMkb ,d milx g feldk vk nk g] MkovkD IkbM dk riRi; nk viDLKTEU 1jek.kh
gkr gA 10 e geu n[k fd viDIttu Bkekl; ri nk byDVku xg.k dj f}1 ;K€ vk;u O cukrk g] ogh
dkcu] byDVku nu dh vi{kk Bk> d Hjk c& cukrk gA D;k vki crk Idr g fd dl dkcu vij
viDIftu feydj LFk;h ;kixd dkcu MoviD BkbM dk fuek.k djr g\ ;g rih Ito gkrk g tc iR;d
viDIftu ijek.k nk byDVkuk dk Bk>k dkcu d nk&nk byDVkuk d BkFk djrk g ifp= @ekd&8tA

- o - X XS -

fp= QDekd&8 & dkcu MkbviDIkbM e Igl;ktd cé
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mi;Dr bjpuk n[kdj vki crk Idr g fd dkcu ,0 viDIitu d egé; fdru cé cux\ bl
;kixd e dkcu d nk €kMh byDVku 4 byDVkuk vkj 1R;d viDIhtu d 1 tkMh byDVku 12 byDVkuh
d eé; Ik> 1 f}cék dk fuek.k gkrk gA 1o d mnkgj.k e dkcu u Dykjhu d BkFk CCI, rFk gkbMkEu
d liFk CcH, ,d&,d byDVku d Bk> d Hjk ,dy cék dk fuek.k fd;k FkA dkcu MkowkDLIKbM v .k
e dkcu rFik viDLtu d eé; f}cek dk fuek.k gkrk gA ,dy wikj frcék dk nk 1jek.kvk d e; Qe
O IS VK nk kv 13 Fhgk infkr djr gA

bl idkj d ;kixd] ftue nk 1jek.kvk d ee; byDVkuk d k> Hjk c/k dk fuek.k gkrk g]
Igl;ked ;kixd dgykr gA ;gk é;ku nu okyh ckr ;g g fd nk ;k vigkd ijek.k byDVkuk d Bk>
Hjk Teti d vid; x1 fol;kI dk ikir dj yr gA bl idkj d ijek.k leg dk v.k dgr g vri
Igh;kth ;kixd d v.k nk ;knk I vigkd 1jek.kvk T cu gkr gA

ty ,d ;kixd g tk gioMktu ,o viDIttu d B;kx 1 cuk gkrk gA vki thur g fd
gkoMkeu dk 1> d fy, ,d byDVku tcfd viDlntu dk B> d fy, nk byDVkuk dh vko* ; dr¥k
gkrh gA ty dh byDVku fen Bjpuk cukb, ftle gioMktu vkj viDIhtu nkuk dh I ;ktdrk Br'V
gk Ifp= Dekd&9A

P —~ P

fp= Qdekd&9 t ty e Igl;ktd cé
vekfusk ,d ;kfxd g feldk v.kl= NH,gA ;g ukbVktu vij gkbMktu I feydj cuk gA
gkoMktu dk Bk>k dju d fy, ,d byDVku tcfd ukbVktu dk Lk>k dju d fy, riu byDVku db
viko”;drk gkrt g fEL N 0 vid; x1 foU; kI 1kir dj 1d Yfp= @ekd&10%A D;k vki bl ;kixd dh
byDVku fen Bjpuk cuk Bdr g\

H
- : I
I
H

fp= @ekd&10 ' vekfu;k e Igl;ked cek

vib,] vc ge gkoMktu e vkceku 1j fopkj djr gA vkidk irk g fd gkoMktu Bcl gYdh
x1 gA bldk byDVkfud foU;kl n[ku i1 ;g ckr L1"V gkrh g fd bld clare d{k (K) e ek= ,d
byDVku g vk ge ;g Hh thur g fd gkoMktu v.k dk viLrRo gA gioMktu dk ,d 1jek.k] nlj
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gkoMktu ijek.k d Bk ,dé&,d byDVku dk Bk>k dj gkbMktu dk ,d v.k cuk yrkgA bl bl idij
inf'kr dj Idr g ifp= Qeld&11HA

fp= Dekd&l1l i gkbMktu e Dgl;ktd cé

;ok geu n[kk fd v.k dk fuek.k flu&fHlu rRok d ijek.kvk d 1;kx 1 gh ugh cfyd ,d
gh rho d letu 1jek.k d feyu I Hab gkrk gA

gkoMktu rRo dk viLrRo f}ijekk v.k d i1 e g i;gk milx f} dk vk g nk vri f}ijek.k
dk riRi; g nk 1jek.k: rFik ble ,dy ce gA

D;k fdlh rRo d ijek.kvk d eé; f}cék Hh ghrk g\ vkb,] ,d rRo viDIitu ij fopkj djr
gA ge thur g fd viDLktu dh 1 ;kedrk 2 gkrh g rik bBdk byDVkfud fol;kl 2] 6 g vri vid;
x1 fol; kI iklr dju d fy, viDIitu d ijek.k vkil e nk&nk byDVkuk dk Bk>k djr g vkj bud
ee¢; f}c& curk g lfp= Dekd&12tA

fp= Dekd&12 t viDItu e Bgl;ktd ck

vkidk ;g tudj vi'p; gixk fd dikcu ijekivk d ed; Fhoik vij f=cé # ik;k tirk gA

vib,] ,d mnlkgj.k CH, #;k H,C=CH,} dk n[k ftle ,d dicu ijek.kl nlj dicu ijek.k
d BFk nk byDVkuk d Bk> gk viuh nk 1;kedrk, eV djrk g tefd "K'k nk 1;kedrk, vU;
ijek.kvk 1 Ir'V ghrh g ifp= Dekd&13A

fp= Qekd&13 ' ,Fu e Bgl;ktd cé
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mih idkj ge f=ct dk cuuk Hh nk ijel.kvk d ed; byDViuk d k> Mjk Tek Idr g

vc ge ukbVktu ij fopkj dj fele iR;d ukbVktu ijek.k riu&riu byDVkuk dk Bk>k
djrk g D;kd ukbVktu dh ijek.k B[;k 7 g rRk bldk byDVvkfud foU;kl 2] 5 gkrk gA pfd
ukbVktu d nk ijek.k feydj v.k dk fuek.k djr g vri ukoVktu dk viLrfo f}ijek.k xI d -i e
gkrk g ifp= Dexd&14A

) \ \7 /
fp= Dekd&14 § ukbVktu e Igl;ktd cé

10 e vkiu n[i fd dkcu&dicu d eé; ,dy ;k f}cék gkrk gA mih idkj dkcu&dkcu d
ee; f=cek Ho ik;k tkrk gA v.k C,H,(HC = CH) dh futufyf[kr 1jpuk gkrh g ifp= Dekd&15A

fp= Dekd&15 4 ,Fkbu e Igl;ktd ce

geu bl vé;k; e n[k fd rRok dn I;ktedrk bl ckr 1j futkj djrt g fd rRo vid; xI
fol; k1 wkir dju e viu I;kth d{k 1 fdru byDVkuk dk R;kx djrk g ;k fQj xg.k djrk gA geu
;0 Wb n[k fd rRo viu gh 1jek.k ;kwvU; rRok d ijek.k I byDVkuk d Bk> Hjk Hkh v'vd ijk dju
dk 1;kl djrk gA vrige L;ktdrk dk bl idkj Ho Ie> Idr g fd dkb rRo v'vd ijk dju d
fy, ftru byDVku Bk> gr miyGek djkrk g og midh brko dit I;kedrk dgykrt g mnkgj.k d
fy, dkcu dk y] pfd dkcu v'vd ijk dju d fy, pkj byDVkuk dk Bk>k djrk g] vri dkcu dh
I;kedrk pkj gA dfYl;e viDlkbM e viDIitu ijek.k] dfYl ;e ijek.k I nk byDVku xg.k djrk
g fdUr dkcu MkbviDIkoM e 1R;d viDIftu 1jek.k] dkcu I nk byDVkuk dk Bk>k djrk g rk nkuk
fLFkfr;k e viDIftu dh I ;kedrk crib,A vri rRok dh B ;ktdrk cé cuku d fy, R;kx ;k xg.k
fd, ;kfQj Ik> d fy, miyek fd, thu oky byDVku dh B[ ;k gA

1'u
1 ,Fu (C,H,) dh byDVku fen Bjpuk cukb,A
2- ,d .1 v.kdh byDVku fen Bjpuk cukb, ftle fheek 134 ik;k thrk gA
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3 Dykjhu dh ijek.k B[k 17 gA
(i) bhdk byDVkfud fol;kl fyf[k,A
(ii) byDVku fcn Bjpuk Hjk Dykjhu v.k dk cuuk Be>kb,A

8-4 wvk;fud rFk Bgl;keh ;kixd (lonic and covalent compounds)

geu n[k fd 1jek.kvk Hjk T;keh d{kk 1 byDVku d R;kx €ku vFok xg.k fd, t 1
vk;fud cék rik byDVkuk d Bk>k dju 1j Igl;kth cék cur gA o ;kixd ftue vk;fud cé ik;k
thrk g vk;fud ;kixd ko] r B;kth ;kixd dgykr g rFik o ;kixd feue Iglh;ked cék ik;k
tirk g] Igh;kth ;kixd dgykr gA vib,] vc ge bu ;kixdk d x.k dk n[kr gA
8-4-1 wvk;fud ;kixdk d x.k (Properties of ionic compounds)

1 Rlell; rt vk;fud ;kixd ty e %yu'ly gkr gA
2- vk;fud ;kixdk d xyukd ,0 DoFkukd mPp gkr g D;kfd bue foijir vk;u vkil e icy

o] r vkd'.k cy Hijk cék gkr gA icy vid'k.k cy I cu c/k dk riMu d fy, vikd Atk db

viko®;drk gkrh gA
3 vk;fud ;kixd ty e %yu 1j vFok fi%yh gb voLFk e vk;fur gk thr g vri ; o]jr d

Ipkyd gir gA
8-4-2 Igh;kth ;kixdk d x.k (Properties of covalent compounds)

1 Rlell;rt gl ke ;kixd ty e viyu'ly gkr gA
2- bud xyukd ,0 DoFkukd vk;fud ;kixdk dh ryuk e ik;i de gkr gA
3 Igl;kth ;kixd fo]r d dpkyd gkr g D;kfd bue vk;uidj.k ugh gkrkA

vib,] ,d f@;kdyki Hjk ;kixdk e o] r pkyu dk 1ji{k.k djA
f@;kdyki&l

loiFke pkj cidj yife,A vc blg @e'lé "d*] "[¥] "x* vkj "% ukekidr dift,A 1R;d chdj
e 100&100 mL ty ydj futu inkFk dk feykdj foy;u r;kj dift,A

1 cidj 'd* e 2 ptep Bkelkj.k uedA

2- chdj "[k* e 2 ptep dfYl ;e DykjkbMA

3 chdj "x* e 2 ptep "kDdjA

4- chdj "% e 2 ptep XyditA

vc Icl igy cidj 'd* d foy;u e nk xQkbV dh NM Mckb, ifp= @ekd&16k xQkbV dh
NM byDViM dh rjg dk; djrh gA blg rkj d Hjk cYc ,0 9 okYV cVjh 1 €M fp=kulky ifjaFk
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ijk djA &l jg fd nkuk NM wkill e Li'k u djA

. D;k cYc tyk\ .
e bl izkx diwv; cidj "[¥] ] "% e j[k | |
foy;uk d Bk nkgjk, ,0 voykdu dk
uv dja \ [
ve fuufyfkr i*uk d mlj n& ! .

» chdj 'd* ,0 "[k e cYc D;k tyk\
» chdj "x* ,0 "&* e cYc D;k ugh tyk\

o ve vii le> x, gkx fd ued rFk

divlze Dytjibhl e ofr Witdrici o= @dehkdflg“k P
d dij.k fo]r pryu girk g rik fodj "% oy;u dn pkydrk di 1.

,0 Xydkt e Igl;ktd cek d dkj.k fo] r pkyu ugh gkrA

[
1 vk;fud ;kixd ,o0 Iglh;ktd ;kfixd e vrj fyf[k,A
2 vk;fud ;kixdk d xyukd ,0 DoFkukd mPp gkr g] D;kK\ Be>kb,A

e[; "n (Keywords)

Vk; U fion] &kuk; u lcationt] .k u Yaniont] vk;fud cé Yionic bondt] Bgl ;ktd cé icovalent bondt]
B>k fsharingt] I ;kedrk ivalency] vk;fud ;kixd Yionic compoundi] Igl;ktd ;kixd lcovalent
compoundi] MRd"V ;k vid; X1 inoble orinert gash] I;kth d{k ivalence orbith v'Vd loctett] fLFkj
o] r vkd'k.k (electrostatic attraction), byDVku fcn Bjpuk ;k ybl Bjpuk felectron dot structure or
Lewis structure!

geu Ik

o vk;fud cé fuek.k e ,d 1jek.k byDVku R;kxdj ékuk;u rFk nljk ijek.k byDVku xg.k dj
__.Kk;u cukrk gA foijhr vko'k oky vk;u fLFkj fo] r vkd'k.k e cédj vk;fud c& cukr gA

o Igl;ked cék ijek.kvk d eé; byDVkuk d Bk> }Hjk curk gA
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o nk ijek.kvk d ee; ,d&,d byDVku d Bk> Hjk ,dy cé] nk&nk byDVkuk d Bk> T f}cék
rrk riu&riu byDVkuk d Bk> 1 f=cé curk gA

. vi@d; x1 fol;kl ikilr gr ckare dfk ;k I;ken dk 1 feru byDVku R;kx ;k xg.k fd,

thr g ;k Ik fd, thr g og ml rRo dh 1;ktdrk dgykrh gA

o vk;fud ;kixd ty e foy;] mPp xyukd] DoFkukd oky rFik tyh; foy;u ;k fi%kyh gb
VOLFKk e vk;fur gir gA

o Igl;kth ;kixd ty e vioy;] futu xyukd ,o0 DoFkukd oky gkr g rFk bue vk;undj.k

ugh gkrkA

\Vilq |

1- Igh fodYi pfu,&

(i)

(i)

(i)

tc 1dM;e Dykjhu 1 f@;k djrk g rc&

ivi 1R;d BkiM;e 1jek.k ,d byDVku xg.k djrk gA
ich 1R;d Dykjhu ijek.k ,d byDVku xg.k djrk gA

Wt aR;d TdM;e ijek.k Tkr byDVku xg.k djrk gA
it 1R;d Dykjhu 1jek.k Bkr byDVku R;kx djrk gA
,d IM;e 1jek.k vij BkiM;e vk;u&

ivi gkl fud i 1 lefu gA

ich 1kVkuk dh B[k Beku gA

iLke Bgl;ked c& dk fuek.k gkrk gA

it byDVkuk di B[ ;k leku gA

,d vk;fud c& dk fuek.k gkrk g tc&
ivi 1;Dr gku oky 1jek.k byDVku xg.k djr gA
ich 1;Dr gku oky ijek.k byDVku dk R;kx djr gA

it ,d 1jek.k byDVku dk R;kx djrk g nljk xg.k djrk gA

int 1;0r gku oky 1jek.k byDVkuk dk Bk>k djr gA
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(v)  dku&lk rRo vixku dk byDVkfud fol;kI ikir dju gr nk byDVku [krk g\
Ivh eXunf'k; e ich TkiM;e
iy divl ;e ink 1YQj

v)  fdl v.k e f}cék ik;k thrk g&
ivh N, ich CH,
it Cl, int CCl,

2- fjor LFku dh ifr dift,&

(i) IfM;e ijek.k ,d byDViu dj rRo dk byDVkfud fol;kl
ikir djrk gA

(i) ukbVktu d nk Fjek.k e tiMh byDVku d k> Hjk ukoVktu v.k dk
fuek.k djr gA

(i) vi@d; xlk d ckare dfk e byDVkuk dh B[ ;k fdr gify;e e ;g
---------------------------- gkrh gA

(iv)  Dykjhu v.k e cek gkrk g tcfd eXulf*k;e DykJOM @ rrrrererorere
-cek gkrk gA

(v)  vk;fud ;kixd Dkell;rt ty e tefd Igh;kth ;kixd ty e

gkr gA

3 byDVku ok LRiukrj.k ;i ,d ijekk I nlj ijeck ij g rk fdl idkj d ci di fuek.k
g\ Te>kb, A

,d , 1 v.kdhbyDVku fcn Bjpuk cukb, fEle f=ce gkrk g\

vixku ijek.k Bgl;ked ceék Hjk vixu v.k iAr)t dk fuek.k ugh djrkA D;k\
rko X ,0 Y dk byDVkfud foU;kl g&

X=2,8,8,2 Y=26

rc X,0 Yd et; cuu oky cé dk 1dkj crir g, byDVku fcn jpuk cukb,A
I ;kth byDVkuk dk jkBk;fud ;kixd cuku e D;k ;kxnku gkrk g\ Te>kb,A

& )
(ii)

velfusk v.k e Igh;ktd célk dn B[ ;k crib,A
"IkiM; e DykjkoM ,d v.k g* & ;g dFu xyr D;k g\ le>kb,A

¢ fubufyf[kr ;Kxdk di byDVku fen Tjpuk cuidj cé d idkj fyf[t,&

(i) ty

(i) ukbVktu
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(iii) eXuff*k; e viDIkoM (iv) dfY ;e DykjkbM

vk;fud ,o0 Igh;kth ;kixdk d x.k fyf[k,A

,d ijek.k dh I;kedrk mid byDVkfud foU;kI B fdl idkj Bcfékr g\ Li"V dift,A
riu rRok d 1jek.k Pekd 6] 7 ,0 8 gA

(i) riuk rRok dn I;kedrk ,0 byDVkfud fol; kI fyf[k,A

@)  riuk rRo fdl idkj d ;kixdk dk fuek.k djx\ le>kb,A

futufyffkr e 1 Igl;ktd ,o vk;fud ;kxdk dk iFd dift, rFk mBdk dkj.kHo Be>kb,A
dfYl;e viDLkoM] Xydkt] BkiM;e BYQkbM] dikcu VVIDykjkbM] 1kVE'k;e DykjkboM
futufyf[kr e 1 fdldk fuek.k gixi\ rd Rfgr mRrj nnft,A

(i) Mg, (ii) MgCl, (iii) CI,



Ve k: &9
jilkzfud I= vij eky BdYiuk

(Chemical Formula and Mole Concept)

ge thur g fd nk ;k nk I vikd rRo vkill e f@;k djd ;kixd cukr gA ; ;kixd rRok d
1jek.kvk di fuf’pr B[ ;kvkd vkil e 1;kx 1 cur gA ge 1kul) ued] ’kddj] [Ku dk BkMk bR;kn
inkFk dk mi;kx djr g] ; IHO inkFk ;kixd gA geu igy Hh 1= d 1l cur g] Ih[k gA vib,] ge
;kixdk d 1=k d ckj e vikj foLrkj 1 1e>A

9-1 Igl;kth ;kfixdk d I= YFormula of covalent compounds

geu foflu gl ;ken ;kixdk] €1 dkcu MkbwkD RkbM] 1kuh] vekfu;k vkfin e cuu oky cek d
ckj e Ih[k gA dkcu MkoviDRkbM v.k e ,d dkcu d nk&nk byDVkuk dk IgHktu nk vyx&vyx
viDIiEu 1jek.kvk d nk&nk byDVkuk d BkFk gkrk g lfp= Qekd&l d¥A

fp= Qdekd&l ! idh

;fn ge dicu MbviDlkbM d v.k e ,d vij viDIhtu 1jek.k tMuk pkg rk midi fdl
ijek.k 1 byDVkuk dk Bk>k dju dh BeHkouk ghxi\

1gyh ;g fd og dkcu 1jek.k 1 Bk>k djA nljh ;g fd og fd I Hb viDIhtu ajek.k 1 Bk>k
djA viDlirtu ijek.k dkcu ijek.k 1 byDVku Bk>k ugh dj Bdxk D;kfd ditku d nkuk byDVku ;Xek
dk Igiktu nk viDlhtu ijek.kvk 1 gk pdk g vij og vi@d; x1 fol;kl ikir dj pdk g ifp=
@ekd&l [KA ;fn ge viDIhtu 1jek.k d BF] virfjDr viDltu d Ighktu 1j fopkj dj ifp=
@ekd&l xt rk ;g Ho BHo ugh g D;kfd bl D virfjDr viDIhtu 1jek.k i byDVkuk di B[k r
VIB gk tk,xh ijr igy viDIitu ijek.k 1j byDVkuk dh B[;knl gk &k, xi tcfd mid vire di’k
e byDVkuk dh viekdre B[k 8 gh gk Idrh gA

1/4[k‘/2 it
fo= QDekd&1 |t [k rFkk Hxk



134 foKku] dlfik 9

vri gk 1j virfidr viDlitu ijek.k d Bk byDVkuk dk Bgktu ugh gk Idrk g blfy,
CO, ;kfxd cuu dh IHkouk ugh gA dicu dk ,d ijek.k vij viDIhtu d nk ijek.k gt feydj ,d
LFik;h skixd cuk,x feldk 1= co,gkxkA blh idkj vi; ;kixdk d 1= Hn fy[k € Idr gA bld
fy, ge rRok d irhd ,0 mudh I;ktu {kerk, Kkr gkuh pkig,A

9-2  Hglh;kth ;kixdk d v.kikkj YiMolecular weight of covalent compoundst

ge thur g fd ,d gh rRo d ijek.k vFok flu&fHlu rRok d 1jek.k ajLij B;kx dj v.k
dk fuek.k djr gA rRok d 1jek.k Hij B ;kixd d v.kkj dh x.kuk di € Idrt g D;kd ;kxd dk
v .k mBd BHa Avd 1jek.kvk d Hkgk dk ;kx gkrk g €1 gkoMktu d 2 ijek.k rFik viDlhtu dk
1 1jek.k feydj tkut d 1 v.k dk fuek.k djr gA ;fn ge gkbMktu rFk viDIitu d 1jek.k Hikj Kkr
gk rk ge kuh d v.iHkj dh x.kuk dj Bdr gA gkbMktu dk ijek.kikj 1u rFk ViDIitu dk ijek. k]
16 u g] blfy, ikuh dk v.kkkj 2 x 1+ 16 = 18 u gkxkA

Vib,] dN VAj skixdk d v.ij db x.kuk dj&
1YQj MibviDIkoM dk 1= SO, gA 1YQj dk ijek.k Hij 32u g rc

1YQ) MoviDIkoM dk v.kHkj =32+2x16
=64u

blh idkj ubVitu dk v.Iij gk =2x 14
=28u

vk;fud ;kixd d eykuikrt 1= ,0 1= bdkb n0;eku

kM ;e DykjkoM dk vk.ifod B= BHko ugh g] D;kid Bkl vk;fud ;kixd e v.k ugh gir mid
Avd] vk;u gkr gA Bkl BkiM; e DykjkoM dk I= NaCl vFkok Na* CI- gkrk gA ;g midk eykuikrt
1= gA fofllu vk;fud ;kixdk d bu B=k Hjk Hkj Kkr fd, € Idr g ;g Hkj ,d v.k dk Hkj ugh
gkrk] bl ge vik;fud ;kxd dk 1= bdkb nl;eku dgr g mnkgj.k d fy, Dykjhu dk 1jex.k Hkj 35.5u g
vk BkiM;e dk ijek.k Hkj 23 u g rk BkiM;e DykjkoM dk = bdkb n0;eku 35.5 + 23 =58.5u gkxkA

u
;fn dkcu dk 1jek.k Hkj 12u g rk dkcu MibviDBKoM dk v.kikkj Dk gxk\
;fn ukbVktu dk ijek.k Bkp 14 u g rk vekfu;k dk v.kikkg Dk grxi\
gkoMktu d v.kikkj di x.kuk dift,A
futufyfkr vk;fud ;kixdk d 1= bdkb n0;eku dh x.kuk dift,A
Na,O, MgCl,, CaCl,, CaO

_l'> @ NS = -
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9-3 cgijek.kd vk;u YPolyatomic ionsh

ge tiur g fd vik;fud ;kxdk d tyh; foy;u fo]r d Ipkyd gkr gA
ve;k; JkIk;fud viceu e geu f@;kdyki 1 e n[k g fd BkiM;e DykjkoM dk
tyh; foy;u fo]r dk Ipkyd gkrk g rFkk og vk;fur gkdj BkiM;e vk;u (Na*)
0 DykjkbM vk;u (CI) cukrk gA ;fn ogh fd;kdyki ge BkiM;e ukbVV foy;u d [=]
IF djr g rc ;g Ha o] r Ipkydrk n’krk gA bl viekj 1j ge dg Idr g fd
IkiM;e ukoVV Hh ,d vk;fud ;kixd gA blle Hh NaCl d Beku Na* vk;u gA bldk vFk g fd bl
foy;u e Nar vk;u d virfjdr ,d _ .kof’kr vk;u NO,- Hi g ftle ,d ukbVktu vkj riu
viDIntu 1jek.k 1j dy ,d .k vio’k gA 1jek.kvk d , 1 leg ftu 1j dy vko’k fo|eku gk mlg

cgijek.kd vk;u dgr gA

NaNO3 —» Na'+ NO;

wU; vk;fud ;kixd Ha ikuh e foy; gku 1 euk;u rFk  kk;u e folkDr gir g tl&
NHCl —— NH/+CI

Na,SO, —— 2Na'+SO*
Ca(OH), —p Ca*+20H"
Na,CO, — 2Na'+ CO/”
mi;Dr vikf@ kvk e cu NH,*, SO, OH- vkj CO.> vk;u cgijek.kd vk;u gA

vk;uk 1] € vio’k 1k;k tkrk g ogh midh I;kedrk girh gA Bkj.kh Gekd 1 e AN vk; uk

dh I;kedrk, nh xb gA

1.k Dekd&l & vk;uk di I;kedrk,

,d 1kt

Lkt

kg I ;ktEh

Na*, Ag*, NH;

Cu?, Zn%, Fe?*, Mg®*

AP*

Br- lickekbM:

I= vk ; kMkbM¥
HCO," igkbMktudkcku Vi
OH- IigkbMKD BkbM#

s> 41 YQKbM:
CO,> idkckuVi

PO, IQLQV:
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g& &ukked vij _ .lRed eydA

eyd !Radicals
viof’kr 1jek.k rFik 1jek.kvk d viof’kr leg dk eyd Ho dgr gA eyd nk idkj d gir

kG éu vi;u gk {kg 1 1kir gkr g mlg {kjh; eyd dgr g tl&

NaOH —  Na'+OH-

NHOH — NH,+OH"

Ca(OH), —* Ca®+20H-

fn, X, mnkgj.kk e Na*, NH,* ivekfu; et rfik Ca? {kji; eyd gA

i kvksu gk vey I aklr gir g mlg VEY!; eyd dgr g tl&

HCI —>  H'+CI

HNO,  — H'+ NO,

H,SO, —» 2H'+S0,-

fn, X, mnkgj.tk e CI- iDykjkoMi] NO,- iukbVVi rRk SO,z %lYQVE VEyh; eyd gA

9-3-1

cgijek.kd vk;u oky ;kixdk d jklk;fud 0I=

ge vc ,d fo'kk viMk&frjNk 1)fr icriss-cross methodt d vulkj vk;uk 1j mifLFr vko’k

vHok I;kedrk dk mizkx djr g, jklk;fud 1= fy[kxA jkbk;fud B= fy[kr le; futufyf[kr
Pk dk ikyu fd;k thrk gA

1-

mnkgj .k& vekfu;e dickuv
Icl igy I%vd vi;uk d irnd@I= fy[k thr gA Bkekkj.krt uiRed Hix dk ird@ 1=
ckb vkj rRk _ .kRed Hix dk 1rhd nkb vij fy[kr gA

NH, Co,
17%vd vk;uk di I;kedrk, mud uip fy [k €krh gA
ind@l= NH, CO,
I ;kedrk 1 2
vk;uk di B;kedrkvk dk vik&frgNk djd ;kixd e mudk vuikr Kkr fd;k €krk gA
irnd@l=
I;kedrk

vekfu;e dickuV e velfu;e dk vuikr 2 rRk dikckuV dk 1 gkxkA
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4- cgijek.kd vk;u dk igy di'Bd e j[kr g] rRi’pkr vuikrk dk n’ku okyh B[ ;k dk iknkd
d :-lke fy[kr gA ;fn cgijek.kd vk;u dn B[k 1 gk rk di'Bd dh vko’ ;drk ugh gkrf]
BiFk gh 1 vd dk Hh ugh fy [k EkriA

(NH,), CO,
vri veffu;e dickuv dk I= & (NH,),CO, gA
vib,] dN vU; mnlgj.k T bl vij 1e>&

o 1M ;e ukbVV
irhd@l=

I;kedrk
vri 1=&NaNo,

. eXunf’k; e gkoMkD IkbM
ird@|l=

I;ktdrik
vri 1=8&Mg(OH),

o vekfu;e QkLQV
ind@l=

I;kedrk
vri 1=&(NH,),PO

4

o  IiMe IYQV
irnd@l=

I;kedr¥
vri 1=&Na,SO,
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. dfiyl;e 1YQV
ind@l=
I;kedrk
vri 1=&CaSo,
tc 1= e nkuk vk;uk 1y vko’k Beku gk rk ge I=dk Ijytdr djr gA blfy, ;gk1j 1=
Ca,(S0O,), dk Caso, d :lk e Ijyndr djr gA
o ,Yifefu; e 1YQV

irhd@|l=

I;ktdrk
1=AI(SO,),

L fukdfyf[kr 1.0 dk ijk dife,&&

;kixdk d uke mifLFkr eyd vko’kk dh B[ ;k kikd dk 1=
ekUkkked | .kkRed | ékUkkRed __.kkred
vekfu;e ukbVWV 1
1kM; e dickuV 2 Na,CO,
velfu;e gkoMD IkoM 1
exuf’k; e dkckuv 2 MgCO,
vk; ju QKLQV Fe*

2 fuEufyf[ir vigfud skixdk d 1= ok VIM&rjNE D)fr T cukb, &
velfu;e DYijibM] dfY I ;e glbMIDLIbM] eXuif”k;e 1YQV] vekfuze 1YQV] divl ;e QILQV

9-4 eky BdYiuk iMole concept!

ey D;k o\ ;g ,d F[;kgA vib,] n[kfd ;g vk;k dgk T vkj ;g mi;kxh
:- - D;k gA bldh dgkuh dh *k#vkr dN jklk;fud f@;kvk 1 gkrt gA Bu 1799 e irk
UHFDG7 ~ |pYk fd rio viil e ,d fuf’pr vuikr e gh f@;k djr gA igy ;g fuf’pr vuikr

Hkj d vulky gh 1gpkuk x;k FA fQJ oKkfud xy lkd u vud x Tk dh jkIk;fud
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f@;kvk dk ve; ;u fd;kA migku n[k fd fuf’pr rki vkj nkc 1 x1 Ino vi;ru d vullky by
vuikr e gh f@;k djrh g vij bl ,d fu;e d -1 e ifrikinr fd;kA MkYVu u viu 1jek.k fLkr
e rRok Hjk Hkj d vullkj ,d fuf’pr vuikr e f@;k gku dh 0;k[ ;k dn Fio yfdu & fu;e xy lkd
u 0;Dr fd;k mbdk D;k dkj.k g b1 1’u dk mud ikl dkb mUkJ ugh FikA xy Ikd u tc viuh [kt
d Ictk e vU; oKkfudk d Bk feydj fopkj foe’k fd ;k rc oKkiud cttify; I u bl cgr 1jy rjid
I 1e>(;kA mud vulkj fdlhHh xB d fn, x, vk;rue d.k dh B[ ;k Belu gkrh gA bldk vi’k;
g fd ,d ynvj gkbMktu e d.k di B[ ;k mruh gh g fEruh fd Dykjhu d ,d yiVj eA tc ,d yiVj
gkoMkeu] ,d yivy Dykjiu 1 1@k djrh g rk gkoMktu DykjkoM cur gA ctify; 1 d vullkj bu
nkuk xBk d ,d&,d yiVj 1jh rjg 1 blfy, f@;k dj jg Fk D;kid bu nkuk e cjkcj&cykey B[ ;k
e 1jek.k FkA bIh nkjku fofklu rRok d Bkif{kd ijek.k Hkj dh Hh X.kuk dh xb vkj bl rjg ijek.k
Hkj o viekkj i) v.kikj db x.kuk dh xbA ve xBk d %uRo vkj Hkj dh x.kuk djuk BHo gk ;A
te vylk&vyx xbk d v.k sk ijek.k dk Hy d vulkj fy;k x;k vkj mudk ,d fuf’pr nkc vkj
rki 1j jIk x;k rc ;g 1k;k x;k fd ;g Hh ,d fuf’pr vk;ru FkA €l fd&

1 0°C rki rFk 1 ok;eMyh; nkc (1atm) 1j 2 g gkoMktu dk vk;ru 22.4 L FKA

2 0°C rki rFik 1 ok;eMyh; nkc 1j 36.5g gkbMktu DykjkbM dk vk; ru Hh 22.4 L FKA
3 Lkeku rki o nkc 1j ;fn 18 g Hki yh xb rc mBdk Hh vk;ru 22.4 L FKA
4

bIh rjg I tc fdlh x1 dko°C rki o 1 ok;eMyh; nkc ij Bkif{kd v.kkj xke e fy;k x;k

rc mbdk Hh vk;ru 22.4 L 1kir gviA

fofflu X.kukvk Hjk ckn e ;g 1rk pyk fd 0°C rki o 1 ok;eMyh; nkc ij fdlh Hh x1 d
22-4 yiVj vk;ru e d.k fd B[ ;k 6.022 x 102 gkrh gA ;g ctify; 1 d dFiu d vu:i FA
6.022x10% dk vkokxknk B[k o dgr g vkj bl N, T n’l;k &krk gA

mi;Dr X.kukvk dk ;fn ge no rFk Bkl inkFkk d fy, dj rk ;g dg Idr g fd fdlh Hh
InkFk d xke v.KHkj vkj xke 1jek.k Hij e d.kk dh B[ ;k 6.022 x 102 gkxh kinkFk dk v.ktkkj o 1jek.k
Hikj xke e yr gtA

fu 1896 e oKkfud foYgYe VKLVokYM (Wilhelm Ostwald) u vkokxknk B[ ;k d fy, eky “kn
iLrifor fd;k Fik € ,d yfVu "iin g feldk vFk <j (heap or pile) gA Bu 1967 e eky bdkb Londkj
dj yh xb] tk ijek.kvk ,0 v.kvk dh ogn I['k dk fu-fir dju dk Ijyre mik; gA

1 eky = 6.022 x 10% {vkokxknk B[ ;k

eky ;k vkokxknk B[ ;k dh voekkj.kk ge ;g crkrh g fd fd I Hb inkFk dh fuf’pr ek=k e d.k
dh B[k fdrut girh g €1 23 xke 1kiM;e e 1 eky BiM;e ijek.k g vkj d.k dh 1[;k6.022 x 10%

gh :fn 46 xke IiMze g ri bIdk rigi; g fd 1dMse ijekk d 2 ety g vij d.k dh I[;k
12.044 x 10 gkth
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A R — N
| TvVHETuT | I =8 s |
A N N
I, |
I V4 AR 2, I\
| | e—— | (2) |
| |
7| o (AN

fp= QDekd&3 ' Eky] wvikokxknk B[k ,0 Hkj d chp Dcék
9-5 InkFk d Hkj dk eky e n’kkuk

geu ve;;u fd;k fd rRok dk ijek.k Hkj sk xke ijek.k Hij gkrk g rFk ;kixd d fy, v.k
Hkj sk xke v.k Hkj gkrk gA bud wiékj ij ekyk db T[;k dk ge bl idkj n’k Idr g&

rRok d fy,&

fnsk x;k n0;eku (m)

ehyk o I[;k (n) =
ykdi [k (n) xie ijekk i (m)

Jkixdk sk vikvk d fy, &

fnsk X5k n;eku (m)

xke v.k Hkj (M)

elyk dh I[;k (n) =
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dk dh B[k dk ely e n’kuk
fd I H0 ijek@v.k@vk;u bR;kin dh I[; eky 1 fubufyf[ir idkj 1 Icfir g&

fn, x, d.k di BI[;k (N)
viokxknk B[k (N,)

elyt dh I[;k (n) =

mnkgj.k & 1 futufyf[kr e ekyk dh I ;k dk ifjdyu dift,&
Idt 92 xke IkiM:e

gy b ekykdh I[;k(m) = 2
fnsk x;k nleku (m) = 92g
xke 1jek.k Hkj (M) = 23g
1=¢8 n= %

_22
23
= 4ely

W[k 36 xke ikuh

gy b ekykdh I[;k() = 2
fnzk x;k nl;eku (m) = 36¢
xke 1jek.k Hkj (M) = 18g¢

m
= n = —

36

18
= 2ely
2- futufyf[kr e ekyk dn B[ ;k Kkr dift,&
idh  18.066 x 102 VIDItuU Tjek.k
gy ! ekyk dh B[k (n)
fn, x, d.kdn [k (N)
viokxknk B[k (N,)

?

18.066 x 102
6.022 x 102

141
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N

—_ n=—
I_& No

18.066x10%
n=—-——
6.022x10%

= 3eky
[k 6.022 x 102 viDIfEu v.k
gy ' ekyk dh B[;k (n) =?
fn, x, d.k dh B[;k (N) = 6.022 x 10%
viokxknk B[k (N,) = 6.022 x 103
N
1=& n N,
. _ 6.022x10%
6.022x10%
= lely

3 futufyfkr e d.k dh 1[;k Kkr dift,&
idt 10 xke ukbVktu (N,) v.k
gy ' d.dkdh B[k (N)

?

fnzk x;k nl;eku (m) = 10 xke
xke v.kkj (m) = 28 xke
1=& N = an0
m
n=—
M
N = x N,
M
N = 10x6.022x10%
28

2.15x10% Vv.k
W[ 2 eky dicu ijekk
gy ¢ dkdh Ik )

Byk oh Ik (n)

I
-~

2 eky
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viokxknk B[k (N,) 6.022 x 102
I=& N = nxN,
= 2x6.022 x 102
= 12.044 x 10 1jek.k

9-5-1 wkb,] eky d ckj e le>

geu n[ik fd fdlh ") inkFk d Bkif{kd ijek.k] v.k sk I= Hkj dk xke e n’l;k thrk g]
fthe mih inkFk d 1 eky 16-022x10% d.k ftefyr jgr gA xMk d fy, ge bud Hkj d LFku 1j
vk;ru dk Hh uki Bdr gA 0°C rki 0 1 ok;eMyh; nkc 1j fdlh x1 dk 1 eky 224 yiVj LFu
Ajrk gA

bl ge fdlh 1= vkj vitkid;k d Beldj.k dk fy[ku vkj Be>u dk ,d vkj rjidk feyrk
0A tc ge dgr g fd dicu MbviDEkoM fd I vitki@ sk e Hkx y joi g vkj bl cO, d :lk e fy[kr
o] rkD;k bldk vFk ;9 g fd ge co, d ,d v.k d ckj e ckr dj jg g\

geu tuk fd ijekk vij v.k vRsr He d.k g vij gekj fy, ,d , Ih vikid:k dk djiuk
vIHo g] fele dicu MbvOIbM sk fdIh vi; inifk di doy ,d gh v.k fy sk &, VRkr e ge
co,fy[ir g rk bldk VFk 1 eky CO, v.k i girk gh vib,] n[k fd ; fdl idkj mi;kxi gA
glbMrEu vj viDIreu d skx 1 ikt cuu o vie@sk dk bl idkj infkr fdsk & Idrk g&

2H,+0, —» 2H,0

mi;Dr viid;k e tc gibMktu d nk v.i viDintu d ,d v.k I vitki@d;k djr g rk ge
thut d nk v.k Ikir gkr gA 1jr futufyf[kr vitid;k e ge viék v.k viDIrtu dk fd1 idkj yx\

H,+ %0, —» H,0

bl idkj dh vitki@;k dk ekyk dn B[ ;k Hjk Te>k € Idrk gA ;gk 1 eky gkbMktu v.k

VKj Viek eky viDItu v.k 1kx djd 1 eky v.k ty dk cukr gA blfy, tc ge H, fy[kr g] rc
bld nk vk gk Idr g&

. 1 goMktu v.k fehdk fd Bkif{kd v.kj 2 u gA
o 1 eky gkbMktu v.k fehdk xke v.kj 2 xke gA
vib,] vc ge ,d vi; f@;k dk n[k&
H,+Cl, — 2HCI
bl vitkf@;k dn 0;k[;k nk rjg 1 dj Idr g&
. 1 v.k gloMktu tc 1 v.k Dykjhu I Vi@ ;k djrk g rc 2 v.k gkbMiktu DykjkbM cur g ;k

. 1 eky gkoMktu v.k tc 1 eky Dykjhu v.k I vitki@d;k djrk g rk 2 eky gkoMktu DykjkbM
V.k cur gA
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17ub
1 By vodlkj.i d viekj ij fuEufyf[kr v kvk dk Te>lb, &
idt c+%0, —» CO

h[ ke %AI203+3 HCl — AICI, +1%HZO

geu Ik

o fdlh ;kixd dk jklk;fud 1= mid 1Avdk dk irhdiRed fu:-i.k gkrk gA

o Lkigh;ken ;kixd d B= e miflFr BHG ajek.kvk d Bk 1 v ik Kkr fd;k € Bdrk gA

° vk;fud ;kixdk d Avd] vk;u lguk;u o LKk uk gkr gA

o 0 tkukof’kr vk;u & {kj I 1kir gkr g {kjh; eyd rfk o _ .kof’kr vk;u tk vEy I ikir
gir g VEyh; eyd dgyikr gA

o ije.kvi d ,1 leg ftu 1j dy vio’k fo]eku gk mlg cgijek.kd vk;u dgr gA

° vk;fud ;kixdk e Avd vi;uk dh T;kedrk gk skixdk d jklk;fud B= Kkr fd, thr gA

° vi;fud ;kixd d 1= e miflFkr BHh vi;uk d Hkj B B= bdkb nl;eku dh x.kuk db
thrh gA

o fdlh inkFk d eky e d.k dh B[ ;k dk viokxknk B[ ;k dgr gA bldk eku 6-022x10% gkrk gA

vrjk'Vh; eky fnol
23 vDVcj dk ifro’k vrjk'vh; eky fnol euk;k tkrk gA fnol dh "k#vir Bcg 6-02 ¢t vkj
lelflr "ke 602 ct gkrh gA Be; d bl 1k 1 dk dkj.k viokxknk B[ ;k 6-022x10%2 gA

e[; "Kn (Keywords)

V.IHkj (molecular weight), eykuikri 1= (empirical formula)] 1= bdkb nl;eku (unit formula mass),
VIMK&EFr Nk 1) fr (criss-cross method), eky (mole), viokxknk B[ ;k (Avogadro number)
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VvH:kl

1 Ioh fodYl pfu,&

0]

(i)

(i)

v)

W)

CH,OH dk v.kikj gkrk g&

ivi 32 u ich 29 u UTTLLR
W 25 u fink 20 u

{kjh; eyd gkr g&

Ivh ekukof”kr vk;u ich  kkof’kr wvk;u

W mnkBhu 1jek.k int bue 1 dikb ugh

feu vi;uk 1j .k vko’k girk g 0 &

Ivh ekukof’kr vk;u gkr gA ich {kjh; eyd gkr gA
1t VEYK; eyd gkr gA it mnkBhu 1jek.k gkr gA
viokxknk B[k dk etu g&

Ivh 6-022 x 102 lch 6022 x 10%

i 6-022 x 10% ink 60-22 x 10%

0°C rki 0 1 ok;eMyn; nkc 1j 1 eky xH dk vk;ru gkrk g&
v 11-2 yiVj ich 224 yiVj

1% 100 yivj int 33-8 yivj

2 fjiDr LFku di ifr dift,&

()

(ii)
(i)
(iv)
v)

3 VEYI;

;kixdk d fy, = bdkb n0;eku gkrk gA

C,,H,,0,, dk v.kikj gA

PO, vk;u e rRok dh B[ ;k gA

,d eky dicu e 1jek.kvk dn B[ ;k gkrh gA
,d ely ty dk ni;elu xke gkrk gA

o {kjh; eyd dl ikr gkr g\

4- cgijek.kd vk;u fdl dgr g\ mnikgj.k nift,A
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10-

11-

12-

13
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mipr lc& thiM, &

LirHk "v* Lrhk c*
() 1 eky e v.kvk dh B[;k () 14 xke
(i)  VEyl; eyd g (ii) Mg?*
@iy  {4jh; eyd g i) SO
(v) 1 eky ukbVktu ijek.k dk Hij (v) 2 eky
()  CO, d 83 xke e ekyk dn I[;k (v)  6.022 x 10%

1= bdkb nl;elu fdl dgr g\ Mgso, d 1= bdib nl;eku dh x.kuk dift,A

fdl ékr d dictuv dk 1= m,CO, gl rc bld ukbVV dk 1= D;k ghxi\

;in L yfefuse 1YQV dk 1= AL(SO,), gi rc Al vk;u ij fdruk vio’k gixk vij fed 1YQV
dk 1= D;k gxi\

,d vk;u X g] fEl i nk éu vko’k g] bld ukbVV] 1YQV vk QILQV d 1= fyf[k,A
futufyf[kr d v.kj fyflk, &

NH,, PCI,, H,0,, S,, HCI

futufyf[kr d n0;eku dh x.kuk dift,&

5 eky vekfu;k 0-5 eky ty] 150 eky Na*vk;u] 02 eky viDIitu ijek.k

futufyf[kr e ekyk dh I[;k dh x.kuk dift,&

12 xke 0,] 22 xke CO,

VIMK&FrNk 1) fr 1 futufyf[kr d I= cukb,&

vk;ju 1YQV] ckij utbvv] IkiMze 1YQIbM] eXuff’k;e gibMktudkciuv



v/ ;k;&10
Jklk;fud viki@;k, ,o lendj.k

(Chemical Reactions and Equations)

nfud thou e gku okyh AVukvk 1j /;ku nife, vkj mue gku oky ifjoruk d ckj e Hifp, tl&

e n/k 1 ngh cuuk

o dk;y dk tyuk

o Hiktu dk 1duk

o VYikg dh dhy 1j €X yXuk

vkiu n[k fd Aij ni xb IHd %Vukvk e ifjoru d ckn oLr dh idfr vij igpku dN u dN
cny trh gA Hkfrd vk jkIk;fud ifjoru d ckj e ge fiNyh d{lkvk e 1< pd gA tc jkik;fud
ifjoru gkrk g rc ge ;g dgr g fd ,d jklk;fud vitk@d;k gb gA

Jklk;fud vidd;k dk Te>u d fy, vib,] AN f@;kdyki djr gA

f@;kdyki&l
J yxtx 2 IVielVj yc eluif’k;e fjcu dk jreky 11y 1 jxMdj 1Q dj yife,A
o bl fpeVh 1 1dMdj fLiV yi ;k cuj db fpeVh

Bok;rk 1 tykb, rFik b1 cuh jk[k dk okp
Xykl e bdék dift, ifp= Dekd&1A bl Jk[k
dk ty e Mydj fyVel 1ij I bldk ajhfk.k ~
dhft, A
. bl f@;kdyki dk f’i{kd d Ig;kx 1 dift,
rAk viun vk dk ;Fk BHo nj jf[k,A
;e viD b

(i Dk ble dib ush iniFi cul /eX“

W[ Dk elulf*k;e di voLFik e dib ifjoru gvi /Okp iyl
vkiu n[k fd pednj 10N jx dh yk d BkF

eXutf’k;e dk ngu gkrk g vkj og 1Qn p.k e ifjofrr

gk tkrk gA ;g eXunf’k;e viDIkoM dk p.k g tk ok;

e mifLRkr viDItu rFik eXunf’k; e d cip gku okyh vitkid ;k d dkj.k curk gA fEldk tyh; foy;u
{kgh; 1—fr d dij.k yky fyvel dk utyk dj nrk gA

eXunf*k; e fjcu

fp= Qekd&l © eXutf’k;e fjcu dk ngu



148

f@;kdyki &2

foKiu] d{jk 9

o nk vyx&vyx ijlufy;k e LIiM;e IYQV rFik cfj;e DykjkoM dk tyn; foy;u r;kj

dife, A

o ,d 1j[luyt e 10 mL IM;e IYQV dk foy;u ydj mle /j&/Mnj cfj;e DykjkoM dk
foy;u feykb,A

idd Dk dkb vofki ikir gvi\
ik wvofki d jx dk ukv dift,A
f@;kdyki&3
o ,d DoFku uyh e dN nkunkj ftd yift,A oM

o mle ru gloMOYKfjd VEy feyk nift,A

idh  D;k fed d nkuk d vkB&ikl AN f@;k ghrh
fn[lkb n joh g ifp= Dekd&2\

[k  DoFku uyh dk Li’k dift,A D;k vkiu bld

_ - —DoFku uyh
rkieku e dib ifjoru eghl fd;i\
ixt  DoFku uyt d eg d 1kl tyrt elfpl dh riyh ru giomidyifjd vey—
y tu 1j D;k gkrk g\ nkunkj fed
Aij fn, x, riuk i@;kdyki e u, infk d fp= Qekd&2 i ftd ij ru

cuu d DFH& IR futufyf[kr ifjoRu inf’kr djr g gioMiDykjd viy di f@;k 1 H, xI
fd ;ok jkk;fud vitkf@;k ok joi g& dk cuuk

