
iz;ksx 21(i)

I;kt dh Nhyu dk LVsu;qDr vLFkk;h ekmaV rS;kj djuk] mldk lw{en'khZ }kjk izs{k.k
djuk vkSj izs{k.kksa dks fjdkMZ djuk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� ikni inkFkZ ls iryh ckgjh irZ dks fudkyus dk dkS'ky izkIr dj ldsaxs(

� ok;q ds cqycqyksa ds fcuk ,d vLFkk;h LVsu;qDr ekmaV rS;kj dj ldsaxs(

� ekbØksLdksi dk lapkyu vkSj mi;ksx] tSls mlds fy, izdk'k dk lek;kstu rFkk vè;;u
fd, tkus okys inkFkZ dks de vkoèkZu ij lgh Qksdl djuk lh[k ldsaxs(

� ,d iz:ih ikni dksf'kdk dk izs{k.k dj ldsaxs vkSj dksf'kdk vkSj mlds ?kVdksa ds lacaèk
esa izkIr viuh lS)kafrd tkudkjh ds lkFk rqyuk dj ik;saxs( vkSj

� ikni dksf'kdk ds dqN Hkkxksa tSls dksf'kdk fHkfÙk] dksf'kdknzO;] dsanzd vkSj fjfDrdk esa varj
Li"V dj ik;saxsA

21(i).1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg;s

1- dksbZ Hkh Ård tSls fd I;kt dh Nhyu] cgqr lh dksf'kdkvksa dk cuk gksrk gSA

2- fdlh dksf'kdk ds vusd ?kVd gksrs gS muesa ls dqN tSls dksf'kdk fHkfÙk] dksf'kdk f>Yyh]
dksf'kdknzO; vkSj dsanzd dks] la;qDr ekbØksLdksi dh lgk;rk ls ns[kk tk ldrk gSA

vko';d lkexzh

(i) I;kt dk dan (ii) CykSfVx isij (iii) MªkWij (iv) fXyljhu

(v) lsÝsfuu foy;u ¼vfHkjatu ds fy,½ (v) czq'k (vii) isVªhfM'k

21(i).2 iz;ksx dSls djsaxs

(i) I;kt dk ,d dan NkaV yhft;s vkSj mlds ckgjh lw[ks gq,
Hkwjs 'kYdksa dks gVk nhft;sA
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(ii) I;kt ds pkj VqdM+ksa ¼prqFkk±'kksa½ esa {kSfrt :i ls dkV
yhft,A ¼fp=k 21(i).1.1 esa nsf[k;s½A ,d xwnsnkj 'kYd
Hkh fudky yhft;sA

(iii) xwnsnkj 'kYd dh ckgjh ¼mÙky½ lrg dks viuh rjQ
>qdkdj vius lhèks gkFk ls mls rksM+ nhft;sA ¼fp=k
21(i).1.2½

(iv) bl rjg 'kYd ,d rjQ ls VwV tkrk gS fQj Hkh nwljk tqM+k
jgrk gS ftls vki vius cka;sa gkFk esa idM+s jgrs gSaA ¼fp=k
21(i).1.3 nsf[k;s½

(v) VwVs fljksa dks èkhjs ls [khafp,] vki ns[k ik;saxs fd vkids
cka;s gkFk esa idM+s gq, nwljs vkèks Hkkx esa ls ,d iryh
ikjn'khZ ,ihMfeZl dh irZ vklkuh ls fudyrh tk jgh gSA
fp=k 21(i).1.4 nsf[k;sA ;gh I;kt dh Nhyu gSA ,d
isVªhfM'k esa ikuh j[kdj mlesa bl Nhyu dks jf[k,A

(vi) ;fn Nhyu cM+h gks rks ,d ckjhd dSaph ;k fQj CysM dh
lgk;rk ls yxHkx 2 mm. dk ,d VqdM+k dkaV yhft;sA
bl dke dks djus ds fy, Nhyu dks ,d cwan ikuh esa lkQ
LykbM ij jf[k;s vkSj mls dkaV yhft;sA

(vii) ;fn Nhyu esa fdlh Hkh izdkj dh lyoVsa gks rks mls foPNsnu
lqbZ dh lgk;rk ls [khap yhft, ;k fQj I;kt dh Nhyu
dk nwljk VqdM+k ys yhft,A

(viii) bl lkQ&lkQ dVh gqbZ Nhyu dks ,d lkQ LykbM ij
ikuh dh ,d ubZ cwan ds lkFk eè; esa j[k nsrs gSaA ¼fp=k
21(i).1.5½ vkSj ikuh dh vfèkd ek=kk dks CyksfVax isij
ls lq[kk nsrs gSA

fp= 21(i).1.1

fp= 21(i).1.2

fp= 21(i).1.3

fp= 21(i).1.4

fp= 21(i).1.5

ckgjh lrg
viuh rjQ

’kYd dh
VwVh lrg

Nhyu

LykbM

Mªkij
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(ix) bl LykbM dks ekbØksLdksi dh de vkoèkZu 10x ekdZ okyk vkWCtsfVo ySal ij izs{k.k dhft;sA ¼izs{k.k
1 dks iwjk dhft;sA½

vfHkjatu (Staining)

(i) tc vkidks Nhyu esa ,fiMfeZlh dksf'kdk,a Li"V fn[kk;h nsus yxs] rc LykbM dks ekbØksLdksi ds
uhps ls gVk yhft;sA

(ii) LykbM ij ls ty dks ,d vksj cgk nsa vkSj fQj LykbM ij gh j[ks–j[ks Nhyu ds Åij ,d NksVh
lh cwan lSÝsfuu dh Mkfy, vkSj ml Nhyu ¼lkexzh½ dks yxHkx nks fefuV rd blh ¼LVsu½ esa iM+k
jgus nhft;sA

(iii) vfHkjaftr inkFkZ dks lw{en'khZ ds uhps j[kdj mldk izs{k.k dhft;s fd vfHkjatu Bhd izdkj ls gqvk
gS ;k ughaA ;g u rks vfèkd xgjk gksuk pkfg;s vkSj u gh cgqr gYdkA ;fn gYdk gks rks FkksM+s le;
ds fy, vfHkjatd esa j[k nsaA

(iv) vfHkjaftr inkFkZ@lkexzh dks czq'k dh lgk;rk ls LykbM ij ls mBkrs gSa vkSj mls ikuh ls èkksrs gSa vkSj
,d u;h LykbM ij ,d cwan fXyljhu Mkydj mlesa j[krs gS ;k fQj LVsu dh vfèkd ek=kk dks Mªkij
;k fQj uy ds ikuh esa j[kdj lkoèkkuhiwoZd gVk nsrs gSA fXyljhu dh ,d cwan dks rS;kj dh x;h vfHkjaftr
Nhyu ij Mkyrs gSa vkSj dojfLyi dks èkhjs ls j[k nsrs gSA

(v) vki vius cka;s gkFk ds dojfLyi dks 45° ds dks.k ij LykbM ij bl izdkj idfM+;s ¼tSlk fd fp=k
21(i).1.6 esa fn[kk;k x;k gS½ fd doj fLyi dk fupyk fljk fXyljhu dks Nwrk jgsA vc vki lqbZ
dh lgk;rk ls doj fLyi dks èkhjs&èkhjs uhps j[k nhft;s rkfd ml vfHkjaftr Nhyu ij ok;q ds cqycqys
u vkus ik;saA fXyljhu dh vfèkd ek=kk dks CyksfVax isij dh lgk;rk ls gVk nsuk pkfg;sA

fp= 21(i).1.6 doj fLyij yxkuk fp= 21(i).1.7 I;kt dh Nhyu dh ,ihMfelh dksf'kdk;sa

vc ;g LykbM vkxs izs{k.k ds fy, rS;kj gSA ¼izs{k.k 2 dks iw.kZ dhft;s½

(vi) lw{en'khZ esa nsf[k;s rFkk fn;s x;s vkjs[k ¼fp=k 21(i).1.7½ ds lkFk ftl LykbM dks vki ekbØksLdksi
ds uhps ns[k jgs gaS] mldh rqyuk dhft;sA

dsUnzd
dksf’kdk fHkfÙk

dksf’kdk nzO; fjfDrdk

fpeVh

dojfLyi
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21(i)-3 lkoËkkfu;ka

(i) Nhyu dks vfèkd le; ds fy, gok esa lw[kus ds fy, u NksfM+;s] ugha rks ;g lw[k tk;sxh rFkk blds
Hkhrj cqycqys vk tk;saxsA

(ii) Nhyu dks LykbM ds eè; esa gh ekmaV djuk pkfg;sA

(iii) Nhyu dks isVªhfM'k ls LykbM ij ;k fQj ,d LykbM ls nwljh LykbM ij ys tkus ds fy, czq'k ¼lqbZ
dk½ dk iz;ksx djuk pkfg;s] vU;Fkk Nhyu VwV tk;sxhA

(iv) ekmaV esa ok;q dk dksbZ Hkh cqycqys u vkus nhft;sA

(v) ekmaV rS;kj djus ds fy, lkQ&lqFkjh LykbM o doj fLyi dk iz;ksx dhft;sA

21(i)-4 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

ekbÿksLdksi ds vYi vkoËkZu ij %

(i) vki D;k ns[k ldrs gS ¼fcuk vfHkjaftr I;kt dh Nhyu esa vk;rkdkj dksf'kdkvksa dh yach&yach drkjas½

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

(ii) vki dksf'kdk dh dkSu&dkSu lh lajpuk,a ns[k ldrs gSa\ D;k vkidks dksf'kdknzO; esa dksf'kdk fHkfÙk]
dsanzd vkSj ,d cM+h&lh fjfDrdk fn[kk;h ns jgh gSa\

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

izs{k.k 2

I;kt dh Nhyu dks vfHkjaftr djus ds ckn

(i) D;k vkidks Nhyu esa vusd dksf'kdk,a ;k fQj dsoy ,d dksf'kdk fn[kkbZ ns jgh gSA bu dksf'kdkvksa
dh lkekU; vkÑfr D;k gS\ ¼vk;rkdkj] òÙkkdkj] f=kHkqtkdkj] cgqHkqth vkfn½

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

(ii) izR;sd dksf'kdk esa xgjk vfHkjaftr fi.M D;k gS\

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

(iii) D;k dksf'kdk ds dksf'kdknzO; esa vkidks dksbZ fjfDrdk fn[kk;h nsrh gS\

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

(iv) D;k dsanzd vfHkjaftr fd;s tkus ds ckn T;knk Li"V fn[kk;h nsrk gS\

........................................................................................................................................
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(v) dksf'kdk ds Hkhrj dksf'kdknzO; dh D;k fLFkfr gS\ ¼dsanzh; vFkok ifjèkh;½

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

(vi) dsanzd dh vkÑfr D;k gS\ ¼xksykdkj] v.Mkdkj vFkok vfu;fer½

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

(vii) I;kt dh Nhyu dh dksf'kdk dk vkjs[k cukb;s tSls fd og ekbØksLdksi esa fn[kk;h nsrh gSA mlds
fofHkUu Hkkxksa dks ukekafdr dhft,–tSls dksf'kdkfHkfÙk] dksf'kdk nzO;] fjfDrdk rFkk dsanzdA

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

(viii) dksf'kdk dk fp=k cukb;s vkSj mldh fofèk] izs{k.k bR;kfn dks viuh fjdkMZ cqd esa tSlk fd vkids
izk;ksfxd iqfLrdk esa fn;k x;k gS] ds vuqlkj fjdkMZ dhft;sA



iz;ksx 21(ii)

euq"; ds xky dh dksf'kdkvksa dk LVsu ;qDr vLFkk;h ekmaV rS;kj djuk] mldk lw{en'khZ
}kjk izs{k.k djuk vkSj izs{k.kksa dks fjdkMZ djuk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� euq"; ds xky dh dqN dksf'kdkvksa dks fudkyus dk dkS'ky izkIr dj ik;saxs(

� mldk ,dleku laHkkx izysi (Smear) rS;kj dj ldsaxs( vkSj

� 'kYdh ,ihfFkfy;e ds fof'k"V y{k.kksa dk izs{k.k dj ldsaxsA

21(ii).1 vkidks D;k tkuuk pkfg;s

1- izk.kh dksf'kdk esa dksf'kdk fHkfÙk ugha ik;h tkrh vkSj ikni dksf'kdk esa ,d cM+h fjfDrdk fn[kk;h
iM+rh gSaA

2- ,ihfFkfy;e Ård vaxksa dh ckgjh ijr cukrs gaS vkSj blds dbZ izdkj ga]S ftuesa ls 'kYdh ,ihfFkyh;e
,d gSA

3- xky dh Hkhrjh lrg 'kYdh ,ihFkhfy;e dh cuh gksrh gSA bldh dksf'kdk;sa ¼d½ piVh ¼[k½ ,d nwljs
ls lVh gq;h gksrh gS rFkk ¼x½ dsanz esa ,d dsanzd gksrk gSA

vko';d lkexzh

(i) LykbM (ii) doj fLyi (iii) fQYVj isij (iv) lqbZ;ka

(v) eSFkhfyu Cyw (vi) czq'k (vii) VwFkfid

21(ii).2 iz;ksx dSls djsaxs

(i) vPNh izdkj ls èkqyh gqbZ ,d VwFk&fid yhft;s vkSj mldks vius eq[k ds Hkhrj xky ds Hkhrjh vLrj
dks èkhjs&èkhjs ls [kqjfp,A mldh uksad ij dqN xk<+k&lk ikjn'khZ inkFkZ bdV~Bk gks tk,xkA bl inkFkZ dks
,d LykbM ij QSykb;s ¼izysi cukb,½ ¼vki pkgs rks VwFk fid dh txg ,d ekfpl dh rhyh ds elkys
jfgr fljs dk Hkh iz;ksx dj ldrs gSaA
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(ii) izysi ij ,d cwan ikuh o ,d cwan esFkhyhu Cyw vfHkjatd Hkh
Mkfy;sA

(iii) yxHkx ,d feuV ds fy;s ,sls gh NksM+ nhft,A

(iv) LykbM dks Vs<+k djds Qkyrw ¼vfèkd ek=kk½ LVsu dks cg tkus
nhft,A LykbM dks èkks yhft,A

(v) inkFkZ ds Åij ,d doj fLyi dks lqbZ dh lgk;rk ls] ;g è;ku
j[krs gq;s fd ok;q dk dksbZ cqycqyk u tk,] èkhjs ls jf[k,A

(vi) doj fLyi dks lqbZ ds fiNys fljs ls èkhjs ls nckb, rkfd uhps dh dksf'kdk,a ,d leku gks tk,aA

(vii) ;g è;ku esa j[krs gq, fd doj fLyi u fgys] LykbM dks rg fd, x, fQYVj isij ls Qkyrw LVsu dks
lks[k nhft,A

(viii) lw{en'khZ esa nsf[k;s vkSj diksy ¼xky½ dksf'kdkvksa dh lajpuk dh ckjhfd;ksa dks ns[kus dk iz;kl dhft,
rFkk izs{k.k 1 esa fn;s x;s iz'uksa ds mÙkj fyf[k;sA

21(ii).3 lkoËkkfu;ka

(i) xky dh Hkhrjh lrg dks cgqr gYds ls [kqjfp, rkfd vk?kkr u yxs o [kwu u fudysA

(ii) è;ku jf[k;s fd dojfLyi VwV u tk,A

(iii) vfrfjDr LVsu dks gVkrs le; iwjk è;ku jf[k;s fd dgha doj fLyi vkSj mlds uhps dh lkexzh
fgy u tk,A

21(ii).4 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

diksy dksf'kdk,a lw{en'khZ ds uhps

(i) dqN dksf'kdkvksa dk vkjs[k viuh fjdkWMZ&iqfLrdk esa cukb,] Bhd oSlk gh tSlk vki mUgsa ns[k jgs gSaA

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

(ii) diksy dksf'kdkvksa dh vkÑfr dSlh gS\

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

(iii) diksy dksf'kdk ds Hkhrj dsanzd dgka ij fLFkr gS\

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

(iv) bl vH;kl esa ns[kh xbZ dksf'kdkvksa ¼diksy dksf'kdkvksa½ rFkk I;kt dh Nhyu esa ftu dksf'kdk dks
vkius ns[kk Fkk] bu nksuksa  esa D;k varj gSa] crkb,a\

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

fp= 21(ii).1.1 diksy ¼xky½ dksf'kdk
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(a) dksf'kdk fHkfÙk dh mifLFkfr ;k vuqifLFkfr

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

(b) cM+h èkkuh ¼fjfDrdk½ dh mifLFkfr ;k vuqifLFkfr

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

(c) vkÑfr % fofHkUu izdkj dh

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

(v) D;k diksy dksf'kdkvksa esa dksf'kdk fHkfÙk gksrh gS\ D;ksa ;k D;ksa ugha\

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

(vi) diksy dksf'kdk,a ,fiFkhfy;eh dksf'kdk,a gksrh gSa bl izdkj ds ,fiFkhfy;e dk D;k uke gS\

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



iz;ksx 22

LFkk;h LykbMksa dh enn ls fofHkUu izdkj ds ikni rFkk izk.kh ≈rdksa dk vË;;u djuk
vkSj muds fp= cukukA ikni ≈rd % iSjsudkbek] LDysjsudkbek] izk.kh ≈rd % :fËkj]
jsf[kr is'kh ≈rd] raf=dk dksf'kdk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� fofHkUu izdkj ds ikni vkSj izk.kh Årdksa dks muds vkdkj] vkÑfr vkSj dqN lajpukRed
o.kZu ds vkèkkj ij igpku ldsaxs vkSj muds chp varj crk ldsaxs( vkSj

� fofHkUu izdkj dh #fèkj&dksf'kdkvksa esa varj Li"V dj ldsaxsA

22-1 vkidks D;k tkudkjh gksuh pkfg;s

� ikniksa vkSj izkf.k;ksa esa fofHkUu izdkj ds Ård ik;s tkrs gSa tks fof'k"V izdkj ds dk;Z djrs gSaA

� izR;sd Ård ds fof'k"V y{k.k muds dk;ks± ds fy, mi;qZDr gksrs gSA

22-2 iz;ksx dSls djs

� eqyk;e fV'kw isij ls LFkk;h LykbM dks iksafN;s rkfd LykbM ij fLFkr èkwy dk ,d Hkh d.k] ;fn dksbZ
gks rks] u jgus ik;s A

� loZizFke ekbØksLdksi dh fuEu vkoèkZd {kerk ds lkFk izs{k.k dhft;sA

� LykbM dk ,d lkekU; lk ǹ'; ns[kus ds fy, laiw.kZ LykbM dks ?kqekb;sA

� mPp vkoèkZd yxkb, ;fn vko';d gks rks dsoy lw{e leatu dk Hkh iz;ksx dj ldrs gSA

� fp=k cukb;s vkSj vius izs{k.kksa dks fjdkMZ dhft;sA blh fofèk }kjk lHkh LykbMksa dk vè;;u djus
ds fy, iqu% iz;ksx djrs gSA

1- LFkk;h LykbMksa dh lgk;rk ls ikni ≈rdksa dk vË;;u djukA

(d) isjsUdkbek

� isjsUdkbek dksf'kdk,a vis{kkÑr cM+h] iryh fHkfÙk okyh vkSj lqLi"V dsanzd okyh xksykdkj dksf'kdk,¡
gksrh gSA
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� dksf'kdk;sa [kqyh&[kqyh O;ofLFkr gksrh gS dkj.k gS fd bu dksf'kdkvksa ds eè; varjdksf'kdh; LFkku
gksrs gSA ;s LFkku Ård dh xSlh; fofue; {kerk esa
lqèkkj djds izdk'k la'ys"k.k ds enn djrk gSA

� isjsUdkbek Ård dsoy ,d gh izdkj dh dksf'kdkvksa
ls feydj curs gaSA blhfy, budks ljy Ård dgk
tkrk gSA

([k) Ldsysjsudkbek

� LdsysjsUdkbek dksf'kdk;sa eksVh vkSj fyXuhÑr f}rh;d
fHkfRr;ksa okyh gksrh gSa tks buds Årdksa dks dBksj] ǹ<+
vkSj dHkh&dHkh Hkatu'khy cuk nsrs gSA

fp= 22.2 Ldsysjsudkbek

� LdsysjsUdkbek dksf'kdk;sa èr dksf'kdk;sa gksrh gS] ftlesa var% dksf'kdh; LFkku ugha ik;k tkrk gSA

uksV % isjsUdkbek vkSj LdsysjsUdkbek dk varj muds fHkfÙk dh lajpuk esa gksrk gSA isjsUdkbek dksf'kdk;sa
vDlj iryh vkSj izkFkfed gksrh gS tcfd LdsysjsUdkbek esa ,d f}rh;d fHkfÙk izkFkfed fHkfÙk ds Hkhrjh
irZ ij cu tkrh gSA f}rh;d fHkfÙk dk fuekZ.k dksf'kdk }kjk viuk lkekU; vkdkj izkIr dj ysus ds
ckn gh gksrk gSA

2- LFkk;h LykbMksa }kjk izkf.k ≈rdksa dk vË;;u djuk

(d) #fËkj

#fèkj dh LykbM dks ekbØksLdksi esa vè;;u ijh{k.k djus ij fuEufyf[kr lajpukvksa dk izs{k.k gksxk%

� cgqr cM+h la[;k ds òRrkdkj] vory fMLduqek lajpuk,a ftuesa dsanzd ugha ik;k tkrk gS]

fn[kk;h nsrh gSaA ;s yky jDr dksf'kdk,a gSA

� de la[;k esas cM+s vkdkj dh dksf'kdk,a (RBC ls cM+h½ fn[kk;h nsrh gSaA mudk vkdkj vfu;fer
gksrk gS rFkk muesa fofHkUu vkdkj ds dsanzd ik;s tkrs gSaA bUgsa 'osr jDr dksf'kdk,a (WBC) dgrs
gSaA 'osr jDr dksf'kdk,a iakp izdkj dh gksrh gSaA

fp= 22-1 isjsUdkbek

dksf'kdk nzO;
fjfDrdk

dsUnzd
ok;q vodk'k

eq[;
DyksjksIykLV

lk/kkj.k xrZ

fyXuhÑr f}rh;d
fHkfÙk

eksVh fHkfÙk
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fofHkUu izdkj dh WBC ftUgsa vki ns[krs gS – U;wVªksfQy] eksukslkbV fyEQkslkbV cslksfQy rFkk b;ksfluksfQy
gSaA

fp= 22.3 'osr jDr df.kdk

([k) Ëkkjhnkj is'kh rarqvksa dks dadkyh isf'k;ka ;k jsf[kr is'kh rarq ds uke ls Hkh tkuk tkrk gS %

� ;s yEcor~] csyukdkj rarq gksrs gSaA

� dsanzd ifjjs[kh; gksrk gS vkSj dksf'kdk,a cgqdsanzdh;
dh gksrh gSA

� bu isf'k;ksa esa dksf'kdk ds yacs v{k ij ,dkarfjr
èkkfj;ka yEcor fLFkr gksrh gSaA bu dksf'kdkvksa dk
dk;Z dadky ra=k ds lkFk feydj ,sfPNd is'kh dh
xfr;ksa ds fy, izsfjr djuk gSA ;s èkkfj;ka ,sfDVu
vkSj ek;ksflu izksVhu dk {ks=k gksrk gSA

(x) raf=dk dksf'kdk

� ,d raf=kdk dksf'kdk esa vkèkkjHkwr :i ls dksf'kdk dk dsanzd dksf'kdk nzO; }kjk f?kjk gksrk gSA

fp= 22.4 is'kh rarq

dksf’kdk f>Yyh

dsUnzd
is’kh dksf’kdk

dksf’kdk nzO;
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� izR;sd raf=kdk dksf'kdk ls ckgj fudys gq,
dksf'kdknzO;h izØe gksrs gSaA ,d ,WDlku vkSj dqN
MsUMªkbVA

� raf=kdk dksf'kdkvksa dk dsanzd cM+k vkSj xksy gSA

� raf=kdk dksf'kdk ds dksf'kdknzO; esa i;kZIr ek=kk
esa [kqjnqjh ,aMksIykfTed jsfVdqye lagfr ds :i
gksrh gS] bls fuLly dk; dgrs gSA

fp= 22.5 raf=kdk dksf'kdk

MsUMªkbV

fuLly dk;

dksf’kdk nzO;

dsUnzd

,DlkWu

jufo;j ds uksM

eTtk vkPNn

,DlkWu ds fljs



iz;ksx 23

ijklj.k dh izfÿ;k dk ,d v/kZikjxE; f>Yyh }kjk vË;;u djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� yo.k@'kdZjk dk lkafnzr foy;u ¼?kksy½ cuk ldsaxs(

� ,d vèkZ&ikjxE; f>Yyh ds xq.kèkeZ igpku ldsaxs( ikjxE; f>Yyh ds foijhr] vèkZikjxE;

f>Yyh esa ls dsoy dqN gh inkFkZ mlesa ls xqtj ldrs gS(

� fu"d"kZ fudky ldsaxs fd lsyksQksu isij esa vǹ';eku fNnz gksrs gSa vkSj og ty ds fy,

vikjxE; ugha gS( vkSj

� ;g fu"d"kZ fudky ldsaxs fd ltho Ård tSls fd rktk vkyw Ård vèkZ&ikjxE; izÑfr

dk gksrk gSA

23-1 vkidks D;k tkuuk pkfg,

ty lHkh ltho dksf'kdkvksa dk ,d jpd gSA ;g dksf'kdk ds izR;sd dk;Zdyki ds fy, vko';d gSA
lHkh ltho dksf'kdk,a ,d dksf'kdk&f>Yyh (Cell membrane) }kjk f?kjh gksrh gSa tks vèkZ&ikjxE; izÑfr
dh gksrh gSaA ;g ty dks rFkk dqN pqfuank inkFkks± dks vius ikj tkus nsrh gSaA ltho dksf'kdk ds Hkhrj
ds ty esa dqN yo.k ?kqys jgrs gSaA

lHkh thfor dksf'kdkvksa esa ty dksf'kdk f>Yyh dks ikj djrh gqbZ vius mPprj lkanz.k ds {ks= ls fuEurj
lkanzrk ds {ks= esa igqap tkrk gSaA bl izfÿ;k dks ijklj.k dk uke fn;k tkrk gSA bl izfÿ;k esa fdlh
Hkh izdkj dh ≈tkZ dh [kir ugha gksrh gSA

vko';d lkexzh

(d) fFkfly Qusy fofËk ds }kjk % ,d fFkfly Qusy] nks chdj] foyksMu gsrq dkap jkWM] fjVksVZ

LVSaM] MªkWij] èkkxk] lsyksQsu isij@ikpZesaV isij tks vèkZ&ikjxE; f>Yyh ds :i esa dk;Z djsxk]

lkekU; ued@phuh] tyA

([k) vkyw vFkok xktj dk mi;ksx djds % ,d dPpk vkyw vFkok dPph xktj] ,d chdj] ,d VªQ]
foyksMu gsrq ,d dkap jkWM] MªkWij] lkekU; ued@phuh] dkdZ&Nsnd rFkk tyA
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23-2 iz;ksx dSls djsa

(d) fFkfly Qusy fofËk }kjk

(i) ,d chdj esa yxHkx 50mL ty yhft, vkSj mlesa 1&2 NksVh pEep phuh vFkok ued Mkfy,A
dkap dh jkWM ls mldks rc rd vPNh rjg fgykrs jfg,] tc rd fd phuh vFkok ued ty esa
iwjh rjg ?kqy ugha tkrsA phuh vFkok ued dks rc rd vkSj T;knk Mkyrs tkb,] tc rd fd
og ?kqyuk can ugha gks tkrsA ,d lar̀Ir ?kksy rS;kj gks x;kA

(ii) fFkfly Qusy ds eqag dks lsyksQsu isij ds ,d VqdM+s ls <d nhft,A lsyksQsu isij dks fFkfly Qusy
ds eqag ij ,d èkkxs ls dldj ckaèk nhft,A è;ku jf[k, fd og fcYdqy ,;j&VkbV gks] dgha ls Hkh
gok dk fjlko u gksA

(iii) chdj esa vkèkh ÅapkbZ rd ikuh Hkj yhft,A

(iv) fFkfly Qusy dks ikuh Hkjs chdj esa mYVk Mqcksb,] rkfd Qusy dk eqag ikuh esa Mwck jgsA

(v) fFkfly Qusy dh uydh dks fjVkVZ LVSaM ij dl nsaA fFkfly Qusy dh fLFkfr dks bl rjg cSBk,a fd
og chdj dh ryh ls Nwrh u gksA LVSaM ij fFkfly Qusy dks Bhd ls tekus ds fy, dlrs le; chp
esa :bZ vFkok dkxt dh xn~nh dk bLrseky dhft,A ,slk djus ls fFkfly Qusy dh uydh ds VwVus
dk [krjk de gksxkA

(vi) vc lkafnzr ?kksy dks èkhjs ls fFkfly Qusy dh uydh ij cus NksVs–ls lqjk[k esa ls mlds Hkhrj mM+sfy,A
?kksy bruk Mkfy, fd fFkfly Qusy dk eqag iwjk Hkj tk, vkSj FkksM+k–lk Hkkx Åij uydh esa Hkh p<+k
gksA ;fn ?kksy Mkyus esa dfBukbZ gks rks MªkWij dk bLrseky dj ldrs gSaA

(vii) ,d ekdZj isu dh lgk;rk ls fFkfly Qusy dh uydh ij lkafnzr ?kksy ds vkjafHkd Lrj ij fu'kku
yxk nsaA

(viii) fp=k 23-1 ns[kdj tkap ysa fd vkidk midj.k Bhd ls cSBk fn;k x;k gSA

fp= 23-1 fFkfly Qusy }kjk ijklj.k dk vè;;u djus gsrq rS;kj dh xbZ O;oLFkk

fjVksVZ LVS.M

fFkfly Qusy

vkjafHkd Lrj

lkafnzr phuh@ued
dk ?kksy

ty

chdj
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(ix) midj.k dks blh izdkj fcuk Nq,&NsM+sa ,d ?kaVs ds fy, ,sls gh NksM+ nsaA

([k) vkyw vFkok xktj ds mi;ksx }kjk

(i) ,d dPps vkyw vFkok xktj dks ysdj ,d LdSyisy ls mldk Åijh fNyd mrkj nsaA

(ii) vkyw ;k xktj ds ,d fljs ¼ryh ls½ ,d iryk piVk va'k dkV dj vyx dj nsa] rkfd vkyw
;k xktj esa ,d piVk vkèkkj cu tk, ftl ij mls larqfyr fVdk, j[kk tk ldrk gSA

(iii) dkdZ&osèkd dk bLrseky djds vkyw vFkok xktj ds dsanz esa Åij ls ,d xM~<k cuk nsaA

Ë;ku jgs fd vki ,d xM~<k gh cuk jgs gSa u fd vkj&ikj dksbZ NsnA

(iv) bl vkyw vFkok xktj dks ikuh ls Hkjh ,d isVªhfM'k esa j[ksa] ikuh bruk Hkjk gks fd og VqdM+k dsoy
vkèkk gh Mwck gksA è;ku jf[k, fd xM~<s dk [kqyk fljk Åij dks :[k fd, gq, gksA

(v) ,d vU; chdj esa mlh izdkj lkafnzr 'kdZjk ?kksy cukb, ftl izdkj fFkfly Qusy fofèk ds pj.k
(ii) esa cuk;k FkkA

(vi) vkyw ds xM~<s esa vkèkh ÅapkbZ rd 'kdZjk ?kksy Mky nhft, rFkk ,d ckWy&isu ls ?kksy ds Lrj ij
fu'kku yxk nhft,A

fp= 23-2 vkyw dk mi;ksx djds ijklj.k vè;;u ds fy, O;oLFkkiu

(vii) fp=k 23-2 dks ns[kdj tkap yhft, fd vkidk midj.k lgh cSBk fn;k x;k gSA

(viii) O;oLFkkiu dks blh izdkj fcuk Nq,&NsM+s 1 ?kaVs rd NksM+ nhft,A

bls iksVsVks & vkLeksehVj ds uke ls tkuk tkrk gSA

23-3 D;k izs{k.k ysus gSa

(i) fFkfly Qusy dh uydh esa ¼vFkok vkyw ;k xktj ds Hkhrj cus xM~<s esa½ ?kksy dk vkjfEHkd Lrj

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

(ii) midj.k ds yxk nsus ds ,d ?kaVs ds ckn fFkfly Qusy dh uydh esa ¼vFkok vkyw ;k xktj ds Hkhrj
cus xM~<+s esa½ ?kksy dk Lrj nsf[k,A D;k vkidks dksbZ ifjorZu fn[kkbZ iM+rk gS\

........................................................................................................................................
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(iii) D;k ?kksy dk Lrj Åij mBk gS\

;fn gka] rks fdruk mBk gS] fyf[k, ....................................................................................

