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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

fo|`r /kjk vkSj pqEcdRofo|`r /kjk vkSj pqEcdRofo|`r /kjk vkSj pqEcdRofo|`r /kjk vkSj pqEcdRofo|`r /kjk vkSj pqEcdRo

vkt dk ;qx lapkj dk ;qx gSA fo|qr ds fcuk bl ;qx dh dYiuk vlaHko

gSA ,slk yxrk gS fd tSls fo|qr ls gekjk tUe&tUekarj ls vVwV fj'rk gSA

tkurs gSa] ftl fo|qr dks ge lHkh mi;ksx djrs gSa mldk tUenkrk dkSu

gS\ vkdk'k esa fctyh dh ped vkSj cknyksa dh xtZ ls ge lHkh

Hkyh&Hkkafr ifjfpr gSaA D;k gS ;g vkdk'k esa pedrh gqbZ fctyh\

eku yhft, fnu fNius dks gS] vkdk'k esa ckny xtZ jgs gSa vkSj vpkud

?kj dh fctyh xk;c gks tkrh gSA vkidk NksVk HkkbZ gok Hkjs xqCckjs dks

viuh deht ls jxM+ dj nhokj ds ikl ykrk gS] ijarq vkt og xqCckjk

nhokj ls ugha fpidrk] uhps fxj iM+rk gSA vki va/sjs esa vius LosVj vrkjrs

gSa ijarq vkt u rks fpV&fpV dh vkokt vkrh gS vkSj u gh NksVh&NksVh

fpaxkfj;ka gh fn[kkbZ nsrh gSA vki va/sjk Hkxkus ds fy, VkpZ fudkyrs gSa

ijUrq vkt og Hkh /ks[k ns jgh gS] yxrk gS mlds lsyksa us dke djuk can

dj fn;k gSA vkids iM+ksl ds dkj[kkus esa tujsVj pykdj e'khusa pykbZ tk

jgh gSaA dkj[kkus esa cYc tyrs fn[kkbZ ns jgs gSa vkSj tujsVj o e'khu dk

'kksj lqukbZ ns jgk gSA vki dqN lkspus yxrs gSaA vkids eu esa mBrs mu

lokyksa esa ls vusdksa ds tokc vki bl ikB dk vè;;u djus ds ckn ik

ldssaxsA

10
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

;g ikB i<+us ds ckn vki l{ke gksaxs %

• fo|qr vkos'k rFkk bysDVªku fl¼kar dks le> ikus esa_

• eqDr :i ls yVdk pqEcd lnk ,d gh fn'kk esa D;ksa Bgjrk gS\

• fo|qr /kjk ds fo"k; esa tku ikus esa_

• pqEcd ds mi;ksx le> ikus esa_ vkSj

• fnu /kjk rFkk izR;korhZ /kjk esa vUrj dj ldsaxsA

;fn ekSle lkiQ gks rks ;g iz;ksx djds nsf[k,A vius lw[ks ckyksa ls

IykfLVd dh da?ks dks jxM+dj NksVs&NksVs dktx ds VqdM+ksa ds ikl ykb,A

vki ;g ns[ksaxs fd dkxt ds VqdM+s da?ks dh vksj f[kaprs gSa vkSj mlls

fpid tkrs gSaA blh izdkj ;fn vki gok Hkjs xqCckjs dks viuh deht ls

jxM+dj nhokj ds ikl ys tk,a rks ;g xqCckjk vkids gkFkksa ls f[kapdj

nhokj ls fpid tkrk gSA ,slk D;ksa gksrk gS\ tc ge oLrqvksa dks jxM+rs gSa

rks bu ij fo|qr vkos'k vk tkrk gS bl izdkj dh fo|qr dks fLFkj fo|qr

dgrs gSaA bl izdkj dh fo|qr ds lkFk loZizFke vc ls 2600 o"kZ iwoZ xzhl

ds oSKkfud FksYl us dbZ [kkst dhA gks ldrk gS vU; oSKkfudksa us Hkh blds

fo"k; esa vè;;u fd, gksa] ijarq FksYl us vius izs{k.kksaa dks fy[kdj j[kk]

blhfy, bl [kkst dk Js; mUgha dks tkrk gSA blds i'pkr~ 2100 o"kZ rd

bl {ks=k esa dksbZ egRoiw.kZ [kkst ugha gqbZA vc ls yxHkx 500 o"kZ iwoZ

fofy;e fxYcVZ us fLFkj fo|qr ls lacaf/r iz;ksx fd, vkSj lcls igys

^fo|qr cy* vkSj ^fo|qr vkd"kZ.k* tSls 'kCnksa dk mi;ksx fd;kA

lu~ 1752 bZ- esa csatkfeu Úsadfyu us ;g fl¼ fd;k fd vkdk'k esa fctyh

mn~ns';mn~ns';mn~ns';mn~ns';mn~ns';

10-1 fLFkj fo|qr vkos'k10-1 fLFkj fo|qr vkos'k10-1 fLFkj fo|qr vkos'k10-1 fLFkj fo|qr vkos'k10-1 fLFkj fo|qr vkos'k
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk
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dk peduk okLro esa fo|qr ds dkj.k gh gSA mlus vius iz;ksx }kjk cknyksa

esa mRiUu fo|qr dks xhyh irax dh Mksj }kjk i`Foh rd igq¡pk;kA mUgksaus nks

izdkj ds fo|qr vkos'kksa dh [kkst dh&?kukRed ,oa ½.kRedA Úsadfyu ds

iz;ksxksa ds ckn lSadM+ksa o"kZ rd oSKkfud fo|qr vkos'k dk lzksr tkuus dk

iz;Ru djrs jgsaA vUrr% chloha 'krkCnh ds izkjEHk esa bl iz'u dks gy djus

okyk bysDVªkWu&fl¼kUr fodfld gqvkA

bysDVªkWu fl¼kUrbysDVªkWu fl¼kUrbysDVªkWu fl¼kUrbysDVªkWu fl¼kUrbysDVªkWu fl¼kUr

bl fl¼kUr ds vuqlkj izR;sd inkFkZ mR;Ur lw{e d.kksa] ftUgsa ijek.kq dgrs

gSa] ls feydj curk gSA iz;ksxksa }kjk ;g ik;k x;k fd ijek.kq Lo;a nks izdkj

ds vR;Ur lw{e fo|qr d.kksa ls feydj cuk gSA blesa ls ,d izdkj ds d.k

dks izksVkWu dgrs gSa] ftl ij ?kukRed fo|qr vkos'k gksrk gS rFkk nwljs izdkj

ds d.k dks bysDVªkWu dgrs gSa] ftl ij ½.kkRed fo|qr vkos'k gksrk gSA

izR;sd ijek.kq ds ukfHkd esa ftrus ?kukosf'kr izksVkWu gksrs gSa murs gh

½.kkosf'kr bysDVªkWu ukfHkd ds pkjksa vksj d{kkvksa esa ifjØek djrs jgrs gSaA

blhfy, ijek.kq dks ^fo|qr mnklhu* dgrs gSaA tc ge nks oLrqvksa dks

ijLij jxM+rs gSa rks ,d oLrq ds bysDVªkWu nwljh oLrq esa LFkkukUrfjr gks tkrs

gSaA tks oLrq bysDVªkWu [kks nsrh gS] og ?kukosf'kr gks tkrh gSA blds foijhr

ftl oLrq ij bysDVªkWu pys tkrs gSa] og ½.kkosf'kr gks tkrh gSA

bl izdkj ge ns[krs gSa fd vkos'k nks izdkj ds gksrs gSa&(1) ?ku vkos'k rFkk

(2) ½.k vkos'kA ijEijk ds vuqlkj dk¡p dh NM+ dks js'ke ls jxM+us ij

dk¡p dh NM+ ftl vkos'k ls vkosf'kr gksrh gS mls ?ku vkos'k dgrs gSaA

blds foijhr] IykfLVd ds iSekus dks mQu ls jxM+us ij iSekuk ftl vkos'k

esa vkosf'kr gksrk gS mls ½.k vkos'k dgrs gSaA ;s vkos'k ijLij dSlk

O;ogkj djrs gSa bls tkuus ds fy, ,d fØ;kdyki djrs gSa %
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*
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vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % vkos'kksa esa ijLij O;ogkj dk vè;;u djukA

vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % nks dk¡p dh NM+sa] IysV] ij[kuyh] nks IykfLVd

ds iSekus] NM+] js'ke dk VqdM+k] mQu] /kxk] LVS.MA

vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % ,d dk¡p dh NM+ dks js'ke ls jxM+dj

vkosf'kr dhft, vkSj fiQj mls fp=k dh Hkkafr LVS.M ls yVdkb,A ,d

vU; dk¡p dh NM+ dks Hkh blh izdkj vkosf'kr djds igyh NM+ ds

vkosf'kr fljs ds fudV ykb,A vki D;k ns[krs gSa\ yVdh gqbZ NM+ nwljh

NM+ ls nwj Hkkxus yxrh gSA ;gh iz;ksx nksuksa IykfLVd ds iSekus dks mQu

ls jxM+dj nksgjkb,A bl ckj D;k gksrk gS\

fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ % blls vki D;k fu"d"kZ fudkyrs gSa\ ;gh u fd ltkrh;

vkos'k ,d nwljs dks izfrdf"kZr djrs gSaA

vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\

vc dk¡p dh ,d NM+ dks js'ke ls jxM+dj igys dh Hkkafr fiQj

yVdkb,A igys dh gh Hkkafr IykfLVd ds iSekus dks mQu ls jxM+dj

LVS.M ls yMdh dk¡p dh NM+ ds vkosf'kr fljs ds fudV ykb,A bl ckj

vki D;k ns[krs gSa\ vc dk¡p dh NM+ IykfLVd ds iSekus ls nwj ugha

Hkkxrh oju~ ml dh vkSj vkdf"kZr gksrh gSA blls vki D;k fu"d"kZ

fudkyrs gSa\ tkfgj gS fd fotkrh; vkos'k ,d nwljs dh viuh vksj

vkdf"kZr djrs gSaA

vki tkurs gSa lHkh oLrqvksa dh cukoV leku ugha gksrhA ge vius ?kjksa ij

fctyh ds ftu rkjksa dk mi;ksx djrs gSa mudh cukoV dks è;ku ls nsf[k,A

mlesa /krq ds rkj ds mQij jcM+ vFkok IykfLVd dk [kksy p<+k gksrk gSA

fØ;kdyki 10-1fØ;kdyki 10-1fØ;kdyki 10-1fØ;kdyki 10-1fØ;kdyki 10-1
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fo|qr eksVj dh dq.Mfy;ksa vFkok V~;wc ykbV dks pksd dh dq.Myh ds rkj

dks è;ku ls nsf[k,A bl ij ,sukfey isaV p<+k gksrk gSA tkurs gSa /krq ds rkjksa

ij ;g [kksy vFkok vkoj.k D;ksa p<+s gksrs gSa\ /krq ds rkj esa fo|qr vkos'k

vklkus ls izokfgr gks tkrk gS tcfd jcM+] IykfLVd vFkok ,sukfey vkos'k

dks vius esa ls izokfgr ugha gksus nsrsA

vkdk'k esa fctyh peduk vkSj es?k xtZuvkdk'k esa fctyh peduk vkSj es?k xtZuvkdk'k esa fctyh peduk vkSj es?k xtZuvkdk'k esa fctyh peduk vkSj es?k xtZuvkdk'k esa fctyh peduk vkSj es?k xtZu

cpiu esa vkidks vkdk'k esa fctyh pedus ds lkFk gh es?k xtZu dh

Hk;adj vkokt lqu dj Mj yxrk gksxk vkSj muds ckjs esa tkuus dh bPNk

Hkh gksrh gksxhA tkurs gSa vkdk'k esa fctyh dc pedrh gS\

vkdk'k esa fctyh dk peduk izk;% xeZ ekSle esa xeZ gokvksa ds mQij

mBus ds dkj.k gksrk gSA xeZ gok,a rsth ls mQij mBrs le; ty ds uUgsa

d.kksa dks cknyksa rd ys tkrh gSaA tc ty d.k rFkk fged.k pDdj [kkrs

gq, ok;q esa rhoz xfr ls mM+rs gSa rks ok;q ls ?k"kZ.k ds dkj.k vkosf'kr gks tkrs

gSaA NksVs&NksVs /ukosf'kr fge&fØLVy mM+dj cknyksa ds f'k[kj rd mB tkrs

gSa rFkk ½.kkosf'kr vksys uhps cknyksa dh ryh esa pys tkrs gSaA tc foijhr

izd`fr ds vkos'kksa okys nks ckny ,d&nwljs ds fudV vkrs gSa] rks muds

vkos'k fLFkj ugha jg ikrs oju~ rhoz xfr ls ok;q esa gksdj ,d ckny ls nwljs

ckny esa pys tkrs gSaA blls ok;q pkyd cu tkrh gSA iQyLo:i] FkksM+s

le; ds fy, cgqr vf/d ek=kk esa fo|qr vkos'k pkyd ok;q ls folftZr

gksrk gSA ;gh fo|qr foltZu izdk'k dh vR;f/d rhoz js[kk (rfM+r) ds :i

esa gesa vkdk'k esa fn[kkbZ iM+rk gS] ftls cksypky esa ge fctyh peduk

Hkh dgrs gSaA bl fo|qr foltZu ds dkj.k ok;q esa vR;f/d rhozrk ds

laihM+u o fojyu gksrs gSa] ftuds dkj.k Hk;adj vkokt gksrh gS] ftls es?k

xtZu dgrs gSaA izR;sd rfM+r ds lkFk es/ xtZu vo'; gksrk gSA

;|fi vkdk'k esa vkos'k }kjk mRiUu rfM+r cgqr FkksM+s le; ds fy, fn[kkbZ
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nsrh gS] ijUrq blesa fo'kky ek=kk esa izdk'k o mQ"ek mRiUu gksrh gSA D;k

vki rfM+r ls gksus okys gkfu dk vuqeku yxk ldrs gSa\ dHkh&dHkh cknyksa

vkSj i`Foh ds chp Hkh rfM+r fn[kkbZ nsrh gS] ftlds dkj.k Hkouksa rFkk o`{kksa

dks vR;f/d gkfu gksrh gSA

os inkFkZ] ftuls fo|qr vkos'k ljyrk ls izokfgr gks tkrk gS fo|qr pkyd

dgykrs gSaA blds foijhr ;s inkFkZ ftuesa vkos'k izokfgr ugha gks ikrk

fo|qrjks/h dgykrs gSaA

lHkh /krq,a fo|qr pkyd gksrh gSaA gekjk 'kjhj Hkh fo|qr pkyd gSA ty

rFkk ueh Hkh fo|qr pkyd gksrs gSaA jcM+] IykfLVd] lw[kh ydM+h] ,sukfey

isaV fo|qrjks/h inkFkksZa ds dqN mnkgj.k gSaA 'kq"d ok;q fo|qrjks/h gksrh gS]