InkFkk dh voLFk e 1fjoru
InkFkk d jx e 1fjoru

. f@;k d nkjku x1 mRilu gkuk
. f@;k d QyLo:i rkieku e ifjoru

ifrfnu ge viu vkl &kl , Ih cgr Bh jkBk;fud vilid;k, n[kr g ftue ; y{k.k in[kb nr
gA bl v/;k; e ge jklk;fud vitki@d;kvk vkj mudh Bkdfrd viH0; DRk dk vé; ;u djxA

iy
uucog2

10-1 jkBk;fud Behdj.k YChemical equation’

f@;kdyki 1 e tc viDlntu dh mifLFkfr e eXuhf’k;e fjcu dk ngu gkrk g
rc og eluif’k;e viDBIkoM e ifjofrr gk tkrk gA okD; d Ik e fd It jklk;fud

* |ViHG sk dk oku cgr yeok gk thrk gA bl 1k e *itn Neidj.k d - Ik e fy[uk

Ijy gkrk gA
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bl vitkid;k dk “iin leddj.k bl 1dkj gxk&
efurf'k;e $ viDlitu —— eXunf'k;e viD IkbM - 1%
ivfkdky di ImRakn

Vi@ ;k e eXunf’k;e vkj violrtu , 1 inkfk g ftue jklk;fud ifjoru gkrk g] blg
vitkdkjd dgr g vkj u, cu g, Inkrk eXuff’k;e viDBkoM dk mRikn dgr gA

iind lendj.k d -k e fy[kh xb jklk;fud vikid;k e vikdkjdk d mRiknk e 1fjoru dk
mud cip rij d fufu i—% 1 n’kr gA vilkdkjdk dk iy d fu’kku d ckb vkj rFk mRikn dk nkb
vkj fy [k tkrk gA vikdkjd sk mRikn ,d 1 vikd gir g rk mud chp ;kx ISt dk fpa yxkr gA

10-2 jkIk;fud leddj.k fy[kuk

"ok dh txg jklk:fud 1= fy[idj jkIk;fud Bendj.k di vikd BEHr vij miskxh cuk:k
€ 1drk gA "Kn Teidj.k 2 dk bl idkj fy[i € 1drk gA

Mg+ 0, —————> MO - 24
Rty d fu’kku d ckb rFik nkb vkj d rRok d 1jek.kvk di B[ ;k dh fxurh dj mudh ryuk djr
gA ;fn nkuk vkj rRok d ijek.kvk di B[k Beku ugh gk rk Betdj.k virfyr gkrk gA

InkFk dh viouki”krk d fu;ekullky fd Ih Ha jklk;fud vitkid;k e inkFk dk u rk fuek.k gkrk
g VK u g fouk’k vFkr vifd;k d nkjku 1jek.k u rk cur g vij u gh u'Vv gr gA

vri fd I jkbk;fud vitkid;k e vitkdkjdk dk dy n0;eku] mRiknk d dy n0;eku d cjkcj
gkrk gA nlj "iink e jkBk;fud viki@;k d 1gy vkj ckn e 1R;d rRo d ijek.kvk di B[k Beku
gkrh g bify, Behdj.k dk Brfyr djuk vio’;d gA
103 jkik;fud Netdj.k dk Trfyr dju

vib,] ge jkIk;fud leidj.k dk @ec) rjid 1 Brfyr djA
mnkgj .k& gkbMktu vij viDIitu I ikuh cuu dh viki@;k dk jkBk;fud Behdj.k bl idkj
fy[kr g&
H+0, —> H,0 .. (3)
pj.k 1- JkIk;fud lendj.k dk Brfyr dju d fy, Icl igy 1= d pkjk vij clDI cuk
yift,A lendj.k dk Irfyr djr le; ciOl d vnj dN Hh ifjofku ugh dift,A

H|+|0,| ————>[H,0| oo 4)
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Pkj.k 2- virfyr Dehdj.k 14t e miflFr fofflu rRok d ajek.kvk dh B[ ;k dh Bph cuk yit,&
rfo vitkdkjdk d 1jek.kvk dh | mRiknk d ijek.kvk db
[ ;K Yickh wijh [ ;K inkb vk
H 2 2
0 2 1
Pkj.k 3-  Neldj.k i4% e cko vkj viDIitu 1jek.k dh B[k nk g tcfd nkb vij ek= ,dA
vri viDIhtu 1jek.k dk Brfyr dju d fy,&
viDIhtu d ijek.k vitkdkjd e mRikn e
ikjk e 2(0, e) 1(H,0 e)
Irfyr dju d fy, 2 1x2
g ;kn jlkuk vko’;d g fd ijek.kvk dh B[ ;k cjkcj dju d fy, ge vitkid;k e Hkx yu
oky rRok vkj ;kixdk d I=k dk ugh cny Idr g tl fd viDIntu ijek.k dk Irfyr dju d fy,

ge 2 1 x4 djd 2H.0 fy[k Idr g yfdu H,0, ugiA

vifkd zlk I Brfyr Behdj.k vc bl idkj gixk&
H,| +|0,|]———> 2[H,0f ........ (5)
pj.k 4-  wvc goMktu 1jek.k Drfyr ugh g vif’kd -k 1 Brfyr leidj.k i50 e gkoMktu dk
Irfyr djr g&
gkoMktu d ijek.k vitkdkjd e mRikn e
vif’kd Irfyr lendj.k e 21 H, et 4 4 2H,0 et
Irfyr dju d fy, 2 %2 4

glbMetu ijek.k dk cjkcj dju d fy, cib vij 2 T x.k djr g Teidj.k ve bl idkj gok&:
2(H. |+ |0

2 o] ——>2

vr e bl Irfyr leidj.k di tp d fy, ge Teidj.k d nkuk vij d riok d ijek.bvik di
I[:k db ryuk djr gA

2H,+ O, ——>2H,0 Irfyr lendj.k ....... @

H,0
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bIh rjg 1 vii uip fn, x, leidj.k dk Irfyr dift,&
Mg+0, —————> MgO ...... (8)
vib,] dN Vij Vi@ kv d mnigjk dk ydj Beidj.k ok Trfyr djuk Ih[i&

pj.k 1- Jklk;fud Beldj.k dk Drfyr dju d fy, BIcl igy 1= d pkjk vkj ciDI cuk yift,A
/;ku n fd leidj.k dk Irfyr djr le; ciDI d vnj dN Hh ifjoru ugh djuk g&

N|+[H] ————>NH,| ... (10)
Phj.k 2o vIrfyr Teidj.k e miflFr fofilu rRok d ijekkvk dh Ik di Iph cuk yife, &

o vidijdk d ijekkvi db B[k | mRikn d ijetkvi di B[k
ickb Vi ik Vj
2 1
H 2 3

Phj.k 3 Heidj.k d cib vij ukbVikeu ijekkvk dh Ik 2 g Ecfd nib vij ek= 1A ulbVku db
Irfyr dju d fy,&

ukbVktu Tjek.k vitkdkjd e mRikn e
ikjHk e 2(N, e) 1 (NH, €)
Irfyr dju d fy, 2 1x2

ViPkd <k 1 Trfyr Teidj.k ve bl idi gixi&

N,| + [H|——>2 [NH| vif'id =k 1 Irfyr Rehdj.k 411k
PRk 4 glbMkEu ijekk ve Wi Erfyr ugh gA viekd =ik 1 Trfyr Teidj.k e gibMieu di

8

Irfyr djr g&
gkoMkEu 1jek.k vitkdkjd e mRikn e
vif’kd Trfyr lendj.k 2(H, e) 6 (2NH,)
Irfyr dju d fy, 2% 3 6
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gibMetu ijetk ok cjicj dju d fy, cib vij 3 I x.k djr gA Beidj.k ve bl idj gixi&

N,|+ 3|H,|———>2|NH,| = 1124

vr e bl Irfyr leidj.k dh thp d fy, ge letdj.k d nkuk vkj d rRok d ijek.kvk db
I[;k dh X.kuk djr gA

N, + 3H, ———— > 2NH, Irfyr lendj.k -~ 113k

Lkehdj.k e nkuk vkj rRok d 1jek.kvk di B[ ;k cjkcj gA vri ;g letdj.k vc Irfyr gA
JkIk;fud Bendj .k dk Brfyr dju dh bl fof/k dk vueku fof/k dgr gA bl fof/k e Bcl Nkvh 1.kd
Ik 0 Drfyr djuk vijik dj vio” ;driulkj mid x.kd dk mi;kx djd leidj.k dk Irfyr
dju dk i;kl djr gA
i'u
1 futufyf[kr jkik;fud vifd;kvk d fy, Brfyr jkik;fud Beidj.k fyf[k,&

ivh  gkbMktu $ Dykjiu ——> gkbMktu DykjkoM

ick  1iM;e gloMDBkM $ 1YY ;fjd viy —— liiM;e 1YQV $ ikul
2- futufyf[kr jkik;fud Beldj.k dk Irfyr dift,&

vk  CH,+0, —> H,0+CO,

ick  Fe+O0, —> Fe0O,
it KClo, ———> KCI+O0,

10-4 jkHk; fud vfikf@;kvk d idkj

Jklk;fud vitki@;k e ijek.k u rk cur g vkj u gh u'v gkr gA jklk;fud
vitid;k e Jkbk;fud ifjoru girk g] fele vitkdkjd f@;k djd u, inkFk imRikn¥
* [cukr g fEld x.k vitkdkyd T fiklu gkr gA okLro e fdIh jkilk;fud vid;k e
jek.kvk d vkilh c&k VWu ,0 tMu I u, inkFk dk fuek.k gkrk gA vikb,] n[k fd
Jkbk;fud vid sk, fdru idkj dh gkrh g&

10-4-1 1 ;k€u Vi@ ;k

f@;kdyki &4

,d cidj e dfYl;e viDRkbM ifcuk c>k puki d FéM T VdM yift, A
ble /&y ty feyib,A

vc cidj dk Li’k dift,A

D;k bld rki e dkb ifjoru gvi\

W=
UULIEF
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divl;e viDlbM ty d I riork 1 vitki@d;k djd c> pu idfYl ;e gkoMkD BkbM: dk
fuek.k djd vikd ek=k e A'ek mRilu djrk g ifp= Dekd&3HA

dfYl;e viDIkoM
fp= Qekdé&3

CaO + H,0 ——> Ca(OH), -~ {144

bl VD:k e diYl ;e VIDIIM Vij ty feydj ,dy mRikn dfvl ;e gbMIDIIDM cukr gA
M0 VAKEGk fEle nk sk nk 1 vild viddkjd feydj ,d mRikn di fuekk djr g bl I;ktu
VK dgr gA 1@:kdyki 1 e ni xb vki@:k d idj dk igpkfu,A

vib,] 13ktu VE@:k d dN vij mnigj.k n[i&
1 dk;y dk ngu&
C+0,—> CO, ... (15) c>1 gb elfpl

dh riyh :
2 glbMtu vij vIDITEu |ty o fuekk g
2H,+0,——> 2H O ........... (16)
10-4-2fo;k€u Ivikvui viHid ;k
f@; kdyk|&5 DoFku uyf
e ,d DoFlu uyh e Fik Ik [u ol Bk hid ;e s
glbMkEudkckuVk yifE, A gibMktudlicu
o DoFku uyh dk fLiv yi db Igk;rk 1 xe o
dhft,A fLiv yi

. vce fp= @ekd&4en'kk vulj ,d tyrhgb
elfipl dh riyt] fudyrh gb xI d leli y

tb, A
fp= Qekd&4 § 1kiM;e
. f“ D:k n[k\ gibMitudickuV ok visvu rfi dicu
e vii n[ix fd eifpl dh riyt c> thrh gA MbviDRkbM dk mREEu Wk i jifk.k
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1iiM; e gbMtudicuv xe dju ij 1iM;e dikciuV] ikuh vkj dkcu MbwviD lkoM e W tkrk gA
2NaHCO, —> Na,CO,+H,0 + CO, ........... (17)
vki n[k Idr g fd bl vitki@;k e ,dy vikdkjd Vvdj nk ;k vikd mRiknk e cny tkrk
g ;9 ,d fo;ktu vki@;k gA tc fosktu f@;k A'ek d Hjk BEiUu girh g rk ml A'eh; fo;ktu
dgr gA
vib,] fosktu vid;k d vU; mnkgj.k ij ppk dj&
1 fo] r Mgk Tokfgr dju ij mkul] gkoMktu vkj viDlhtu x1 e fo;kfer gk thrk g&
2HO —> 2H,+0, .o (18)
bl idkj dk fo;ktu fo]r vi%kVu dgykrk gA

2- diYl ;e dickuv dk dfYl ;e viDIkbM rFik dkcu MkbviD IkbM e VVuk ,d fo;ktu vitkid ;k
g feldk mi;kx foftklu mkxk e gkrk g fele BheV m]kx 1efk gA

caco, €5 ca0 +CO, .......... (19)
10-4-3 foLFkkiu viHkf@ sk
f@;kdyki &6
o ykg di riu dhy ;k vkyfiu yife,] mig jreky iij 1 jxMdj 1kQ dift,A

o *d* vikj *[I* fpfar dh gb nk ij[kufy;k yift,A iR;d ij[kuyh e 5&10 mL dkij B1YQV dk
foy;u yift,A

o nkdiyk dk x I ckikdj Diokkuhiod ij[uyh [¢ d dkij 1YQV d foy;u e yxix 30
feuV rd Mckdj jf[k,] ryuk dju d fy, ,d diy dk vyx jf[t,A 4ip= @ekd&5 v rik ct

L n\ 1

fp= Jeld&5 i b cigj j[i rfk okij 1YQV d foy;u e Mch yig di dhy
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i, dkij 1YQV 1j[fuyt
yig dh dhy diij Qv d o f‘Oy_S ij [yt LVM
foy;u I ckgj lﬁij[kuy/’h o vitki@ ;k fed.k
fudkyh xb yig . , i Luyh [k
dh dny

fp= @ekd&5 ich ¢ 1;kx 1 1gy rFk mid mijkr

ykg dh diy rFk dkij BYQV d foy;u dh ryuk
o 30 feuV IK’pkr nkuk dhyk dk dkij BYQV d foy;u I clgj fudky yift,A
o lkj [kuyh *d* vkj *[k e j[k dkij 1YQV foy;u d uhy jx dh ryuk dift,A
. dkij 1YQV d foy;u e Mch dhy d jx dh ryuk ckgj j[k diy I dift,A

Iiip,] Yiig o dhy di jx Hjk rAk dkij 1YQV d foy;u dk jx Qick D3k gk xzk\ bl
i@:kdyki e fEUfyTkr viHi:k ghe

Fe + CuSO, ——> FeSO, +Cu ............... (20)
bl VIHD;k e yig iwik;jut u dkij dk mid ;kixd dkij 1YQV d foy;u I folFifir dj
midk Liu Lo; v fy;kA bl Vi@ ;k ok folFdkiu vk dgr gh
vib,] folFkiu V@ ;k d dN wU; mnigj.k n[i&

Pb + CUCIl, ——> PBCL+ CU  ooovvreeeeee. (21)
Zn + 2AgNO,——> Zn(NO,), + 2Ag  ccccvv... (22)
mi ;Dr mnigj & 1 irk pyrk g fd vizju vij yM] dkij dh vifk vild f@:kky rio gA
o diij dkmld ;kixd 1 folFifir dj nr gA bl idkj fed] flYoj dh viflk vild f@;kky rio

g rik og f1Yoj dk mid ;kixd 0 foLFkfir dj nrk gA f@;kdyki 3 1j /;ku n fele vkiu ftd
dh f@;k ru giMiDykijd vEy I dh gA

1 bl viig;k d fy, rfyr jkik;fud Teidj.k fyf[k,A
2 D3k ;g H folFikiu Ik g\ okj.k fyfK,A
10-4-4 fHolFkiu VIHi@:k

f@;kdyki 2 e vkiu n[ik fd 1Qn jx d ,d inkFk dk fuek.k gkrk g €k €ty e vioy; ]
bl vioy; inkFk dk vof{ki dgr gA bl viid;k e BkiM;e BIYQV e cfj;e DykjkoM feyku 1j
cfj;e 1YQV dk BQn vo{ki ikr gkrk gA
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Na,SO, + BaCl, ——> BaSO, + 2NaCl ............ (23)

, Ik D5k gkrk o\ Ba** vk;u di SO,~vk;u d I;ktu I BasO,d vofki dk fuek.k gkrk gA
,d vi; mRikn BkiM;e DykjkoM dk fuek.k Na* vk;u rFk CI- vk;u d €Mu | gkrk g &k foy;u
e gh jgrk gA o vitkid;k, ftue vitkdkjdk d cip vk;uk dk vinku&inku gkrk g rFik mue 1 ,d
forjhr vk;uk dk ;Xe foy;u I vyx gk thrk g mig fHoLFkiu viid;k, dgr gA f}olFkiu d wU;
mnkgj.k bl 1dkj g&
1 yM ukbVWV foy ;u dk 1kvi’k; e vk;kMkbM d foy;u e feyk, rkyM vk;kMkoM dk ihyk vo{ki
Vkj 1kVEk;e ukbVV dk foy;u ikir gkrk gA bl idkj dh vitéd;k vofkihdj.k dgykrh gA
PH(NO,), + 2KI —> Pbl, + 2KNO, .......ccoeee0 (24)
2- HkiM; e gkoMkD BkbM H{kkj% vkj gkbMiDykjd vEy dh 1@ ;k e H* vk;u vkj OH- Vk;u feyd]
tkuh cukr g rFk Na*vk;u vkj CI- vk;u feydj BkiM;e DykjkoM cukr g tk foy;u e gh
Jork g] ;g viid;k mnkBhundj.k dgykrh gA

NaOH + HCI ———> NaCl+H,O ................. (25)

1- futufyfkr vitkid ;kvk d fy, Brfyr jklk;fud Bendj.k fyf[k, ,0 iR;d vitf@;k dk 1dkj
crib,&

v fed dickuV —> fed viDIKoM $ dicu MkbowvikD IkoM
ick  IkiM;e goMiDBOM $ 1YY;fjd vy —> BkiM;e 1YQV $ ikub
it ikVi'k;e chekoM $ cfjze vk iIMkoM ——> ikvi'k;e vikiMkoM $ cfj ;e chekoM
2- tc yig dnh diy dk dkij 1YQV d foy;u e Mck;k thrk g] rc foy;u dk jx D;k cny thrk g\

10-4-5vkDIhdj.k vkj vip;u vitkid;k,

) s
f@;kd_ykn&? ) _ iklyu I5kyh /dkij p.k
° iflyu I;kyh e 1 xie dkij p.k ydj Tyt

ml fp= Qekd 6 d vulkj xe dift,A il
° vkiu D;k n[k\ )
cuj

o dkij p.k di Irg ij diyh ijr p<
thrh gA ;g dkyk InkFk Dk cuk\
-9 dkij viDlkbM g & dkij wij

viDIrtu dh {5k T cuk gA fo= @ekd&6 ' dkij dk viDIndj.k
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2CuU+0, ——>2CU0 ... (26)

;fn b1 xe inif d Aij giblieu x1 iolfgr di &, ri Irg di diyi ijr] Hj jx dh g
tirh g D;Kfd dkij vIDIKoM] viDIEu [ nrk g vij fQj dkij ikr gk Thrk gA

CuO+H, —> Cu+H,0 ... (27)

vitd;k d le; tc fdlh inkrk Fhjk viDlhtu xg.k dh tkrhi g rc midk viDhdj.k ghrk
g rik tc viid;k e fdIh inkFk Fjk viOlitu dh deh grh g rk mBdk vip;u ghrk gA

VK274 e dkij viDIbM e viD ey dh deh gk jgh g bfy, dkij viDIKoM vipf;r

gvk g vk gkoMktu e viDIhtu dh of) gk joh g blfy, goMktu viDIhdr gk gk g vFkr bl
vitid;k e ,d vikdijd viDIhdr rRk nljk vipf; r gkrk gA bl vikd;k dk viDIndj.k&vip;u
VFkok jMiDT vl ;k dgr gA viDlidj .k

| v
C}JO +H, —> ('%u+HZO

vip;u
JMIOT vitkid;k d dN vU; mnkgj.k g&

Zn0+C ——>Zn+CO .....e... (28)
MnO, + 4HCl ——>MnCl, + 2H,0 + Cl, ............ (29)

Vi@ ;k 128k e dkcu] viDIdr gkdj CO rFk znO vipf;r gkdj Zn cukrk gA

VI K 129 e exurt MbviDTKoM e viDIeu o deh gk jgh g vAkr midk vip;u gk
jgt g rAk HCl dk gibMieu] Vioeu xg.k djd ikuh e viDIdr gk jgk gA

Aij fn, x, mnigj.k d vidj ij ge dgr g fd fd It vili@ sk e inkFk ik viDIitu xg.k
dju ;k gkbMktu R;kx dju dh 1fd;k viDIhdj.k ,0 gkbMktu xg.k dju ;k viDIfitu R;kx dju dh
1fd;k vip;u dgykrh gA

D;k viDIhdj.k&vip;u igMIDRY: Vi@ ;kvk dk byDVku LFkukry.k d vk 1) Be>k;k €k
Idrk g\

f@;kdyki 1 e eXulf’k;e dk rij viDitu d Dk tydj eluhf’k;e viDIkoM 4BQn p.kk
cukrk gA

2Mg + 0, ——> 2MgO ............ (30)

ge dg Idr g fd eXutf’k;e d viDIhdj.k 1 eXuhf’k;e viDIkoM cukA ;fn ge eXuff’k;e
vkj viDItu d byDVikfud fol; kB d v/l 1j eXunf’k;e viDIkoM cuu dh vl ;k 1j fopkj dj
rk eXurf’k;e d vire di’k e nk bYkDVku 1k, tkr g ftlg R;kxdj eXutf’k;e /fuk;u cukrk gA
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Mg ——> Mg + 28 ............. (31)

bu byDVkuk dk viDItu xg.k djd viDIKoM vk;u i .k;uk e 1fjofrr gk thrm gA
0+2 —> O*

VFok O, +4e-——> 20% ........... (32)

bl 1dkj Mg Hjk byDVku R;kxuk viD Ihdj.k vkj viDIiEu Hjk byDVku xg.k djuk vip;u
dgytrk gA mi;Dr vitfd;k e nkuk vikid;k, BkR& Bk py joh g] bl JMIDT Vi@ ;k dgr gA

vc rd geu vitkdkjd vkj mRikn d cuu d v/l 1j jkllk;fud vitkid;kvk d foffklu 1dkjk
dk v/;;u fd;k gA vib,] vc ge bl v/;k; e fd, x, dN @;kdykik d ckj e fQj 1 fopkj djA

i@:kdyki&4 e vkiu n[i fd diYl;e gibMOIKOM d fuekk d Tk vild ei=t e Aek
mRilu gk jgh g A bl ickj o vli@;k A'ekdkit vk dgykrh gA

f@;kdyki&l 1j /;ku n fele eXulf’k;e fjeu dk fLiv yi di Igk;rk 1 €ykr gA
1 D;k ;9 ,d b;ktu vitkid;k g\

2- D;k ble viDIhdj.k ;k vip;u gk jok g\

3 D;k ;g A'elfkin vitkid;k g\

f@;kdyki 3 1j /;ku nA ftle viiu ftd dh f@;k ru gloMiDykfjd vEy I djkbA D;k ;g
foLFkkiu Vi@ ;k o BiFk& DKk Alek{kih Vi@ sk Ho g\

A'elfiin viHi@sk d dN vU; mnigj.k g&
1 Ikdfrd x1 dk ngu&

CH,+20, ——> CO,+2H,0 + A'e ............. (33)
% *ollu rik gjt 16t:k 1 [in cuuk Hh ,d A'ekiih VRGZ:k gA

f@;kdyki&8
o ,d DoFku uyh e yM ukbVV dh FkMh ek=k yhft,A

e  ij[uyh giMj 1 DoFu uyh ok idMdj Tokyk d
Aij jIdj x& dift, p= Gekd&TA

o kiu D:k [\ ;fn dib ifjodku gvk g rk ml ukv
dife, A ||

fp= Qekd&7



JHIt; fud vita sk, o leldj.t 159

Vki n[ix fd #j jx di ukbVieu Mibvio koM x 1 fudyrh gh ;g vAKi@:k bl idkj ghrh g&

2Pb(NO,), ——> 2P0 +4NO,+ O, ............ (35)

bl vitki@; k e vikdkjd d fovu d fy, A'ek di vio’;drk girh gA feu viid ;kvk e
A'ek volifkr gkrt g mlg A'ek i Vi@ sk dgr gA
- futufyf[kr fd;kdyki dj&
,d ij[luyt e 2g cfj;e gloMDIkbM rFkk 1g velfu; e DykjkoM ydj dip di NM 1 feykb,A
viuh Axfy;k 1 ij[kuyt d fupy f1j dk N,A D;k vkiu riielu e ifjoru eghl fd;k\ ;g
L vii@ sk Avelfkin g ;k A'elekio
@ ;kdyki &9
. ikflyu I;kyh e 2 xke flYoj DykjkoM yift, rFk bldk jx ukv dift,A

o bl I;kyh dk FkMh nj d fy, 1; d 1dk™ e j[k nifE, ifp= @ekd&8iA FikMh nj ckn f1Yoj
DykjkbM d jx dk ukv dhft, A

I; dkidi’

ikflyu 15kyh
flYoj DykjkoM

fp= Peid&8 t I; d idkk e flYoj DykjkoM /&lj jx dk gkdj flYoj Mr cukrk g

vki n[ix fd 1; d idk e "or jx ok flYoj DykjkoM A (grey) jx ok gk thrk gA idi'k
o mifLFdr d okj.k fIYoj DykjkoM d fIYoj vij Dykjiu e foskeu d dij.k , Ik gkrk gA

2AgCl ——> 2Ag +Cl, ...cccoeuee (36)

;0 ViIdvu 1@k 1 d idck dh miflFkfr e ghrt g vij bl 1dky db f@;kvk dk idk’
JkIk; fud Vi@ ;k (photochemical reaction) dgr gA

, b HHG vitkfd sk, ftue Vfdekjdk dk mriknk e ifjofrr dju d fy, A'el] idk'k sk fo]r
T eAtk dh vio";drk gkt g A'ek'ikth viid;k, dgr gA
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10-5 jkOk;fud Tendj.k dk vi/kd BpukRed cukuk

fofflu 1dkj dh jklk;fud vikid;kvk d jklk;fud lehdj.k e vikdkjdk vkj mRiknk dh
futufyf[kr fo*(krkvk dk n*kdj ml vikd IpuiRed cuk;k €tk Idrk g] ; bl idkj g&

1- Hkfrd voLFik 2- Aek e ifjoru 3 x1 dk fudyuk

4- vofki.k gkuk 5 fofflu afjfLRfr;k

1- Hifrd volFk dk vif0;Dr djuk& jklk;fud Beidj.k dk vikd DpuiRed cuku d fy, inkFk
dh Hkfrd volFk dk mud B=k d Kk vidd;Dr fd;k €k Bdrk g €h& x1] no] Bk rFik €tyh;
foy;u dk @e"k (g), (1), (s) rFk (ag) 1 n"kk;k €krk gA ve Brfyr Bendj.ki35% b1 1dkj gkxk&

2Pb(NO,),(s) —21—> 2PbO(s) + ANO,(G) + O,(G) ..o 37)

2- Avek e ifjoru dk vitko;Dr djuk& A'ekfkih 1@k e A'ek mRilu gkrh g wkj Alek™k'%h vikid 5k
e A'ek vo'lii'kr gkrh gA ulp fn, x, mnkgj.k dk nf[k,A

C(s) + 0,(g) ——> CO,(g) + Q A'elfkin Vi@ ;k ... (38)

N,(g) + O,(g) ——> 2NO(g)- Q A'ek"i Vi@ sk ........... (39)
A'efkih Vi@ ;kvk e mRilu gb A'ek dh ek=k (Q) dk leknk d j i$h fpa d IKF
vi0;Dr fd;k thrk gA A'ek'l% vikid;kvk e vo'lifkr gb A'ek di ek=k dk &k fpa d BkFk

Vitk); Dr fd ;k €krk gA

3 xI d fudyu dk vitk);Dr djuk& ;fn vitki@;k e dib x1 eDr gk jgh g rk bl Alo rij i1
fu'ku 1 vfl0;Dr fd;k €krk gA

Zn(s) + H,SO,(ag) ———> ZnSO,(aq) +H, T ............. (40)

4- vo{ki d cuu dk vitk);Dr djuk& ;fn fdlh jklk;fud vidi@;k e dko vofki cu jgk gk rkml
unp dh vkj iy Wk 1 vio;Dr djr gA

AgNO,(aq) + NaCl(ag) ——> AgClI { + NaNO,(aq) ............. (41)

5- fofflu 1fjfLFkfr;k dk vi0;Dr djuk& dHh&dHk jklk fud viikfd;kvk dh IfjfLRfr ;&
tl& rki] nic) mijd viin dk #h rij d fu'ku d Aij k uip fy[kdj n'l;k trk gA

6CO,(g)+ 6H omﬁ C.H,,0,(aq) + 60,(g) .o (42)
2agel(s) 119 Hag() + CL(G) e (43)

blh 1dkj vki bl v/;k; e fn, x, IHh Behdj.k dk vikd Bpuked cukdj vitk;Dr
dhft,A
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1
1-

u

el;

fuEufyf[kr VK@ :k e VIDIhdr Vij vipf;r inifk dk igphu, &
iVt 2Na+0, —> 2NaO
ich  Cu0+H,——> Cu+H,0

jkl;fud vikidsk e Avek dk xg.k djuk rik A'ek dk eDr giuk Tendj.k e fdl idkj
n°k;k tkrk g] mnkgj.k ndj le>kb,A

"Iin (Keywords)

vitkdkjd (reactant)] mRikn (product)] I ;ktu vitki@d ;k (combination reaction)] fo;ku (decomposition
reaction)] foLFkiu Vi@ ;k (displacement reaction)] fHoLFkiu Vi@ ;k (double displacement reaction)]
viDIhdj.k (oxidation)] vip;u (reduction)] A'el{kih (exothermic)] A'ek'' (endothermic)]
viDlhdj.k&vip;u (redox)

AP, TR

geu Ik

JkIk;fud ifjoru e ge'k usk inkFk curk gA
JkIk;fud Bendj.k jkbk;fud viki@;k dk n*lu dk ,d rjhdk gA
,d Tk jklk;fud Dendj.k vikdkydk] mRiknk vkj mudh Hkfrd volFik dk inf'kr djrk gA

InkFk dh vouk“krk d fu;ekulky jkik; fud lerdj.k dk Irfyr gk vio®;d g ftle
vitkdkjdk rFk mRiknk d BHG ajek.kvk di B[k Belu gkrh gA

I;ktu vitkid;k e nk ;k nk T vikd 1nkF feydj ,dy mRikn cukr gA

fo;ktu vitki@d ;K 1;ktu viid;k d foijir gkrh gA fo;ktu vitid;k e ,dy inkFk fo;ker
gkdj nk sk nk 1 vikd InkFk cukrk gA

fdlh jklk;fud vikid;k e €tc ,d rRo nlj rRo dk mld ;kixd 1 folFkfir dj nrk g]
foLFkiu vitkid ;k dgykr gA

fHoLFkiu vitkid;k e vikdkjdk d chp wvk;uk dk vinku&inku gkrk gA

viDIntu dk €Muk ;k gkbMktu dk fudyuk ;k byDVku R;kxuk viDIhdj.k dgykrk gA
gkoMktu dk €Muk ;k viDIttu dk fudyuk ;k byDVku xg.k djuk vip;u dgykrk gA
ftu Vi@ ;kvk e miikn d Ik Alek dk maltu ghrk g mlg A'ekfkih vii@;k, dgr gA
ftu v ;kvk e A'ek dk vo'lkk.k gkrk g mlg A'ek'lk%h ki@ sk, dgr gA
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vH:kl
k(1 g fodYi pfu,

ey

I (i) okbMktu wkj Dykjhu T gkbMktu DykjkbM dk cuuk futufyf[kr e 1 dku I
uuvste - |f9;k dk n"lrk g&

ivi fo;ktu ich foLFkkiu

iy 1 ;ktu i f}HoLFkiu

(i)  Fe,0,+2Al ——> ALO, + 2Fe
nh xb vitki@d;k futufyflkr e 1 fdldk mnkgj.k g&
v 15ktu ict fosktu
il foLFkiu int fHoLFkiu
(i)  2PbO(s) + C(s) ——> 2Ph(s) + CO,(g) bl f@;k d fy, diu Ik dFu Igh g&
1h yM dk viDlhdj.k gk jok g
124 dkcu MkbwviD IkbM dk viDIhdj.k gk jok g
13k dkcu dk dkcu MkoviDlIkbM e viDEhd].k gk jok g
4% yM viDIkbM dk yM e vip;u gk jok g
v 1 vkj 2 ich 3 vk 4
W 2 wkj 3 ink THN
(v)  NaCl(aq) + AgNO,(aqg) ——> AgCH + NaNO,(aq)
futufyfkr jkbk;fud viki@;k n*fkrh g&

ivi foLFkkiu ich 1;ktu
i foskeu i f}HolLFkiu

fjDr LRkuk dh 1fr dift,&

@  Jklk;fud Behdj.k e rij d fuku d ckb vkj dk TnkFk Vkj nkb vij
(o [ ]2 Qe dgyfkrk gA

(i) 2H,0 ——> 2H,+ 0, e f@;k dk mnkgj.k gA

(i) vikdkjdk vkj mRikn d cip rij dk fukku VD ;K dif e dk n"lkrk gA

@v) og jklk;fud vikid;k fele uzk inkk cuku d fy, A'ek dk vo'lkk.k girk g
""""""""""""""""" f@;k dgykrh gA
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10-
11-
12-
13
14-

JkIk;fud Behdj.k D;k g\ bl Drfyr djuk D;k vio®;d g\

futufyf[kr vii@;kvk d fy, Brfyr lendj.k fyf[k,&

(i) IVi'k; e ékr ty d Lk vidd;k djd 1kvi'k; e gkoMiD BkbM ,o0 gkoMktu x 1 nirfi gA
(i)  ukbVktu] gibMktu 1 I;ktu djd vekfu;k cukrh gA

i)  goMceu BYQKoM x 1 dk ok; e ngu giu 1] ty ,0 1YQj MoviDRkbM curn gA

iv) ,Yiefu;e 1YQV d Nk vitki@;k dj cfj;e DykjkoM] , Yifefu ;e DykjkoM dk foy;u
,0 cfj;e 1YQV dk vofki nrk gA

futufyf[kr jkik;fud Beldj.k dk Irfyr dift,&

() CH,+ O,——> H,0+CO,

@  C,H,,0,—>C,H.OH+CO,

(i)  Hg(NO,), + KI ——> Hgl, + KNO,

(v)  HNO,+ Ca(OH), ——> Ca(NO,), + H,0

futufyf[kr viti@d;kvk d fy, Brfyr jklk;fud leidj.k ,o vii@d;k dk 1dkj crib,&

@) eXunf'k;e $ vk;iMiu —— eluhf'k; e vk;kMkbM

(i)  elulf'k;e $ gloMOyijd vey ——> elulf'k; e DykjkoM $ gibMittu

@i fed $ dkij ukbVWW ——>ftd ukbVW $ dkij

vy  NM;e gioMktudkckuv —— 1kM;e dickuv $ dkcu MibviDIkoM $ kuh

fo;kEu VM@ :k dk 1 ;keu VIHD:k d foijir D3k dgk hrk g\ bu nkuk Vi@ ;kvi d fy,
leidj k fyf[,A

fo;keu Vi@ ;kvk dk ,d&,d Bendj.k fyf[k, feue A'el] idkk ,o fo]r d i e Atk
Inku dh tkrh gA

foLFkiu ,0 fHolFkiu vikf@;k e D;k vrj g\ bu vitki@;kvk d fy, leidj.k fyf[k,A
viDIhdj.k&vip;u GMDB: vitkid;kvk d nk&nk mnkgj.k fyf[k,A

I; d idk’ dh miflRfr e gku okyh jkBk;fud vitkid;k dk Te>kb,A

vofki .k vitki@d;k 1 vki D;k Be>r g\ mnkgj.k ndj Be>kb,A

A'efkih vij A'el' it Vi@ sk dk mnkgj.k ndj Te>kb,A

guiQ u eXuhf*k; e fycu dk fLiV yi1 dh Igk;rk I €yk;k vk 1klr voykdu d vi/ij 1j mlu
dok fd ;g I;keu] A'ekdkih vij violhdj.k vild@;k gA D;k vki bl dFku I Iger g\ rd
Ifgr 0;k[;k dift,A



ve;k; &11
Lo x#Rokd"k.k
u5 ' (Gravitation)

vki cy vij xfr d ve;k; e , Ih cgr Ih AVukvk I ifjfpr g, g tok oLr iFoh dh vkj xfr
djri g €1 ,d ifFj dk iFoh di Brg I Aij db vkj Qdu ij okil Brg ij vk thrk gA ckfj’k
dhcnk 1 ydj B[ iUk &y d d.K Ic dN iFoh ij gh vk fxjr gA D;k vkiu dHd Bkpk fd olLr,
1Foh 1j Dk fxjrh g\
fd Ih iRFkj ok Apko I fxjku ij iFoh di Brg rd vir&vir midk ox D;k c< thrk g\
vikiu fiNyh dfik e thuk fd Bkj eMy e iFoh €1 db xg 1; d pDdj yxkr g vkj pzek
tl mixg] xgk d pddj yxir gA , 1 fLFfr e iFoi 1; d Aij ;k pzek iFoh d Aij D;k ug
fxjr\
f@;kdyki&l
,d ydMh d xvd dk elkx I ckfek,A ekx d ,d flj dk gkFk B idMdj xvd | cé g, nlj
flj dk NkM nhftc,A D;k gvi\
fp=1e [k, vullj vc &nj&ény xvd
dk oRrkdkj %ek,A ml r&n I %ek dj n[kA D;k
vki viuh mxyh ij T;knk ruko eghl djr g\
;fnovki xvd dk ren 1 %ekr g, ékkx dk
NKM n ;k ekxk VW ek, rk xvdk fdl rjQ
th, XK\ D;k éllxk VWU d ckn Ha xVdk oRrkdkj
IFk e %erk joxk\ D;k vki u xvd dh xfr d :
fn*ik d ckj e dN Dkpk g\ vkil e ppk djA fp= Qdekd&l
Bodun 1 ¢3hx djd nffk, rfk irk iR gk ollidj iFc e xfr
yxk, fd ;fn %eku db xfr dk Bj&dhj de djr g rk D;k gkxk\

11-1 x#Rokd'k.k dh wvoekkj.kk (Concept of Gravitation)

Aij d ijkx e vkiu n[k fd ren 1 olkdkj xfr e %e jg xvd dk /kxk
tM j[krk g yfdu 1Foh vkj paek d cip e rk , Bk dkb eter élkxk ugh g] €k pzek
[=] " amd™FE | ok cifk dj j[KA fQj HA , 1k dku Bk cy g fEld dij.k pzek iFor dk d& e j[kdj

UVORRH_1t): ¢ %e jok g\
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diQh Te; rd yikxk dk ;g ekuuk Fkk fd peaek vkj vU; oLrvk dk vidf'kr djuk iFoh dk
fo'kk x.k g vkj bl d dkj.k paeek vkj vU; IHO rkj iFoh d pkjk vkj %e jg gA fdr rkjk eMy
rrk xgk e foftklu voykduk d BkFk ;g ell;rk ey ugh [k jgh FbA bu voykduk d wviekg 1j cun
diijfudl d Bkj dfed caM dh ékj.k ,0 diyj d fu;ek d Dk Ho ;g el;rk Bid ugh cB jo
FhA mud vulkj vxj 1; dn e g vkl xg mid pkjk vij %e jg g dN oll gh €1 1Foh d bn&fxn
pnek dk %euk] rk ;g ekuuk gkxk fd €1 1Foh paeek dk vkdf'kr djri g mih ¢dkj 1; Hh 1Foh dk
viul vij vidfkr djrk gA

bl InH e vibtd U;Vu (Issac Newton) u vU; oKkfudk d dke dk le> dj rFk IHh
voykduk dk n[kdj ;g fu'd'k fudkyk fd vkd'k.k cy doy iFol] paek vkj 1; d chp e gh ugh cfrd
10kj dh gj Nkvh cMh BHG oLrvk d chp gkrk gA iRFkj] eky d.K ikul] xg] rkj bR;kfin iR;d oLr
nl;eku (mass) d dkj.k gj nljhoLr 1j vid'.k cy yxkr gA nl;eku d dkj.k vidfkr dju dk ;g
X.k x#Rokd'k.k cy dgykrk gA

x#hokd'k.k d Mkof=d fu;e (Law of Universal Gravitation)

U;Vu d vulkj cak.M dh fdigh nk oLrvk d chp yxu okyk vkd'.k cy nkuk oLirwvk
d nl;eku ,0 mud chp dh njh 1j fulj djrk gA

fp= 2 e fn[k, vulkj eku y fd dkb nk fi.M A vkj B] r njh ij fLFkr gA ; ,d nlj dk
Fcy I vidfkr djr gA fi.M A vij B dk nl;eku @e’li m, rAk m, g] rkU;Vu d fuse d vullij
mud chp yxu oky cy dk etu nkuk oLrvk d nl;elu d x.kuQy d vu@ekuikrh gkrk gA

€ T

-

fp= @eld&2 | fdigh nk fi.Mk d cip x#oid'k cy
VR Fam, xm, ................ (1)
,0 nkuk oLrvk d chp yxu okyk cy mud cip dhi njh d ox d 0;R@ekuikrh gkrk gA

Fur—z ................ (2)
leh i1t vij 126 1] U;Vud le; G dkeku irkugh FkA Tu
1797 e dofM" (Cavendish) u Kkr
m,xm -
Fo———% ... (3) ni;eku dh nk oLrvk dk dN njh ij

r
J[kdj mud chp d vid'k.k cy dk vidyu
FegMM (@) dj Netdj ki 1 G o elu Kir fd;ia
r




166 foKku] dfik 9

;0k G lkof=d x#Rokd"k.k fu;rkd gA SI 1)fr e G dk elu 6.67x10* Nm¥kg? gA

Ikfp,] ;fn oLrvk d ee; dh njh nkxuh dj nh &, rk cy dk eku D;k gkxk\ njh dk frxuk
dj fn;k &, rkcy dk eku D;k gixk\ ge n[k Idr g fd njh c<u d BkFk&BEFk cy dk eku rth
I de gkrk gA
o D;kwvki crk Idr g fd G dk eku de ;k T;knk gku I gekj thou 1 D;k chiko IMxK\ ;fn

x#Rokd"k.k cy ugh gkrk rk D;k gkr\ viu Bk d BkFk Beg e ppk djA

mnkgj.k&L & 1; dk n0;eku 2 x 10% kg rFik 1Foh dk n0;eku 6 x 102 kg gA ;fn iFoh rFik I
d chp dh vkIr njh 1.5x 10 m g rk I; Hjk iFoh 1j yxk, X, cy di x.kuk djA iFoh Hjk I;
1j yxk, x, cy dk eku D;k gkxk\
gy ' 1; Hjk iFoh 1) yxk;k x;k cy vkj 1Fon Jjk B; 1J yxk;k x5k cy cjkcj gA nkuk e 1 ,d
dh x.kuk dju ij ge nljk cy Ho Kkr gk tk, XA

leidj.k 14 d vullkj iFoh ,o I; d chp ,d nlj 1j yxk, X, cy]
m,xm

r.2

;0k m_= 1Foh dk nd;eku =6 x 10* kg, m = I; dk nl;eku =2 x 10®kg, r= 1Foh rfik I;

d chp dh vklr njh =1.5x 10" m, G = 6.67 x 10* Nm/kg?

F=G

vr
- 6.67x10'x6x10%x2x10% N
(1.5x10")?
F 6.67x6x2x1071x10% x10% N
(L5x10"

B 6.67X6X2X10'11+24+3O'22

- 15° N

= %x 10%'N =3557x10%N
vri 1; ,o0 iFoh ,d nlj dk 35.57x10*N cy 1 vikdfkr djr gA

f@;kdyki&2

vkl viu rfik viu 1 1 elVj nj cB viu fe= d chp yxu oky x#rokd'.k cy d etu dk
vitkdyu dift,A crib, D;k vki bl cy dk vuto dj tkr g\ ;fn ugh rk D;k\
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11-2 x#Roh; Roj.k 'g' (Gravitational acceleration 'g')

xfr d vé;k; e vkiu thuk fd cy d dikj.k fdlh oLr e Roj.k mRilu gkrk gA fdlh oLr
dk tc iFoh x#Rokd'k.k cy B wvidfkr djrt g rc ml oLr e Hh Roj.k mRilu gkrk gA
1Foh d x#Rokd'k.k cy d dkj.k oLr e mRilu Roj.k dk x#Roh; Roj.k dgr gA x#Roh;
Roj.k dk ‘g 1 n'fr gA

lehdj.k 4 ,o0U;Vud xfr d f}rh; fu;e dn Bgk;rk | ge ‘g’ dk eku fudky Idr gA
eu y fd iFoh d Irg ij ,d ‘m’ @;etu di olr gA iFoh ml oLr d Aij F cy yxk jgh gA
fehdj.k 140 1]

Mm

M = 1Foh dk &0;elu]l R=1Foh d da& 1 Brg dh njh] m= oLr dk n0;eku gA
bl oLr e x#Rokd'.k cy fdruk Roj.k mRilu djxk\
U;Vu d xfr d f}rh; fu;e vulkj] ;fn ;g Roj.k'g' g rk

F:mg ---------------- (6)
Teidj.k 15t ,0 46t ik ,d I fy[w ij
Mm
mg:G RZ
-cM
g—GR2 ................ (7)

letdj.k 47 dh Bgk;rk | ge ‘g d eku dh x.kuk dj Idr gA iFoh dk &);elu M =6x 10%
kg VK f=T;k R=6.4 x10° mA

x.kuk dju 1j ‘g’ dk eku 9.81 m/s2 d yxtkx gA bl veé;k; e IHh xf.kri; Bokyk dk gy
dju d fy, Iodk d fy, ge 'g' d eku dk 10 ms? yxA D;k ‘g” dk eku IHh LFku ij ,d gh g\
D;k ‘g’ dk eku oLr d &0;eku] vk; ru] vkdkj] oLr di ¢c—fr] %uRo] iFoh d Aij di volLFik wkj iFoh
d da 1 njh 1j fulj djxi\ bue I dku I dkjd egRoi.k g\

D;k iFoh d &o vkj He/; jIik iJ g’ dk eku Deku g\ dgk ij ;g eku viekd gkxk\ viu
iRk 1 ppk dj\

11-3 eDr iru (Free fall)

fo=3 e [, vulkj ,d ckyd xn dk iFoh I Aij fdd djrk gA xn dk
Aij thu 1 ydj ubp viu rd dk iFk ABCDE MHjk fn[lk;k x;k g fele A xn db
ikjfkd fLRKr] C xn dh vidkdre Apkb rfik E xn di vire fLFkfr gA

UYHSYA
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yO

fp= Qekd&3i xn P dh xfr dk IFk
o D;k vki crk Idr g fd B,C,D ,0 E volFkvk ij P d Aij dku dku I cy f@;kkhy g\

. D;k x#Rokd'k.k cy d vytok oLr P 1j dkb vU; cy Hb i@ ;k"ky g &k oLr dk xfrriy dju
d fy, ¢;kx e vk;k g\

. D;koLr dk 1j I fdd dju d ckn Hh og cy f@;kky gkrk g\ ;fn gk rk fdru le; rd
f@;k*ky joxi\

o bl f@;kky cy d dkj.k oLr e fdruk Roj.k mRilu gkxk\ ;fn bl Fk 1j oLr P 1j fIQ
1Foh gk yxk;k x;k x#Rokd'k.k cy f@;k'ky g vkj ;g cy 1Foh d d& dh vij fd;K"ly
gl .1 e olr dl Aij dh vij & joh g\ ; IH0 i'u Lokkkfod gA
, 0k vDIj Mpk thrk g fd ;fn olr e xfr g rk ml 1j €:-j xfr di in*lk e cy yx jok

gkxkA exj , Bk gekk ugh gkrkA vkiu cy ,o0 xfr d fu;e d vE;k; e n[k fd tzjhugh g fd ;i

oLr xfr dj jgh g rk ml 1j dib cy f@;k dj jgk gkA ge u xfr d f}ri; fu;e 1 ;g Ho n[kk g

fd oLr d Aij f@;ky cy] lox d ifjoru d nj d vu@ekuikrh gkrk gA fdlr ;g vko';d ugh

g fd og lox dh fn"ik e gkA ;fn og Box dh fn*lk d foijhr g rk og Box dk %Vk,xkA

okLro e pyrh gb gj oLr dh xfr d foijir ok; cy yxkri gA exj ;g cy cgr de gkrk
g vij Igtrk d fy, ok; Hjk yxk, x, cy dk ge viekdk*ri utjvnkt dj nr gA

ge tc fdlh oLr ij cy yxk dj ml Aij di vkj Qdr g rk ge oLr dk ikjfekd xfr nr
gA bl ikjfekd xfr rFk lox d fy, cy pkig,A "z e Qdr le; ge cy yxkr g] 1j loky ;g
g fd tc oLr giFk I fudy tkrh g] rc D;k gk 1 fnsk gvk cy oLr 1j vc Ha 1@k dj jok ghxk\
xfr d ¢Fe fu;e d vulkj cy yxku i1j oLr e xfr dk Ipkj gkrk g vkj fQj €MRo d dkj.k

oLr Aij dh fn"lk e pyri jgrh gA gifk I fudyu d ckn oLr ij fIQ x#okd'k.k cy gh f@;k Ky
gkrk gA bldk vFk ;g gvk dh oLr e tk Roj.k gkxk og flQ x#Rokd'k.k cy d dkj.k gh ghxkA

oLr dh xfr di feEl&fel fLFfr e olr 1j f1Q x#Rokd'k.k cy f@;k"y okl ml fLRfr dk
Lor= -1 I uhp fxjuk ;k eDr i1ru dgk thrk gA D;k vki , Ih AN vij 1fjfLRdr;k d ckj e Lp
Idr g tgk oLr e& iru dh volLFk e gkrh g\ leg e ppk djA
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vkiu xfr d veé;k; e olLr dh xfr d lehdj.k d ckj e 1<k gA mu letdj.k e Roj.k ‘a’
d LFku 1J 'g' fy[kdj ge ;g crir g fd ;g Roj.k x#Rokd'k.k cy d dkj.k gA
x#Roh; Roj.k e xfr d leldj.k

1- v=u+gt

1
: h=ut+ = gt
2 5 ¢

3 v2=uz+2gh, th=oLr dh iFoh d ry I Apiby

ge dN mnkgj.k ydj bl Be>u dh dkk* djxA eku y fd vki nk vyx&vyx &0;eku dh
oLrvk A ,0 B dk 100m Aij I fLFkjloLFkk I NkMr gA A ,0 B d &0;eku @e’li 2 kg Vij 10 kg
gA 10m njh r; dju d ckn nkuk d pky dk eku D;k gixk\ vxy 10m d ckn e pky D;k gkxh\
bud pky dh x.kuk djd rifydk 1 dh ifr djA

Iyl Dekd&l eDr iru e olLrvk dh fLRfr] le; ,0 pky

r; dh xb oLr A dh oLr B dh oLr A dk njh oLr B dk nj
njh pky (m/s) pky (m/s) r; dju e yxk r; djue
Im eh le; () yxk be; (s)

0

10 J2

20 20 iy xHkxh

100 20./5 2.5

bl Nj.lh d viekj ij fLRfr vkj Le; d cip] pky vkj Be; d chp rHk fLFkfr vkj pky d
chp xkQ [kfp,A
D;k olr d n0;eku dk mhdh pky 1j dkb iHko gkrk g\

mnkgj.k&2 § 20m Aph ehukj dh pkvh I ,d iRFkj Nivk tkrk gA iFoh oh Brg ij igpu I igy mldk
oX D;k ghxk\ iRFkj d 1Foh 1j 1gpu e yx le; dh x.kuk diftt,A 'g' dk eku 10m/s? fy ;k &k, A

gy ! ehukj dh Apkb] h=20m
IRFkj dk ckjfetkd ox] u=0
g=10m/s?