;fn ugha rks dqN vkSj vfèkd le; ¼yxHkx 30&35 feuV rd½ bartkj djs vkSj vius izs{k.k dks
nksgjk;asA

(iv) ;fn gka] rks D;k vki vius bl izs{k.k dk Li"Vhdj.k dj ldrs gSa] fd ,slk D;ksa gqvk\

(v) ty dk mPp lkanzrk dk {ks=k dgka ij gS] ikuh ds chdj esa ;k fQj phuh ds foy;u esa\ blhfy,
ty dks chdj ds phuh ds foy;u dh rjQ tkuk pkfg, ;k fQj phuh ds foy;u dh vksj ls chdj
dh rjQ tkuk pkfg;sA ^^vkidks D;k tkuuk pkfg;s** ds varxZr ijklj.k dh ifjHkk"kk nh x;h
gS] bls if<+, vkSj Åij fn;s x;s iz'u dk mÙkj nhft,A

23-4 fu"d"kZ

,d ?kaVs ds ckn fFkfly Qusy ¼vFkok xM~<+s½ esa ?kksy dk Lrj Åij p<+ tkrk gSA pwafd lsyksQsu isij ¼vFkok
xM~<+s dk vLrj cukrh dksf'kdk,a½ ,d vèkZikjxE; f>Yyh ds :i esa dk;Z djrs gSa] blls irk pyrk gS fd ty
chdj esa ls ¼tgka 'kdZjk@yo.k dk lkanz.k fuEurj Fkk½ pydj fFkfly Qusy ¼vFkok x<+s½ esa pyk x;k tgka 'kdZjk@yo.k
dk lkanz.k mPprj FkkA nwljs 'kCnksa esa dg ldrs gSa fd bl iz;ksx esa ijklj.k dh fØ;k lEiUu gqbZ gSA

23-5 ns[ksa vkius D;k lh[kk

(i) ;fn vkius chdj esa lkafnzr ?kksy vkSj fFkfly Qusy ¼vFkok vkyw ;k xktj ds xM~<+s esa½ ikuh fy;k
gksrk rks vki D;k ns[krs\

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

(ii) ;fn vkius chdj esa de lkafnzr ?kksy ¼eku fy;k 100 feyh- ml ty esa vkèkh pk; dh pEep
'kdZjk@yo.k fy;k gksrk rFkk fFkfly Quy esa ¼vFkok xM<+s esa½ vR;fèkd lkafnzr ?kksy ¼eku fy;k
100 feyh ty esa nks pEep phuh@ued Mkyk gksrk½ fy;k gksrk rks D;k gksrk\ D;k fFkfly Qusy
¼;k xM~<s½ ds Hkhrj ds ?kksy dk Lrj uhps fxjrk vFkok Åij mBrk vFkok fLFkj cuk jgrk\

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

(iii) eku yhft;s ;fn vkius fFkfly Qusy ds eq[k ij lsyksQsu isij ds LFkku ij >huk diM+k ckaèk fn;k
gksrk vkSj ogh iz;ksx djrs] rks crkb, D;k ifj.kke utj vkrk\

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

(iv) ;fn vkius fFkfly Qusy ds eq[k ij lsyksQsu isij ds LFkku ij ikSyhFkhu dh 'khV yxk nh gksrh
rks fFkfly Qusy esa ikuh ds Lrj dk D;k gksrk\

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

(v) vkius vuqHko fd;k gksxk fd tc dHkh vki fdlh rktk dVh  lCth dh lrg ij FkksM+k&lk ued
fNM+d nsa] rks mlls ikuh ckgj dks vkus yxrk gSA blds ihNs D;k dkj.k gS\

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

(vi) ;gka o.kZu fd, mnkgj.kksa ds vfrfjDr vius nSfud thou ds vuqHkoksa ds vk/kkj ij ijklj.k ds
dksbZ vU; nks mnkgj.k nhft,A

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



iz;ksx 24

ijh{k.k djuk fd lw;Z ds izdk'k ls mn~Hkkflr djus ij gjh ifŸk;ksa esa LVkpZ curk gS

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� izdk'k la'ys"k.k esa lw;Z ds izdk'k dk egRo le>k ldsaxs(

� ifÙk;ksa esa LVkpZ dh mifLFkfr dks izdk'k&la'ys"k.k ds mRikn ds :i esa tksM+ ldsaxs(

� iz;ksx'kkyk esa midj.k rFkk jlk;uksa dks lkoèkkuh ls Nwuk&idM+uk lh[k tk,axsA

24-1 vkidks D;k tkuuk pkfg,

gjs ikSèks lw;Z ds izdk'k dh mifLFkfr esa CO
2
 rFkk H

2
O dk mi;ksx djds viuk Hkkstu cukrs gSaA bl

izfØ;k dks izdk'k&la'ys"k.k dgrs gSaA bl izfØ;k esa cuus okys vafre mRiknksa esa ls ,d mRikn dkcksZgkbMªsV
gksrk gSA ;g dkcksZgkbMªsV LVkpZ ds :i esa ikSèkksa ds HkaMkj.k Ård esa HkaMkfjr gks tkrk gSA

vko';d lkexzh

(i) chdj 500 mL, (ii) ij[kufy;ka (iii) fpefV;ka (iv) frikbZ ¼frdksuk½ LVSaM

(v) rkj dh tkyh (vi) fljSfed Vkby (vii) MªkWij (viii) bFkSukWy ¼,sYdksgy½

(ix) vk;ksMhu ?kksy (x) ty

(xi) xeyksa esa yxs nks ikSèks – ,d dks nks fnuksa ds fy, vaèksjs esa j[kk gqvk gks rFkk nwljs dks lw;Z izdk'k
esaA

24-2 iz;ksx dSls djsa

(i) ,d xeys ds ikSèks esa ls ,d iÙkh ysa ftls dqN ?kaVksa rd èkwi esa j[kk x;k FkkA

(ii) ,d chdj yhft, vkSj mlesa vkèkk ikuh Hkj yhft,A

(iii) chdj dks frikbZ LVSaM ij rkj dh tkyh ds Åij jf[k,A

(iv) cuZj tykb, rFkk ikuh dks [kkSyk,aA
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(v) iÙkh dks [kkSyrs ikuh esa 1&2 feuV ds fy, NksM+ nsaA

(vi) ij[kuyh esa vkèkh ÅapkbZ rd bFkSukWy Mkfy,A bFkSukWy vfr Toyu'khy gksrh gS] vr% mls Tokyk
ds utnhd u yk,aA

(vii) ,d fpeVh }kjk [kkSykbZ xbZ iÙkh dks ikuh ls ckgj fudky ysa rFkk bl iÙkh dks ij[kuyh esa j[ks
bFkSukWy esa Mky nsaA

fp= 24-1 % iÙkh ds Hkhrj LVkpZ dh mifLFkfr ij[kus dh O;oLFkk

(viii) ij[kuyh dks [kkSyrs ikuh ls Hkjs chdj ds vanj j[ksaA

(ix) vc bl midj.k dks frikbZ LVSaM ij j[ksa vkSj ikuh dks fQj ls mckysa] ;g ty m"ed dk fuekZ.k
djrk gSA vc rd ij[kuyh ds Hkhrj dk bFkSukWy Hkh [kkSyus yxrk gSA bFkSukWy dk [kkSyuk vkjaHk
gksrs gh cuZj cq>k nhft,A DyksjksfQy bFkSukWy ls fu"df"kZr gks tkrk gSA ;fn DyksjksfQy fu"df"kZr
fd;s fcuk LVkpZ ijh{k.k djrs gSa rc mlds gjs jax ds dkj.k ;g ns[kuk dkQh eqf'dy gks tkrk
gS fd LVkpZ ds dkj.k vk;ksMhu Cyw CySd gks x;k gSA

iÙkh

mcyrk ty

cqUlsu cuZj

rkj dh tkyh

frdksuk LVsaM

mcyrk ty

cqUlsu cuZj

rkj dh tkyh

frdksuk LVsaM

iÙkh

mcyrk gqvk
,YdksgkWy

¼d½ ¼[k½

MªkWij

vk;ksMhu ?kksy

¼x½



88 :: foKku vkSj izkS|ksfxdh iz;ksx'kkyk eSuqvy

(x) fpeVh ls iÙkh dks bFkSukWy esa ls ckgj fudky yhft, rFkk mls xje ikuh esa Mqcksb,] rkfd og
uje gks tk,A

(xi) iÙkh dks ,d lQsn Vkby ij QSykb, vkSj MªkWij }kjk mlds Åij vk;ksMhu ?kksy dks QSykb,A vc
nsf[k, D;k gksrk gSA

(xii) vc de&ls&de 24&48 ?kaVs rd vaèksjs esa j[ks gq, mlh izdkj ds nwljs ikSèks ls ,d iÙkh yhft,
vkSj ml ij Hkh os gh (ii) ls (xi) rd ds pj.k nksgjkb, vkSj nsf[k, D;k gksrk gSA

24-3 D;k izs{k.k ysus gSa

mcyh gqbZ iÙkh ij vk;ksMhu ?kksy ds uhys&dkys jax dk voyksdu dhft,A blls gjs ikSèkksa dh ifÙk;ksa esa
LVkpZ ds mifLFkr gksus dh iqf"V gks tkrh gS D;ksafd LVkpZ vk;ksMhu dks uhys&dkys jax esa cnyrk gSA

24-3 lkoËkkfu;ka

1- iz;ksx esa fn[kkus ds fy, fd lw;Z dk izdk'k izdk'k la'ys"k.k ds fy, vko';d gS ikSèks dks LVkpZ jfgr
cukus ds fy, vaèksjs esa j[krs gSA

2- vk;ksMhu ds lkFk LVkpZ dk ijh{k.k djus ls igys DyksjksfQy dk fu"d"kZ.k djuk pkfg;sA

3- bFkSukWy ok"i'khy vkSj Toyu'khy gksrk gS blh dkj.k ,Ydksgy ls Hkjh VsLVV~;wc dks ty m"ed esa
j[kdj xje djuk pkfg;sA

24-5 fu"d"kZ

lw;Z ds izdk'k esa j[ks ikSèks dh iÙkh esa LVkpZ dh mifLFkfr rFkk vaèksjs esa j[ks ikSèks esas LVkpZ dk u gksuk
n'kkZrk gS fd lw;Z izdk'k dh mifLFkfr esas gh LVkpZ curk gSA

24-6 ns[ksa vkius D;k lh[kk

(i) ,slk D;ksa t:jh gS fd iÙkh dks igys ikuh esa [kkSyk;k tk, vkSj mlds ckn mls bFkSukWy esa [kkSyk;k tk,\

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

(ii) bFkSukWy dh ij[kuyh dks ty&m"ed ds Hkhrj [kkSykuk D;ksa vko';d gS\

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

(iii) izdk'k&la'ys"k.k dk 'kCn lehdj.k vkSj fQj lEiw.kZ jklk;fud lehdj.k fyf[k,A

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

(iv) ikni dksf'kdk ds Hkhrj izdk'k&la'ys"k.k dh fØ;k fnu ds fdl le; gksrh gS\

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

(v) izdk'k&la'ys"k.k ds fy, D;k&D;k n'kk,a vko';d gSa\

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



iz;ksx 25

,d tyh; ikS/ks dk mi;ksx djds vË;;u djuk fd izdk'k&la'ys"k.k dh izfÿ;k esa
vkDlhtu fudyrh gS

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� vkWDlhtu ds fudyus dks izdk'k&la'ys"k.k dh izfØ;k ls tksM+ ldsaxs( vkSj

� izdk'k la'ys"k.k dks jklk;fud vfHkfØ;k fy[k ik,axsA

25-1 vkidks D;k tkuuk pkfg,

lHkh gjs ikSèks lw;Z ds izdk'k dh mifLFkfr esa ty rFkk CO
2
 dk mi;ksx djds 'kdZjk ds :i viuk Hkkstu

rS;kj djrs gSaA bl izfØ;k dks izdk'k&la'ys"k.k dgrs gSaA izdk'k&la'ys"k.k dk jklk;fud lehdj.k bl
izdkj gS %

6 CO
2
 + 12 H

2
O ⎯⎯⎯⎯⎯⎯⎯→l;w Z  dk izdk'k

Dykjs ksfiQy
 C

6
C

12
O

6
 + 6H

2
O + 6O

2

vkWDlhtu (O
2
) ( izdk'k&la'ys"k.k esa ,d mi&mRikn ds :i esa curh gSA leLr tho bl vkDlhtu dks 'olu

esa bLrseky djrs gSaA

vko';d lkexzh

(i) ,d chdj (ii) ,d Qusy (iii) ,d ekfpl dh fMCch

(iv) ,d ij[kuyh] fdlh tyh; ikSèks] tSls gkbfM™yk@okWfYQ;k@oSfylusfj;k dh Vguh vFkok fdlh ,sls
ikSèks dh Vguh ftldh ifÙk;ka ty esa Mwc jgrh gksaA

25-2 iz;ksx dSls djsa

(i) ,d chdj esa rkykc dk ty vFkok uyds dk ty Hkj yhft,A blesa pqVdh Hkj [kkus dk lksMk
¼lksfM;e ckbdkcksZusV½ feyk nhft,A

(ii) tyh; ikSèks dk ,d xqPNk tSls gkbfMªyk@oksfYQ;k@oSfylusfj;k bR;kfn yhft, vkSj mlds dVs fljksa
dks ,d lkFk èkkxs ls ckaèk nhft,A
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vkWDlhtu mRiUu gq;h

ikuh ls Hkjk gqvk chdj

tyh; ikS/kksa ds dVs fljs

tyh; ikS/ks

lw;Z dk izdk’k

ikuh esa Mwch Qusy

(iii) ikSèkksa ds bl xqPNs dks Qusy ds pkSM+s eq[k esa ?kqlkb,A xqPNs dks bl izdkj lVkb, fd mlds dVs fljs
Qusy dh xzhok dh vksj :[k fd, gksaA Qusy dks ikuh ds Hkhrj mldk pkSM+k eq[k uhps dks :[k fd,
gq, jf[k,A ;g lqfuf'pr dhft, fd Qusy ikuh esa iwjh rjg Mwch gksA

(iv) ,d ij[kuyh esa iwjh rjg fdukjksa rd ikuh ls Hkj yhft, vkSj vc bl ij[kuyh dks Qusy dh uydh
ds Åij myV nhft,A myVrs le; ij[kuyh ds eq[k dks vius vaxwBs ls can dj yhft,] è;ku jf[k,
ij[kuyh ds Hkhrj ok;q ds dksbZ cqycqys u pys tk,aA

(v) fp=k 25-1 dks nsf[k, vkSj tkap yhft, fd vkidk midj.k lgh cSBk;k x;k gSA

(vi) midj.k dks 30&40 feuV ds fy, [kqyh èkwi ;k fQj Vsfcy ySEi dh jks'kuh esa j[k nhft,A

fp= 25-1 % ,d O;oLFkk ftlesa izdk'k&la'ys"k.k dh izfØ;k ds nkSjku vkWDlhtu ds

fudyus dk vè;;u fd;k tk jgk gS

25-3 izs{k.k ysus gSa

(i) ij[kuyh ds Hkhrj ty dks nsf[k,A D;k vkidks dksbZ cqycqys fudyrs fn[kkbZ ns jgs gSaA

(ii) Åij mBrs cqycqyksa dh izfr feuV la[;k dks fxfu,A vkius tks dqN ns[kk] mls uhps nh xbZ lkj.kh
esa Hkfj,A

lkj.kh % fHkUu le;ksa ij fudys cqycqyksa dh la[;k fy[kuh gS

ÿekad le; cqycqyksa dh la[;k izfr feuV fudys cqycqyksa dh la[;k
æ fudys cqycqyksa dk ldy ;ksx
le; (feuV)

1- igys feuV esa --------------------------

2- nwljs feuV esa --------------------------

3- rhljs feuV esa --------------------------

4- pkSFks feuV esa --------------------------

izfr feuV fudys cqycqyksa dh vkSlr la[;k ..........................................................................
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(iii) 5 feuV ckn ij[kuyh esa ty ds Lrj esa D;k gksrk gS\. ........................................................

(iv) vaxwBs ls èkhjs ls can djrs gq, ij[kuyh dks fudky yhft,A ij[kuyh dks myV dj lhèkk dj yhft,A
ekfpl dh ,d tyrh rhyh dks] ij[kuyh ls viuk vaxwBk gVkus ds rqjar ckn mlds eq[k ij ykb,A

vkius D;k ns[kk\ .............................................................................................................

D;k ekfpl dh rhyh vkSj rsth ls pedh ;k mldh ykS Qhdh iM+ xbZ\ ...............................

,slk blfy, gqvk D;ksafd ij[kuyh ds Hkhrj vkDlhtu xSl FkhA ;g inkFkks± ds tyus esa lgk;rk
djrh gSA

25-4 lkoËkkfu;ka

1- midj.k dh O;oLFkkiu djus ls iwoZ dkap ds midj.k dks lkQ djuk pkfg;sA

2- Qusy dks ikuh esa iwjh rjg Mqck gksuk pkfg;sA

3- bl ckr dk è;ku vo'; j[ks fd VsLV V~;wc esa fdlh Hkh rjg ds ok;q ds cqycqys u gksA

25-5 fu"d"kZ

izdk'k&la'ys"k.k ds nkSjku vkWDlhtu fudyrh gSA

25-6 ns[ksa vkius D;k lh[kk

1- ;fn vkius bl midj.k dks pedrh èkwi esa u j[k dj isM+ dh Nk;k esa j[kk gksrk rks D;k gksrk\

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

2- cqycqyksa dk ugha fudyuk D;k n'kkZrk gS\

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

3- vkids fopkj esa ikSèks dks dkcZu&MkbvkWDlkbM dgka ls feyh gksxh\

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



iz;ksx 26

chtksa ds vadqj.k ds nkSjku CO2 ds fudyus dk izn'kZu djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� le>assxs fd 'olu esa CO
2
 xSl fudyrh gS(

� crk ldsaxs fd bl vH;kl ds fy;s vadqj.k'khy cht D;ksa fy;s tkrs gSaA lw[ks cht D;ksa ugha( vkSj

� le>k ldsaxs fd vadqj.k'khy chtksa dh 'olu nj vuvadqj.k'khy chtksa dh 'olu nj dh vis{kk vfèkd
gksrh gSA

26-1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

� izR;sd ltho oLrq 'olu djrh gS pkgs og ,d uUgk ikSèkk ¼vadqj.k'khy cht½ gks] ifjoèkZu'khy

ekuo Hkzw.k gks] ;k fQj ,d dksf'kdk gh D;ksa u gksA 'olu ds nkSjku vkWDlhtu xzg.k dh tkrh

gS rFkk dkcZu MkbZvkWDlkbM NksM+h tkrh gSA

� Hkkstu ds vkWDlhdj.k ds fy, vkWDlhtu dks Hkhrj fy;k tkrk gS vkSj ifj.kkeLo:i ÅtkZ

fueqDr gksrh gSA

vko';d lkexzh

(i) 'kaDokdj ¼dksfudy½ ¶ykLd (250 ML) dh èkkfjrk okyk

(ii) ,d lwjk[k okyk dkdZ (iii) chdj

(iv) ledks.kksa ij eqM+h gqbZ dkap dh uyh (v) NksVh 'kh'kh (4 cm. x 3/4 cm)

(vi) èkkxk (vii) KOH dh xksfy;ka (Caustic potash)

(viii) pus@ewax ;k xsgwa ds cht

26-2 iz;ksx fofËk

(i) yxHkx 25 gms pus ds chtksa dks ,d chdj esa vkèkk Hkkx ikuh Hkj dj mlesa Mky nhft;s rFkk
jkr Hkj iM+k jgus nhft,A
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(ii) nwljs fnu ikuh dks fudky nhft, rFkk chtksa dks ,d xhys diM+s esa yisV yhft,A

(iii) ,d ;k nks fnu ckn diM+k [kksy dj] chtksa dks nsf[k;sA

(iv) chtksa esa vadqj fudy vk, ;k vadqfjr gks x;s gSaA ¼ewykadqj Radicle rFkk izkadqj Plumule) fudy
vk,A bldk vFkZ gS fd cht vadqfjr gks x;sA

fp= 26-1 iz;ksx O;oLFkk

(v) vki ewax ds cht rFkk xsgwa ds chtksa dks Hkh vadqfjr djus ds fy;s blh fofèk dk iz;ksx dj ldrs
gSa vkSj pus ds cht ds LFkku ij budk iz;ksx dj ldrs gSaA

vc lkexzh vkxs dke djus ds fy, rS;kj gS %

(vi) ,d lw[kk 'kaDokdkj ¶ykLd yhft, rFkk mlesa vfèkd ek=kk esa vadqfjr cht Mky nhft, fd ¶ykLd
dh ryh Bhd izdkj ls Hkj tk;A ¼vadqfjr chtksa dh nks–rhu ijr vo'; gksuh pkfg,A½

(vii) ml 'kaDokdkj ¶ykLd ds eqag esa ,d lqjk[k okyk jcM+ dk dkdZ yxk nhft,A

(viii) ,d NksVh ij[kuyh yhft;s vkSj mlesa KOH (Potassium hydroxide) ds 5&6 VqdM+s Mky nhft,A
ij[kuyh ij ,d èkkxk ckaèkdj mls bl rjg Vkafx, tSlk fd fp=k esa fn[kk;k x;k gSA

(ix) dkap dh eqM+h ufydk dk ,d fljk dkdZ esa ls Mky dj ¶ykLd esa igqapkb,A

(x) ¶ykLd ds Hkhrj bl uyh dk fljk chtksa ls tjk Åij jguk pkfg,A

(xi) dkap dh uyh dk nwljk fljk ikuh ls vkèkk Hkjs chdj esa ikuh esa Mqckrs gq;s Mkfy,A lsÝsfuu dh
,d cwan ikuh esa Mky nsrs gSa rkfd ikuh dk jax yky gks tk,A

(xii) dkap dh uyh esa bl vkjafHkd voLFkk esa ty ds Lrj ij fu'kku yxkb,A

vkidh iz;ksx&O;oLFkk vc izs{k.kksa ds fy; rS;kj gS %

(xiii) viuh iwjh iz;ksx O;oLFkk dks NksM+ nhft;s vkSj izR;ds vkèks ?kaVs ds ckn ty dk Lrj dgka ij gS
izs{k.k dhft;sA vki ik;saxs fd eqM+h gqbZ dkap dh ufydk esa ty dk Lrj c<+ x;k gSA ,slk blhfy,
gqvk fd KOH }kjk CO

2
 dks vo'kksf"kr dj fy;k x;k vkSj ,d fjDr LFkku cu x;k gSA blls

nkc c<+ x;k gS vkSj ty Åij p<+ x;kA vc vki viuk dk;Zì"B [kksfy, rFkk izs{k.k Hkfj;sA

dkWdZ

/kkxk

KOH

vadqfjr cht
jaxhu ty
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26-3 lkoËkkfu;ka

(i) 'kaDokdj ¶ykLd dk dkdZ ges'kk ok;qjksfèkr gksuk pkfg,A

(ii) KOH ds VqdM+s dks vadqfjr gksrs chtksa ds lkFk laidZ esa ugha vkus nsuk pkfg,A

26-4 izs{k.k dks fjdkWMZ djuk

(i) bl iz;ksx esa ge vadqj.k'khy cht D;ksa ysrs gSa] lw[ks D;ksa ugha\

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

(ii) D;k ge vadqj.k'khy chtksa ds LFkku ij ubZ&ubZ iq"i dfy;ka dks ys ldrs gSa\ gka@ugha

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

(iii) ;fn vkidk mRrj ^gka* gks rks D;k lkoèkkuh cjruh pkfg,\

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

(iv) ge KOH ds VqdM+s dks 'kaDokdkj ¶ykLd ds Hkhrj D;ksa j[krs gSaA

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

(v) dkap dh uyh ds nwljs fljs dks chdj ds jaxhu ikuh esa D;ksa Mqck;k tkrk gS\

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

(vi) dkap dh uyh esa ty dk Lrj ¼d½ ogh cuk jgrk gS ¼[k½ Åij vk tkrk gS ;k ¼x½ uhps fxj tkrk
gS\

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

(vii) Åij iz'u (vi) esa vkius tks mÙkj fn;k gS] mldk mfpr dkj.k crkb,A

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

(viii) D;k vki bl iz;ksx dks mcys cht ds lkFk dj ldrs gks\ ;fn ugha rks D;ksa\

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



iz;ksx 27(i)

fn;s x;s [kk| uewuksa esa dkcksZgkbM™sVksa (LVkpZ rFkk 'kdZjk) rFkk olkvksa dh mifLFkfr dk
ijh{k.k djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� vkyw rFkk dqN vU; LVkpZ;qDr [kk|ksa esa LVkpZ dh mifLFkfr n'kkZ ldsaxs( vkSj

� fdlh Hkh [kk| uewus esa olk ds gksus dh tkap dj ldsaxsA

27(i).1 vkidks D;k tkuuk pkfg,\

izR;sd thoèkkjh dks thfor cus jgus ds fy, Hkkstu dh vko';drk gksrh gSA gekjs Hkkstu esa ik, tkus
okys fofoèk ?kVd bl izdkj gSa – dkcksZgkbMªsV] izksVhu] olk,a] fofoèk [kfut] foVkfeu rFkk tyA

LVkpZ ,d lfEeJ dkcksZgkbMªsV gS] tks lokZfèkd lkekU;r% [kk, tkus okys [kk|ksa esa ik;k tkrk gSA tSls
pkoy] xsgwa rFkk vkyw esaA vk;ksMhu ls laidZ gksus ij LVkpZ ,d uhyk&dkyk jax n'kkZrk gSA

olk,a gekjs Hkkstu esa ÅtkZ dk lcls cM+k lzksr gSA ÅtkZ iznku djus ds vykok olk,a gekjs 'kjhj dh
dksf'kdkvksa dh dksf'kdk f>Yyh dk lajpukRed va'k gksrh gSaA olk ls ;qDr [kk| uewus dks dkxt ij jxM+us
ls ,d fpduk ikjn'kZd LFkku cu tkrk gSA

vko';d lkexzh

(i) ij[kufy;ka (ii) ij[kuyh LVSaM (iii) ij[kuyh gksYMj (iv) fLifjV ySai

(v) vk;ksMhu ?kksy ¼uhyk fVaDpj ?kksy½ (vi) fQYVj isij (vii) Qusy

(viii) [kk| uewus ¼vkyw] vaxwj vFkok dksbZ Hkh ehBk Qy] ewaxQfy;ka½A

27(i).2 iz;ksx dSls djsa

(d) LVkpZ ds fy, ijh{k.k

,d rkts vkyw ds VqdM+s dkV yhft,A bu VqdM+ksa dks ,d ij[kuyh esa yxHkx 10mL ty esa mckfy,A
?kksy dks BaMk gksus nsa vkSj ,d Qusy rFkk fQYVj isij vFkok eyeyh diM+k bLrseky djrs gq, ?kksy dks
Nku yhft,A vkyw dk ?kksy rS;kj gks x;kA bl VsLV V;wo dks ^d*  yscy yxk nsrs gSaA ,d vU; ij[kuyh
vklqr ty ysrs gS vkSj mlds ^[k* yscy yxk nsrs gSA
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iz;ksxkRed izfÿ;k izs{k.k fu"d"kZ

nks vyx&vyx ij[kufy;ksa ,d xgjk uhyk&dkyk ?kksy ^d* esa LVkpZ ekStwn gS]

esa ^d* vkSj ^[k* ?kksyksa esa ls jax dsoy ?kksy ^d* esa tks ,d lfEeJ izdkj

izR;sd ls yxHkx 2&3mL ?kksy gh izdV gksrk gSA dkcksZgkbMªsV gksrk gSA
yhft,A izR;sd ij[kuyh esa
vk;ksMhu ds ?kksy dh
2&4 cwansa Mkfy,A

D;k vki ckr ldrs gS fd foy;u ^[k* ds dksbZ jax ifjorZu D;ksa ugha gqvk\

([k) olkvksa ds fy, ijh{k.k

,d [kk| uewuk yhft, tSls fd ewaxQyh] v[kjksV] dktw] lw[kk ukfj;y vFkok FkksM+k&lk eD[ku rkfd mlesa
olk dh mifLFkfr dk ijh{k.k fd;k tk ldsA

iz;ksxkRed izfÿ;k izs{k.k fu"d"kZ

,d isij dks eksM+dj mlds vanj isij ds Åij fpdus èkCos [kk| inkFkZ esa olk gSaA
ihls gq, ewaxQyh] v[kjksV] dktw] vk tkrs gSaA
lw[kk ukfj;y vFkok eD[ku
jf[k,A vc bls vaxwBs dh
lgk;rk ls gYdk lk nckb;sA

27(i).3 ns[ksa vkius D;k lh[kk

1- vxj fcuk fNys lkcqr vkyw ij ,d cwan vk;ksMhu ds ?kksy dh Mkyh tk,] rks vki D;k vuqHko djsaxs\

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

2- vk;ksMhu ?kksy ds laidZ esa vkus ij vkyw ds ?kksy ds jax esa D;ksa ifjorZu vk tkrk gS\

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

3- ;fn ge xsgwa ds vkVs ds ?kksy dk vk;ksMhu ls ijh{k.k djsa] rks D;k jax esa dksbZ ifjorZu vk,xk\

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

4- olkvksa ds fy, fd, tkus okys ijh{k.k esa ;fn vki ewaxQyh ds LFkku ij dsjkslhu dh cwan ysa rks vki
D;k ns[ksaxs\

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

5- ;fn vki olkvksa ds fy, ijh{k.k djus ls iwoZ ewaxQfy;ksa dks Hkwu ysa] rks D;k vc Hkh olkvksa dk
ijh{k.k ldkjkRed gksxk\

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



iz;ksx 27(ii)

(i) nw/k rFkk (ii) nky esa esVsfuy tSls vifeJksa (feykoVksa) dh mifLFkfr dk ijh{k.k

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� crk ldsaxs fd vifeJ.k fdls dgrs gSa(