tcfd ue ok;q fo|qr jks/h ugha gksrhA ;gh dkj.k gS fd fLFkj fo|qr ds

iz;ksx 'kq"d ekSle esa gh fd, tkrs gSaA ekSle esa ueh gks] rks dkap vFkok

IykfLVd dh NM+ jxM+s tkus ij vkosf'kr gksdj 'kh?kz gh vukosf'kr gks tkrh

gSA ,slk D;ksa gksrk gS bl ij fopkj dhft,A

1- fjDr LFkkuksa dh iwfrZ dhft, %

(i) vkos'k nks izdkj ds gksrs gSa ---------- rFkk ----------A

(ii) ltkrh; vkos'kksa esa ---------- rFkk fotkrhl vkos'kksa esa ----------

gksrk gSA

(iii) nks cknyksa ds chp vR;f/d fo|qr foltZu dh ?kVuk ----------

dgykrh gSA

(iv) ?k"kZ.k }kjk vkosf'kr gksus ij nksuksa oLrq,a ifj.kke esa ---------- ijUrq

izd`fr esa ---------- vkos'k xzg.k djrh gSA

ikBxr iz'u 10-1ikBxr iz'u 10-1ikBxr iz'u 10-1ikBxr iz'u 10-1ikBxr iz'u 10-1
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(v) ftu inkFkksZa esa vkos'k vklkuh ls izokfgr gks tkrk gS mUgsa -----

----- dgrs gSaA

(vi) ftu inkFkksaZ ls vkos'k izokfgr ugha gksrk mUgsa ---------- dgrs gSaA

2- ;gh mÙkj pqfu, %

(i) buesa fo|qr pkyd dkSu gS

(a) pkWd (b) jcM+ (c) 'kq"d ok;q (d) uhacw dk jl

(ii) buesa dkSu fo|qr jks/h gS

(a) uedhu ikuh (b) rkack (c) tLrk (d) 'qk"d ok;q

geus i<+k fd fo|qr vkos'k /krq ds rkj ls izokfgr gks tkrk gSA vkos'k ds

izokg dks gh ^fo|qr /kjk* dgrss gSaA tjk lksfp,] fdlh pkyd ls fo|qr

/kjk ds izokg dh vko';d 'krZ D;k gS\ bls le>us ds fy, fp=k esa uyh

AB ls tqM+s nks crZuksa ij fopkj dhft,A bl uyh esa fdl fcUnq ls fdl

fcUnq dh vksj ty izokfgr gksxk\ uyh esa ty dk izokg dc rd fujarj

cuk jgsxk\ uyh esa ty dk izokg cuk jgs blds fy, D;k djuk pkfg,\

;fn uyh ds fcUnq A ij ty dk nkc uyh ds fcUnq B ij ty ds nkc

ls vf/d cuk jgs rks uyh esa A ls B dh vksj fujUrj ty izokfgr gks

ldrk gSA blds fy, fcUnq A ij ty dh fujUrj vkiwfrZ gksrs jguk

vko';d gSA

Bhd blh izdkj fdlh pkyd AB ds fljs A ls fljs B dh vksj bysDVªkWu

dk izokg fujUrj cuk, j[kus ds fy, ;g vko';d gS fd fljs A ij

bysDVªkuksa dh fujUrj vkiwfrZ gksrh jgsA fo|qr lsy ,d ,slh gh ;qfDr gksrh

gSA fo|qr lsyksa esa jklk;fud vfHkfØ;kvksa }kjk lsy ds ,d fljs (½.k

10-2 fo|qr /kjk10-2 fo|qr /kjk10-2 fo|qr /kjk10-2 fo|qr /kjk10-2 fo|qr /kjk
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VfeZuy) ij bysDVªkWuksa dh fujUrj vkiwfrZ gks ldrh gSA loZiFke oksYVk us

,d fo|qr lsy cuk;k Fkk] ftl oksYVh; lsy dgrs gSaA bl lsy dk

,sfrgkfld egRo gSA O;ogkj esa bls dgha Hkh mi;ksxh ugha fd;k tkrkA vki

Hkh oksYVk dh Hkkafr viuk fo|qr lsy cuk ldrs gSaA

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % uhacw ls fo|qr lsy cukukA

vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, % csdkj 'kq"d lsy] pkdw] jsxeky] fctyh ds 40

cm yEcs nks rkj] 1-5V dk VkpZ cYc] VkpZ cYc gksYMj] uhacwA

vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS % 'kq"d lsy dks rksM+dj mldh dkcZu NM+

fudkfy,A lsy ds ftad dks crZu dks dkVdj yxHkx 1cm pkSM+h iV~Vh

dkfV,A bl iV~Vh dks jsxeky ls vPNh rjg jxM+dj lkiQ dhft,A

fctyh ds nks rkjksa dks ysdj cYc gksYMj ds nks fljksa ls tksfM+,A cYc

gksYMj esa cYc yxkb,A nksuksa rkjksa ds eqDr fljksa esa ls ,d dks ftad dh

iV~Vh ls ckaf/, rFkk nwljs dks dkcZu dh NM+ ls fp=k dh Hkkafr tksfM+,A

uhacw esa dqN nwjh ij nks f>jh cukb,A buesa ls ,d f>jh esa ftad dh IysV

rFkk nwljh f>jh esa dkcZu dh NM+ Hkyh Hkkafr /alkb,A VkpZ cYc dks

è;ku ls nsf[k,A vki ns[ksaxs fd VkpZ cYc /hes&/hes ty jgk gSA

vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\vkf[kj ,slk D;ks a\

cYc dk tyuk D;k n'kkZrk gS\ cYc rFkk ty ldrk gS tc mlls fo|qr

/kjk izokfgr gksrh gS] vFkkZr~ vkos'k dk fujUrj izokg gksrk gSA vkos'k

fujUrj rHkh cgrk gS tc ftad dh iV~Vh ij fujUrj bysDVªkWu igqaprs gSaA

okLro esa uhacw ds Hkhrj uhacw ds jl rFkk ftad ds chp jklk;fud

vfHkfØ;k gksrh gS] blds dkj.k jklk;fud mQtkZ fo|qr mQtkZ esa :ikUrfjr

gksrh gSA

fØ;kdyki 10-2fØ;kdyki 10-2fØ;kdyki 10-2fØ;kdyki 10-2fØ;kdyki 10-2
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

'kq"d lsy'kq"d lsy'kq"d lsy'kq"d lsy'kq"d lsy

;fn vki vius bl lsy dks dqN nsj ds fy, ,sls gh NksM+ nsa] rks vki ;g

ik,axs fd cYc tyuk cUn gks x;k gSA okLro esa bu lsyksa esa cgqr ls nks"k

gksrs gSaA bu nks"kksa dks nwj djds mi;ksx esa ykus ;ksX; 'kq"d lsy cuk, tkrs

gSaA 'kq"d lsy dh cukoV dk vè;;u djus ds fy, VkpZ esa mi;ksx gksus

okyk lk/kj.k 'kq"d lsy yhft, vkSj uhps fn, x, fØ;kdyki ds vuqlkj

mlds fofHkUu Hkkxksa dk izs{k.k dhft,A

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % 'kq"d lsy dh cukoV dk vè;;u djukA

vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, % bLrseky fd;k gqvk 'kq"d lsy (cM+h VkpZ dk)]

pkdw

vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % vkidks dSls djuk gS % lsy dks lko/kuh ls dkfV,A mlds Hkkxksa dks