1
s=ut+ = gt
29
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ZO:OXt+%10t2

5t2=20

=4

t=2s

vrioLr dk iFoh ij igpu e yxk le; 2 1d.M gA
IRFkj dk ox&

v=u+gt

=u+10%x2m/s (u=0)

=20m/s

vri 1Foh 1j 1gpu I 1gy iRFkj dh pky] 20m/s gA

mnkgj.i&3 + Acolékj 'l e Aij di vij Qdh xb ,d xn 65 e Qdu oty d ikl yiV virh gA

crkvk&

gy !

1 xn fdl ox 1 Aij Qdh xb\
2- xn di vigkdre Apkb D;k Fi\
3 4 1dM i"pkr xn dh fLFkfrA

xn dk ¢kjfEtkd ox] u="2

xn dk vire ox] v=0m/s

xn dk Aij thu e yxk le; t=3s

oLr iFle 3 sec e Aij th,xi fQj vXy 3sec e ulp Vk,Xi

vri xn dk ijh njh r; dju d fy, yxk le; =3s+3s=6s

xn dk ox

v=u-gt

0=u-10x3m/s ix#Rokdk.k cy d foijir fn*lk e xfr d dkj.k .k fy;k x;K
u=+30m/s

xn dh vikdre Apkb

1 ..
Ss=ut-—gt
29
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=30><3—%x10><32m

=90-45m
=45m
3 okil vir le; 1sec e oLr }jk r; dh xb njh

1 .
S = ut+— gt
> g

= O+%><10><12m

=5m

vri 4sec 1'pkr xn dh fLFkfr 45m-5m=40m

1 fdlh Ho 'm* &0;eku dh oLr dk 1Fon dh Irg ij b
Aplb 1 fLFkj volFRk I fxjkr g] rk Irg ij igpu d T
Bhd 10 mBdk ox D;k gkxk\ PN | |
2- ,d xn dk fp=84 e [k, vulkj Atoéj Aij dh vij .
smis ply 1 Qfd,A xn fdrut Apkb r; djxi vij l
fdru le; ckn 1ub vkid giFk e ykvdj vk, xi\ xn dh | g
fdl volFik e pky Bc I de gxh vkj mBdk eku D;k
ghxk\ ul

11-4 ®0;eku ,0 Hkj (Mass and weight ) fp= Deld&4 & xn dh xfr

vki thur g fd tMRo n0;eku 1j futkj djrk gA fdlh oLr e inkFk dh
dy ek=k dk ge oLr dk nl;eku dgr gA fdlh oLr e ;fn Inkk d dy ifjek.k
e dkb ifjoru ugh fd;k x;k rk fdIh Ho LFku ij mB oLr dk n0;eku fLRj joxiA
ge vDIj oLr dk nl;eku e ekir g] €1 2kg pkoy] 1 kg nky] 3 kg *Ddj vkinA i
;fn ge 2kg nl;efu ploy dk ekjrn I pzek 1j ydj &, rk pioy dk n0;eku pzek| —yuanzsx
1J Hh 2kg oh gkxkA SI 1)fr e n0;eku dk ek=d fdykxke (kg) gA

fdlh olr dk éjrt f€l cy 1 viuh vij vkdfkr djrt g ml olLr dk Hkj dgr
gA SI 1)fr e Hkj dk ek=d U;Vu (newton) gA

lehdj.k 6% 1 ge thur g fd iFoh dh fdIh fuf'pr Brg ij 'm'kg nl;eku dh ,d oLr ij
1IFoh mg ¢y yxkrh gA VRkr 'm'kg n0;eku dh oLr dk Hkj 1Foh dh mIh fuf*pr Brg 1j mg gA vkidk
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D;kyxrkg fd iFoh di IHh Brg 1j oLr dk Hkj mruk gh g\ D;k fd1h oLr dk Hkj iFof] paek vij
Ijt dh Drg 1j fLFkg Jgxi\
1’u
1- AT BT ggq= M =7x10%2kg] ,0 f=T;k R =1700km gA Nefdj.k 7 dh Bok;rk 1
pzek di Brg ij fdlh 'm' nl;eku dh oLr 1j Roj.k dk eku Kkr djA if=T;k dk enVj e yh
2- 1IFol ,0 paek dh Brg 1 'm' n0;eku dh oLr d Hkj dh ryuk djA
3 1IFoh vkj pxek d dlak d chp dh njh 3.84 x 105km gA 1Fol vkj pzek ,d nlj 1j fdruk
cy yxk,x\
f@;kdyki&3
viuh d{fk d riu nkLrk dk ®0;eku 1rk dift,A mu rhuk nkLrk 1 1Foh Jjk yxu oky cy
dh x.kuk rffk ryuk dife,A pzek ij bu riuk d Aij yxu oky cy e D;k ifjoru gixk\

11-5 x#Roh; dn (Centre of gravity)

3 vkiu dih eyk e ;k viu
=2 (% d vkl&ikl fdlh cPp sk cM
0;f0r dk ,d ekvh jLEIh 1) pyr
o3k (N[ gdiA og viuk Tryu ml
UHBK2K " |jLIh ij d I cuk ikrk g\

JLIb 1) pyr le; og viu nkuk gk dk fp= Gekd&5
Qyk nrk g ;k dHh&dHh ,d Bhekt yEch ydMh dik
Bokjk yrk gA D;k vkiu dHh Bkpk g fd og , Bk D;k djrk g\
f@;kdyki &4
D;k vki fcuk >d mB Idr g\

,d dlIh ij fp= Dexd&6 e [k, vulkj vkjke 1 cfB,Aml dih 1
fcuk viu 1j eiM mBu dk i;kI dnft,A

o D;k ge , Mk dj Idr g\ ;fn ugh rk D;K\

f@;kdyki&5 fp= Qekd&b
fdlh ckl dh yEch ydMh dk viun grkyh 1) Erfyr dju dk 1;k0 dift,A
;9 fd1 fLFkfr e Btko gk jok g\
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Hkj forj.k dh vklr ;k Brfyr fLFfr dk x#Roh; dn dgk tkrk gA og fcn gk
1j obr dk dy Hkj dfinr gkrk gvk 1rir gkrk g] x#Roh; dn dgykrk gA

f@;kdyki&6
x#Roh; dn Kkr djuk

,d eiVj ieluk yift,A viun ,d vxyh ij T ;!\if_fycr vyt 1)
bl foffu fenvk 1 b1 Trfyr dju ok ikl 2
dnft,A vki D;k n[kr g\ D;k ieku d e¢; fen |
ml Drfyr fd;k € Idrk g\ , 1k D3k gvi\
,d fu;fer vkdkj dh oLr €l elVj ieku

dk x#Roh; dn mld e/; fcn 1j gkrk gA mI 1eku
dk Bi.k Hkj ml fcn 1j dfnr ekuk € Idrk gA

ml ,d fon ij Viékj nu d dij.k Bi.k ieku o M
VIgkj TKlr gkrk gA
fd 1 oLr dk Irfyr dj mIdk x#Roh; dn fp= Gexd&7

vklkut I Kir fd;k €k Idrk gA elVj ielu d
HiF& Ik db NKV iy x#Roh; cy dk ifrfufiiRo djr gA bu BHh dk ;kx x#Roh; dn 1] iff.ke
CYy QkXKA

teku dk ik Hkj mB ,d fen 1j dinr ekuk € Idrk gA vri bl fen 1 xtjk gvk ,dy
cy Aijh fn'lk e vijifir dju ij iekuk Brfyr fd;k & 1drk gA
o fdlh oLr dk x#Roh; dn dl Kkr fd;k € Idrk g\

Lor=rkiod yVvdrh ifuyfcri oLr dk x#fo dn fuycu
fcn d Bhd uhp jgrk gA

:fn fuycu fen 1 xtjrh gb ,d Acokékj j[k [oph &,
rk ml j[k d BkR&BkFk dgh i x#Roh; dn gkxkA midh Dgh
fLFfr tkuu d fy, ml oLr dk fdlh vU; fcn 1 fuyfer dift,
rrk nljh Acolkékj j[k ml fuycu fon 1 [Kfp,A bu nk j [kvk dk
1frPNn fcn gh x#Rofi; dn gA

bIh idkj jLEN i pyu oky 0;0r dk x#Roh; din Hb
Brd mid chp e gkrk gA Bhelh yEch ydMh dk Bgkjk ydj og
viu x#Roh; din dk utp dh vkj ¥2Vu sk 1j 154 dfinr dju dk
;KD djrk g fell og viklkuh B ml jLEh if py ikrk gA

fp= Qekdé&8
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f@;kdyki&7
,d oy; d x#Roh; dn dk Kkr djuk

nh xb fofek e Be>k;k x5k g fd dI x#Roh; dn ikir fd;k €krk gA blh d viekkj 1] oy;
dk x#Roh; dn Hh Kkr fd;k €k Idrk gA

o ,d oy; dk x#Roh; dn dgk gkrk g\
o D;k fd It oLr dk x#Roh; dn mld ckgj gk Bdrk g\
o tgk oLr dk dkb nl;eku ugh g] D;k ogk 1j x#Roh; dn gk Bdrk g\

fLFj rk

fLRAjrk d fy, x#Roh; dn dh txg Kkr djuk vio® ;d gA fd Ih i vkdkj dh oLr d x#Roh;
dn 1 ,d j[ik unp dh vk [Kfp, ;fn og oLr d viekkj d virxr g rk oLr fLFkj jgxiA

;fn x#Roh; dn oLr d viékj d ckgj gkrk g rk oLr ViLFkj gkrh gA
f@;kdyki&8
x#Roh; dn dk ifjoru vkj midk iHko

te vk Ihek [IM gkr g rk vkidk x#Ro dn dgk gkrk g\

v lch
fp= Qekd&9

vxB dk Nu dk 1 ;kI diftt,A niokj d BkFk [kM jgdj bl iut nkgjkb, €1k fd fp= Dekd&9
ich e n™k;k x;k gA

. fp= Qekd&9 ict e n"kb fLAfr e D;k vki viu 1j d vxB dk N Idr g\ ;fn ugh rk D;k\
o bu nkuk fLFkfr;k e vki viu “kjhj d x#Ro dn e D;k ifjoru n[kr g\
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liip, |

e ,dxy Vi ,d f=Htidij iVy dk x#oh; dn dgk ghrk g\

e  D:kfdlholr di,d I vidd x#oh; dn gk Idrk g\

o illk dh >dh ehukj fxjrh Dk ugh g\

e ViUl ilB ij #jh otu mBir Te; vkidk Tkeu Dsk >duk iMrk g\

A TR

geu Ik

o caiM dh It oLr, n0;eku d dkj.k ,d nllj 1j vkd'k.k cy yxkrt gA nl;efu d dkj.k
vidfkr dju dk ;g x.k x#Rokd" .k cy dgykrk gA ;g dinidr cy gA!

o lof=d x#Rokd'k.k fu;rkd dk G 1 n"k;k tkrk gA G dk eku 6.67 x 101t Nm?/kg?

o x#Roh; Roj.K g dk eku 9.81 m/s? ekuk tkrk gA

o iIFol 1j e& irulty oLr ‘g Roj.k 1 xfr'iy girh gA

o oLr dk n0;eku ,d fLFkj jk*k gA exj fd Ih oLr dk Hkj oLr d Aij f@;k Ky x#Roh; Roj.k
1 fulj gA

e[; "Kn (Keywords)

x#Rokd'k.k (gravitation)] Bkof=d x#Rokd'k.k fu; rkd (universal gravitational constant)] x#Roh; Roj.k

(gravitational acceleration)] &0; eku (mass)] Hkj (weight)] =Tk (radius)] eDriru (freefall)] X#Ron; dn
(centre of gravity)

vH:kl

1 cgfodYih; ¢'u i&
(i) nk oLrvk d e/; yx jok x#Rokd'k.k cy futkj ugh djr&

UHFGA8

v nkuk oLrvk d e/; dh njh ij

ich nkuk oLrvk d nl;efu d X.kuQy 1j
W% nkuk oLrvk d nl;eku d ;kx 1j
Iinh x#Rokd"k.k fu;rkd 1j
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i) Gdkeugé&

vk 7.67 x 10"Nm?/kg? Ich 6.67 x 10“Nm?/kg

1% 6.67 x 10 *Nm?/kg? Nk 5.67 x 10"NmM?/kg?
iy  1Foh dh Brg ij x#Roh; Roj.k dk eku gkrk g&

Vi 9.8 m/s? ich 8.8 m/s?

Wl 4.8 m/s? Ik 8.9 m/s?

(v)  lof=d x#rokd'k.k fu;e 1 nk fi.Mk fEudk n0;eku m, vkj m, g vkj ftud cip dh
njh R g d ee; yxu okyk cy cjkcj g&

m,m mm

ivi F=G ézz Ich F=G |;42
_ M
it F=Gmm,/R Ik F—GE

v)  x#Roh; cy d fo#) Aij di vij xfr dj joh oLr dk mIdh viikdre Apkb ij vire
0x D;k ghxk\

Vi 0 Ich u?/2g
W hit ink 2gh

fja LFku dh 1fr dife, &

(i) 10 kg nl;eku dh oLr dk 1Foh 1 Hij QkxKA

@)  fojke volFk 1 eDr zi I iFoh di vkj h Apkb I fXjri gb oLr dk 0X e
------------------ gkxkA

@iy  Mof=d x#Rokd'k.k fu; rkd dk eku -—mmerermrerorere gkrk gA

(v)  x#Roh; Roj.k 'g' dk SI 1)fr e el=d —rrerermrernen gA

v)  nk fu&Hiu &0;eku dh oLr, ;i leku Apkb 1 fXjkb T, rk 0w le; e

iFol dh Irg 1j TgpxhA
1Fol rikk midh Brg 1j j[k fdlh 1 kg dh oLr d chp x#Roh; cy dk ifjek.k D;k ghxk\ ; gk
1Fol dk n0;eku =6 x 10* kg Vvkj 1Foh d dn I mldh Brg dh njh = 6400 km gA
nk oLrvk d chp yxu oky x#Rokd'k.k cy dk eku D;k gixk ;fn&
(i) ,d oLr dk nl;eku nk xuk dj fn;k €k,A
(i)  oLrvk d cip dh njh riu xuk dj nh €k,A
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10-

11-

12-

i)  nkuk oLrvk d n0;eku nk xuk dj fn;k €k,A

,d dixt dh "V mIh idkj dh "V dk eiMdj cukb xb xn I éoeh D;k xjrh g\
x#Rokd'k.k d Nkof=d fu;e dk D;k egRo g\

;fn pnek iFoh dk vkdfkr djrk g] rk 1Foh pnek dh vkj xfr D;k ugh djri\

,d xn meokekj fnk dh vkj 49 m/s d ox I Qdh thrh gA ifjdyu dift,&

@  xn dhvikdre Apib

(ii) iFoh dh Brg rd okill ykVu e xn dk yxk dy le;A

fdlh oLr dk ;fn 10m/s dh ox I Aéokékj Qdk tk, rk og fdru le; i"pkr vij fdru ox
I ookt vk;xi\ 12s, 10 m/s d

nk oLrvk d chp yxu okyk x#Rokd'k.k cy F gA fdu&fdu ifjiLFkfr;k e nkuk oLrvk d cip
yXU okyk x#Rokd'k.k cy 4F gkxk\

nk foffu n0;eku okyh oLr, ,d BkFk 1Foh 1j D;k 1gprh g\ D;k nkuk oLrvk 1j yxu okyk
x#Rokd'k.k cy cjkcj g\
m n0;eku dh oLr e iFoh Jjk mRilu Roj.k dk 1= 0;Rilu dift, rik bld elu dh X.kuk djkA



Ve k; &12
i dk: ,0 Atk
Elu'ﬁ'.;_ ; (Work and Energy)

fiNy vé;k;k e ge foKku dh AN e[; voekkj.kvk €1& oLrvk di xfr] cy d dkj.k xfr]
xfr d fu;ek rik x#tokd'k.k d ckj e ppk dj pd gA dk; ,0 Atk Hh foKku di egroi .k voikj .k,
g tk ge vud ikdfrd AVukvk dk Be>u vkj mudh 0;k[;k dju e enn djrh gA bl vé;k; e ge
budk vé;;u djxA

ge viu nfud thou e 'dk;* rik Atk "kn dk i;kx vud Infik e djr gA €l og [kr
e dk; djrk g] og cgr Atloku 0;Dr g vikfnA fdIh th dk; dk dju d fy, Atk dh vio" ;drk
gkrh gA eu"; ,o0 e’ku Ho dk; dju d fy, At dk mi ;kx djr g] €h& fo] kA %j 1 fo]ky; rd
igpu d fy, Hbfdy pyku ;k iny pyu e viun Atk dk mizkx djrk gA blh idkj fo] r cYc
jKkut nu d fy, fo]r Atk dk mijkx djrk gA

lkp
. mi;kx e yi xb Atk dgk thrh g\
o D;k Atk d mizkx fd, fouk dk; fd;k & Idrk g\
bl vé;k; e ge bu 17uk dk Be>u dk 1;kI djxA
12-1 dk;
nfud thou e Bkell;r;k fd I Hh yiknk; d “Kjhfjd ,0 ekufld ifjJe dk dk; Be>k thrk
gA th& fo|kFkh 1ji{k d Be; vé;;u e cgr Be; 0;rir djrk gA ilrd i<rk ]
red[m] iU =k dk gy djrk o] dif e fopkj&foe’k djrk gA Rkekl; MKk
it (e og dBj ifjde ;kfu dk; djrk gA blh idkj fd Ih i xhr ok
xuxukuk] fe=k 1 ckrphr djuk] fo]ky; d fy, dk; ;ktuk cukuk]
lp&fopkj djuk vifin IH0 dk dk; Be>k thrk gA

fdUr foKku e Hkfrd dk; dh ifjHkk vyx grh gA
fokku e dk; dju d fy, nk n’lkvk dk ghuk vio”;d g&

o oLr 1j dkb cy yxuk pkig,A

o oLr folFkfir gkuh pkfg, ;k oLr dh fLRfr e ifjoru gkuk pkig,A

= Bl
UHYEFI

fp= Qekdé&l
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Hkfrd dk; rik gixk €c cy di miflFkir e oLr e folFkiu gkA wU; BHb dk; Hkfrd dk;
ugh gA bt idkj 0;Dr dk Athoku gkuk o fo| r Atk vFok A'ek ;k xfrt Atk vyx volkj .k,

gA bl vésk; e ge Hkfrd dk; o Hkfrd Atk dk vE; ;u djxA

Hkkfrd dk; d mnkgj.k

,d iLrd dkmBk,] bld fy, vkidk cy yxkuk iMrk g vij
g] blfy, ;g foKku e dk; ekuk &, xkA iLrd Aij mBu e yxk
djrk g o iLrd dh xfr e 1fjoru gkrk gA

vib,] nfud thou d mu mnkgj .k 1j fopkj djr g ftlg ge
Hell; Hi'k e dk; dgr gA fo|krk iji{ik d Be; dBkj dk; djrk
gA pfd dk; dh oKkfud voekkj.k d vullkj ;gk cy ,o folFikiu
dh n’kk, ugh gkrh gA vrt foKku e fo |k d bl dBkj 1fjJe dk
dk; ugh dgk &k, xkA

bIh idkj xirk dk xuxukuk] fopkj&foe’k djuk vkfn Ha
foKku dh nf'V e dk; ugh gA mnkgj.k d fy, ;fn vk ,d dlih dk
10 feuV rd mBkdj J[k rk D;k vkiu dk; fd;k gixk\ “k;n vkidh
Fkdku B vkidk yx fd vkiu cgr dk; fd;k g ijUr Hkfrd dk; dn
ifjHkk d vulkj dIh dk mBk, jku e vkiu dlh ij dko dk; ugh

iLrd Aij di wkj folFifir gkrh
cy x#hokd'k.k cy d foz) dk;

fp= Qekdé&?

fdzkA 5 |fi dlh ok mBk, j[iu d fy, viiu cy yxk:k ij dli e folFkiu ugh gvid pfd dif e
folFikiu ugh gvk bilfy, vkid Hjk yxk, x, cy u dlh ij dkb dk; ugh fd;iA

tl fd dlh dk mBkr le;] dlh dh fLRfr e N ifjoru

gviA ml le; vkiu Hkfrd dk;

fd;kA mBd ckn oLr dk mBk, j[ku ij dkb virfjDr dk; ugh gviA
uhp dN IfjfLFkfr;k nh xb gA crib, bue I fdl1&fdl e dk; gk jgk g] fdle ugh vkj D;k\

fp= Qekdé&3

fp= Qekdé&4
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1 vkiu ,d cgr cMh pVVku dk ékdyk 1j og ugh fgynA

2 vkl Ihf<;k 1) p<dj bekjr dh nljh efty ij igpA

3 ;k=h LV’ku ij cx [kpdj dN njh rd y thrk gA

4 ,d pyr g, Hbfdy dk jkdukA

f@;kdyki&l

. vkidh d{fk e d It Vey] cp vkin j[k gkxA bu B4 dk ,d&,d dj ,d Apib rd mBidj
n[kA vc crib,] bue I fdl oLr dk ,d gh Apkb rd mBku e viidk Icl T;knk dk; djuk
IMXK vkj D3\

,d fu;r cy Hjk fd;k x;k dk;
cy o folFkiu irk gku 1j ge dk; dh x.kuk dj Idr gA

ekuy fdlhoLr 1j ,d fu;r cy F yxku 1j oLr viul f@;k fcin 'S njh foLFkkfi r gkrh
gA thk fd fp= QDekd&5 e n’l;k x;k gA

dk; dh oKkfud ifjHk'k d vulky fd, x, dk; dk
eku cy rrk oLr dk cy dh fn*ik e folFikiu d x.kuQy d
cjkcj gkrk gA
VHkr fd;k x;k dk; = cy x oLr dk cy dh fn*ik e foLFikiu

W =FS

vri dk; ,d vin’k jk’k gA

ge thur g fd cy dh SI bdkb U;Vu (N) rFk njh dh bdkb eV (m) gkrh gA vt dk; dh
bdkb IvFkok ek=di U;Vu x efVj (Nm) gkxtA bl €ty (J) Hh dgk thrk gA

lerdj.k W = FSe

fp= @ekdé&5

;fn F = 1U;Vu(N)
S = 1elVj@m)
rk W = FS
W = INx1m

1 Nm (U;Vu eiVjh ;k 13 ghxkA

VHkr 1 ty () dk; dh og ek=k g & 1 U;Vu cy yxku 1j oLr dk cy dh fn*lk e 1m
foLFkfir djrh gA
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mnkgj.k&1 4% ,d yMdh Vcy ij j[k gb fdrkc 1j 45 N U;Vu dk cy yxkri gA fdrkc cy dh fn
e 30 Nef folFkfir gk tkrh gA oLr 1j cy Hjk fd, x, dk; dh x.kuk dj\

gy !

iLrd 1j yxk;k x5k cy F = 450;Vu
cy di in*fk e iLrd dk folFkiu S = 30 et
s = 0 e
S = 03elvj
fd;k x;k dk; w = FxS
W = 45Nx03m
W = 1351

mnkgj.k&2 } ,d 0;fDr 20 fdxk n0;eku dh oLr dk iFoh I 3 eivj Aij mBkrk gA mid Hjk GLr
ij fd, x, dk; dk ifjdyu djA (g=9.8 m/sec?)

0y

obr dk nl;eku m = 20 fdxk
folFkiu S 3 elVj
cy F mg

= 20Kkg x 9.8 m/sec?

= 196 N
fd;k x;k dk; w = FxS

= 196N x3m

= 5881

iLrdk 1 Hjk ,d ciOl niokj I BVk gvk g vkj vkid
dkQnh i;klk d clotn ckDI folLFikfir ugh gkrk gA ifp=
@ekd&6 e crk, vulkijA dk; d lendj.k w=Fs dk
e;ku e jlkdj ;gk dk; dh X.kuk djA

I vkj IfjfLFfr;k d ckj e Bkp tgk cy yxu ij Hb
oLr e foLFkiu u gkA

D;k dkb , I ifjfLFkfr Hh Bkph €k Bdrh g tgk cy u

yxu ij H folFkiu gi\ viun PHdi@Pkid 1 ppk djA

fp= Qekdé&6
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,d vi; fLRfr 1j fopkj dj&
eku yift, vki ,d oLr 1j (F) cy yxkr g vkj oLr (S) njh rd tkdj #d tkrh gA

&
< S >

N P

fp= Qekd&7

1 tc vki oLr ij cy iR yxkr g rc oLr cy dh fin"lk e foLFkfir gkrh gA ;ok cy gk fd;k
X;k dk; éukked gkxk vRkr w =FS

2- oLr 1j mhdh xfr dh fn"k d foijhr in*ik e A'k.k cy £ dk; djrk g feld dkj.k oLbr S
njh rd tkdj #d thrh gA bl fLFkfr e A%k cy gk olr i fd;k x;k dk; _ .HRed ghxkA
;ok 1 nkuk d chp dk dk.k 180° gA

VRkr w=-fS

vriolr 1 yxk;k x;k cy rik oLr dk foLFkiu Beku fn'k e gk rk cy Hjk fd sk x;k
dk; euiRed gkrk g vk ;fn cy rFik oLr dk foLFkiu foijhr fn*kk e gk rk cy Hjk fd;k
X;k dk; _ .KRed gkrk gA

mnkgj.k&1 ¥ ,d xkykdkj oLr dk y<dku 1j og 4 efVj dh njh rd foLFikfir gkrh gA ml ij 15
U;Vu dk K%k cy yx jgk gA A%k cy Hjk fd, x, dk; db x.kuk dj\

gy © oLr 1j yxu okyk %'k.k cy F = 15 ;Vu
oLr dk foLFkiu S = 4elVj

oLr dk foLFkiu ,0 oLr 1 yxu okyk A'%.k cy dh fn"kk ,d nlj d foijhr g virt .k Hjk
cy fd;k x;k dk;&

W = —(FxS)
W = — (15N x 4m)
W = —-60J

mnkgj.k&2 % 60 fdykxke nl;eku dh efgyk bekjr di igyh efty rd igpu d fy, 20 Ihf<;k
p<ri gA fele iR;d Ii<h dh Apkb 23 Beh gA bl 1@k e efgyk ij Foh d x#Rokd'k.k cy Mjk
fd, x, dk; dh x.kuk dj\

gy i efgyk dk n0;eku m
efgyk ij yx jok x#Ro cy

60 kg
60kg x 9.8 Nm/sec?
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. 23
iR;d Ii<t di Aplkb = o™
20 Iif<:k di dy Apkb h o= 202
100
x#Hhokd'k.k cy Hgk fd;k x;k dk;

W = —-mgh
=—60x9.8x20x%
= -2704.8 Nm
= -2.70KJ

f@;kdyki&2

vki ,d xn dk Aij di vij QdA blld fy, vkidk cy yxkuk iMrk gA Aij di wkj xfr

djri gb xn 1j yxkrkj x#Rokd".k cy dk; djrk g] €tk mEdh xfr dh fn"ik d foijhr gA Rkp Vi

crk, fd&

1 Aij tirh gb xn ij fdl cy Hijk dukked dk; fd;k x ;A
2- Aij tirh gb xn ij fdl cy Hjk _.kked dk; fd;k x;K\
3 viu mlkj dk dkj.k ndj Li'V djA

1 ,d fo]kkh mn0;eku dh ,d oLr dk meokékj fn"kk e h
Aplb rd mBkdj {kirt fn"k e ,d letu xfr I dnjh
rd pyrh g lfp= Gekd&8rA

mijlor fLFkfr e fo [ kFh Fhak fd sk x;k dk; fdruk gkxk\
vib,] bl Be>u dk i1kl djr g&

m nl;eku d ciDI dk h Apkb rd mBku e fo | ki Jjk
yxk, X, cy Hjk fd;k x;k dk;

W=mgh ..coerrnrnnn. (i) %;0k cy rFk folFkiu dh fn"k
lelu gA

tc fo|ifih ciOI ok mBidj {frt ke py jorg = @ed&8 ! fol i
vij mid pyu dh xfr lelu g rk il dkRoj.ka WU; Hik Tetu mBir g,
gA vri bl fn"lk e ciDI 1 yx jgk cy "W; gkxk vkj ciOT 1 fo ] kFn Fhjk fd sk x;k d;
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12-2 Atk

vkiu n[k gkxk fd fo | r cYc] V;cykbV] Vhot] fo | r 1 [k viin dk pyku d fy,
fo]r dh vio’;drk gkrh gA JyxiMi cl] dkj ekVjckod vifn dk pyku e 1Viy]
- Mty vifn dk mi;kx fd;k thrk gA D;k vkiu dHh Bkpk g&

e fo]r cn gku ij fo]rh; midj.k D;k cn gk tkr g\

VACCND

o fcuk 1Vky] Mty vikfn d okgu D;k ugh pyr g\
o iM&ikek 1; d id’k dh vuiflFfr e viuk Hktu D;k ugh cuk 1kr g\
o Atk vij dk; e D;k Bcik g\

bu 1’uk 1j vkil e ppk djA

vkiu io dffkvk e Atk d ckj e i<k gA Atk db zike ikb tirh g& €l fo]r At idi’k
Atl] tofu Al ;i=d At ukkdh; At jklk;fud Atk vidnA fo]ri; midj.k dkfo]r I Atk
ikr gkrh gA bt idkj okguk dk iVky ,0 Mty | Atk ikir ghrh gA iM&ikk 1 d idkk I At
ikir djd viuk tktu cukr gA

bl vésk; e ge doy ;k=d Atk dk vé;;u djxA ;ki=d Atk nk idkj di grh gA

1 xfrt Atk 2. fLAfrt Atk
12-2-1xfrt Atk (Kinetic energy)
i@ :kdyki&3

1 ekr dh ,d Hkjh xn yA

2 bl xty jr I tjh vV dh Brg ij 20 cm Apkb T fxjk, A

3 Jr 1j cu xr X% dh xgjkb ukiA

4 mDr f@;kdyki e xn dk 40 cm, 70 cm rFk 100 cm dh Apkb 1
fxjkdj nkgjk,A

5 IR;d fd;k e xT dh xgjkb ukv djA
bl f@;kdyki d viékj i fubu iuk d mlkj nu dk i3kl djA
1 xn u fdl dij.k I jr e xk cuk;k\
2- xn dk Hu&lu Apkb;k I fxjku ij jr e cu X7 di xgjib dk @e e tekvikA D;k

Aplb;k d c<u ij xT di xgjkb c<rh g\

3 fdl Apkb I xn Qdu ij xik Icl vikd xgjk cuk vij D3R\

fp= @ekd&9
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iR;d oLr e viuh xfr d dkj.k ,d Atk fufgr gkrh g] ft1 xfrt Atk dgr gA fd Ih oLr
dh xfrt Atk midh pty d Lifk cnyri gA lelu n0;eku di rt xfr djrh gb oLrvk e de ox
I xfr djrh gb oLrvk di viflk vikd xfrt Atk gkrt gA bl dkj.k rio ox I xfr'lly xn fLRj
fodVk I Vdjkrh g rk fodV nj tk fxjrk gA tcfd ébj 1 vk dj vdjkb xn fodV dk nj ugh Qd
ikrhA
Mre Atk dn xfkeh; 05k[;k

fd I Hh oLr dh xfrt Atk fojleloLFik e *K/; gkri gA VFkkr xfriiy oLr e xfr d dkj.k
xfrt Atk fufgr gkri gA ge ;g dg Idr g fd xfr'ity oLr di xfrt Atk ml oLr ij bl ox
di ikir dju d fy, fd, x, di; d cjicj gh

fp= @ekd&10 ¢ xfr djrh g, olLr

xfrt Atk o fd;k x;k dk;

Ekuk fd n0;eku m dh ,d oLr] {kfrt ry ij j[i x;h gA oLr 1j ,d lelu cy Fyxiu ij
og ‘S’ njh rd foLFkfir gk tkrh gA rc oLr 1j fd;k x;k dk;&

W=FS (i)

oLr 1j yxu oky cy d dkj.k ekuk mle mRilu Roj.k a gkrk gA geu io vé;k; e xfr d
leidj .k dk ve; ;u fd;k gA ,d leku Roj.k a I xfriy fdlh oLr d ikjftkd ox u, vilre ox
v rFk folLFikiu s d chp fkku BEcUgk gkrk gA

V2-U2=2aS e (i)

vi—u’
S=
2a
xfr d f}ri; letdj.k 1] ge Kkr g fd

F=ma (iV)
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mijior Lieidj .k @eld Gii)o (v) 1's rfik F dk eku lerdjk Gy e j[u ij
ge fd, x, di; dk fy[k Idr g &

vZ —u?

2a

W =ma X

W=%m(v2—u2)

;fn oLr dh xfr fojke volLFk B ikjEtk gkrh g] vFkkr u=0 rk

1
W= =mv
2

ekul] fd;k x;k dk; oLr dh xfrt Atk e ifjoru d cjkcj gA ;fn oLr fLFj voLFk I xfr
djrh g rk fd;k x;k dk; xfre Atk d cjicj gA

ge dg Idr g fd v ox I xfriity m n0;eku dh oLr dh xfrt Atk dk elu&
E.= %mv2
Atk di sI bdib ty gA
ppk dJ
1- D:k oLr dh xfrt Atk _ .KRed gk Idrh g\

2- fdl vd dk jkduk T;knk Igt gixk&de Beku 1 yn ;k vigkd Bkeku 1 yn di\

3 dij dh xfrt Atk e dc vitd ifjoru gixi\ tc dkj dk ox 10 m/is 1 20 m/s gk &, ;k
tc dkj dk ox 20 m/s 1 30 m/s gk &,A

mnkgj.k&1 } 20 fdyikxie nd;eku dh ,d oLr 5 m/s d letu ox 1 xfriky g] oLr dh xfrt Atk
fdruh gkxh\

gy © oLr dk nl;eku = 20kg
oLr dk ox = 5mfs
1 2
xfrt At Smv
_ L o0x5?
= 2
= 2501

oLr di xfrt Atk 250 ty gA
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mnkgj.k&2 ¢ ;fn fdlh dkj dk n0;eku 200kg g rk mid ox dk 36 km/n | 72 km/h rd c<lu e
fdruk dk; djuk IMXK\

gy t dkj dk nl;eku m = 200 fdykxke
dkj dk ikjfekd ox u = 36 fdel@%.Vk
LIt JkFk;k ok SI bdkb e cnyi
_ (36x1000)m
U= " (60x60)s
u = @:mm/sec
36
bl idkj dkj dk vilre ox &
_ (72x1000)m
Vo= T (60x60)s
_
v = 36 m/sec
= 20m/s
dij dh ikjfekd xfrt Atk
E, = =mu?
_ %xZOOx(lO)Z
= %xZOOxlOO
= 10000J
dij di vilre xfrt Atk
1
E, = Emv
E, = Emv2
1 2
= EXZOOX(ZO)
= %x200x400

= 400001
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vri fd;k x;k dk; = xfrt Atk e ifjoru

= E,-E
40000 — 10000
30000 J
30 KJ

k1

ppk dj
1 fdlholr dh xfre Atk 1 Dzk riRi; g\

2- v ox I xfreity fdh m n0;eku dh oLr dh xfrt Atk %mvz gA ;fn bld ox dk nkxuk
dj fnsk &, rk bldh xfre Atk fdrut gxi\

3 :fn ,d oLr dk n0;eku o ox] nljhoLr d ni;eku o ox dk nk xuk gk rk mudh xfrt Atk
dk vuikr D;k ghxk\

12-2-2 fLFfrt Atk (Potential energy)

f@;kdyki&4

1 ,d fkyku okyh dkj yA

2- ble yxh pkch dk 2&3 ckj %ek,A

3 bl telu ij j[KA
. Dk ;9 pyu yxri g\ ;fn gk rk D;K\ fp= Pekd&ll
o ;fn pkeh dk 485 ckj %ek;k €k, rk D;k gkxk\

fp=e [k, vulky tc vki nhokj 1 yxh fLix ifp= @ekd&12 at 1j xn j[kdj mI nckr
g rk fLix Bdfpr lfp= @ekd& 12 bh gk thrh g vkj €1 gh vki viuk gkFk fLix T gVkr g] xn nj
tkdj fxjrh gA ifp= Dekd&12 ch

1]
A

@) (b) (© =
fp= Qekd&12 fp= Qekd&13
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dN , Bk gh fLix ryk e gkrk gA otu yVdku 1j ryk f[kp tkrh g vij NiMu 1 oki I vk
thrh gA

fp= @ekd&13 n[k xyy dk [kp dj NiMu 1j xyy dh jcj Hh nc fLix dh rjg gh okil
fcuk ruko dh fLFkfr e vikuk pkgrh gA vri 18Ry dk og nj rd Qd nri gA

fdlh oLr ij fd, x, dk; d dkj.k mle Atk Hpr gk trh gA ;g Hpr Atk oLr dh
fLAfrt Atk dgykrt g vRkr iR;d oLr e viuh fLFfr d dij.k € Atk girh g ml fLAfre Atk
dgr gA ;g Atk vi; :i e zilrfjr gidj olr dk dk; dju e I{ke cukrt gA tc vki fLix ij
xn j[kdj nckr g rk vki fLix dh fLFkfr e ifjoru djr gA ;g Atk mle fLFfre Atk d i e
Ifpr jgrh gA ;g xfrt Atk e ifjofrr gkdj fLix dh xn dk nj rd xfr nu e I{ke cukrh gA

e  D:kblhid jcj di xyy I it Qdu dh f@;k dk Te>k Idr g\

x#toh; fLRfrt Atk (Gravitational potential energy)

tc fdh oLr dk iFoh B Aij mBk;k thrk g rc midh Atk e Hh of) gkrt g oLr dk Aij
mBku e 1Foh d x#Rokd".k cy d foz) dk; fd;k tkrk gA oLr dk fuf"pr
Aptb rd mBu e fd;k x;k dk; midh fLAfrt Atk d :lk e Hpr jork |
gA x#okd'k.k cy d foz) fd, x, dk; d dkj.k oLr e Ipr Atk dk
x#hoh; fLRfrt Atk dgr gA |

:fn m n0;eku dh ,d oLr dk Aij mBku d fy, cy dh vio’ ;dr¥k |
gkrh gA blld fy, U;ure cy olLr d Hkj mg d cjkcj gkrk gA mBkb xb
olr e mll ij fd, x, di: d cjicj Atk dh of) gixth elu y fd oLr ‘ |
dk h Apkb rd mBu d fy, ml ij x#oh; cy d foz) fd;k x;k dk; —
w gA I 1
A fdsk xck dk; w cy x fiLRkiu fp= Qetd&ls !
oLr dk iFoh dh lIrg
1 Aij mBKk x;k

= mgh

= mgh

D;kfd oLr ij fd;k x;k dk; mgh g vri oLr dk feyh fLFfre Atk Ha mgh gkxiA ge bl
fLAfre Atk dk (Ep) dgxA

Ep = mgh
mnkgj.k&1 + 50 fdxk n0;eku di ,d oLr dk iFoi 1 8 elVj dh Apkb rd mBk;k x;k gA bl oLr
e fo]etu Atk dk ifjdyu djA ;gk g = 9.8 m/sec?
gy | olr dknl;ekum = 50kg
foLFkkiu Apko h = 8m
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X#HRoh; Roj.k g = 9.8m/sec?
1= fLAfre Atk = mgh
= 50x9.8x8
= 39201
fLAfrt Atk 3920 ty gA

bl Hh thu

oLr dh fLAfre Atk #e ry sk viid Mjk pu x, "W0; ry ij fulj gA fdlh oLr d
fy, ,d ry d Hifk iLFfre At di elu fd1h nllj ry d Bk LAfre Atk d el |
Qd gixiA

mnkgj.k&2 5 fdxk n0;eku di oLr iFol I ,d fuf*pr Apkb ij fLRr g] ;fn oLr dh fLFfrt Atk
400 ty g] rk oLr dh iFoh d Bkifk Apkb Kkr djA g=9.8 m/sec?

gy | oLr dk n0;eku m = 5kg

foLFkkiu Aplb h =\

oLr dh fLFfrt Atk = mgh =400
X#HRoh; Roj.k g = 9.8 m/sec?
oLr di fLFfrt AtkE = mgh=400J

5x9.8xh = 400

. . 400
49
h = 8.16m

oLr 8.16 m Apkb ij fLFkr gA

1 fp= @ekd&15 e fn[kb xb rhu fLFkfr;k A, B rFk
c d fy, iLrd dh fLFfrt Atk Kir dift,A

fp= @ekd&15
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2- fp= Pekd&16 e ,d vk;rkdkj ckDI fn[k;k x;k g fEldh yEckb ,0 pkMkb e’k 2h ,0 h
gA nkuk fLFKr;k e Ol i j[ m n0;eku dh oLr dh fLFfre Atk D;k ghxi\

2h

|
!