� dqN lkekU; [kk|ksa esa vifeJ.k igpku ldsaxs(

� vifeJksa dh igpku dk jklk;fud ,oa HkkSfrd vkèkkj le>k ldsaxs] rFkk

� dqN lkekU; vifeJksa ls gksus okys LokLF; ds [krjs crk ldsaxsA

27(ii).1 vkidks D;k tkuuk pkfg,

vfèkdrj HkksT; inkFkZ] ftUgsa ge [kkrs gSa tSls fd vukt] nkysa] elkysa] Qy vkSj lfCt;ka vkfn] ;s lc
izÑfr dh nsu gSaA geesa ls vfèkdrj yksx bUgsa cktkj ls [kjhnrs gSaA dHkh&dHkkj cspus okys bu [kk|
inkFkks± esa dqN ?kfV;k] lLrs] v[kk|'khy inkFkZ feyk nsrs gSaA blh dks feykoV djuk vFkkZr~ vifeJ.k
(adulteration) dgrs gSaA [kk| inkFkZ dh xq.koÙkk ?kVk nsus okys inkFkZ dks vifeJ (adulterant) dgrs
gSaA vifeJ inkFkZ izkÑfrd gks ldrk gS] vFkok ekuo&fufeZr HkhA mnkgj.kr% pk; dh iÙkh esa bLrseky
gks pqdh pk; dh ifÙk;k¡ ;k nkyksa ds ckgjh fNYds ;k jax iznk;h inkFkZ dks feyk;k tk ldrk gS rkfd
T;knk iSls cuk, tk ldsaA bl izdkj vifefJr [kk| ls èkhjs&èkhjs gekjk LokLF; izHkkfor gksrk gS] vkSj
mldk izHkko dHkh rks dqN gh fnuksa esa] dHkh eghuksa esa ;k dHkh&dHkh dqN o"kks± ds ckn rd izdV gksrk
gSA vr% ;g vko';d gS fd ge lHkh [kjhns tk jgs Hkkstu dh xq.koÙkk ds fo"k; esa tkusaA blds fy,
gesa vke vifeJksa dh tkudkjh gksuh pkfg, rFkk mudh igpku ds fy, dqN ljy ijh{k.kksa dk ,oa muds
}kjk LokLF; ij iM+us okys gkfudj izHkkoksa dh tkudkjh Hkh gksuh pkfg,A

vko';d lkexzh

(i) ij[kufy;ka (ii) ij[kuyh gksYMj (iii) fLifjV ySEi (iv) nwèk

(v) nkys tSls gjh eVj@nky (vi) vk;ksMhu dk ?kksy

(vii) jsfDVQkbM fLifjV (95% ,sYdksgkWy½ (viii) lkafnzr gkbMªksDyksfjd vEy rFkk

(ix) ukbfVªd vEyA
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27(ii).2 iz;ksx dSls djsa

viuh jlksbZ ls dqN nwèk] nky vkSj eVj ds nkus yhft;sA

buesa vifeJksa tSls nkyksa ds esVsfuy ;yks rFkk nwèk esa vjkjksV ;k CykSfVax isij ds ekStwn gksus dh tkap

gsrq fuEufyf[kr ijh{k.k dhft,A

1- nky esa esVsfuy ;yks vifeJ

nks cM+s pEep vjgj ;k vU; dksbZ nky yhft;s vkSj mls xquxqus ikuh esa 15 feuV fy, fHkxks nhft,A

dksbZ Hkh vyx ls feyk;k gqvk jax fudy tk;sxkA gYnh lk fudkyk gqvk fu"df"kZr jax dks xquxqus ikuh

esa fgykdj ij[kuyh esa Mky nsrs gSA mlesa lkanz gkbMªksDyksfjd ,flM dh dqN cwans Mky nsus ds ckn mlesa

Hkhxh gqbZ nky ;k gYnh dks Mky nsrs gSA ;fn nky ds esVsfuy ;yks mlds vifeJ ds :i esa mifLFkr

gS rks mldk jax ¼cSxuh½ gks tkrk gSA estsUVk jax fLFkj jgrk gS pkgs mls ty ds lkFk ruq ¼gYdk½ fd;k

tk;sA vki vius ?kj ls vjgj nky ;k fQj gYnh ysdj bl iz;ksx dks ,d fu;af=kr iz;ksx dh rjg Hkh

dj ldrs gS vkSj Åij nh x;h izfØ;k dks nksgjk ldrs gSA vuvifefJr uewus esa fdlh Hkh izdkj dk

dksbZ jax fn[kk;h ugha nsxkA

flkar

esVsfuy ;syks ,d ty esa ?kqyu'khy ,flM csl MkbZ gSA HCI feykus ij mldk pH cny tkus ds dkj.k

estsUVk jax mifLFkr gks tkrk gS] ikuh feykus ij Hkh ;g jax fLFkj jgrk gSA gkfudkjd izHkko ds dkj.k

iztuu vaxksa esa fodkj mRiUu gks tkrk gSA

2- nwËk esa vjkjksV ;k CykWfVax isij tSls vifeJ

ij[kuyh esa mcyk gqvk 3ml nwèk ftlesa vjkjksV ;k fQj CykWfVax isij feyk gqvk gS] Mkyrs gSA bls BaMk

djrs gS vkSj 2&3 cwans vk;ksMhu foy;u dh Mkyrs gSA ij[kuyh esa dkyk&uhyk jax vk tkrk gS tks fd

LVkpZ dh mifLFkfr ds dkj.k gksrk gS( tks fd CykWfVax isij ;k vjkjksV dh mifLFkfr dks n'kkZrk gSA vki

vius ?kj ls nwèk ysdj bl iz;ksx dks ,d fu;af=kr iz;ksx dh rjg Hkh dj ldrs gS vkSj Åij nh x;h

izfØ;k dks nksgjk ldrs gSA vk;ksMhu dk Cyw CySd jax ifjofrZr ugha gksrk gSA

uhps ,d rkfydk nh x;h gSA dqN ljy ls ijh{k.k fofHkUu [kk| lkexzh esa mifeJksa ds igpkuus gsrq fy[ks

x;s gSA vki Lo;a mudk ijh{k.k dj ldrs gSA

rkfydk 27(ii).1 vifeJ dks igpkuus ds fy, ljy ijh{k.k

ÿ-la- [kk| inkFkZ vifeJ ijh{k.k dh fofËk

1- pk; dh ifÙk;ka yksgs dh Nhyu pk; dh ifRr;ksa dks dkxt dh 'khV ij QSykdj
pqEcd ds iz;ksx ls vklkuh ls ìFkd dj ldrs gSA

2- pk; Ñf=ke jax pk; dh ifRr;ksa dks xhys CykWfVax isij ij j[krs gSA
Ñf=ke :i ls jaftr pk; tYnh gh xhys CykWfVax isij
ij jax NksM+ nsrh gSA
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3- 'kgn phuh dk ?kksy ,d :bZ dh cRrh 'kq) 'kgn esa fHkxksdj tc mldks
tykrs gS rks og vklkuh ls ty tkrh gSA ;fn mlesa
ikuh mifLFkr gksrk gS rks 'kgn dks tyus ugha nsrk
gSA ;fn og tyrk Hkh gS rks pV&pV dh vkokt
mRiUu gksrh gSA ¼ikuh ds fy, 'kgn ds ijh{k.k dk
;g rjhdk crykrk gS fd 'kgn esa phuh dk foy;u
,d vifeJ.k ds :i esa ekStwn gSA½ ;fn ,slh 'kgn
dks fÝt esa j[krs gS rks 'kdZjk ds fØLVy cu tkrs
gS tks vifeJrk dh rjQ b'kkjk djrk gSA

4- ?kh ouLifr iw.kZ :i ls fi?kyk gqvk ,d pk; dh pEep ?kh
uewus ds fy, ij[kuyh esa ysrs gS vkSj mlesa 5ml
lkafnzr gkbMªksDyksfjd ,flM Mkyrs gSA mls 5 feuV
rd fgykrs gS vkSj mlesa ,d pqVdh 'kdZjk vkSj
QjQqjky dh ,d cwan Mkyrs gSA ,flM dh irZ ij
fiad jax dk fn[kk;h iM+uk gh ouLifr dk feyk
gksuk n'kkZrk gSA

5-  phuh LVkpZ uewus dks ij[kuyh esa ysdj ikuh feykb;s] mlesa
dqN cwan vk;ksMhu ?kksy dh Mkfy;sA uhyk jax LVkpZ
dh mifLFkfr dks n'kkZrk gSA

6- phuh pkd ikmMj ij[kuyh esa dqN 'kdZjk yhft;s vkSj mlesa
gkbMªksDyksfjd ,flM feykb;sA cqncqnkgV dkcksZusV
dh mifLFkfr dks n'kkZrh gSA

7- gYnh esVsfuy ;syk ij[kuyh esa xeZ ikuh ds lkFk gYnh ds uewus ls
¼Ñf=ke jax½ jax dk fu"d"kZ.k fgykdj djrs gS vkSj mlesa dqN

cwans lkafnzr gkbMªksDyksfjd ,flM dh Mkyrs gSaA estsUVk
jax esVsfuy ;yks dh mifLFkrh dks n'kkZrk gSA

27(ii)-3 ns[ksa vkius D;k lh[kk

1- vifeJd fdls dgrs gSa\
...........................................................................................................................................

2- ;fn vki lLrh nkyksa esa egaxh nky esa feyk nsa] rks D;k bls Hkh vki vifeJ.k dgsaxs\ vius mÙkj
ds fy, dkj.k nhft,A
...........................................................................................................................................

3- nky esa jax feyk gks] blds ijh{k.k ds fy, vki viuh ekrk th dh fdl izdkj lgk;rk dj ldrs gSa\
...........................................................................................................................................

4- og dkSu&lh laLFkk gS tks [kk| fuekZrkvksa dks fo'oluh;rk dk izek.k i=k nsrh gS\ ¼mÙkj% Hkkjrh;
ekud C;wjks½
...........................................................................................................................................
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fofHkUu {ks=ksa ls ifŸk;ksa ds uewus ,d= djds muessa mifLFkr df.kdh; inkFkZ ds vkËkkj
ij iznw"k.k ds Lrj dk vkdyu djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� nks ¼;k vfèkd½ {ks=kksa esa ok;q esa df.kdh; inkFkZ ds Lrj dh rqyuk dj ldsaxs(

� df.kdh; iznw"kd tSls fd dkcZu dkfy[k ds fof'k"V lzksr dh ifjos'k esa igpku dj ldsaxs( rFkk

� fu"d"kZ fudky ldsaxs fd CNG ,d LoPN bZèku gSA

28-1 vkidks D;k tkuuk pkfg,

ok;q iznw"k.k df.kdh; vFkok xSlh; iznw"kdksa ls gks ldrk gS–?kkl&Qwl] Åu] :bZ ds ckjhd rarq vkSj èkwy

ds d.k] ,sLcsLVkl] lhesaV vkfn df.kdh; iznw"kdksa ds mnkgj.k gSA ;fn i;kZoj.k esa df.kdh; inkFkZ ,d

fof'k"V lhek ls vfèkd gks tk,] rks mlls ikSèkksa ,oa izkf.k;ksa nksuksa dks gkfu gksrh gSaA euq";ksa esa df.kdh;

iznw"kdksa ls 'olu leL;k,a iSnk gksrh gSa tSls ,ythZ izfrfØ;k] nek] 'olfudk'kksFkA ;s iznw"kd ikSèkksa dh

ifÙk;ksa ij vk fVdrs gSa] muds jaèkz fNnzksa dks can dj nsrs gSa ftlls ikSèkksa dh òf) de gksrh gSA

df.kdh; inkFkZ vusd lzksrksa ls fudyrk gSA dkcZu dh dkfy[k ydM+h vkSj ifÙk;ksa dks tykus ls vkSj Mhty

batuksa ds èkqa, ls igqaprh gSA

v- fofHkUu {ks=ksa@bykdksa esa ok;q esa dkcZu dkfy[k ds Lrjksa dh rqyuk djuk

vko';d lkexzh

(i) fofHkUu {ks=kksa tSls okguh; ;krk;kr ls nwj ds vkokl {ks=kksa]

(ii) ,d vPNs j[ks x, ikdZ (iii) ,d O;Lr lM+d (iv) pkSjkgs (v) ,d Hkou fuekZ.k LFky

(vi) lhesaV vFkok ,sLcsLVkWl vkèkfjr m|ksx vFkok vU; fdlh mi;qZDr LFkku ls yh xbZ ifÙk;ka

(vii) :eky ds ftruk cM+k ,d lQsn lwrh diM+kA
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28-2 v- iz;ksx dSls djsa

(i) fofHkUu {ks=kksa ls lkoèkkuh ls ifÙk;ka ,df=kr dhft,A

(ii) ,d ǹ<+ piVh lrg ij diM+s dks QSyk yhft,A

(iii) gj ,d iÙkh dks mldks myVk djds ¼xgjh gjh fn'kk dks uhps j[krs gq,½ diM+s ij jf[k,A

(iv) ifÙk;ksa dks viuh maxfy;ksa ls iÙkh dh BaMy ls ckgj dh vksj dks pykrs gq, ifÙk;ksa dks ,d&,d
djds diM+s ij nckb,A

(v) fofHkUu ifÙk;ksa dh tks Nkisa vk tk,axh] mUgsa è;ku ls nsf[k, vkSj mudh rqyuk dhft,A

28-3 v- D;k izs{k.k ysusa gSa

diM+s ij vk, fofHkUu Nkiksa dh rqyuk dhft,A D;k mu lHkh dk ,d gh jax gS\ D;k muesa ls dksbZ 'ks"k
ls T;knk xgjh fn[kkbZ iM+ jgh gS\ D;k buls gesa ml {ks=k ds df.kdh; iznw"k.k ds Lrj dk vanktk yxrk
gS\ vius izs{k.kksa dks uhps nh tk jgh lkj.kh esa fyf[k,A

uewuk la[;k {ks=k tgka ls iŸkh yh xbZ Nki dk jax@jax dh
xgjkbZ dk Lrj

fu"d"kZ

ml {ks=k dh ifRr;ka tks dkcZu dkfy[k ds dkj.k ¼okguksa ls fudyk gqvk èkqvkW½ vR;fèkd iznwf"kr gS] muds
Åij iznw"kdksa dk teko vf/kd gksrk gSA

c- fofHkUu Lopkfyr okguksa ls fudys Ëkqvksa esa mifLFkr df.kdh; inkFkZ ds Lrj dh rqyuk djuk

vko';d lkexzh

(i) fQYVj isij vkSj vU; dksbZ Hkh eksVk dkxt vFkok lwrh diM+s ds gYds jax ds VqdM+s (4"x4")

(ii) oSlyhu (iii) ,d etcwr èkkxkA

(iv) iSVªksfy;e tsyh vFkok xzht tSls eksVj eSdsfud bLrseky djrs gSa

28-4 c- iz;ksx dSls djsa

(i) ftl inkFkZ dks vki iz;ksx djuk pkgrs gSa muds ,d ihl dks j[k yhft,A ;g ,d fu;a=k.k dh
rjg dk;Z djsxkA diM+ksa ds VqdM+ksa ;k fQYVj isij ;k dksbZ Hkh eksVk dkxt ij oSlyhu ¼vFkok iSVªksfy;e
tsyh½ dh ,d iryh ijr dk ysi djsaA
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(ii) bu diM+ksa dks èkkxs ds }kjk ,d Mhty Vªd] ,d Mhty cl] ,d vPNh lfoZl dh xbZ vkSj Bhd ls
j[kh xbZ dkj] ,d CNG cl] ,d VSEiks vFkok Hkkj okgu] ,d vkVksfjD'kk] ,d LdwVj vFkok ,d
eksVj lkbfdy ds èkq,a fudyus ds ikbi ds fljs ij ckaèk nsaA bl dke ds fy, okguksa ds ekfydksa vFkok
lac) O;fDr ls vuqefr ysa vkSj bu diM+ksa dks fdUgha pkj O;Lr okguksa esa iwjs fnu caèkk jgus nsaA

(iii) bu VqdM+ksa dks 24 ?kaVs ckn gVk nhft,A

28-5 c- D;k izs{k.k djuk gS

buds NksVs&NksVs VqdM+s viuh fjdkMZ iqfLrdk esa fpidkb;s vkSj izs{k.k rFkk fu"d"kZ fyf[k;sA

bu VqdM+ksa esa ckaèks tkus ds 24 ?kaVs ckn D;k dksbZ varj fn[kkbZ nsrk gS\

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

diM+s@fQYVj isij@eksVs dkxt ij xzht yxs Hkkx esa D;k inkFkZ tek gqvk gS\

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

tes gq, df.kdh; inkFkZ ds vkèkkj ij D;k ;s diM+s ,d&nwljs ls fHkUu fn[kkbZ iM+ jgs gSa\

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

D;k dksbZ ,sls uewus gSa] ftu ij dqN Hkh ugha tek\ blls D;k izdV gksrk gS\

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

dkSu&lk ,slk okgu gS ftlesa ls df.kdh; iznw"kd ugha fudys\ vkids vius izs{k.kksa ds vkèkkj ij crkb,
fd dkSu&lk bZèku LoPNre gS–iSVªksy] Mhty vFkok CNG?

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

28-6 ns[ksa vkius D;k lh[kk

1- Lopkfyr okguksa ls fudys èkqa, esa dkSu&lk df.kdh; iznw"kd fudyrk gS\

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

2- D;k ikSèkksa dh ifÙk;ksa ij dkcZu dkfy[k ds teko ls ok;q dk vkWDlhtu Lrj izHkkfor gksxk\

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

3- ,slk gksuk fuEufyf[kr ds fy, fdl izdkj gkfudkjd gS\

¼d) ikSèkksas ...........................................................................................................................

([k) izk.kh vkSj ekuo ..........................................................................................................

4- okguksa ds èkqa, ds ikbi ij ckaèks x, diM+ksa ij oSlyhu vFkok iSVªksfy;e tSyh dh iryh ijr D;ksa
ysih xbZ Fkh\

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

5- ;fn mu ij oSlyhu ;k isVªksfy;e tSyh dh ijrksa dh ctk, diM+ksa ij ikuh yxk;k gksrk rks D;k gksrk\

...........................................................................................................................................
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fn, x, fp=ksa vFkok uewuksa ls vFkok vius ifjos'k ls (tSls Qly ds [ksr] ckx&cxhps
vFkok fdlh fudVorhZ rkykc ls) thoksa dk voyksdu] mudk mRikndksa rFkk miHkksDrkvksa
esa oxhZdj.k djuk rFkk muds iks"k.k Lrj crkuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� fdlh ikfjra=k ds Hkhrj ltho thoèkkfj;ksa ds chp ijLij&lacaèk crk ldsaxs(

� mRikndksa rFkk miHkksDrkvksa esa foHksn dj ldsaxs(

� igpku ldsaxs fd vkgkj ds :i esa ÅtkZ dk LFkkukarj.k ,dfn'kh; gksrk gS(

� rdZ ns ldsaxs fd fcuk gjs ikSèkksa ds [kk| J̀a[kyk dk vkjaHk ugha gks ldrk gS(

� fu"d"kZ fudky ldsaxs fd 'kh"kZ miHkksDrk [kk| J̀a[kykvksa ds vafre fljs ij gksrs gSa vkSj
os izÑfr esa larqyu cuk, j[krs gSa( vkSj

� ikfjra=k esa ltho thoèkkfj;ksa ds chp ds ijLij lacaèk dk o.kZu dj ldsaxs] ftlesa pkj 'kCnksa
mRiknd] 'kkdkgkjh] ekalkgkjh rFkk vi?kVd dk mi;ksx djrs gq, [kkus vkSj [kk, tkus dk
,d fuf'pr izfr:i ik;k tkrk gSA

29-1 vkidks D;k tkudkjh gksuh pkfg,

� gjs ikSèks mRiknd gksrs gSa ¼;s izdk'k&la'ys"k.k }kjk vius rFkk nwljksa ds fy, Hkkstu dk la'ys"k.k djrs
gSa½

� dqN tkuoj ,sls gksrs gSa] tSls eos'kh vkSj fgju tks dsoy mRikndksa ¼ikSèkksa½ dks gh [kkrs gSa ,oa ftUgsa 'kkdHk{kh
dgrs gSaA ;s 'kkdkgkjh [kk| J̀a[kyk esa izFke Øe ds vFkkZr~ izkFkfed miHkksDrk dgykrs gSaA

� dqN vU; izk.kh tSls ck?k vkSj 'ksj 'kkdHkf{k;ksa dks [kkrs gSa] bUgsa ekalHk{kh dgrs gSaA budks nwljs ÿe
(f}rh;d) ds miHkksDrk dk ntkZ fn;k tkrk gSA ,slh [kk| J̀a[kyk,a Hkh gks ldrh gSa] ftuesa rhu
vFkok pkj miHkksDrk Lrj rd gks ldrk gSA

� dod rFkk thok.kq vkgkj J̀a[kyk esa lcls var esa vkrs gSaA ;s èr ikSèkksa rFkk izkf.k;ksa dh nsg ij mxrs&iuirs
gSa vkSj bUgsa vi?kVd dgrs gSaA

,sls [kk| lacaèk dks ftlesa ,d mRiknd] izkFkfed miHkksDrk] f}rh;d miHkksDrk rFkk ,d vi?kVd gks]
[kk| Jà[kyk dgrs gSaA
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[kk| J̀a[kykvksa ds nks mnkgj.k bl izdkj gSa %

(i) ?kkl → fVM~Mk → esa<d → lkai → ckt

(ii) eDdk ds nkus → pwgk → lkai → ckt

[kk| J̀a[kyk ds izR;sd pj.k dks ,d iks"k.k Lrj ¼Hkkstu Lrj½ dgrs gSaA fdlh ,d iks"k.k Lrj dk tho
vyx&vyx [kk| J̀a[kykvksa esas vyx&vyx Lih'kht dk gks ldrk gS tSls fVaM~Mk] eos'kh rFkk vUu&Hk{kh
i{kh x.kA ;s lHkh izkFkfed miHkksDrk gSa vkSj f}rh;d iks"k.k Lrj ij gksrs gSa] D;ksafd ;s lHkh dsoy ikSèkksa
dk gh vkgkj djrs gSaA

29-2 iz;ksx dSls djsa

v- thoksa dks mRikndksa rFkk miHkksDrkvksa esa oxhZœr fd;k tkuk

lqfoèkkvksa dh miyCèkrk ds vkèkkj ij Hkw{ks=k vFkok iz;ksx'kkyk fofèk ls dk;Z fd;k tk ldrk gSA

d- Hkw{ks= fofËk

� Qly&[ksr

(i) fdlh Qly&[ksr] ckx&cxhps vFkok ou {ks=k esa lc rjQ voyksdu dhft,A

(ii) mRikndksa dks igpkfu,] tks lkekU;r% gjs ikSèks gksrs gSa( ¼?kkl] eDdk] eVj] fHkaMh vkfn½

(iii) dqN ,sls izkf.k;ksa ij utj Mkfy,] tks bu ikSèkksa vFkok buds mRikndksa dk vkgkj djrs gksaA ;s izk.kh
izkFkfed miHkksDrk gSaA

(iv) dqN ,sls ekalHk{kh izkf.k;ksa dks Hkh ns[ksa] tks bu izkFkfed miHkksDrkvksa dk vkgkj dj ldrs gksaA budh
lwph cukb,A

(v) ;g nsf[k, fd D;k ,slh Hkh laHkkouk gS fd ekalHk{kh Hkh fdUgha mPprj ekalHkf{k;ksa }kjk [kk, tk ldrs
gksa] mUgsa f}rh;d miHkksDrk dgk tk,xk] tSls flag] eksj] ckt] vkfnA bu thoksa dh lwph cukb,A

� rkykc

(i) fdlh rkykc vFkok >hy ij tkb,A

(ii) bu ty fudk;ksa ds Hkhrj vFkok buds vkl&ikl dkSu&dkSu&ls tho gSa] mudks nsf[k, vkSj muds uke
fyf[k,A ogka ik, tkus okys lcls vke thoksa esa vkrs gSa–'kSoky] izksVkstksvk] NksVh eNfy;ka] cM+h eNfy;ka]
cÙk[ksa vkSj dnkfpr dqN vU; ty i{kh HkhA

(iii) bu lcds uke bl Øe esa fyf[k, fd dkSu [kk jgk gS vkSj dkSu [kk;k tk jgk gSA

[k- iz;ksx'kkyk fofËk

(i) vkidh iz;ksx'kkyk esa fofoèk izdkj ds izkf.k;ksa rFkk ikSèkksa ds vyx&vyx fp=k gks ldrs gSaA ;fn ,slk
ugha gS] rks fdlh iqLrd&foØsrk ds ;gka ls izkf.k;ksa rFkk ikSèkksa ds pkVZ ;k fp=k ys yhft, vkSj mUgsa ,d&,d
djds vyx dkV yhft,A buesa uhps fy[ks lHkh ;k muesa ls dqN ,oa vU; cgqr ls fey tk,axs %

?kkl] ckt] lkai] pwgk] esa<d] fVM~Mk] vukt ds nkus okys ikSèks] 'kSoky bR;kfnA
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(ii) bu thoksa vFkok budh rLohjksa dks rhu cM+s lewgksa esa foHkkftr dj yhft,–

igyk ikSèks ¼?kkl] dksbZ ò{k vkfn½] nwljk ikniHk{kh ¼'kkdkgkjh izk.kh & xk;] fgju vkfn½] rhljk
ekal&Hk{kh izk.kh–flag] ck?k] fcYyh vkfnA

x- [kk| Jà[kyk cukuk

fp=k 29-1 dh lgk;rk ls [kk| J̀a[kyk cukb;sA

(i) ,d ikSèkk NkaV yhft,] ,d cM+s ls dkxt ij bls ,d txg ij j[k nhft,A bl fp=k@uewus ds nkfguh
vksj ,d rhj dk fu'kku yxkb,A

(ii) lewg la[;k 2 ls ,d tkuoj NkafV, tks NkaVs x, ikSèks dks [kkrk gksA bls rhj ds fu'kku ds vkxs j[k
nhft, vkSj bl izk.kh dh nkfguh vksj ,d vkSj rhj dk fu'kku cukb,A

(iii) lewg rhu ls ,d ,sls izk.kh dks NkafV, tks Åij NkaVs x, izk.kh dks [kkrk gks vkSj mls nwljs rhj ds fu'kku
dh nkfguh vksj jf[k,A

(iv) dksf'k'k dhft, fd pkj Lrjksa okyh ,d ,slh [kk| J̀a[kyk cu tk, tSlh fd uhps fp=k 29-1 esa fn[kkbZ
xbZ gSA

(v) fp=kksa@uewuksa ls T;knk ls T;knk [kk| J̀a[kyk,a cukb,A

fp= 29-1 [kk| J̀a[kykvksa ds dqN mnkgj.k

crkb, fdlh ,d lcls yach [kk| Jà[kyk esa vfèkdre iks"k.k Lrj la[;k fdruh gS\

29-3 ns[ksa vkius D;k lh[kk

1- fuEufyf[kr [kk| J̀a[kykvksa esa thoksa dk viuk&viuk iks"k.k Lrj (1st, 2nd, 3rd bR;kfn½ uke crkb,%

(d) ?kkl → fVM~Mk → esa<d → lkai → ckt

([k)eDdk → pwgk → lkai → ckt

ikS/kk

ikS/kk

pwgk lkai

lkai

ckt

fVM~Mk esa<+d

izFke [kk| J‘a[kyk

f}rh; [kk| J‘a[kyk
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2- vius vkl&iM+ksl ds {ks=k esa 'kh"kZ miHkksDrk dkSu gS] uke fyf[k,A

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

3- ;fn vkids {ks=k esa lHkh 'kh"kZ miHkksDrk lekIr gks tk,a rks D;k gksxk\

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

4- vius ifjos'k esa ik, tkus okys thoksa dks ,d [kk| J̀a[kyk ds :i esa fyf[k,A

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

5- muds Hkkstu dh izkFkfedrk ds vkèkkj ij dkSu ls lewg ds tUrq izFke iks"k.k Lrj ds lnL; gS\

...........................................................................................................................................
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dkdjksp] eNyh] esa<d] fNidyh rFkk dcwrj esa ls fdUgha nks thoksa ds ckgjh lajpukRed
vuqdwyuksa dk vË;;u djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� O;k[;k dj ldsaxs fd fdlh Hkh tho dh vkÑfr ml i;kZoj.k ds fy, ftlesa og jg jgk

gS] mi;qZDr gksrh gS(

� lapyu vaxksa ¼Vkaxksa vkfn½ dk ml ekè;e ls lacaèk n'kkZ ldsaxs] ftlesa og tho ?kwerk fQjrk

gS] rFkk

� Ropk dh izÑfr dks tho dh ifjfLFkfr;ksa ds izfr vuqdwyu ds :i esa Li"V dj ldsaxsA

30-1 vkidks D;k tkuuk pkfg,

� izR;sd tho ftl i;kZoj.k esa jgrk gS] mldh ifjfLFkfr;ksa ds izfr vuqdwfyr gksrk gSA

� vuqdwyuksa esa vkrs gSa– nsg dh vkÑfr] lapyu vax ¼Vkaxsa] vkfn½ 'olu vax ¼D;k os ty

esa 'olu ds fy, ;k ok;q esa 'olu ds fy, vuqdwfyr gS½] Hkkstu dh izÑfr rFkk eq[kkaxksa

dk izdkj ¼Hkkstu dh izÑfr dks izkFkfedrk½

vko';d lkexzh

1. uewus

(i) dkdjksp ¼rktk DyksjksQkeZ fd;k x;k vFkok lw[kk fiu fd;k x;k uewuk vFkok dksbZ rjy ifjjf{kr
uewuk½A

(ii) eNyh ¼rjy ifjjf{kr uewuk½ vFkok ,sDosfj;e esa jg jgh dksbZ rkth thfor eNyhA

(iii) esa<d ¼rjy ifjjf{kr uewuk½A

(iv) fNidyh ¼lkekU; ?kjsyw fNidyh½ ;k rjy ifjjf{kr uewukA

(v) i{kh ¼xkSjs;k] dcwrj vFkok vU; dksbZ lkekU; i{kh 'kq"d uewuk½A

(vi) gSaM ysal
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30-2 iz;ksx dSls djsa

d- dkdjksp

� dkdjksp vfèkdrj lhojksa] eSugksyksa] jlksb;ksa] vukt Hk.Mkj?kjksa vkfn esa ik, tkrs gSaA

� ;s njkjksa esa fNis jgrs vkSj izdk'k ls cprs gSaA

� O;oèkku gksus ij os cM+h rsth ls nkSM+rs&Hkkxrs vkSj dgha Hkh fNius dh txg esa ?kql tkrs gSaA

� ifjiDo ¼o;Ld½ dkdjkspksa esa ia[k ¼Mk;us½ gksrs gSaA vifjiDo dkdjkspksa ¼fuEQ½ esa ia[k ugha gksrsA

� uewuksa dks lHkh vksj ls è;ku ls nsf[k,– Åij ¼ì"B½ ls] uhps ¼vèkj½ ls] lkeus ¼vxz½ ls rFkk ihB
¼i'p fn'kk½ lsA vius izs{k.kksa dks fjdkMZ iqfLrdk esa fyf[k, rFkk ,d lkQ vkjs[k cukb,A

fp= 30-1% dkdjksp ds ì"B ǹ';h; y{k.k

(i) nsg vkœfr

– yack] pkSM+k] vkxs rFkk ihNs dks FkksM+k&lk ladjk

– dqy feykdj 'kjhj piVk ¼;g vkÑfr lqjk[kksa vkSj njkjksa esa ?kqluk vklku djrh gS½

(ii) nsg&jax

– ykyh fy, gq, HkwjkA blls vaèksjs dh txgksa esa dkdjksp tYnh ls utj ugha vkrk vkSj vius
'k=kqvksa dh utjksa ls cp tkrk gSA

(iii) nsg ds {ks=

– 'kh"kZ dqN&dqN f=kHkqtkdj vkSj uhps dks eqM+k gqvkA bl ij ,d tksM+s ,saVsuk ¼J̀afxdk,a½ rFkk ,d
tksM+h la;qDr us=k gksrs gSaA

xqnkLVkbZy
fiNyh Vkax

ldkZbZ
ia[k

mnj

e/; Vkax
i’po{k

e/;o{k
la;qDr vkW[k

Ja‘fxdk

flj

vaxzo{k

vxyh Vkax

ia[k

Ja‘fxdk

vaxzo{k

pyu ikn

e/;o{k
i’po{k

xqnkLVkbZy
xqnk ljdl

VxkZ
’oklja/kz
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– o{k chp dk Hkkx gS] ftlesa rhu tksM+h Vkaxsa vkSj nks tksM+h ia[k gksrs gSaA

– mnj lcls yack {ks=k gksrk gS vkSj lkekU; n'kk esa oyfur ia[kksa }kjk <dk gksrk gSA

(iv) nsg ds Hkkx

fuEufyf[kr Hkkxksa dks nsf[k, rFkk muesa vuqdwy y{k.k igpkfu,A

� ,saVsuk (Jàfxdk Hkh dgykrh gSA) % ;s yacs èkkxs tSlh ,d tksM+h lajpuk,a gSa] tks 'kh"kZ ds yxHkx
lcls Åij ls fudyh gksrh gSaA ;s Li'kZ ds lkFk&lkFk xaèk ds laosnh vax gksrs gSaA