è;ku ls nsf[k,A lkeus fn, x, vkjs[k ls lsy ds Hkkxksa dk feyku

dhft,A

fØ;kdyki 10-3fØ;kdyki 10-3fØ;kdyki 10-3fØ;kdyki 10-3fØ;kdyki 10-3

fp=k 10-1 'kq"d lsy dh cukoV
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

tjk lksfp, %tjk lksfp, %tjk lksfp, %tjk lksfp, %tjk lksfp, % D;k bl lsy dks 'kq"d lsy dguk lgh gS\ u, 'kq"d lsy

esa] okLro esa dkcZu dh NM+ vkSj ftad esa crZu dh chp dk inkFkZ xhyk

gksrk gSA ;fn ok"iu ds dkj.k ;g inkFkZ lq[k tk, rks lsy fcuk mi;ksx

esa vk, gh csdkj gks tkrk gSA ;gh dkj.k gS fd ok"iu dks jksdus ds fy,

lsy dks mQij ls lhy fd;k tkrk gSA

vkius ;g vuqHko fd;k gksxk fd 'kq"d lsy dkiQh Hkkjh vkSj eagxs gksrs gSaA

;fn vf/d fo|qr /kjk dh vko';drk gks] rks ;s cgqr tYn csdkj gks tkrs

gSaA vkdkj esa cM+s gksus ds dkj.k Hkh budk mi;ksx O;ogkfjd ugha ekuk

tkrkA vr% fo|qr /kjk ds vPNs lzksr dh [kkst pyrh jghA

lapk;d lsylapk;d lsylapk;d lsylapk;d lsylapk;d lsy

lu~ 1860 esa IykUVs us ySM dh IysVkksa ls ,d ^lapk;d lsy* cuk;kA blh

lsy ds lq/js :i dks ge viuh dkj] cl vkfn esa mi;ksx djrs gSaA ̂ lapk;d

lsy* uke ls vki Hkze esa iM+ ldrs gSa vkSj ;s lksp ldrs gSa fd lapk;d

lsy esa fo|qr dk Hk.Mkj.k Bhd blh izdkj gksrk gksxk] tSls 'khr Hk.Mkjksa esa

iQyksa rFkk lfCt;ksa dk gksrk gSA ,slk lkspuk okLro esa lgh ugha gSA

lapkyd lsy dh lajpuk esa ,d crZu eaasa ruq lYiQ;wfjd vEy Hkjk gksrk

gS vkSj mlesa nks izdkj dh IysV Øe'k% j[kh gksr gSA lsy Hkh pktZ voLFkk

esa buesa dqN IysV ySM ijkWDlkbM dh gksrh gS rFkk mruh gh la[;k esa vU;

IysV ySM dh gksrh gSA nksuksa IysVksa dh jklk;fud cukoV fHkUu gksus ds dkj.k

;g lsy Hkh vU; fo|qr lsyksa dh Hkkafr fo|qr /kjk iznku djrk gSA

tc lapk;d lsy dh /ukRed o ½.kkRed IysVksa dks fdlh pkyd ls

tksM+dj fo|qr /kjk izkIr djrs gSa] rks mldh nksuksa IysVksa ij ySM lYiQsV

,d=k gksus yxrk gSA tc lsy dks nqckjk pktZ djrs gSa rks ySM lYiQsV dh

ijr gV tkrh gSA vkSj ½.kkRed IysV ij ySM rFkk /ukRed IysV ij ySM
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

ijkWDlkbM ,d=k gks tkrk gSA bu lsyksa ds mi;ksx esa nks lko/kfu;ka vR;Ur

egRoiw.kZ gSa %

1- bu lsyksa esa nzo inkFkZ iwjh rjg Hkjk gksuk pkfg,A

2- bu lsyksa dks lnSo pktZ voLFkk esa j[kuk pkfg,A budh oksYVrk dHkh

Hkh 108V ls de ugha gksuh pkfg,A

vkius fo|qr ls pyus okyh dykbZ ?kfM+;ka ns[kh gksaxhA tkurs gSa] buesa dSlk

lsy mi;ksx fd;k tkrk gS\ ;fn laHko gks rks fdlh ?kM+h dh nqdku ij bu

lsyksa dks è;ku ls nsf[k,A ;s lsy cVu ds vkdkj ds gksrs gSa] ftudh oksYVrk

1-35V gksrh gSA buesa ejdjh vkWDlkbM vFkok flYoj vkWDlkbM rFkk ftad

ds bysDVªksM gksrs gSaA budk mi;ksx ?kfM+;ksa ds vfrfjDr dejksa rFkk

Jo.k&;a=kksa esa] tgka de Hkkj rFkk NksVk vkdkj egRoiw.kZ gksrk gS] ijUrq

fo|qr /kjk dh ekax de gksrh gS] fd;k tkrk gSA

1- fuEufyf[kr lsyksa dh oksYVrk fdruh gksrh gS

(i) 'kq"d lsy (ii) cVu lsy

2- ,d ,sls lsy dk uke crkb, ftls ckj&ckj pktZ fd;k tk ldrk gS\

vc ls yxHkx 2800 o"kZ iwoZ xzhl ns'k ds eSXusfl;k uked LFkku ij ,d

vthc ?kVuk ?kVhA HksM+ pjkrs le; ,d pjokgs us ;g vuqHko fd;k fd

,d pV~Vku mldh yksgs dh Vksih tM+h NM+h dks viuh vksj [khap jgh gSA

mlds ml pV~Vku ds dqN VqdM+s fy,] ftuesa peRdkjh xq.k ik, x,A yksgs

dks viuh vkSj [khapus ds vfrfjDr blesa ,d vk'p;Ztud xq.k ;g Hkh Fkk

fd eqDr :i ls yVdkus ij ;g lnk ,d gh fn'kk esa #drh FkhA bl xq.k

ikBxr iz'u 10-2ikBxr iz'u 10-2ikBxr iz'u 10-2ikBxr iz'u 10-2ikBxr iz'u 10-2

10-3 pqEcd10-3 pqEcd10-3 pqEcd10-3 pqEcd10-3 pqEcd
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

ds dkj.k gh bl [kfut pV~Vku dks yksM LVksu (vFkZ gS] tks fn'kk crk,)