& 2h —m8>

(@) (@)
fp= Qekd&16
ppk d]
1 eku'k&ck.k pyku dh fd;k e rij dk eu'k e yx rkj vFrkok jcj ij jLkdj ihN dh vkj D;k [kpk
thrk g\

2- D;k oLr dh x#poh; fLAfrt Atk .KRed gk Idrh g\

12-3 ;k=d Atk 1j{k.k dk fu;e (Law of conservation of L

mechanical energy) L
Fkuk m n0;eku dh ,d oLr h Apko I Lor=rk iod fxjkb thri gA ikjek e o

oLr dh fLFfrt Atk mgh g vij xfrt Atk "W; g D:ifd b dk ikjfikd ox "W; ElUL ;

gA

bl idkj oLr dh dy Atk mgh gA

tc ;g olr fxjri g rk bldh fLAfre Atk xfrt
Atk e ifjofrr gkrh gA ;fn fn, g, {k.k ij olr dkox v g

rk xfrt Atk %mv2 gkxhA oLr €&t uhp fxjrh g bldh T

=

fLAfrt Atk de ghrt thrh g rffk xfrt Atk c<rh thrh gA
tc oLr &jrh ij igpu okyh gkrh g rk bl voLFk e oLr dk
vilre ox v vfikdre gk &, xA blfy, vc xfrt At
vikdre rAk fLRfre Atk U;ure gixid ge thur g fd IH
felnvk ij oLr dh fLFrt Atk rik xfrt Atk dk ;kx Beku
Jork g vRkr

fLAfre Atk $ xfrt Atk = fu;r

fp= @ekd&17 4 fxjrh gb olLr
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1
S mgh+omvi=furr

fdlh oLr di xfrt Atk rfk fLFfre Atk dk ;kx mldh dy ;k=d Atk gA ge n[kr g
fdlh fi.M d eDr -k 1 fxjr le; bld ifke fdlhfcin ij fLAfrt Atk e feruh deh girt g
xfrt Atk e mrun gh of) gkrh gA

cgr 1,1 vi; mnkgj.W voykduk vij rdk d viékj ij ge ;g9 dg Idr g fd Atk dk
u gh W'V fd;k &k Idrk g vkj u gh mRilu fd;k €k IdrkgA bl doy ,d -k I nlj Ik e ifjoru
fd;k & Idrk gA vFkr c&k.M di dy Atk fu;r jogrh gA ;of Atk Bj{ck dk fuse gA

vib,] fd;kdyki Hjk bl vij Be>u dk i3kl djr g&
f@;kdyki&5
30 foxk dk dkb fi.M 5 efvj di Apkb I eDRk = Ik I fxjk;k thrk gA fubufyf[kr Bkj.h d
vulkj iR;d fLFkfr e fLRfre Atk ,o xfrt Atk dh x.kuk djd Bkj.kh Hj&
g=9.8 m/sec?

ixfr d leidj.k dh Bgk;rk 1 flu&lu Aplbsk ij ox Kir dj

di Apkb | oLr dk ox fLifrt Atk | Xfrt Atk dy Atk

fivj  |foflu Aplbsk e | E=mgh E = Lmy? E+E

K™ 2 p —K

5
4
3
2

:fn Aij fn, x, 1@;kdyki d fu'd'k dk é;ku B n[k rk vki ik, x fd iR;d fLRfr e fiM
dh dy ;ki=d Atk fu;r jgrh gA

fopkj foe’k dj
:fn idfr e Atk zillrj.k BEHo ugh gkrk rk Dk gkrk\ ,d er d vullj Atk -ikrj.k d
fcuk thou BEHko ugh gk wkrk] D;k vki b1 Bger g\

leg e dj
m n;eku dk ,d 0;r 10 efVj di Apkb 1 ikuh e dnrk gA ifp= Dekd&18h ;ki=d Atk
Ij{k.k fu;e dk mi;kx dj 0;f0r dk ox Kkr dj tc og tkut dh Irg 1 5 elVj d Apkb 1j QKA
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10.0m

50m

fp= Gekd&ls

12-4 *fDr (Power) uguan .

je’k ,o jk[i d %j ij ikuh di Vdi Beku vidfr vkj Apkb di gA nkuk gh viuh Vdh e ikus
p<ku d fy, fo] r ekvj dk 1;kx djr gA k[ d %j dh tkun dh Vdh je’k dh tkun dh Vdh | €Ynh
Hj tkrh gA bId 10N D;k dkj.k gk Idrk g\
dir&dHk ge n[kr g fd gekj %) d xkbUMj ipDdh: e 1 fdxk nky dk ihlu e TMkIh d
xkouMj I T;knk Be; yxrk gA , Bk D;i\
D;k bue dy fd;k x;k dk; vyx&vyx g ;k elVj o xkoMj di dk; dju dh {erk
VyXx&vyx g\
leku dk; dk dju e vyx&vyx e’k dk yxu oky le; e virj gk Idrk g vRkr bud
dk; dju dh nj vyx gA dk; dju di nj dk "Dr dgr gA ge ekVjckbd] ekvVjdkj] fo] r iEi] fo|r
cYc] V;c ykbV] vkjk e’fu] pkjk dkvu dh e’fu] VDVj thh e’liuk dh *kDr d ckj e ckr djr gA
budh "KDr ;g n"Wrh g fd ; fdrun ren 1 Atk e ifjoru vikr dk; djr gA
dk; dju di nj ;k Atk -ikirj.k dh nj dk "KDr dgr gA bl xf.kri; zie , 1 fy[kx] ;in dib
0;f0r t le; e w dk; djrk g rk
“for= dk;@le;
P=w/t
"¥Or dh bdkb lek=d% okvV (W) gA ;fn dko 0;fDr 1 Id.M e 1 ty dk; djrk g rk Atk
mi;kx dh nj 1J/s gkxh rfkk "kDr 1w gkxhA

VEkr 1 oV =1 J/is
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ko lw=11Us

T;knk *kfDr gk rk ml ge fdykokV e ukir gA

1 fdykokV = 1000 okV

1 KW =1000 W ;k 1000 J/s
:fn ge irk djuk gk fd fd Ih e’ku e fdruh Atk [kp gb rk ge n[kuk gixk fd midh *kDr

fdruh gixh vkj og fdru le; rd dk; dj joh gA
miskx dh xb Atkp=w/t I
w=pxt

:fn P=1KW rFik t=1h gk rk mizkx e yh xb Atk 1Kwh gixtA

VAkr 1 Kwh 4,d fdykokv %k Atk dh og ek=k g tk 1 Kw d fdIh Tkr dk 1 %V rd
mi;kx dju e 0;; gkxtA Kjk ] mkxk e rAk 0skolk;d BLFkuk e 0; 5 gku okyh Atk dik ik;) fdyk
okV AVk (Kwh) e 0;Dr djr gA mnkgj.k d fy, ,d egiu e mi;kx dh xb fo]r Atk dk ;fuv d
1 e 0;0r djr gA ;ok 1 ;fuv dk vF g 1 Kwh

1KWh = 1KWx1h = 1000Wx3600 Sec

=3600000J

=3.6x10%]
mnkgj.k&1 ¢ ,d efgyk 300 €ty dk; dk 5 Bd.M e ijk djrh g rk crivk mlu fdruh “kDr 0;;
fd ;K\

gy it efgyk d Hjk fd;k x;k dk; W = 3001
dk; dju e yxk le; t =5s
vri efgyk Hjk 0;; dh xb “kiDr p = wit
=300/5
=60W

mnkgj.k&2 § 50 kg n0;eku dk ,d yMdk 30 Bif<;k 10 Id.M e p<rk gA ;i iR;d Ii<h di Apkb
15 Teh gk rk mBdh “kDr dk ifjdyu djA g=10et@1?

gy i yMd dk n0;eku m = 50Kkg
mg =50 x 10
=500 kg m/s?
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30 Iif<;k di dy Aptb h =(30 x 15)/100
=4.50m
Ph<u e yxk le; t = 10s
Wor  p =fd;k x;k di;@le;
=mgh/t
p = (500 x 4.50) / 10
=225 W
yMd dh *kDr 225 w gA
1’u
*Or fd1 dgr g\
1 okv *kfDr dk ifjHkkr djA
:fn ,d cYc 990 ty fo]r Atk 10 1d.M e 0;; djrk g rk bldh "kDr fdruh g\

mnkgj.k&3 ¢ 60 okv dk ,d cYc ifrfnu 10 AV mi;kx fd;k thrk gA cYk Hjk ,d fnu e [kp dh
xb Atk di ;fuvk dk ifjdyu djA

gy fojr cYc dh "Dr = 60 okV % 006 kw
mi;kx fd;k x;k le; = 10 %Wk
vricYc di [ip dh xb Atk = "iDr x fy;k x;k le;
= (006 kw x 10h
= 0.60kWh
= 0.60 ;fuv
vc Hjk ,d fnu e 060 ;fuv Atk di [kir ghxiA

f@;kdyki &6
° viu %j d fo]r ifjiFk e yx fo]r etVj dk ckjhdh 1 i{k.k dj rFk ifrfnu ikrt 700 ct
efVj dk 1kB;kd ukv djA
« iR;d fnu fdrun ;fuVv 0;; gkrh g\
« iR;d fnu ikl dk ,d ekg rd Bkj.lc) djA
« viu i{k di ryuk fo]r d eifld fcy e fn, x, fooj.kk 1 djA
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el;

dk; (work)] Atk (energy)] xfrt Atk (kinetic energy)] fLFrt Atk (potential energy)] Atk Bj{k.k

(energy conservation)] “kDr (power)

VvH:kl
]_.

foKiu] dfi 9

—_—T

geu Ik
fdlh oLr iy fd;k x;k dk;] mb 1j yxk, X, cy d ifjek.k rik oLr dk cy dh fn"k e
foLFkiu d x.kuQy d cjkcj gerk gA dk; dk ek=d ty (J) gA

oLr 1j yxk;k x;kcy ,0 mhd folFikiu dh fn*ik Beku gk rk cy Hjk fd;k x;k dk; eukked
gkxk rfkk oLr 1j yxk;k x5k cy ,0 mid folFkiu dh fn*ik vleku gk rk cy Hjk fd sk x;k
di;  .kRed gkxkA

Atl) oLr dk dk; dju di {lerk nrk gA Atk dk ek=d Hh ty gA
fdlh oLr e mhdh xfr d dkj.k fufgr Atk midh xfrt Atk dgykri gA v ox I xfr djri

gb m @0;eku dh oLr dh xfrt Atk mv gxIA

oLr Hjk midh fLFfr vFAok vi—fr e |fjoru d dkj.k Hpr Atk dk oLr dh fLRfre Atk
dgr gA iFoh ry 1 h Apkb rd mBkb xb m &0;eku dh oLr dh x#Roh; fLFrt Atk mgh
gkxhA

Atk 1j{k.k fu;e d vullkj Atk dk u gh u'V fd;k & Idrk g u gh mRiluA bl doy ,d
i I nlj zie cikrfjr fd;k & 0drk gA - ilrj.k d io rFik - ilrj.k d i'pkr dy
Atk Ino fu;r jgrh gA

dk; dju di nj ;k Atk zilrj.k di nj dk "kDr dgr gA "Dr dk SI ek=d oV (W) gA
1kwh Atk dh og ek=k g tk 1kw d fdlh Tkr dk 1 %V rd mi;kx dju e 0;; ghrh gA

"in 4 (Keywords)

mfpr fodYi pudj fy[k&

VABATL
(i) oLr 1j 10N dk cy yxku 1j ;fn oLr cy dh fn*lk e 2m rd folFikfir gk] oLr 1j

cy Hjk fd;k x;k dk; ghxk&
v 157 ich 207 iy .20 it 5
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(i) 5Skgnl;ekudn,dolr2evj@ld.Md ,d Fekuox I xfriiy gA oLr dh xfrt
Atk fdruh gixiA

ivi 10 ty ich 15 ty iy 5 ty int 20 ty

i) 12 kg n0;eku dh ,d oLr &jri 1 ,d fuf*pr Apkb ij fLFr g ;fn oLr dh fLRrt
Atk 480 3 g rkoLr di éjrh d Bkifk Apkb gixiA g =10 m/s2

Ivh 6 elVj ich 9 elVj e 5 elvj ink 4 elVj

(v)  vki viu %j e 100w dk ,d fo]r cYc ifrfnu 5 %.V rd tykr gA cYc Hjk ,d
fnu e [kp dh xb Atk di ;fuv fdruh gkxi\

v 04 ;fuv ich 05 ;fuv Wlh 005 ;fuv  ink 001 ;fuv
2- fjor LFku dh ifr dj&

(i) dk; dk sI ek=d gA

i) 1 fdykokv %.Vk ty drY; gA

@iy fdlhoLr dh dy Atk jorh gA

(v)  oLr 1j yxk, cy ,0 mld foLFkiu dh fn*ik foujhr gk rk fd;k X;k dk; e

OkXKA

v)  mn0;eku di oLr iFoh I h/2 Apkb ij fLRr gk rk oLr dh fLFfre Atk e

----------------------- gkxhA

3 xfrt Atk I vii D;k Be>r g\ fd I xfrefu oLr d fy, xfrt Atk dk 1= LFfir djA
4- fdlh % e ,d egu e fo]r Atk dk 250 ;fuv 0;; gvk g ;0 Atk ty e fdruh gixi\

[900x10°J]
5 () Atk Lj{k.k fuse D;k g\ le>k,A

(b) edr zi I fxjr ,d fi.M dh fLRfre Atk yxirkj de gkrh &krh g D3k ;9 Atk Bj{k.k
fuze dk m¥u djrh g\ dj.k d I Li'V djA

6- fLAfrt Atk dk Be>kr g, 1= dh LFkkiuk djA

T- @ ;f d.k d ox dk nxuk dj fnzk &, ri] bldh xfre Atk D;k gxi\
() d.k 1j fd, x, dk; dk ifjek.k "; gk rk bhdk ox D;k gxk\

8 v ox I xfr djri gb dkj e cd yxku d 1*pkr og d njh rd tkdj #drh gA x.kuk dj]
;fndkj dkox 2 v gk rk cd yxku d i"pkr og fdruh njh rd tkdj #dxi\

9 dib eu"; pkoy d ,d x&j dk viu flj ij 30 feuV rd j[krk g vkj Fkd tkrk gA D;k mlu
dN dk; fd;k g\ viu mlkj dk rd ndj Be>k,A
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10-

11-

12-

13

14-
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fd I fi.M ij 8 U;Vu dk cy Vijifir dju ij og cy dh fn"k e 4 elVj folFifir gk thrk

gA bl 1@k e fd, x, dk; dh x.kuk djA Imfkj& 32 tyh
10 fdykxke n0;eku dh oLr dk iFoh d x#Rokd'k.k cy d foz) 10 etVj Aij mBku e fdruk
dk; djuk IMxK\ Imfkj& 980 ty#

nk fi.M ftudk n0;eku @e’k 10 kg rFk 15kg gA blg iFoh I @e’k 5m rfk 2m dh Aplb
rd mBk;k tkrk gA nkuk fiMk dh fLFfre Atk e ifjoru di x.kuk djA imfkj& 196 ty#

,d 0;0r ;in 6 Id.M e 15N dk cy yxkdj ciDI dk 8 ef- nj rd folFikfir djrk g rk
midh “kDr dh x.kuk djA (P =20W)

05 fdyixie di fdlh oLr di Atk e 1 ty di ifjoru dju d fy, ml fdrur Apib rd
mBkuk gkxk\ (g =10 m/s?) ImVkj& 0-2 eivjh



ve;k; &13
gekjk LoKLF;

(Our Health)

13-1 LoklF; dk vfikik; (Meaning of Health)

D;kvkid Bkrk di , Bk gvk g fd pkg dj Hh rfc; r Bid ugh gku d dkj.k vki viuk euiIn
dk; ugh dj ik, giA €& ep [kyu thuk] fQYe nfku tkuk] eyk n[ku tkuk ;k foJky; d fdln
dk;@e e Hikx y TkukA

ge thu&vutiu LokLF; "iin dk 1;kx db cj djr g €l fd vkt ejk LokLF; Bhd ugh g]
ejk eu fdIh dke e ugh yx jok gA

vib,] ge It feydj LokLF; D;k g] bl le>u dk ikl djr gA
P o

fp= QDekdé&l
o viu HdFGk d BiFk ppk dj rFk mu fLRdr;k db Bph cuk,] tc vki LolLFk egl 1 ugh
djr gA

vierkj 1j ge ®LoLFk jgu™ dk vk *vPNk egl I dju™ 1 yxkr gA tc ge] viu jktejk d
die dk Bid rjhd I dj ik jg gkr g rk dgr g fd ge LoLFk g vFikr LokLF; og fLRfr g ftle
"Kyhfyd] ekufld rfk di’ky ;Dr dk; viuh {kerk ,o nfirk d DkFk 1jk fd;k € TdA
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13-2 LOKLF;] vLoLFkrk wkj jkx (Health and disease)

vyx&vyx yikxk d fy, LoLFk jgu dk vFk vyx&vyx gixk €1& urd d fy, LoLFk jgu
dk vF g fd og gj ifjfLRfr e vPN wR; dk in’ku dj 1d] ckljioknd d fy, bldk vFk g fd og
yck "okl y Id] fell fd og ckljh d Loj dk fu;f=r dj IdA ,d f[kyiMi d fy, bldk vFk g
fd og fo'ke ifjfLFkfr;k e i d’kyrkiod viu [ky dk in’ku dj IdA

db ckj fcuk fdlh fo'k'k jkx d Hh ge vLoLFk gk tkr gA €t1& mi;Dr mnikgj.k e fd,
thu oky dk;k dk Icfekr 0;r Igt -1 1 inf’kr dju e vleFk gkrk g rk ge dgr g fd og
VLOLFk gA

ge LoLFk jgu dk gh LokLF; Be>r g rk jkx D;k g\ jkx dk vxth d "in Disease 1 n’K;k
thrk gA ;g nk Hixk e ckvk € Bdrk g& Dis + ease bl dk "ikftnd VvFk n[k rk Dis dk vFk ckekk ;k
ckfékr gkuk (Disturbed) ease dk VFk vkjke (Rest)A jkx dk nlljk vFk g v Efoekk VRkr jkx gku dk vk
g fd gedk “kjhfjd v Efoekk gA ge jkx d fo'k; e rc ckr djr g tc ge vifoekk d fof'k'V yik.k
dk irk gkrk gA €1& 0;fDr dk ckj&ckj d ,o0 nLr gk jg g rc ;g dg Idr g fd og 0;fr fd I
Jix b xflr gA ;g jkx Mk;fj;k gk Idrk gA

o LoLFk jgu ,0 VLoLFrk e vrj Li'V djA
13-3 LokLF; dk iHkfor dju oky dkjd (Factors that affect health)
gekjk LokLF; gekp %j] tkB&IMKE vikj vkB&ikl d thok ,o ifjfLRkfr;k 1j fukj jork gA
. D;k vkid ekgYy@dkykuh e BHh %jk dk LoPN ty ikir gk jok g\
. vkid %j dk dpjk dgk Qdk tkrk g\
. vkid ekgYy e mRilu dpj dk fuiVkjk dku vkj d I djrk g\
. vikid ekgYy dh IMdk o ukfy;k dh BQkb ,d Hlirkg e fdruh ckj gkrh g\

ge IHh dk gekj vkB&ikl di LoPNrk dh vkj Hi é;ku nuk vko’;d gA tjk Bip,! ;fn
ukfy sk 1kQ u gk rk D;k gkxk\ tc dpjk o dMk&djdV IMdk o xfy;k e Qyk jg rk D;k ghxk\ tc
[kyh ukfy 5k dk xnk ikut EMdk ij cg jok gk rk D;k gixk\ bl 1dkj dh ifjfLFkfr;k e gekj LokLF;
d fcxMu dh BHkkouk, c< tkrh gA
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bIh idkj ty] ok; ,o0 Hktu e mifLlFr gifudkjd thok €Lk& thok.K] fo'lk.k] dod] TkVKEkw]
gyferkl ueViMI vifn d dkj.k gekjk LokLF; fexM Bdrk gA foftklu 1 ;koj.kh; ifjfLRkr;k €1& ci<]
tkdi o B[k vikin Ho gekj LokLF; dk iHkfor djr gA

13-4 jkx dh vil0;fOr yik.kk d wkekkj 1]

vib,] jkx d fo'k; e vkj vigkd BkpA igy ;g fd ge dl irk yxrk g fd ge dkb jkx g\
geu “cgdif'kdh; 1jpuk i Ard® visk; e i<k g fd gekj "kjhj e vud Ard gir gA ; Ard gekj
kit d vxr=k dk cukr g tk “kjhj d fofflu dk;k dk Likinr djr gA iR;d vxr= e fo'(k vx
gkr g feud fof'k'V dk; gkr g] €1 tkpu r= e viek’k; rfk vkr gkr g] €k gekj gk [k, x, Hktu
dk ipkr gA if’k;k rik VLK B cuk i’k&ddky r= gekj “kjhj dk BHkyrk g vij kjhj dh xfr
e DIgk;rk djrk gA

tc dkb jkx gkrk g rc "kjhj d ,d vFok vud vxk ,0 r=k d dk; dju e vFok Ijpuk e
"[kjkert 1fyf{kr gku yxrh gA ; cnyko kifjorul jkx d y{k.k n’kkr gA jkx d y{k.k ge "[kjken dk
Idr nr gA bl idkj fhjnn] [KI nLr] fd0h %o e 11 leoknt vkuk] ; BHG y{k.k gA bu y{.k
I fdIh&u&fd Ih jkx dk 1rk yxrk gA yfdu bul ;g ugh irk pyrk fd dw&Bk jkx g\ mnkgj.k
d fy,] fljnn dk dkj.k vk[lk dk dethj gkuk] 1j{kk dk H; vFok ntuk foffdu cheffj;ke | ,d gk
Idrk gA

Jix d fpa o g ftlg fpfdRid y{k.k d viekj i n[kr gA y{k.k fdlh fo’k'k jkx d ckj e
Ifuf’pr Idr nr gA fpfdRld jkx d Dgh dij.k dk thuu d fy, 1;kClkyk e dN tp Hh
djokr gA

135 jix dk i'Vidj.k

;in fd1h 0;f0r dk LokLF; vPNk ugh g rk mEdh vid; fOr y{k.k d Hjk gkrh gA €& fd I
0;Dr dk detkjh o gkFk&ij e nn dh ’kdk; r gk rk bu y{k.k d vielkj ij ;g ugh dgk tk Idrk
g fd ml dib jkx g ;kugA jkx dh 1f'V thp d Hjk dh € Idrh gA orefu e fpfdR Ik {k= e foftklu
idkj dn tkp Bfoékk, miyCe g] feul “kjhj dh thkp dN gh le; e djd jkx d dkj.k dh if'V dj
yh tkrh gA bl 1dkj dh tkp e j0Or] dQ o ey&e= vifn dh tkp dh tkrh gA

o fdlh fpfdRld 1 irk dj] fd mi;Dr tkpk I D;k&D;k tkudkjh feyrh g\
,d jkx d cgr Bk y{k.k

gekj "kjhj d vxk e [kjkeh ifjyf{kr gku ij db y{k.k in[kb nr g t1& tdke] [k c[kj]
nLr] fhjnn] 1V&nn] giFk&ij e nn vkinA bu y{k.kk 1 fdlh u fdBh jkx dk gkuk irk yxrk g] fdr
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;0 irkugh yxrk g fd diu& Bk jkx gA mnkgj.k d fy, {k; jx ivikehh d db y{k.k g €1 fd Inf]
[kIh] fHjnn] c[kj] otu de gkuk] BkI Qyuk vkinA vFkr ,d gh jkx d cgr Bkj y{k.k gk Idr

gA
,d y{k cgr Bk jkxk e

cgr Ikj jkxk e ,d gh y{k.k gk Idrk g €1& ge fhjnn gk jok g rc gk Idrk g fd fljnn
dk dkj.k ekoxu ;k tdke gkA

f@;kdyki&l
ViU efgYy e irk yxk, &
. VHO fdru yikxk dk dikb jkx g\ imud uke rFk MKDV) Hjk crk, x, jkxk d uke dh Bph cuk,k
. bu Jkxk d y{k.ke dn Bph cuk,A imijiDr Iph e Mk
. ,d o y{k.k oky 0;r;k e dku&dku T jkx g\

13-6 jkxk dk Negidj.k&voftkdky d ik 1]

db ckj ge pkv yxrh g vij %o dN gh fnuk e Bid gk thrk g €&

L lbfdy 1 fxju ;k [kyr Be; fxju I pkV yxuk vifnA 1jr dN chekfj sk , I gkrh
VARVMB g ftlg Bnd gku e cgr yck le; yxrk gA vri ge jixk dk vofékdky d viékj ij
futu 1dkj 1 legh—r dj Idr g&

13-6-1rho Jkx (Acute diseases)

1 jix tkcgr de le; dfy, gir g ;kmipkj dju 1j dN le; e gh Bhd gk thr g rFk
mul Dkek); -0 I LoklF; ij cgr vied iHko ugh iMrk g t1& tdke] Rkekl; c[lkj gkuk vkfnA

13-6-2 ni%kdkfyd jkx (Chronic diseases)

1 Jkx €k mipkj yr jou d ckotn Ho cgr yc le; rd cu jgr gA th& {; jkx
ivi-cihA bl Jkx 1 yc le; rd xflr giu d dkj.k 0;0r dk otu de gkuk] BkI Qyuk] Fkdku egll 1
djuk vifn y{k.k in[kkb nr gA

;in gk dk Igh rjhd o Dgh Be; 1 kp o mipkj ugh gk rc rio jkx Ha nikdkfyd jkx

e cny Idrk gA mnkgj.k d fy, tdke o [ikIh dk Kgh De; 1j mipkj u gk rFk ;g yc le; rd
cuk jg rk 0;fDr dk nek gk Idrk gA
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137 jix d dijd

vkidk irk g fd jkx d db dkj.k gk Idr g blg ge ‘1% rikdktyd dkj.k
0 2% Igk;d dkj.k d vrxr le> Idr gA

;in fdlh bykd e dkb NkVk cPpk iry nLr I xLr g] rk ge dg 1dr g
fd bldk dkj.k nfkr €ty e miflFr fo'k.k gk Idr gA bl fLFfr e jkx dk rikdifyd dkj.k fo'l.k
gkxkA yfdu bykd d wU; cPpk u Hh ogh nfkr €y fi;k g rc bldk D;k dkj.k g fd ,d cPp dk
gh nLr yx vkj nljk dk ugn

bldk dkj.k ;9 gk Idrk g fd ml cPp e ifrjikd {kerk de gkA ifj.keLoz 1 cPpk fo'kk.k
d lid e virk g rkog iry nLr I xLr gk thrk g tcfd vU; cPp ughA

- o — ]
YAHRXY

vc 1’u mBrk g fd cPp dh ifrjiékd {kerk de D;k g\ "k;n cPp dk i;kr Hktu u feyk
o fell mid "kjhy e 1K%d vo;ok dk viko gk X;kA

;g Hh BHo g fd ml cPp e ii<h nj 1<h LFkukrfjr gku oky x.k e fofdlurk gk] rc og cPpk
fo'lk.k d Bid e vku 1j iry nLr I xflr gk thrk gA bl fLFkfr e fofklurk ;k 1kkd wvo;ok dk
VHko Hih fcuk fo'kk.k d nLr mRilu ugh djr] yfdu o jkx d Bgk;d dkj.k cur gA

cPp dk LoPN ty miy(ek ugh gvkA bld iN vi; db dkj.k gk Idr gA bue 1 ,d dkj.k
;g Ho gk Bdrk g fd gk ml cPp dk ifjokj jork g 1kQ&HQkb dh den d dkj.k ogk dk ty nf'kr
gk X;k gkA

e D:k vkick :k viid ifjokj d InL;k ok dHi nLr g, g\
e nLr gl dk dj.k Dsk B\ Tph cuk,A
- bu fLAfr;k e rikdifyd o Igk;d dij.k ok vyx&vyx djA

13-7-1 1dked jkx ,0 dkd (Infectious’/Communicable disease and its agents)

vofekdky d vyrkok jkxk dk mud Qyu d rjhdk d vielkj 1 Hd Beghdr fd;k € Bdrk gA
bld virxr 13ked o vI@ked jkx vkr gA cgékk vkidk ;g fgnk; r ni gk gixh fd jkxh 0;Dr ;k
I nj joA fEN D vii Hh mB chekjh 1 xflr u gk €A

cPp dk nLr yxu oky mnkgj.k e geu i<k fd nLr yxu dk rikdktyd dkj.k fo'lk.k gk Idrk
gA fo'lk.k dh rjg gh vU; tho tl& thok.k| dod] dfe] Tkvktkvk vikfn Ho Jkx Qyku oky rikdkfyd
dkj.k gA bu dkjdk I xflr jkxi d bid e viku ij LoLFk 0;fDr Hh jkx xflr gk tkr gA vrt blg
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1%ked dijd dgk tkrk gA bul mRilu gku oky jkxk dk I@ked jkx dgr gA tdke] Vh-ch] g
lyx] Ropk Bcéh jkx vifn 13ked jkxk d mnkgj.k gA

. MDVj@u I @LoKLF; depkjh vi; 0;fDr;k dh vidk jkix;k d Bid e viékd jgr gA irk djk
fd o viu vkidk 1dfer giu 1 dl cpkr gx\

yekfu;k&; g dkyktky 0;ki/k dkjd
IkVkekvk gA ;g tho vMkdkj gkrk
g rfkk iR;d e ,d pkcduek §jpuk
gkrh gA folkkfEr gkr tho dk rhj
Hk n"k;k x;k gA

fViukBkek& ;g funky 0;k/k dkjd
ikVktkvk gA bl rrjtuek yky jor
df.kdk d Bk infkr fd;k x;k g
fell viidk mid vidkj dk irk
py 1dA

LVQkbykdkdkb cDVifj;k &k egkl xky dfe 4,Ldfjl ycidk; MI4& ;g
dk dkjd gA 5 elb@kenvj eki dh NkVh vkr e 1k;k thrk gA 4 leh d

J[K dk n*kr g,A Ldy dh eki ,d o;Ld xky dfe d
vidkj d vuetu d fy, gA

fp= QGeld&2: foftkiu 1ked dijd

13-7-2vI@led jkx ,0 dkjd (Uninfectious/Non communicable disease and its agents)

dN jkx , 1 gkr g tk 13ked dkjdk Hjk ugh gkr mud dkjd fllu&ftkiu gk Idr gA blg
vidied jxk di J.kh e jIk tkrk gA mnkgj.k d fy, ofl;kdkj dif’kdk vjDrrk ifldy ly
,uife;kh dN 1dkj d dlj] viuok’kd vlkek);rk d dkj.k gk Idr gA blh idkj mPp jDrpki dk
dkj.k vitkd otu gkuk rik 0;k;ke u djuk gk Bdrk gA bl idkj d jkx e jixh 0;f0r 1 Bid e
viku 1J LoLFk 0;fDr;k 1j jkx dk dkb 1Hkko ugh iMrk gA bt dkj.k blg vi@ked jkx dgr gA
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o D;k jkxh 0;fDr B ge'k njh cuk, j[kuk mfpr g\ vkil e ppk djA
. eu';k e vidied jkx dI gk tr g\

D;k vki thur g\

iflvd o.k Wfivd vYljh rFik ukcy 1jLdkj

db o'k I ge ;gh Dkpr Fk fd 1flvd o.k &k vkek’k; rFk

Xg.k e VvEyh; rk Bcfékr nn rFik jor Tho djrk g feldk

dkj.k jgu&lgu dk <x gA 1R;d 0;fDr Rkprk Fik fd 1 kkuh

Hj thou B vier’k; e viy dk Do gkrk g] feld dkj.k

ifivd o.k gk thrk gA

nk vkLVy ; kb oKkfudk u ik yxk;k fd ,d thok.k&gyidicDVj

ik yigh 1fivd o.k dk dkj.k gA 1R viLVy sk d jkx foKkun jkfcu okju ittle Bu 19374 u bu
NKV&NKY oBkdkj thok.kvk dk vud Jkix;k d vkek’k; d fupy Hkx e n[lA cjh ek’ky itle
fu 19514 ,d fpfdRld u okju di [kt e fnypLih yh vij migku bu Bkrk I €hok.k dk Fogku
dju e Dgk;rk ikir diA

ViU mipkj vé;;u e ek’ky rRfk okju u irk yxk;k fd jkxh d 1flvd o.k dk mipkj rHa gk
Idrk g tc dijd thok.kvk dk vikek’k; e gh ekj fn;k €k,A bugku 1flvd o.k ifrtfod r;kj
fd;k rik bld mipkj 1 ifivd o.k Bid gk tkrk gA bl [kt d fy, ek’ky rfk okju dk ifp=
e n[k “kjhj A ;k fokku rHk viifek d fy, Bu 2005 e B;Dr zi I ukcy 1jLdkj inku fd;k X;HkA

13-8 Jkx Qyu d Heu

geu i<k fd 1dfer 0;f0r d bid e vku 1j nlj 0;fDr;k dk Hh jkx xLr
gku dh Hkouk c< tkrh gA
. Jixh 0;0r d bid e viu ij vU; 0;fr;k dk og jkx dll gk Idrk g\

1%ked jkx d tho ,d 0;Dr 1 nlj 0;fDr;k rd foftkiu eké; ek Hyk vilkuh I Qyr g tl&
ok;] ty] Hktu] ytxd lid vifnA

Usekfusk rik rifnd €l jkx ok; d eke;e 1 Qyr gA tc jxh 0;0r Nidrk ;k [l rk g
rk mbidh ykj d Nivk d Bk “kjhj e mifLFkr jkx d thok.k ;k fo'lk.k ckgj vkr g rFk vkl &ikll
mifLFkr LoLFk 0;fDr dk 0dfer dj nr g fEl 1 LoLFk 0;r Hh jkx 1 xflr gk tkrk gA




206 foKku] dlfik 9

Jkxti di Nhd 1 fudyt JKkunku
I{e cndk dk {k=

cMicn dN gh IdM e
tehu 1j fxJ & gA

2 el 4 el

fpo= Qekd&3 't ok; 1 okfgr jkxk dk 1de.k

Joxi d ikl M 0;r dk ok; d ek/ e I okfgr Jixk dk B@e.k gku di BHkouk c< tkrh gA
vigkd HiM oky ,0 de jk’kunku oky %jk k; okfgr jkx gku dh BHdouk vigkd ghrh gAifp=&3t

nfir o vikid el o VU3 HT; Dexh ok ktu d - e fy;k €] rc bIT Ho db idij
d Iged jix Qyr gA dod Qx4 yxi HT; inkfk xg.k dju I [i] foDrrk giu dk [kri

jark gA 0;Drxr
lid
T~ LorGhr

1fer 0;fDr ok; Fyk

ePNj

jeie 1 1dfer 1'%k

fp= Qekd&4 4 jkx 1@e.k d lkek; rjid
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bld vylok dN vU; jix yixd 1id d dkj.k th Qyr g t1& fIQfy 1] ,MI (AIDS) vifnA
M1 yixd Lid d vytok JOr vigku 4jDr p<tuki] 1@fer beD’ku] xfhr ekrk Hjk cPp dk nXekiku
djku ,o0 xfhr ekrk 1 xtk d 'K’k e Hh Qyrk gA

J eu';k e vidied jkx dl gk tr g\

13-9 vx fof'k'V rFk Ard fof'k'v vi0;fDr (Organ specific and tissue specific
manifestation)

geu ckr dh g fd fofflu Bkekuk €1& ty] ok;] Hktu Hyk jkx mRilu dju oky I{etho “kjhj
e i0’k djr gA fQJ ; dgk thr g\ ; “kjhj e dgh Hh € Idr gA €h& gok 1 o’k dju oky
I{etho ukd d eké;e 1 QQMk e igpr g vikj {k;Jkx mRilu djr gA ; thok.k €c VILFk 1j 1Qe.k
djr g rk mig Hxj djr rrk detkj cuk nr g €1 viLF dk {k; jkxA eg d Hjk 10’k dju oky
I{etho vigkjuky e tkdj Vk; QkoM €1 jkx mRilu djr gA giVibivl fo'lk.k ;dr e 1gpdj 1hfy ;k
Jx mRilu djr gA

,p-Vkb-ol (HIV) tk ,d fo'lk.k g] "kjhj e 10’k dj yIndk xiFk;k e Qyrk gA eyfj;k mRilu
dju oky I{e tho ePNj d divu I "kjhj e 10’k djr gA ; ;dr e tkr g] mld cin yky #fj
dif*kdkvk Jjk "kjhj d U3 vxk dk Ha itifor djr gA ;fn ge ;g thur i fd dku I Ard vFkok
vx ij vide.k gvk g vij ml Ard ;k vx dk D;k dk; g rk ge 1@e.k d fpgu rik y{k.k df
vuetu yxk Idr gA

IBked jixk d Ard fof'k'V ko d vfrfjbr mud vi; kekl; iHko Hd gkr gA vikdk’k
Rkek; iHko bl 1y fukj djr g fd K@e.k 1 “kjhj dk ifrj{k r=f@;k’ky ok €k,A bl 1dkj 1iD;
ifrj{k r= iifor Ard d pkjk vij jkx mRilu dju oky I{e thok dk ekju d fy, vud di’kdk,
cuk nrk gA bl 1@e dk "KFk (inflammation) dgr g rFk bl 10e e LRkun; iHko t1& iHikfor vx
dk Qyuk rFk nn gkuk vij Bkell; itko €& c[kj] Ttu viin gir gA

D;k vki thur g\

i1frj{kk r= (Immune system)

ifrj{i i.kkyn fdIh tho d “kjhj d Harj fof*k'V dif*kdkvk dk ,d leg g] €k jixtudk vij
VokNuh; dk’kdkvk dk igpku dj mig u'Vv djrh g rRk jxk T j{k djrh gA ;g 1.kyh
fo'lk.kvk 1 ydj 1jthon dfe;k €0& foftklu 1dkj d jkx dkjdk dk igpkuu e B{ke gkrh gA
fdr ;g thok dh LoLFk dkf*kdkvk 1j dkb ifrfd;k ugh djrh g] fEl T “Kjhfpd 1.kkyh Bpk:
i b dk; djrh jgrh gA
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dN eleyk e 1ge.k d fof'k'V Ard vir Rkell; itho dk yifir djr gA mnkgj.k ,p-vko-on
10e.k e fo'lk.k ifrj{lk r=dk u'V dj nr g fel 1 jixh dk *kjhy ifrfnu gku oky NKVENY 1@e. Kk dk
edicyk ugh dj krk gA gYd [kIh tdke B Ha fuekfu;k gk Idrk gA blh 1dkj vigkjuky d 13e.k
I #fekj;Dr 1okfigdk gk Bdrh gA vrrt ; vi; 1@e.k g ,MI d jkxh dh eR; d dkj.k cur gA

ge ;g th Lej.k j[kuk vio’ ;d g fd jkx dh riork dh vitk; Dr *kjhj e fLFkr gkfudkjd thok

dh B[k 1 futky djrh gA ;fn budh B[ ;k cgr de g rk jkx dh viid; fDr Ht de gkxiA ;fn budh

I[;k vitkd gkxh rk ka dh vitk;fOr bruh rio gkxh fd thou dk Hb [krjk gk Bdrk gA vri gekj
kg dk 1fry{kk r=gh budh F[;k dk fuekkfjr djrk g rFk ge jkxk 1 cpkrk gA

o pifrj{kk r=dh jkx d cpko e egRoi .k Hfedk jgrh gAb ,M1 d Intk e bl dFu dk Ie>k,A

ge .l i;loj.ke jgr g felhe gekj virfjDr vi; tho t jgr gA blfy, dN jkx vU; €rvk
Hyk Ha Bpkfjr gir jgr gA ; tlr jixk.kvk il@e.k dju oky dkjdy dk jkxh I ydj vU; u, ik
rd igpk nr gA vri ; e/;LFk dk dke djr g] ftlg jkxokgd iMectort dgr gA Rlkekl; jkxokgd
dk ePNj ,d mnkgj.k gA ePNj dh cgr Ih , It itkfr;k g felg VvR;fekd ik'k.k dh vko™; drk gkt
g fell fd o 1fjiDo vM mRilu dj IdA ePNj vud lBerkih ikf.k;k ifthe eu'; Ho "lfeyh ij
fuokg djrk gA bl idkj o ,d eu'; 1 nlj eu'; e jkx dk Qykr gA

13-10 jkdFkke ,0 mipkj (Prevention and treatment)

vc rd dh thudkjh d viékj 1j ;g9 Ie> curh g fd 1Qked jkx d mipkj d nk mik; gk
Idr g&

1% jix d itko dk de djdA 12 jix d dijd dk u'V djdA

mipkj dk igyk rjhdk ;9 g fd jkx d gk y{.k fn[kb nr g mu y{k.k d viékj 1j nok nh
thrh gA nok yu d i’pkr jkxh dk vijke dju di Bykg ni thrh gA fEB T "kjtj db Atk Bjfkr ok
th,] tk LoLFk glu e Bgk;d gA 1jr bl y{k.k viekfjr mipkj I doy y{k.k nc tkr g vkj DHkouk
jgrh g fd dN le; 1’pkr 1ui ge jix d y{k.k fn[kb nA €1& fdlh 1Be.k I ge c[kj vk jok
g] c[kj dh dkb nok yu I c[kj rk Bhd gk tk rk g ijr 13ked jkx dk dkjd I{etho u"V ugh gk
tkrk vkj dN fnuk d vrjky e iut c[ij vk tkrk gA

nlj rjid d dkjdk ithok.k| fo'kk.k] dod vkink dk d I igpku bld fy, tkp dh vko’;drk
iMrh gA budh 1gpku dj yu d 1’pkr mi;Dr nok dk 1;kx fd;k tkrk gA €1& j0r dh tip d
1’pkr Kkr gkrk g fd eyfj;k c[kj g rk eyfj;k d fy, nok fu;fer zi 1 rFk fuf’pr vofé rd
VRkr 1jk Mkt yuk pifg,] fElT eyfj;k d dijd u'Vv gk &k,A
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13-11 jkxk I cpko (Prevention of diseases)

LoLFk thou thu d fy, vko’;d g fd ge , 1 1;kI dj fell fd ge jkx
gku dh Dhkouk, de 1 de giA

o dN , @ 1;k0kd ckj e cr, fERT fd ge jkxxLr u giA

LoLFk jgu dh “k#vkr LoPN okrkoj.k I dh €k Idrh gA ;fn ge viu vkl &ikl d okrkoj.k
dk xnxteDr j[k rk ge jkx Qyu d db dij.kk dk fu;f=r dj Idr gA blh d BkFk& BKFk Hktu dh
1;Kr ek=k o 0;k;ke d Hjk Hh ge jkxk 1 nj jg 1dr gA

VBFJ2D

blhve;k; e geu i<k g fd jkxk I cpko dk Bhekk Bcék gekj 1frj{k r= K gkrk gA vxj gekjk
ifrj{kk r=etcr gixk rk yc le; rd ge LoLFk cu jg Idr gA vktdy ifrj{ r= dk etcr cuku
dfy, db 1;kl fd, tr g rifd jkx giu 1 agy oh "khj e jkx I cpu d fy, In<(;oLFk cu
th,A vikiu 'Vidkdj.kf d ckj e rk Buk gk ;9 ,d , B0 gh if@;k gA

D;k vki thur g\
1frj{kk (Immunity)

1jijk d vullky Hkgrn; rfk phun fpfdRidh; r= e dit&dth thuc>dj ppd 1 ifiMr 0;Dr
rfk LoLFk 0;fDr dh Ropk dk vki l e jxMr FA mUg b IR, Ih v’k Fio fd blld dkj.k ppd d
en jixk.k LoLFk 0;Dr d “kjhj e jkx d ifr ifrjikd {kerk mRilu dj nxA nk Bk o'k io ,d
bfky’k fpfdRld] feudk uke ,MoM tuj Rk u Trk yxk;k fd Xoky ftlg xk&ppd gb g mlg
egkekjh d Te; Hh ppd ugh gbA tuj u thuc>dj yixk dk xk&ppd fn;kA b T mughu 1k;k
fd vc 0 yix ppd d ifrjiéh gA bldk dij.k ;9 g fd ppd dk fo'kk.k xk&ppd d fo'kk.k d
fudV Bcéh gA yfVu e Cowlixk;h dk vk g okDdk rFk cowpox ixk&ppd! dk vk g oD Bifu ; kA
bl vigkj 1j oDBhu vFkr Vidk "Kn vk;k g] fEldk ge vktdy mi;kx djr gA

o Dk vkidk dHi VidK yxk g\ viu viidodk T irk dj fd =
viidi diu&dku 1 Vid yx g\

Vidkdj.k og mik; g feld Hjk fd I jkx fof*k'v d ifr
"kjhy e jk ifrjkekd {kerk mRilu dh &krh gA Vidkdj.k di 1f@;k
Hyk “kjhj e thok.kvk ,0 fo'kk.kvk dh fu;f=r ek=k 10’k djkb tkrh
gA ftII Jkx dk gYdk vi@e.k gkrk gA b1 1 gekj "kjhj e 1ut bl
idkj dk vide.k glu 1j jkx 1 yMu dh {kerk c< tkrh gA
fo= @ekd&5 b ikfy;k Mki Mjk Vidkdj.k
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e[; "n (Keywords)

I3ked jkx (communicable disease)] VIdked jkx (non-communicable disease)] okgd (vector)]
Ifrj{k r= (immune system)] thok.k (bacteria)] fo'%.k (virus)] "W (inflammation)] Vidkdj.k (vaccination))
, VIO (human immuno deficiency virus), ,MI (aquired human immuno deficiency syndrome)] nikdifyd
JkX (chronic disease)] rho Jkx (acute disease)

o R

geu Bh[k

. LokLF; og fLRfr g fele "Kyifjd] elufld vij di’ky ;Dr dk; viuh {kerk ,o nfkrk d BFk
ijk fd;k €tk 1dA

. Jix "kin dk vxth *iin Disease B n"k;k thrk gA feldk vFk vijke e clélk gkuk gA
. 0;fDrxr LokF; d fy, Rotfud LoPNrk egRoi.k gA

. rio jkx mipkj dju 1j dN le; e gh Bid gk thr g €1 pkvV yxu d dkj.k c[kjA
nhkdkfyd Jkx ych voftk rd cuk jgrk g €h& ViciA

. nfkr ty] vigkj e 1k%d vo;ok dk vikko vifn jkxk d mRilu gku d Dgk;d dkj.k gk
Idr gA

. 1%ked dkjdk Hjk mRilu gku oky jkx “Idked jkx* dgykr gA mnkgj.k& gk Vk; Qk;M]
ME 0 {k; Jhx vikinA

e MIdjixid ifrj{k r= di detj giuk midh eR; dk dij.k ghrk gA

e ke ifrj{k r= jixtudk vij voiNui; di’idivk dk igplu dj blg u'V djd jixk 1 tho
dh il djrk gA

o follickvk I mAilu jix €& AVUl] IMIFGE ;0 ddj[kIN [k iy sk vidn dk Tkeuk dju
d fy, ifrjld {ierk fodflr dh thrh g

o Vididj.k Mjk 1@ed jixk dk fuokj.k fdsk € Tdrk gA
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VvH:kl

1 Igh fodYi pu&
(i) dku&lk jkx 1dked g&

v Jrkekd ich etkeg VBPF3H
1% mPp jDr nkc it gtk
i)  ,MI fdld }jk gkrk g&
vk fo'kk.k fich thok.k
1% dod ink dfe
@iy  dké&lk jkx 1dked ugh g&
Vi Vk; Qk; M Ich d'B
i NkVh ekrk int j0r dlj

2- VPN LokLF; dh nk vio”;d fLRfr;k crk,A
3 Jjkx g d fdigh nk ie[k dkjdk dk fy [kA
4- fiNy ,d 0% e vki fdruh ckj chekj g,\ chekjh D;k Fia\
Vi bu chekfy;k dk gVku d fy, vki viun fnup;k e D;k ifjoru djx\
ich  bu chekfj;k I cpu d fy, vki viu tkB&IMkI e D;k ifjoru djuk pkgx\
5 ,d cPpk viun chekjh d fo'k; e ugh crk ik jgk gA ge dI 1rk djx fd&
Ivh - cPpk chekj g\ ick  ml diu&lh chekjh g\
6- 1%ked rRk vIGked jkxk d chp D;k flurk gkrh g\ 1R;d jkx dk ,d mnkgj.k nA

7. fuEufyfir e 1 fdu ifjfLFér;k e vkid clelj ghu di THkouk, vidd g\ DR\

v e vkidh ik dk e; g\
ek e wkr cl rFlk JyxiMh e nk fnu rd ;k=k dj pd g\
W e vk dk fe= [kijk T ihfMr gA
8- jix ifrjkékd {kerk fdl dgr gA ;g gekj LoiLF; dk dl iHkfor djrh g\ ,d mnkgj.k 1
le>f,A

0- Jkx dh jkdFke mid mipkj I cgrj gA bl dFu dh BkFkdrk criu d fy, dkb ,d mnkgj.k
nA
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ifjfrk'v
LokLF; Ncékh prkouh

tketku 1 gkfu;k& ekeiku I QOMk ij dilko iMrk gA reckd e fo'kyk inkrk fudkfVu ik;k Ekrk
gA ;9 QQMk dk gkfu igpkrk gA éeiku I dfidkvk dh virfjd £>Yyh QV thrh gA &eiku dju 1
dicu MkoviDBkbM x B ekbif’k;K] efLr'd vikj jOr d fy, miyGk viDITtu dh ek=k de dj nrh g]
fel 1 x 1k dh vnyk cnyh dk {k= de gk thrk gA vfikd viDIitu xg.k dju d fy, an; dk vfid
dk; djuk iMrk g fEl T an;kkr dh IHkouk c< tkrh gA

reckd fudkfV;k Vede dh iflk;k d fd.ou Hjk cukb €kt gA bl d Bou I gkB] it e[kxgk
dh £>Yyn xthdk d dlj gu dh BHkouk gk gA

"kjkc 1 ud Hu& WR;fkd "kjkc ihu d ckn eNk gkrh gA , dixrk dh def] efLr'd dk ud Bku] mPp
jDr nic] xn dh foQyrk vifn y{k.k fn[lko nr g Bk gh Bk ify ;K ;dr dk dlj vij giVibfvI
vifn jkx gku dh BHkouk gkirh gA

bud vfrfjDr u’ky inkFk €1& dkdhu] vQnhe] xktk dk Bou dju 1 ; ekufid mRr€uk]
Itelgu iHko] fotke] prukghurk] vkfin mRilu djr gA budk Tou vitdy ,d xtiy Bel;k curh &

Jgh gA



vek: &14
sofu
(Sound)

e,
VYBYBES.

nfud thou e ge fofflu 1dkj dh éofu;k Bur g €l i’k&if{k;k dh éofu] e’ku&xkiM;k dh

eofu] Vi-oh-&VyhQku dh eofu wkfinA dN eofu;k , Ih gkrh g] fET ge ugh Tu ikr yfdu dN i’ k&i{k
ml lu Idr gA

,0 1;kx Hh djxA
14-1 eofu dk mRilu gkuk

eofu I Icfékr db 1’u g tl&
eofu D;k g\ ;g dI mRilu gkrh g\
eofu fdIh Tkr 1 gekj dku rd d1l igprh g\

cn dkj] cn cll ;kcn dej d Hory fd I 0;fDr dh vkokt ckgj [IM 0;fDr dk Bukb ugh nrf
;kcgr de Bukb nrh gA exj tc vki dij d "W’k ;k njokt dk [KV[kVkr g rc nkuk vij
viokt Bukb nrh gA , Bk D;k\

bl vésk; e ge bu IH i’uk d mUkj [Keu dk ikl djxA Bk gh bI 1 Dcfikr f@;kdyki

f@;kdyki&l 1. %
1 ,deVj Ldy yA VL8777
2 bld ,d flj dk40 cmrd et d fdukj ij dl

dj nck, JKA ifp=&1"

3 Ldy d nlj f1j dk utp dh vij nckdj NiM nA o i
geu n[k 1d Ldy diu dju yxrk g vij tofu P~ 2eld&l i ey Ldy e diu
mRilu gkrh gA bl f@;kdyki e Ldy dk 30cm,20cm rFk 20cm rd j[kdj nkgjk,A vkiu
D;k vutko fd ;K\ D;k Ldy dh yEckb dk éofu ij itko M\

f@;kdyki &2

1 fp=&2 e fn[k, vulkj ékr d rj dk nk gd

d chp e dI dj ckitk,A %e;ku n fd rkj e ekM
u g fp= Dekd&2 ‘!
dkr d rkj dk gd T célk gkuk
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2 viumxyh 1 Ndj ml dfir djk,A