� Vkaxsa % rhu tksM+h Vkaxs gksrh gSa] tks o{k ds rhu [k.Mksa ls ,d&,d tksM+h fudyh gksrh gSaA izR;sd
Vkax dbZ lafèk;ksa ls cuk ,d yack vax gksrk gSA vxyh Vkax (vxz ikn) vis{kkÑr NksVh] chp
dh Vkax mlls tjk yach rFkk fiNyh Vkax lcls yach gksrh gSA yach iryh Vkaxsa rst nkSM+us
esa lgk;rk djrh gSaA

izR;sd Vkax ds vafre fljs dks ,d gsaM ysal ls nsf[k,A blesa ,d tksM+h uqdhys oØ u[kj (claws)
gksrs gSaA pyrs@nkSM+rs le; ;s u[kj lrg ij ,d etcwr idM+ cuk nsrs gSaA

� ia[k % ia[k nks tksM+h gksrs gSaA izFke tksM+h eè; o{k [k.M ij rFkk nwljh tksM+h r̀rh; o{k [kaM
ij gksrh gSA

� ;fn vkidks ,d rktk uewuk fn;k x;k gS] rc nksuksa ia[kksa dks ,d gh vksj ds ¼pkgs nkfgus gksa
;k ck,a½ nksuksa ia[kksa dks èkhjs&èkhjs QSykb, vkSj mudh pkSM+kbZ rFkk mudk xBu nsf[k,A vxyk ia[k
vis{kkÑr ladjk] eksVk rFkk xgjs jax dk gksrk gSA fiNyk ia[k vfèkd pkSM+k rFkk vfèkd iryk
gksrk gSA lkekU; foJke n'kk esa ;g fiNyk ia[k Åij ls vxys ia[k }kjk <dk jgrk gSA

� mnj % ;g 10 dqN&dqN piVs [k.Mksa dk cuk gksrk gSA ;s [k.M ihNs&ihNs ladjs gksrs tkrs gSaA
mnj uje rFkk yphyk gksrk gS] blls dkdjksp dks fNius ds LFkkuksa esa vklkuh ls xfr djus
esa lgk;rk feyrh gSA

� ldkZbZ (Cerci) ¼,dopu % ljdl½ % mnj ds vafre fljs dks nsf[k,A lHkh dkdjkspksa ¼uj rFkk
eknk nksuksa½ esa 9osa [k.M ls ik'oksZ esa ls ,d tksM+h NksVs dqN&dqN jksfey izoèkZ fudys gksrs gSaA
vaxzsth esa ldkZbZ dk vFkZ gS–iwaN] vkSj ;s vax Li'kZ ds laosnh vax gksrs gSaA

� xqnk LVkby (Anal styles) ¼,dopu % LVkbyl½ uj dkdjksp ds uewus esa 9osa [k.M dh fupyh
¼vèkj½ lrg ls ,d tksM+h dkQh NksVs 'kykdk tSls izoèkZ fudy gksrs gSa] ftUgsa ,uy ¼xqnk½ LVkby
dgrs gSaA ¼eknk esa LVkby ugha gksrs] oju lkrosa mnj [k.M dk fupyk Hkkx ,d pkSM+k ukSdk
ljh[kk :i ys ysrk gS ftlesa ls gksdj v.Mksa ls Hkjk ddwu ckgj dks vkrk gS½

fuEufyf[kr ds vkjs[k cukb, %

1- dkdjksp dk ì"B ǹ';] ,d vksj ¼nkfguh vksj dk gh vPNk jgsxk½ ds nksuksa ia[kksa dks iwjk
QSyk nsaA

2- ,d lewph Vkax ftlesa lafèk;ka ,oa u[kj fn[kk, x, gksaA

3- mnj dk vafre fljk ftlesa ldkZbZ rFkk ¼uj ds½ xqnk LVkby fn[kk, x, gksaA
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[k- eNyh

vkids vè;;u dsanz ij dbZ izdkj dh eNfy;ka gks ldrh gSa tSls jksgw] fgYlk] dryk] MkWxfQ'k ¼,d izdkj
dh 'kkdZ½ vkfnA lkekU;r;k ikbZ tkus okyh jksgw ,d vPNk mnkgj.k gSA

lHkh eNfy;ka ty esa jgrh gSa rFkk lafØ; :i ls rSjrh gSaA muds lHkh ckã y{k.k tyh; thou ds fy, vuqdwfyr
gSaA

uewus dks è;kuiwoZd ls nsf[k,A vxyk fljk] chp dk Hkkx rFkk fiNyk fljk nsf[k,A

fp= 30-2 % ,d eNyh ds ckgj y{k.k

� nsg dh vkœfr % 'kjhj yack gksrk gSA ;g nksuksa fljksa ij Li"Vr% dkQh ladjk vkSj chp esa pkSM+k gksrk
gSA bl vkÑfr dks èkkjk&jsf[kr stream-lined dgrs gSaA ;g ty ds Hkhrj xfr ds fy, lokZfèkd mi;qZDr
gksrh gS rFkk U;wure izfrjksèk iznku djrh gSA

� nsg&vkoj.k ('kYd) % nsg dh lrg ij nsf[k,A Ropk 'kYdksa ls <dh gksrh gSaA 'kYd FkksM+k ,d&nwljs
dks <ds jgrs ,oa ihNs dh vksj :[k fd, jgrs gSaA ;s 'kYd vius fiNys fljs ij eqDr jgrs rFkk budk
vxyk fljk [kky esa xM+k jgrk gSA 'kYdksa dk izkFkfed dk;Z pksV vk?kkr ds izfr rFkk jksxk.kqvksa ds
vkØe.k ds izfr lqj{kk iznku djrk gSA ¼'kkdkZsa esa 'kYd lw{en'khZ; gksrs gSa vkSj [kky ds Hkhrj cus
gksrs gSaA½

� nsg&{ks= % 'kh"kZ ihNs èkM+ esa vkSj èkM+ ihNs iwaN esa ,dlkj :i ysrk tkrk gSA xnZu ugha gksrhA dqy
feykdj lewpk nsg lagr gksrk gSA dksbZ Li"V nsg {ks=k ugha gksrsA ;g lagrrk ty ds Hkhrj xfr djus
esa lgk;d gksrh gSA

� fQu (;qfXer rFkk v;qfXer)

;qfXer fQu % eNyh dks è;kuiwoZd ls nsf[k,A D;k vkidks dksbZ Vkaxsa utj vkrh gSa\ ughaA muds LFkku
ij valfQu gSa ¼;s vxyh Vkaxksa ds vuq:i gSa½ rFkk Jksf.k fQu gksrs gSa] tks fiNyh Vkaxksa ds vuq:i
gksrs gSaA izR;sd fQu ,d iryh Qyd tSlk gksrk gS ftlesa Hkhrj 'kykdk&leku fQu&vjksa dk vkyac
cuk gksrk gSA ;s fQu rSjus esa lgk;rk djrs gSa vkSj mlesa Hkh [kkl rkSj ls fn'kk cnyus esaA

v;qfXer vFkok eË;d fQu % iqPN fljs dks nsf[k,A bl ij ,d cM+k mnxzr% piVk iqPN fQu gksrk
gSA okLrfod thou esa ;g iqPN nk,a&ck,a ik'oksZ esa xfr djrk gS rFkk eNyh dks vkxs èkdsyus esa
;ksxnku nsrk gSA iqPN fQu eè; fQuksa esa ls gh ,d gSA

vxzeq[k
vkW[k

fxy vkPNn
i‘"B fQu

’kYd

val fQu
Jks.kh fQu

xqnk fQu

iqPN fQu
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nks vU; cgqr lqLi"V eè; fQu gksrs gSa] ,d rks ì"Bh; eè; fQu rFkk nwljk vèkj eè; fQu ¼ftls

xqnk fQu Hkh dgrs gSa½A ;s nksuksa Øe'k% ihB dh vksj ì"B eè; js[kk ls rFkk isV dh vksj vèkj eè;

js[kk ls fudys gksrs gSaA

eè; fQu eNyh dks rSjrs le; fLFkjrk iznku djrs gSaA

� vksijdZqye (fxy&vkPNn) rFkk fxy (Dykse) % 'kh"kZ ds vka[kksa ls FkksM+k ihNs gh ik'oksZ ij nsf[k,] ogka

,d v.Mkdkj ¶ySV gS] tks fxyksa dks <ds jgrk gSA ;g vkidqZye ,d xfr'khy vkoj.k gSA eNyh vius

eqag ls ty dks rsth ls Hkhrj dks ysrh vkSj fQj ls cyiwoZd fxy&vkojd ds uhps ds LFkku ls ckgj

dks fudky nsrh gSA fxyksa ds Åij ls cgrk gqvk ty folj.k }kjk 'olu xSlsa miyCèk djkrk gSA

;fn vkidks ,d rkth eNyh dks gkFk esa ysus dk volj feys rks mldk fxy&vkoj.k Åij dks mBkb,

vkSj fxyksa dks nsf[k,A

fuEufyf[kr ds vkjs[k cukb, %

1- eNyh dks ik'oZ ǹ'; ftlesa vkids }kjk ns[ks x, lHkh laHko Hkkx fn[kk, x, gksaA

2- fdlh Hkh ,d fQu dk utnhd ls nh[krk ǹ'; ftlesa vkyac iznku djrh gqbZ fQu–vjsa Hkh fn[kkbZ

xbZ gksaA

x- esa<d

esa<d ,d ,sEQhfc;u ¼,EQh ¾ nksuksa] ck;l ¾ thou½ ;s ty vkSj Fky nksuksa ij thou fcrkrk gSA bl

izdkj ls ;g bu nksuksa i;kZoj.k esa thou fcrkus ds fy, vuqdwfyr gSA

uewus dks è;ku ls nsf[k,A

fp= 30-3 % esa<d ds ckáy{k.k

voLdj }kj
dwcM+

i’pikn

ikn

tky

maxyh

vxzikn

peZ isfiyh

d.kZ iVg
eq[k }kj

uklkfNnz
FkqFku

fues"kd iVy
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� nsg&vkœfr % 'kjhj vis{kkÑr NksVk] vxys fljs ij dqN uqdhyk ijarq ihNs dh vksj pkSM+k
gksrk gSA iwaN ugha gksrhA

� Ropk % Ropk dh lrg dks nsf[k,A D;k Ropk ij dksbZ 'kYd] cky vFkok dksbZ vU; ckgj dks fudyh
gqbZ lajpuk,a gSa] ughaA esa<d dh Ropk fpduh gksrh gSA ;g ylylh gksrh gS ftlls ikuh esa rSjrs
gq, ?k"kZ.k de gksrk gSA Fky ij Ropk 'olu xSlksa ds folj.k ¼Ropk 'olu½ esa lgk;rk djrh gSA

� nsg & {ks= % 'kjhj esa vkidks fdrus {ks=k utj vkrs gSa\ ,d 'kh"kZ gS ftlesa lkeus dh vksj dks :[k fd,
gq, ,d FkwFku gSA ¼uqdhys FkwFku ls ty esa vkxs dks tksj ekjus esa lgk;rk feyrh gSA½ D;k dksbZ xjnu
gS\ ¼ugha] vxj dksbZ yphyh xjnu gksrh rks og ty esa rsth ls vkxs c<+us esa #dkoV Mkyrh½

� ikn % vxyh rFkk fiNyh Vkaxksa dks nsf[k,A dkSu&lh Vkaxsa T;knk yach gSa\ ¼fiNyh Vkaxsa½A cSBs jgus
dh eqnzk esa esa<d viuh nks tksM+h dks fdl izdkj fVdk, j[krk gS\ vxyh Vkaxsa NksVh eqM+h ugha gksrhaA
os nsg dks ek=k lgkjk nsus okyh gksrh gSaA fiNyh Vkaxsa yach vkSj cSBS jgus dh eqnzk esa cgqr oyfur
gksrh gSaA tc cSBs jgus dh fLFkfr esa bu fiNyh Vkaxksa dks vpkud QSyk nsus ij 'kjhj dks vkxs ,oa
Åij dh vksj èkDdk yxrk gSA bl izdkj tc esa<d tehu ij Nykax yxkrk gS] rc fiNyh Vkaxsa
dwnus ds fy, rFkk vxyh Vkaxsa Vsd ;kuh vkyac iznku djus ds fy, vuqdwfyr gksrh gSA

vxyh rFkk fiNyh Vkaxksa esa maxfy;ksa dks nsf[k,A vxyh Vkaxksa esa pkj&pkj NksVh maxfy;ka rFkk fiNyh
Vkaxksa esa ikap&ikap yach maxfy;ka gksrh gSaA fiNyh Vkax dh maxfy;ka ,d iryh f>Yyh }kjk ijLij&la;ksftr
gksrh gSa–bls tky dgrs gSaA QSyh gqbZ iknkaxqfy;ka vkSj muds chp dh f>Yyh rSjus dh fØ;k esa irokj
dk dke djrh gSA

� vka[ksa % vka[kksa dks nsf[k, vkSj vuqHko dhft, fd os ckgj dks mHkjh gSaA mHkjh vka[ksa ,d f}us=kh ¼3&vkxkeh½
ǹf"V dk Kku nsrh gSa ftlls f'kdkj idM+us esa lqfoèkk gksrh gSA

� dku % D;k esa<d esa dksbZ ckgj dks fudys mHkjs gq, dku gksrs gSa\ ughaA vka[kksa ds rqjar ihNs ds Hkkx
dks nsf[k,A ogka ,d v.Mkdkj dqN&dqN eksVk Ropk&{ks=k gksrk gSA ;g Hkkx dku dk inkZ ;kuh ¼d.kZ&iVg½
gksrk gSA

?k- fNidyh (?kjsyw fNidyh)

?kjsyw fNidyh ,d ljhl̀i gksrh gSA ;g iw.kZr% LFkyh; ¼Fkyoklh½ gksrh gSA uewus dks è;ku ls nsf[k, vkSj
mlesa fuEufyf[kr y{k.k uksV dhft, –

fp= 30-4 % ?kjsyw fNidyh ds ckgjh y{k.k

iawN vxzikn

vkW[k
flj

uklkfNnz

d.kZiVg

vaxqyh

/kM+
i’pikn

u[kj
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� nsg dh vkœfr % nsg vis{kkÑr yack vkSj iryk gksrk gS ftlesa nks tksM+h ikn ¼vxyh vkSj

fiNyh Vkaxsa½ gksrh gSa rFkk ,d yach ladjh gksrh tkrh uqdhyh iwaN gksrh gSA

� nsg&vkoj.k (Ropk) % nsg ij ,d vis{kkÑr vfèkd ǹ<+ lw[kh Ropk gksrh gSA blds Åij lw{e 'kYd
cus gksrs gsaA bl izdkj dh Ropk ty ds fdlh Hkh izdkj ds ok"iu dks jksdrh gSA

� nsg {ks= % 'kh"kZ 'ks"k 'kjhj ls Li"V vyx fn[kkbZ iM+rk gSA ;g f=kHkqtkdkj gksrk rFkk bl ij ,d tksM+h
cM+h vka[ksa] rFkk ,d tksM+h cká uklkfNnz ¼'okl ysus gsrq½ cus gksrs gSaA

'kh"kZ ds ik'oksZa ij vka[kksa ds ihNs ,d tksM+h fNnz gksrs gSa] tks Hkhrj xgjs xM~<ksa esa [kqyrs gSaA ;s dku gSaA

� xjnu % cgqr Li"V gksrh gS rFkk ;g dkQh T;knk yphyh gksrh gSA xjnu dh xfr'khyrk ls fNidyh
dks cgqr ykHk gS] og vius flj dks vyx&cxy ?kqek ldrh gS] rkfd vius f'kdkj vFkok 'k=kq dks
tYnh ls igpku ldsA

� Vkaxsa % Vkaxksa dks è;ku ls nsf[k,A izR;sd Vkax esa fdruh maxfy;ka gSa] fxfu,A D;k gkFk vkSj iSjksa nksuksa dh
maxfy;ksa esa u[kj cus gSa\ vfèkdrj fNidfy;ksa esa u[kj mUgsa oLrqvksa ij idM+ cukus esa enn djrs gSaA

?kjsyw fNidfy;ksa ds gkFkksa vkSj iSjksa dh fupyh lrgksa ¼gFksfy;ksa rFkk ryoksa½ dks nsf[k,A D;k ;g dksbZ
likV  lrg gS ;k fd ;g IysVksa ds :i esa foHkkftr gS\ ?kjsyw fNidyh esa dksVNknh IysVsa gksrh gSa ftuesa
vfrlw{e gqd vFkok xfn~n;ka gksrh gSa ftuls fuokZr iznku gksrk rFkk nhokjksa ,oa Nrksa dh [kqjnjh lrgksa
ij fpidkus esa enn feyrh gSA

p- i{kh (dcwrj vFkok xkSjS;k)

dksbZ ,sls nks y{k.k nsf[k, ftuls vki dg ldsa fd dcwrj ,d i{kh gSA blesa Ropk ds Åij fiPN ¼ij½
gksrs gSa rFkk 'kjhj ij ,d tksM+h ia[k mM+us ds fy, gksrs gSaA

fp= 30-5 %  i{kh ¼dcwrj½ ds oká y{k.k

� nsg dh vkœfr % nsg dh vkÑfr dks fljs ls ysdj iwaN rd nsf[k,A 'kjhj vkxs ls ladjk]

chp esa eksVk rFkk ihNs fQj ls ladjk gSA bl izdkj dh nsg&vkÑfr dks èkkjkjsf[kr dgrs

flj

vkW[k

pksap

ia[k vxzikn( )

mnj
ia[k

Vkaxs i’pikn( )

u[kfjr iatk

iwaN ia[k
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gSaA tc i{kh ok;q esa mM+ jgk gksrk gS rc ,slh vkÑfr ls i{kh dh mM+us dh xfr fufoZ?u

,oa vkjke ls gksrh tkrh gSA

� nsg vkoj.k (fiPN) % 'kh"kZ] xjnu rFkk 'ks"k 'kjhj dh [kky dks <d jgh lajpukvksa dks nsf[k,A ;s
lajpuk,a fiPN ;kuh ia[k gSaA D;k lHkh ia[k ,d tSlh lajpuk ds vkSj ,d tSls cjkcj gSa\ è;ku nhft,
fd 'kh"kZ] xjnu rFkk mnj vkfn ij cus fiPN NksVs gSa] tcfd ia[kksa ij cus fiPN yacs vkSj pkSM+s gSaA
D;k vki bu fiPNksa ds fo'ks"k dk;ks± ds vuqeku yxk ldrs gSa\

lkekU; nsg lrg ij <ds fiPN

� i{kh dks jax O;oLFkk iznku djrs gSaA

� ,d rkijksèkh ijr iznku djrs gSa ¼rkfd 'kjhj xeZ cuk jgs½A

� ia[kksa ij cus fiPN rFkk iwaN ds yacs fiPN

� mM+ku ds nkSjku c<+h gqbZ vkikrh lrg iznku djrs gSaA

� mM+ku ds nkSjku fn'kk&ifjorZu rFkk czsd ¼jksdus okyh½ tSlk dk;Z djrs gSaA

� 'kh"kZ % pksap rFkk vka[kksa dks nsf[k,A pksap dqN&dqN uqdhyh gksrh gS] blesa ,d Åijh Hkkx rFkk ,d
fupyk Hkkx ¼tcM+ksa ds vuq:i½ gksrs gSaA nkar ugha gksrs ¼nkarksa dk u gksuk nsg dks gydk cukus ds
fy, ,d vuqdwyu gS½A [kk, x, Bksl Hkkstu dks ihls tkus dh fØ;k vkgkj uky ds Hkhrj gksrh gSA

� ia[k (MSuk) ;fn gks rks % ;fn vkidh iz;ksx'kkyk esa dksbZ ,slk uewuk gks] ftlds ia[k QSyk fn, x,
gksa] rks mldks foLrkjiwoZd nsf[k,A ia[k dk eq[; yack Hkkx ladjk gksrk gS rFkk yacs mM~M;u fiPN
yxHkx ,d vdsyh iafDr ds :i esa O;ofLFkr gksrs gSa ¼ia[k okLro esa :ikarfjr vxyh Vkaxsa gSa½

� Vkaxsa % nks Vkaxksa dks nsf[k,A ;s dqN&dqN NksVh rFkk iryh&lh gksrh gSaA

buesa ls izR;sd Vkax dh maxfy;ka fxfu,–nsf[k, rhu vkxs dh vksj :[k fd, gSa rFkk ,d ihNs dh vksj
dhA maxfy;ksa dh bl O;oLFkk ls dcwrj dks D;k ykHk gS\ ;s 'kjhj ds Hkkj dks vklkuh ls laHkkys jgrh
gSaA

izR;sd iknkaxqyh dh uksd dks nsf[k,A blesa ,d etcwr rst u[kj gSA u[kj cSBus dh txg ij etcwr
idM+ iznku djrs gSa] fo'ks"kdj rc tc fd dcwrj dks fdlh Vguh ij cSBuk gksA

30-3 ns[ksa vkius D;k lh[kk

1- esa<d esa fuEufyf[kr fØ;kdykiksa esa mlds dkSu&ls fo'ks"k nsg y{k.k dke vkrs gSa] fyf[k,%

(i) èkjrh ij foJke&voLFkk ¼cSBk gksuk½ ...........................................................................

(ii) ty esa rSjus esa ...........................................................................

(iii) ty esa 'olu ds fy, ...........................................................................
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2- ?kjsyw fNidyh esa fuEufyf[kr ds fy, vuqdwyh cká y{k.k D;k&D;k gSa\

(i) ok"iu jksdus ds fy, ...........................................................................

(ii) pyus&fQjus ds fy, ...........................................................................

(iii) nhokjksa ij fpid dj cSBus ds fy, ...........................................................................

3- if{k;ksa esa mM+us ds fy, vuqdwyu ds fuEufyf[kr fdl izdkj dk;Z djrs gSa\

(i) nsg dh vkÑfr ...........................................................................

(ii) 'kjhj ij cus fiPN ...........................................................................

(iii) ia[kksa rFkk iwaN ij cus fiPN ...........................................................................

(iv) iSjksa dh maxfy;ka rFkk u[kj ...........................................................................



uksV



iz;ksx 11

lk/kkj.k ued dh nh xbZ nzO;eku lajpuk dk tyh; foy;u cukuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� foys; dks HkkSfrd rqyk ij rksydj ,d Kkr lkanzrk dk foy;u rS;kj djuk tku ldsaxs(

� ;fn foy;u esa ,d foyk;d dk nzO;eku Kkr gks] rks mldh nqO;ek=kkRed izfr'kr dh x.kuk djuk

tku ldsaxs( vkSj

� ,d fuf'pr ek=kk okys foyk;d esa bfPNr nzO;ek=kkRed izfr'kr la?kVd okys foy;u dks cukus ds

fy, foys; dh ek=kk dh x.kuk djuk tku ldsaxsA

11-1 vkidks D;k tkuuk pkfg,

ikuh dks lkoZHkkSfed nzo dgrs gSa D;ksafd ikuh esa cgqr ls inkFkZ ?kqy tkrs gSaA tks inkFkZ ikuh esa ?kqy tkrs

gSa] mUgsa ikuh esa ?kqyu'khy inkFkZ dgrs gsa rFkk bl foy;u dks tyh; foy;u dgrs gSaA nks ;k nks ls vf/

kd inkFkks± ds lekaxh feJ.k dks foy;u dgrs gSaA tyh; foy;u esa ?kqyu'khy inkFkZ dks foys; rFkk ikuh

dks foyk;d dgrs gSaA fdlh rkieku ij fofHkUu inkFkks± dh fofHkUu ek=kk,a ,d nh xbZ ikuh dh ek=kk

esa ?kksys tk ldrs gSaA foys; dh fofHkUu ek=kkvksa dks ,d fuf'pr ek=kk ds ikuh esa ?kksydj vki fofHkUu

izfr'kr lajpuk dk foy;u rS;kj dj ldrs gSaA foys; dh ek=kk] foyk;d rFkk mldh izfr'kr lajpuk

ds vkilh laca/k dks uhps fn, x, lw=k }kjk iznf'kZr fd;k tk ldrk gSA

izfr'kr (%) foy;u dh lajpuk ¾ 
?kkys  s x, foy;s  dk Hkkj (xkz e)

foy;u  dk Hkkj (xkz e)
 × 100

vko';d lkexzh

chdj ;k dk¡p dk fxykl (250 mL), lk/kkj.k ued] ikuh] dk¡p dh NM+] va'kkafdr csyu] LiSpqyk ;k

pEep] HkkSfrd rqyk] Hkkj ckWDl] iSVªhfM'k] fpduk dkxtA
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ued

ikuh

dk¡p
dh NM+

ued vkSj ikuh
dk lekaxh feJ.k

11-2 iz;ksx dSls djsa

(i) ,d lkQ chdj ;k dk¡p dk fxykl yhft,A

(ii) ,d fpdus dkxt ij 5 xzke ued rksfy,A

(iii) chdj ;k dk¡p ds fxykl inkFkZ ¼Bksl½ dks Mkfy, vkSj lqfuf'pr dhft, fd Bksl inkFkZ dk FkksM+k
lk Hkh Hkkx fpdus dkxt ij NwVk ugha gSA

(iv) va'kkfdr csyu dh enn ls 45 mL ikuh ekfi,

(v) ikuh dks Bksl inkFkZ okys chdj ;k dk¡p ds fxykl esa Mkfy,

(vi) chdj ;k dk¡p ds fxykl esa j[kh lkexzh dks rc rd fgyk,a] tc rd fd iwjk Bksl inkFkZ ?kqy
u tk, ¼fp=k 11-1½A

fp= 11.1 ued vkSj ikuh dk lekaxh feJ.k dk cuuk

(vii) vko';d foy;u (150 mL 10%) rS;kj gSA

(viii) fofHkUu lkanzrk dk foy;u rS;kj djus ds fy, bl iz;ksx dks nksgjkb,A

lkj.kh 11-1 fofHkUu lkanzrk dk foy;u rS;kj djus ds fy, foys; rFkk foyk;d
(ikuh) dh ek=k

foy;u dk 10% foy;u ds fy, 15% foy;u ds fy, 20% foy;u ds fy,

Hkkj (xzke) foys; dk ikuh dk foys; dk ikuh dk foys; dk ikuh dk
Hkkj (xzke) Hkkj (xzke) Hkkj (xzke) Hkkj (xzke) Hkkj (xzke) Hkkj (xzke)

50 5 45 7-5 42-5 10 40

100 10 90 15 85 20 80

150 15 135 22-5 127-5 30 120

D;ksafd ikuh dk ?kuRo 1 xzke@fe-yh- gSA blfy, 1 mL ikuh dk Hkkj 1 xzke gksrk gSA
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11-4 ns[ksa vkius D;k lh[kk\

1- lk/kkj.k ued ds tyh; foy;u esa foys; ,oa foyk;d dk uke crkb,A

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

2- ikuh dks lkoZHkkSfed foyk;d D;ksa dgk tkrk gSa\

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

3- foy;u dh ifjHkk"kk nhft,A

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

4- ,d tyh; foy;u dh izfr'kr lajpuk dh x.kuk dhft, ;fn 150 xzke foy;u dh ek=kk esa 15

xzke foys; ?kksyk x;k gSA

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



iz;ksx 12

feJ.k ds vo;oksa dks i`Fkd djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ok".khdj.k] fØLVyhdj.k ,oa mRLosnu rduhdksa esa ls mi;qDr rduhd dk iz;ksx djuk tku ldsaxs(

� mfpr rduhfd;ksa }kjk feJ.k ds vo;oksa dks vyx&vyx djuk tku ldsaxs(

� inkFkks± ds 'kqf)dj.k djus esa iz;ksx'kkyk n{krk dk izn'kZu djuk tku ldsaxs( vkSj

� feJ.k ds vo;oksa dks vyx&vyx djds mudh igpku djuk tku ldsaxs

12-1 vkidks D;k tkuuk pkfg,

feJ.k nks ;k nks ls vf/kd inkFkks± ds fdlh Hkh vuqikr esa feykus ls curk gSA fefJr inkFkks± dh izÑfr rFkk

xq.k/keks± ds vkèkkj ij feJ.kksa dks nks Hkkxksa&lekaxh ,oa fo"kekaxh esa foHkkftr fd;k tk ldrk gSA lk/kkj.k

ued rFkk dkij&lYQsV dk ikuh esa feJ.k lekaxh gksrk gS D;ksafd lkjs ikuh esa ?kqyu'khy inkFkZ leku :i

ls QSy tkrs gSaA nks ;k nks ls vf/kd inkFkks± ds lekaxh feJ.k dks foy;u dgrs gSaA nwljh rjQ] lk/kkj.k ued

usIFkyhu rFkk ckyw dk feJ.k fo"kekaxh feJ.k dgykrk gS D;ksafd inkFkZ ,d&nwljs esa leku :i ls ugha QSyrs

gSa rFkk muds d.k vyx&vyx fn[kkbZ nsrs gSaA feJ.k ds vo;oksa dks vyx&vyx djus ds fy, muds vo;oksa

ds xq.k/keks± ds vk/kkj ij fofHkUu izdkj dh rduhdksa tSls ok"ihdj.k] Nkudj] fØLVyhdj.k ,oa mRLosnu }kjk

vyx&vyx fd;k tkrk gSA mnkgj.kkFkZ] ued rFkk ikuh ds feJ.k ¼lekaxh½ dks ok"ihdj.k }kjk vyx&vyx

dj ldrs gSaA dkij lYQsV dks ikuh ls fØLVyhdj.k fof/k }kjk vyx dj ldrs gSa rFkk usIFkyhu vkSj ckyw

ds feJ.k dks mRLosnu }kjk vyx dj ldrs gSa D;ksafd usIFkyhu xeZ djus ij mRLosn gks tkrk gSA mRLosnu

,d izfØ;k gS ftlesa xeZ djus ij Bksl inkFkZ fcuk nzo esa cnys xSlh; voLFkk esa cny tkrs gSaA

(v) ok"ihdj.k }kjk lk/kkj.k ued dks ikuh ls vyx djuk

vko';d lkexzh

lk/kkj.k ued ,oa ikuh dk foy;u] pkbuk fM'k] cuZj] fLizV ySai] frikbZ LVSaM] rkj dh tkyh] dk¡p dh NM+
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12-2 (v) iz;ksx dSls djsa

(i) pkbuk fM'k esa 25 fe-fy- foy;u yhft, ¼fp=k 12-1½

(ii) rkj dh tkyh dks frikbZ LVSaM ij j[kdj mlds Åij pkbuk fM'k jf[k,A

(iii) foy;u dks /khjs&/khjs xeZ djsaA

(iv) foy;u dks rc rd xeZ djrs jfg, tc rd fd lkjk ikuh ok"i cudj mM+ u tk,aA

fp= 12.1 ok"iu

12-3 (v) vkius D;k izs{k.k fd;k\

D;k vkidks pkbuk fM'k esa dqN vo'ks"k fn[kkbZ nsrk gS\ vkidks pkbuk fM'k esa lQsn jax dk yo.k feysxkA

12-4 (v) fu"d"kZ

lk/kkj.k ued dks tyh; foy;u ls ok"ihdj.k }kjk vyx fd;k tk ldrk gSA

(c) dkij lYQsV dks mlds tyh; foy;u ls fÿLVyhdj.k fof/k }kjk vyx djuk

vko';d lkexzh

dkij&lYQsV dk tyh; foy;u] chdj] cuZj ;k fLizV ySai] frikbZ LVSaM] rkj dh tkyh] dk¡p dh NM+

12-2 (c) iz;ksx dSls djsa

(i) 250 mL ds chdj esa yxHkx 50 mL dkij lYQsV dk foy;u yhft,A vPNk gksxk ;fn dkij
lYQsV dk lkanz foy;u ysaA

(ii) frikbZ LVSaM ij rkj dh tkyh j[kdj ml ij foy;u okyk chdj j[ksaA

lQsn Bksl vof’k"V

cuZj

rkj dh tkyhfrikbZ LVSaM

pkbuk fM’k

ykS
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(iii) foy;u dks /khjs ls rc rd xeZ dhft, tc rd fØLVyhdj.k fcanq u vk tk, ¼fp=k 12-2½

(iv) fØLVyhdj.k fcanq dk ijh{k.k djus ds fy, dk¡p dh NM+ ds ,d fljs dks xeZ foy;u esa Mqcksdj
ckgj fudkysa vkSj mlds Åij Qwad ekjdj ns[ksa fd NM+ ds fljs ij dksbZ Bksl inkFkZ fn[kkbZ nsrk
gSa\ ;fn gka] rks fØLVyhdj.k fcanq ij igqapus dk lwpd gksrk gSA ¼fp=k 12-3½