dgk x;kA eSXusfl;k uked LFkku ij ik, tkus ds dkj.k bl [kfut dks eSXusVkbV

Hkh dgrs gSaA dnkfpr ckn esa bls eSXusV dgk tkus yxkA fgUnh esa bls pqEcd dgrs

gSaA pV~Vku ds :i esa ik, tkus okys pqEcd dks ^izkd̀frd pqEcd* dgrs gSaA bl

pqEcd dks O;ogkj esa mi;ksx djuk lqfo/ktud ugha gSA pqEcd gekjs thou dk

vfHkUu vax cu pqdk gSA viuh vko';drkuqlkj d`f=ke <axksa ls ge

Hkkafr&Hkkafr ds pqEcd cukrs gSa vkSj mUgsa mi;ksx d’jrs gSaA

vius ?kj rFkk ikl iM+ksl esa ,slh ;qfDr;ksa dk irk yxkb,] ftuesa pqEcd

iz;ksx fd, tkrs gSaA laHko gks rks mu pqEcdksa dks è;ku ls nsf[k,A vkidksa

vf/drj pqEcd uhps nh xbZ vkd`fr;ksa tSls fn[kkbZ nsaxsA

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % pqEcd ds nSf'kd xq.k dk vè;;u djukA

vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, % dksbZ NM+ pqEcd] /kxk] LVS.M

vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS % ,d pqEcd dks chp ls cka/dj fp=k dh Hkkafr

fdlh LVS.M vFkok [kwaVh ij yVdkb,A LVS.M yksgs dk ugha gksuk pkfg,

rFkk ikl esa yksgs dh oLrq,a Hkh ugha gksuh pkfg,A dqN nsj esa pqEcd Bgj

fØ;kdyki 10-4fØ;kdyki 10-4fØ;kdyki 10-4fØ;kdyki 10-4fØ;kdyki 10-4

fp=k 10-2 fofHkUu vkd`fr;ksa dh pqEcdsa
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

tk,xkA ftl fn'kk esa pqEcd Bgjrk gS ml ij fpg~u yxkb,A vc

pqEcd dks /hjs ls fdlh vU; fn'kk esa ?kqekdj NksM+ nhft,A ftl fn'kk

esa ;g vafre :i ls Bgj tk, mldk izs{k.k dfj,A

vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk % vki ;g ns[ksaxs fd pqEcd lnSo gh ,d gh fn'kk

esa (mÙkj&nf{k.k) vkdj Bgjrk gSA

fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ % Bgjs gq, pqEcd dk tks fljk mÙkj fn'kk dh vksj ladsr djrk

gS mls mÙkj&/zqo dgrs gSa rFkk nf{k.k dh vksj ladsr djus okys fljs dks

nf{k.k&/zqo dgrs gSaA

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % pqEcdh; /zqoksa ds chp cyksa dk vè;;u djukA

vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % vkidks D;k pkfg, % nks NM+ pqEcd] /kxk] LVS.M

vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS % fiNys fØ;kdyki dh Hkkafr nksuksa NM+ pqEcdksa

dks ckjh&ckjh ls LVS.M ls yVdkb, vkSj buds mÙkj&/qzoksa rFkk nf{k.k

fØ;kdyki 10-5fØ;kdyki 10-5fØ;kdyki 10-5fØ;kdyki 10-5fØ;kdyki 10-5

fp=k 10-4 pqEcd dk nSf'kd xq.k
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

/zqoksa ij Øe'k% ^m* rFkk ^n* fyf[k,A ,d pqEcd dks LVS.M ls yVdk

dj NksM+ nhft, rFkk nwljs pqEcd dks vius gkFk esa idM+dj fp=k dh

Hkkafr blds mÙkj&/qzo dks ckjh&ckjh ls yVds pqEce ds nksuksa /qzoksa ds

fudV ykb,] è;ku jf[k, nksuksa pqEcd ,d nwljs dks Nwus ugha pkfg,A

vius izs{k.kksa dks uksV dhft,A viuk iz;ksx nwljs pqEcd ds nf{k.k&/qzo

ds lkFk Hkh nksgjkb, vkSj izs{k.kksa dks è;ku ls nsf[k,A

vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk % nksuksa pqEcdksa ds mÙkj&/qzo ,d nwljs dks izfrdf"kZr

djrs gSa] nksuksa pqEcdkssa ds nf{k.k&/qzo ,d nwljs dks izfrdf"kZr djrs gSa

ijUrq] ,d pqEcd dk mÙkj&/qzo nwljs pqEcd ds nf{k.k&/qzo dks viuh

vkSj vkdf"kZr djrk gSA

la{ksi esa bu fu"d"kksa dks ,d fu;e ds :i esa bl izdkj Hkh fy[k ldrs

gSa fd ̂ latkrh; /qzoksa esa izfrd"kZ.k rFkk fotkrh; /qzoksa esa vkd"kZ.k gksrk gS*A

bl fu;e ds vkos'kksa ds fy, crk, x, fu;e ls rqyuk dhft,A buesa vki

D;k lekurk,a ikrs gSa\

dnkfpr vki ;g lksp jgs gksaxs fd vkos'kksa o pqEcdh;&/qzoksa esa vkd"kZ.k

o izfrd"kZ.k dk xq.k leku gSA fiQj pqEcd yVdk, tkus ij lnSo

mÙkj&nf{k.k fn'kk esa gh D;ksa Bgjrk gS] tcfd vkosf'kr NM+ fdlh Hkh fn'kk

esa Bgj tkrh gS\ ;fn ge vkils ;g dgsa fd ft, i`Foh ij ge lc jgrs

gSa og Lo;a ,d fo'kky pqEcd dh Hkkafr O;ogkj djrh gS] rks vkidks ;g

lqudj vk'p;Z gks ldrk gSA ijUrq ;g ,d lPpkbZ gSA vHkh vkius

pqEcdh; /qzoksa ds chp vkd"kZ.k o izfrd"kZ.k ds fu;eksa dk vè;;u fd;k

gSA ;fn i`Foh ,d fo'kky pqEcd gS] rks blds Hkh nks /qzo gksus pkfg,A

i`Foh ds pqEcd dk nf{k.k&/qzo i`Foh ds HkkSxksfyd mÙkj&/qzo ds fudV

(mÙkjh dukMk ds lehi) rFkk mÙkj&/qzo i`Foh ds HkkSxksfyd nf{k.k /qzo ds

fudV gSA
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pqEcd ds mi;ksxpqEcd ds mi;ksxpqEcd ds mi;ksxpqEcd ds mi;ksxpqEcd ds mi;ksx

1- lnSo mÙkj&nf{k.k fn'kk esa gh Bgjus ds xq.k ds dkj.k pqEcd dk

mi;ksx fnd~&lwpd ;a=k cukus esa fd;k tkrk gSA

2- yksgs dh oLrqvksa dks viuh vksj vkdf"kZr djus ds xq.k ds dkj.k

pqEcd dk mi;ksx dwM+s&djdV ls yksgk i`Fkd~ djus esa fd;k tkrk gSA

1- fjDr LFkkuksa dh iwfrZ dhft, %

(i) eqDr :i ls yVdk pqEcd lnSo ---------- fn'kk esa Bgjrk gSA

(ii) lthrh; /qzoksa esa ---------- rFkk fotkrh; /qzoksa esa ---------- gksrk gSA

(iii) i`Foh ,d fo'kky ---------- dh Hkkafr O;ogkj djrh gSA

(iv) fn'kk crkus ds dkj.k izkd`frd pqEcd dks ---------- dgk tkrk gSA

(v) vius HkkSxksfyd mÙkj /qzo ds fudV gh i`Foh dk pqEcdh;