D;k vkidk eofu Bukb ni\ ;fn gk rk D;k ;g éofu f@;kdyki&l e mRilu gb éofu |
vyx Fi\

f@;kdyki&3

1- ,d Lofj= fHkE yA

2- bldh Wtk dk jcj iM ij ekjdj dfir djkb,A
3 dfir Lofj= fHkt dk dku d Dehi yk,A

D;k vkidk éofu Bukb nrrh g\ dfir Lofj= fHkt db
Heek dk viuh mxyh B Li’k djA vkiu D;k vutko fd;k\
fe=k 1 ppk djA

mDr RHb f@;kdykik e vkiu n[k fd eofu fdlh
oLr e diu I mRilu gkrh gA fHUu&filu InkFkk foLrvkh e
diu I fu&Hlu idkj dh éofu;k mRilu gkrh gA éofu
inkFk dh WR;KLFkrk 1 fulky djrh gA iR;kLFkrk inkFk dk og x.k g fEl N og viu vkdkj ;k
vikdfr e ifjoru dk fojkék djrk gA vFkr tc fdlIh inkk 1 cy yxkdj midh vkdfr ;k vidij
e Ifjoru fd;k trk g vFok 1fjoru dk 1;kl fd;k tkrk g rc og iR;kLFkrk d dkj.k ml ifjoru
dk fojkek djr g, iut viuh io fLFkfr e viu dk i;kI djrh gA

th inkFk fEruk T;knk iR;kLFk gkxk]l og mruh gh “%rk 1 viuh 1o fLRfr e vku dk i;kl
djxk th& ekr 1 cu inkk jcj dh vidk vigkd 1R;kLFk gkr gA bl dkj.k mUg ekMuk sk [lpuk jcj
dh vi{kk T;knk dfBu gkrk gA inkFk dk ;gh x.k mul mRilu gku okyh eofu;k dk iHkfor djrk gA

dfir oLr dh yEckb Hh éofu dk ikfor djri gA ,d Ihek I de yEckb ij dfir oLr dh fofu
fukb ugh nrh gA

fp= Peld&3 !
dfir [ifj= ft dh tofu Buuk

14-2 ¢ofu dk ge rd igpuk

geu n[k fd éofu diu djrh gb oLrvk I mRilu gkrh gA tc dkb oLr diu djrh g rk og
viu Itid d elé;e d d.lk 1j cy vijiiir djrh g fELT elé;e d d.k viun brfyr ;k fojke
voLFk I folFifir gk €kr g vkj viu lefi d vU; d.k 1) leku cy wijifir djr gA ; folFkfir
d.k tui viu len d d.k 1j cy vijkfir dj mlg foLRkfir dj nr gA Behi d d.k dk foLRkfir
dju d i’plkr ikjfikd d.k viun ey volFik e ykV vir gA bl idkj Atk dk ,d d.k I nlj d.k
e LFkukirj.k gkrk g vkj eofu vkx c<rh gA eké;e e ;g 1fd;k rc rd pyrt jgrh g tc rd éofu
vkid dkuk rd ugh igp tkriA

D;k eofu rjx dk gh ,d i g\
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vib,] bl 10 e fd, f@;kdyki&3 d viekkj 1j Te>u dk 1;k1 dj&
f@;kdyki&3 e tc vk Lofj= fHke dk dfir djkr g rk dfir Lofj= f}H€ dh ek viu
@e’k nkb vkj ckb vk diu inkyut dju yxrh gA €c og viu nk;h vij diu djri g rkviu IEid
dh ok; d d.k dk &Ddk ndj mPp nkc dk {k= mRilu djrh gA bl {k= dk §iiMu dgr gA tc ;g
1ut 1N dh vkj diu djr g, oki | vkrh g rk ,d futu nkc dk {k= mRilu djrh g fEl fojyu dgr
gA lfp=&4t

fp= @ekd&4 ¢ dfir Lofj= f=Ht e @e'k NilMu rFk fojyu di Uk[kyk
;0k € BitMu rFk R fojyu dk n'krk gAx

tc Lofj= Tkt yxkrkj diu djrk g rk ok; e BifMu vkj fojyu dh ,d J.k cu tkrh gA
;oh LitMu vk fojyu ,d rjx cukr g tk eké;e 1 gkdj Ipfjr ghrh gA

pfd tofu Ipj.k e elé;e d ,d d.k I nlj d.k e Atk dk LFkukUrj.k gkrk gA bl dkj.k
eofu dk ;k=d rjx dgk thrk gA

D;k éofu Ipj.k ixeuh BkE] no ;k x1 riuk elé;ek e Beku gkrk g\
f@;kdyki&4
1 ydMh dh et d ,d flj d 1kl viuk dku yxk, ifp=&5%A

)
A%

N T
fp= @ekd&5 4 Bkl eke;e e éofu dk Bukb nuk
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2- viu fe= dk et d nlj flj 1j énj 1 Bkdu ;k [KV[kVku dk dgA
D;k vkidk éofu Bukb ni\
eofu vk rd fdl ele;e 1 1gpi\
3 vec viuk diu et I Aij mBkb, wij fe= dk iul et dk Bidu dk dgA
bl fLFfr e eofu fdl eké;e B wvki rd igp\
nkuk fLFkfr;k e Bukb nh xb éofu;k e D;k vrj Fk\ viu fe=k I ppk djA

ppk dj&
1- unh ;k rkykc e py joh ekVj uko dh éofu tkuh dh Brg I T;knk tkuh d Harj Bukb nrh gA
1D\

eofu dk Ipj.k elé;e d d.k d %uRo 1j fulkj djrk gA %uRo feEruk vigkd gkxk diu d
dkj.k eké;e e nkc Hh mruk vigkd gixk vkj eofu dk Bpj.k H riork 1 gkxkA Bkl rFk no ele;e
d d.k xI dh ryuk e ikB&ikD gkr gA vFkr budk %uko x1 d d.k I vféd gkrk g] fE1 T oLr
d diu d dj.k d.k e foLFkkiu riork 1 gkrk g vkj Atk LRkullrj.k d Be; Atk gkl Hi de gkrt
gA bl dkj.k xT tok;% dn vi{k Bkl rFk no e éofu rth I xfr djrh gA blh rjg no dh vi{k
BkI e fofu Dpj.k riork 1 rAk de Atk gkl 1 no dh ryuk et gkrk g vkj ge éofu 1Q ukb
nrh gA

IR;KLFkrk d vielkj 1 nku 1j] , B inkrk feue mifLFkr d.k d eé; vid'k.k cy viékd ghrk
g] o viekd 1R;kLFk gkr g D;kfd mudh fLRfr e ifjoru djuk T;knk dfBu gkrk gA , 1 d.k e fofltk
mRilu dju ij og “kkrk I viuh o fLRfr e viu dk 15kl djr g rHk o d.k & "W%rk 1 viul
10 fLFkfr e vk tkr g] 1ut xfr dju dk r;kj gkr g vkj bl 1dkj o rio xfr I dEiu inkyut djr
gA , 1 eke;e fEldh IR;kLFkrk vigkd ghrh g 4EB& LViyh e eofu Ipj.k de IR;KkLFkrk oky eké;e
& jejh dh viflk ren@ ek 1 ogkrk gA ;oh dkj.k g fd Bkl] no rFk x 0 fok;% e eofu Ipj.k
dh xfr Bkl e Bcl vfekd vij x1 lok;h e Icl de ghr gA

ppk dj&
1 ifoh dh Brg 1 Aij dh vkj thu ij ¢ofu ij D3k iHko TMXK\
2- D;k virfj{k e H eofu Bukb nxi\ dkj.k nA

3 ckfj’k d eklle e fctyh dMdMku 1j ge ji’kuh igy fn[kb nrh g vkj dMdMku dh éofu dN
{k.k ckn Bukb nrh gA D;k\
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eofu Vvkj eke;e
ve rd geu i<k fd ¢ofu Ipj.k ele;ek d %uRo 1 furkj djrk gA Bkpk] ;fn elE;e gh
u gk rk D;k eofu ge rd igpxi\ ;g thkpu d fy, futu i;kx fd;k x;kA
I;kx
I;kx ifp= Dexd&6h e ,d fo]r AVh vij dkp dk
,d cyth) fy;k x;kKA %Vh dk cytlj e yvdk dj]
cytkj dk fuokr it I Mk x;kA %Vvh d fLop dk ncku
ij midh viokt Bukb ntA tc fuokr ii I cytkj dh
ok; dk elj&eknj chgj fudkyk x;k rc %vh dh éofu ékheh
iMu yxi) ; |fi mle igy €l ghfo] r Bkjk iokfgr ok
Jon \FkhA tc cythj dh lelr ok; fudky nh xb rk %Vh fp= deldes ' cythj dk i:ix
dh éofu cn gk xbA
bl i;kx I ;g fu'd' fudkyk x;k fd fuokr e éofu Ipfjr|ofu rix fuokr e Ipfjr ugh girh

, . ). D;kid fuokr e HihMu rFk fojyu
ugh gkrh vFkr eofu dk luu d fy, elé;e dh vko’; drk ghrh gA d fy, d.k mifLAir ugh girA

lkp
pUnek 1j ok;e.My u gku 1j D;k ogk wUrfj{k ;k=h ckr dj ik,x\ dkj.k| e
nhft, A

14-3 rjxk d idij idiu db 'k d viekj ij

ge thur g fd tc rjx Ipj.k gkrk g rk ele;e d d.k dk LRkukirj.k ugh gkrk vfir og
viul ey fLFfr d Bkifk diu ;k nkyu djr gA rjx Ipj.k dhfn’lk d Bkik elé;e d d.k d nkyu
dh fn’lk d vielj 1j rjx nk idkj dh gkrh g&

1- vung; rjx (Longitudinal waves)

2- VUILFk rjx (Transverse waves)
f@;kdyki&5
v wvuné; rjxk dk cuuk
1 ,d fLydh ifLixuek IykLVdi yA
2- flydh d nkuk flj dk idMdj vix&iiN fp= Gekd&7 !

ckjr&ekjt 1 [ip vij elddk nA flydh e vun?; rjxk dk cuuk i;gk C
3 vc fLydh 1 fu’lku yxk n vij mDr 1@k LilMu rFk R fojyu dk n'lkrk gA!

dk iut nigjk, wvij bl é;kuiod n[iA
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bl f@;kdyki e vkiu n[k fd vix&ifiN &Ddk nu vkj [kpu 1j flydh e yxk fplg Hh
folFkiu d Dpj.k dh i’k d Bekukrj fn’k e xfr djrk gA bl 1dkj dh rjx vung; rjx
dgyfkrh gA

VRkr o rjx ftle elt;e d d.k dk diu inkyur rjx Bpj.k dh in’lk d lellrj
gkrk g] mlg vung; rjx dgr gA eofu rjxk dk Epj.k Ho bIh 1dkj gkrk gA vri éofu
rjx Hh vuné; rjx gA

f@;kdyki&6
ick  vullFk rjxk dk cuukA R
1 ,d flydh ifLixuek IyiLvdh yA o :
2- flydh d ,d flj dk fLFj jLkdj nlj flj dk it
Aij&up fgyk, A o
bl f@;k e cuh rjx D;k vune; rjxk 1 vyx g\ fp= Gekdé&s8 i

fLydh dk Aij uip faytu ij d.k di diu rjx YDl € VuILFc rixk di cuuk
Ipj.k dh in’kk e ycor gkrk gA bl f@;k e cuh rjxk dk vuilFk rjx dgr gA

VHkr og rjx ftle eké;e d d.k viuh ele; fLRfr;k 1 rjx Bpj.k dh fn’lk e
ycor nkyu ;k diu djr g] vuilFk rjx dgykr gA

14-4 eofu rjx d wvitky{k.k

rjx d Loz dk pkj jk’k;k o vielkj 1 ifjHk%r fd;k ghrk gA ; pkj j°ksk g& rjx dh
rjxné;] vioflk] vk;ke rAk oxA

uhp Lofj= f}kt d diu I mRilu éofu rjx n’kkb xb gA

—
\&‘I

fp= Qekd&9
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ge thur g fd eofu rjxk e @e’kt ilMu rFik fojyu gkrk gA BilMu d {k= e ok; d.k dk
%uRo vitkdre rFik fojyu d {k= e ok; d.k dk %uRo U;ure gkrk gA

;0 XkQ vun/; rjx d fy, eke;e d d.kk d %uRo rFk rjx dh njh e cuk;k x;k gA xkQ
e PQ okyk Hkx BilMu dk rFk QR okyk Hkx fojyu dk n’krk gA mIh idkj vuilFk rjx d fy,
xkQ e mikj Hix dk Ukx rFk ubp dh [Kb oky Hkx dk xr dgr gA

rix 1 Icfr fofllu ikjHdkd “in futufyf[kr g&
1- FjX Nng; (Wave length)

nk @ekxr BitMuk Wkxk: vFkok fojyuk ixrkt d cip dh njh dk rjxné; dgr gA
bldk SI ek=d efVj gA bl A fyeMi I inf’kr fd;k trk gA

A | x A

b | - ~ N—
X —>
fp= @ekd&10 ' %uRo&njh xkQ e rjx neg;

2-  Vkike (Amplitude)

tc eofu rjx ok; e xeu djrh g rc ok; d d.k nkyk;eku gkr g fEIL LibMu vkj fojyu
{k= curk g] 1fj.keLozlk fd I {k= dk ok; %uRo Bkekl; 1 vfkd gkdj mPpre Lrj ,o future Lrj
rd %vri&e<rk gA /ofu rjx d dkj.k el/;e d %uRo e ey fLFfr e mrij&p<ko dk eku rjx dk
vk;ke dgykrk gA ferun Aph ;k rio /ofu gk mruk vikd ek/;e d %ufo e mrij&p<io gkrk gA
VHkr mruk vikd rjx dk vk;ke girk gA bl v{j A I fuzfir fd;k tkrk gA

N

ny | B B N B -

fp= Gekd&1l § %uRo&njh xkQ e rjx dk vk;ke

3-  vkordky (Time period)

nk @ekxr BilMuk ;k nk @ekxr fojyuk Hjk fdlh fuf’pr fcin I xX€ju e yx
le; dk rjx dk viordky dgr gA nllj “iink €] fdlIh eke;e e %ufo d ,d BEL.k nkyu e fy;k
x;k Be; éofu rjx dk viordky dgykrk gA bl v{j T I fu-fir fd;k tkrk gA bldk SI ek=d
Id.M gA
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4- vioflk (Frequency)

ge thur g fd tc eofu fdlh eke;e e Ipfjr gkrh g rk eké; e dk %uko fd I vigkdre rFi
U;ure eku d cip cnyrk gA %uRo dk vfekdre eku I U;ure eku rd vkdj 1ut vigkdre eku rd
Igpu 1j ,d nkyu 1jk gkrk gA

I

% g g N N

XY —>

fp= Qekd&12
,did le; e bu nkyuk di dy I[;k éofu rjx di vioflk dgykri gA

;fnge ifr ,dkd le; e rjx d ,d fcn 1 xtju oky FutMuk ;k fopyuk di B[ ;k dh X.kuk
dj rk ge ¢ofu rjx di vioflk Kkr dj Idr gA bl Bkekl;rt vikj 'n' I infkr fd;k thrk gA bl dk
Sl i)fr e ek=d ifr 1d.M ;k HzigVth gA éofu di rh{.krk rkjRot mBdh vkoflk ij fulkj djr

gA
vikoflk rfkk viordky d cip futu Icék gkrk g&
T= 1 k —l
“n T

mnkgj.k&1 ¢ 500 gVt oky rjx dk viordky Kkr dj\
gy ! i’ukulkj vkoflk n=500Hz
pfd ge thur g fd viordky T =1/n
=1/500
=0.002 second

5. eofu rjxk dh pky (Speed of sound waves)

,d LitMu ;k ,d fojyu Hjk ,dkd le; e r; di xb njh dk rjx dh pky dgr
gA

ge thur g fd pky = njh@1le;

,d nkyu 1.k dju e rjx Hjk pyn xb njh dk eku rjxne; () d cjkcj ,0 le; viordky
(T) d cjkcj gkrk gA
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vriv = AT
o n =1T
vripky =na

VRkr pky = vioflk x rjxné;
¢;ku jg tofu rjxk ch pky doy elé;e db idfr ij fulkj djirh g u fd mid rjxné; sk vioflk ijA
mnkgj.k&2: fdIh X1 eke;e 1 Bkr Hjk 40000 BitMu ,0 40000 fojyu ifr 1d.M fufer girh gA
;fnagyk Lilvu] Tkr 11 Beh dh njh 1§ gk rk rjx dk ox Kkr dj\
gy ! ge thur g fd vioflk 1 1dM e gku oky BitiMuk ,0 fojyuk di B[;k d cjicj gkrh gA
vri vioflk n = 40000 Hz
rjxné; = nk BiiMuk vFok fojyuk d chp dh njh
=1 lefh =1/100 eiVj
pfd rjx dkox v =na
= 40000 x1/100
=400 elVj@ld.M

14-5 J0;rk 1jkI (Hearing range)

eu';k e éofu dh J0;rk d viekj ij bl riu Hikxk e ckVk x;k g& 1- J0; éofu] 2- voJ0; Fofu]
3- 1JkJ0; eofuA
J0; fofu (audible sound)- ge Likh vioflk di éofu;k dk ugh Bu Idr gA eu';k e éofu di J0;rk
dk 1jkl vRkr fel ge Bu Idr g] yxHx 20 Hz 1 20 gtk Hz %20 KHzh rd gkrk gA 1kp o'k |
de vk; d cPp rfk dN tr tl dir 25 KHz rd dh ¢éofu Tu Idr gA

v0J0; éofu (infrasound)- 20 Hz | de wkoflk di éofu;k dk voJd; ofu (infrasound) dgr gA
tl& Hdi d Ne; 1Foh d Hory dh rjx] jklk;fud rFfk ukkdh; fo[kMu e mRilu éofu;k vkinA ;fn
ge voJ0; éofu dk Bu ikr rk ge fdlh ykyd d diuk dk mIh idkj Bu ikr €1 fd ge fd I Hj
d ik d diuk dk Bu 1kr gA

1jkJ0; éofu ;k ijleofu (ultrasound)-20 KHz | vitkd wkoflk dh éofusk dk ijkJ0; éofu ;k ijifofu
(ultrasound) dgr gA MiYQu] pexinM €1 dN trvk d Hjk 1jkofu mRilu dh &krh gA “kyHk ;k
diV&irxk (moths) d Jo.k bfln;k vR;r Exigh gri gA ; pexknMk ik mRilu mPp vioflk dh phpt
dh eofu dk Bu Idr gA mlg viu vkl &ikl mMr g, pexinM d ckj e thudkjh fey thrh g vij
bl idkj Lo; dk idM thu I cPik 1kr gA
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14-6 1JkJ0; eofu dk wvui ;kx

ijieofusk mPp vioflk;k di rjx gA ; tofu;k vojiék di mifLFkfr e Ho ,d
fuf’pr iFk 1j xeu dj Idrh gA m]kxk rFk fpfdRlk d {k=k e ijkeofu;k dk ogn
“lk B miskx fd;k gk gA
< jijkéofu ik;t mu Hxk dk BkQ dju e mi;kx dh thrh g ftu rd Rkell; fofek
I igpuk dfBu gkrk g €1 fo'te vkdkj d 1t] byDVkfud midj.k vkfnA fu oLrvk dk 1Q djuk
gkrk g mlg 1kQ dju oky foy;u e j[kr g vkj bl foy;u e ijkofu rjx Heh ki gA mPp vkoflk
d dkj.k ty] fodukb rRk xnxh d d.k vyx gkdj uhp fxj thr gA bl idkj oLr i.kr;k BQ gk
thrh gA

1jkeofu dk mi;kx ékkfRod fiMk e Nih njkjk rFk mBd vU; nk'tk dk irk yxku d fy, Hb fd;k
thrk gA bdkdkiM ; kxkQh (Echocardiography) d = Ik e Ho 1jkeofu dk mi;kx fd;k tkrk gA b1 rdund
e ijkeofu (ultrasound) rjxk dk an; d fofflu Hixk I 1jkofrr djkdj an; d diu dk ifrfckc cuk;k
thrk gA
VYV BkukxkQh (ultrasonography)

ijkéofu (ultrasound) 1 Hpd ;k vYVk BukxkQh ,d , Ik ;=g &k ijkéofu rjxk dk mi;kx djd
ekuo "kjhj d wvkrfjd vxk dk ifrfctc 1kir dju d fy, mi;kx e yi;k trk gA bl Blpd T jkxh
d vxk €1 ;dr] filk’k;] xick;] xn vifn dk ifrfctc ikir fd;k & Idrk g rRk iFh o foffilu
vxk e ven 1V;ejh dk irk yxiu e Bgk;rk djrk gA bl rdutd e ijkofu rjx "kjhj d Ardke
xeu djrh g rik ml LRdu I ijkofrr gk thrh g tgk Ard d %iko e ifjoru girk gA bld Ik pkr
bu rjxk dk fojr Idrk e ifjofrr dj ml vx dk ifrfcEc cuk fy;k tkrk gA

bu ifrfcEck dk ekfuvy 1j Inf’kr fd;k tkrk g ;k fQYe 1j vidr dj fy;k €krk gA

bldk mi;kx xtkdky e H.k dh tkp] mId tletkr nk'ik rFik midh of) dh viu;ferrkvk dk
irk yxiu e fd;k tkrk gA 1jkeofu dk mi;kx xn dh Nkvh iFkh dk ckjid d.k e riMu d fy, Ha
fd;k tkrk gA
Lkkukj (Sound navigation and ranging - SONAR)

;9 ,d L Ih ;Or g ftle ty e fLrkr fi.Mk di njh] fn’kk rFk pky ekiu d fy, Tjkeofu rjxk
dk mi;kx fd;k thrk gA bl ;=e ,d if¥%= (transmitter) ,0 ,d B lpd (reciever) gkrk g vkj bl
fdlh uko ;k tgkt e ifp=&13% d vulkj yxk;k thrk gA if%= ijkéofu rjx mRilu djrk g vij ml
ifkr djrk gA ; rjx ty e xeu djri g rfk Ien rYke fi.M 1 Vdjku d 1’pkr ijkofrr gidj
I1pd Hjk xg.k dj fo]r Idrk e ifjofrr dj nh tkrh gA 1.k vij Blpu d chp Be; vrjky
Kkr dj fi.M dh njh dh x.kuk dh €k Edrh gA ekuk fd 1jkofu Idr d 1°k.k rRk vitkxg.k e yxk
le; vrjky t g rFik Tenh ty e ¢ofu dh pky v gA vri Idr Hjk r; di xb dy njh 2d gkxh Id
njh thuk ,0 d njh VkukeA
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vri xgjkb d % %

fp= Qekd&l13 i Lkukj (SONAR)

mnkgj k&2t ,d vuléu Vhe Hjk Ben dh xgjko e Tkukj Thpd 1 fhuy ifkr fd;k €hrk gA
flXuy 6s e okil iklr gk thrh gA ;fn lenh ty e éofu dh pky 1500 m/s gk rk Ben dh xgjkb
Kkr dj\

eku y Ben dh xgjkb d ef- gA
vri flXuy Hjk r; di xb njh =2d
,0yxk le; =65

eofu dh pky = 1500 m/s
pfd pky = njh@1le;
vrinjh = pky x le;
2d = 1500 x 6
d = 1500 x 6/2

vri len dh xgjkb d =4500 m =4500/1000 km = 4.5 km
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geu Ik

Ikr d diu I éofu mRillk gkrh gA

. eofu fdlh elé;e e vung; rjxk d -lk e @e’f LiflMu ,o fojyu d :-lk e Bpfjr gkrh gA
. eofu Ipj.k e ele;e d d.k vix ugh c<r] doy fo{litk gh Ipfjr gkrk gA

. eofu Ipj.k d fy, ele;e dh vko”;drk gkri gA

o nk @ekxr LitMu rrk fojyu d chp dh njh dk rjxné; dgr gA

o rjx Hjk eke;e d %uro d ,d Li.k nkyu e fy, x, le; dk vior dky dgr gA

o ,dkd le; e nkyuk di dy I[;k dk vioflk dgr gA

o tofu dh pky = vioflk x rjxné; (v =na)

o ekuo e ¢ofu di J0;rk dh vioflk;k dk vkBr ijkl 20 Hz | 20kHz rd ghrk gA

o J0;rk ijkl 1 de wkoflk dh éofu dk vod0; rRk vitkd wvkoflk di éofu dk ijkéofu dgr gA
bl fpfdREk rik ik]kixd {k=k e mi;kx e fy;k tkrk gA

o Bkukj rdund dk mi;kx Ben d Harj fINah oLirvk dk irk yxku e fd;k thrk gA

e[; fcin (Keywords)

foflie (disturbance)] rjx (wave)] rjxng; (wavelength)] J0;rk ijkl (hearing range)] Vk;ke (amplitude)]
vkoflk (frequency)] vkordky (time period), IitMu (compression), fojyu (rarefaction)

vH:kl

1 gt fodYi pudj fyf[k,&
(i) tc eofu rjx eke;e e Ipfjr gkrh g rc ,d LRku I nlj LFku 1j&
v ete;e d d.k dk LRkukry.k gkrk gA
ich Atk dk ,d d.k 1 nlj d.k e LFkukrj.k ghrk gA
iy Atk d ifjoru ghrk gA
ink bue 1 dkb ughA
@) 20Hz 1 de vioflk okyh éofu dgykrh g&
AV s ich voJl;
I ijkdo; int ble 1 dkb ugh

o
O [,
VNVBPE
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(i)  nk Gekxr FitMuk ;k fojyuk d cip dh njh dgykr g&

v Vk;ke lich vkofr

e ryx dh pky ik rjx ne;
Gv)  Ipfjr rjx d ox (v), vioflk (n) rik rjxné; (1) e Ictk grk g&

v V=7 ok v=na

i v== int bue 1 dib ugh
(v)  eofu rjx Ipfjr ugh gkrh g&

v Bkl e ict no e

il ok; e int fuokr e
vi)  diu djrh gb oLr dk viordky 0.05s gk rk miilu rjxk di vioflk gkxh&

Vh 5 Hz Ich 20 Hz

% 200 Hz nk 2 Hz
fjDr LRkuk dh ifr dj &
(i) ekuo e eofu dh J0;rk 1jkl | gkrh gA
@)  rjxngé; dk s ek=d gA
(i)  Qekxr LitMu rFk fojyu d eg; dh njh gkrh gA
(v)  eofu dh pky 1j futkj djrh gA

-fn dofu rjx dh vioflk dk nxuk dj fn;k &, rk elé;e e midh pky fdrun gixi\

Iir A 1 mRilu éofu dh vioflk Bkr B 1 mRilu éofu dh vkoflk dh nxuh gA nkuk Bkrk d
rjxne; dh ryuk djA

eofu d dku I vitky{k.k I vki fdlh dej e (B vkid fe= dh vkokt dk igpku yr g\

nk ekrvk dh VDdj I @e’ké ok; ,0 ty e éofu mRillk dh tkrh gA crk, Beku njh 1j fdlle
eofu rho gkxn\

eofu D;k g vkj ;9 dl mRilu gkrh g\

LilMu ,o fojyu dk IfPk= Re>k,A

eofu Ipj.k d fy, ele;e dh vko'drk girh gA 1;kx Hjk Be>k,A
le>f, fd eofu rjx vungé; rjx g\
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fVIih fyf[k,& 1- bdkdkM;kxkQh 2 vYVKRkukxkQh  3- Bkukj
rjx d ox] vioflk rfk rjxné; dk Hp= ifjikfkr dj bue Kcik 0;Rilu djA

,d ofu rjx 339 m/s dh pky I pyrh gA ;fn bldk rjxné; 1-5 1-eh gk rk rjx dh vkoflk
fdrun gixi\ D;k ; J0; gkxi\ [22.6kHz, 1]kJ0;]

fdlh rki 1j ok; e eofu dh pky 340 m/s ,0 rjxne; 0017 m gA mih eofu Bkr dk ty e
Mky fnk €, rk rjxne; 1j D;k iHko IMXKA ;fn €ty e eofu dh pky 1480 m/s g] X.kuk dj
crk,A

[rjxng; & 0074 eh]
fhrkj dh éofu dh ri{.krk dk de dju d fy, vki dku&dku I mik; djx\

,d vuné; rjx feldh rjxne; 1cm g] ok' e 330 m/s pky I 1pfjr gkt gA rjx dh vioflk
dh x.kuk dift,A D;k ;g rjx Bkell; eu"; Hjk Tuh tk Bdrh g\ [33kHz]



Ve k; &15
gkbMkdkcu

(Hydrocarbons) YP57R2

ve;k; "jklk; fud vicgut e geu gkbMktu vkj wU; rRok th&ukbVitu] viDIitu vikj dicu
d Igh;kth ;kixdk d ckj e 1<k gA vekfu ;K gkbMktu vkj ukbVktu I cuk rFkk kul] gkoMkEu wij
viDintu 1 cuk Igh;keh ;kixd gA D;k vki crk Bdr g fd dkcu vkj gkbMktu | cu gl ;kth
;kixd dku&dku | g vkj ; D;k dgykr g\ bue I dN eFku] ,Fku] ,Fu] ,Fkbu viin gA dkcu vikj
gkoMktu d ;kixdk dk gkbMkdkcu dgr gA dicu] gkbMktu d BkFk Bcl vigd ;kixd cukrk g tcfd
ukbVkeu] viDIiku bR;kn gkoMktu d BkF ,d ;k nk ;kixd gh cukr gA vib,] ge tkuu dk ikl
dj fd vk[kj dkcu bru vfékd ;kixd D;k cukrk gA

15-1 Uk[kyu UCatenation!
eflu dicu db Bjyre ;iixd g] bldk v.kl= CH, g rfk Ijpuk 1= bl idj g&

I
H—(Ij—H
H

fp= Dekd&1 ! eFku dh Bjpuk

;ok dkcu d ,d 1jek.k u gkbMktu d pkj 1jek.kvk T vikcek cuk;k gA ;fn ge eFu |
okoMktu dk ,d ijek.k gvk n rk ge —CH, ikir gkxkA —CH, dk effky leg dgk tkrk gA eFu d
,d gkbMktu dk effky (-CH,) leg I ifrLRkfir dju ij D;k gkxk\ ge fp= Dekd 2 e n’lk;k v.k
tkir gkxkA

,d gibMitu ijek.k dk
| effky leg I ifrlFkiu | |

H—(lj—H B H—(Ij—(lj—H

fp= Gekd&2 | ,Fu di 1jpuk
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;0 ,Fu g feldkv.kl=CcH, gA ,Fu I Hage ,d gkbMktu dk effky Teg gk TfrLFifir
dj Idr gA , Mk dju ij ge tk v.k feyrk g mle riu dkcu ijek.kvk di Uk[kyk gA

ll_kl_/_kl_/_kl_/_ll
H H H

fp= Peld&3 ¢ riu dicu ijek.k okyh Uk[kyk

bl idkj ge Uk[kyk e dkcu ijek.kvk dh B[ ;k c<kdj m0 wkj yck dj Idr gA rRok dk ;g
x.K feld Hjk mhd ijek.k vkil e vicé cukdj ych Uk[kyk cukr g] Uk[kyu dgykrk gA dN Bhek
rd 1YQj rFik flfydu Ha Uk[kyu n’kkr g] fdr budh Uk[kyk Nkvh gkrt gA doy dkcu gh yeh Uk[kyk
cuku e I{ke gA dicu e Uk[kyu dk ,d dkj.k ;9 g fd og vU; rRok d Fjek.kvk d Bk gh ugf]
cfyd vi; dikcu ijek.kvk d BkFk Ht icy ket cukrk gA Uk[kyu d bl x.k d dkj.k dkcu d ;kixdk
dh I[;k cgr vigd gkrh gA

15-2 gkbMkdkcu dk B?%fur fuzi.k

vc rd gioMkdkcu dh Bjpuk n’fu d fy, geu Bjpuk I= dk mi;kx fd;k g] ftle nk dkcu
ijel.kvk d ed; ,dy cé dk ,d j[k (-) ifp= Dekd 1] 2] 34 f}cék dk nk Bekrj j[kvk (=) lfp=
@ekd 4 di vkj f=c& dk riu Bekrj jlikvk (=) ifp= Dekd 4 [k Hjk nk;k Ehrk gA

H-C=C-H
it Fihu W[k, Fikbu
fp= Qeld&4 | d Vij [

, I Bjpuk dk ckj&ckj cukuk Bfogkktud ugh ghrk vkj , I fp= LFku Hb cgr %jr gA vri
blg inf’kr dju d fy, IAfur Bjpuk I= dk i;kx fd;k thrk g € ,d 1jy rjrdk gA bl idij
dh Djpuk e nk 1jek.kvk d cip d ,dy vkcék dk ugh n’k;k tkrk €0 ,Fu dk B%fur Bjpuk 1=
CH,CH, 0A ;fn v.k e nk ;k vikd 1jek.k d leku leg g rk ge 1= dk vij If{iir dj 1dr g
tl CH,CH,CH,CH,CH,CH, dk ge CH,(CH,),CH, fy[k Idr gA ftl ijek.k leg di iujloflk
gkrh g mI dk'Bd e fy[kdj] mBdh I[;k dk di'Bd d ckgj iknkd d -1 e fy[kk tkrk g] € ;g
n’krk g fd v.k e og 1jek.k leg fdruh ckj vkrk gA ,Fhu rFik ,Fkbu dk I%fur 1= @e’k
H,C=CH, 0 HC=CH gkrk gA
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15-3 ,Ydu lAlkane!
ge thur g fd Icl 1jy gibMkdkcu eFku gA bl Uk[kyk e ;fn @e’k
,d&,d dicu tiMr tk, rk ge ych I ych Irr Uk[kyk 1kir dj Idr gA
Iy Gekd&l b ,Yduk dh B%fur Bjpuk] v.kI= ,0 mud uke ’
'|.|'F'E35F

dicu ijek.kvk B%fur Bjpuk | v.kl= ke
h B[k n ey fkx $ vuyku % uke
n=1 CH, CH, Meth  + ane = Methane eFu
n=2 CH,CH, C,H, Eth + ane = Ethane ,Fu
n=3 CH,CH,CH, C.H, Prop + ane = Propane 1kiu
n=4 CH,(CH,),CH, C,H, But + ane = Butane (;Vu
n=5 CH,(CH,).CH, C.H,, Pent + ane = Pentane 1VU
n=6 CH,(CH,),CH, CH,, Hex + ane = Hexane QDlu

Likj .kt Dekd&1 e nh xb Bjpukvk d v.kB=¢;ku I n[kA D;k vki dkcu 1jek.kvk dh B[ ;k

n rik v.kI=e dkb Bc& n[k jg o\ ge n[kr g fd BLkj.kh e fn, BHo gkoMkdkcuk dk Bkeld; B=

CH,. d Hjk infkr fd;k €k Idrk g] blg ,Ydu dgr gA ,Ydu doy dicu vkj gbMktu d

;kixd gkr g ftue ijek.k ,d&nlj I doy ,dy cé Hjk €M jor g] bue f} ;k f=cé ugn 1k;k
ThriA

15-4 brr Uk[kyk oky ,Yduk dk ukedj.k

fdlh Ha ,Ydu fokLro e fd Ih Ha gkkadkcu dk uke mBe mifLFkr dkcu ijek.kvk dh B[ ;K
d viekkj 1j j[i tkrk gA fdlh B Bk Uk[kyk oky ,Ydu d uke dk nk Hkxk e ckvk €k Idrk gA
igyk Hix ey ;k tud Hix tk n’lkrk g fd bl gkoMkdkcu dh Bcl ych Brr dikcu Uk[kyk e fdru
dicu gA nljk Hix vuyku €11 ge irk pyrk g fd gbMkdkcu d dikcu 1jek.kvk d chp fd
i1dkj dk viceku gA vib,] AN mnkgj.k ydj bu fu;ek dk Be>u dk ikl djr g ilkj.h Gekd&1A

,Ydu d fy, ;fn n=1 gk vFRkr dkcu ijek.k dh B[ ;k 1 gk rc ey Hkx Meth Fjk n"K;k krk
g rFk vuyXu ane gkrk g vrt ,Ydu dk uke Meth + ane = Methane leFkut gkrk gA ;fn n=2,3, 4,
5 ;k6 gk rc ey Hix @e’t ,F] 1ki] C;V] 1V ;k gDH (Eth, Prop, But, Pent ;k Hex) Hjk inf'kr fd;k
thrk g rAk vuyXu ,u (ane) gkrk gA
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,d , 1 ,Ydu dk uke rF Bjpuk I= cuk, ftle n=3 giA
CH, CH, CH, CH, CH, dk 1%fur Bjpuk I= fyf[k,A
CH,, dk glvu dgr g] bl uke dk ey Hkx vkj vuylu e vyx dift,A

(98] [N — -

efku (CH,) v ,Fu (CH,) d v.kI= dk ¢;ku I n[kA bue -CH,- bdkb dk vrj gA vc
,Fu (CH,CH,) Vij ikiu (CH,CH,CH,) dh Ijpuk n[A ;g Li"V g fd bu nkuk e Hi doy —CH,-
bdkb dk vrj gA ,Ydu Uk[kyk €] ge bl idkj vud fudVre tiM ivxy sk fiNy InL; d Bk
cukdj mud v.ki= dh tkp dj Idr g] €l ikiu vk (;Vu dk &Mk 5k C;Vu vkl 1Vu sk 1Vu
vkj gDIUA iR;d ckj ge n[kr g fd tiMk e doy -CH,- dk vrj gA ;kfxdk dh og Uk[kyk ftue
fudvre InL;k d tkMk e , Bk Dctk okl mb Uk[kyk dk Btkrh; J.k dgr gA BHb ,Yduk dk BkekU;
I=CH,  gi;0kndkcu d ijekkvk dn I[;k gt vij bl ifjokj d fudVre i@ekxri InL;k d
cip -CH,- bdkb dk vrj gA blfy, ge dg Idr g fd ,Ydu ifjoij ,d F&krh; J.k gA

eFku vkj ,Fu d v.likjk dh x.kuk difte, rFk nkuk BnL;k d vk e vrrj fudkfy,A bl
1dkj ,Fu&ikiu] 1kiu&l; Vu) C; Vu&iVu vk 1Vu&gDlu €Mk d v.kikkjk d vrjk dh x.kuk dift, A
D;k vkidk bl Ithrh; J. d InL;k d v.iHkjk e dkb Bcék in[kb nrk g\
155 Hkfrd x.kkek e @fedrk

geu n[k fd T&krh; J.k0 d fudVre InL;k d v.ktkj e 14 u dk vrj gA D;k bl dk Hkfrd
X.kekek 1j dkb iHko IMrk g\ vib,] dN ,Yduk d DoFukd n[k&

Bkj.kh Dekd&2 & 1Fke 6 ,Yduk d DoFkukd

,Yduk d uke DoFkukd °C
eFu -162
,Fu -89
ikiu -42
(;Vu -0.5
1Vu 36
gDlu 69
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1.l dekd&2 1 Li'V g fd th&tl ,Ydu e dkcu ijek.kvk di B[;k c<rh thrh g
ol&ol mud DoFkukd Ht c<r gA ge dg Idr g fd ych] rr Uk[kyk oky ,Yduk dk DoFkukd NV
Uk[kyk oky ,Ydu d DoFkukd I vfikd gkrk g vFkkr ,Ydu dk DoFkukd mid v.kkj i fubkj djrk
gA Diékj.kr Btkrt; InL;k d Hkfrd Xx.kekek e @fed vij fu;fer ifjoru ik;k tkrk gA

1’u
1 Ithrh; J.0 fdl dgr g\ mnkgj.k Fjk Te>kb,A
2- C;Vu] ikiu vkj iVu e I fdIdk DoFkukd Bcl vidkd gixk vij D;K\

156 “Wi[kr Uk[kyk vkj Neko;ork

vc rd dicu Uk[kyk c<ku d fy, geu vfre flj d dkcu I tM gioMktu dk effky leg
I ifrLFkfir fd;ka bl idkj I ge Drr Uk[kyk oky gkbMkdicu fey ij ge ,Yduk e "K[K, Hb cuk
Idr gA ;fn fdlh ,Ydu e dkb dkcu nk I vidkd dkcu I cé cukrk g rk ge dgr g fd Uk[kyk
e ml LAku 1j "K[k gA vkb,] fQj I ikiu (CH,CH,CH,) dk mnkgj.k n[kr gA ble riu dkcu
ijek.k g] nk dkcu Uk[kyk d fhjk ij wkj ,d chp eA fljk i fLFkr nkuk dkcu jkBk;fud nf'v I Beku
gA Uk[kyk c<tu d fy, ge nk LFkkuk 1§ gkoMktu dk ifrLRkfir dj Idr gA ;fn vre LRku d dkcu
I €M gibMktu dk ifrLRkfir fd;k &k,] fp= @ekd&5 d leku Ijpuk feyrh g] fdr ;fn ge chp
d dkcu I €M gibMktu dk ifrlFikfir dj rc ge fp= @ekd&6 d Beku Bjpuk feyrh gA

H H H

A -
H-C—C—-C—-C—-H N ] | ] N
I R HH-C—HMH

H HH H I
H
fp= @ekd&5 i i0; Vur fp= Dekd&6 i 12&efFky ikiuk

nkuk Bjpukvk dk v.kI= C,H,, g VFkr bue ijek.kvk dh B[k vkj idkj ,d Beku gA i
budh Bjpuk fHkk&HIu g bIfy, ; vyx&vyx ;kixd gA vri , 1 ;kixd ftud v.kI= leku fdr
IjpuiRed 1= flu&filu gk ,d nlj d Beko;oh gkr g rfk ;g x.k Beko;ork dgykrk gA geu

n[k fd C,H, v.kI= oky nk ,Ydu IHo gA

4" 10

bue I ,d dk ge (;Vu ifp= @ekd&5: dgr gA vib,] n[k fd nlj ;kixd ifp= Dekd&6r
dk uke D;k gkxk\

ukedj.k d fy, Icl igy ge dicu dn Icl yci Brr UKk[kyk <<r gA ;g vio’;d ugh dh
Uk[kyk n[ku e Bk gkA fo= Bekd&7 e n’kk, Bjpuk I=e Icl ych Uk[kyk e riu dicu gA ; nkuk
Uk[kyk, n[u e vyx&vyx irir girh g ijr okLro e bue dkb vrj ugh gA
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fp= Qekd&7

ge n[kr g fd Icl yeh Uk[kyk fEl ey ;k tud Uk[kyk dgr g] e riu dicu gA bify,
;kixd d uke dk ey Hkx 1ki& gkxkA ve ge ml dkcu dk 1rk yxkr g tok "k[k gA bl 1l €M
,fydy leg dk uke nift,A mi;Dr mnigj.k e ,frdy leg effty gA vc ge Uk[kyk d dicu
ijek.kvi dk @e 1,1 vd nx fd “if[kr dkcu dk y%re idet vd feyA bl mnkgj.k e ;g eglo
ugh j[krk fd fdl dkcu I ge fxuuk *k- djr g D;kd gj fLFfr e “Wf[kr dkcu dk nk vd g
feyxiA bl rjg ,fYdy leg dk LFiku 2 g lfp= Qekd&8rA

3 2 1
H.C — CH — CH,
I ;

CH,

fp= Qekd&8 ' 12&efFkyakiul

vc ge ;kixd dk uke fy[kr gA uke fy[kr Be; Icl igy ifrLFkih Reg di LFku B[ ;K mid
ckn y% Ik 1&% fy [l thrh gA y% j[k d ckn 1frLRkih Beg dk uke vij mid ckn ey Hix dk uke
tVk tkrk g vij vr e gibMkdkcu vuyXu fy [k thrk g vri ;kixd dk uke g 2&effkyikiu gA

geu n[k fd feu ;kixdk dk v.kl= Deku] 1y Bjpuk 1= fHu gk ,d nlj d Ijpuiked
leko;oh dgykr gA Bjpuiked leko;ork db idkj dh gkrh gA (;Vu rik 2&effkyikiu e nfk xb
1jpuiked leko;ork dk Uk[kyk Beko;ork dgk tkrk g D;kd og dicu Uk[kyk e filurk d dkj.k mRilu
gkr gA
1’u
1 C,H,, d Ukyk Beko;oh cukb,A tldr ¢ riu Belo;ol o g

blh idkj gDlu d 5 lefo;oh gkr gA fdlh v.kl= d fy, IHo leko;fosk dh B[k mle
mifLFkr dkcu 1jek.k Ik d c<u I c<rh gA
15-7 ,Ydiu vk ,Ydkbu YAlkene and alkynet
VvHh geu ,Ydu Bthrh; J.k Te>hA vib,] thuu dh dkf’k’k dj fd f}cik
= | VAok f=cek oky gkoMkdkcu Ha Dsk Bkrh; J.k cukr g\ f}ctk okyk Icl Bjy

#F (glbMkdkcu ,Fu g el vie K% e ,fFkyhu dgr grA Fou dk Bjpuk 1=
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CH,=CH, rfk v.kI= CH, gA vxth e fy[ku ij bld uke dk ey Hkx ,Fk (eth) vkj vuyiu bu
(-ene) g] ;g ,Fk n’krk g fd v.k e nk dkcu gA ge ,Fou d fdlh Hh dkcu I €M ,d gkbMkEu
dk effky Teg I ifrLFikfir dj Idr gA , Ik dju ij ge CH,CH=CH, ilr gkxA bl ikihu dgr
g vij bldk vk.kfod 1= CH, gA , I gkbMkdkcu ftue nk dkcu d ee; f}cek 1k;k thrk g ,Ydhu
dgykr gA

;9 LI'V g fd ,Fbu vkj tkilu e doy —CH,- leg dk vrj gA ,Ydu dh rjg] ,Ydiu leg
e fih dkcu Uk[kyk dh of) d fy, ge vfre dicu I €M gibMktu dk &CH, leffkyt leg |
ifrLFkfir djr gA

Lj.h Peid& 3+ ,Ydhuk di 12ur Tjpull v.kI= 0 mud ule

dkcu 1jek.kvk 17%fur 1jpuk v.kl= Uke

dh I[;{] n eyHix $ wvuyku % uke

n=2 H,C =CH, CH, | Eth  + ene = Ethene ,Hiu
n=3 H,C = CH CH, CH, | Prop + ene = Propene Ikifiu
n=4 H,C = CH CH, CH, CH, | But  + ene = Butene (;Vhu
n=5 H,C=CH(CH,),CH, | CH, | Pent + ene = Pentene 1Viu
n=6 H,C = CH (CH,),CH, | CH, ?