(v) fØLVyhdj.k fcanq ij igqapus ds ckn mls xeZ djuk can djsa rFkk chdj dks fcuk fgyk, BaMk gksus
ds fy, 4&5 ?kaVksa rd ds fy, jf[k,A ¼fp=k 12-4½

fp= 12.2 xeZ djds foy;u dks lkanz djuk

(vi) ekr̀nzo ls fØLVyksa dh fu"iUnu fof/k }kjk vyx fd;k tkrk gSA ¼fp=k 12-5½

12-3 (c) fu"d"kZ

dkij lYQsV dks tyh; foy;u ls fØLVyhdj.k ds }kjk vyx fd;k tkrk gSA

fp= 12.3 fØLVyhdj.k fcUnq dh tk¡p fp= 12.4 fØLVy izkIr djus ds fy, lkanz foy;u dks

4-5 ?kaVs rd fcuk NsM+s BaMk djuk

chdj

rkj dh tkyh

dk¡p dh NM+

dkij lYQsV
dk ?kksy

cuZj

frikbZ LVSaM ykS

dk¡p dh
NM+

Bksl fØLVy

Qw¡d ekjuk ekr‘ nzo

B.Mk ty
chdj

uhps cSBs fØLVy
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fp= 12.5 ekr̀nzo dk fu"iUnu

(l) mRLosnu fof/k }kjk ckyw rFkk usIFkyhu ds feJ.k dks vyx&vyx djuk

vko';d lkexzh

usRFkyhu vkSj ckyw dk feJ.k] cuZj@fLizV ySai] frikbZ LVSaM] rkj dh tkyh] dhi] pkbuk fM'k] :bZ

12-2 (l) iz;ksx dSls djsa\

(i) pkbuk fM'k esa 5&10 g ckyw ,oa usIFkyhu dk feJ.k yhft,A

(ii) pkbuk fM'k dks rkj dh tkyh ds Åij jf[k, tks fd igys ls frikbZ LVSaM ij j[kh gqbZ gSA

(iii) ,d mi;qDr eki dh dk¡p dh dhi myVh voLFkk esa pkbuk fM'k ds Åij jf[k,A

(iv) dhi dh uyh dks Åij ls can djus ds fy, :bZ dk mi;ksx dhft,

(v) feJ.k dks /khjs&/khjs cuZj dh ykS esa xeZ dhft, ¼fp=k 12-6½

fp= 12-6 mRLosnu

dk¡p dh NM+

dkWij lYQsV
fØLVy

chdj
ekr‘ nzo

chdj

ykSfrikbZ LVSaM

usIFkyhu ¼Bksl½

#bZ Iyx

mYVh dhi

rkj dh tkyh

cuZj

pkbuk fM’k

usIFkyhu ¼ok"i½
usIFkyhu vkSj ckyw
dk feJ.k
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(vi) usIFkyhu mRLosn gksxh ¼Bksl ls xSl esa ifjorZu½ vkSj usIFkyhu feJ.k ls vyx gksdj dhi ds BaMs
Hkkx ij ,df=kr gks tkrh gSA

(vii) ckyw pkbuk fM'k esa jg tkrh gSA

(viii) 'kq) usIFkyhu dhi dks [kqjpdj izkIr dh tk ldrh gSA

12-3 (l) fu"d"kZ

mRLosnu ds }kjk 'kq) usIFkyhu ckyw vkSj usIFkyhu ds feJ.k ls vyx gks tkrh gSA

12-4 ns[ksa vkius D;k lh[kk

1- fuEufyf[kr inkFkks± esa dkSu feJ.k gS\ ,d vkSj nks #i;s ds flDds ok;q] dkWij lYQsV] ued] lksus
ds vkHkw"k.k] taxjks/kh yksgk

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

2- nks esa ls dkSu lk foy;u gS (i) feV~Vh okyk ikuh (ii) xqykc ty

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

3- fuEufyf[kr dks lekaxh rFkk fo"kekaxh feJ.kksa esa oxhZÑr dhft,A

(i) leqnz dk ikuh

(ii) ckyw rFkk ued

(iii) lksus ds vkHkw"k.k

(iv) phuh dk ?kksy

(v) dkcZu MkbZvkWDlkbM dks pwus ds ikuh esa izokfgr djus ds ckn izkIr feJ.k

(vi) feyh&tqyh lfCt;ka

4- mRLosn izfØ;k dk mnkgj.k nhft,

lkekU; cqf) 18 o"kZ dh vk;q rd eu esa tek gq, iwokZxzg gSaA

– vYcVZ vkbUlVkbu

vuqfpr vkSj vuqiz;qDr 'kCnksa dk p;u cqf)xE;rk esa foLe;dkjh vojksèk
mRiUu djrk gSA – ›kafll csdku



iz;ksx 13

fn, x, izÿe esa jklk;fud ,oa HkkSfrd ifjorZuksa esa varj djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� HkkSfrd vkSj jklk;fud ifjorZuksa ds y{k.k crk ldsaxs(

� HkkSfrd vkSj jklk;fud ifjorZuksa esa varj dj ldsaxs( vkSj

� fn, x, ifjorZuksa dks HkkSfrd ,oa jklk;fud ifjorZuksa esa oxhZÑr dj ldsaxsA

13-1 vkidks D;k tkuuk pkfg,

,d ifjorZu ftleas fHkUu lajpuk ,oa fHkUu xq.k/keks± okyk ,d u;k inkFkZ curk gS mls jklk;fud ifjorZu
dgrs gSaA nwljh rjQ HkkSfrd ifjorZu esa dksbZ u;k inkFkZ ugha curk gS] ijarq mlds HkkSfrd xq.k cny tkrs
gSa] tSls b±/ku ¼L.P.G., feV~Vh dk rsy] isVªksy ,oa ydM+h vkfn½ dk tyuk rFkk nw/k dk ngh esa cnyuk jklk;fud
ifjorZu gSaA tcfd cQZ dk fi?kyuk] ,YdksgkWy] ikuh] isVªksy rFkk vU; nzoksa dk ok"ihdj.k dk¡p dk VwVuk
vkfn HkkSfrd ifjorZu gSaA izR;sd izfØ;k dks jklk;fud ,oa HkkSfrd ifjorZuksa esa oxhZÑr dj ldrs gSaA

vko';d lkexzh

eksecRrh] ekfpl] dk¡p dh ifV~Vdk] pkbuk fM'k] dk¡p dh NM+

13-3 iz;ksx dSls djsa

(i) ,d eksecRrh dks lh/kh [kM+h djds ekfpl dh rhyh ls tykb,A

(ii) ekse dh fxjrh gqbZ cwanksa dks ,d pkbuk fM'k esa ,df=kr djds nsf[k, fd pkbuk fM'k esa fi?kys gq,
ekse esa D;k ifjorZu gksrk gS ¼fp=k 13-1 ¼v½

(iii) pkbuk fM'k esa Bksl gq, ekse dks ,d dk¡p dh NM+ }kjk [kqjfp,A bl ekse ds dqN Hkkx dks ysdj
ewy eksecRrh ds ekse ls jxM+dj rqyuk dhft, vkSj jax esa gq, ifjorZu dks nsf[k,A

(iv) ifjorZu ls lacaf/kr vius izs{k.kksa dks ,d lkj.kh esa fyf[k,A
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ykS

BkslÑr ekse

dkfy[k
dk¡p dh LykbM

eksecÙkh

(v) de ls de 5 ls-eh- dh dk¡p dh ifV~Vdk dks tyrh gqbZ eksecRrh dh ykS ij 2&3 feuV ds fy,
jf[k, fp=k 13-1 ¼c½

fp= 13-1 ¼v½ HkkSfrd ifjorZu ¼c½ jklk;fud ifjorZu

(vi) eksecRrh dks cq>kdj ifV~Vdk ij tes dkys va'k dks nsf[k, rFkk mldh eksecRrh ds ekse ds xq.kksa
ls rqyuk] jxM+dj] ikuh esa ?kksydj rFkk jax esa ifjorZu ds vk/kkj ij dhft,A

(vii) vius fu"d"kks± dks ifjorZu ds vk/kkj ij lkj.kh esa fyf[k,A

13-4 vkius D;k ns[kk

lkj.kh 13-1 inkFkZ (ekse) ds xq.k/keks± esa ifjorZu

ÿe la[;k izÿe u;k inkFkZ cuk ;k ugha ifjorZu dk izdkj

1 ekse dk fi?kyuk

2 ekse dk tyuk

13-5 fu"d"kZ

ekse dk fi?kyuk ----------------------- ifjorZu gS vkSj ekse dk tyuk ----------------------- ifjorZu gSA

13-6 ns[ksa vkius D;k lh[kk

1- ekse ds fi?kyus dks HkkSfrd ifjorZu D;ksa ekuk tkrk gS

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

2- ekse ds tyus dks jklk;fud ifjorZu D;ksa ekuk tkrk gS

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



48 :: foKku vkSj izkS|ksfxdh iz;ksx'kkyk eSuqvy

3- fuEu ifjorZuksa dks HkkSfrd rFkk jklk;fud ifjorZu esa oxhZÑr dhft,A

¼d½ ikuh dk teuk .............................................................................

¼[k½ vxjoRrh dk tyuk .............................................................................

¼x½ yksgs dk tax yxuk .............................................................................

¼?k½ oYo dk peduk .............................................................................

¼p½ nw/k ls ngh cuuk .............................................................................

¼N½ ,Ydksgy dk ok"ihdj.k .............................................................................

4- ¼v½ HkkSfrd ifjorZu ,oa ¼c½ jklk;fud ifjorZuksa ls vkidk D;k vfHkizk; gS\



iz;ksx 14

ok;q esa tyh; ok"i dh mifLFkfr dh tkap djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ok;q ,d feJ.k gS bldh tkudkjh izkIr dj ldsaxs( vkSj

� ok;q esa tyh; ok"i dh mifLFkfr dh igpku dj ldsaxsA

14-1 vkidks D;k tkuuk pkfg,

B.Mk djus ij tyh; ok"i la?kfur gksdj nzo dh cwanksa esa cny tkrh gSaA

H2O ¼ok"i½ ⎯⎯⎯⎯⎯⎯→B.Mk dju s ij  H2O ¼nzo½

ok;q ,d feJ.k gSA vkDlhtu ,oa ukbVªkstu blds eq[; vo;o gSaA dqN nwljh xSlsa tSls dkcZu MkbZvkWDlkbM]
tyh; ok"i rFkk mRÑ"V xSlsa Hkh ok;q esa mifLFkr gksrh gSaA dkcZu MkbZvkWDlkbM dh izfr'kr ek=kk ,d txg
ls nwljh txg ij vyx&vyx gksrh gSA

dqN fØLVyh; inkFkks± esa ikuh ds v.kq gksrs gSaA bl ikuh ds v.kqvksa dks fØLVyh; ty dgrs gSa rFkk bls inkFkZ
dks xeZ djds vyx fd;k tk ldrk gS] mnkgj.k ds fy,

CuSO4 5H2O ⎯⎯⎯→Å"ek  CuSO4 + 5H2O

¼uhyk½ ¼Hkwjk lQsn½

vxj ikuh dh cwans Hkwjs lQsn CuSO4 esa Mkyh tk,a] rks og fQj ls Hkwjk lQsn jax uhys jax esa ifjofrZr gks
tkrk gSA

CuSO4 + 5H2O ⎯→ CuSO4.5H2O

(v) tyh; ok"iksa dk la?kuu

vko';d lkexzh

,d lkQ dk¡p dk fxykl] cQZ ds VqdM+s] lw[kk diM+k

14-2 (v) iz;ksx dSls djsa

(i) dk¡p dk ,d lkQ fxykl yhft,

(ii) lw[ks diM+s ls fxykl dh ckgjh lrg dks vPNh rjg ls iksafN, vkSj tkafp, fd ckgjh lrg ij ikuh
dh dksbZ cwan u jgs

(iii) cQZ ds VqdM+s dks fxykl esa Mkydj nl feuV jf[k,A
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14-3 (v) vkius D;k izs{k.k fd;k\

vki ns[ksaxs fd ikuh dh NksVh&NksVh cwansa fxykl dh ckgjh lrg ij fn[kkbZ nsaxh ¼fp=k 14-1½

fp= 14-1 ok;q esa tyok"i dh mifLFkfr fn[kkuk

14-4 (v) fu"d"kZ

vki lkspsaxs fd cwansa fxykl dh ckgjh lrg ij dgka ls vkb± ;s tyh; ok"i ds fxykl ds B.Ms fgLls esa

ok;q ds la?kuu ls vkbZ gSaA ;g iznf'kZr djrk gS fd ok;q esa tyh; ok"i mifLFkr gksrh gSaA

(c) jklk;fud fof/k }kjk ok;q esa ikuh dh mifLFkfr fuf'pr djuk

vko';d lkexzh

CuSO4 .5H2O ikuh] ij[kuyh] cuZj@fLizV ySEi] ij[kuyh gksYMj

14-2 (c) iz;ksx dSls djsa

(i) ,d ij[kuyh esa 2-3 xke uhyk FkksFkk (CuSO4. 5H2O) yhft,

(ii) ij[kuyh dks xeZ dhft,

(iii) ikuh dh ok"i ckgj vk,xh rFkk og ij[kuyh ds Åijh Hkkx ij ,df=kr gks tk,xhA uhys FkksFks

(CuSO4.5H2O) dk uhyk jax Hkwjs lQsn jax (CuSO4) esa cny tk,xkA ¼fp=k 14-2½

(iv) FkksM+s ls 'kq"d dkWij lYQsV ¼Hkwjk lQsn½ dks FkksM+h nsj ds fy, okpXykl esa jf[k, vkSj izrh{kk dhft,A

FkksM+h nsj esa ok;q ls ikuh ysdj ;g uhys jax esa cny tk,xkA

cQZ ds VqdM+s

ty dh cw¡ns

fxykl
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fp= 14.2 CuSO4. 5H2O dks xeZ djuk

14-3 (c) fu"d"kZ

'kqYd dkWij lYQsV ¼Hkwjk lQsn½ ds nwljs Hkkx dks ,d ij[kuyh esa yhft, rFkk mlesa dk¡p ds fxykl

ls ,d=k gqbZ ikuh dh cwans Mkfy,A ;g Hkh uhys jax esa cny tk,xkA

dkij lYQsV dk uhyk jax fØLVyh; ty ds dkj.k gSA tc 'kq"d dkWij lYQsV dks ok;q esa [kqyk j[krs gSa rks
;g uhyk gks tkrk gSA ok;qe.My esa ty mifLFkr gksuk pkfg,A ikuh dh cwansa Hkh tks fd fxykl ds ckgjh lrg
ij ,df=kr gqbZ Mkyrs gSa] rks og uhyk gks tkrk gSA blls fu"d"kZ fudyrk gS fd ok;q esa ikuh gksrk gSA

14-3 ns[ksa vkius D;k lh[kk

1- ikuh dh NksVh&NksVh cwansa ftl fxykl esa cQZ gS] mldh ckgjh lrg ij D;ksa ,df=kr gks tkrh gSa\

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

2- ml jklk;fud ;kSfxd dk uke fyf[k, ftldk fd ok;q esa ikuh dh mifLFkfr tkuus esa iz;ksx gksrk gSA

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

3- 'kq"d dkWij lYQsV Hkwjs lQsn jax dk gksrk gS ysfdu tqykbZ ds eghus esa [kqyk j[kus ij uhyk gks tkrk
gSA D;ksa\

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

4- ikuh esa fØLVyhdj.k ls vkidk D;k vfHkizk; gS\

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

Vkax

dkij lYQsV

dk uhyk fØLVy
(CuSO .5H O)4 2

dkij lYQsV
dk Hkwjk

lQsn fØLVy
(CuSO )4

ikuh
dh cwnsa

YkkS

dBksj ij[kuyh

cuZj

igys xeZ djus ds ckn



iz;ksx 15

ok;q esa dkcZu MkbZvkWDlkbM dh mifLFkfr dh tk°p djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ok;q esa dkcZu MkbZvkWDlkbM dh mifLFkfr dk irk yxk ik;saxs( vkSj

� ok;q esa [kqyk NksM+us ij pwus dk ikuh nwf/k;k D;ksa gks tkrk gS] bls tku ldsaxsA

15-1 vkidks D;k tkuuk pkfg,

tc rkts cuk, x, pwus ds ikuh esa dkcZu MkbZvkWDlkbM izokfgr dh tkrh gS] rks og dSfYl;e dkcksZusV
ds cuus ds dkj.k nwfèk;k gks tkrk gSA

Ca(OH)2     +     CO2      ⎯→     CaCO3 (s)     +       H2O
pwus dk ikuh dkcZu MkbZvkWDlkbM dSfYl;e dkcksZusV ty

¼ikuh esa v?kqyu'khy½

;fn pwus ds ikuh esa vf/kd le; ds fy, dkcZu MkbZvkWDlkbM izokfgr dh tkrh gS] rks nwf/k;k foy;u dSfYl;e
ckMZdkcksZusV ds cuus ds dkj.k jaxghu ¼lkQ½ gks tkrk gSA

CaCO3     +    H2O + CO2    ⎯→    Ca(HCO3)2
dSfYl;e ckbZdkcksZusV

¼ikuh esa ?kqyu'khy½

vko';d lkexzh

,d cksry] rktk pwus dk ikuh] nks fNnzksa okyh ,d dkdZ] ,d NksVh rFkk ,d cM+h ledks.k ij eqM+h nks fudkl
ufy;k¡

15-2 iz;ksx dSls djsa

(i) cksry esa pwus dk ikuh ¼rktk cuk gqvk½ yhft,

(ii) ij[kuyh ds eqag ij dkdZ ¼nks fNnzksa okyk½ yxkb,

(iii) ,d fNnz esa yach fudkl uyh bl izdkj Mkfy, fd mldk ,d fljk pwus okys ikuh esa Mwc tk,A
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(iv) NksVh fudkl uyh nwljs fNnz esa Mkfy,

fp= 15-1 ok;q esa dkcZu MkbZvkWDlkbM dh mifLFkfr dh tk¡p djuk

(v) eqag dks NksVh fudkl uyh ds ckgjh fljs ij j[krs gq, ok;q dks [khafp, fp=k 15-1A ok;q ds [khapus
ds dkj.k ij[kuyh esa ok;q dh ek=kk de gks tkrh gS vkSj ckgj ls rkth ok;q yach fudkl uyh]
tks fd pwus ds ikuh esa Mwch gqbZ gS] ds }kjk pwus ds ikuh esa cqycqyksa ds :i esa izos'k djrh gSA

15-3 vkius D;k ijh{k.k fd;k

vki ns[ksaxs fd cqycqyksa ds :i esa igqaph ok;q ds dkj.k pwus dk ikuh nwf/k;k gks tkrk gSA

15-4 fu"d"kZ

pwus dk ikuh nwf/k;k D;kas gks tkrk gS\ ok;q esa mifLFkr dkcZu MkbZvkWDlkbM pwus ds ikuh ls vfHkfØ;k
djds dSfYl;e dkcksZusV cukrh gS ftlls fd pwus dk ikuh nwf/k;k gks tkrk gSA

15-5 ns[ksa vkius D;k lh[kk

1- pwus ds ikuh esa mifLFkr dSfYl;e ;kSfxd dk uke fyf[k,

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

2- tc pwus ds ikuh esa ok;q izokfgr djrs gSa rks og nwf/k;k D;ksa gks tkrk gS\

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

3- pwus ds ikuh dks dSls rS;kj djrs gSa\

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

4- D;k gksrk gS tcfd dkcZu MkbZvkWDlkbM dh vf/kd ek=kk pwus ds ikuh esa izokfgr dh tkrh gS\

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

dkdZ

ok;q

cksry

pwus dk ikuh
gok ds cqycqys



iz;ksx 16

ok;q esa vkWDlhtu dh vuqekfur izfr'kr ek=k dks Kkr djukA

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ok;q dk ,d fo'ks"k vo;o gh ngu esa lgk;d gksrk gS] tku ik,axs( vkSj

� ok;q ds dqy vk;ru dk yxHkx 1@5 Hkkx gh vkDlhtu gksrk gS] bl rF; dks tku ldsaxsA

16-1 vkidks D;k tkuuk pkfg,

ok;q cgqr lh xSlksa] tSls vkWDlhtu] ukbVªkstu] dkcZu MkbZvkWDlkbM rFkk vkxZu bR;kfn dk feJ.k gksrh
gSA vkDlhtu rFkk ukbVªkstu ok;q dk 95% Hkkx gksrh gS vkSj blfy, ;s ok;q ds eq[; vo;o gSaA vkDlhtu
rFkk ukbVªkstu dk ok;q esa vuqikr 1%4 gksrk gSA ok;q ds vk;ru dk yxHkx 20% vFkok 1@5 Hkkx vkDlhtu
gksrk gSA ok;q esa dsoy vkDlhtu xSl gh ngu esa lgk;d gksrh gSA

vko';d lkexzh

,d Vc] eksecRrh ¼5&7 ls-eh- yach½] ekfpl] ikuh] iSekuk] csyukdkj cjru ;k xSl tkj

16-2 iz;ksx dSls djsa

(i) eksecRrh dks IysV ;k Vc ds eè; esa [kM+k dhft,A

(ii) ,d ls-eh- dh ÅapkbZ rd IysV ;k Vc esa ikuh Hkfj,A

(iii) ikuh dks jaxhu djus ds fy, jaxhu inkFkZ] tSls L;kgh ;k ikSVsf'k;e ijesaxusV ikuh esa Mkfy,A

(iv) eksecRrh dks ekfpl dh tyrh rhyh dh lgk;rk ls tykb,A

(v) csyukdkj cjru ;k xSl tkj dks tyrh gqbZ eksecRrh ds Åij myVk jf[k,A

(vi) dqN {k.kksa ds fy, Tokyk dk izs{k.k dhft,A

(vii) eksecRrh tc cq> tk, rks ;g Hkh uksV dhft, fd xSl tkj ;k cjru esa ikuh dk Lrj p<+ x;k gSA
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(viii) iSekus dh lgk;rk ls xSl tkj ;k cjru esa ikuh dh ÅapkbZ ekfi,A

(ix) xSl tkj ;k csyukdkj cjru esa ok;q dh ÅapkbZ rFkk p<+s gq, ikuh dh ÅapkbZ dh rqyuk dhft,
vkSj vius izs{k.kksa dks vafdr dhft,A

¼v½ ¼c½

fp= 16-1 ok;q esa vkWDlhtu dk izfr'kr fn[kkuk
¼v½ izkjfEHkd voLFkk ¼c½ vfUre voLFkk

16-3 vkius D;k izs{k.k fd;k

1- csyukdkj cjru ;k xSl tkj esa] tc Tokyk cq> tkrh gS] ikuh dh ÅapkbZ ¾ ----------------- ls-eh-

2- csyukdkj cjru ;k xSl tkj esa] tc Tokyk cq> tkrh gS] ok;q dh ÅapkbZ ¾ ----------------- ls-eh-

3- izs{k.k 1 rFkk izs{k.k 2 ds chp dk vuqikr

16-4 fu"d"kZ

eksecRrh dh Tokyk <ds gq, cjru ds vanj mifLFkr ok;q esa vkWDlhtu dh leLr ek=kk xzg.k djus ds
i'pkr cq> tkrh gSA csyukdkj cjru ;k xSl tkj esa ikuh dh p<+h gqbZ ÅapkbZ dh lrg] Tokyk }kjk
xzg.k vkWDlhtu dh ek=kk }kjk mRiUu fjDr LFkku dks Hkjus ds fy, gksrh gSA ok;q ds 'ks"k Hkkx tks fd
vk;ru dk yxHkx 4@5 Hkkx gksrk gS ngu esa lgk;d ugha gksrk gSA blfy, ok;q dk og Hkkx] tks eksecRrh
dks tykus esa iz;qDr gksrk gS] og mldk 4@5 ;k dqy Hkkx dk 20% gksrk gSA

16-5 vkius D;k lh[kk

1- ok;q ,d feJ.k ;k ;kSfxd

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

2- ok;q ds eq[; vo;o dkSu ls gSa rFkk mudk vuqikr D;k gS\

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

xSl tkj
ikuh

ukn

xSl tkj

ikuh
ykS

ukn
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3- ok;q esa vkWDlhtu fdrus izfr'kr gS\

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

4- ok;q ds nks xSlh; vo;oksa ds uke crkb, tks ngu ;k tykus esa lgk;d ugha gksrs gSA

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

;|fi gekjs lalkj esa cpiu ls gh fdlh loZJs"B fnekx dks fdlh Hkh
izdkj ds va/kfo'okl ds fy, izf'kf{kr fd;k tkrk gS rFkkfi ifjiDork
dh fLFkfr esa] ml fnekx esa Hkh fdlh rF; rFkk ifjfLFkfr esa fo'oluh;
rFkk tkx̀r voLFkk esa] ml va/kfo'okl ds izfr lansg vo'; mitrk
gSA 'kk;n eSa Lo;a Hkh mlds izfr lansg gh djrkA

–ekdZ V~osu



iz;ksx 17

pH isij dh lgk;rk ls foy;u dh vEyh; ,oa {kkjh; izœfr dks Kkr djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� fn, x, uewuksa esa vEyh; ,oa {kkjh; foy;u dh igpku dj ldsaxs] rFkk

� foy;u dh vEyh;rk ,oa {kkjh;rk dh izÑfr dks foy;u ds pH ls lacaf/kr dj ldsaxsA

17-1 D;k tkuuk pkfg,

,d tyh; foy;u esa H+ rFkk OH– vk;u gksrs gSaA H+ rFkk OH– vk;uksa dh lkanzrk dk xq.kuQy
lnSo fLFkj jgrk gSA bldk eku 25oC ij 1×10–14 eksy2 yhVj–2 (mol2L–2) gksrk gSA

[H+] [OH–] = 1 × 10–14 eksy2 yhVj–2

mnklhu foy;u esa] H+ vk;uksa dh lkanzrk OH– vk;uksa dh lkanzrk ds cjkcj gksrh gSA

[H+] = [OH–] = 141 10−×  = 1 × 10–7 eksy yhVj–1 (mol Liter–1)

;fn H+ vk;u dh lkanzrk foy;u esa 1×10–7 ls vf/kd gksrh gS rks OH– vk;uksa dh lkanzrk de gks
tkrh gS rFkk foy;u vfèkd vEyh; gks tkrk gSA blh izdkj ;fn H+ vk;u dh lkanzrk foy;u esa
1x10–7 ls de gksrh gS rks OH– vk;uksa dh lkanzrk vf/kd gks tkrh gS vkSj foy;u vf/kd {kkjh; gks
tkrk gSA lu~ 1909 esa tyh; foy;u esa H+ vk;uksa dh lkanzrk ukidj lksjulu us pH dk fl)kar fn;kA
pH dks bl izdkj ifjHkkf"kr fd;k tk ldrk gS gkbMªkstu vk;u dh lkanzrk dk nloka _.kkRed y?kqxq.kd

pH = –log [H+]

pH dk eku 7 gS rks foy;u mnklhu gksrk gSA vxj pH dk eku 7 ls de gks tSls fd 6]5]4 vkfn rks
foy;u vEyh; gksrk gSA ;fn pH dk eku 7 ls vf/kd gks tSls fd 8]9]10---- bR;kfn rks foy;u {kkjh;
gksrk gSA

vko';d lkexzh

lksfM;e gkbMªksDlkbM] veksfu;e gkbMªksDlkbM] gkbMªksDyksfjd vEy ,lhfVd vEyksa dk tyh; foy;u]
pH isij
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1 2 3 4 5 6 7 8 9 10 11 12 13 140pH dk eku

jax

17-2 iz;ksx dSls djsa

(i) ,d ij[kuyh esa lksfM;e gkbMªksDlkbM dk tyh; foy;u yhft, rFkk pH isij ds fljs dks foy;u
esa Mqcksb,A

(a) pH Ldsy

(b)

fp= 17.1 pH isij

(ii) vc fp=k 17-1 esa fn, x, pkVZ ls pH isij ;k nh xbZ pH fLVªi ij mRiUu jax dk feyku dhft,
vkSj foy;u dh pH dk irk yxkb,A

(iii) blh izdkj bl iz;ksx dks veksfu;e gkbMªksDlkbM] ,lhfVd vEy rFkk gkbMªksDyksfjd vEy ds tyh;
foy;uksa ds lkFk nksgjkb, rFkk vius izs{k.k uksV dhft,A

17-3 vkidks D;k izs{k.k ysuk gS

tyh; foy;u  pH isij ij mRiUu jax foy;u dk pH vEyh;@{kkjh;

lksfM;e gkbMªksDlkbM .......................... .......................... ..........................

veksfu;e gkbMªksDlkbM .......................... .......................... ..........................

,lhfVd vEy .......................... .......................... ..........................

gkbMªksDyksfjd vEy .......................... .......................... ..........................
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17-4 fu"d"kZ

;g fu"d"kZ fudkyk fd

(i) lksfM;e gkbMªksDlkbM dk tyh; foy;u -------------------- gksrk gS

(ii) veksfu;e gkbMªksDlkbM dk tyh; foy;u -------------------- gksrk gS

(iii) ,lhfVd vEy dk tyh; foy;u -------------------- gksrk gS

(iv) gkbMªksDyksfjd vEy dk tyh; foy;u -------------------- gksrk gS

17-5 ns[ksa vkius D;k lh[kk

(i) fuEufyf[kr esa ls fdl foy;uksa esa gkbMªkstu vk;u dh lkanzrk 1x10–7 eksy yhVj–1 gS\

¼d½ mnklhu foy;u

¼[k½ vEyh; foy;u

¼x½ {kkjh; foy;u

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

(ii) foy;u ds pH ls D;k vfHkizk; gS\ fuEufyf[kr foy;uksa dks pH ds c<+rs Øe esa fyf[k,

(i) mnklhu foy;u

(ii) vEyh; foy;u

(iii) {kkjh; foy;u

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

(iii) ,d foy;u esa H+ vk;u dh lkanzrk 10–6 eksy yhVj–1 (mol L–1) gSA bl foy;u esa OH– vk;u
dh lkanzrk D;k gksxh\

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

(iv) nks vEyksa d rFkk [k ds pH eku Øe'k% 1 rFkk 5 gSaA d vkSj [k esa dkSu vf/kd vEyh; gS\

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



iz;ksx 18

pH isij dh lgk;rk ls Qyksa@lfCt;ksa ds jlksa ds pH dk irk djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� Qyksa@lfCt;ksa ds jlksa dh vEyh;rk] {kkjh;rk] mnklhurk] izÑfr dk irk yxk ldsaxs( vkSj

� vEyh; Qyksa@lfCt;ksa ds uke tku ldsaxsA

18-1 vki dks D;k tkuuk pkfg,

tSlk fd iz;ksx 17 (17.1) esa fn;k x;k gS

vko';d lkexzh

lsc] larjk] xktj] VekVj vkfn pH isij

18-3 iz;ksx dSls djsa

(i) ,d lsc dwVdj mldk jl fudkfy, vkSj Nkfu,A bl jl esa pH isij dks Mqcksb,A mldk jax nsf[k,
vkSj fn, x, pH pkVZ ¼fp=k 17-1½ ;k ihNs fn, x, iz;ksx dh pH fLVªi ls jax dh rqyuk dhft,
rFkk pH Kkr dhft,A

(ii) blh izdkj bl iz;ksx dks nwljs Qyksa rFkk lfCt;ksa ds jlksa ds lkFk nksgjkb,A vius izs{k.k uksV dhft,A

18-4 D;k izs{k.k ysus gSa\

jl  pH isij ds jl dk izœfr
jax esa ifjorZu pH vEyh;@{kkjh;

lsc ........................... .......................... ..........................

larjk ........................... .......................... ..........................

xktj ........................... .......................... ..........................

VekVj ........................... .......................... ..........................
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18-5 fu"d"kZ

jlksa dk pH eku fuEu izdkj ik;k x;k

lsc dk jl ..........................

larjksa dk jl ..........................

xktj dk jl ..........................