---------- /qzo fLFkr gSA

2- fnd~&lwpd lqbZ dks pqEcdh; lqbZ D;ksa dgrs gSa\

3- pqEcdh; lqbZ dk D;k mi;ksx gS\ og pqEcd ds fdl xq.k dk mi;ksx

djrh gS\

fp=k 10-4 fnd~ lwpd

ikBxr iz'u 10-3ikBxr iz'u 10-3ikBxr iz'u 10-3ikBxr iz'u 10-3ikBxr iz'u 10-3
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

vki tkurs gSa fd tc ge fdlh cUn ifjiFk esa dksbZ fo|qr lsy] tSls 'kq"d

lsy tksM+ nssa rks ifjiFk ds /krq ds rkjksa esa ,d LFkk;h fo|qr /kjk cgus

yxrh gSA ,d gh fn'kk esa fo|qr /kjk ds ,sls LFkk;h izokg dks ̂ fn"V /kjk*

(Direction Current ;k D.C.) dgrs gSaA ijUrq gekjs ?kjksa nqdkuksa rFkk

dkj[kkuksa esa cYc tykus vFkok fo|qr eksVj rFkk vU; fo|qr midj.kksa ds

pykus esa fn"V /kjk dk mi;ksx ugha gksrkA ge vius vf/dka'k dk;ksZa esa

220 oksYV dh izR;korhZ /kjk (Alternate Current ;k A.C.) dk mi;ksx

djrs gSaA tkurs gSA fd bls izR;korhZ D;ksa dgrs gSa\ ;g /kjk 'kwU; ls vkjEHk

gksdj ,d fn'kk esa izokfgr gksrh gqbZ vius vf/dre ifjek.k ij igqapdj

?kVus yxrh gS vkSj 'kwU; ij igqap tkrh gSA bl fcUnq ij /kjk dh fn'kk

foijhr gks tkrh gS vkSj igys dh Hkkafr 'kwU; ls vf/dre ifjek.k ij

igaqapdj fiQj ?kVrh gqbZ 'kwU; gks tkrh gSA fo|qr /kjk dk ,d fn'kk esa c<+us]

c<+dj 'kwU; rd ?kVus] fiQj foijhr fn'kk esa 'kwU; ls c<+us vkSj fiQj ?kVdj

'kwU; rd igqapus dk ;g pØ ,d lsds.M esa 50 ckj nksgjk;k tkrk gSA ;gh

dkj.k gS fd gekjs ?kjksa esa iz;ksx gksus okyh izR;korhZ /kjk dh vko`fr 50

gV~tZ gksrh gSA xzkiQ }kjk fn"V /kjk rFkk izR;korhZ /kjk dks fp=k dh Hkkafr

n'kkZ;k tkrk gSA

tfu=k (tujsVj) vFkok Mk;usekstfu=k (tujsVj) vFkok Mk;usekstfu=k (tujsVj) vFkok Mk;usekstfu=k (tujsVj) vFkok Mk;usekstfu=k (tujsVj) vFkok Mk;useks

vc ls yxHkx 170 o"kZ iwoZ baXySaM ds oSKkfud ekbdy iQSjkMs us pqEcd

ds ,d ,sls xq.k dh [kkst dh ftldk mi;ksx vkt Hkh leLr fo'o esa

fo|qr mRiknu esa fd;k tkrk gSA mUgksaus tks iz;ksx fd, vki Lo;a Hkh dj

ldrs gSaSA

10-4 fn"V /kjk rFkk izR;korhZ /kjk10-4 fn"V /kjk rFkk izR;korhZ /kjk10-4 fn"V /kjk rFkk izR;korhZ /kjk10-4 fn"V /kjk rFkk izR;korhZ /kjk10-4 fn"V /kjk rFkk izR;korhZ /kjk
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % fo|qr pqEcdh; izsj.k dk vè;;u djukA

vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, % fo|qr jks/h vkoj.k;qDr rkacs dk rkj NM+ pqEcd]

xSYoSuksehVjA

vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS % fdlh csyukdkj oLrq ij rkacs ds rkj dks

yisVdj yxHkx 25 yisVksa okyh ,d dq.Myh cukb,A csyukdkj oLrq

dks gVk nhft, rFkk rkacs ds rkj ds nksuksa fljksa ls fo|qr jks/h vkoj.k dks

[kqjpdj lkiQ dj nhft,A bu nksuksa fljksa dh xSYosuksehVj ds nksuksa

VfeZuyksa ls fp=k dh Hkkafr tksM+ nhft,A ;g Hkyh Hkkafr lqfuf'pr dj

yhft, ds pqEcd dk ,d fljk dq.Myh ds Hkhrj&ckgj vklkjh ls fd;k

tk ldsA

vc rsth ls pqEcd ds fdlh ,d fljs dks dq.Myh ds Hkhrj ys tkb,

vkSj xSYoSuksehVj dh lqbZ dks è;ku ls nsf[k,A D;k lqbZ esa dksbZ fo'ks"k

fo{ksi vk;k] ;fn gka rks fdl fn'kk esa\ vius iz;ksx dks pqEcd ds nwljs

fljs ds lkFk Hkh nksgjkb, rFkk vius izs{k.kksa dks rkfydk esa fy[k yhft,A

vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk % pqEcd dks dq.Myh dh vksj ys tkus okyh dq.Myh

ls okil ykrs le; xSYoSuksehVj esa fo{ksi vkrk gSA fo{ksi dk vkuk ;g

n'kkZrk gS fd pqEcd dh xfr ds le; dq.Myh esa dksbZ fo|qr /kjk izsfjr

gksrh gSA tc pqEcd dh xfr ugha gksrh rks dq.Myh esa dksbZ fo|qr /kjk

Hkh izsfjr ugha gksrhA

tfu=kksa esa fo|qr mRiUu djus ds fy, blh fl¼kar dk mi;ksx fd;k tkrk

gSA fp=k esa tfu=k dh vkrafjd OloLFkk n'kkZ;h x;h gSA blesa ,d

vk;rkdkj dq.Myh 'kfDr'kkyh pqEcd ds /qzoksa ds chp rhoz xfr ls ?kwerh

gS] ftlls dq.Myh esa izsfjr fo|qr /kjk mRiUu gksrh gSS] bls dq.Myh ds nksuksa

fØ;kdyki 10-6fØ;kdyki 10-6fØ;kdyki 10-6fØ;kdyki 10-6fØ;kdyki 10-6
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

fljksa ls ;qfDr;ksa }kjk mi;ksx ds fy, ifjiFkksa esa Hkst fn;k tkrk gSA cM+s&cM+s

fctyh ?kjksa esa fo|qr dk cM+s iSekus ij mRiknu gksrk gSA bu fctyh ?kjksa esa

mi;ksx gksus okys tfu=k cgqr cM+s vkdkj ds gksrs gSa ftudh dq.Myh cgqr

cM+h rFkk Hkkjh gksrh gSA bu dq.Mfy;ksa dks pqEcdh; {ks=k esa ?kqekuk vR;Ur

tfVy dk;Z gksrk gSA blfy, cM+s&cM+s tfu=kksa esa dq.Myh dks fLFkj j[krs gSa

vkSj pqEcd dks ?kqekrs gSaA

vktdy tks u, fo|qr?kj cu jgs gSa mu lHkh esa izR;korhZ /kjk dk gh

mRiknu fd;k tkrk gSA mRiUu gksrs le; bl /kjk dh oksYVrk 22000 oksYV

;k blls Hkh vf/d gksrk gSA bl fo|qr/kjk dks miHkksDrkvksa rd lapj.k

ykbuksa }kjk Hkstk tkrk gSA lapj.k ykbuksa }kjk Hkstus ls iwoZ izk;% VªkaliQkWejksa