Lkj .k Dekd&3 B Li'V grk g fd ,Ydhu ifjokj d InL;k dk Dkekl; 1= C H, gA bue
fudvVre InL;k e doy -CH-dk vrj g blfy, ;g f Ftkrt; J.kh gA

,Ydu dk uke nu d fy, Hh ge ey&vuyiu fu;e dk tkyu djr gA ey uke 1 ge ,Ydhu
dh tud Uk[kyk e mifLFkr dkcu ijek.k di B[k n’kr g vij bu (ene) vuyXu tiMr gA bl rjg
C;Vhu dk vFk g pkj dkcu i0; Vi okyk , YdiuA D,k vki Nt dkcu 1jek.k oky ,Ydhu dk uke crk
Idr g\

.0k gh dN ge ,Fikbu &, IfVyhut d BkFk Hh dj Bdr gA ,Fkbu f=cé okyk Bjyre
gkoMkdkcu gA o gkbMkdkcu ftue dikcu&dicu ijek.kvk d cip f=cek gk ,Ydkbu dgykr gA bud
ukedj.k d fy, Hh ge ey&vuyiu fu;e dk ikyu djr g] ;ok ey uke I ge ,Ydkou dh tud
Uk[kyk e mifLFkr dkcu ijek.k db B[k n"lkr g rfk vkbu (yne) vuyXu tkMr gA bl rjg ikikou
dk vFk g riu dkcu okyk , YdkbuA

n xb 1j.h Peld&4 e ,Ydibu ifjokj d iFle riu InL;k d uke fn, x, g] bl 1ij .k e
fiDr LFduk dlt Hdj , A
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1.k Dekd&4 + ,Ydibuk di I%ur jpu v.kI= ,0 mud uke

dkcu ijek.kvk | I%fur 1jpuk v.kl= uke
dh I[;k n eyhkx $ vuylu % uke
n=2 HC=CH C,H, Eth  + yne = Etyne ,Fkbu
n=3 CH,C =CH C.H, Prop + yne = Propyne 1kikbu
n=4 CH,CH,C=CH C,H, Bt + yne = Butyne (;Vkbu
n=5 ? ? ?
n=6 ? CH, |2

Lkj.kh Dekd&4 1 Li'V g fd ,Ydkbuk dk Bkell; I=C H, ,gA ,Ydkbu Ifjokj d fudVre
InL;k e doy -CH- leg dk vrj g blfy, ot Btkrt; J.kh cukr gA

15-8 ,Ydiu vk ,Ydkbu e Heko;ork llsomerism in alkenes and alkynest

C,H, di jpuk cuku dk i;kI dife,A bl Ljpuk e vki dku I dicu ijek.kvk d chp f}cek
cuk,x\ f}cék tud Uk[kyk e nk LFkuk ij IHo g& igy wkj nlj dicu ijek.kvk d chp ifp=
@ekd&9 di vFok nllj vkj rilj dicu d cip ifp= Jexd&9 [KA

SR N

I " B |
R T \NH [ N I
H H H H H H H
it (;V&l&bu [k C;V&2&bu

fp= Qekd&9 ' d vkj [k

nkuk Bjpuk, ,Ydhu n’k jogh g vkj nkuk dk I= C,H, gA

nkuk ;kixdk d f}cék dn fLFkfr e fkiurk d dkj.k ;g Beko;ork miilu gb g blfy, bl fLFkr
Ielo;ork dgr gA fLFkfr Beko;ork Ho Uk[kyk Beko;rk d Beku ,d idkj dh Ejpuiked leko;ork
gA ;gk nkuk ;kixdk dk vk.kfod 1= ,d gh g fdr Bjpuk e vrj d dkj.k mud x.k vyx&vyx
g Vkj mud uke Ha fHlu gA

fp= @ekd 9 idk dk ge (;V&1&bu (but-1-ene) dgr gA bl uke e igyk Hkx Biek ey Uk[kyk
e miflLFr dkcu n’krk gA bld ckn ,d vd fy [k x;k g] €k v.k e f}cé& dk LFku n’kkrk g r
bu (ene) ;g n’krk g fd ;g ,Ydu ifjokj dk EnL; gA "Kink vij vdk d e/; y% j[ik i& gkrh gA
blh idkj fp= Gekd 9 [k dk (;V&2&bu (but-2-ene) dgr gA
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fLkar lefo;rk ,Ydkbuk Hjk o infkr dh tkri g mnkgj.k d fy, C,H, ifp= Bekd&10 d
o [k dh nk Bbg Uk[kyk Bjpuk, curh gA

I i i
H—(Ij—(II—CEC—H H—(II—CEC—(II—H
H H H H
idi C;V&l1&vikbu Ik C; V&2&vikbu

fp= QDekd&10 % d ,o0 [k
Aij n’lkb xb nkuk Tjpuk, fLFfr Teko;oh gA mud ukek e igyk Hkx] C;V n’krk g fd .k
e pkj dkcu g vkj vibu n’kkrk g fd ; ,Ydkbu Beg d InL; g rFk chp dk vd] f=cé dk LFku
n’krk gA
fdlh Hh ,Ydkou vFkok ,Ydhu fele dkcu B[ ;k pkj ;k vitkd gkl mue fLRfr Beko;ork
IHo gA

159 viciu d vidlj ij gibMidicu d idlj

vc rd geu riu idkj d gkoMkdkcu] ,Ydu] ,Ydhu wkj ,Ydkou n[k gA ,Ydiuk e
dicu&dkcu d eg¢; f}cék vkj ,Ydkbu e f=cé gkrk gA frc/k rHk f=cek db B[k ,d 1 vitkd gk
Idri gA bld foijhr ,Ydu e It 1jek.kvk d chp doy ,dy cék gkr g] pkg og dkcu&dkcu ceék
gk VFkok dkcu&gkoMktuA vicek e bl vrj d vielkj i Hb gkbMkdkcu dk oxhdj.k BHo gA cgcék
ifychk ;k f=cék oky gkbMkdkcu dk vIrir gkoMkdkcu rFk ,dy cek oky gkbMkdkcu dk Rrir
gtoMkdkcu dgk tkrk gA bl rjg] ,Ydhu vk ,Ydkbu vIrir gibMkdkcu g tefd ,Ydu Irir
gkoMkdkcu gA

vc rd ftu gioMkdkcu Bjpukvk dk geu n[k o 3k rk B vFkok "Wf[kr Uk[kyk FoA Tj ;g
Ha BHo g fd dkcu ijek.k ,d&nlj I €M dj oy; cuk,A , 1 cu Icl NV oy; e rhu dkcu gir
g lfp= Dekd&11%A

BkoDykikiu kbDyiC; Vu
fp= Qekd&ll fp= Dekd&l12
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bl v.ke] iR;d dicu nk vU; dkcu vkj nk gkoMktu ijek.kvk I €Mk g] bldk vk.kfod 1=
C,H, gA D;k ;g fdlh ,Ydiu dk §= Ha g\ pkj dkcu okyk oy; Hi IHo g] bldk 1=C,H, ifp=
Dekd&12h gA

nkuk mnkgj.kk e dkcu d 1jek.k oy; vkdkj e 0;oflLFkr gA bue IHh 1jek.kvk d chp doy
,dy ct g] budk Ikeil; 1= CH, gA bu gtoMkdkcu dk p@h; (cyclo) ,Ydu dgr gA CH, dk
BkoDykikiu rfk C,H, dk BkoDyiC;Vu dgr gA ;kn jg] BkoDyk,Ydu vkj dN ,Ydhu dk 1= Refu
g vri uke fy[ku 1 1gy Bjpuk tkuuk vio’;d g] bl 1dkj db viU; p@h; gibMkdkcu BHo gA

17Ul

1 C,H, v.kI=d fdru fLFifr leto;on Ito g\ mudh Bjpuk cukb,A
2- futufyfkr e Irir rfk vIrir gibMkdkcu iFd dift,&

CH=CH, CH,CH,CH,, CH,HC=CH,, CH,=CH,, CH,CH,

e[; "n (Keywords)

gkbMkdkcu (hydrocarbon)] Uk[kyu (catenation)] cé (bond)] ,Ydu (alkane)] ,Ydhu (alkene)] ,Ydkou
(alkyne)] leko;ork (isomerism)] Brir (saturated)] VI rir (unsaturated)] 1€krh; J.k (homologous
series)] Uk[kyk Beko;ork (chain isomerism)] LFku Beko;ork (position isomerism)] y% j[k i&#
(hyphen)] vuyXu (suffix)] Bjpuk 1= (structural formula)] ey ;k tud Ukyk (parent chain)] 12%ur 1=
(condensed formula)

A, T

geu Ik

o dkcu rFik gkoMkeu I cu Bgl;keh ;kixd gkbMkdkcu dgykr gA

o dicu dh I;kedrk pkj g vkj vU; 1jek.kvk d BkFk ;g Bgl;keh ceék Hjk €Mrk g blfy,
lelr dicfud ;kixdk dk 0;o0k) vkil e feyrk tyrk gA

o rfok dk og x.K feld Hjk mid ijek.k vkil e vkcék cukdj yeh Uk[kyk cukr g] Uk[kyu
dgyikrk gA

0 Lkeku f@;kked Beg ;Dr dicfud ;kixdk dh , Ih J.k kifjokjh feud nk @fed InL;k d
1=k e -CH_-dk vrj gkrk g vkj budk Bkell; 1= ,d Belu gkrk g rik Hkfrd x.k e dfed
ifjoru gkrk g 1tkrh; J.kh dgykrk g rRk ;kixd ,d nlj d Itkr dgykr gA
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, 1 ;kixd ftud v.kI= lelu fdr jpuiRed I= Hlu&fHlu gk ,d nlj d leko;oh rFik
;g xX.k Deko;ork dgykrk gA

dkcu ijek.kvk dn Uk[kyk e fkiurk d dkj.k mRilu gb Beko;ork Uk[kyk Deko;ork dgykrt
gA

dicu Uk[kyk e ifrLFikih sk f@;kked Beg sk f}ck sk f=ck db fLFkfr e vrj d dkj.k mRilu
gb NBeko;ork fLFfr Deko;ork dgykrh gA

,Ydu e C-Co C-Hct ,dy ct gkr g] budk Lkexl; I=C H,  gkrk gA

,Ydu e C=C Ik;k tkrk g budk Ikekl; I=C H, 0A

,Ydkbu e C=C ik;k thkrk g budk Nkell; I= CH, ,0A

IkbDyk,Ydu e dkcu d 1jek.k oy; vkdkj e jgr g] budk Tkekl; 1= CH, gA

n 2n

unp fn, x, fooj.k gr Igh fodYi dk p;u dift,& [w] o0
iLFku Bekojork Btkrh; J.K] ,Ydu] Beko;ol] Uk[kyk Beko;of] Uk[kyut YPAUVZ
(i) bl gibMkdkcu e doy ,dy cé gkr gA

(i)  dkcu db rRok d ¥k icy cé cuku dh {kerk j[krk gA 1j fo™k% ckr ;g g fd og
wU; dicu ijek.kvk 1 tMdj yeh Uk[kyk cukrk gA

(iii) o v.k ftue 1jek.kvk dn I[;k Neku fdr Bjpuk B= fHlu gkA

(iv)  C;Vu rFik 2&effkyikiu fdl idkj d lefo;on gA

(v) og IjpuiRed leko;ork &k ,Ydhu vkj ,Ydkbu e BHo g 1j ,Ydu e ugiA
(viy bl J.d InL; Hkfrd x.lkekek e fu;fer vrj fnfkr gA

fiDr LFku dh ifr dift,&

(i) gDI&1&bu vkj gDl&2&bu leko;on gA

@)  C;Vu dk DoFkukd 1kiu | gA

iy  2&effkyikiu di tud Uk[kyk e dikcu ijek.kvk di B[k —ommmmmn gA
(v)  BkbDyk(;Vu e gkbMktu 1jek.kvk dn B[k gA

v) CH,CH,CH, Ithrh; J.hd InL; gA
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futufyf[kr d Bjpuk I= cukb,&

2&efFkyC; VU] 1ki&l&vikbu] 1V&2&bu

JYdu bthr; J.b d riu x.k fyf[k,A

LFku rAk Uk[kyk Beko;rk e mnkgj.k Rfgr vrj fyf[k,A

Irr Uk[kyk ,Yduk d DoFkukd wvkj mudh dkcu B[k e D;k Bcék g\ Be>kb,A

0 ,Ydu] ,Ydhu vkj ,Ydkbu ftue riu ;k de dikcu 1jek.k g Bjpuk Beko;rk ugh n’kr]
le>kb,A

C,H, v.kI=d fdru leto;oh cux\ mud I= cukb,A ildré& riu Reto;ol Itko gt



v/;k; &16
dk;yk 1Vkfy;e ,o0 1Vkjlk;u

(Coal, Petroleum and Petrochemicals)

fofklu dk;k dk dju d fy, ge Atk di vio";drk gkrh gA Atk ge fofkiu Bkrk 1 ikir
gkrh gA dkj [kuk dk pyku d fy, fo]r] okguk dk pyku d fy, béu iMrty] iVky ,0 Ih,uth db
vko®; drk gkrh gA ge Hktu cuku d fy, fofflu 1dkj d beku €1& ydMi] feéh dk ry] ,y-ilvt
dk; yk vkin dk mi;kx djr gA

vkiu dtid Bkpk g fd wif[kj ; béku fo"k'k =i 1 dk;yk iVky vkj Mity ge feyr dgk 1
g\ D;k bu bekuk dk fuek.k fdBh i ;kx"kkyk sk dkj[kku e gkrk g\ ; dl vkj dgk cur g\ ; beu
djkMk o'k rd iFof dh Brg d uip xgjkb e nc g, tho&trvk vkj oulifr;k d vo'kk dk - 1krj.k
g rFk ; thok'e béku idk;yk vkj 1Vify ;e dgykr gA

16-1 dk;yk vkj iVkfy;e db mRiflk {Origin of coal and petroleumt

yxtkx 36 1 28 djiM o' io dkckiuQjl dky e ouLifr;k liM&ikekks ,0
trvk d er “kjhj iFoh d Hirj nc x,A éhj&eky mu ij feéh dh 1jr terh xbA
Hk&xH e mPp rki ,0 nkc 1j viDIttu dh vuiflFfr e ; er “kjhj dk;y e cny
X,A gkykfd ;g Hh ekuk tkrk g fd ; eyrioulifr;k I gh cur gA bl er d i{k| [m]=t-2est
e rd ;g gfd dk;y dhijrke cMh I[;k e thok'e fey gA bue 1 dN thok'e]L_¥@FLZRA
iffr;k o ikék d uktd vxk dh Nki g ifp= Qekd&1%A

fp= Geld&l | di;y di ijr e ifrh db Nki
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, Ik ekuk thrk g fd iVkfy ;e di mRiflk Ben e jgu oky ok ilyodt I gb gA tc ; tho
er g, rc bud “kjhj len d in e tkdj te x, vk fQJ jr rkk feéh dh rgk Hjk <d x,A yk[k
o'k rd viDIhtu dh vuiliLFfr e mPp rki o nkc 1j er tho iVkfy;e rHk tkdfrd x1 e ifjofrr

gk X,A

16-2 dk;y d idkj ITypes of coal

vki IH0 u ydMh dk dk; yk rk n[kk gh gA ;g dky jx dk
Hxj inkFk g tk cgr gn de le; e curk gA ge ;gk 1 ftl
dk;y dh ckr dj jg g og dky jx dk ijr 1RFj d Beku dBij
gkrk gA
vki ;g thur g fd H&xH e nch ouLifr;k d fo%Vu
(decomposition) 1 dk;y dk fuek.k gvk gA ; foVr ouLifr;k
loiFke 10V e ifjofrr girh g rik yxkrkj mPp rki ,o0 nkc d
dkj.k @e"i fyXukoV] fcVieull o ,UFkkIkbV dk;y e cny thrh g
ifp= Dekd&2tA
di;y e e[;rt diclk ,0 mld ;kixd gkr g] dkcu dhb
ifr kr ek=k d viekj 1j dk;y dk futufyf[kr oxk e ckVk x;k g&
1 1hV& ;g ouLifr d dk;y e Zikrj.k di 1gyh voLFk
gA ble yxHx 25&35% dkcu gkrk gA bl dk
mi;kx viekdrj beku d -1 e fd;k thrk gA

— 1

— fyXulbv

——fcVfeul

— Rkl KbV

fp= QGekd&2 ' dk;y
d foffklu 1dkjk dh
ijr

2- fyXukbV& ;g dk;yK Hjk dk;yk d uke T Hh thuk thrk gA ble yxhkx 35&45% rd dicu
gkrk gA bldk mi;kx fo]r miiknu e fd;k €krk gA

3- fcvieul& ;g idfr e Icl viekd ek=k e ik;k thu okyk rFk Bokfekd mi;kx e vku okyk
dk; yk gA ble dkcu yxHx 45&85% rd gkrk gA bEdk mi;kx e[ ; rt rkih; vkj
IheV I;=k e] 11j dkj[kkuk e] vkVkekckby ,0 oL= m]kxk e fd;k €krk gA bl dk
mi;kx bLikr B;=ke dkd d -1 e Hh fd;k krk gA bl dk;y e 1YQj dh ek=k

Icl vitd kb thrh gA

4- UFkkBkbV& bl dBkj dk;yk Hb dgr g] ;9 ,d mRre J.k dk dk;yk gA ble dicu 85% |
vied gkrk gA vitkd dkcu ifrikr d dkj.k ;g viekd Te; rd tyrk g] bl
ekvk vkj Jk[k de mRilu gku d dkj.k bldk mi;kx %jy béku d zi e fd;k thrk

gA
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mi;Dr 1dkjk e geu n[k fd dk;y d foftklu = ik e dkcu dh 1fr°kr ek=k @e"k c<rh tkr
gAbll ,Mkyxrkgfd dk;y e fl1Q dkcu g] ijr , Bk ugh gA dk;y e dkcu d Dk gkoMktul]
viDIfrtu] ukbVikeu] BYQj] vknrk fueh vifn Hh ik, thkr gA

dk;y d bu idkjk dh Telu el=k dk tyku ij Avek dh ek=k WA%h; {lerit d vikj ij
0skikfjd mizkx dh nfV 1 budh xfMx dh thrh gA

16-3 dk;y d xM iGrades of coalt

di;y di A'el; {terk dk ekiu d fy, xM (G) dk mi;kx fd;k &krk gA bldk
vigk) Bdy dykjh eku iGross Calorific Value: gA bl dh bdkb fdyk dyijh ifr fdykxke ikcal/kgt gA

B4j.l Dexd&l & dk;y d xM

XM Idy dyijh elu XM Idy dyijh eku

(GCV) (kcal/kg) (GCV) (kcal/kg)
G-1 7000 1 Aij G-10 4301 1 4600 rd
G-2 6701 1 7000 rd G-11 4001 1 4300 rd
G-3 6401 1 6700 rd G-12 3701 1 4000 rd
G-4 6101 1 6400 rd G-13 3401 1 3700 rd
G-5 5801 1 6100 rd G-14 3101 1 3400 rd
G-6 5501 1 5800 rd G-15 2801 1 3100 rd
G-7 5201 1 5500 rd G-16 2501 1 2800 rd
G-8 4901 1 5200 rd G-17 2201 1 2500 rd
G-9 4601 1 4900 rd

di;y dk mizkx mbdh xiMx d vullkj fd;k thrk gA gekj NUEX< jkT; e Ha foftkiu xM
dk dk;yk 1kr gkrk gA vikb,] n[k ;g dgk&dgk feyrk gA

16-4 NUhIX< e dk;yk %Coal in Chhattisgarhh

dk; vk d HMkj.k ,0 mR[kuu e Hkjr e NUIx< dk ,d egroi.k LFku gA NUKEx< e dkjck]
Jox<] Ijxek rik difj;k e dk;y di tfexr ,o0 [kyh [knku gA dkjck fty e jtxkekj] cxnok]
1jkdNKj ,o0 ckdhekxjk di [knkuk e G-4 ,0 G-5xM dk dk; yk ikir gkrk gA bl d vytok xojk| fnidk
,0 dleM dh [inkuk T G-11 xM dk dk;yk ikir grk gA gekj NUaIx< jkT; e ,u-Viib I fukuy
Fiey 1koj dkikp“kui] Bf-, B-b-ch INUn I x< LWV by VIRV ckMi d rkih; B;=k e dk;y dk mi ;kx
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fd;k thrk gA bld vytkok ,Yiefu;e §;= ckydk bLikr I;= flkykb] rkih; ,o bLikr 1;= jk;x<
0 jk;ij d flyrjk e fLFr vkJkixd 1;=k e dk;y dk mi;kx gk jgk gA bl idkj foftkiu mi;kxk
d dkj.k bl dkyk ghjk Ho dgr gA
1"u
1 thok*e béu fdl dgr g\
2- dk;yk dl curk g\
3 fdl 1dkj d dk;y e 1YQj dh ek=k Bokfekd ikb thrh g\

Vi rd geu thok'e béu dk;y d ckj e thuk gA vib,] vc nllj egloi.k thok'e beu
1Vkfy ;e dk thuA

16-5 1Vkfy ;e !iPetroleum

1Vkfy ;e nk "lCnk 1Vk (petra) % péku o vify ;e (oleum) % ry 1 feydj cuk

o [ VR péku dk ryA 1Vify ;e dll cuk ;g ge thu pd gA 1Vify ;e ryh;] xgj
i |jx dk rfik fof'l'V xé okyk no gA ;g iFoh dh Irg d ubp cgr xgjkb e ik;k Erk

LR |OA

YOPT1X iVify ;e dk ,d fuf*pr jkik;fud I= ugh gkrk g D;kfd ;g db gkbMkdkcu

dk feJ.k gkrk gA bu gkbMkdkcu dk 1FDd]j.k Blekkj.k vkBou fofek Hjk ugh fd;k € Idrk vribld

fy, ge ,d fo'k'k fofék dk mi;kx djuk iMrk g] fEl 1HkEh vilou dgr gA

16-5-1 1Vkfy ;e dk iHkth vklou lFractional distillation of petroleum!

vkiu n[k gkxk fd tc ge cru e ikuh dk xe djr g rc ok'i curi gA ;fn bl cru dk <d
n rk <Ddu d vnj dh vkj tkut di AN cn fn[kkb nrt gA ;g 1f@;k vklou dgykrh gA vib,] ge
nk nok d fed.k d vklou dk Be>u dk 1;kI djr gA vilou dh 1fd;k e vxj nk nok d fed.k
dk xe fd;k &k, rk ; nkuk ok'i e ifjofrr gk tkr g vkj o't dk BMk dju 1j o 1ui no e cny tr
gA

RletU; rki 1) IHh no yxkrkj okf'ir gkr jgr g ijr tc blg xe djr g rk okt dh ek=k
c<ri tkrh gA o't dh ;g ek=k no d DoFukd d 0;RGekuikrh gkrt g vFkr f€1 no dk DoFukd
futu gkxk] mBdh ok't vitkd cuxh vkj mPp DoFkukd oky no dh ok'i de cuxiA bl ok'i dk BMk dju
1j futu DoFkukd oky no dh vitkd ek=k ikir gkrh g vkj mPp DoFkukd oky no dh deA bl ge nk
nok A vkj B d mnkgj.k Hjk Be> Idr g&

nnA $ ns Xeduij ok' BMk dju 1] no
{fuEu DoFtukdl? 4mPp DoFkukolt WA dh o' Tkl WA dh ek=k T:kn]
B dh okl de! B dh ek=k de
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-fn bu nkuk nok dk ijh rjg iFd djuk gk rk vilou di if@;k di clj&ckj nigjkuk giodka

ge thur g fd 1Vkfy;e db gioMkdkcu dk fed.k g] ftud DoFkukd e cgr de vrj gkrk
gA , 1 fed.k d %vdk dk Dkekj.k vkBou fofék d Hjk iFkd djuk dfBu gkrk g vri bld fy, fo'kk
midj.k dk 1;kx fd;k thrk g] fe1 ibktd Lrtk dgr gA bl idkj] nk ;k nk T vikd fed.k; nok
di ftud DoFukd d eg; cgr de vrj gkrk g] 1Fkd dju dh fofek 1Hkeh vklou dgykrh gA

1Vify ;e x1 10;Vu] tkiug
ILPG b/ku e] Vk;J m]kxt

i1Vky

lekVy] dkj e béku d i €]
"k'd ekykbh

u fTFkk

(170°C) Ljkk; fud ;kixd cuku eb

| fdjkflu
i jy béku €] €V ok; sku et
(250°C)

(65°C)

xI ry MIEYH
okgu] jyxiMh d btu e béku
(340°C) d ie,otujVje

xe dPpk ry Lugd ry vij eke
le"luk e Lugd ry] ekecUk]
olyhu] xhll ,0 trk ikfy "k el
béku ry
Itgktk ] Hfésk rik ck;yjk e
béu d -i el

(600°C) Vo k'

IVKj &, LQKYV cuku eh

(500°C)

fp= Dekd&3 b 1Vky;e dk iHken vilou

iVify ;e d ikt vklou d fy, BoiFke dPp ry dk tkéh e xe fd;k thrk g vkj ok'ik dk
ifiktd Lrtk d fupy Hkx e igpk;k thrk gA ok'ik dk ;g fed.k Lrtk e Aij dh vkj mBrk g vij
17%ur gkdj no zi e ulp dh vkj virk gA Lrik e vklou dh f@;k yxkrkj pyrh jgrh g] D;kid
xe ok't d dkj.k 1%fur no iut ok't e cny thrk gA bl 1dkj futu DoFkukd oky ;kixd LrH d
Aijh Hix e vklfor gk thr g vij blg vyx ,d= dj fy;k trk gA Lrtk e Aij 1 ubp @e’li fufu
DoFukd | mPp DoFkukd oky no iFd dj fy, tkr gA bl idkj vyx&vyx DoFkukd oky iHktE
Ifkd gk thr g ifp= Dekd 3tA
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geu n[k fd 1Vky;e d iHkeh vikllou I fofdlu rki 1j db egRoi.k inkFk dh ikflr gkrh g
blg 1VkjIk;u dgr g feudk mi;kx fofflu {k=k e fd;k tkrk gA viéfud Be; e db m]kx blgh
INkFK 1] Viekkfjr gA

i'u
- iHkth vilou fd1 dgr g\

2- iVify ;e dk ifkth villou Dk vio';d g\ itktd Lrtk e Aij di wvkj dku&lh x1 ikir
gkrh gA

3 1Vkfy ;e dk jklk;fud B= D;k ugh gkrk g\

16-6  1Vkjlk;u lPetrochemicalsh

1Vify ;e 1 mRilu jRk;u 1V Bk;u dgykr gA 1VkpIk;u d ikjftkd mi;kx dh dgkun cgr
oh jkpd gA cgr le; igy] [KMh {i=k e 1Vkfy;e ej&enj xM<k I Lori fudyrk jgrk FkA blle
mifLFkr inkFk ok'i"ky gkr FKA vri AN le; 1'pkr ble ,d fpifpik inkFk cp tkrk FKA bl dk
mi;kx ukok dk €yjkeh cuku e fd;k tkrk FkA yixk u bldk mi;kx edku cukr Be; bV] iRFj
tiMu d fy, Hh fd;kA yxtHkx 200 o'k igy 1Vkfy;e I feéh dk ry ifdjkilut iFkd fd;k x;K rc
I bldk mi;kx beku rFk 1dk’k d fy, cgrk;r e gu yxKA

miuhloh “kricnh d ee; 1Vkfy;e I 1kr tyh dk 1;kx etnjk Hjk €[ek vij €yu d mipkj
gr fd;k trk FkA bid vigky 1 gb Bkn; 1lieu Dlefx;k e 1Vky;e tyh d mijkx dh “kvir
gbA 1Vkj lk;u dk mi;kx viektd] J°k tikfy,LV]] ukbyku] ,f@fyd viind ikfyFau vij vU; eluo
fufer IykfLvd vifn d vk]kixd fuek.k e fd;k €krk gA

vkt fofflu {k=k e IykLvd mRiknk u @kfrdkjh ifjoru yk fnsk gA bl m]kx dk n"k dh
VFK; oLFk e egroi .k ;kxnku gA fofflu {k=k e b 1 cuh oLrvk dk 0;kid mi;kx gku d dkj.k bldh
egUik c<rh tk jgh gA

16-7 IykiLvd dk 1ut p@.k ‘Recycling of plastich

IykiLvVd dh oLr, mi;kx dju d i"pkr békj&mekj Qd nh thrh g fdr ; feéh e viZiVr ugh
gk akrh gA fE0d dkj.k budk u"Vv djuk vFkok blg Tut mi;kx e yku yk;d cukuk vko®;d gk tkrk
gA vui ;i IykLVd di oLirvk dk mi;kxh mRiknk e cnyu dh 1@ ;k dk IykLvd dk iui pd.k dgr gA

fu 1988 e IykLVd m]kx BLFk d }k fofdlu IykLVd mRiknk dk 1gpku diM fn, x,A

IykiLvd dk 1ui p@.k dju 1 1gy IykfLvd mRiknk dk mud igpku diM d vullkj vyx&vyx fd;k
thrk gA bu igpku diMk dk Bkr Tegk e ckVk x;k gA

igpku diM e B[k dk riu rijk d irdd d eé; j[ik thrk g ibkj.kh Dekd&2iA Teku diM
oky IyfLvd dk 1ui p@.k ,d B fd;k tkrk gA
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1. Deld&2 | IyiLvd igpiu diM L0 mizkx

Igpku
dkM
oLrvk tkuh ckry]| tkuh dk | ihonlh ? ? ? ?
d uke iry 1; | ilbi] 1kbi]
ckry] cPpkd | €l gr
te dk flkyku] | ciry
T tl gr
ckry|
KT Ak
dhe gr
ckry

@ kdyki&l
o viu vkI&ikl kb thu okyh IykLvd dh oLrvk d igpku diM dk ukv dift,A
o iR;d diM dh dku&dku I oLr, feyl] mlg oxidr dhift,A

. D;k vkidk IH¢ Bkr diM dh oLr, feym\ viu Bk Fhjk ukv dh xb oLirvk d dkM dk Ha n[k
rik dfik e ppk djA

o pkj 1 Bkr diM okyh dku&dku Bh IykfLvd dh oLr, feyh mig k.l Gekd&2 dk dkih e
cukdj Hdj,A

. IyiiLvd d 1ut p@.k 1j fofilu el/;ek I thudkjh ,d= dj dfik e bl 1j ppk djA

16-8 b&u dk ngu %Combustion of fuelsh

ge thur g fd fdlh oLr d tyu d fy, viDlitu dh vko';drk gkri gA viDlitu dh
mifLAfr e oLr dk tyuk ngu dgykrk gA ngu di if@;k e A'ek fudyrt g] vri ;g ,d A'ekit
Vitkid ;k gA

di;y d ngu di if@;k e e[;ri dicu MoVIDLKOM rFkk A'ek mRilu gkrh gA

C+0, — CO, + A%
;in dk;y dk ngu viDIttu dh vif'kd ek=k e gkrk g rk dkcu ekukviD IkbM 1K gkri gA
C+% 0, cot + Al
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dk;y d ngu d i"pkr cp vo'k'k dk jk[k dgr gA bl 1dkj geu n[k fd béu d ngu 1
dkcu MkoviDRkoM] dkcu ekukviDBkoM vkj jk[k curt g ftudh viekd ek=k 1;koj.k dk Infkr
djrh gA

16-9 thok"e beku d c<r mi;kx dk 1;koj.k 1j iHko

thok*e béku dkcfud inkFkk dk - ikrj.k gA c<r vk]kxndj.k d dkj.k thok*e béku dk mi;kx

yxkrkj c<rk &k jgk gA ;fn blh rjg ge thok*e béku dk mi;kx djr jg rk i;koj.k ij bhdk

n"ifko TMxKA

o béku dk tyku 1 €k dkcu MkbviDLkbM mRilu gkrh g mBdk AN Hkx rk gj IM&ikekk Fjk
1dik 1'y'k.k e miskx dj fy;k thrk g 1jr T;knkrj Hkx 1kek%j 1Hko (greenhouse effect)
mRilu djrk gA bId dkj.k 1Foh dk rkieku c< jok gA

o béku d ngu 1 mRilu dkclk ekukviD koM ,d fo'kyh x 1 g &k jDr e ik, thu oky ghekXyikfcu
e] viDItu dh vi{kk riork T %yrh gA ;fn dkcu ekukviDlkbM dh ek=k jDr e vitkd gk
tk, rkeR; rd gk Idrh gA

o rkih; 1;=ke dk;y d ngu I mRilu gku okyh jk[k vkl&ikl d {k=k e mMrt g] mI mMu
JK[K (fly ash) dgr gA ;9 QQMk dk 1dfer djd fhfydifl 1 chekjh mRilu djrn g fel |
QQMk dk {kfr 1gprh gA

o béku e 1k, thu oky ukbVktu rFk 1YQJ ngu d 1*pkr mud viDIkbM e cny thr g ftud
o' d ty e %yu d dkj.k vEy o' gkr gA

16-10 thok*e beku dk Bj{k.k “Conservation of fossil fuels!

thok*e biu Atk dk , 1k Tkr g fEN cuu e djiMk 0% yxr gA nljh vkj bld Kkr Hivkj

f1Q dN Bk o'k vk pyu oky gA ge bld n#i ;kx dk jkdu dk 15kl djuk pkfg,A gekj Hjkbld

Irfyr mi;kx dju 1j gh ;g Hkoh ih<h d fy, miyC/k gk BdxKA

o thok*e békuk d n#i;kx dk Jkdu d mik;k dh thkudkjh Benk; dk nuh pkfg,A

o dk; yk [kuu gr u, oKkfud rjndk dk mi;kx djuk pkfg, fEl N dk;y db Di.k ek=k ikir
gk Id rFk vuko®;d gifu u grA

o okguk e BihtMr 1k—frd x1 (CNG) d mi ;kx dk ikFkfedrk nuh pkfg, D;kfd ble ukbVktu
o 1YQj ugh ik;k €kriA

o IykLvd dk mi;kx Hifer giuk pkfg,A

o okguk d Hjk 1Vkfy ;e mRiknk di [kir dk de dju d fy, okguk d lefpr j[k&j[ko 1j
thj nuk pkfg,A tkjr e 1Vkty ;e Bj{k.k vulédku Bfefr iPCRA: yikxk dk Bykg nri g fd
xiMh pykr Te; fdl i1dkj 1Vky@mnty cpk,A mudh Tykg g&
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o tok rd IHo g xkMh eé;e vk ,d leku xfr 1 pykb,A
* rickr flXuy 1j vFok tgk vkidk irt{lk djunh gk xiMh dk btu cn dj nift,A
o \k; jk dk nkc Bgh jf[k, vkj xiMh dk fu;fer jk&j[ko Rfuf*pr dift,A
1"u
1 IykLvVd dk 1ut pd.k fdl dgr g\
2 ngu fdl dgr g\ le>lb,A

e[; "n (Keywords)

thok'e beku ifossil fuelq dk;yk icoaly 1VKy ;e Ypetroleumy] THkEN vklou ‘fractional distillationt]
1ut p@.k irecyclingq ngu ‘combustiony] Bj{k.k iconservationt] lyod (plankton), mMu jk[k (fly
ash), VEy 0'lk (acid rain)

geu In[k

J mPp rki ,o0 nkc 1j viDIhtu dh vuifLFifr e tho&trvk vkj oulifr;k d vo'kik d = ikrj.k
I thok'e béu cur gA dk;yk ,o0 iVify;e thoke beu gA

o ouLifr;k ,o trvk d er “khj 1 dk;yk rfk Tenh thok ilyodh d er “kjhj 1 1Vkfy ;e dh
mRiflk gb gA

o dk; yk fuek.k e BoiFke iV ikir gkrk g] Icl mlke dk;yk ,UFKkBKoV gkrk gA

o 0;kolk;d miskx dh nf'V I dk;y d xM mudh Aveh; {ierk d vigkj ij fn, thr gA

° 1IVify ;e dk ,d fuf*pr jklk;fud B= ugh gkrk D;kfd ;g db gkbMkdkcu dk feJ.k gkrk gA

0 iHkeh villou , I nok d fed.k d 1FDd]j.k d fy, fd;k tkrk g ftud DoFkukd e cgr de
vrj gerk gA

J iktd Lrik e Bcl Aij dh vij iVify;e xI rRk Icl uip xi<k vo'kk ikir gkrk gA

J nfud thou e mi;kxh foftklu IykfLvd mRikn 1Vkjlk;u dh gh nu gA

0 vul ;xh IykfLVd mRiknk dk mi;kxh mRiknk e cnyu di if@;k dk IykiLvVd dk 1ui p@.k dgr gA
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VvH:kl

SR L 1 fodYi plu

(i) dk;y dk fuek.k futufyffkr d vo'kk T gkrk g&

VOYESK  |ivH ouLifr:k ich trvk
il ouLifr ,0 €rvk nkuk ink bue 1 dkb ugh
(i)  thok"e bé&u cuu d fy, vio";d fLFfr;k g&
vk mPp rki ich mPp nkc
iy viDIhtu dh vulfLFkfr n% mi;Dr NHn
@iy  fdl 1dkj d dk;y e dkcu dh ek=k Bokftkd gkrh g&
v v ich fyXukbV
il fcvieul int, URkBkbV
@v) anon-Ih- B fufer oLrvk dk 1gpku diM D;k g&
ivh 1 ich 2
W 3 ink 4
2- fjDr LFku dh ifr dift,&
(i) di;yk ,0 1VKy ;@ e beku gA
(i)  dk;y dfuek.k e ToiFke —rormorerree 1dkj dk rFik vr e e - 1dkj dk dk; yk
curk gA
i)  dicu dh Icl de ek=k -mmrmrmrrrmeron 1dkj d dk;y e ikb &rh gA
(v) ke vilou rc fd;k thrk g €c nok d -~ e vrj cgr de gkrk gA
v)  1Vkfy;e nk "Knk Vikj I feydj cuk gA
3 thok*e béku fdl 1dkj cur g\ le>kb,A
4- dk;y d foftku adkjk dk foLrkjiod fyf[k,A
5 thok*e beku d vitgkd mi;kx I i;koj.k 1j iMu oky iHkok dk crib,A
6- thok*e béku dk Bj{k.k vio®;d g] le>kb,A
7- 1Vify ;e d iHkeh villou I iklr mRikn dku&dku T g\ bud D;k mi;kx gA



Ve k; &17
tk—rokl ¢ 1kdfrd wviokl

(Habitat) VRBASE

17-1 ikdrokl 1 vfikik; (Meaning of habitat)

gekj JkT; e txnyij d ikl dixj unh d rV 1j dVellj xQk gA bl xQk dh Nr o nhokjk
I puk;Dr ikuh Vidrk g f€1l Nr 1 yvdrh vkj teu I mijrh “kd €1h fo’kky vkj Inj Bjpuk,
curf g Ifp=&LHA

dVelj xQk vkl &ikl dh teu I yxHx 35 eV uhp o ,d fdykeivj 1
vigd ych gA bl xQk e bruk véjk g fd ;fn gkFk e 1dMh Vkp dk cn dj n rk
,d dne Hh vix pyuk ef’dy gk tkrk gA xQk e v,DItu dh ek=k ckgj dh ryuk
e de gA bu ifjfLRdfr;k d clotn ;gk db idkj d tho ik, tkr gA mnikgj.k d
fy, pexinM] diM&edkM] feyhiiMB] cDVifj ;k vkfnA

fp= Qekd&l 1 dvelj xQk dn *kd thh jpuk,&Nr 1 yvdr LVyDVKbV ,0 tehu 1
mikjr LVyDekbV
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dVelj xQk dk rkieku BkyHj 25°C 1 32°C d chp jgrk gA ;gk d ikuh dk rkieku yxHx
22°C 1 30°c d cip jgrk gA bhdk vFk ;g g fd xQk o vnj d ikuh d rkieku e vigkd vrj ugh
gkrkA cjlkr d ekle e ;gk ¢k;h ck< vk thrh gA

xQk e eNyh dh ,d , I &fr g €k yxtkx véh gA bldh vk[k cgr gh Nkvh gA bl dh yckb
2 1 4 lel gA LFikuh; ykx bl "dkuh eNji* dgr gA bl eNyh dh vU; fdLe igMh ufn;k e kb
thrh gA dVelj xQk e bldh ,d [kI fdLe feyrh gA ;g ;gk dh xQkvk e 1k, thu oky I{e tyi;
1elk] trvk €1 divi] X% vifn dk [kt gA ; er tr vkj ikék dk Ho [kt gA vt ;g Ldotj ;k
viektd dh Hfedk Hh fulkrh gA ; eNfy;k vDlj feéh d uhp viuk Be; ferkri g o 1kuh e kI
yri g yfdu le;&le; 1j ikuh dh Irg 1j vidj eg e gok Hjrh gA ; viuk Bi.k thoudky blf
XQk e ferkrh gA ;g ctuu djrh g vkj ;oh ej thrh gA bl idkj ge dg Idr g fd dVellj xQk
dk ikut bu eNfy;k dh vkcknh dk gk—rokl gA

fp= Qekd&2 % dkuh eNjh

o ;gk dvelj dh xQkvk dh fdu fo'Kkrkvk dh ckr dh xb g\
0 ;in ck< d BFk ; dkuh eNfy sk xQk I ckgj pyh &, rk dl tifor jgrh gkxi\
o ; eNfy;k vi; eNfy;k I dl fiklu g\

dVelj xQk e tfod dkjd dkuh eNjh vkj vi; tho gA ogk dk rkieku] pu;Dr nhokj] Tkuh
vkj 1di’k viin vtfod dkjd gA vri fd Ih i 15koj.k e jgu kG Bjf{kr LRku] rkieku] tkuh o gok
bR;kfn ogk d vtfod dkjd gkr g rFk ogk 1j Hiktu dh miyGkrk o fofflu 1€k ;k dh mifLFfr viin
tfod dkjd gkr gA

fdlh Hh 1kdrokl d vtfod o tfod dkjd ogk d thok dk foftklu rjhdk I 1Hkfor djr gA

17-2 ck—rokl ,0 1;koj.k d %vdk d eé; vrlceé (The interrelationship
between natural components in a habitat)

vib,] ge viu ¢k—rokl vij 1;koj.k d 1tho&futho AVdk d eg; vrlcek
dk tuA

- o "
YRE281
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f@;kdyki&l

vki Icg bk dj mBu d ckn I jkr e Tku rd viuh fnup;k dk dN le; rd lkp vij ,d
fnu e vkid Hjk mi;kx e ykb xb vko’;d oLrvk di Eph cuk,A Iph e vkid Ikl yu d fy,
vko”;d gok] mi;kx e yk;k x;k VR K] ikul] nék ;k pk; tk vki ihr g vifn THO phtk dk “kfey
djA

vc bl Iph dholLrvk d Tkeu mudh ikfir d Bkr fy[kA €0 & vkid diM ;fin Ir 1 cu
g rk Ir dikl d wkek T ckir gkrk g vkj vkidh pliy ;fn IyiiLlvd 1 cuh g rk IykLVd iVify ;e
InkFk 1 ckir gkrk gA

1j.h Dekd&l

@-1- oLr fdll cuh g ckflr dk Bkr
1 defit Ir dikl dk kel
2 pliy lykLvd 1Vify ;e InkFk

mi;Dr Lj.k ,d fnu dh fnup;k d viékj 1j cukb xb gA ;fn ge bl ,d Hlrkg] ,d elg]
,d o' vFok viu 1j thoudky d fy, cukr g rk vi; Itho vkj futho AvVdk 1j gekjh virfulr
Li'V -1 1 fin[lkb nxnA

o gekj fy, vfuok; vtfod %vd diu&diu I g\
o , 1 tfod %Avd diu&dku I g ftud fcuk gekjk thou vIHo g\

ve vkidk ;g vglkl gvk gixk fd ge db thok I Bcék j[kr g] AN cgr t:ji| dN de
egroi kA , 1 gh IHh dk thou foftkiu thok 1j fulkj gA vFkr BHG thok d eé; vricék gA pkg og
Vi gk sk xyke] *kj gk sk QQnA ¢R;d tho fd It u fd I Benk; dk fgLlk g o vU; Itho o futho
%vdk 1 €Mk gA

17-2-1 tfod %Vvdk e vrlcé (Interrelationship of living components)

vkiu n[k g fd thok d chp d vricek db dkj.kk 1 cur g] €l ituu] Hktu o 1j{kA thok
d cip vricy dk ,d e[k dkj.k Hiktu o mI 1 feyu okyh Atk gA vib,] bl ,d mnkgj.k I le>r
9&
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ou Hlk NUIx< d %01 d xhy enkuk] nyny wkj ufn;k d ikl %u txyk e feyrk gA ;g
W vij U5 ik [Krk gA ok ou KBk wkj 20 d cip ,d Bcék g tk Atk d cglo d - e gA
W adkk 1y'%k dh 1@k ik viu fy, Hktu cukrt gA bl Hktu 1 b1 Atk feyrh gA ou Hlk
Atk d fy, %I [Wrk gA ;gk Atk dk cgio %0 1 ou HEk di rjQ ok jok gA ou I dk vxj “kj
[krk g rk ;g vricé bl 1dkj in[kk Idr g&

Wl ou Kk 'k
fp= Geld&3 | [k] Uk[ky

Atk d bl cglo di Uk[kyk dk [k] Uk[kyk dgr gA fdr ge bl ckr ij Hh &;ku nuk gkxk
fd ou H Ik doy %N gh ugh [Krk AN nlj ikekk ok Ho [k gA I off nlj vij €r Ho %01 [kr
g vkl kg nlj €rvk diHh [krk gA bl ¢cdkj cuh gb BHG [k] Uk[kykvk dk ;fn ge €M n rk [K]
thy cu Tk, XA

J ou HBK 0] “kj vk vU; IM 1kl o trvk dk ydj [k] tky cuk,A
. mi;0r [k] tky e ou tklk ylr gk &, rk [ik] tky 1j D;k iHko TMxK\
. vki viu I tMh nk [iK] Uk[kyk, cuk,A bu nkuk e vkill e vrlcek Hh crk,A

1kk.k Lrj (Trophic level)

fp= @ekd&3 e ni xb [k] Uk[kyke dN , I tho g &k idk’k 1*y'%.k di f@;k 1 viuk Hktu

cukr gA blg mRiknd dgr gA dN tho , I Hh g t viu Hktu d fy, ikl ;k vi; thok i futkj
djr g] blg mitOrk dgr gA €tk fd bl [k] Uk[kyk e ou HBk vkj "kjA ;ok ou Hlk ikFkfed
mitkkOrk g vij "kj f}ri;d mitkOrkA bl Uk[kyk e wkj Hh mitkDrk gk Idr gA vr e [k] Uk[kyk
e , 1 tho €tMr g tk thok Fjk *kjhj 1 ckgj fudky x, vif'k'V inkrkk vkj thok d eju d ckn mlg
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Ijy iniFfk e riM nr gA ; tho viAvd dgykr gA vidvu di fd;k e cu By inF fQj I 1;koj.k

ok fgL 0k cu thr gA bl [i] Uk[kyk ok ge fuku ickj 1 fy[k 1dr g&

i | >  ouklk - T - viivd
ImRiknd® lkFkfed it}r;d
MIHKD Ik M KD ks

[K] Uk[yk db iR;d dvh ,d ik Lrj dgykrh gA
o  dVelj xQk di [ik] Uk[kyk cuk,A

D;k vki thur g\

INkFk gkr gA

er tho&tr — dkuh eNji = pexinM

dvelj xQk e ck< d nkjku gh I{e ikek] B{e €r o vU; ikkd inkFk xQk e 10’k dj 1kr
gA , I fLFkfr e doy dN gn le; d fy, dkut eNjh dk ; 1K%d InkFk Bktu d -1 e 1kIr
gkr g vU;Fik dkuh eNjh xQk e mifLFkr er tr vkj kel dk gh [krh gA vri ;gk 1kb thu
okyh [W] Uk[kyk vieked [K] Uk[kyk gkrh g] ftle iFke ikkd Lrj ij mRiknd u gkdj er

17-2-2 tfod&vtfod %Vvdk e wvrlce (Interrelationship between biotic and

abiotic components)

[K] ULyt ok n[idj , 1k yxri g fd At o ikkd inifk ,d drij e cgr gA yidu , Ik

ugh gA budk cgio p@ e gkrk gA bl ,d mnkgj.k 1 Be>r g&

fp= Qeld&4 ikid po
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bl p@ e %] xk;] eu";] I{etho vifn tfod AVdk d mnkgj.k gA BkFk gh B dk idi’k]
beku] feél] fokVr inkfk vifn vtfod %Vdk d mnigj.k gA p@ e rj di fn’ik Atk d cgro d
HF& D ,d Avd dk nlj Avd T vrilce Hh n’lrh gA

17-3 ck—rokl e fofogkrk (Diversity in habitat)

vc rd geu dkuh eNjh d ck—rokl d ckj e ppk di gA vib,] vU; thok d cl—rokll d cij
e ppk djr gA

@ kdyki &2

viiu viu vkb&ikl fdih , 1 IM dk n[ik gixk € ml {= e Bkeld; i B ik, thr gA
tl& rn] egvi] vie| tkeu] ccy] ute] v’ikd viinA , I fdlh ,d iM dk p;u dj vk mld ckj e
futu fyf[kr tudkjh ,d= dj&

o bl ¢tifr d 1Mk dk vkiu dgk&dgk n[k g\
itxy e@enku e@igiM 1j@unt d fdukj@ikun I nj@wvU; dgft

o tgk ; IMmxr g vkj cM gkr g] ml LRku dh fo®kkrk, fy [k €0 ogk d Rkell; rkieku] tkuf]
feéh viin d ckj e A

. bl M dh vko;drk, Ha fy [k €1 1jkx.k dl girk g] Qy dku [krk g vkj cit dl Qyr
g VkfnA

o D;k ve vki bl IM d c¢k—rokl dk Li'V dj ik,x\
o vki bl M dk fp= cuk,A

o gekj vkl&ikl , 1 dku&dku I tho g ftlg ge nlj thok di ryuk e vitkd I ;k e n[kr
o\ , 1 dN ik vij trvk d mnkgj.k fy [kA

D;k vki thur g\

gekjh vkrk e db I{ettho jgr g ftud dkj.k ge Hktu ipku e enn feyrh gA bue I dN
tho , 1 g ftudk ikdrokl gekjh vkr gA ;fn blg ;ok I gVk fn;k &, rk ; thfor ugh jgr
0 gekj LokLF; 1j Ho bAdk foijhr iHko gkrk gA
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17-4 thoudky vkj fofllu ck—rokl (Changing habitat in a life span)

vc ,d , 1 tho d ckj e ppk djr g tk viu thoudky dk vyx&vyx le; foftklu LFkuk
1j ferkrk gA

ckawt Md ,d i{h gA bl 1 [lc] pdok&pdoh vkin ukek I H thuk thrk gA ;g cUk[k Hijr
e gh ugh vYhdK ;jki wvkj ,fk;k d db n’l e ikb thrh gA Hkjr e xeh d yxikx 485 egiuk e ;
yik[{ f1fDde] v#.kpy in’l] fgeky; dh Apkb;k e fn[kb iMrh gA ; bud ituu LFku Hh gA
Ifn;k d fnuk e ; gekj n’k d nffk.k dh rjQ [io iMrt gA blh Be; ; NUEX< e Hh fn[kb
IMrh gA 1jr ; gk 1tuu ugh djri gA Ifn;k e ck&uh Md f1Q gekj n’k d vU; LFkuk T gh ugh
cfyd mikj io d wU; n’lc I Hi virh gA tc fd It tho d thoudky e ikdrokl cnyrk g rk ,d
tkdrokl 1 nllj ikdrokl e thuk 1okl dgykrk gA bl 1fd;k e €ho AN le; ckn 1ui viu LR;h
tkdrokl e ykvV tkrk gA

fp= Qekd&5 4 ckaun mMd

len rV 1 5000 etVj rd di Apkb;k ij %1 d fo’ky enku] eiB o [Kj ikuh d riyic]
nyny Vkj ufn;k d rV ck&uh Md d ¢tuu LRy gA ¢ctuu d nkjku iK%k dh €2 jr vied gkt
gl VM nu d fy, Bjf{kr txgk dh €£zjr iMri g vij ;g Bc blg fgeky; d bykdk e fey tkrk gA
;oh d %] vukt] vi; o] >hxk e<d] diM vifn budk Hktu gA

bu LFkuk 1j Inh d vkr&vikr tc [k] dk ;g Bkr de gk thrk g rc ; [Ku dh ryk’k e
;ok di vi{lk de BM LFkuk dh vij fudy iMrh gA o;Ld cUk[i d BWFk Brku cUk[k Ha gkr gA ;
clk[k bu de BM LFkuk ij ufn;k >hy&rkykek] nyny] [k ckék viin d rV ij in[kb nrh gA lea
drvV 1 ; njjgrhgA
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o ckaun Md dk ck—rokll D;k g\
. D;k ckauh Md dk oklh tho eku Idr g\ D;K\