VekVj dk jl ..........................

18-6 ns[ksa vkius D;k lh[kk

(i) nks Qyksa ds uke fyf[k, ftudh izÑfr vEyh; gSA

(ii) nks lfCt;ksa ds uke fyf[k, ftudh izÑfr {kkjh; gS

(iii) tc vke id tkrk gS rks mldh pH esa dSls ifjorZu gks tkrk gSA

fo"k;ksa dks ftruk laHko gks ljy cukuk pkfg, ijarq vf/kd ljy ughaA

– vyoVZ vkbUlVkbu

ftu v'kq) dgkfu;ksa dks ge ;g ekurs gSa fd ge HkyhHkkafr le>rs
gSa muds ckjs esa dHkh Hkh fujh{k.k ;k iz'u ugha djrs

–LVhQu t; xksYM

eSa lansg] vfuf'prrk rFkk vKkurk esa th ldrk gwaA eSa lksprk gwa fd
vKkurk esa thuk] fdlh mRrj dks xyr tkuus dh rqyuk esa vf/kd
jkspd gSA

–fjpMZ Qkbuesu



iz;ksx 19

nks lQsn pw.kZ ds uewuksa esa /kkou lksMk rFkk csfdax lksMk dh igpku djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� /kkou lksMk rFkk csfdax lksMk ij Å"ek dk izHkko tku ik,axs( vkSj

� /kkou lksMk rFkk csfdax lksMk ij ,lhfVd vEy ¼fljdk½ dh fØ;k tku ik,axsA

19-1 vkidks D;k tkuuk pkfg,

/kkou lksMk dk tyh; foy;u cgqr vf/kd {kkjh; gksrk gS tcfd csfdax lksMk dk tyh; foy;u de
{kkjh; gksrk gSA xeZ djus ij /kkou lksMk fo;ksftr ugha gksrk gS ijarq csfdax lksMk xeZ djus ij fo;ksftr
gks tkrk gS rFkk fo;kstu ls dkcZu MkbZvkWDlkbM xSl izkIr gksrh gSA ;fn bl xSl dks pwus ds ikuh esa
izokfgr djrs gSa rks mldk jax nwf/k;k gks tkrk gSA

Na2CO3 ⎯⎯⎯→Å"ek  no action

lksfM;e dkcksZusV
¼/kkou lksMk½

2NaHCO3 ⎯⎯⎯→Å"ek  Na2CO3 + CO2 + H2O
lksfM;e ckbZdkoksZusV

¼csfdax lksMk½

Ca(OH)2 + CO2 ⎯→ CaCO3 + H2O
dsfYl;e nwf/k;k

gkbMªksDlkbM lQsn

pwus dk ikuh

vko';d lkexzh

dBksj ij[kuyh] ij[kufy;ka] /kkou lksMk] csfdax lksMk] ,lhfVd vEy] QhuksY¶Fkyhu] pH isij] cuZj]
fudkl uyh] pwus dk ikuh] ij[kuyh gksYMjA
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LVSaM
DySEi

fudkl uyh

pwus dk ikuh

osfdax lksMk
NaHCO3

CO2 ds cqycqys

ikuh

ij[kuyh

dkdZ

ykS

cuZj

CaCO3 dk
lQsn fu";Un

pwus dk ikuh

19-3 iz;ksx dSls djsa

(i) fn, x, nks uewuksa dks nks ij[kufy;ksa esa vyx&vyx ty esa ?kksfy, ,oa bls d] [k fpfUgr dhft,A

(ii) nksuksa uewuksa ds FkksM+s&ls tyh; foy;u dks vyx&vyx ij[kufy;ksa esa ysa rFkk muesa dqN cwans fQuksY¶Fkyhu
dh Mkfy, rFkk jax esa ifjorZu uksV dhft,A

(iii) izR;sd foy;u ds nwljs Hkkx dks nks vyx&vyx ij[kufy;ksa esa ysdj muesa ,lhfVd vEy ¼fljdk½ Mkydj
uksV dhft, fd fdl ij[kuyh esa ls xSl rst xfr ls fudy jgh gSA

(iv) izR;sd uewus ds tyh; foy;u esa pH isij dk Mqcksb,A izs{k.k ls uksV dhft, fd dkSu lk foy;u vfèkd
{kkjh; gS vkSj pH  isij ds jax esa ifjorZu dh rqyuk fn, x, fp=k 17-1 esa pkVZ ;k nh xbZ pH fLVªi
ls dhft,A

(v) nks vyx&vyx ij[kufy;ksa esa nksuksa ds Bksl uewus yhft, xeZ dhft, rFkk fudyus okyh xSl dks pwus
ds ikuh esa izokfgr dhft,A iz{ks.kksa ls uksV dhft, fd fdl ij[kuyh esa ls fudyus okyh xSl pwus ds
ikuh dks nwf/k;k dj nsrh gSA

¼v½ ¼c½

fp= 19-1 ¼v½ csfdax lksMk dks xeZ djuk vkSj mRiUu gksus okyh CO2 dks pwus ds

ikuh esa izokfgr djuk ¼c½ CaCO3 ds lQsn fu";Un dk cuuk

19-4 D;k izs{k.k ysuk gS

uewuk  fQukY∂Fkyhu ,lhfVd pH ≈"eh; fu"d"kZ
vEy isij izHkko

d

[k
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19-5 fu"d"kZ

/kkou lksMk ¼lksfM;e dkcksZusV½ dk tyh; foy;u csfdax lksMk ¼lksfM;e okbdkcksZusV½ ds tyh; foy;u

ls vf/kd {kkjh; gksrk gSA lksfM;e okbdkcksZusV xeZ djus ij CO2 xSl nsrk gSA

19-6 ns[ksa vkius D;k lh[kk

1- (i) /kkou lksMk (ii) csfdax lksMk ds jklk;fud lw=k fyf[k,A

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

2- /kkou lksMk ;k csfdax lksMk esa ls fdldk tyh; foy;u fQukY¶Fkyhu lwpd ds jax dks xqykch dj nsrk
gS\

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

3- /kkou lksMk o csfdax lksMk ds tyh; foy;u esa ls fdldh pH vf/kd gksrh gSA

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

4- /kkou lksMk o csfdax lksMk esa ls dkSu lk xeZ djus ij fo;ksftr gks tkrk gS\ 'kkfey vfHkfØ;k yhf[k,A

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



iz;ksx 20

fofHkUu izdkj dh jklk;fud vfHkfÿ;kvksa dk gksuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� vfHkfØ;k,a D;k gksrh gSa ifjHkkf"kr dj ldsaxs(

� (i) fo;kstu vkSj (ii) foLFkkiu D;k gksrh gSa ifjHkkf"kr dj ldsaxs(

� gksus okyh vfHkfØ;kvksa dh lehdj.kksa dks fy[k ldsaxs( vkSj

� fo;kstu vkSj foLFkkiu vfHkfØ;kvksa ds nwljs mnkgj.k ns ldsaxsA

20-2 vkidks D;k tkuuk pkfg,

jklk;fud vfHkfØ;kvksa dks fofHkUu izdkj ls oxhZÑr fd;k tk ldrk gSA la;qDr vfHkfØ;k,a os vfHkfØ;k,a
gksrh gSa ftuesa nks ;k nks ls vf/kd inkFkZ la;qDr gksdj ,d u;k inkFkZ cukrs gSaA fo;kstu vfHkfØ;k esa ,d
inkFkZ fo;ksftr gksdj nks ;k vf/kd inkFkZ cukrk gSA foLFkkiu vfHkfØ;k esa ;kSfxd esa mifLFkr ,d rRo
nwljs rRo }kjk fo;ksftr gksrk gS vkSj f}foLFkkiu vfHkfØ;k esa nks vk;fud ;kSfxd vius vk;uksa dks
cnyrs gSaA

(v) la;qDr vfHkfÿ;k,a djuk

vko';d lkexzh

eSXuhf'k;e fjcu] Vkax] pkbuk fM'k] cuZj ;k fLizV ySEi

20-4 iz;ksx dSls djsa

(i) eSXuhf'k;e fjcu dk NksVk VqdM+k ¼yxHkx 4-5 ls-eh- yEck½ yhft,A

(ii) VkWx dh lgk;rk ls eSXuhf'k;e fjcu dks idM+saA

(iii) eSXuhf'k;e fjcu dks cuZj ;k fLizV ySEi dh uhyh ykS ds Åij xeZ dhft, ¼fp=k 20.1½A

(iv) pkbuk fM'k esa cuus okys lQsn ikÅMj dks ,d=k dhft,A
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fp= 20.1 eSaxusf'k;e Qhrk dk tyuk

20-5 vkius D;k izs{k.k fd;k

eSXuhf'k;e fjcu pednkj ykS ds lkFk tyrk gS vkSj lQsn jax dk ikmMj cukrk gSA

20-6 fu"d"kZ

xeZ djus ij eSXuhf'k;e ok;q esa mifLFkr vkDlhtu ds lkFk la;qDr gks tkrk gS vkSj eSXuhf'k;e vkWDlkbM
cu tkrk gSA

(c) fo;kstu (fo?kfVr) vfHkfÿ;k,a djuk

vko';d lkexzh

ySM ukbVªsV fØLVy] ij[kuyh] Vkax] cuZj ;k fLizV
ySEi

20-8 iz;ksx dSls djsa

(i) ,d 'kq"d ij[kuyh esa yxHkx 0-5 g ysM ukbVªsV
yhft,A

(ii) ij[kuyh dks Vkax ls idfM+, vkSj cuZj ;k fLizV
ySEi dh uhyh ykS esa rsth ls xeZ dhft,A
¼fp=k 20.2½

20-9 vkius D;k isz{k.k fd;k

D;k vkidks ij[kuyh ls dksbZ ok"i fudyrh
fn[kkbZ nh\ fp= 20.2 ysM ukbV™sV dks xeZ djuk

eSaxusf’k;e dk tyrk
gqvk Qhrk

pkbuk fM’k

MgO ds lQsn pw.kZ

MgO ds d.k

fpeVk

NO2xSl dk Hkwjk yky ok"i

fpeVk
dBksj ij[kuyh

ykS
ysM ukbVªsV
dk lQsn fØLVy

cuZj
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fu"d"kZ

xeZ djus ij ysM ukbVªsV fo;ksftr ¼fo?kfVr½ gks tkrk gS vkSj NO2 xSl dh yky cknkeh jax dh ok"i
curh gSaA

(l) foLFkkiu vfHkfÿ;k,a djuk

vko';d lkexzh

yksgs dh dhy] dkij lYQsV dk tyh; foy;u] ij[kuyh] ij[kuyh LVSaM] jsxeky

20-10 iz;ksx dSls djsa

(i) 3-4 mL dkij lYQsV dk tyh; foy;u yhft,

(ii) ,d yksgs dh dhy yhft, vkSj jsxeky ds VqdM+s ls bldh lrg dks lkQ dhft,A

(iii) lkQ dh gqbZ yksgs dh dhy dks dkij lYQsV ds foy;u esa jf[k, ¼fp=k 20.3½

(iv) ij[kuyh dks ij[kuyh LVSaM ij jf[k,

fp= 20.3 dkWij lYQsV ds tyh; foy;u ,oa yksgs ds chp foLFkkiu vfHkfØ;k

20-11 vkius D;k izs{k.k fd;k

dkij lYQsV foy;u esa MqcksbZ gqbZ yksgs dh dhy dk izs{k.k dhft,A

fu"d"kZ

yksgs dh dhy dh lrg cknkeh gks tkrh gSA ;g yksgs }kjk dkij lYQsV ls dkij ds foLFkkiu ds dkj.k
gqvk gSA ;g dkij yksgs dh dhy ds Åij ,df=kr gks tkrk gSA

ij[kuyh

lkQ yksgs
dk dhy

CuSO4 ?kksy

lkekU; yksgs dk lkQ dhy vfHkfØ;k ds ckn yksgs dk dhy
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(n) f}&foLFkkiu vfHkfÿ;k,a djuk

vko';d lkexzh

csfj;e DyksjkbM vkSj lksfM;e lYQsV dk tyh; foy;u] nks ij[kuyh

20-12 iz;ksx dSls djsa

(i) ,d ij[kuyh esa yxHkx 2 mL lksfM;e lYQsV dk foy;u yhft,A

(ii) nwljh ij[kuyh esa yxHkx 20 mL csfj;e DyksjkbM dk foy;u yhft,A

(iii) lksfM;e lYQsV ds foy;u dks cksfj;e DyksjkbM okyh ij[kuyh esa feykb,A ¼fp=k 20.4½

fp= 20.4 BaCl2 ,oa Na2SO4 ds chp f}&foLFkkiu vfHkfØ;k

20-13 vkius D;k ns[kk

tc lksfM;e lYQsV feykrs gSa rks csfj;e DyksjkbM foy;u dSlk fn[krk gS\

20-14 fu"d"kZ

tc csfj;e DyksjkbM vkSj lksfM;e lYQsV ds foy;uksa dks feyk;k tkrk gS rks muds chp esa f}&foLFkkiu
vfHkfØ;k ds dkj.k csfj;e lYQsV dk nwf/k;k vo{ksi curk gSA

20-15 vkius D;k lh[kk

1- tc eSXuhf'k;e ok;q esa tyrk gS rks cuus okys ;kSfxd dk uke crkb,A

2- eSXuhf'k;e ds tyus ls lacaf/kr jklk;fud vfHkfØ;k dks fyf[k,A

B 2aCl ?kksy

Na SO2 4 ?kksy

BaSO4

fu";Un

BaCl2
?kksy

Na SO2 4

?kksy
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3- la;qDr vfHkfØ;k dk ,d mnkgj.k nhft,A

4- ysM ukbVªsV dks xeZ djus ij gksus okyh vfHkfØ;k dk jklk;fud lehdj.k fyf[k, gksrh gSA

5- tc ysM ukbVªsV dks xeZ djrs gSa rks dkSu lh cknkeh jax dh xSl fudyrh gSA

6- yksgs dh dhy dks dkij lYQsV ds foy;u esa Mqcksus ij cknkeh jax ,df=kr gksrk gSA mldh izÑfr
D;k gksrh gS\

7- yksgs dk dkij lYQsV ls gksus okyh vfHkfØ;k dk larqfyr jklk;fud lehdj.k fyf[k,A

8- fuEufyf[kr izdkj dh vfHkfØ;kvksa esa dkij lYQsV vkSj yksgs ds chp gksus okyh vfHkfØ;k dh igpku
dhft, %

(i) la;qDr vfHkfØ;k

(ii) fo;kstu vfHkfØ;k

(iii) foLFkkiu vfHkfØ;k

(iv) f}&foLFkkiu vfHkfØ;k

(v) jhMkWDl vfHkfØ;k

9- vo{ksi D;k gS\

10- csfj;e DyksjkbM vkSj lksfM;e lYQsV ds feykus ls lQsn vo{ksi cuus okys  dk uke crkb,A

11- csfj;e DyksjkbM vkSj lksfM;e lYQsV ds chp gksus okyh vfHkfØ;k ds fy, larqfyr jklk;fud lehdj.k
fyf[k,A

12- izR;sd ds nks mnkgj.k nhft,

(a) la;qDr vfHkfØ;k,a

(b) fo;kstu vfHkfØ;k

(c) foLFkkiu vfHkfØ;k

(d) f}&foLFkkiu vfHkfØ;k,a



iz;ksx 1

dekuhnkj rqyk ,oa ekid flfyUMj dh lgk;rk ls fn, x, Bksl ds nzO; dk ?kuRo Kkr
djuk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� fdlh oLrq dk Hkkj Kkr djus ds fy, dekuhnkj rqyk dk mi;ksx dj ldsaxs(

� ekid&flfyUMj dh lgk;rk ls fdlh fn, x, nzo dk vk;ru Kkr dj ldsaxs(

� ;g fn[kk ldsaxs fd nzo esa Mqcksus ij dksbZ Bksl vius vk;ru ds cjkcj nzo foLFkkfir djrk gS(

� ;g le>k ldsaxs fd dqN Bksl ikuh ij D;ksa rSjrs gSa] tcfd dqN nwljs Bksl ikuh esa Mwc tkrs gSa( vkSj

� fdlh Bksl dk nzO;eku ,oa vk;ru eki dj mlds nzO; dk ?kuRo Kkr dj ldsaxsA

1-1 vkidks D;k tkuuk pkfg,

(i) izk;% ge Hkkjhiu ds vk/kkj ij inkFkks± dh rqyuk djrs gSaA mnkgj.k ds fy,] ge dgrs gSa fd yksgk

ydM+h ls Hkkjh gSA bl dFku ls gekjk D;k vfHkizk; gS\ ge dguk pkgrs gSa fd 1cc yksgs dk nzO;eku

1cc ydM+h ds nzO;eku ls vf/kd gSA inkFkZ ds bdkbZ vk;ru dk nzO;eku bldk ?kuRo dgykrk

gSA bl izdkj ?kuRo inkFkZ ds Hkkjhiu dh eki gSA ftruk T;knk ?kuRo gksxk mruk gh T;knk oLrq

dk Hkkjhiu gksxkA ;fn vki leku lkbt ds nks ¯iM ysa ftuesa ls ,d yksgs dk gks vkSj nwljk ydM+h

dk] rks igyk ¯iM ¼yksgs dk½ nwljs ls Hkkjh gksxkA

xf.kr dh Hkk"kk esa fdlh inkFkZ ds ?kuRo dks bl izdkj O;Dr djsaxs–

= oLrq dk nzO;eku
?kuRo  

ml oLrq dk vk;ru

?kuRo dk SI ek=kd kg m–3 gSA ge ?kuRo dks g cm–3 esa Hkh ekirs gSaA

(ii) Hkkj Kkr djus ds fy, ge dekuhnkj rqyk dk iz;ksx djrs gSa] D;ksafd fdlh Å/okZ/kjr% yVrdrs

¯Lizx dh yackbZ esa òf) mlds eqDr fljs ij yxk, x, Hkkj lekuqikrh gksrh gSA blds vykok xq:Roh;
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ek=kd ¼xzke Hkkj½ esa ekik x;k oLrq dk Hkkj vkafdd :i ls mlds nzO;eku ¼xzke½ ds cjkcj gksrk gSA

bl izdkj nzO;eku dks lh/ks xzke esa ekius ds fy, ,d dekuhnkj rqyk dks ge va'kkafdr dj ldrs gSaA

(iii) Bkslksa ,oa nzoksa ds vk;ru fuf'pr gksrs gSaA Bksl ǹ<+ gksrs gSa vkSj mudh vkÑfr fuf'pr gksrh gS]

tcfd nzo ftl cjru esa j[ks tkrs gSa] mldh vkÑfr xzg.k dj ysrs gSaA fofHkUu Bkslksa vkSj nzoksa

ds ?kuRoksa esa varj gksrk gSA ,d Bksl] ftldk ?kuRo nzo ls vf/kd gksrk gS] ml nzo esa Mwc tkrk

gSA ij] ;fn Bksl dk ?kuRo nzo ls de gks] rks og mlds Åij rSjrk gSA ;fn dksbZ Bksl fdlh nzo

esa Mwcrk gS] rks ;g vius vk;ru ds cjkcj nzo foLFkkfir djrk gSA bl rF; dk mi;ksx vki

ekid flfyUMj }kjk fn, x, Bksl dk vk;ru Kkr djus esa djsaxsA

vko';d lkexzh

mi;qDr vkdkj dk fn;k x;k Bksl ¼vkyw] yksgs@,Y;qehfu;e@dk¡p@IykfLVd dk VqdM+k] isij&osV vkfn½]

mi;qDr ijkl ¼tks fn, x, Bksl ds Åij fuHkZj djsxk½ okyh ,d dekuhnkj rqyk] mi;qDr ijkl dk ,d

ekid flfyUMj] /kkxk] ,d yksgs dk LVS.M ¼;k nhokj esa yxh dhy½] chdj esa dksbZ mi;qDr nzo ¼ikuh½A

1-2 iz;ksx dSls djsa

(A) nh xbZ oLrq (Bksl) dk nzO;eku Kkr djuk

1 yksgs ds LVS.M dks ,d ǹ<+ {kSfrt lrg ¼est½ ds Åij jf[k, vkSj blls dekuhnkj rqyk dks ÅèokZèkjr%

yVdkb, ¼vki dekuhnkj rqyk dks nhokj esa yxh dhy ij Hkh yVdk ldrs gSa½ ¼fp=k 1-1½A

1

2

3

4

5

6

7

1

2

3

4

5

6

7

W

dekuhnkj rqyk

Bksl

yksgs dk LVS.M

fp= 1-1% dekuhnkj rqyk ls Bksl oLrq dk nzO;eku Kkr djuk
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(i) izk;% dekuhnkj rqyk dk ladsrd blds iSekus ds 'kwU;kad ij gksrk gSA ,slk u gksus dh fLFkfr esa blds

Åij yxs leatd isap dh lgk;rk ls ladsrd dks 'kwU;kad ij ykb,A ;fn leatd isap u gks rks iSekus

ij ladsrd dks 'kwU;kad ij ykb,A ;fn leatd isap u gks rks iSekus ij ladsrd dh fLFkfr uksV dhft,A

(ii) dekuhnkj rqyk dk vYirekad ¼;kuh iSekus ij nks Øekxr fpgksa ds chp dh nwjh }kjk izn£'kr

nzO;eku½ Kkr dhft,A

(iii) /kkxs ds ,d fljs ls fn, x, ¯iM dks ckaf/k, vkSj nwljs eqDr fljs ij ,d Qank cukb,A bl Qans

dks dekuhnkj rqyk ds gqd esa vVdk dj Bksl dks bl ij yVdkb,A

(iv) ladsrd dh ubZ fLFkfr uksV dhft,A pj.k (i) esa uksV fd, x, dekuhnkj rqyk ds ikB dks blesa

ls ?kVkb,A blls vkidks Bksl dk nzO;eku izkIr gksxkA

(B) oLrq dk vk;ru Kkr djuk

(i) ekid flfyUMj dks ,d ǹ<+] {kSfrd lrg ¼tSls est½ ds Åij jf[k,A

(ii) bldk vYirekad ¼;kuh blds }kjk ekik tk ldus okyk U;wure vk;ru½ bl ij vafdr nks Øekxr

fpgksa ds chp dh nwjh }kjk O;Dr vk;ru dh x.kuk djds Kkr dhft,A

fp= 1-2% ekid flfyUMj esa nzo fp= 1-3% ekid flfyUMj esa Bksl Mqcksus

 ds Lrj dk eku  ds ckn nzo dk Lrj

(iii) fujkfo"kh] vok"i'khy ¼ikuh tSlk½ nzo yhft, ftlesa Bksl Mwc tkrk gks vkSj tks blds nzO; ds lkFk

jklk;fud fØ;k u djrk gks ¼;fn Bksl ds mijksDr xq.kksa ls feyrk gks] rks ikuh gh lokZf/kd mi;qDr

nzo gS½A

(iv) lko/kkuh ls nzo dks ekid flfyUMj esa bldh nhokj ds lkFk&lkFk mM+syrs gq, yxHkx vk/kk tkj

nzo ls Hkfj,A

80

70

20

10

(V )1

(V )260

50

40

30

E2

E1

E3

80

20

10

60

50

40

30

70

ekid flfyUMj

nzo

Bksl
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(v) flfyUMj esa nzo dh esfuLdl ls fuEure ¯cnq ij viuh vk¡[k dks mlds ry dh lh/k esa j[krs

gq, nzo ds ry dh izkjafHkd fLFkfr uksV dhft, ¼fp=k 1-2½A ekuk fd ;g V
1
 gSA

(vi) /kkxs dh lgk;rk ls Bksl dks /khjs&/khjs flfyUMj ds nzo esa Mqcksb,A tc ;g iwjh rjg nzo esa Mwc

tk, rks ekid flfyUMj esa ikuh dk ry fQj ls uksV dhft, ¼fp=k 1-3½A ekuk ;g V
2
 gSA

(vii) pj.k (v) ,oa (vi) esa fy, x, ekiksa dk varj (V
1
-V

2
) fn, x, Bksl dk vk;ru crkrk gSA

(C) fn;s x;s Bksl ds nzO; dk ?kuRo

uhps fn, x, lw=k esa A ds pj.k (iv) ls izkIr nzO;eku dk eku ,oa B ds pj.k (vii) ls izkIr vk;ru

dk eku izfrLFkkfir djds fn, x, Bksl ds nzO; ds ?kuRo dh x.kuk dhft,A

?kuRo = nzO;eku@vk;ru

1-3 D;k izs{k.k ysus gSa

(A) nzO;eku dk ekiu

(i) dekuhnkj rqyk dk vYirekad =............g

(ii) dekuhnkj rqyk ds ladsrd dk izkjafHkd ikB (m
1
) =...................g

(iii) dekuhnkj rqyk ds ladsrd dk vafre ikB (m
2
) =......................g

(iv) fn, x, Bksl dk nzO;eku (m) = (m
2
—m

1
)g=..............g

(B) Bksl ds vk;ru dk ekiu

(i) ekid flfyUMj dk vYirekad =...........cm3

(ii) ekid flfyUMj esa nzo&Lrj ds ikB dk vkjafHkd eku (V
1
) =........cm3

(iii) ekid flfyUMj esa Bksl dks Mqcksus ds ckn mlds vafre nzo Lrj ds ikB dk eku (V
2
) =..........cm3

(iv) Bksl dk vk;ru (V) = (V
2
–V

1
) cm3 =.........cm3

(C) Bksl ds nzO; ds ?kuRo dh x.kuk

m
d

V
=  = g cm–3

1-4 fu"d"kZ

(i) fn, x, Bksl dk nzO;eku = .............. g
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(ii) fn, x, Bksl dk vk;ru =............cm3

(iii) fn, x, Bksl ds nzO; dk ?kuRo =............g cm–3

viuk dke pyk≈ ekid flfyUMj cukuk

;fn vki ekid flfyUMj izkIr u dj ldsa] rks viuk dke pykÅ ekid flfyUMj uhps fn, x, funsZ'kksa

ds vuqlkj cuk ldrs gSaA

vki vius ?kj esa ¼;k iM+ksl dh phuh feV~Vh ds cjruksa dh nqdku esa½ ,d ,slk csyukdkj fxykl ;k cksry

<awf<+, ftldk Åij vkSj uhps dk O;kl leku gks ¼tSls fd tSe dh cksry½A ,d iSekus dh lgk;rk ls bldk

vkarfjd O;kl ukfi,A ekid flfyUMj cukus ds fy, blds Åij mèokZ/kjr% xzkQ&isij dh ,d iV~Vh fpidkb,

¼fp=k 1-4½A bl iV~Vh ij feyhehVj esa fu'kku yxs gSaA fxykl dh 1mm Å¡pkbZ ls Hkjs nzo ds vk;ru dh

x.kuk dhft,A ;gh vkids ekid flfyUMj dk vYirekad gSA mnkgj.k ds fy,] ;fn vkids fxykl dk vkarfjd

O;kl 6.0 cm gS rks bldh 1mm Å¡pkbZ dk vk;ru

= πr2h 22 1
 3.0 3.0 2.8

7 10
= × × × =  mL

1-5 ns[ksa vkius D;k lh[kk

(i) (a) 1 kg :bZ ,oa 1 kg yksgs esa dkSu vf/kd Hkkjh gS\

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

(b) 1 kg :bZ ,oa 1 kg yksgs esa fdldk ?kuRo vf/kd gS\ le>kb,A

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

1

2

3

4

5

fp= 1-4% dke pykÅ ekid flfyUMj
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(ii) 4-6 mL nw/k dk vk;ru ekius ds fy, vki 50 mL /kkfjrk vkSj 1mL vYirekad okyk ekid

flfyUMj bLrseky djuk vPNk le>saxs ;k 500 mL /kkfjrk vkSj 5mL vYirekad okyk ekid

flfyUMj\ D;ksa\

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

(iii) ,d fyVj esa fdrus cc ¼?ku lsaVhehVj½ gksrs gSa\

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

(iv) ydM+h dk ?kuRo Kkr djus ds fy, vkidks iz;ksx esa D;k lq/kkj djus gksaxs\

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

(v) ihry dk ?kuRo] ,Y;qehfu;e ds ?kuRo ls vf/kd gSA ;fn leku nzO;eku ds ihry ,oa ,Y;qehfu;e

ds VqdM+s ikuh esa Mqcks, tk,a rks buesa ls dkSu vf/kd ikuh foLFkkfir djsxk\ le>kb,A

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



iz;ksx 2

nks fcanqvksa ds chp] b/kj ls m/kj pyrs@nkSM+rs O;fDr dh vkSlr&pky Kkr djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� fdlh xfreku oLrq }kjk pfyr nwjh eki ldsaxs(

� fojke ?kM+h dk mi;ksx djds fdlh ?kVuk ds ?kfVr gksus esa yxk le; eki ldsaxs( vkSj

� fdlh fn, x, le;&varjky esa xfreku oLrq dh vkSlr pky Kkr dj ldsaxsA

2-1 vkidks D;k tkuuk pkfg,

pky og HkkSfrd jkf'k gS] tks gesa ;g crkrh gS fd nks fcanqvksa ds chp dksbZ fiaM fdruk rst pykA yach
nwjh r; djus esa vkerkSj ij dksbZ oLrq cjkcj rst ugha py ikrhA fn, x, le;&varjky esa oLrq dh
vkSlr pky ds fy, lw=k gS %

vkSlr pky ¾ 
oLrq }kjk pfyr dqy njw h (iFk yca kb)Z

;g nwjh pyu s eas yxk dyq  le;

vko';d lkexzh

,d ehVj iSekuk ,oa ,d fojke ?kM+h

2-2 iz;ksx dSls djsa

1- eSnku esa nks fu'kku A ,oa B yxkb, ftuds chp dh nwjh de&ls&de 20 ehVj gksA

2- vius fdlh fe=k dks buesa ls ,d fcanq ¼ekuk A½ ij [kM+k gksus nsa tks vkids ^^pyks** dgus ij rqjar
pyus vkSj A ls B vkSj B ls okil A rd pydj@nkSM+dj 5&10 pDdj yxkus ds fy, rS;kj gksA

3- ^^pyks** cksfy, vkSj lkFk gh fojke ?kM+h pkyw dj nhft, ¼fojke ?kM+h u feys rks viuh dykbZ ?kM+h dh
lsdaM okyh lwbZ dk bLrseky le; uksV djus ds fy, dj ldrs gSa½A tkfgj gS] blds lkFk gh vkidk
fe=k Hkh pyuk 'kq: dj nsxk ¼fp=k 2-1½A

4- fxurs jfg, fd vkidk fe=k fdruh ckj bu fcanqvksa ds chp pyk gSA

5- tSls gh og viuk vkf[kjh fVªi ¼AB ;k BA½ iwjk djs ^^:dks** cksfy, vkSj ftl {k.k og vafdr

fpÌ ij igqaprk gS] fojke ?kM+h can dj nhft,A

6- ehVj iSekus dh lgk;rk ls nwjh AB ukfi,A
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A B

fp= 2-1 % lh/ks jkLrs ij fcanqvksa A o B ds eè; nkSM+rk vkneh

7- ;fn vkids fe=k us nwjh AB, n ckj r; dh gS] rks mlds }kjk pfyr dqy nwjh n AB gSA

8- viuh fojke&?kM+h }kjk bl nwjh dks pyus esa yxk le; uksV djds vkSlr pky dh x.kuk dhft,A

9- bl iz;ksx dks de&ls&de rhu ckj nksgjkb,A D;k rhuksa ckj vkidks ,d gh ifj.kke izkIr gksrk

gS\ budk vkSlr Kkr dhft,A

10- mUgha nks fu'kkuksa ds chp vkidk fe=k nkSM+s vkSj vki ;g iz;ksx nksgjk,aA

¼fVIi.kh % vki Lo;a fojke ?kM+h gkFk esa ysdj fcanqvksa A ,oa B ds chp nkSM+@py ldrs gSa vkSj viuh

vkSlr pky Kkr dj ldrs gSa½

2-3 D;k izs{k.k ysus gSa

(A) tc O;fDr pyrk gS rks O;fDr dh pky

fu'kkuksa ds chp dh nwjh AB = d = .................. m

Ø-la- O;fDr us nwjh AB dqy pfyr nwjh fy;k x;k le; vkSlr pky

fdruh ckj r; dh\ = n d ¼ehVj½ le; t ¼lsdaM½ = nd/t
(n) (ms–1)

1.