}kjk fo|qr /kjk dh oksYVrk 1]32]000 oksYV rd c<+k;h tkrh gSA oksYVrk

dks c<+kus dk dkj.k ;g gS fd vf/d oksYVrk ij fo|qr lapj.k esa fo|qr

mQtkZ dh gkfu cgqr de gksrh gSA vkius vius ?kj ds ikl lM+dksa ij fo|qr

mi&LVs'ku ns[ksa gksaxs] tgka cM+s&cM+s VªkaliQkWeZj yxs gksrs gSaA miHkksDrkvksa dks

220 oksYV ij fo|qr forj.k djus ds igys fofHkUu mi&LVs'kuksa ij fo|qr

dh oksYVrk dks /hjs&/hjs de djrs tkrs gSaA

mPp oksYVrk dh izR;korhZ fo|qr /kjk cgqr [krjukd gksrh gS] vr%

lapkj&O;oLFkk esa eksVs rkjksa dh mQ¡ph&mQ¡ph ehukjksa ds chp yxk;k tkrk gSA

izR;sd ehukj ij [krjs dk yky fpg~u yxk;k tkrk gSA

?kjsyw fo|qr ifjiFk?kjsyw fo|qr ifjiFk?kjsyw fo|qr ifjiFk?kjsyw fo|qr ifjiFk?kjsyw fo|qr ifjiFk

vius ?kj dh fo|qr ok;fjax dks è;ku ls nsf[k,A blesa fdrus rkjksa dk

mi;ksx fd;k x;k gS\ fo|qr ls pyus okys fdlh midj.k] tSls fo|qr

bLrjh] dsryh] feDlh vkfn ds rkj dk izs{k.k dhft,A buesa rhu fiu okys

Iyx mi;ksx fd, tkrs gSaA rhu dksM dh rkjksa esa izk;% rhu jax ds vkoj.k

;qDr rkj gksrs gSaA fo|qRe; rkj (Live wire) izk;% yky] mnklhu rkj
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

(Neutral wire) dkyk rFkk Hkw&rkj (Earth wire) gjk gksrk gSA fLop
lnSo fo|qUe; rkj ls tksM+k tkrk gSA Hkw&rkj ?kj ds fudV i`Foh esa nch /

krq dh eksVh IysV ls tksM+k tkrk gSA ;g lqj{kk dk ,d lk/u gS rFkk fo|qr

vkiwfrZ dks fdlh Hkh izdkj izHkkfor ugha djrkA

fo|qr pqEcdfo|qr pqEcdfo|qr pqEcdfo|qr pqEcdfo|qr pqEcd

ge tkurs gSa fd ;fn fdlh rkj dh dq.Myh ds Hkhrj dksbZ pqEcd rsth ls

yk, rks dq.Myh ds rkj esa fo|qr /kjk izokfgr gksrh gSA ;fn ge fdlh

dq.Myh esa fo|qr /kjk izokfgr djsa vkSj dq.Myh ds ikl dksbZ pqEcd eqDr

:i ls yVd jgk gks fo|qr /kjk dk pqEcd ij D;k izHkko gksxk\ ;g tkuus

ds fy, ,d fØ;kdyki djrs gSaA

vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS %vkidks D;k djuk gS % fo|qr /kjk ds pqEcdh; izHkko dk vè;;u

djukA

vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, %vkidks D;k pkfg, % yksgs dh 8cm yEch dhy] yxHkx 1 ehVj yEck

,sukfey p<+k rkacs dk rkj pqEcdh; lqbZ] nks 'kq"d lsy] NksVh&NksVh dhysa

vFkok vkyfiuA

vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS %vkidks dSls djuk gS % rkj dks dhy ij yxHkx 50 ckj dldj

yisfV,A rkj ds nksuksa [kqys fljksa ij ,sukfey dks [kqjp dj gVk nhft,A

vc bu fljksa dks 'kq"d lsyksa ds lkFk fp=k dh Hkkafr tksfM, rFkk dq.Myh

;qDr dhy dh NksVh&NksVh dhyksa rFkk pqEcdh; lqbZ ds fudV ykb,A

vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk %vkius D;k ns[kk % dq.Myh ;qDr dhy fo|qr /kjk izokfgr djus ij

pqEcd dh rjg O;ogkj djrh gSA D;k /kjkokgh dq.Myh pqEcdh; lqbZ

dks Hkh izHkkfor djrh gS\

fØ;kdyki 10-7fØ;kdyki 10-7fØ;kdyki 10-7fØ;kdyki 10-7fØ;kdyki 10-7
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ %fu"d"kZ % dq.Myh esa fo|qr /kjk izokfgr djus ij dhy pqEcd cu

tkrh gSA bl pqEcd dks fo|qr pqEcd dgrs gSaA bl fo|qr pqEcd dh

NM+ pqEcd ls rqyuk dhft,A

fo|qr ls [krjs vkSj lko/fu;kafo|qr ls [krjs vkSj lko/fu;kafo|qr ls [krjs vkSj lko/fu;kafo|qr ls [krjs vkSj lko/fu;kafo|qr ls [krjs vkSj lko/fu;ka

ge lHkh tkurs gSa fd fo|qr mQtkZ dk ,d vR;Ur egRoiw.kZ rFkk lqfo/

ktud lk/u gSA rFkkfi] blds mi;ksx esa lko/kfu;ka cjruk rFkk lqj{kk ds

mik;ksa dk ikyu djuk vR;Ur vfuok;Z gSA tjk lh ykijokgh ls gesa

^fo|qr vk?kkr* yx ldrk gS tks e`R;q dk dkj.k rd cu ldrk gSA tkurs

gSa vf/drj vk?kkr fdl dkj.k ls yxrs gSa\ f?kls gq, fctyh ds rkjksa]