17-5 ck—rokl d c¢fr vudyu (Adaptation to a habitat)

tho viu ck—rokl d c¢fr dl vudfyr gkr g\

tc ge fd I tho dk fd I ¢k—rokl e thou;kiu vkj ¢tuu djr n[kr g
: rc ikr g fd ml tho dh fo*kkrk, mI ck—rokl e jgu d fy, vudy gA vudyu
Ha5aFs | dh ¢f@;k d db mnigj.k gA

Hfexr xQkvk d tkut e jgu okyh eNfy;k ck;t velh gkrh gA €1 dkuh eNjiA bl 1dkj db
,d vij eNyh "eDIhdu VWk* ij fd, x, “kek I mId vkokl Bcék foftklu rF;k dk irk pyrk gA
bue I ,d rF; ;9 g fd ikuh d [Kjiu e vrj dk 1Hko eNfy;k dh vk[k d vidkj 1j IMrk gA
bl “lek dk fooj.k 1fjf*k'V e fnsk x;k gA

fp= Bekd&6 & eDIhdu VIVk eNyh

bl vé;k; e geu n[k fd IHh thok dh vkcknh dk ,d ikdrokl gkrk g gk mudh eyhr
viko” ;drkvk dh 1fr gkrh gA ,d ikdrokl e IHh €ho viu 1;koj.k d vU; thok o futho AVdk 1j
fulkj gkr gA geu ;g Ho n[k g fd 1;koj.k e ifjoruk d gku 1 €hok dh thou “kyh e Hb 1fjoru
ok Idr gA orelu e ge viu i;koj.k e cgr rtn 1 vij vigd ifjoru yk jg g tk u doy ge
oju nlj thok dk Hh chkfor djr gA dN 1fjoru cMh Rel;kvk dk dkj.k cu jg gA
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e[; ‘Kn (Key words)

cl—rokll (habitat)] cokl (migration)] tfod AVd (biotic component)] vitfod 4Vd (abiotic component)]
vr bk (inter relationship)] [] Uk[kyk (food chain)] [i] tky (food web)] ik%.k Lrj (trophic level)]
mRiknd (producer)] mitDrk (consumer)] ViZAVd (decomposer)] viektd (scavenger)

o R

geu Bh[k

o fdlh o tho dh ce[k vko’;drk, gkri g & Hktu] 1j{k ,0 ¢ctuuA

o fdlh tho dk ikdrokl og LFku g tgk mid thoudky dh IHa e[k vko’;drk, ijh gkrt
gA

o db ,1 tho g tk viuk thou vyx&vyx txgk 1j fcrir g& bud ck—rokl e fofogk
1;k0j.k "Kfey gkr gA

o dN tho cokllh gkr g& Iky d dN egiu ,d txg vkj Vi; egu vyx txg fcrkr gA

o tc dib tho fdIh ¢k—rokl d fy, vudfyr gk tkrk g rc og ml ci—rokl e 1Qyrkiod
thrk vk ¢tuu djrk gA

J fdIh tho vkj mid [&] dk vricék Atk d cgio dk n’krk gA bl [K] Uk[kyk dgr gA
[k] Uk[kyk e mek dk ie[k L=kr 1; gA

o [kl Uk[kyk e mRiknd] mikk&k vij vidvd gir g ftlg ikk.k Lrj dgr gA
o cR;d tho dk viu ck—rokl d vtfod %vdk I Hh vricek grk gA

I
vH K Lo
¥

1 IghfodYi pué [ e =K

@) dVelj xQk e pexinM] diM&ediM] %] txtkb] er tho&tUr vkj dkuh eNjh 1k,
tr gA bl thudkjh d vikj ij ,d Bgh [k] Uk[kyk gixbé
v pexinM—>fxtkb—>dkuh eNjhA
ich er tho&tlr—>dkuh eNjh—pexinMA
it pexinM—er tho&tlr—>dkuh eNjiA
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it diM&edkM—>pexkinM—>%%A
@)  coklh tho &
ivithoudky ,d gh txg e fcrkr gA
ich gj Bky ub txg 1j jgr gA
ilifusfer i 1 Iky d dN egiu ,d txg vij vi; eghu vyx txg fcrkr gA
ink viu thoudky e ,d ckj viuk tkdrokl cnyr g ,o tub LRk;h ikdrokll i1 ugh

ykvVr gA
(iii)  cFke 1%k Lry ij ge 1k;t fdlg ikr g\
v mRikndk dkA ich 1kFfed miHk&kvk diA
e vikvdk diA ink }rh;d mitk&kvk diA

2 viun iln d fdlIh tho d c¢k—rokl d tfod vkj vtfod AVdk dk mnkgj.k Bfgr Be>k,A
3 D;k gkxk ;fnovki fdIh , 01 VKki 1 1gp &k, tok vkid virfja vU; dib o Itho %Avd u
g\ ,d y[kfy[kA

;fneu’;k dk pkn 1j clu d fy, Hkek &, rk FkFk e vk D;k&D;k Hetuk gkxk\ Bph cuk, A

,d K] Uk[kyk cut, felle jIN Hhys “idey gid feEl [k] Uik e vkiu jiN Syt d
ey fd:k g b1 vU; [K] Uk[kykvk d i tMdj [] thy cuk,A

iK'V
mUkj vefjdk d dN "Kekdrivk u e lu VVk uked xQk e jgu okyh eNfy;k ij "kék fd;k
gA XQk e eNfy;k dll 1gph gkx A bld fy, “kekdrkvk u ;g 1fjdYiuk cukb fd tc xQk d ikl

cgu okyh ufn;k e vkb ck< d ikuh u xQk e 10’k fd;k gkxk rtki bu eNfy ;k d 1ot Hit xQk d 1kuh
e vk x, gixA bl 1dkj mudk u; okrkoj.k dk Bkeuk djuk TMk gkxkA

A

"Hekdrkvk u Icl igy xQk o ckgj d tkuh d rkieku] ih-,p- 0 Afyr viDIhtu viin e ik,
thu oky vrjk dkirk dju dk i;kl fd ;KA bugku ik;k fd Bcl cMk vrj ikuh d [ljiu dk FKA chgj
d ikuh di ryuk e xQk d ikuh dk [Kjkiu dkQh de FHA bId viekj i ¢;lxlkyk e bu oKkfudk
u XQk e 1k, thu oky ikuh ,0 okrkoj.k €U ifjfLRkr;k dk fuek.k fd;kA blle ng eny kd
H.kk ok TkykA bl u, okrkoj.k e Tyh eNfy;k dh k[l d vkdkj e dkQnh fofogkrk fnk;h nA dN
eNfy ;k dh vk[k cgr gh cMi Fih vkj dN dh cgr gh NkVRA tc NkVh vk okyh eNfy ;k dk vyx
I ctuu djk;k x;k rk migku n[k fd ; Nkvh wk[k okyk y{k.k mudh Brku e Hh FA , Bk ugh Fik
fd eNfy;k dh vk[k d vidkj e igy dkb fofogkrk ugh joh gkxtA yfdu ,dne vyx o u, okrkj.k
e viu d dkj.k fofoskrk dkQh vikd fn[ku yxmA



ve;k; &18
dpjk vk midk icéu

(Waste and its Management) WANZSD | s

18-1 dpj I vfikik; (Notion of waste)

fnu Hj e ge ftru Hh dke djr g] yxtx mu IHo 1 fdlh u fd B 1dkj
dk dpjk mRilu gkrk gA ;g dpjk D;k&D;k gk Bdrk g\ utp ,d Bkj.k nh xb gA
00 g Bkj.K viuh dkih e cuk, o Bph dk vix c<k,A

1j.k Derde&l

2-1- % 1 fudyk dpjk
1- IfE;k rFk Qyk d fNyd
2- lykfLvd
3
4.
5

viuh Iph dké;ku B n[kA

o ble I mu phck dk NKV feudk vki nkckjk mi ;kx
dj Idr gA

e D:k Vi HA dN pit , T cph g feudk miskx
fd 1t vij d Wk foftilu ok:k e fdl sk & Idrk g\
budk Hi NV, A

vkiu n[k fd &k pht gekj fy, vui;kxh g] bue
I dN pit fdlh vij d fy, mi;kxh gk 1drh gA €1&
ijku lekpkj&i= tk gekj fy, dpjk g] fdr ;g dixt
fey d fy, ,d dpph Tkexi gA ol g IykLvd dk VWk&QVk Bkeku o xUk gekj fy, dpjk g ijr
dcivh d fy, vk; dk Tkr gA vrri dpj dk Bekk Bcék oLr d mi;kxh sk vui;kxh giu B €Mk ghrk gA

fp= Geld&l dpj d <j 1 Nvui
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182 fdruk dpjiedlk dpijk

fnu Hj e ge dpj dn fdruh ek=k fudkyr gA vib,] bldk Trk yxk,A
f@;kdyki&l

,d ee;e vidkj dh ckyvh yA ble ,d fnu d fy, viu %j 1 fudyu oky dpj dk bdék
djA ;g ek=k vkid ifjokj Hjk ,d fnu e fudky x, dpj dh ek=k gkxiA b1 1dkj vki viu vklikl
e Jgu oky yikxk rfk dkykun@’kgj@xko e jgu oky yikxk d Hjk fudky thu oky dpj dh yxHx
ek=k dk vuetu yxk Idr gA

e  liip, fd vxj brut dpjk jrt fudyd;j ,d txg bdék gk rk Dsk gixi\
e  DbIN dku&diu It TeL;k, mRilu gixi\
e bl dpjobll eV Rel;kvk ok fuiVijk dIl fd:k € Idrk g\

vxj vki dN fnuk rd viu %jk I fudyu oky dpj dk n[k rk vki 1k, x fd ble vigkdk’k
ek=k Ifit;k o Qyk d fNydk vij cph gb [k] Bkext dh gkrh gA

o D;k ;g dpjk yc le; rd , 1 gh cuk jgrk g\

vkiu Ho vuko fd;k gixk fd bl 1dkj dk dpjk FiM Be; ckn IM&xy thkrk gA IMué&xyu
dh 1f@;k 1{ethok d dkj.k Bilu gkrh gA bl 1fd;k e I{etho bl dpj e miflFr tfVy dkcfud
inkrk dk 1jy InkFk e cny nr gA ;g 1fd;k vikVu dgykrh gA bl i1dkj d dpj dk tfod -1
I u'V ghu okyk o futuhdrt dpjk dgr gA

%y dpj e cgr By ink , B gkr g & cgr yc le; d cin Ha ol gh cu jgr g] th&
IyiiLvd dk Bkeku] ikynhfFku] ékkr] dkp] byDVkfud inkFk vifnA virt ok dpjk tk thok ik vidVr ugh
gk Idrk g mlg to vfutuldr dpjk dgr gA

e viid foplj 1 budk vix D;k gkrk ghxk\

BletU; rij 1j ge bl dpj dk ;k rkfdlh ,d txg 1j Qd nr g ;k fQj dckMh dk cp
nr gA

VHh rd geu viu %jk 1 fudyu oky dpj dh gh ckr dh gA %j d vyrkok vkj Hb LFku g
tok 1 ifrfnu dkQh ek=k e dpjk fudyrk gA bu LFkuk e vk]kixd ifr'Bku] fpfdRiky ;] cktkj o
"hdh; o vi; ILFRku "lkfey gA
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fp= @ekd&2 % dpj dk <j

o gekj %gk 1 rk dckMh dpjk y thrk g 1j bu FLFkuk I fudyu oky dpj dk D;k gkrrk gkxk\
o %k 1 bdé fd, x, dpj dk dciMh Dk djr gkx\

18-3 dpjk ic&u (Waste Management)

18-3-1dikV [kn d Hjk (By composting) USETUN

ge n[kr g fd gekj %jk 1 fudyu oky dpj e tfod Ik I u"V gku okyk dpjk yxHx 50
ifr’kr rd ;k bl 1 vitkd gkrk gA D;k u bldk icéku ge viu %jy Lrj ij djA vxj gekj %j 1j
;kvkl ikl doh Ho €gk [kkyh €xg gk rk ge ogk 1j bl dpj dk [kn e ifjofrr dj Bdr gA [Kn
cuku d fy, ,d x7T e jlkb %jk 1 fudyu oky dpj ¥IM&xy Qyk vkj Bftt;k o [k] Bkext o
iflk; K viin dk ij nr gA bl Aij I feél I <ddj yxtx ,d elg rd NiM nr gA X7 e My x;
dpj 1 thok.kvk di fd;k d dkj.k dpjk [kkn e cny thrk g ftl tfod [kn idikVi dgr gA

bl rjg cukb xb [kn e 1k dh of) d fy, vko";d ukbVktu] QkLQkj 1] ikvi*k;e €l ikid
rRo mifLFkr gkr gA ;g feéh dh ty vo'ik'k.k {kerk e of) djrh gA

dpvk dh Igk;rk 10 iflkck IMExy Qyi] IREE:k vij [i] Niexh dk dikLV e ifjofrr
fd:zk & 1drk gA
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D;k vki thur g\

dpvk Hjk diklV cuku db fofek& bl gr fd I Nk;knkj LFku dk pudj ble futufyf[kr rhu
Lrj cuk; thr g&

Igyk Lrj & feéh djhc 15 lef- ekVh 1jr

nljk Lrj & feéh d Aij %1 di djic 10 leh dh ijr

rmljk Lrj & nlj Lrj d Aij xicj dh djic 15 Deh elvh ijr

bu Lrjk d Aij ty dk fNMdko fd;k thrk g vkj ble mlke uLy d dpvk dk N fnsk
thrk gA dp, dhj&shj Harj dib vij py thr gA bl <j dk Aij 1 €V dh elvh ckjt I <d
nr gA bl <j 1j ifrinu ty dk fNMdko djr gA yxHx 15 fnuk d ckn bl feJ.k dk Qyk
nr gA

blh le; bl fed.k e to futuhdr gk Bdu oky dpj dk feyk nr g rFk bl Tui €V dh
ckjh 1 <d fn;k tkrk gA bl i1j 20&30 fnuk rd le;&le; 1j ty dk fNMdko fd;k tkrk
0A 20&30 fnuk d ckn dpwvk di Bgk;rk B dillV [kn r;kj gk thrh gA bl oeh dillV dgr gA

e Dk %jk I fudyu oty 14 dpj 1 dilV [kn cuib t Idrh g\ D3k sk D;k ugih

18-4 dpjk ict&ku d 1;kl (Effort made towords waste management)

18-4-1,d ‘kgj e dpj dk icsu

Ijr xtjkr jiT7; dk ,d IQ BFgk "kgy o] €k tkjr d Bcl LoPN “kgjk e 1 ,d gA lu
1994 e bl “kgj e lyx QykA lyx jkx d fy, mlkjnk;h thok.k (bacteria) 1Ze.k d elé;e I Qyr
g Vkj pg bu 1@fer thok.kvk d okgd gkr gA Ijr “kgj di xnxh e ink g, bu pgk u 1dfer gkdj
yixk d [Ku&ihtu di Tkefx;k dk E@fer dj fn;kA n[kr gh n[kr 1jk "kgj lyx uked chexjh dh pi1V
e Vk X;HA yixk u bl egkekjh d Qyu dk Bkjk nkk uxjikfydk i’iklu d Aij e< fn;k vkj dok
X;k fd "kgj e xnxh d dkj.k gh b1 jkx dh H;kogrk bruh joh gA “kgjh 1°kBu u bl Lohdkj fd;k
rik "kgy 1 dpj di 1Qkb gr dk; ;keuk cukbA bl ;k&uk d rgr ij "kgj dk Nt thu e ckVk x;k
rik iR;d thu d fy, vyx&vyx vk;Dr fu;Dr fd; x;A Bkl dpjk icéu folkkx rFk bl 1 €M
fotkkxk u wke ukxfjdk dk N diM fn;A bu diMk e ukxfjd viu {k= di DeL;k fy[kdj foHkkx dk
Bk nr FA bl Bel;k 1) 24 AV d vnj dk;okgh dn tkrh FeA dk;okgh gk tku d I pkr ; diM
ukxfjdk dk oki I n fn, tkr FA
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bld vyfkok IKkkBu Hjk vke turk 1j dpj Qyku 1j dN tefuk yxku dk tkoeku i j [k
X ;KA nkckjk b1 rjg dh xyrh dju 1j ykxk dk nxuk tekuk nuk IMrk FkA bu 0; oLFkkvk I ek= 18
eghuk e gh 1jk "kgj xnxhteDr cu x;kA

18-4-2 ,d bykd e dpj dk icéu

dukvd d Migyj uked ,d Nkv 1 dLc dh riu efgykvk u dpjk icgu dh ,d vyx idij
dh efge 1kjHk drA bld virxr ; viu bykd d %jk e th&tkdj yixk 1 %jy Lrj ij gh xhvk o
[k dpjk vyx&vyx dju dk Ifuf’pr djri gA xtyk dpjk bykd d 1Qkbdfe;k dk Bki fn;k
tirk gA Ik dpj dk ,d txg ,df=r dj fy;k thrk gA gfr e ,d fnu Huf’pr dj bykd d yikxk
dhenn I I[kdpj d vyx&vyx leg cuk, tkr gA dpj d ; leg Icfekr Tuip@.k bdkb;k rd
1gpk, thr gA bl efge 1 €M yixk d vulkj igy mud bykd dk Bkjk dpjk ,d txg Qd fn;k
thrk FkA ijr bl efge d cin Qd thu oky dpj dh ek=k yxHx viélh jg xb g] ftle 1 vigdi’k
Hkx tfod -1 B u'V gku oky dpj dk gh gA

18-4-30;0rxr Lrj 1j dpj dk icéu

dpj dh lelL;k doy xnxh LkQ djd ml Bdku yxku dh gh ugh gA njvly ;g nljh db
Bel;kvk T Hh €Mh gA mfpr dpjk icéu 0;0LFk e bu BH Bel;kvk dk Hh Bekeku Nik gvk gkrk
gA bl ckr dk 1ek.k rfeyuiM d oYykj fey d Jifuokl u fn;kA Jifuokl xf.kr e Lukrd dju d
ckn Jkexky ryk’k jg F rc budk é;ku bykd d c<r dM&djdV] cjktxkjh vij ctj ekjr dh vij
X ;KA blgku 1pk;r ,o feyk 1”’kklu I feydj 1jku cl LVM d 1kl dh dM d <j okyh txg dN
le; d fy, ekx yiA Jifuokl u dM&djdV dk 18 1 20 Jf.k;k e ckVuk "k fd;kA dpj dk bl
idkj 1 legidr fd;k fele dixt] xUK yig ,Y;fefu;e] IviLvd viin dk NKVKA NV g, dpj dk
dckMh dk cp fn;kA ckdh cp xyu oky dpj dk fQj I db Hkxk e vyx fd;k x;kA bld ckn thuoj
Jku "= fd,A

Jifuokl bl dpj e I [ku yk;d Bkeku Nkvdj mlg tkuojk dk flkyku yxA tkuojk dk j[ku
I dpj d fuiVkj dh Bel;k dk Bekeku gvk] BkFk gh T;knk ek=k e xkcj Hi feyu yxkA xkcj dk dN
Hkx xkcj ;= yxkdj mi;kx fd;k x;k f€0 D béu dh ikflr gku yxhA IMk gvk xkcj [kn d -k
e mi;kx fd;k tu yxtA dN xicj o , Ik Hktu fel Kk ugh [kr Fk mul dp, okyh [kn cukuk
"o fd sk X ;KA

og dpjk fel dp, Ho ugh [kr F] mB [ky e IMu d fy, NiM fn;k x;kA b1 1dkj d dpj
IMu | diM] ePNj ;k vi; tho ink gku dh BHkouk jgrh gA b1 BHkouk dk n[kr g, mlgku ex] e<d



264 foKku] dfik 9
o fNidyh vifn dhi enn yiA bu BHh 1@ ;kvk | fudyu oky xn ikuh d fy, NkVk Bk rkykc cuok;k
ftle eNfy;k ,o crk dk ikykA ml ikut dk viDIftuhdr djd [krk e mi;kx fd;kA

dN xkcj 1 miy cuk,A budh jk[k dk mi;kx Bkcu cuku e gvikA uhc o Irj d fNydk e
miy dh jk[k feykdj okFk eku dk Bkcu cuk;k ;KA

blh idkj vMk d fNydk dk thldj 1kmMj cuk yrA ;g ikmMj e[; ri dfY*k;e dkckuV dk
cuk gkrk g fEl tkelk dh [kin d zlk e i;kx fd;k x;kA bBd Bk gh ofi sk dk pjk fele dfY'k;e
QKLQV gkrk g] Hh [kkn cuku e 1;Dr gvkA dpj e fey cky viin dk vyx dj 0;kikfj ;k dk cpk x ;KA

mi;Dr dk;k 1 Jnfuokl u to futundr gk Idu oky dpj d viekdk’k fgLl dk 1ub mi;kx
dj oYykj €0 uxj dk i.k -k I dpjkeDr cuk fn;kA ;g dk; doy ,d “kgj e gh ugh oju 4 ftyk
d 40 xkok e py jgk gA bld wij ftyk e Qy thu dh mtehn gA

o mi;Dr riuk 1;kBk e B dkullk 1;k0 vkidk Bcl vPNk yxk vk D;k\
o vki viu bykd e dpj dk ic&u dju d fy, bue I D;k&D;k i;kI dj Idr g\

18-4-4dpjk ictku&gekjh igy

mi;Dr mnkgj.k e geu n[k fd dpjk ,df=r gku d cin vyx&vyx 1dkj 1 midk 1céu
dl fd;k thrk gA ;fn ge bl fn’lk e 1;kI dj fd T;knk ek=k e dpjk ,df=r gh u gk rk bl TeL;k
I fuiVu e vkj vfekd enn fey 1drh gA

o D;k ge dpj dk de dju e viuk ;kxnku n Idr g\

vib,] ge , 1 inkrk dh Bph cukr g feudk ge ,d ckj mi;kx dj Qd nr g tcfd bld
LFku 1j ge LRkb -1 1 ;k yc le; rd pyu oky Bkekuk dk 1;kx dj Idr gA

1.k Dekd&2
,d ckj mi;kx dju oky Bkeku LFkb -1 1 mi;kx fd, thu oky Hkeku
lykiLvd di Lviy ;k dkp d di
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Lo; Hjk 1>k, x, fofilu fodYik e I fdigh pkj&ikp fodYik dk viukdj vki Ho dpjk icsku
dh f’l e ,d IiFd igy dj Idr gA

pkj ‘R 1 dpjk ic&u
e Reduce& dpj dk mld iFe Bkr 1j gh de djA mnikgj.k d fy, viuh dkin d 1R;d
1u dk mizkx ok ;g Hfuf’pr djA viut fdric dk IHkydj j[k vij vxy Lky vi;
PPk dk 1<u d fy, nA

e Refuse& mnkgj.k d fy, IykiLvd Ffy;k d mi;kx dk vLondkj djA

o Reuse& mnkgj.k d fy, IykLVd] dkp dh ckryk vkj vi; Tkefx;k dk vyx&vyx dkek
e 1ut mi;kx djA

e Recycle& mnkgj.k d fy, jIkb %jk 1 fudyu okyh gjh If0E;k rFk Qyk d fNydk dk
1’kvk dk flkyku e mi;kx djA ge T4 bu pkj R dk viukdj dpj dk de dju e viuk
egloi.k ;kxnku n 1dr gA fEl 1 dpj dh de ek=k yMiQy ;k H&Hj.k e &,A bl rjg
1;k0j.k vij Hfexr ty Rkrk dk nfkr gku B Ho cpk;k € Bdrk gA

o R

geu In[k
. dpj dk obrvk d mi;kx ;kvui;kx 1 ifjikfkr djr gA
o dpj dk leg e ckVu ij mhdk fuiViu dju e Bfoek gk thrh gA

o tk dpjk thok Hjk vidfVr gk thkrk g ml to futuldr dpjk rik € viZkiVr ugh gk 1krk
g ml to vfutuldr dpjk dgr gA

o %y dpj dk vigkdk’k Hkx o futudr gk Bdrk gA

o %y dpj dk dN Hkx Tuip@.k ;KK gkrk gA

o dpj dk icéu %jy Lrj ij gh vir vio’;d gA

o to fututdr dpj 1 cuh tfod [kn dfk d fy, cgr mi;kxh gA

o dpj dh deL;k I fuiVu d fy, ge e[; -l I pkj R dk mi;kx djuk pkfg,&

R - Refuse, R - Reduce, R- Reuse, R -Recycle
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e[; "n (Keywords)

to futuhdr (biodegredable)] o Viutuhdr (non-biodegredable)] tfod [kn ;k AikLV (bio-fertilizer)]
1Uip@.k (recycle)] H&Hj .k (landfills)] VIKVu (decomposition)

VH: KT 17U

1 Igh fodYi pu& e ]
() futu fyf[kr e 1 dpjk iFDdj.k ok Ncl VANK Lrj chu Ik g\ |_WSFPxB

v Bk i ich Bkenkf;d HMkj.k LFky ]

1 YRMEQY T 1 int 1ROd].k dh vio’;drk ugh g
(ii) I{ethok d i1;kx I fdu inkFk dk viZvu fd;k € Bdrk g\

Vi ekkr 1 cu InkFk ict o futuhdr TnkFk

il byDVkfud inkFk ink o Hkj

@iy  dikLV [Kn cuku e Hfedk fulkku okyk tho g&
v dpwk ich e<d e INTdyh ik ex

2- dpjk fdl dgr g\
3 vikVu dh 1fd;k d ckj e crk,A
4 dpj dk 1FDdj.k Tkr ij gh djuk pkfg,A D;Kk\
5 dpjk d teko I giu okyn fdugh riu Bel;kvk d ckj e fy[kA
6- 1uip@.k dk ifjkr djA bl gku oky yitkk dk Te>k,A
T- dikV cuku d fy, fdu&fdu inkFk di vko”;drk girh g\

8 Jifuokl d oYyj “kgj dh xnxh dk BkQ dju oky mnkgj.k I dpj d icéu dh fn’kk e vkiu
D;k&D;k Bh[KN\



v/;k;&1  oxidj.k ,0 mid vikij
1- (i) C (i) n
2- (i) oxndj.k (i) elujk

v/;k; &2 inkfk b oidfr ,o0 0;00kj

1- (i) c (i)
(v) C (vi) n

4- (i) ,d idkp d (i) WMy 1Hko
(v) foy;u

v/;k; &3 ijek.k Bjpuk

1- (i) 1 (i) C

2- (i) Reku (i) byDViu

v/;k; &4 xfr

1- (i) C (ii) v

2- (i) "W; (i) foLFkiu
v/;k;&5 cy ,0 xfr d fu;e

1- i1 (i) 1
2- (i) ck°; cy (i) "W;
(v) Hfn"k

mUkj ekyk

(iii))
(i) Vkj-,u- figvdj

(iii) v
(iii) foy;
(iii) 1

(iii) Dethfjd

(iii) C
(iii) 20 /s

(i) n
(iiii) TVRO

v/;k; &6 thou dh ekfyd bdkb&dkf’kdk

L @)V (ii) v
(v)C

(i) N

(iv) C

(iv) fuycu

(iv)n
(iv) "W;

(iv) 1
(iv) nxuk

(iv) v
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v/;k;&7 cgdki’kdh; 1jpuk&Ard

1- (i) C (i) 1 (iii))

2- (i) logu@tibye (i) midyk (i) i’kh; o bkt

v/;k; &8 Jklk;fud vke/ku

1- (i) C (ii) (iii) 1
(v) C

2- (i) R;kx] fuvku (i) ru (iii) VKB] nk
(v) foy;] vioy;

v/;k;&9 Jklk;fud B= wkj eky BdYiuk

1- (i) v (i) v (iii) 1
(V) C

2- (i) vk;fud (ii) 342 (iii) 2
(v) 18

3 (i) 6.022x10® (i) SO (iii) Mg?*
(v) 2 eky

v/;k;&10 Jkbk;fud vitki@;k, ,o0 leidj.k

1- i 1 i) 1 (iii) C

2- (i) vitkdkjd] mRikn (i) viVu

Vv/;k; &11 x#Rokd'k.k

1-

?-

foKiu] d{jk 9

(v) |

(v) Igl;ked] o r 1;ked]

(iv) v
(iv) 6.022 x 107

(iv) 14 xie

(iv) n
(iii) fn’kk (iv) A"el’kh

Gy 1 (i) 1 (iii) v (iv) V
v) v
(i) 98 N (ii) v2 = 2gh (iiii) 6.67 x 10UNm2/kg?  (iv) m/s2

(v) ,d letu %;fn ok; e &'k.k cy ux.; gk rk



miljetyt

v/ik;&12dk; ,0 Atk

1- (i) C (i) v

2- (i) ty (ii) 36 x 105
(V) %2mgh

v/;k; &13 gekjk LOKLF;

1- @n (i) v

v/;k; &14 /ofu

1- (i) C (ii)
(V) n (vi) C

2- (i) 20Hz 1 20 kHz (i) efVj

v/ ;k; &15 gkbMkdkcu

1- (i) ,Ydu (ii) Uk[kyu
(v) LFkku Beko;ork

2- (i) LFkku (i) vikd
(v) ,Ydu

v/;k; &16 dk; vk 1Viy;e ,o0 1Vkjlk;u

1- (i) 1 (i) N

2- (i) thok’e (i) iV] ,URkkbV
(v) 1] vify ;e

v/;k; &17 tk—rokl

1- (i) C (i) 1

v/;k; &18dpjk vkj midk ic/ku

1- (i) v (ii)

(iii) n
(iii) fu;r

(i) n

(i) n

(i) ryxn/;

(iii) Beko;on
(vi) Ttkrh; J.k
(iii) rhu

(i) n
(iii) itV

(iii) V

(iii) V

(iv) C
(iv) _.liked

(iv) C

(iv) el/;e

(iv) Uk[kyk Beko;oh

(iv) VIB

(iv) 3
(iv) DoFkukd
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ks kixd aghfkk sktuk

L {kk&94
le; 3 %V i.lkd ¥ 25
1 dkb riu 1;kx BHvdib $5$ 5
itho foKku] jlk;u foKku] Hikfrd fokku 1 ,d&,d 1;kx vfuok;h
2- i;kx 1 Dcfékr ekf[kd 1°u 02 vd
3 ik;kixd fjdiM 03 vd
4- ik;keuk 1= e fd, x, dk;h 05 vd
;KX 25 vd

tho foKku d ik;kfixd vdk dk folktu

1 vio®;d Hlkexh 01 vd
2- fofék] ukekfdr fp= 02 vd
3 iLrridj .k 01 vd
4- ifj.ke] Bkokkfu;k 01 vd
;KX 05 vd
kfrd ,o0 jlk;u foKku d ik;kixd vdk dk foHktu
1 vio®;d Hkexh 01 vd
2- fkr ,0 1=] ukekfdr fp= 01 vd
3 voykdu] X.kuk 02 vd
4- ifj.ke] Bkotkkfu;k 01 vd

Tkx 05 vd
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ik kfxd dk;

tho foKku

fh'kd

iU dh dif*kdkvk dk voykdu djukh

u'; d xky dh dif*kdivk dik voyidu djui
ru d VviMh o [kMh dkV e dkf"kdkvk dh 0;0LFk o dk;k dk voykdu djukA
ini Ard&ijldkbek dk voykdu djukA

Jhk;u foKku

@-1 "k'kd

1| LVkp@xin@nek dk dkykoM r;kj dj fVMy iHko Fjk dkykbM cuu dh tkp djukA

2| dkij 1YQV d tyh; foy;u vkj vk;ju tykg dh diy] viyfiui di Bgk;rk T folRkiu
vitki@d ;k dk vé; ;u djukA

3 | IdM;e BYQV rFik cfj;e DykjkbM dh f@;k Fjk fHoLRkiu viid;k dk ve; ;u djukA

4 | vuc> pu rfkk ty di viki@;k ik 1kt rik Aek{kin vili@ sk dk vé; ;u djuk

Hkfrd foKku

@-1 "kh"kd
1 | ofu;j dfyil di Igk;rk I [K[ky cyu dn ycb@vikrfyd ;k ckgjh 0;kBE@xgjkb Kkr
djukA
2 | L@xt dh Bgk;rk B orkj dk 03k Kkr djukA
3 | Ijy ykyd dh Igk;rk I yckb d Bkifk viordky e ifjoru dk vé; ;u dj L-T2 d eé;
XkQ [(pukA
4- | xfr d vkdMk I fLRfr&le; xkQ [Mpu o xfr d idkj dk ve; ;u djukA




e Rl
H3PKYY

mi’;
vko’;d Tkexh
fofek

fun’k 4

Lkokkuh 4

mi’;

vko’;d Tkexh
fofek

'-4

fokku] d{i 9
1k;kixd dk;

tho foKku

thou dh ekfyd bdkb & dkf*kdk
ik di dkf*kdkvk dk voykdu
1Uh&fj sk @ck;kQye@vi;] LykoM] doj fLyi] yky Lkgl] B{en’lA
fj;k dh il yA bl ,d >vd I nkVdMk e QiMA QV g, VdMk dk idk’k Bkr
d leu j[kdj n[kA vkidk QV g, fdukjk 1j tkeuh Brg dh ijr fn[kb nxiA
bl 1jr dk NkVk Bk VAMk LykoM 1j yA bl 1j ikuh dh ,d cn Mkyd] doj
flyi yxk,A I{en’l d futu vkoéu e bl dk voykdu djA vkidk tk fn[kb
fn;k mldk gcg fp= cuk,A vc bl 1jr dk mPp vkoéku e n[kA vkidk € dN
Ho vyx sk usk in[lkb fnsk gk mb viu Hjk cuk, x, fp= e tMA
ve;k; &6 "thou dh ekfyd bdikb | dif'kdk* e fn, x, fp= @ekd&2 dh
Bgk;rk 1 viu Hjk cuk, x, fp= dk ukekidr djA
bl fp= e dif'kdkvk di Ijpuk o 0;oLFk d ckj e fy[kA bl gr wvki
futufyf[kr fenvk dk é;ku j[k Bdr g& dif*kdkvk dh vkdfr] vrdif’kdh;
vodk’k dn mifLFkfr ;k vuifLRdr] dnd dh mifLRfr sk vuifLFfr] DykjkiykLV
dh mifLFkfr & vurflFdr] vU; Tjpuk,A
-0 f@;kdyki vhi fj;k d vykok vU; iflk;k d DkFcHa dj Idr g ijr ekly
iU jou 1 vklkuh jogxhA bl fLFfr e Li'V voykdu d fy, vki yky
L;kgh@viyrk@ 1 Yfuu 1 vikjfer djA
doj fLyr yxkr le; gok d cycy u vk,A
il di Brg dk vitdd vikjier g | cpiu d fy, vijier dju d cin
virfjDr vitkjtd ty 1 ékdj dj gVk yA

thou dh ekfyd bdkb & dkf*kdk
xky dh dif*kdkvk dk voykdu djukA
LyibM] doj fLyi] vkoL@he dh pEep] yky L;kgh@vkyrk@ 1 Yfuu] B{en’kA
vibL@he dh ptep I xky dkgYd 1 [kjp dj xky dh vkrfyd Trg dh [kjpu
fudkyA bl LykoM 1j J[KA yky L;kgh@ BYfuu@vkyrk dh ,d cn Mkydj
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1'u i

mi’; }

vko';d Tkexh

b

fofek b

mi"; b
vko';d Tkexh |

1
|
1
|

vitkjftr djA vec bl doj fLyi 1 <d nA ¢;ku jg] gok d cycy doj fLyi
e u thu 1k,A vc LykoM dk futu vkogku {kerk e n[kA €k dN fn[kb n jok
g mildk fp= cukdj ukekidr djA bld fy, vé;k;&6 “thou dh ekfyd
bdkb&dif*kdk* e fn, x, fp= Qekd&3 dh Igk;rk yA

xky dh dkf*kdkvk vij iUk dh dkf'kdkvk e ikt thu okyh Bekurkvk vij
vileturkvk dk uv djA

cgdkf*kdh; Bjpuk i Ard
ru dh viMh o [iMh dkvV e dk’kdkvk dh 0;0LFk o dk;k dk voykduA

diey ru okyk ikek ifteidn@ Inkcgkj@eunlykVy ,d dkp dk Ixykl] yky
L;kgh dVj@iyM] gMy IA

pu g, Tk dh nk "K[K, YA nkuk "Kk[kvk d ru I €M Hix dk CyM ;k dVj
dh Igk;rk 1 lery dj yA

fdlh ,d K[k dh viMh o [kMh dkv dk gMy | dh Bgk;rk I voykdu djA

fn[lko nu okyh dif’kdkvk dh 0;oLRk dk n[kA bld fy, wki vé;k;&7
cgdif*kdh; 1jpuk § Ard® d fp= @etd&l v o ¢ dh enn y Idr gA

ve dip d fxykl dk riu pkFikb ikun 1 Hj yA blle yky L;kgh dh bruh ek=k
feyk n fd 1kuh xgj yky jx dk gk €,A bl ikuh e nljh "k[kk dk [iMh dj
yxtx nk AV d fy, §; d id’k e j[k nA nk Avk d ckn bl K[k d ru
dh viMh o [th dkv dk voykdu djA 1gy o nlj voykduk di ryuk dju
ij vkidk tk vrj fn[lkb fn, mudk fy[A

yxtkx nk AV ckn fxykl e Mch gb K[k dh iflk;k d fdukjk o fkjkvk dk
voykdu djA ;g irk dj fd tkuh dk yky jx bu fgLlk e in[lkb nrk g ;k
ughA bIh "k d ru dh viMh o [kvh dkv dk gMy | dh Bgk; rk | voykdu
dj vi; Hkxk rd ikun d |gpk thu oky ekx dk igpkuu dk 1;kI djA bl
elx dk n’lkr g, ru dh viMh o [kMh dkv dk fp= cuk,A iviMh o [kMh dkv
d fy, 1B e fn, x, "vkidh enn d fy,* fgLh dh Dgk;rk yAt

cgdkf*kdh; Bjpuk i Ard
ikni Ardé&ijldkbek dk voykduA

dyk] 1vitM k@okp Xykl] tMEIfDVX fuMy] vk;kMiu foy ;u] LykbM] doj fLyi]
I{en"kA
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fofek

1'u

I koekkfu ; &

- - ]
H3YH1L

fkr

1;kx fofek

fu"d"k

foKiu] dfi 9

¢ dy d ue Hkx dk iviiM k@okp Xykl e ydj fuMy dh Bgk;ri I elyA
ely g, dy dk FiMk Bk fgLk ydj LykoM ij j[A bl 1j vik;kMiu foy;u
dh dN cn Mkydj doj fLyl yxk,A ¢;ku jg gok d cycy doj fLyi e u
thu 1k,A ve LykoM dk n[K] thk fn[kb n jok g mBdk fp= cukdj ukekfdr
djA bld fy, vé;k;&7 "cgdkf*kdh; Bjpuk + Ard® di Bgk;rk yA

v dif*kdkvk dh Bjpuk vkj 0;oLFk dlih g\ bld fy, vki bu fenvk 1j é;ku
dinr dj Idr g& dif*dkvk di vkdfr] vUrdkf*kdh; wvodk'k db
mifLRfr@wvuifLFfr] dnd dh mifLRfr@vuifLFfrA

b 1 ;fn LykoM 1j vk;kMu foy;u dh virfjDr ek=k gk rk ml ikuh di dN
cnk 1 bl ekdj gVk nA

2~ Hen'lh dh fuku o mPp vkoeku {kerk e LykbM dk voykdu djA
b bl ikx dk vki dy d fNyd I Hh dj Idr gA
Jhk;u foKku
InkFk ¢ adfr ,o0 0;00kj

RS Ini': 4 LVip@xin@nék ok diylbM 34§ dij My o ek dleyioM cuu i

tip djuiA

vio’;d Hlextt cidj 250 mL)] ij[kuyf dkp o NM] cuj] f=ikn LV.M] rj

dh thyl] Mkij] yEj Vip] LVip ilmMj@xin@né r ikutA

i diyibM e foy; d.i ok vidij bruk Nivk gkrk g fd mig vi[ik I ugh n[i €

IdriA ; d.k ryh ij B ugh cBr rFk blg Nkudj vyx ugh fd;k tk IdriA
dkytoM d ; d.k idk’k dh fdj.k dk Qyk nr g feld dkj.k idk’k fdj.k dk ekx
fn[kb nrk gA ;g iHko fVMy iHko dgykrk gA ;g Hko foy;u Hjk Inf’kr ugh
fd;k tkrk gA

i ,d ij[uyd dk ty 1 visk Hj y riémle 05g LVip ilmMj feykdj iLV cuk

yA ,d vi; cidj e 100mL ty ydj mI mckyA 1j[kuyh d 1LV dh nk&pkj cn
doj&en chdj e feyk, vij dkp di NM dh Bgk;rk I fgykr €A bl fed.k dk
5 feuV rd mcky rrk éoj&ehj B.Mk djA

bl idkj cu fed.k ij ytj Vip 1 idk’k MkyA idk’k fdj.k d ekx dh yEcor
fn’kk 1 fVMy itko dk n[kdj cu feJd.k dh dkykoMy 1dfr d Bcé e fu'd'
fudkyA

i fed.k dn idfr rAk mBdk dkj.k fy [kA
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I koekkfu ;&

1 midj.k 1kQ gku pkig,A

2- chdj d ty e LV dk Mkyr Be; ml yxkrkj dkp dh NM 1 fgykr jguk pkig,A

3 dkykoM dk éinj&elhj B.Mk djuk pkig,A

4 fVMy ko dk idk’k fdj.k d ekx dh yEcor fn’kk I n[kuk pkfg,A

xkn dk dkykoM r;kj djuk §

xkn dk dkykoM cuku d fy, Bkl xkn dk ckjid il yA bld I’pkr chdj e 100 mL ty

ydj mle 2 xke xkn p.k feyk, rFik dkp dh NM 1 yxkrkj fgykr €k,A bl ,d&nk ckj gYdk xe

djA bl fed.k dk BMk dj ytj Vip 1 idi’k Mkydj fVMy iHko dk n[A

ukv & Bkl xkn d LFdku 1j no xkn dh 15&20 cn Mkydj Hh ;g 1;kx fd;k €k Idrk gA

Rloekkfu;k & 10 e n’kb xb Bkoekkfu;k d virfjDr futufyf[kr Bkoekkfu;k Hh j[A

1 xkn dk p.k ke ;kno -i e yA

2- dkytoM dk gYdk xe dj BMk gku d Ik’pkr gh fVMy iHko dh tkp djA

nek dk dkykoM r;kj djuk i

nek dk dkykoM cuku d fy, ,d chdj e 100mL ty yA mle riu ;k pkj cn né dh Mkyd]j
dip dh NM 1 fgyk,A bl fed.k 1j ytj Vkp 1 idi’k Mkydj fVMy iHko dk n[A
Jkbk;fud viikf@;k, ,o NBeidj.k

mi*; v dkij 1YQV d tyh; foy;u vkj vk;ju lykg dh diy] vkyfiug dh Bgk;rk |
foLFkiu Vi@ ;k dk vé; ;u djukA

vko’;d Bkextt 1j[kufy ;K ykg dh riu diy ;k viyfiu] jreky iij] ékxk 1j[kuyt LVM] dkij
1YQV] tyA

fI)kr v, Ih vitdd sk felle ,d rRo] nlj rRo dk mid fdlh ;kixd d tyh; foy;u I
foLFkfir djrk g] folLFkiu vitki@;k dgr gA

Fe(s) + CuSO,(aq) — FeSO,(aq) + Cu(s)
bl vitkid;k e vk;ju u dkij dk dkij BYQV d tyh; foy;u I folFkfir dj
midk LFku Lo; vy fy;k g vri ;g folRkiu vitki@d;k gA

1;kx fofek % ykg dh riu dhy ;k viyfiu y] mlg jreky iij 1 jxMdj IkQ djA vc
1j[kufy ;k dk *d* vij *[¥ fpfigr djA iR;d ij[kuyt e 10 mL dkij 1YQV dk
foy;u yA nk diyk dk ékx I ckékdj Bkoskkuhiod 1j[kuyn "[k d dkij 1YQV
foy;u e yxHx 30 feuV rd Mckdj j[kA ryuk dju d fy, ,d diy dk vyx
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I clgj j[A 30 feuV I pkr nkuk diyk dk dkij 1YQV d foy;u I clgj fudky
yA kj[luyh *d* vij *[¢ e j[k dkij 1YQV foy;u d jx db ryuk djA diij
1YQV d foy;u e Mch diyk d jx di ryuk cigj j[0 iy I dj rfk ikir
voyidu dk rifydk e ukv djA

voykdu rkfydk
@Dekd 1jkuyt d 1j[kuyh [k fu"d"k
ryuk gr |i;kx d 1o|i;kx d 1’pkr

yh xb dhy
1 dkij 1YQV foy;u dk jx
2 dhy dk jx
fu'd" ¥

. ykg di diyk 1j fdl jx d] fdl inkFk dh ir teh fy[kA

o i;kx oky dkij BYQV foy;u d jx e D;k ifjoru gvk rik midk dkj.k fy[KA

o ;ok foLRkkiu f@;k e fd b vk;u Fhyk fd 1 vk;u dk foLRkiu gvi] mi Teidj.k Ifgr Te>kdj
fy [kA

I koekkfu ;&

1 midj.k BkQ o LoPN gkuk pkig,A

2 i;kx d 1o diyk dk jreky iij 1 jxMmdj 1kQ dj yuk pkig,A

3 dhy dkij 1YQV d foy;u e Mch jguh pkfg,A

4 dkij 1YQV dk foy;u Irir ;k Hkn ugh gkuk pkfg, vU;Fkk foy;u d jx e ifjoru ugh
fn[kkb nxkA

Jkbk;fud viik@;k, ,o0 NBeidj.k
mi*; v 1dM;e BYQV rFk cfj;e DykjkoM dh f@;k Hjk fHolFkiu f@;k dk vé;;u
djukA
vko’;d Bkexht pkj 1j[kufy ;K Mkij] ij[kuyh LV.M] cfj;e DykjkbM] BkM;e BYQV] Nék 1=A
fI)kr v, Ih vikd sk, ftue vitkdkjdk d chp vk;uk dk vinku&inku gkrk g fHolFkiu
f@;k, dgykrh g rik mue 1 ,d foijir vk;uk dk ;Xe foy;u I vyx gk thrk
gA
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IiM;e 1YQV rFk cfj;e DykjkoM d ee; f}olFkiu dh f@;k gkrh gA nkuk
foy;uk d wvk;uk d eé; wvk;uk dk vinku&inku gkrk gA jkIk;fud f@;k
futuku lkj gkrh g&
Na,SO,(aq) + BaCl(ag) — 2NaCl(ag) + BaSO,(s)
JXghu JXghu JXghu 10Qn voiki

1;kx fofek & nk aj[kufy;k e @e'k IkiM;e 1YQV rFik cfj;e DykjkbM dk ty e foy;u r;kj
djA ,d 1j[luyh e ,d piFikb Hikx TkiM;e BYQV foy;u y rFk ble Mkij db
Bgk; rk 1 cn&cen cfj ;e DykjkoM foy ;u MkyA foy;u dk yxkrkj fgyk,A cfj ;e
DykjkbM foy ;u rc rd My tc rd vofki ikir giA bl vofki dk Nkudj riu Hikx

dj rfik mlg @e*k ru HCI, ru HNO, rfik ru H,S0, e %y rFk ikir voykdu
dk rifydk e ukv djA

voykdu rkfydk
a- 1;kX voykdu fu"d'k
1 | IkiM;e IYQV foy;u e cff;e
DykjkbM foy ;u Mkyu 1j

2- | 1Qn vofki dk @e'lé ru HCI,
ru HNO,, ru H,S0O, e %yu 1j

fu'd' ¥

1 1iM;e 1YQV dh cfj ;e DykjkoM foy;u I f@;k Hjk cu mRikn d uke] jx rFik voLFik fy (A
2- cfj;e 1YQV d 1Qn vofki dh ru HCI, HNO, rfik H,SO, e foy;rk fy[kA

3 fHolFkiu dh @k dk letdj.k Bfgr Be>kdj fy[kA

I koekkfu ;&
1 1j[kuyh e ,d piFikb Hkx gh BkiM;e 1YQV foy;u yA
2- cfj;e DykjkoM dk Mkyr le; foy;u dk yxkrkj fgyk,A
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Jkbk;fud viik@;k, ,o0 NBeidj.k

mi*; b vuc> pu ik ty dh vl sk Mk 1 skeu rik Aveldkin viddid sk dkove; su djuiA
vio’;d lkexh | Ij [kufy ;K 250 mL dk cidj hckjkfly4) Mkaj] B[k vuc>k pukA
fl)kr v, I vikfd sk fele nk sknk I viekd vikdkjd feydj ,d mRikn dk fuek.k djr

g] I;ktu vii@;k dgykrt gA fel vikid;k e mRikn d Ik A'ek dk mRltu
gkrk g] ml A'elfkih vili@;k dgr gA

1;kx fofek &+ ,d Qo B[k 250 mL dk chdj y rFk ble 5g vuc>k puk Mky rFk chdj dk
Li*k dj n[kA ,d Mkij e tkuh y rRk ifr feuV 5 mL tkuh chdj e Mky rFk ghu
okyh f@;k dk voykdu dj ukvV djA ;g f@;k yxHx 5 I vigd ckj nkgjk,A 1R;d
ckj chdj dk ckgj B Li*k dj rFk rkieku ifjoru d vutko dk rifydk e ukv djA
viek %V ckn cu foy;u dk voykdu dj mI rifydk e fy[¥A

voykdu rifydk
@- i ;kx voykdu fu"d'k

1 | cdj e j[k vuc> pu ij iFke
ckj 5mL akuh Mkyu 1jA

2- | cidj e j[k vuc> pu 1j vire cij

5mL ikut Mkyu 1j

3 | odj dkfd;k d igy Li'k dju ij

4- | chdj dk f@;k d 1"pkr L1’k dju 1j

5 | vk AV ckn foy;u dk voykdu dju ij

fu'd" 4

o mijior 1@;k dk idkj rik A'ek fudyu d vidj i ;g fdl idkj dh f@;k g] nkuk ckrk ok
mYy[k djA

o mDr f@;k dk Dehdj.k Fhjk n'k,A

I koekkfu sk

1 midj.k BkQ o LoPN gkuk pkig,A 1;kx gr ckjily dkp d cu midj.k dk i;kx djA

2 ty Nogkuhiod MkyA

3 vuc> pu dk B[k ;k xhy gk 1 u N,] gkFkk e QQky IMu dk H; jgrk gA vuc> pu d
VdMk dk fpeVh dh ng,rk 1 idVA

ukV & vuc>k puk] cktkj e 1V dh ndku e ,d Bkl inkFk d -1 e miYigk jork gA pu d VdMk
leghu p.k dk ugi] D;kd og c¢> pu e cny pdk jgrk gi dk fdlh dkp d ok;#) cru e J[IA
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Hkfrd foKku

i;kxlkyk e die viu oky dN egUoi.k midj.k
ofu;j dfyil

Hielkj.kri ge etV Ldy 1 1 fe-ef- rd dh yckb uki Idr gA bl I{e yckb;k dk ekiu d
fy, YkI d oKkfud fi;j ofu;j u “ofu;j dfyil* cuk;kA

.