2.

3.

pyus dh vkSlr pky dk ek/; eku ¾ --------------------------- ms–1
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(B)  tc O;fDr nkSM+rk gS rks O;fDr dh pky

Ø-la- O;fDr us fdruh ckj dqy pfyr nwjh dqy yxk le; vkSlr pky

nwjh AB r; dh = n d ¼ehVj½ t ¼lsdsaM½ = nd/t
n (ms–1)

1.

2.

3.

nkSM+us dh vkSlr pky dk ekè; eku ¾ --------------------------- ms–1

2-4 fu"d"kZ

1- O;fDr us nwjh AB ¼tks ---------------------- m½ gS] ------------------ ms–1 dh vkSlr pky ls py dj r; dhA

2- O;fDr us nwjh AB ¼tks ---------------------- m½ gS] ------------------ ms–1 dh vkSlr pky ls nkSM+ dj r; dhA

2-5 ns[ksa vkius D;k lh[kk

1- AB ds chp dh iwjh nwjh D;k vkidk fe=k leku pky ls pyrk gS\ ;fn ugha rks og lokZf/kd rst

dgka gksrk gS\

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

2- ,d O;fDr A ls B rd ¼50 m dh nwjh½ pyrk gS vkSj okil A ij ykSV vkrk gSA bl dqy nwjh

dks og 40 lsdaM esa r; djrk gSA bl O;fDr dh vkSlr pky fdruh gS\

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

3- fdlh Vªd dk nwjh&n'kZd ;a=k ;g n'kkZrk gS fd og 1 ?kaVs esa 60 km pyk gSA D;k mldk pky&n'kZd

;a=k bl iwjh ;k=kk esa 60 km h–1 n'kkZ,xk\

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

4- 18 km h–1 dks ms–1 esa cnfy,A

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

5- ;fn vkids ikl u rks fojke ?kM+h gks vkSj u gh vkidh dykbZ ?kM+h esa lsdaM dh lwbZ gks ij dksbZ

vU; midj.k gks] tks gj 5 lsdaM esa flXuy nsrk gS] rks vki pyus dh vkSlr&pky Kkr djus ds

fy, dSls iz;ksx djsaxsA le>kb,\

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



iz;ksx 3

yksgs ds fdlh Bksl ?kukHk ds rhu fHkUu&fHkUu Qydksa dks eghu jsr@vkVs ij j[kus ij
blds }kjk yxk, x, nkc dk izs{k.k rFkk rqyuk djuk vkSj rhu fofHkUu fLFkfr;ksa esa
nkc dks ifjdfyr djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� oLrq ds Hkkj ds vuqlkj mfpr ijkl ,oa vYireakd dh dekuhnkj rqyk dk p;u dj ldsaxs(

� dekuhnkj rqyk dk mi;ksx djds fdlh oLrq dk Hkkj eki ldsaxs(

� iznf'kZr dj ldsaxs fd ;fn cy NksVs {ks=kQy ij yxrk gS rks og vf/kd nkc yxkrk gS( vkSj

� fdlh oLrq }kjk laidZ esa vkus okyh lrg ¼ì"B½ ij yxk, x, nkc dks ifjdfyr dj ldsaxsA

3-1 vkidks D;k tkuuk pkfg,

� fdlh lrg ¼ì"B½ ij yxkus okys yEcor~ cy dks iz.kksn dgrs gSaA

� izfr ,dkad {ks=kQy ij yxus okys iz.kksn dks nkc dgrs gSa vFkkZr] = iz.kksn
nkc  

{ks=kiQy
A

� tc fdlh oLrq dks fdlh lrg ij j[kk tkrk gs rks bldk Hkkj lrg ij iz.kksn yxkrk gSA

� m nzO;eku dh fdlh oLrq dk Hkkj gksrk gS W = mg U;wVu] tgka g ml LFkku ij xq#Roh; Roj.k
gSA

� fdlh ?kukHk ds N% Qyd gksrs gSaA buesa foijhr Qydksa ds rhu ;qXeksa dk ì"B {ks=kQy fHkUu&fHkUu
gksrk gSA

vko';d lkexzh

eghus vkVs ¼;k jsr½ ls Hkjh ,d Vªs] /kkrq dk cuk ,d ?kukHk ¼yxHkx 1 kg nzO;eku½] dekuhnkj rqyk]
/kkxk rFkk vkèkk ehVj iSekukA

3-2 iz;ksx dSls djsa

1- vkVs dh Vªs dks est ij jf[k, vkSj vkVs dh Åijh lrg dks lery dhft,A nck dj blds vk;ru

dks de er dhft, ¼fp=k 3-1½A
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fp= 3-1 % vkVs dh Vªs

2- ,d ,slh dekuhnkj rqyk NkafV, ftldk ijkl ?kukHk ds Hkkj ls
vfèkd gksA nhokj esa yxh fdlh dhy ij dekuhnkj rqyk dks
ÅèokZèkjr% yVdkb,A

3- /kkrq ds ?kukHk ds chp esa ,d /kkxk ckaf/k, vkSj /kkxs esa ,d ywi
cuk dj ?kukHk dks dekuhnkj rqyk ij yVdkb, vkSj bldk Hkkj
ekfi, ¼fp=k 3-2½A

4- ehVj iSekus dh lgk;rk ls ?kukHk dh yEckbZ (l)] pkSM+kbZ (b)] vkSj
ÅapkbZ (h) efki,A blds fy, ?kukHk dks iSekus ds vuqfn'k jf[k,
vkSj viuh vka[k dks izR;sd ik'oZ ds fpUg ds yEcDr~ j[kdj yEckbZ
ekfi, ¼fp=k 3-3½A fcanq P rFkk Q dh fLFkfr;ksa ds chp dh nwjh
ls gesa ?kukHk dh yEckbZ Kkr gksrh gSA blh izdkj ?kukHk dh pkSM+kbZ
o ÅapkbZ Hkh Kkr dh tk ldrh gSA

fp= 3-3% ?kukHk dks iSekus ds vuqfn'k j[kuk

5- vc] ?kukHk ds Qyd PQRS ¼;k UVWT½ dks gyds ls vkVs ds Åij jf[k, vkSj nsf[k, fd bldh

fdruh ÅapkbZ vkVs esa /kalrh gSA

6- pj.k 5 dks Qyd PQVU vkSj blds ckn Qyd QRWV dks vkVs ij j[k dj nksgjkb,A

1

2

3

4

5

6

7

1

2

3

4

5

6

7

fp= 3-2 % Hkkj ekius ds fy,

dekuhnkj rqyk ds gqd ls

yVdk ?kukHk

T

A
U

B

P

V

W

C

Q
S

U V

P Q

l

b

h

RR
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3-3 D;k izs{k.k ysus gS

A. ?kukHk dk Hkkj Kkr djuk

1- dekuhnkj rqyk dk ijkl ¾ (O --------) xzke Hkkj ¾ (O --------) N

2- dekuhnkj rqyk dk vYirekad ¾ ------- xzke Hkkj ¾ ------- N

3- ?kukHk dk Hkkj] mg ¾ ------- xzke Hkkj ¾ ------- N

B. ?kukHk dh yEckbZ] pkSM+kbZ vkSj ≈apkbZ dk ekiu

1- ?kukHk dh yEckbZ ¾ ------- cm ¾ ------- 10–2 m

2- ?kukHk dh pkSM+kbZ ¾ ------- cm ¾ ------- 10–2 m

3- ?kukHk dh ÅapkbZ ¾ ------- cm ¾ ------- 10–2 m

C. ?kukHk dh vkVs esa /kalh xgjkbZ

1- xgjkbZ vf/kdre gS tc Qyd ----------- vkVs ij j[kk x;k gSA

2- xgjkbZ U;wure gS tc Qyd ----------- vkVs ij j[kk x;k gSA

3-4 x.kuk,a

1- Qyd PQRS dk {ks=kQy] A
1
 = l x b = ------- cm x -------- cm = -------- cm2 = ------- m2

2- Qyd QRWV dk {ks=kQy] A
2
 = b x h = -------- cm x --------- cm = ------- cm2 = ------- m2

3- Qyd PQVU dk {ks=kQy] A
3
 = l x h = -------- cm x --------- cm = -------- cm2 = --------- m2

4- ?kukHk dks Qyd PQRS ij j[kus ij vkVs ij nkc = 
1

mg

A
 = ---------- Nm–2

5- ?kukHk dks Qyd QRWV ij j[kus ij vkVs ij nkc = 
2

mg

A  = ---------- Nm–2

6- ?kukHk dks Qyd PQVU ij j[kus ij vkVs ij nkc = 
3

mg

A  = ----------- Nm–2

3-5 fu"d"kZ

1- Qyd PQRS dk {ks=kQy (A
1
) vf/kdre gSA blfy, tc ?kukHk dks bl Qyd ij j[kk tkrk gS

rks vkVs ij yxus okyk nkc U;wure gSA ;gh dkj.k gS fd ;g Qyd lcls de /kalrk gSA vki

ik,axs fd ;g gekjs izs{k.k ds vuq:i gSA
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2- Qyd QRWU dk {ks=kQy (A
2
) U;wure gSA blfy, tc ?kukHk dks bl Qyd ij j[kk tkrk gS

rks vkVs ij yxus okyk nkc vf/kdre gSA ;gh dkj.k gS fd ;g Qyd lcls vf/kd /kalrk gSA

vki ik,axs fd ;g gekjs izs{k.k ds vuq:i gSA

3-6 ns[ksa vkius D;k lh[kk

1- fdlh ?kukHk dk nzO;eku 100 g gSA bldk Hkkj U;wVu esa fdruk gksxk\

mÙkj % 1 N

2- 10 cm yEckbZ vkSj 5 cm pkSM+kbZ ds fdlh vk;r dk {ks=kQy m2 esa O;Dr dhft,A

mÙkj % 5 x 10–3 m2

3- 1 L ty dk nzO;eku fdruk gS\

mÙkj % 1 kg

4- 500 mL /kkfjrk ds ,d chdj ds vk/kkj dk {ks=kQy 100 cm2 gSA ;fn blesa yckyc ikuh Hkjk

gks rks blds vk/kkj ij ikuh dk nkc fdruk gksxk\

mÙkj % 4

0.5 10

100 10
P −

×=
×

 = 500 Nm–2

5- ek=kd Nm–2 dk nwljk uke D;k gS\

mÙkj % ikLdy (Pa)

6- ;fn ge lw[ks jsr dh ctk; xhyk jsr bLrseky djsa rks iz;ksx ij D;k izHkko iM+sxk\ D;ksa\

mÙkj % xhys jsr esa xqVdk lw[ks jsr dh vis{kk de xgjkbZ rd /kalsxkA rFkkfi] rqyuk ds fy, xgjkbZ

dks fpfÌr djuk vklku gks tk,xk] D;ksafd jsr ds d.k ,d nwljs ds fudV vk tk,axs vkSj muds

chp dk ìFkDdj.k yxHkx fLFkj gks tkrk gSA



iz;ksx 4

nks dekuhnkj rqykvksa dk mi;ksx djds xfr ds rhljs fu;e dk lR;kiu djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ;g fn[kk ldsaxs fd dekuhnkj rqyk dh dekuh esa foLrkj bl ij yxk, x, cy ds vuqØekuqikrh
gksrk gS(

� nks dekuhnkj rqykvksa dks vkil esa bl izdkj tksM+ ik,axs fd fdlh ,d rqyk ij yxk;k x;k cy
nwljh rqyk ij Hkh yx lds( vkSj

� xfr ds rhljs fu;e dk lR;kiu dj ik,axsA

4-1 vkidks D;k tkuuk pkfg,A

� dekuhnkj rqyk dh cy ekius ds fy, mi;ksx esa yk;k tkrk gSA

� dekuhnkj rqyk ds dk;Z djus dk fl)kar gS % ^^,d leku :i ls fyiVh gqbZ dekuh esa gksus okyh
yEckbZ esa òf) ruu cy ds vuqØekuqikrh gksrh gSA**

� ;fn dekuhnkj rqyk nzO;eku ds ek=kd (g ;k kg) esa va'kkafdr gS] rks Hkh ikB;kadksa dks cy ds ek=kd
¼vFkkZr N½ esa ifjofrZr fd;k tk ldrk gSA blds fy, nzO;eku dks ml LFkku ij xq#Roh; Roj.k ds eku
ls xq.kk djuk gksxkA

� cy nks fiaMksa ds chp vU;ksU;fØ;k dk ifj.kke gSA ,d fiaM nwljs fiaM ij tks cy yxkrk gS mls
fØ;k dgrs gSa vkSj nwljk fiaM igys fiaM ij tks cy yxkrk gS] mls izfrfØ;k dgrs gSaA

� U;wVu dh xfr ds rhljs fu;e ds vuqlkj] ^^fØ;k rFkk izfrfØ;k cy ifjek.k esa leku gksrs gSa] fn'kk
eas foijhr gksrs gSa vkSj nks vyx&vyx oLrqvksa ij dk;Z djrs gSaA**

vko';d lkexzh

,d tSlh nks dekuhnkj rqyk,a (0-5N), ckV isVh] ,d ?k"kZ.kjfgr f?kjuh] 1N Hkkj ¼= 100 xzke Hkkj½
dk ,d gSaxj rFkk gSaxj ij j[kus ds fy, rhu&pkj] 1N ds [kkapsnkj ckV] ,d ,saBu jfgr] nzO;eku jfgr
vforkU; Mksjh vkSj gqd yxk gqvk ydM+h dk ,d Hkkjh xqVdkA

4-2 iz;ksx dSls djsa

1- 0-5 N ijkl dh ,d tSlh nks dekuhnkj rqyk,a yhft,A

2- nksuksa dekuhnkj rqykvksa dk vYirekad Kkr dhft,A
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3- nksuksa dekuhnkj rqykvksa dks Å/okZ/kjr% idfM+, vkSj nsf[k, fd D;k muds ladsrd blds iSekus ds
'kwU;kad ij gSa ;k ughaA ;fn vko';drk gks rks ladsrdksa dks 'kwU;kad ij lek;ksftr dhft,A

4- ydM+h ds xqVds dks est ds ,d fdukjs ij vkSj f?kjuh dks blds foijhr fdukjs ij bl izdkj yxkb,
fd nksuksa lh/kh js[kk esa jgsa vkSj b/kj&m/kj u fgysaA rqyk B dks xqVds ls tksfM+, ,oa A rFkk B rqykvksa
ds gqdksa dks ,d nwljs esa Qalkb,A fp=k 4-1 esa n'kkZ, vuqlkj rqyk A ds lkFk /kkxk cka/kdj bls f?kjuh
ds Åij ls ys tkb, vkSj blds Lora=k fljs dks ckV okys gSaxj ls tksfM+,A bl O;oLFkk esa dekuhnkj rqyk,a
est ds Åij jgrh gSa] /kkxk buds lekUrj jgrk gS rFkk f?kjuh ds nwljh vksj /kkxk vkSj ckV Lora=krkiwoZd
vkSj est dks cxSj Nq, yVdrk gSA

S

B A P

fp= 4.1: izk;ksfxd O;oLFkk

5- nksuksa dekuhnkj rqykvksa ds ikB;kad uksV dhft,A

6- gSaxj ij ,d&,d U;wVu ds Hkkj c<+k dj de ls de rhu ikB;kad vkSj yhft,A

4-3 D;k izs{k.k ysus gSa

1- dekuhnkj rqyk A dk ijkl ¾ dekuhnkj rqyk B dk ijkl = 0 ls -------- xzke Hkkj = 0 ls -------- N

2- dekuhnkj rqyk A dk vYirekad ¾ dekuhnkj rqyk B dk vYirekad ¾ ---------- xzke Hkkj

3- vkids LFkku dk xq#Roh; Roj.k] g = ............. ms–2 = ............ N

4- gSaxj dk Hkkj ¾ ----------- xzke Hkkj ¾ ----------- N

5- fØ;k rFkk izfrfØ;k ds fy, lkj.kh

ÿ-la- gSaxj ij rqyk ij dekuhnkj dekuhnkj FA–FB

vfrfjDr yxk;k x;k rqyk (A) esa rqyk (B) esa
Hkkj dqy cy ikB;kad ikB;kad

W (N) W+ W(N) FA (N) FB (N)

1 0 1N

2 1 2N

3 2 3N

4 3 4N

5 4 5N
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4-4 fu"d"kZ

1- F
A
 – F

B
 = 0 ⇒ F

A
 = F

B
 vFkkZr~ rqyk A dh B ij fØ;k rqyk B dh A ij izfrfØ;k ds cjkcj gSA

vr% fØ;k rFkk izfrfØ;k leku rFkk foijhr gSaA vkSj nks vyx&vyx fiaMksa ij yxrh gSaA

xfr ds rhljs fu;e dk lR;kiu iw.kZ gqvkA

2- ;fn F
A
 – F

B
 ≠ 0, rks iz;ksx esa =kqfV gS vkSj =kqfV ds lzksrksa ij ppkZ djuh pkfg,A

4-5 ns[ksa vkius D;k lh[kk

1- tc 1 N ds Hkkj dks fdlh fLiazx ij yxk;k tkrk gS rks ;g 1 cm ls f[kap tkrk gSA bls 3 cm [khapus

ds fy, fdrus Hkkj dh vko';drk gksxh\

mÙkj % 3 N

2- D;k ,d ;qfXer fudk; fØ;k o izfrfØ;k ds ijLij cy }kjk xfr'khy gksxk\

mÙkj % ugha

3- bls vki dSls le>k,axs\

mÙkj % pwafd fØ;k o izfrfØ;k ds cy leku ,oa foijhr gksrs gSa] os ,d&nwljs dks fujLr dj nsaxsA

4- jLlkdlh esa fØ;k o izfrfØ;k ds cy dkSu ls gksrs gSa\

mÙkj % ,d ny }kjk jLls ij yxk cy – fØ;k] jLls esa mRiUu ruko – izfrfØ;kA

5- D;k gksrk tc jLlk <hyk iM+ tkrk gS\

mÙkj % nksuksa ny foijhr fn'kk esa fxjrs gSaA

6- bls dSls le>k,axs\

mÙkj % D;ksafd izR;sd ny jLls ij foijhr fn'kkvksa esa cy yxk jgk gSA tc jLlk <hyk iM+ tkrk

gS rc mldk ruko [kRe gks tkrk gSA ,sls esa nksuksa ny mu ij yxs vlarqfyr cyksa ds dkj.k ihNs

dks fxjrs gSaA



iz;ksx 5

cQZ dk xyukad Kkr djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ,d iz;ksx'kkyk rkiekih dk mi;ksx djuk lh[k ik,axs(

� cQZ dk xyukad Kkr djus ds fy, midj.k dh O;oLFkk dj ik,axs( vkSj

� fdlh fn, x, Bksl ds fy,] xyukad ,d vfHkyk{kf.kd fu;r rki gS] bls iznf'kZr dj ik,axsA

5-1 vkidks D;k tkuuk pkfg,

� dksbZ Bksl vius laxr nzo voLFkk esa ,d fu;r] vfHkyk{kf.kd rki ij :ikarfjr gksrk gS ftls mldk
xyukad dgrs gSaA

� fdlh fn, x, inkFkZ ds xyukad vkSj fgekad ds ,d gh eku gSaA

� tc dksbZ Bksl vius xyukad ij fi?kyuk vkjaHk djrk gS rks bldk rki rc rd vpj jgrk gS tc
rd fd iwjk Bksl nzo voLFkk esa ugha vk tkrk gSA

vko';d lkexzh

,d cM+k dhi ¼fdukjs ls 15 cm O;kl okyk½] ,d rkiekih] ,d dhi/kkjd o DySEi;qDr yksgs dk LVSaM

5-2 iz;ksx dSls djsa

1- fp=k 5-1 esa n'kkZ, vuqlkj dhi] chdj o rkiekih dks yksgs ds LVSaM ij yxk,aA

2- dhi dks cQZ ds [kafMr VqdM+ksa ls bl rjg Hkjsa fd rkiekih dk cYc pkjksa vksj ls cQZ ls <d tk,A

3- izR;sd rhl lsdaM ckn rkiekih ds ikB~;kad dks uksV djrs pysaA

4- tc rki fLFkj gks tk, vkSj le; ds lkFk ifjofrZr u gks rks mls uksV djsaA ;g cQZ dk xyukad
gSA
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rkiekih

dhi

chdj

yksgs dk LVSaM

fp= 5.1: oQZ dk xyukad Kkr djus dh izk;ksfxd O;oLFkk

5-4 D;k izs{k.k ysus gSa

ÿ-la- le; (feuV) rki (°C)

1. 1/
2

2. 1

3. 11/
2

4. 2

5. 21/
2

. .
.
.

5-4 fu"d"kZ

cQZ dk xyukad = ........... °C

4-5 ns[ksa vkius D;k lh[kk

1- fLFkjkadksa dh lkj.kh esa cQZ ds xyukad dks 0°C fy;k tkrk gSA vkidk eku 0°C ugha gSA bldk

D;k dkj.k gks ldrk gS\

mÙkj % ok;qeaMyh; nkc ij 'kq) cQZ dk xyukad 0°C gSA ;fn ok;qeaMyh; nkc ifjofrZr gksrk gS

vFkok cQZ 'kq) ty ls ugha cuk gS rks bldk xyukad 0°C ugha Hkh gks ldrk gSA
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2- v'kqf);ksa dks feykus ij cQZ dk xyukad fdl izdkj ifjofrZr gksrk gS\

mÙkj % v'kqf);ksa dks feykus ij cQZ dk xyukad de gksrk gSA

3- nkc ds c<+us ls cQZ dk xyukad fdl izdkj ifjofrZr gksrk gS\

mÙkj % nkc ds c<+us ls cQZ dk xyukad ?kVrk gSA



iz;ksx 6

lery niZ.k dh lgk;rk ls ijkorZu ds fu;eksa dk vË;;u djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� ,d lery niZ.k ij vkifrr fdj.k ds fy, ijkofrZr fdj.k [khap ldsaxs(

� vkiru dks.k ,oa ijkorZu dks.k dks eki ldsaxs( vkSj

� ijkorZu ds fu;eksa dk lR;kiu dj ldsaxs

6-1 vkidks D;k tkuuk pkfg,

tSlk fd vki tkurs gSa fd fdlh lrg ij vkifrr izdk'k fdj.k nks fu;eksa ds vuqlkj ijkofrZr gksdj
mlh ekè;e esa okil ykSV tkrh gSA ;s fu;e ijkorZu ds fu;e dgykrs gSa vkSj uhps crk;s x;s gSaA

ijkorZu dk izFke fu;e % vkifrr fdj.k] ijkofrZr fdj.k vkSj ijkorZd lrg ds vkiru fcanq ij vfHkyEc]
lc ,d gh ry esa gksrs gSaA

ijkorZu dk f}rh; fu;e % vkiru dks.k ijkorZu dks.k ds cjkcj gksrk gS vFkkZr~ ∠ i = ∠rA

vk
if
rr

fd
j.
k ijkofrZr

fdj.k

i
r

O

N

vfHkyEc

vkiru fcanq

fp= 6-1 % izdk'k dk ijkorZu
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vko';d lkexzh

yxHkx 2-5 pkSM+h vkSj 10 cm yach ,d lery niZ.k iêh ftlds lkFk yxs ydM+h ds vk/kkj dh lgk;rk

ls bls Å/okZ/kjr% [kM+k fd;k tk lds] 10 fiu] Mªkbax&cksMZ] Mªkbax&'khV] isafly] jcj] 30 cm yEckbZ okyk

iSekuk] Mªkbax&'khV dks Mªkbax&cksMZ ij tekus ds fy, 4 Mªkbax&fiu] ,d NksVk Hkkj ftldh lgk;rk ls fiuksa

dk Mªkbax&cksMZ esa c<+k;k tk lds] dks.k ukius ds fy, ,d pkankA

6-2 iz;ksx dSls djsa

(i) Mªkbax&cksMZ dks est ij jf[k;sA Mªkbax&'khV dks Mªkbax cksMZ ij QSykb;s vkSj blds pkjksa dksuksa ij pkj

Mªkbax&fiu yxk dj bls etcwrh ls tek nhft,A

(ii) Mªkbax&'khV ij ,d ljy js[kk M
1
 M

2
 [khafp,A vc lery niZ.k iV~Vh dks yM+dh ds LVSaM esa yxk

dj Mªkbax 'khV ij ÅèokZèkjr% bl izdkj [kM+k dhft, fd niZ.k dh ¼ihNs okyh½ ijkorZd lrg] js[kk

M
1
 M

2
 ls feyrh gks tSlk fd fp=k ¼8-2½ esa n'kkZ;k x;k gSA

ydM+h dk LVSaM

M1

A1
N

lery niZ.k iêh

A1�

A2
B1

B2

M2O

vk¡[k

A2�

fp= 6-2% ydM+h ds LVSaM esa Å/okZ/kjr% yxh lery niZ.k ifêdk

(iii) MªkbZx&'khV ij ,d fr;Zd&js[kk A
1
 A

2
 [khafp,A

(iv) tSlk fd fp=k 8-2 esa fn[kk;k x;k gS] fr;Zd js[kk ij nks fiu A
1
 ,oa A

2
 muds chp esa de ls de

10 cm dh nwjh j[krs gq,] Å/okZ/kjr% yxkb;sA {kSfrt M™kbax cksMZ ij ;s fiu ≈/okZ/kjr% [kM+s gksus
pkfg,A

(v) vc viuh vka[k dks Mªkbax&'khV ds tjk Åij] {kSfrt ry esa] vfHkyEc ON ds nwljh vksj ys tkb;s
vkSj niZ.k ifêdk esa fiuksa ds izfrfcEcksa dks nsf[k;sA niZ.k ds ry ij vfHkyEc ds nwljh vksj ,d fr;Zd
js[kk ds vuqfn'k ;s fiu vkidks fn[kkbZ nsaxhA
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(vi) viuh vka[kksa dks bl izdkj leaftr dhft, fd vkyfiu A
1
 ,oa A

2
 ds izfrfcac A'

1
 ,oa A'

2
 ,d

ljy js[kk esa fn[kkbZ nsaA

(vii) vc rhljh fiu B
1
 dks izfrfcEcksa A'

1
 ,oa A'

2
 dh lh/k esa bl izdkj yxkb;s fd nksuksa vkyfiuksa

ds izfrfcEc blds ihNs fNi tk;saA

(viii) vc pkSFks fiu dks B
2
 fLFkfr esa bl izdkj yxkb;s fd B

2
, B

1
, A'

1
, A'

2
 lc ,d ljy js[kk esa vk

tk,aA /;ku j[ksa fd B1 vkSj B2 ds fupys fljs A'1 ,oa A'2 ds fupys fljksa dh lh/k esa ykus gSaA

(ix) vc A
1
, A

2
, B

1
 ,oa B

2
 lHkh fiu gVk nhft,A Mªkbax 'khV ij buds LFkku ij lw{e lqjk[kksa ds fpUg

jg tk;saxsA

(x) uqdhyh isafly ,oa iSekus dh lgk;rk ls B
1
, B

2
 ds fLFkfr fpUgksa dks feykrh gqbZ ljy js[kk B

1
 B

2

[khafp, vkSj bls niZ.k iV~Vh dj vk/kkj js[kk M
1
 M

2
 rd c<+kb;sA

(xi) js[kk A
1
 A

2
 dks Hkh c<+kb;s rkfd ;g js[kk B

1
 B

2
 dks fcanq O ij feysA O vkiru fcanq gSA ;fn fcanq

O vkèkkj&js[kk M
1
 M

2
 ij u gks rks fcanq O ls xqtjrh gqbZ M

1
 M

2
 ds lekUrj js[kk M'

1
 M'

2
 [khafp,A

(xii) vc A
1
 A

2
 O vkifrr fdj.k gS rFkk OB

1
B

2
 ijkofrZr fdj.k gS

(xiii) M'
1
 M'

2
 ds fcanq O ij blls ledks.k cukrh gqbZ js[kk ON [khafp,A ;g js[kk ON, niZ.k ds vkiru

fcanq O ij vfHkyEc gSA

(xiv) pk¡ns ¼tks vkids T;kWfefr ckDl esa miyC/k gS½ dh lgk;rk ls vkiru dks.k ,oa ijkorZu&dks.k ekfi,A

(xv) vkiru dks.k ds de ls de 3 ìFkd ekuksa ds fy, iz;ksx dks nksgjkb;sA

(xvi) uhps nh xbZ lkj.kh esa vkiru dks.kksa vkSj muds laxr ijkorZu dks.kksa ds eku fyf[k;sA

6-3 D;k izs{k.k ysus gSa

(i) D;ksafd niZ.k isij ds Åij yEcor~ [kM+k fd;k x;k gS] niZ.k ds Åij [khapk x;k vfHkyEc vFkkZr~ js[kk
ON isij ds ry esa gksxkA vkifrr fdj.k A

1
 A

2
 ,oa ijkofrZr fdj.k OB

1
B

2
 isij ds ry esa gh gSaA

vr% vkifrr fdj.k] ijkofrZr fdj.k ,oa vkiru fcanq ij vfHkyEc lHkh ,d gh ry esa gSaA

(ii) lkj.kh 6-1% vkiru dks.k ,oa ijkorZu dks.k ds eki

ÿ-la- vkiru dks.k ijkorZu dks.k ∠∠∠∠∠i ,oa ∠∠∠∠∠r esa varj
(∠∠∠∠∠i) (∠∠∠∠∠r) vFkkZr~ (∠∠∠∠∠r ,oa ∠∠∠∠∠i)

1.

2.

3.
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6-4 fu"d"kZ

(i) izs{k.k (i) }kjk ijkorZu dk izFke fu;e lR;kfir gksrk gSA

(ii) tSlk fd lkj.kh&8-1 ls Li"V gS izk;ksfxd =kqfV dh lhekvksa esa vkiru dks.k] ijkorZu dks.k ds cjkcj

gS] vr% ijkorZu dk f}rh; fu;e lR;kfir gksrk gSA

6-5 ns[ksa vkius D;k lh[kk

(i) tc vkifrr fdj.k A
1
A

2
 O vfHkyEc NO ds lEikrh gks rks vkiru dks.k dk eku D;k gksxk\

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

(ii) tc vkifrr fdj.k niZ.k ij vfHkyEcor~ iM+s rks ijkorZu dks.k dk eku D;k gksxk\

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

(iii) ;fn vki A
1
 ,oa A'

1
 dks ,d ljy js[kk }kjk tksM+sa rks js[kk M'

1
M'

2
 js[kk A'

1
A

1
 dks fdl vuqikr

esa foHkkftr djrh gS\

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

(iv) ;fn vkifrr fdj.k niZ.k dh lrg M'
1
 M'

2
 ls 30o dk dks.k cuk;s] rks ijkorZu dks.k dk eku D;k

gksxk\

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



iz;ksx 7

,d mŸky ysal ds lkeus fdlh oLrq (eksecŸkh) dh fLFkfr cnyus ls mlls cuus okys
izfrfcacksa ds vkdkj ,oa fLFkfr esa gksus okys ifjorZuksa dk vË;;u djuk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� ,d ehVj iSekus ds lkFk mÙky ysal ,oa oLrq ¼eksecÙkh½ j[kdj mudh fLFkfr;ksa dk leatu dj ldsaxsA

� izfr¯cc dks Bhd izdkj ls Qksdl dj ldsaxsA

� oLrq dh fLFkfr es ifjorZu djus ls izfr¯cc dh vkdkj ,oa fLFkfr esa vkus okys ifjorZuksa dks uksV
dj ldsaxs(  vkSj

� mÙky ysal dh Qksdl&nwjh dk vkdyu dj ldsaxsA

7-1 vkidks D;k tkuuk pkfg,

mÙky ysal esa lekarj izdk'k&iqat dks ,d ¯cnq dh vksj vfHkl̀r dj nsus ¼eksM+ nsus½ dk xq.k gksrk gSA ;g ¯cnq
Qksdl dgykrk gSA ysal ls bl ¯cnq rd dh nwjh Qksdl&nwjh dgykrh gSA viuh bl izÑfr ds dkj.k ;g
ysal ,d izdk'keku ¯iM dk Li"V izfr¯cc ysal ds ihNs mi;qDr nwjh ij j[ks insZ ij cuk nsrk gSA bl izdkj
cuus okys izfr¯cc dh ysal ls nwjh ,oa bldk vkdkj bl ckr ij fuHkZj djrk gS fd oLrq dgk¡ j[kh gSA

vko';d lkexzh

LVSaM ij yxh ,d eksecÙkh] ,d mÙky ysal ¼O;kl = 5cm, f = 15cm), LVSaM esa yxk gqvk f?kls gq, dk¡p
dk inkZ@lQsn xÙks dk VqdM+k] rhu Å/okZdkj LVSaM ftu ij eksecÙkh ysal o LØhu dks yxk;k tk lds]
ysal/kkjd] ehVj iSekuk] ekfpl dh fMCch vkSj fpidkus okyk VsiA

7-2 midj.k dks O;ofLFkr dsls djsa

ysal ,oa dk¡p ds insZ ds LVSaM bl izdkj cus gksus pkfg, fd est ds VkWi ls ysal f?kls dk¡p ,oa eksecÙkh
ds dsUnz dh Å¡pkbZ leku gksA

eksecÙkh dks uhps ls CysM dh lgk;rk ls dkV dj mldh mi;qDr yackbZ fu/kkZfjr dh tk ldrh gSA

fpidkus okys Vsi dh lgk;rk ls ehVj&iSekus dks est ij tek,¡A rhuksa LVSaM blds lkFk ljyrk ls
f[kldus pkfg,A eksecÙkh okys LVSaM dks iSekus ls ,d fljs ij] ysal dks chp esa vkSj insZ dks ysal ds
ihNs j[ksa ¼fp=k 7-1½A
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fp= 7-1% mÙky ysal ds fy, iz;ksx O;oLFkk

;fn vki ysal ls okLrfod izfr¯cc insZ ds dsUnz ij cukuk pkgrs gSa] rks O, L ,oa I ds dsUnz ,d ljy

js[kk esa gksus pkfg,aA vFkkZr~ os est ls leku Å¡pkbZ ij rFkk iSekus ls leku {kSfrt nwjh ij gksaA

7-3 iz;ksx dsls djsa

(i) ysal ls lw;Z dk izfr¯cc vius insZ ij cuk dj ;k f[kM+dh dk izfr¯cc iz;ksx'kkyk dh f[kM+dh ds

lkeus okyh nhokj ij cuk dj ysal dh vuqekfur Qksdl&nwjh Kkr dhft,A ysal dh Qksdl nwjh –

izfr¯cc ,oa ysal ds chp dh nwjh gS] tks vki ,d vU; iSekus dh lgk;rk ls eki ldrs gSaA

(ii) ysal L dks eksecÙkh O ls] vuqekfur Qksdl nwjh ls FkksM+h vf/kd nwjh ij jf[k,A

(iii) insZ dks iSekus ds lkFk&lkFk vkxs&ihNs djrs gq, insZ ij eksecÙkh dk Li"V izfr¯cc cukb,A lokZfèkd

Li"V izfr¯cc dh fLFkfr lqfuf'pr djus ds fy, eksecÙkh dh mèokZ/kj ykS dh ifjlhek ij nsf[k,A

tgk¡ ;g ifjlhek lokZf/kd Li"V fn[kkbZ ns] ogh gekjh okafNr fLFkfr gSA

(iv) rhuksa LVSaMks ij igys gh ls yxs fpUgksa dks ehVj iSekus ij i<+ dj O, L ,oa I dh fLFkfr;k¡ uksV dhft,

vkSj viuh dkWih esa fyf[k,A

(v) ns[kdj fyf[k, fd izfr¯cc okLrfod gS ;k vkHkklh] ;g lh/kk gS ;k myVk] ;g oLrq ls NksVk gS ;k

cM+kA

(vi) oLrq&nwjh OL ,oa izfr¯cc nwjh LI dk ifjdyu dhft,A

(vii) ysal dks eksecÙkh ls ihNs gVk dj oLrq vkSj ysal ds chp dh nwjh FkksM+k&FkksM+k c<+krs gq, (ii) ls (vi)

rd ds lHkh pj.k rhu ckj vkSj nksgjkb,A

(viii) eksecÙkh dks ysal dh vuqekfur Qksdl nwjh ls de nwjh ij j[k dj izfr¯cc ds vkdkj ,oa bldh izÑfr

dk izs{k.k dhft,A izfr¯cc dks insZ ij cukus dh dksf'k'k dhft,A

I

O L

eksecÙkh

mÙky ysal

eksecÙkh dk izfrfcEc

ehVj iSekuk

inkZ
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7-4 D;k izs{k.k ysus gSa

mÙky ysal dh vuqekfur Qksdl nwjh =..................cm

A. lkj.kh% oLrq&nwjh ,oa izfrfcEc nwjh dk ekiu

Ø- la- fLFkfr oLrq nwjh izfrfcEc izfrfcEc dk izfr¯cc dh

nwjh vkdkj izÑfr

¼oLrq ls cM+k@ ¼okLrfod@vkHkklh]

O L I OL LI  NksVk] leku mYVk@lh/kk½

(cm) (cm) (cm) (cm) (cm) vkdkj dk½

1.

2.

3.

4.

B. tc eksecÙkh dks Qksdl ,oa izdkf'kd dsanz ds chp j[kk tkrk gS rks izfrfcEc oLrq ls cM+k curk
gS ijUrq bls insZ ij ugha ns[kk tk ldrkA

7-5 fu"d"kZ

(i) oLrq nwjh f ls vf/kd gksus ij izfr¯cc -----------------------] ----------------------- curk gSA

(ii) tSls&tSls oLrq nwjh ?kVrh gS ijUrq ysal ds f eku ls vf/kd gksrh gS rks izfr¯cc nwjh ---------------- gS
vkSj okLrfod izfr¯cc dk vkdkj Hkh ----------------------- tkrk gSA

(iii) tc  izfr¯cc nwjh] oLrq nwjh ls vf/kd gksrh gS] rks izfr¯cc dk vkdkj oLrq ls --------------------- gksrk
gS vkSj tc izfr¯cc nwjh] oLrq nwjh ls de gksrh gS] rks izfr¯cc dk vkdkj oLrq ds vkdkj ls
----------------------- gksrk gSA

(iv) tc oLrq nwjh] ysal dh vuqekfur Qksdl nwjh ls de gksrh gS] rks izfr¯cc --------------------- gksrk gSA
¼vkHkklh@okLrfod] lhèkk@mYVk] oLrq ls cM+k@oLrq ls NksVk½

7-6 ns[ksa vkius D;k lh[kk\

(i) ysal dh Qksdl nwjh ls rqyuk djsa rks fdl oLrq nwjh ij izfr¯cc dk vkdkj oLrq ds vkdkj ds cjkcj
ekywe iM+rk gS\
..........................................................................................................................................

(ii) D;k vki blh rjg ls vory ysal ls Hkh iz;ksx dks dj ldrs gSa\ vius Lrj ds leFkZu esa rdZ nhft,A
..........................................................................................................................................

(iii) ;fn ,d gh Qksdl nwjh okys vyx&vyx vkdkj ¼O;kl½ ds mÙky ysal ysa rks D;k leku oLrq nwjh
ds fy, mu ls cuus okys izfr¯ccksa dk vkdkj vyx&vyx gksxk\
..........................................................................................................................................



iz;ksx 8

fdlh izfrjks/k ds fljksa ds chp yxs foHkokarj esa ifjorZu dj blesa izokfgr gksus okyh
/kkjk esa ifjorZu dk vË;;u djukA foHkokarj o /kkjk ds chp xzkQ [khapdj izfrjksËk
dks Kkr djuk

mÌs';

bl iz;ksx dks djus ds i'pkr vki –

� ,ehVj dk vYirekad Kkr dj ldsaxs(

� fn, x, ifjiFk&vkjs[k ds vuqlkj la;kstu dj ldsaxs(

� fo|qr ifjiFkksa esa =kqfV ds òksr igpku ldsaxs(

� V ,oa I ds chp xzkQ cuk ldsaxs(

� xzkQ dh O;k[;k dj ldsaxs vkSj blds }kjk fn, x, izfrjks/kd ds izfrjks/k dks ifjdfyr dj ldsaxs(
vkSj

� bl laca/k dks] fd Js.kh&Øe esa tqM+s lsyksa dk foHkkokarj mlesa iz;qDr ìFkd&ìFkd lsyksa ds foHkokarj
dk ;ksx gksrk gS] igpku tk,axsA

8-1 vkidks D;k tkuuk pkfg,

fo|qr gekjs thou dk vfHkUu vax cu xbZ gSA vius nSfud thou esa vkius fo|qr ds fofHkUu òksr ,oa fofHkUu
izdkj ds ifjiFk ns[ks gksaxsA izR;sd fo|qr ifjiFk dk dksbZ izfrjks/k gksrk gS] tks izfrjks/k ds inkFkZ] mldh yackbZ
vuqizLFk dkV ds {ks=kQy vkSj mldh HkkSfrd ifjfLFkfr;ksa tSls rki ,oa nkc ij fuHkZj djrk gSA

vki tkurs gSa fd vkse ds fu;e ds vuqlkj] ;fn fdlh izfrjks/kd ds fljksa ds chp yxs foHkokarj dks c<+k;k
tkrk gS] rks mlesa izHkkfor gksus okyh /kkjk Hkh mlh vuqikr esa c<+ tkrh gSA fu"d"kZ ;g fd fdlh pkyd
ds fljksa ds chp yxs foHkokarj vkSj mlesa izokfgr gksus okyh èkkjk dk vuqikr vpj jgrk gS] ;kuh
V

I
 = R ¼tks vpj gS½

tgk¡ R dks izfrjks/kd dk izfrjks/k dgk tkrk gSA

vc] ;fn R izfrjks/k okys izfrjks/kd ds chp yxs foHkokarj dk eku cnysa] rks blesa izokfgr gksus okyh
bldh laxr fo|qr /kkjk Hkh cnysxh vkSj foHkokarj ,oa /kkjk dk vuqikr vpj jgsxkA
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vko';d lkexzh

rhu u, lsy ftuesa ls izR;sd dk emf 1.5V gks] ,d fuf'pr yackbZ ,oa vuqizLFk dkV okyk rkj] ,ehVj]

oksYVrkekih] la;ksth rkj] dqath ,oa jsxekyA.

8-2 iz;ksx dsls djsa

(i) ,ehVj vkSj oksYVrkekih ds ijkl dks uksV djsaA

(ii) ,ehVj vkSj oksYVrkekih ds vYirekad dks Kkr djsaA

(iii) fp=k 8-1 esa n'kkZ, x, vkjs[k ds vuqlkj ifjiFk la;kstu dhft,A ifjiFk esa tksM+rs le; dqath
K dks [kqyh j[ksa] rkfd ifjiFk iwjk gksus ij blesa cgqr vf/kd /kkjk izokfgr u gksA lHkh la;ksth

rkjksa ds fljksa dks tksM+us ls igys jsxeky }kjk lkQ dj ysuk pkfg,A

(iv) oksYVrkekih dks fn, x, izfrjks/kd ds lekarj tksM+saA

oksYVrkekih ds /ku fljs dks izfrjks/kd ds fljs A ls tksM+sa tks fd lsy ds ?kukRed V£euy ls tqM+k

gS ¼fp=k 8-1½ izfrjksèkd dk izfrjks/k u cgqr vf/kd gksuk pkfg, vkSj u gh cgqr deA

fp= 8-1% (a) izk;ksfxd O;oLFkk fp= 8-1% (b) ifjiFk vkjs[k

(v) tc dqath K [kqyh gks rks ,ehVj dk ladsrd 'kwU; fpUg ij gksA ;fn ,slk u gks rks blesa yxs isap
dh lgk;rk ls bls 'kwU; ij yk,¡A bl leatu dks djrs le; maxyh ls midj.k dks gYds ls [kV[kVk,¡
rkfd ladsrd fc;¯jXl ij ?k"kZ.k dh otg ls vVdk u jg tk;A ;g Hkh ns[ksa fd ,ehVj dk +
fpUg vafdr V£euy lsy ds ?kukRed V£euy ls tqM+k gksA

(vi) fp=k 8-2 (a) esa n'kkZ, x, ifjiFk dk bLrseky djds 1.5V vafdr ,dy lsy ds fy, ,ehVj dk
ikB~;kad uksV djsaA ;kn j[ksa fd vkidks ,dne u, lsy bLrseky djus gSa] rkfd budh vf/kdre
oksYVrk 1-5 oksYV ds vkl&ikl gksA

(vii) ,ehVj dk ikB~;kad] fp=k 8-2 (b) vkSj 8-2 (c) esa n'kkZ, x, ifjiFkksa ds vuqlkj] Øe'k% nks vkSj
rhu lsyksa] ftuesa ls gj lsy ij 1-5V vafdr gks] dks Js.kh&Øe esa la;ksftr djds ysaA

A R
B

A
+ K

+

+

–

– –

V

( )

'kq"d lsy dqath
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fp= 8-2 (a) : ,dy lsy ds lkFk ifjiFk vkjs[k

fp= 8-2 (b) : nks lsyksa ds lkFk ifjiFk vkjs[k

fp= 8-2 (c) : rhu lsyksa ds lkFk ifjiFk vkjs[k

8-3 D;k izs{k.k ysus gSa

oksYVrkekih dk ijkl =......................V ls ..............V

oksYVrkekih dk vYirekad =.............V

,ehVj dk ijkl =..............A ls ..................A

,ehVj dk vYirekad =....................A

lkfj.kh 8-1% /kkjk ,oa oksYVrk ds eku

ÿ-la- oksYVrk oksYV esa /kkjk ,Eih;j esa V/I

1- 1-5

2- 3-0

3- 4-5

izfrjks/kd R ds izfrjks/k dk ekè; eku =..................... Ω
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8-4 MkVk dk fo'ys"k.k

izR;sd izs{k.k ds fy, V/I ds eku dh x.kuk dhft, vkSj Åij nh xbZ lkj.kh esa HkjsaA V dks X&v{k ij

rFkk I dks Y-v{k ij ysrs gq, V vkSj I esa xzkQ [khaps tSlk fd fp=k 8-3 esa fn[kk;k x;k gSA

fp= 8-3% V ,oa I esa xzkQ

;g xzkQ ljy&js[kh; gksxkA bl xzkQ dh izo.krk dks bl ij nks ¯cnqvksa A o B dks ysdj Kkr djsa%

izo.krk = 
BC

AC

bl izo.krk dk O;qRØe izfrjks/kd dk izfrjks/k iznku djrk gSA bl ljy&js[kh; xzkQ dks ihNs dh vksj

c<+kdj ns[ksa fd ;g ewy¯cnq (O) ls gksdj xqtjrk gS ;k ughaA

8-5 fu"d"kZ

(i) pkyd ds izfrjks/k dk eku = ----------------------- vkse

(ii) ljy js[kh; xzkQ ;g crkrk gS fd V/I  vuqikr vpj gS vkSj ifjiFk vkse ds fu;e dk ikyu djrk

gSA

8-6 ns[ksa vkius D;k lh[kk

(i) ,d ,ehVj ,oa ,d izfrjks/kd rhu lsyksa ds Js.kh&Øe la;kstu ds lkFk Js.kh Øe esa tksM+s x, gSaA

vc bl O;oLFkk esa rhu lsyksa esa ls ,d ;fn xyr tqM+ x;k gks] rks ,ehVj ds ikB~;kad dk D;k

gksxk\

(ii) ;fn ,d izfrjks/kd vkSj ,d lsy ds lkFk Js.khØe ls tqM+s fdlh ,ehVj dk ikB~;kad I  gks rks ,ehVj

ds ikB~;kad esa D;k varj vk,xk ;fn oSlk gh ,d vkSj lSy igys lsy ds lekarj Øe esa tksM+ fn;k tk;\

(iii) fp=k 8-4 (a) ,oa 8-4 (b) esa fn, x, xzkQksa ls izfrjks/kd A ,oa B ds izfrjks/kksa dh x.kuk dhft,A
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fp= 8.4 (a) fp= 8.4 (b)

(iv) tc vki izs{k.k ugha dj jgs gksa rks vkidks lykg nh tkrh gS fd vki Iyx ls dqath dks fudky nsaA

D;ksa\

(v) vkidks D;ksa ;g lykg nh tkrh gS fd la;ksth rkjksa ds fljksa dks tksM+us ls igys mUgsa lkQ djuk

pkfg,\



iz;ksx 9

nks (3 oksYV ds) cYc] nks vkWu&vkWQ fLop] ,d ∂;wt o nks 'kq"d lsyksa dk fo|qr 'kfDr ds Úksr
ds :i esa mi;ksx dj ,d ?kjsyw fo|qr ifjiFk cukuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� fdlh fo|qr ifjiFk ds vo;o tSls cYc] fLop] ¶;wt] lsy vkfn dh igpku dj ik,axs(

� ifjiFk vkjs[k ds vuqlkj vo;oksa dks tksM+ ik,axs(

� Js.kh&Øe o lekarj&Øe ds chp varj dj ik,axs( vkSj

� le> ik,axs fd lekarj&Øe esa izR;sd ;qfDr@midj.k Lora=k :i ls vkSj ,d gh oksYVrk ij dk;Z
djrh gSA

9-1 vkidks D;k tkuuk pkfg,

;fn fdlh cYc ij yxk;k x;k fo|qr fo;okarj V gS rks blds }kjk cgqr ÅtkZ ds lzksr ls yh xbZ fo|qr&èkkjk
gksxhA

P
I

V
=

tgka P okV esa] V oksYV esa vkSj I ,fE;ij esa gSA

;fn P
1
, P

2
, P

3
, ...... fdlh ifjiFk esa yxh fofHkUu fo|qr ;qfDr;ksa }kjk miHkqDr 'kfDr;ksa ds eku gSa rks

fdlh {k.k esa dqy miHkqDr 'kfDr dk O;atd gksxk

P = P
1
 + P

2
 + P

3
 + .........

,d fo|qr lsy ,slh ;qfDr gS ftlesa ,d fo|qr&vi?kV~; esa Mwcs nks bysDVªkWMksa ds chp ,d jklk;fud vfHkfØ;k
}kjk fLFkj foHkokarj j[kk tkrk gSA ,d ls vf/kd lsyksa ds la;kstu dks cSVjh dgrs gSaA fo|qr ¶;wt fdlh
fo|qr ifjiFk esa iz;ksx dh xbZ ,d lqj{kk ;qfDr gS tks vfrHkkj.k ;k 'kkWVZ lfdZV gksus dh fLFkfr ls mRiUu
vfrrkiu ls ifjiFk esa yxs vo;oksa dks cpkrh gSA ;g de xyukad okyh fVu&ysM feJ/kkrq dk cuk rkj
gksrk gSA

fdlh fo|qr ifjiFk esa tqM+s midj.kksa }kjk vR;f/kd ek=kk esa yh xbZ fo|qr&/kkjk ls mRiUu vfrrkiu dks vfrHkkj.k
dgrs gSaA
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B2

+ –

S1

S2

B1

cSVjh¶;wt (F)

vkos'kksa ds izokg gsrq cSVjh] dqath@fLop] ¶;wt] cYc vkfn dks /kkfRod rkjksa ls tksM+us ls cus can ifjiFk
dks fo|qr ifjiFk dgrs gSaA

fdlh fo|qr ifjiFk esa fo|qr&/kkjk dks vkWu&vkWQ djus okyh ;qfDr dks fLop dgrs gSaA

vko';d lkexzh

nks gksYMj;qDr 3V ds cYc] nks ¼vkWu&vkWQ½ fLop] ,d ¶;wt] jsxeky dk ,d VqdM+k] pkj lsyksa dks Js.kh&Øe
esa tksM+us ds fy, pkj 'kq"d lsy vFkok oksYVrk dks 1.5V ds pj.kksa esa ifjofrZr djus okyk cSVjh ,fyfeusVjA

9-2 iz;ksx dSls djsa

(i) ifjiFk fp=k 9-1 dk /;ku ls voyksdu djsaA

fp= 9-1% ?kjsyw fo|qr ifjiFk dk ifjiFk vkjs[k

(ii) izR;sd vo;o dk /;ku ls voyksdu djsaA vki ns[ksaxs fd izR;sd midj.k@;qfDr ds nks VfeZuy gSaA

(iii) nks cYc B
1
 o B

2
 rFkk nks fLop S

1
 o S

2
 ysaA cYc B

1
 vkSj fLop S

1
 dks Js.kh&Øe esa tksM+saA blh

izdkj cYc B
2
 vkSj fLop S

2
 dks Hkh tksM+saA

(iv) cYc B
1
 dks fLop S

1
 ls Js.kh&Øe rFkk cYc B

2
 dks fLop S

2
 ls Js.kh&Øe esa tksM+dj bUgsa vkil

esa lekarj&Øe esa tksM+sa tSlk fd fp=k esa fn[kk;k x;k gSA

(v) miHkqDr /kkjkeku ¼jsfVax½ okys ¶;wt F dks O;oLFkk ds Js.kh&Øe esa yxk,aA ¶;wt F ds nwljs VfeZuy
dks cSVjh@'kfDr iznk; ds /kukRed VfeZuy ds lkFk tksM+saA

(vi) cSVjh@'kfDr iznk; ds _.kkRed VfeZuy dks Lohp S
1
 o S

2
 ds nwljs fljksa ds lkFk tksM+saA

(vii) fLop S
1
 o S

2
 dks ckjh&ckjh ls nck,a vkSj voyksdu djsaA vius voyksduksa dks fjdkWMZ djsaA

(viii) nksuksa fLopksa S
1
 o S

2
 dks ,d lkFk nck,a vkSj voyksdu djsaA vius voyksduksa dks fjdkWMZ djsaA

lkj.kh 9-1% fLopksa dh dk;Z iz.kkyh

ÿ-la- fLop vkWu&vkWQ cYc B1 cYc B2

1. S1 vkWu vkWu vkWQ

2. S2 vkWu vkWQ vkWu

3. S
1 
o S

2
vkWu vkWu vkWu
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9-3 fu"d"kZ

?kjsyw ifjiFk O;oLFkk iw.kZ gS rFkk nksuksa cYc B
1
 o B

2
 Lora=k :i ls ty&cq> ldrs gSaA

9-4 ns[ksa vkius D;k lh[kk

(i) ;fn ,d tSls nks cYcksa dks Js.kh&Øe esa tksM+k tk, rks D;k os Lora=k :i ls dk;Z djsaxs\ le>kb,A

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

(ii) fo|qr ifjiFk esa vki nks cYCksa dks lekarj&Øe esa D;ksa tksM+rs gSa\

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

(iii) ;fn nks ,d tSls cYc 12V ds foHkokarj ds fljksa ij Js.kh&Øe esa tqM+s gSa rks

(a) D;k os vuqer oksYVrk ij dk;Z djsaxs\ D;ksa\

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

(b) ;fn ,d cYc ¶;wt gks tkrk gS rks D;k nwljk cYc tysxk\

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

(c) ;fn ,d cYc dks mlh ds tSls nks vU; cYcksa ds lkFk tksM+ fn;k tk, rks izR;sd cYc ds fljksa

ij vkjkssfir oksYVrk vkSj ml cYc ls izokfgr gksus okyh fo|qr&/kkjk ij D;k izHkko iM+sxk\

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



iz;ksx 10

fdlh rkfur Mksjh ls xeu djrs Lian dh pky dks Kkr djuk

mn~ns';

bl iz;ksx dks djus ds i'pkr vki –

� fdlh rkfur Mksjh dks Å/okZ/kj >Vds nsdj bldh yEckbZ ds vuqfn'k xeu djrs ,d Lian dks mRiUu

dj ik,axs(

� rjax Lian o ljy vkorZ rjax ds chp varj dj ik,axs(

� vuqizLFk rjax o vuqnS/;Z rjax ds lapj.k dh O;k[;k dj ik,axs( vkSj

� vuqizLFk rjax vkSj vuqnS/;Z rjax ds chp varj dj ik,axsA

10-1 vkidks D;k tkuuk pkfg,

rjax ,d fo{kksHk gS rFkk fcuk fdlh nzO; ds LFkkukarj.k ds fnd~ ds ,d fgLls esa mRiUu fo{kksHk dk fnd~

ds vU; fgLls rd lapj.k dh xfr dks gh rjax xfr dgrs gSaA vr% rjax xfr ,d fcanq ls nwljs fcanq rd]

muds chp fcuk fdlh nzO; ds okLrfod LFkkukarj.k ds] ÅtkZ vkSj laosx ds LFkkukarj.k dk ,d ek/;e gSA

,slh rjaxsa] tks dsoy fdlh nzO;kRed ek/;e esa mRiUu@lapfjr gks ldrh gSa] dks izR;kLFk rjaxsa ;k ;kaf=kd

rjaxsa dgrs gSa] tSls Mksfj;ksa ij cuh rjaxsa] fLyadh ij cuh rjaxsa] /ofu rjaxsa vkfnA vU; izdkj dh rjaxsa] ftuds

lapj.k ds fy, fdlh izdkj ds nzO;kRed ekè;e dh vko';drk ugha gksrh gS] vFkkZr~ tks fuokZr ls gksdj

Hkh xeu dj ldrh gSa] dks v;kaf=kd fo|qr&pqacdh; rjaxsa dgrs gSaA mnkgj.k ds fy,] jsfM;ks rjaxsa] ,Dl&fdj.ksa]

lw{e rjaxsa] ijkcSaxuh fdj.ksa] ǹ'; izdk'k] vojDr fofdj.k] xkek fdj.ksa vkfn fo|qr&pqacdh; rjaxsa gSA

ek/;e ds d.kksa dh xfr dh fn'kk ds vuqlkj rjaxsa xfr dks nks izdkjksa esa oxhZÑr fd;k tk ldrk gS–

(i) vuqizLFk rjax o (ii) vuqnS/;Z rjaxA vuqizLFk rjax og rjax gS ftlesa ek/;e ds d.k ek/; fLFkfr ds

Åij&uhps rjax lapj.k dh fn'kk ds yEcor~ xfr djrs gSa] tSls Mksjh@fLradh ij cuh rjaxsa] izdk'k rjaxsa]

flrkj o ok;fyu dh Mksjh dh xfr] rcyk o <ksyd vkfn dh f>Yyh dh xfrA

vuqnS/;Z rjax og rjax gS ftlesa ek/;e ds d.k rjax lapj.k dh fn'kk ds vuqfn'k nk,a&ck,a xfr djrs

gSa] tSls ok;q ls gksdj xeu djrh /ofu rjaxas] vkWxZu ikbiksa esa ok;q LraHk ds daiu vkfnA
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dksbZ rjax Lian fdlh ekè;e esa gksus okyk ,d y?kq fo{kksHk gS tks lkekU;r% y?kq le; vof/k ds fy,

jgrk gS] tSls fdlh yEch rkfur Mksjh vFkok fLyadh ij Lian dh xfrA ml fn'kk fo'ks"k ds vuqlkj ftlesa

dksbZ Lian ek/;e esa fo{kksHk mRiUu djrk gS] ge mls vuqizLFk vFkok vuqnS/;Z Lian dg ldrs gSaA

vuqizLFk Lian ,d y?kq fo{kksHk gS tks ek/;e esa Lian dh fn'kk ds yEcor~ pyrk gSA

vuqnS/;Z Lian ,d y?kq fo{kksHk gS tks ek/;e esa Lian dh fn'kk ds vuqfn'k pyrk gSA

fdlh Lian dh pky dks Kkr djus ds fy, ,d yEch rkfur Mksjh] ftldk ,d fljk fLFkj rFkk nwljk

fljk vkids gkFk esa gks] ysaA ;fn vki vius gkFk esa idM+h Mksjh dks rfud Åij vkSj uhps dh vksj djsaxs

rks vkids gkFk ds fudV dh Mksjh esa ,d dwcM+ mRiUu gksxk vkSj ,d Lian vpkud mRiUu gksdj Mksjh

ds nwljs fljs dh vksj fLFkj pky ls lapfjr gksus yxsxkA Mksjh ds vuqnf'k Lian dh pky dks fuEu O;atd

}kjk O;Dr fd;k tk ldrk gS %

l
V

T
=

tgka l Mksjh] ftlds vuqfn'k Lian xeu djrk gS] dh yEckbZ gS rFkk T Lian }kjk Mksjh dh yEckbZ l dks r;

djus esa yxus okyk le; gSA

vko';d lkexzh

,d vkB ehVj yEch dldj cquh xbZ lwrh Mksjh ftldk O;kl djhc ek/; vk/kk lsaVhehVj gks] ,d ehVj

iSekuk vFkok ekiu Vsi] ,d LVkWi ?kM+h vFkok LVkWi DykWdA

10-2 iz;ksx dSls djsa

1- ,d dldj cqbZ gqbZ yxHkx vkB ehVj yEch Mksjh ysaA Mksjh ds ,d fljk dks nhokj ij yxs fdlh
gwd ;k f[kM+dh dh fxzy ds lkFk cka/kdj fLFkj dj ysaA Mksjh dh ,d Kkr yEckbZ ¼eku ysa l

1
½ dks

vius gkFk ls dldj idM+saA Mksjh esa mlds Hkkj ds dkj.k chp esa >kssy vk ldrk gS tks Lian dks
mRiUu djus ds fy, vko';d gSA

2- vius fe=k ls dgsa fd og LVkWi okWp@LVkWi DykWd ds lkFk rS;kj jgsA

3- viuh gkFk esa idM+h Mksjh dks ,d y?kq vuqizLFk {kSfrt >Vdk nsa rkfd ,d vuqizLFk Lian mRiUu gks ldsA
;g vuqizLFk Lian Mksjh ds vuqfn'k xeu djsxkA Mksjh ds vuqfn'k xeu djrs Lian dk voyksdu djsaA

4- Lian mRiUu djus ds fy, tSls gh rkfur Mksjh dks vkius >Vdk fn;k vius fe=k dks dgsa fd og Lian
}kjk nksuksa fljksa ds chp dh Mksjh dh dqy yEckbZ dks x ckj r; djus ds le; ds ekiu ds fy, LVkWi
okp@LVkWi DykWd dks pyk nsaA Mksjh dh dqy yEckbZ dks Lian fdruh ckj r; djrk gS] /;ku ls ml
la[;k dh fxurh djsaA

5- mlh Mksjh dh nks fHkUu yEckb;ksa ds lkFk iz;ksx dks nksgjk,aA
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10-3 D;k izs{k.k ysus gS

LVkWi&DykWd@LVkWi&opk dk vYirekad ---------------------

fn, x, ehVj iSekus dk vYirekad -------- cm

ÿ-la- nksuksa fljksa ds Lian }kjk x ckj Lian }kjk Mksjh Lian dh pky
chp Mksjh dh Mksjh dh dqy nwjh dks dh dqy nwjh dks
yEckbZ l (cm) r; djus esa yxk ,d ckj r;

le; t (s) le; t  (s) djus esa yxk

le;            (s)

1. l
1
 ..............m t

1
 = ............. s t

1
 ............s V

1
 ............ ms–1

2. l
2
 ..............m t

2
 = ............. s t

2
 ............s V

2
 ............ ms–1

3. l
3
 ..............m t

3
 = ............. s t

3
 ............s V

3
 ............ ms–1

10-4 ifj.kke

rkfur Mksjh ls xeu djrs fdlh vuqizLFk Lian dh pky

V
1
 = .............. ms–1

V
2
 = .............. ms–1

V
3
 = .............. ms–1

10-5 ns[ksa vkius D;k lh[kk

1- Mksjh dks fdlh ǹ<+ ì"B ij D;ksa ugha j[kuk pkfg,\

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

2- Lian dk vk;ke D;ksa i;kZIr :i ls vf/kd gksuk pkfg,\

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

3- vuqizLFk Lian dh pky dks izHkkfor djus okys dkjd crkb,A

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

4- Mksjh dh fHkUu yEckb;ksa ds fy, Lian dh pky D;ksa cny tkrh gS\

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

5- bl iz;ksx esa ,d yEch Mksjh ysus dks D;ksa izkFkfedrk nh tkrh gS\

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

V =
l
T

T =
t
x
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