A B S

\%

D fp= | ofuzj dfyil

1- jpuk& ofu;j dfyil d e[; pkj Hkx gkr gA

(i) e[; Ldy & ofu;j dfyill LViy dk cuk gkrk g] feld ,d flj 1j Deh ;k feeh e rFi
nlj flj 1j bp Ldy cuk gkrk gA bl Ldy dk M T n"ik;k X;k gA

i) ofu;j Ldy & bl Ldy dk ,d 1p dh Bgk;rk I e[; Ldy i %ek;k €krk g rFk 1kB;kd
yud fy, e[; Ldy d fd Ut LFku 1j d Ik € Idrk gA bl Ldy dkVv 1 n"l;k x;k gA

(i)  tcMk & ofu;j dfyill e nk tcM gkr gA ftue I AC fLFkj gkrk g rFik tcMk BD ofu;]
ielu d Ye ij yxk jgrk gA ubp d ckgjh tcMk di Bgk;rk I fd B oLr ¥NM vFkok cyut
dh ycko vFkok mBdk cké& 0;k1 uki Idr g rAk Aij d virfjd teMk db Bgk;rk | fd I

[K[ky cyu dk vkrfid 0;k0 uki Idr gA ofu;j e yxh iRri N dh Rgk;rk I fdlh cru dh
xgjkb ukih €k Idrh gA

| | — Dk ey
S ; e[; iekuk
M

. —1ip N
virfjd tctM——A B / o
N
ckgjh tcM——C D ofu;j rekuk
! 1—BkI cyu

fp= 4 ofu;j dfyrl ifofklu mi ;kxt
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(vi) LD& LD dh DBgk;rk I tcM dk fdlh Ha fn'ik e dek'k th Idrk gA bl s 1 n"k;k x5k gA

2- fkr & fd lIf ka k dk og NKV I NkVk eku fel dkb ;= ;FkFkrkiod uki Idrk g] ;= dk
vYirekd dgykrk gA e[; 1elu d ,d Hkx d elu rFkk ofu;j 1elu d ,d Hkx elu e tk
vrj gkrk g] ml ofu;j fLRjkd ;k vYirekd dgr g] D;kfd ;gh og Nkvh I Nkvh yclkb g &
bl ;= Hjk ukih €k Idrh gA
ekuk e[ ; Ldy d ,d Hkx dk eku S bdkb gA ekuk ofu;j d Hkx dk eku v g] rFik ofu;j

Ldy d n Hix e[; Ldy d (n-1) Hkx d rY; gA
VHkr (n-1)s=nv

ns—-s=nv
nNS—nv=s

n(s-v)=s

S
S—v=—
n
e[; Ldy d ,d Hkx dk eku

ofu;j Ldy 1j dy Hxk di B[k

bl ofu;j dfyil dkvYireld dgr gA ofu;j Ldy dk dy ikB;kd ofu;j d Hkxk dn B[ ;k
dk vYirekd I x.kk djd ikir djr gA ofu;j dfyil dk dy ikB;kd mld e[; Ldy d ikB;kd
rik ofu;j Ldy d 1iB;kd d ;kx d rY; gkrk gA

e[; Ldy d ,d Hkx dk eku s=1 feeh rFk ofu;j Ldy d dy [kuk dh I[;kn=10 g

. ] s 1 T el
rk ofu;j dk vYirekd = 10 feeh % 01 feel % 0-01 Neh- ghxkA (TP FEON A

S
S—vV=—=
n

;fnofu;j dfyil 1 fdlholr dk yckb PQ dk ekiu djuk g rkml
ofu;j d uhlp d nkuk tcMk d chp QIk dj ofu;j dfyil 1 1B;kd fp=
futukulkj Kkr djr gA

ofu;j Ldy dk ikpok Hix e[; Ldy d fd I Ha Hkx dh Bk e gA

vriolr dh yckb PQ = e[; Ldy dk ikB;kd $ ofu;j d ikpo Hkx dk eku x vYirekd
% 12 lek $ 5 x 001 leh-

% 12 let- $ 005 len

% 1-25 et

bl idkj nh xb oLr PQ dh yckb 1-25 Beh gA
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3- "W;kd =fV& ofu;j dfyil d nkuk tcMk dk feyku 1j ;fn ofu;j Ldy dk "W; rFk e[;
Ldy dk "W; vkil e ugh feyr g rk ;= e "W;kd =V girt gA "W;kd =V nk 1dkj dh grh gt
(i) &ukted "W;kd =fV] (iii) _ .KRed "W;kd =fV
(i) tkukRed *WU;kd =fV& ;fn nkuk tcMk dk feyku ij ofu;j Ldy dk *W;] e[; Ldy d *K;
d nk;h vk gkrk g rk "k;kd =fV éukked dgykrt gA bl Kkr dju d fy, ;g n[kr g fd nkuk tcM
feyku 1j ofu;j Ldy dk "W;] e[; Ldy d fdl fplg d Ihék e gA fQ bl ofu;j d Hkx d elu
e vYirekd dk x.k djd ml dy ikB;kd 1 fplg Ifgr %Vkr gA
') 11B;kd % dy 1B;kd & #"W;kd =fVh 1 4T
dulfed "Wzkd =N % 6 x 001 ler —
¥, 006 Deh
I;tn 125 Beh 10 1kB;kd gk rkh
) 1kB;kd % 1-25 & 1$0-06%
% 1-19 et
i) _ .kRed "K;kd =V & ;fn nkuk €tcM feyku i1j ofu;j Ldy dk "W; e[; Ldy d "W;
d ck;h vkj gkrk g rk "W;kd =fV _ .kked dgykrh gA bl Kkr dju d fy, ;g n[kr g fd
nkuk €cM feyku ij ofu;j dk dku Bk tkx] e[; 1eku d fd I Hix dh Bhek e gA ml Hix
dh B[ ;kdkvYireid 1 x.kk djd ml fplg Ifgr dy ikB;kd 1 %Vkr gA *W;kd =fV fplg
Ifgr %Vkb tkrh gA
) 11B;kd % dy 1B;kd & #'W;kd =fVh
__.KRed "W;kd =fV % 7x0-01
%, 007 Neh
;fn 1o 1kB;kd 1-25 Bek
) 1B;kd % 125 & 1&0-074 fpo= % _ .kRed "kU;kd =fV
%4 1-18 et
4- ofu;j 1B Kkr dju d fy, ;g n[kr g fd ofu;j ieku d "W; 1 1gy e[; ietu dk 1B
D;k g\ fQJ n[kr g fd ofu;j ieku dk dku&lk tkx e[; 1eku d fdl Hix T feyrk g\

ofu;j 1eku dk &k Hikx e[ ; 1eku d fd Ih Hkx dn Bhék e feyrk gl mle ofu;j d vYirekd
dk x.k djd ofu;j ieku dk 1kB Kkr dj yr gA

el AR el

PR

o5 1
|H\\‘HH‘WH‘HH‘HH‘HI |HH‘HH‘HH”HH‘HH‘H|

fp= |t &ukked "kUs;kd =fV

fp=
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mijkor fp= (a) e e[; o ofu;j teku dk "K; fey jgk g vkj ofu;j 1eku d 10 Hkx] e[ ;
leku d 9 Hkx d cjkcj g rk mijkOr fofek B vYirekd 0-1 feeh ;k 0-01 Deh- Kkr dj fy ;KA fp= (b)
e ofu;j 1eku dk *W; e[; 1eku d 4 feer [kku d utnid g rFik ofu;j ieku dk 4 ;k Hkx] e[ ;
teku d fdlh Hix dh Ik e g vt vrj doy pkj Hkxk d cjkcj gA

~1Hkx d fy, vrj % 01 feel
~A Wk d fy, vrj % 4x0-1 % 04 feeh
i.k 1kB % e[; ielu dh eki $ ofu;j ieku dh eki
% 4 feelr $ 04 feel % 44 feeh
5- ofu;j dfyil d futu mi;kx gkr g&
@  ofu;j dfyil dn Igk;rk I fdIh olr dh yckb] pkMkb rFk ekVkb ekih €kt gA
@)  fdlh [k[ky cyu dk vkrfjd rHk cka 0;kI Kkr dj Idr gA
@iy  fdlh [K[ky cyu dh xgjkb ekiu d fy, Ht bldk mi;kx djr gA

L@XE ;k 1pekih

ge tiur g fd ofu;j dfyil 1 001 Ren ;k 01 feeh rd dh ek dk ;FkFrk I eki 1dr
gA yfdu din&dtih ge 0001 Bef ;k 0-01 feeh eki dk ekiuk iMrk gA bld fy, ofu;j I Hh vigd
I{exkgh ;= 1;kx djr g tk ipekih ;k LOXE dgykrk gA ;g LOXE elb@letVy LD d f)kr 1j
dk;dju okyk ;= gA bldh Bgk;rk 1 n"eyo d rillj LFku rd k) eki Kkr dj Idr gA bld
Hyk 1ry rij dh f=T;k Kkr dh tkrh gA
ipekih dk f1)kr & tc fdlh ,dletu pfM;k okyh f<cjh e ,d 1p dk %ek;k tkrk g rk bl dh
ukd ,d Bjy j[k e vix ;k 1N flkidrt g] ml 1p db fip ;k "pMr vrjky® dgr gA ;g ip di
nk tkB&ikN okyh pfM;k d chp dh njh gA
ekuk 1p dk ,d 1jk pDdj %eku e ip d flj Hjk r; njhS g rk ip dk pMh vrjky S ghxkA
;fn ipxkeh d olkh; Ldy ij n Hix g ri&

- - ip dh fip IpMh vrky# (i
VYIreld =255 cu oi: Loy Mok o T[GK o]

Liékj..krs LOXE e pMh vrrjky 1 feef rik olih; Ldy ij cu [iuk

dh B[ ;k 100 gkrh gA )
fp= § pMh vrjky
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ri Ldxt dk vYirekd :ﬁ feeh- = 0-01 feeh ;k 0-001 Deh

ipekih dh jpuk

ipekih d e[;r! riu Hkx gir g&

(i) U d vidkj dk ékr Ye

(ii) ip rik e[; Ldy

@iy f1j Ldy ;k olkh; Ldy

i) U d vidj dk sr Ye& bl ;=e U d vidkj dk 8r Ye girk g feld ,d flj ij
ekkr dk fLFkj xVdk A yxk gkrk g f€l LVM dgr gA bl Ye d nljh vkj fhjk ij f<cjh gkrh
g feldh vnj dh Brg ij Beku nfj;k 1 pMh dVh gkrh gA f<cjh d vnj 1p B bekj&mekj
flkhdk;k € 1drk gA

Gi) e[; Ldy& ;b bl ;= dke[; Hkx gA bl fp=e c I fn[l;k x;k gA ;g f<cjh Ye d
nk;h vkj c<rh jgrh gA ;g c<k gvk Hkx e[ ; Ldy dgykrk gA bl 1j Deh rFk feeh e vidr
lekuk gkrk gA

C olih; Ldy ;
L@ : , pv
Ye—
vidr j[K,
[K[kyk cyu
fp= i LOXt

Giy  flj Ldy ;k olih; Ldyé& ip dk ,d yc ip "I Hjk vix&IIN pyk;k € Idrk gA bl
Wk ij cjicj&cjkcj njh ij 100 fplg cu gir gA bl ipekih dk f1j Ldy ;k olk; Ldy
dgr gA
vigkfud ipekih e JpV dk icek Ha gkrk gA ;g fp=e R 1 n"fk;k x;k gA jpV dh Bgk; r

I ghip kL@ dk %ek;k thrk g tc jpV dk %eku 1j pV dh viokt vk, rk 1p dk ugh %ekuk pkfg,A

Ikfor =fV;k& 1pekih dk 1;kx djr le; futu =fV;k gk Idrh g&

(i) fIPNV =fV (Back lash error)
(i) "W;kd =fV (Zero error)
(i) fiPNV =fV (Back lash error) & ge tkur g fd 1p dk fl)kr g fd 1p d vix&iIN pyu
dh j[k; njh mid "'k d %eko d Fekuikrh gkrh gA 1jr ipekih dk yxkrkj mi;kx yku 1
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mbdh pfM;K K'k.k viin d dkj.k %1 tkrh gA b1 1p f<cjh e <hyk gk &krk g bl fLFfr
e ip dk ,d fn"kk e %ekr&kekr ;fn ,dk,d nljh in’k e %eku yx rk flj Ldy %e thrk
g] ip dh ukd vkx ;k 1IN ugh pyrh gA ;g =fV ;= dh fiPNV =V dgykrh gA
bl nj dju d fy, ip dk,d ghfn"ik e %ekuk pkig,A ;fn fdlh dkj.k I ip dk foijir fn*i
e pykuk iM rk ml vigd %ekdj tut mIh fn*k e pykuk pkig,A

()  "Wikd =V & ;fn ip d flj dk LVM I Li'k djku ij e[; ieku dh viekj j[K flj Ldy
dh *U;kd j[k dh Bid ek e u gkrh gk rk ;= e "K;kd =fV gkrh gA
;g =fV fuku nk |ko dh gkrh gA
id ekukked "WU;kd =fV (Positive Zero error)
Wk kRed *W;kd =fV (Negative Zero error)

idh  ekulRed "WU;kd =fV (Positive Zero error) & ;fn ip d flj
LVM I Li*k djku ij fhj Ldy dk "K; j[k I ubp jork gk rk
=fV guked "W;kd =fV gkrh gA ifp=h
bidk eku Kkr dju d fy, ;g n[kr g fd olih; ietu dk diu
Ik fplg e[; 1eku d "W; wviekj j[k d Bhd Bnek e gA bl
fplg dh B[ ;k dk vYirekd I x.k dju 1j éulRed "W;kd =fV dk eku ikir gkrk gA bl
=fV dk iffir ikB;kd e 1 %Vk nr gA
ke MRed "W;kd =fV (Negative Zero error)& ;fn ip LVM I Li'k djku 1j flj Ldy dk
U e[; ielu dh jIk 1 Aij dh fn"lk e g rk =iV __.KRed "W;kd =fV gkrh gA

bidk eku Kkr dju d fy, n[kr g fd ieku dh "W; viékj [ d Bhd Bnék e olki; ieku dk diu
Ik fplg gA fQj bl fplg B[ ;k dk olki; Ldy di dy fplg B[k e 1 %vkdj vYirekd dk x.k
djr g bl idkj ikir elu _ .kRed "W;kd =fV dgykrk gA fp=e _ .kRed *W;kd =fV inf kr gA

Ino ;kn j[ku dh ckr g fd *k) 1B ikir dju d fy, iffkr 1B e 1 "W;kd =fV dk fplg
Ifgr %Vkr gA
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ekiu
mi’; v ofu;j diyrl di Bgk;rk I [[ky cyu dh yckb@wirfyd ;k ckgjh 0;kE@xgjkb
Kkr djukA
vko’;d midj.ki ofu;j dfyill] [k[kyk cyuA
ukekfdr fp= %
—vkrfjdo;kil eyu di g
virfjd toM — —1p
clgjh teh — ofu;j iekuk e[; iekuk iRt
\1 y—cyu dk ckgjh 05k
0 () ychd :ie
Difrd 1=t ofu;j dfyil dk vYirekd (L.C)

- _e[; Ldy d ,d Hkx dk eku
viired = - Idy 1] dy [huk df T[oK

i;kx fofek § ofu;j dfyil dh Igk;rk I yckh@0;kE@xgjkb Kkr dju d fy, i;kx fofék
IHo dh ,d leku gkrh gA

;incyu [H[kyk gk rk mBdh vkrfjd ,o0 clgjh 0;kI fp=kulkj cyu dk
yxkdj 1kB;kd yr gA

cyu dh xgjkb Kkr dju d fy, cyu dk fp=kulkj 4Ny yxkdj ") 1kB;kd
ukv djr gA

yckb@0; kB @xgjkb dh voykdu Bkjf.k;k ,d Beku gkrh gA

;ok ofu;j dfyil dh Igk;rk I cyu dh ycko dh fofk Be>kb xb gA
(i) loiFke ofu;j dfyil dk vYirekd Kkr djr gA
(ii) ;in midj.k e "Wikd =V g rk mbdk 1dkj rFik eku Kkr djr gA
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@iy  vcfn, x, cyu dk nkuk tcMk d chp bl 1dkj j[kr g fd midh yckb e[ ;
teku d lekrj grA

vy bl fLFkir e 1p dk dldj cyu dk nkuk tcMk e I fudky yr gA

v) vc ;gnfkr g fd ofu;j dk *K; e[; 1elu d fdl Hix d vix gA ;g e[;
ielu dk 1B;kd ghxiA

(vi)  rRi‘pkr ;g irk yxkr g fd ofu;j 1eku dk dku&lk fplg e[ ; 1eku d fdl
fplg d BkFk feyrk gA bl B[k dk vYirekd 1 x.k dj nr gA ;gh ofu;j
dk ikB;kd ghkxkA

(viye[; 1eku d 15B;kd e ofu;j d 1kB;kd dk €M nr gA ;gh cyu dh yckb gkxhA
(i) bl fofék dk db ckj djr g vij mudk eé;eku fudkyr gA

ix) virebl ikB;kd I *K;kd =fV dk fplg Ifgr %AVk nr gA ;gh cyu dh “k)
yckb gkrh gA
voykdu Bkj.kh

;= dk vYireld % lel
"Wakd =NV d fy, ifek 06
@ |e[; Ldy dk iB ofu:j Ldy di ilB dy B
ilef- et Hkkxk o B[;k | Hkxk db B[k =< vYirekd| iled- eb
1- X T P
2- X T P
3 X T P
4 x T P
5 x T P

cyu di yeib d fy, ifk 14j.6&
VA Lo (S VR T — leh
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@ |e[; Ldy dk ikB ofu;j Ldy dk 1iB dy 1B
iheh el Hkxk b B[k | Hexk dhb B[k x vYirekd| ilel- eb
1- X R [————
2- X R [————
3 X R [————
4- X R [————
5 X R [————
VEIr 1f{kr yckb ¥ & e leh
okLrfod yckb % vklr 1f{kr yckb it "W;kd =fV%
ifj.kke ) cyu dh VHI'B Yk e et iblh idkj 0;kI ,0 xgjkb d eku dk Kkr
djr gA
Bkoékkfu;k ¢ 1. cyu dk tcMk d eé; Bhd idkj dluk pkig,A
2~ 1{k.k cyu d fofklu LRkuk ij T yuk pkig,A
3 1B;kd kK yr le; nf'V Ldy 1 yEcor j[kuh pkig,A
4- "W;kd =tV Kkr dj vr e mI Avk@ €M nuk pkig,A
ekiu
mi’; b Laxt dh Dgrk B orkg dk 05k Kkr djukA
vko’;d midj.k  L@xE rkj vknA
ukekfdr fp= '}
W f<(|:ih[ "K'k 1ekuk - JfpVv
| e[; ieku | R
VI [ |
T Ye [[kyk cyu ©

L@xt dk pMh Vvirjky
olkh; ieku ij dy [Kuk db B[ ;K

fDr@l=t  LOxt dkvYireld=
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1 ;kx fofek

ukVv

b

b

foKiu] dfi 9

01
100

0.001 I-eh

rkj dh f=T;k Kkr dju d fy, L@xt dk i;kx dju d io iFke "W;kd =fV
Kkr djr gA "W;kd =fV fudkyu d 1*pkr midj.k dk vYirekd 1= dh
Bgk;rk 1 fudkyr g ;g ik;b-001 B-el gkrk gA

ve ik;kixd rkj dk Ldxt d ipk d chp dlr g vkj Vkih dk %ekr g rFk
e[; Ldy dk ikB;kd ukv djr gA

olk; Ldy dk ikB;kd Niodkuniod i<r g ible ;g n[kr g fd olih; Ldy
dk dku Bk Hkx e[ ; ieku d lkeu gAt

voykdu Bkj.kh e elu jIkdj rj dk 0;kI Kkr djr gA ikir iffir 0;k1 e
Wikd =V %Vkdj eku ikir djr gA

0;kI d viekkj 1j f=T;k Hn fudkyh €k 1drh gA

Wikd =iV d fy, i{k Bk

@-|e[; Ldy dk elu Wk Ldy dk eku dy 1B
ilel- eh Hkkxk dh B[k | Hékxk db B[k x vYirekd| ileh el
1- X e N ———
2- X T
3 X T
VEEr *Kskd =fV £ s lek
rij d 0kl d fy, i{kk Dj.kh ¢

@- | e[; Ldy dk elu

olii; Ldy dk eku

ileh ek

Hkkxk dh B[k | Hkxk dh B[k < vYirekd | ileh- ef
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X . kuk b)) kg dk 0k % af{kr 05k & fplg Rfgr *W;kd =fv

@ i dr - AEL e
1fj.kke boovrbing X, rkj dk 05kE e ek ,0 f=T;k o leh ikir gbA
Rkotkkfu;k + 1 rkj dk ip d chp vitd didj ugh j[kuk pkig,A

2 1B;kd rkj d fHlu&fHlu LFkuk 1j yuk pkfg,A

3 jfpV dk i;kx vo*; djuk pkig,A

4 1p ,d gh fn"k e %%ekuk pkfg,A

/ofu

mi’; v By ykyd dn Igk;rk I ycko d Bki{k viordky e ifjoru dk vé; ;u dj

L-T2 d ef; xkQ [KpukA
vko’;d midj.kt  1jy ykyd] kx| ofu;j dfyil] LVki okp vkinA
fl)kr i vyx&vyx LFkuk 1] x#Roh; Roj.k dk eku fHlu gkrk gA ;fn fd I LFkku 1j

x#Roh; Roj.k g, ml LFku 1 1jy ykyd dk viordky T, ykyd dh yckb ftld
iHkodkjh yckb dgr g] ;fn Lgk rk 1jy ykyd d fu;e 1 viordky] yclb

d leluikrh gkrk gA 141
ukekfdr fp=1%

ok

— 1jy ykyd
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1;kx fofek & 1

4-
5
o-
voykdu Bkj.kh

foKiu] dfi 9

loiFke ofu;j dfyil dh Igk;rk B 1jy ykyd ixkydi dh =T;k dj yr
g sk 1o I fuf*pr Kkr f=T;k okyk 1jy ykyd 1;kx e mi;kx djr gA
gd dh ycib Ldy dh Bgk;rk I Kkr dj yr gA
ex dh yckb bl idkj yr g fd ml ycko e xky dh f=T;k ,0 gd dh yckb
thMu 1j eku 1.k 10 d x.kd e ikir gidA ;g Bfoekk dk fy, djr g vio";d
ugh gA
thi& xky dh f=T;k $ gd dh yckb $ ékx dh yclb

%12%$14$774

% 80 len
bl yckb dk dy yckb ;k iHkodkjh ycko dgr gA
bIh 1dkj ékx dh yckb c<kdj 80] 90] 100 ---err le djr gA
vyx&vyx yckb ydj 15&20 nkyu djkr g, LVki okp 1 Be; ukv djr gA
vr e yckb ,0 viordky d eé; xkQ [Kpk tkrk gA

1- ofu;j dfyil 1 xky lykyd: dn f=T;k Kkr djuk *

1.k Dekd&l

2-| e[; Ldy dt iiB "Wk Ldy dk elu k1 dy B
X Hkxk dh B[k Hkxk dh B[k x ilel- eh
vYirekd (y)
1-
2-
3
05k0 e "W;kd =V dk Ak yr gA VL 1 1 p—
f=1;k = i
2
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Ij .k Dekd&?

@-| gd di | xky di | #kx di | dy ifkodiji | dy | nkyudky (1) | T

yclb (@) | f=Tsk (b)| ycib (1) | yecib (a+b+) | Tej; |, dy le;
* nkyuc dh Ik

1-
2-
ifj.kke boxkQ B Li'V ghrk g fd T oc VL VFkr T2ec L
viordky dk ox] itkodkjh yckb d Bekuikrh gkrk g vij xkQ By j[k ikir
gkrh gA

\¥)

Rkoékkfu;k ¢ 1 ofu;j dfyil LVki okp dk vYirekd Kkr djuk pkfg, Bk gh *K;kd =fV dk
Ho 1 °Kéku ko™ ;d gA
2 1)y ykyd dh xfr 1jy vior xfr gkuk pkig,A
3 ykyd dk folFkkiu 4° I 5° gkuk pkfg,A
4 1jy ykyd dh xfr e %%k dk itko U;u gkuk pkig,A
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mi’;

vko’;d Tkexh

f1)kr

i ;kx fofek

voykdu

xkQ
ifj.kke

Bkoékkfu ; k

b

b

b

b

foKiu] dfi 9

xfr

xfr d vidMk I njh Te; xkQ [kpu o xfr d idkj dk vé;;u djukA
vidM] injh o le; di xkQ 11j] i1fly] Ldy vkfnA

tc dib oLr Beku le; e vlelu njh pyrt g rk mbdh xfr vieiu xfr
dgykri g A tc dib oLr letu le; e leku njh r; djrh g rk mbdh xfr
,d leku xfr dgykri gA ,d leku xfr dk nji&le; xkQ ,d I Bjy [k
gkrh gA

fn, g, vkdVk d vkelkj 1j njh o le; d fy, mfpr iekuk puA

ve le; dixkQ 1ij d {kfirt v{k ij rfk njh dk méokékj v{k i [k dj xkQ
[KpA

le; 0 1 2 3 4 5 6 7

fLFfr 2 6 12 12 12 18 22 29

xkQ e j[k AB o j[kk cD ,d leku xfr dk rFk j[kk BC vleku xfr dk
crirk gA

tekuk dk p;u mfpr gk blfy, Bkoékuh 1od p;u djA
le; dkx vik 1j rRk njh dky v{k 1] yxA



1k keuk dk;

Ik keuk dk; gr vko';d fun'k&

1- ik;keuk dk; NKVENKY Beg e i fd;k € Bdrk gA

2- iIR;d Nk= dk dy riu ik;keuk dk; djuk viuok; g vFkr Hkfrd] jlk;u] €0 foKku riuk
fo'k;k 1 ,d&,d ak;ktuk dk;A

3 ik keuk ylku dk; @ec) gkuk pkig,A vko®;drkulllj fp=@i11j@diVX@ikn'k@
Ixg@QKVixkQ@xkQ@wU; dk mYy[k Hh fd;k €k Bdrk gA

4 ik;kixd iji{lkofek e 1R;d Nk= Jjk fd, x, 1;kx ,0 1k;ktuk dk; 1 ekf[kd 1"u INk tkuk
viuok; gA

5 LFkun; Bel;k dky dj Ha ik;keuk dk; fd;k € Idrk gA

tho foKku

1 oxhdj.k dh 1f@;k dk le>ukA

2 Jixk d yfk.k@if'vdj.k@mipkj d foftkiu rjtdk dk Te>ukA

3 fdlh ,d ik d ikdrokl dk ve;;u djuiA

4 to futuhdr ,0 to viutuidr dpj dh 1gpku djukA

Jhk;u foKku

1 nfud thou e mi;kx fd, thu oky foftkiu fed.k dk Ipic) dj foy;u] dkykbM o fuycu
e oxhdr djulA

2- viu VkB&IkE ik, thu oky rRok] ;kixdk ,o fed.k dk Ipic) djr g, mud nk&nk mi;kx
fy [kukA

3 nfud thou e mi;kx e ykb tku okyh IyifLvVd dh oLrvk d 1ui p@.k e IykLvd diM dh
Hfedk dk Be>ukA

4- viuh “kyk d vil&ikl jgu oky vyx&vyx 0;olk; 1 €M ikp 0;0r;k 1 ppk dj fd

fiNy 1kp 0% e mudk thok*e béku idk; yk| ,y-ib-th] 1Vky] feéh dk ryh dk mi;kx c<k ;k
de gvk gA ;g Ho 1rk yxk, dh thok'e beku cpr gr mud Hjk D;k&D;k mik; fd, gA

Hkfrd foKku

1-
2-

Roj.k ox o enu Icélh nfud mnikgj.kk dk ryuiRed ve;;u djukA
Aj@foky; e ifrfnu [kir giu okyh Atk dh x.kuk djuka
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mi’; 4

vio’;d Bkexh |

fofek &

foKiu] dfi 9

tho foKku
to fofo/krk ,0 oxhdj.k
oxidj.k dh 1fd;k dk Be>ukA

lydLvd dk Ldy] ydMh dk Ldy] ifly] ydMh dk xVdi vikyfiu] yig db
dhy] jcj dh xn] f@dV dk cYyi] pkci] dnu okyh jLIH] pkd] fdric] jcj] Tkofdy
dk V:c] dip dk VAM] Tery ni .k

bu oLrvk di Iph dk CydciM 1 fy [k yA nkuk Begk d InL; viu&viu ifrfufé
pu yA bld ckn ijh d{ik dk nk Tegk e ckVA dikb Hh ,d leg dk ifrfufek Teg
dwl; InL;kdhennyrg, Iphe I fdliH ,d olr dk uke 1ph 1 fy[kd]j
’i{kd dk nA é;ku jg nllj leg d InL;k dk irku py ik, fd iph 1j fdl oLr
dk uke fy [k x;k gA

nlj leg dk 1ph 1j fy[k g, uke dk 17uk dh Bgk;rk I c>uk gA ; i’u leg
,d d InL;k I fd, &,xA leg dk ifrfufék i’u iNu d fy, mikjnk;h gkxk ijr
leg d vU; InL;k I Dylkg&e’kojk Hh viuok; gkxkA ftu 1°uk d toke gk ;k
ugh e vk Idr g doy o gh 1’u iN & Idr gA mnkgj.k d fy,& D;k og oLr
[kyu d dke vkrt g\ 1R;d Beg dk ,d ckj 1’u INu dk ekdk feyxkA & leg
de 1 de 1’uk e oLr dk uke c> yxk og fotrk gkxkA

1'u i1 oLr c>u dh 1f@;k e nkuk Begk e oLrvk d fdu&fdu x.k dk wviekkj cuk;k\

2- 1B e fn, x, fp= Bekd&l dh Ngk; rk ydj vki bu oLrvk d oxidj.k dk ,d fyk
pkV cuk, A

gekjk LOKLF;

J fdUgh 1kp jkxh 0;r;k 1 1Eid djA futufyflkr rifydk d vullky mul tudkjh 1kr dj
ubp fn, x, i uk dk mlkj fy[kA

Jkxi dk uke

Jjkx d yfk.k €kp djokb ;k ugh| Jkx dk uke | jkx dk mipkj

1'u !

o bue I fdru yikxk u jkx dn 1f'V d fy, tkp djokb\
) fdu&fdu jkix;k u mipkj djok;k\
o mipkj d fy, D;k&D;k rjhd viuk, x,\
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mi";

ikdrokl
y o fdlh ,d akek d 1k—rokl dk ve;;u djukA

vko';d Rkexth & dkif] ifly] jcj] "kiuj] jJLEN] gMy 1 wkfnA

fofek % Dbl dk; dkdjud fy, dfikd IHo DkFa 3 15 d legke cV kA bld cin vig leg
xktj MA rRk vigk Teg c’kje 1kék 1 Dcfékr thudkjh ,d= dju dk dk; djxA thudkjh
ikir dju e futufyffkr fcnvk dk vo’; “kfey dj&
o ik d mxu d LRku d yxtx 1 oxelVj d {i= e vij dku&dku I kk feyA budh B[ ;k
Hb ukv djA bu ket dk [Ku oky €ho&trvk dh mifLlRfr ;k mue thok d }kjk blg [k,
tiu d iekk itV yxk 10K dVI&QVh iflk;k wifniA
o 1ikk d mxu oky LFku dh feéh dk fooj.kA
o k& dk mi;kxA
e p;ufd, x, ikk dk fp= Hh cuk,A
1’u b1 tudih ikir dju d cin 1ut dffk e vidj vU; Begkd BiF viun tudkgh dk feyiu djA
2- feyku dh 1f@;k e D;k&D;k Dekurk, o vlekurk, feyh\
3 ,dohitkfr d thok d ikdrokl e fkurk gk Bdrh gA vkid Hjk 1kir thudkjh d
Intk e b1 dFu dh foopuk djA
dpjk vkj midk ic/ku
mi’; iy to futuhdr ,o to viutundr dpj dh igpku djukA
vio’;d HBkexh § feéh ;k Iyiflvd d 8&10 1k=] feél] dkj dkxt] xkn] ty] 1kdfrd dpjk ,0
ekuo fufer dpjk €1& Iith d fNyd] VkQi d jij] diy dkp d vdM ,o
xkfy ;K ckry d <Ddu vifnA
fofek i dpj e I to futuidr ,0 to vfutuldr iniFk dk Kir dju d fy,
futufyf[kr fofék dk 1;kx fd;k tkrk gA
1 1=y t vklkuh 1 miyGk gk €1& feéh d cru ;k IykiLvd d I;ky
vifnA viB nll ik=k e dN Lrj rd feéh dk Hj yA uef cuk, j[ku gr mle
ty dh ek=k feyk,A dN ikdfrd ,o0 dN efuo fufer dpj tl& Itth d
fNyd] VkQi d jij] diy] dkp d VdM ,0 xkfy ;K] ckry d <Ddu vifn yA
IR;d oLr dk vyx&vyx ik= e j[kdj feéh e nck nr gA iR;d k= ij nck,
X, dpj dk uke o fnukd fy[kdj dixt I fpidk nr gA vc BH ik=k dk
fdIh Nk;knkj LFku 1 jLkdj yxtx riu B pkj Hrkg rd NiM nr gA riu
I pij Hirkg i’pkr ik= 1 feé [kndj n[k fd feéh e nckb xb oLr dk D;k
gVKA oLrvk e g, Ifjoruk dk ijik.k dj futufyf[kr 1dkj 1 Bpic) djA
Ik= @ekd| olLr dk uke .k vidivr | vkfkd vidVre | dib ifjoru ugh




296 foKku] dfik 9

o ,Iholrvk d uke fy[k €k 1.k -1 T viZiVr gk xbA
o dku&dku I oLr, , It g ftue dkb fjoru ugh vk;k\

jhk;u foKku
InkFk § 1dfr ,0 0;00kj

mi®; i nfud thou e mi;kx fd, tku oky fofdlu feJ.k dk Iphc) dj foy;u] dkykoM
0 fuycu e oxhdr djukA
fl)kr i foy;u ,d lekxt fed.k g] foy;u d d.k bru NKV gkr g fd mlg vk[kk 1 ugh

n[k tk IdriA Nkuu dh foftk Jjk foy; d d.k dk foy;u I 1Fd ugh fd;k &k
Idrk gA d.lk d NkV vkdkj d dkj.k ; 1dk’k dh fdj.k dk Qykr ugh gA blfy,
foy;u e 1di’k dk ekx fn[kb ugh nrk gA fuycu ,d fo'kekxh fed.k gA bld d.k
vk[k T n[k € Idr g rFk 1di’k dh fdj.k dk Qyk nr g fell midk ekx
fn[kb nrk gA Nkudj bld d.k dk iFkd fd;k € Idrk gA dkykbM ,d fo'kekxh
fed.k gA bld d.k dk vkdkj bruk Nkvk gkrk g fd blg wk[k I ugh nfk &k
Idrk gA fdir ; bru cM gkr g fd 1dk’k fdj.k d ekx dk Qyk nr gA blld d.k
dk Nkudj 1Fkd ugh fd;k € Idrk gA

fofek it Nk= mu fed.k di Bph viuh dkih e r;kj dj] ftudk o nfud thou e mi;kx
djr gA
@-1- 1 NKFk foy; u@dkykbM@fuycu oxhdj.k dk wkekkj
1| unc dk kjcr | foy;u foy; d d.k fn[kb ugh nr] bu
d.k dk Nkudj vyx ugh fd;k tk
Idrk gA
2-
3.
4-
5.
6-
7-
8-
0.

ilr voykduk d viekj 1] Nk= d{lk e ppk dj rFk mI ppk I ikir fu'd' dk fcinokj viun

IEDV fj1kV e “lfey djA
ukV t Nk= viu nfud thou e mi ;kx fd, thu oky [K] 1nkrk] nokb; K vkl &Ikl d 1fjo’k e miy(&
foy;u] dkykbM rFk fuycu d mnkgj.k yA

IH0 1keDV fy[kr Be; fo]kFh bl ckr dk mYy[k vo’; dj fd vkidk ikeDV djr le; fdl
i1dkj di dfBukb;k vk;h rFk vkiu mudk fugkdj.k dl fd;kA ;fn vkiu 1keDV dh dk; ;ktuk e
dk; d nkjku cnytko fd;k gk rk midk dkj.k Hh fy[kA bl 1k€DV d Hjk vkiu D;k&D;k Bh[k bl
ckr dk mYy[k Ho 1k€DV fjikv e djA
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INkFk % 1dfr ,0 0;0gfj

mi*; v viu vkb&ikll ik, thu oky rRok ;kixdk ,o fed.k dk Iphc) djr g, mud
nk&nk mi ;kx fy [kA
fl)kr i rRo Inkfk dk og ey - g] fEl Jkbk;fud vk Hjk vU; 1jy inkFk e

folkftr ugh fd ;k tk Bdrk gA ; ékr rFk velkr e oxhdr fd, tk 1dr gA eir,
pedhyt] rki ik fo]r Ipkyd] rU;] vikkrog; rik ekfRod eofu mRilu djrh g]
tefd veékr, ; x.k inf’kr ugh djrh gA vékr, fofflu jxk dh rFik fo]r dh
dpkyd rFik Hxj gkrh gA skixd nk ;k nk B vigkd rRok d fuf’pr vuikr e
Jklk;fud Bskx B cur gA ;kixd d x.k vo;oh rRok I fHlu gkr gA fed.k nk
;knk 1 vigd rRok sk ;kixdk d fd Ih Hh vuikr e feyk, thu 1j cur gA bud
fuek.k e Jkbk;fud vitki@d;k ugh gkriA bue vo;ok d x.k ik, €r gA

fofek i Nk= viu vkl &ikl d 1fjo’k dk voykdu dj rRok| ;kixdk ,o feJd.k dk mud
XM d wvigkkj 1j igpku rik mud mikx dk thudj Bk e ukv djA
@-1-| mnkgj .k rRo@ ;kfxd| vo;o rRo@ ;kfixd@ fed.k d | mi;kx
@fed.k ke j[u d dkj.k
1 | ykg di | rfo ykgk Ijy InkFik e foHkfEr
dhy ugh fd;k €k Idrk
2- Tkun ;kixd gkoMktu Jklk;fud Bikx 1
rrk viDlhtu | cur gA
3 iry | fed.k dkij fuek.k e jklk;fud
rfk fed Vi@ ;k ugh gk
4-
5.
6-
1-
8-
0.
dk;yk 1Vkfy;e ,o 1Vijlk;u
mi*; i nfud thou e mi;kx e ykb thu okyh IykLVd dh kLrvk d 1ut p@.k e IykfLvd
diM dh Hfedk dk Te>ukA
fl)kr i oreku le; e 1Vijlk;u d vrxr Iyifilvd mjkx dk rteh 1 fodkl gvk gA

IykLvVd dh cuh oLrvk dk mi;kx ge viu nfud thou e cgrk;r e djr gA
IyiiLvVd d x.kke d viekkj 1j budh dkiMx dh thrh gA € 1R;d IykLvd oLirvk
1j vidr gkri gA b1 IykLvd diM dk ge vklkun I n[k Bdr gA dkiMx d viekj
1j oh mBdk iui pd.k fd;k thrk gA
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fofek §

o fo]kiFk;k d Degk dk fuek.k f’k{kd d ekxn’fu e fd;k €k,A

o iIR;d Beg viun “lkyk d vil&ikl d ikp %jk e tkdj] mul ppk dj mud }jk mi;kx e
ykb thu okyh IykfLvd dh oLrvk d uke rFik mu i1y vidr diM dk viuh dkih e ukv dj
IyiiLvd d i1ut p@.k 1j ppk djA

o fo]kFk viu ekgYy et ;g Bofk.k dj Idr gA

° lo{k.k d Ik’ pkr flu&flu Teg ukv fd, x, voykduk di d{ik e ppk dj 1&7 diM rd dhb
oLrvk dk oxhdj.k dj rifydkc) djA

o viu fi{kd rFk BkFGk dh enn | bu rifydkc) oLrvk d iut p@.k 1j ,d Bkjxfikr fjakv
r;k djA

. viuh "lkyk sk viu elgYy d ikl d dciMi oky I Tid dj thudkjh ,d= dj fd IyifLvd
dh oLrvk d diM dk mud fy, D;k egRo gA

o IvkiLvVd dk c<rk mi;kx] LokLF; d fy, gifudkjd gA bl fo'k; i BLFK ie[k@ikpk; dh
enn 1 0;k[;ku dk vk;ktu dj ikr tudkfy;k dk viun fjikv e “lfey djA

dk;yk 1Vkfy;e ,o 1Vijlk;u

mi”; i thok'e béku dh [kir ,o bud Bj{k.k gr fd, €k jg 1;kI dk thuukA Lo; ,0
lenk; dk thok"e Bj{k.k d mik; gr ifjr djukA

f1)kr i thok’e beku dh [kir ,o0 bud Bj{k.k gr fd, €k jg 1;kBk dk €kuukA Lo; ,0
lenk; dk thok"e béku Bj{k.k d mik;k gr ifjr djukA

fofek §

o fo]kiFk;k d Begk dk fuek.k f’k{kd d ekxn’ku e fd;k €k,A

o iIR;d leg viuh "kyk d vil&ikl d 1kp %jk e tkdj] vyx&vyx 0;olk; T €M 1kp
0;0r;k 1 ppk dj fd fiNy 1kp o'%k e mudk thok’e béku mi;kx idk; yk] ,y-i-th] iVky]
feéh dk ryh c<k g ;k de gvk gA ;g Ho irk yxk, fd thok’e beku cpr gr mud Hjk
D;k&D;k mik, fd, x, gA mull ppk dj mud Hjk fd, x, mik;k dk ukv cd e Ipic) dj
YA fo | kFih i Benk; dk thok’e beku Bj{k.k d mik; B>k, rFk mud BiF dh xb ppk dk
mYy [k viuh 1k€DV fjikV e djA

Hkkfrd  foKku
xfr
mi’; ' ox] Roj.k 0 enu Bcéh nfud mnkgj.k dk ryuiRed vé; ;u djukA
vko’;d Rkexh ¢ fojke %M fHklu&iu 1dkj d Rkeku LRkbfdy] ekvj Rkbfdy] dkj] fjDkk:
dixt] 1u] ifly] Vi vifnA



I:itxd di;

fkr

Roj .k

i ;kx fofek

b

,0 If;itur a; 299

fdlh xfreku oLr }jk ,d fuf’pr fn’k e bdkb le; e r; dh xb njh dk ox
dgr gA
foLFkkiu
0X =
le:

vietu xfr e le; d I ox e ifjoru dh nj dk Roj.k dgr gA
ox e ifjoru
le:lrilv

Roj.k d etu e deh dk enu dgr gA

0X] Roj .k 0 enu Bcék nfud mnkgj .k dk vé; ;u dju d fy, ,d ny dk xBu
dj] ftle pkj&ikp InL; gkA

,1 eix dkp;udjftle dN lery ekx g dN od ekx o AN mcMé& [keM
okyk ekx grA

fuf’pr njh dk fpfigr dj ogk ,d InL; Idr d fy, [iMk dj nr gA

ml LRku I xtju oky fofflu 1dkj d Biékuk Hjk r; di xb njho Be; dk ukv
dj Bkj.k cuk,A njh dk Vi ;k eV Ldy I rRk Be; dk LVki okp T ukiA
mDr vkdMk dk ¢;kuiod VE;;u dj voykdu djA

foJ.k ¥

voykdu rkfydk

@-1 fooj.k

iny |[lkbfdy | fiD’kk |ekV] Bkbfdy |vkVk sk dkj

1 iFke lery 20 e r;
dju e yxk le;A

2- f}r; odh;
dju e yxk le;

ry 20 el r;

3 mcM&[kkeM 20 el r;
dju e yxk le;

ifj. ke

B koekkfu ; k

b

b

1-

?-

Riekuk Hjk ox] Roj.k 0 enu dk ryliRed ve; ;u dju I ;g irk pyrkg fd
lery elx e Roj.k o mcM&[KcM ekx e enu gkxKkA

njh fpfigr djr Be; ,d gh ekid dk i;kx dj rifd nfj;k Feku o 1kr vidM
) gkA

fojke M ydj jiLr e Bjf{kr LFlku 1j [WM okdj Be; uki rkfd nAVuk u gk
1dA

blh viekj 1j Bery txg 1j pyuk Ihf<;k 1 p<iuk o Bhf<;k 1 mrju dk
mnkgj.k Hh y Idr gA
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“‘]
vko’;d midj.ki
|

l
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ikktuk dk; ddk; rik Atk

%j@foky; e tfrfnu [kir gku okyh mTik dh X.kuk djukA
%Mh o foffklu fctyh d midj.k dh "kfDr ekiu gr eYVhelVj o vU; midj.kA

fl)kr v afrfnu [kir mek dh x.kuk futu I=1 djxA
ifrfnu [ir Atk midj.k di B[ ;kxmidj.k dh "kDr lokV efix le; i%V ek
1000
1;kx fofek v vkid %j@fo|ky; e yx fofflu midj.k Hjk ifrfnu [kir gu oky mtk dh
x.kuk dj] vki viu %j d fceyh 0;; di edfld X.kuk djxA
voykdu rkfydk
@-1midj.k dk|midj.k dhfmidj.k dh| midj.k d pky mEk dy mtk
uke [k "kiDr  [gkyr e yxk le; [kir [kir
X kuk U ifrfnu dh mek %
2- ekg di dy mtk % ifrfnu dn mek x fnuk di B[ ;k
3 fctyn 0;; % elg dh dy mtk x nj
1fj.kke i Aj@folky; di ifrfnu [kir mek s gA
I koekkuh UNE fojr 1 Bj{kk d Bi.k mik;k dk 1kyu djukA
2- fdlh Ho fo] r midj.k dk midh pky gkyr e Li’k u djukA
3 fo]r midj.kk 1 pky voLFk e 1;kir njh cuk; jkukA
Hkfo"; b vkl viu ekfld fctyh 0;; dk de dju gr D;k&D;k mik; djxA
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