vFkok fo|qr midj.kksa ds /krq ds Hkkxksa dks Nwus ls fo|qr vk?kkr yxrs gSaA

fo|qr vk?kkr ls cpus ds dqN ljy mik; gSaA tc ge uaxs iSj gksa vFkok gekjk

'kjhj xhyk gks rks gesa fdlh Hkh fo|qr midj.k dk Li'kZ ugha djuk pkfg,A Luku?kj

esa fo|qr rkjksa rFkk fo|qr midj.kksa ls NsM+NkM+ ugha djuh pkfg,A

vki tkurs gh gSa fd ?kjksa ds fo|qr ifj.kkeksa esa Ý;wt yxs gksrs gSaA gesa bu

Ý;wtksa esa iQsj cny ugha djuh pkfg,A ;s gekjh lqj{kk ds fy, gksrs gSaA Ý;wt

rkj vko';drk ls vf/d eksVk ugha yxkuk pkfg, ojuk vf/d fo|qr /

kjk izokfgr gksus ij Ý;wt lqj{kk ugha dj ik,xk vkSj rkjksa esa vkx yxus dk

[krjk cuk jgsxkA

ftu fo|qr midj.kksa dks iz;ksx djrs le; Nwus dh vko';drk gksrh gS tSls

fo|qr bLrjh] jsiQjhftjsVj vkfn mUgsa lnSo gh ̂ Hkw&rkj* yxkdj ̂ Hkw lEifdZr*

vo'; djuk pkfg,A

tc Hkh lHkh dksbZ Ý;wt mM+us dk dkj.k Kkr djuk vko';d gksrk gSA ml

dkj.k dks lekIr djds dh mfpr fn[kkbZ ns rks rqjUr ifjiFk ds fLop dks

cUn dj nsuk pkfg,A
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

1- fjDr LFkkuksa dh iwfrZ dhft, %

(i) fdlh lsy ds VfeZuyksa dks rkj ls tksM+us ij bysDVªkWu ----------

VfeZuy ls ---------- VfeZuy esa tkrs gSaA

(ii) 'kq"d lsy esa dkcZu dh NM+ ---------- bysDVªksM ds :i esa dk;Z

djrh gSA

(iii) fo|qr pqEcdh; izsj.k }kjk fo|qr iSnk djus okyh ;qfDr dks

-------- vFkok ---------- dgrs gSaA

(iv) fo|qr Ý;wt ifjiFk dh ---------- djrk gSA

(v) fo|qr midj.kksa ds Úse dk Hkwfe ls laca/ djus okys rkj dks

---------- dgrs gSaA

(vi) gekjs ?kjksa esa iz;ksx gksus okyh izR;korhZ /kjk dh vko`fr ------gSA

• vkos'k nks izdkj ds gksrs gSa /ukos'k rFkk ½.kns'kA

• ltkrh; vkos'kksa esa izfrd"kZ.k rFkk fotkfr; vkos'kksa esa vkd"kZ.k gksrk gSA

• lkekU; ijek.kq esa /ukosf'kr izksVkWuksa dh la[;k ½.kosf'kr bysDVªkWuksa dh

la[;k ds cjkcj gksrh gS] vr% ijek.kq fo|qr mnklhu gksrk gSA

• tc ?k"kZ.k ds dkj.k dksbZ oLrq btsDVªkWu [kks nsrh gS] rks og /ukosf'kr

gks tkrh gSA

• ftu inkFkksZa ls vkos'k izokfgr gks tkrk gS mUgsa ^pkyd* rFkk ftuls

vkos'k izokfgr ugha gksrs mUgsa ^fo|qrjks/h* dgrs gSaA

ikBxr iz'u 10-4ikBxr iz'u 10-4ikBxr iz'u 10-4ikBxr iz'u 10-4ikBxr iz'u 10-4

vkius D;k lh[kkvkius D;k lh[kkvkius D;k lh[kkvkius D;k lh[kkvkius D;k lh[kk
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

• tc nks fotkrh; vkos'kksa ds ckny ,d nwljs ds fudV vkrs gSa rks

fo|qr foltZu gksrk gS] ftls rfM+r dgrs gSaA

• izR;sd rfM+r ds i'pkr es?k xtZu vo'; gksrk gSA

• pqEcd ds nks /qzo gksrs gSa mÙkj /qzo rFkk nf{k.k /zqoA ltkrh; /zqoksa esa

ifjd"kZ.k rFkk fotkrh; /qzoksa esa vkd"kZ.k gksrk gSA

• i`Foh ,d fo'kky pqEcd dh Hkkafr O;ogkj djrh gS] ftldk mÙkj

/qzo HkkSxksfyd nf{k.k /zqo ds fudV rFkk nf{k.k /zqo HkkSxksfyd mÙkj

/qqzo ds fudV gsA

• Lora=krk iwoZd yVdk pqEcd lnSo mÙkj&nf{k.k fn'kk esa Bgjrk gSA

• vkos'k ds izokg dks fo|qr /kjk dgrs gSaA fo|qr/kjk nks izdkj dh gksrh

gS&fn"V /kjk vkSj izR;korhZ /kjkA

• 'kq"d lsy o lapk;d lsy ds fn"V /kjk izkIr gksrh gSA bu lsyksa esa

jklk;kfud mQtkZ fo|qr mQtkZ esa :ikarfjr gksrh gSA

• tc dksbZ pqEcd fdlh cUn dq.Myh ds ikl xfr djrk gS rks dq.Myh

esa fo|qr pqEcdh; izsj.k ds dkj.k fo|qr /kjk izokfgr gksrh gSA

• tfu=k }kjk fo|qr mRiknu esa fo|qr pqEcdh; izsj.k dk mi;ksx gksrk gSA

• fo|qr rkjksa dks dHkh Hkh uaxk ugha NksM+uk pkfg,A uaxs fo|qr rkjksa ls

fo|qr vk?kkr yx ldrk gSA

• ftu fo|qr midj.kksa dks dk;Z djrs le; Nwus dh vko';drk gksrh

gS] mUgsa vo'; gh Hkw lEifdZr djuk pkfg,A

• fo|qr okgh ifjiFkksa esa lqj{kk ds fy, ,d ;qfDr dk mi;ksx fd;k

tkrk gSS] ftls ^lqj{kk Ý;wt* ;k ^Ý;wt* dgrs gSaA
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

1- fo|qr&jks/h D;k gksrs gSa\ rhu fo|qr&jks/h inkFkksZa ds uke fyf[k,A

2- fctyh dk dke djus okys feL=kh gkFk esa jcj ds nLrkus D;ksa igurs gSa\

3- dkap dh NM+ dks js'ke ds diM+s ls jxM+sa rks dkap dh NM+ /ukosf'kr

gksrh gSA D;k js'ke ds diM+s ij Hkh dksbZ vkos'k vk,xk\ le>kb;sA

4- tc ge ukbyksu ls cus oL=k va/sjs esa mrkjrs gSa rks pV&pV dh èofu

ds lkFk fpaxkfj;k¡ lh fn[kkbZ nsrh gSaA ,slk D;ksa gksrk gS\

5- LrEHk ^d* easa nh xbZ lwpuk dk feyku LrEHk ^[k* esa fn;s x;s 'kCn

ls dhft, %

LrEHk ^d*LrEHk ^d*LrEHk ^d*LrEHk ^d*LrEHk ^d* LrEHk ^[k*LrEHk ^[k*LrEHk ^[k*LrEHk ^[k*LrEHk ^[k*

1- fo'kky vkos'kksa dk foltZu (d) dqpkyd

2- vkos'kksa dk izokg ([k) fLFkj fo|qr

3- /kjk izokfgr djus esa v{ke inkFkZ (x) fo|qr /kjk

4- ltkrh; vkos'kksa dk ijLij izfrd"kZ.k (?k) rfM+r

6- rkacs dh NM+ dks lh/s gkFk esa idM+ dj vkosf'kr D;ksa ugha fd;k tk

ldrkA

7- eSXusVkbV dks yksM&LVksu D;ksa dgrs gSa\

8- fdlh rkj ls fo|qr /kjk izokfgr djus ij ikl j[kh pqEcdh; lwbZ esa

fo{ksi D;ksa gksrk gS\

9- fo|qr lsy D;k gksrs gSa\ 'kq"d lsy dh lajpuk fp=k }kjk le>kb;sA

10- Hkw&lEidZ.k dk D;k egRo gS\

11- fo|qr vk?kkr ls cpus ds fy, D;k lko/kfu;ka cjruh pkfg,\

ikBkar iz'uikBkar iz'uikBkar iz'uikBkar iz'uikBkar iz'u
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foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*foKku] Lrj&^x*

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo

10-110-110-110-110-1

1- (i) /ukos'k] ½.kkos'k (ii) izfrd"kZ.k] vkd"kZ.k (iii) rfM+r
(iv) leku] foijhr (v) pkyd (vi) fo|qr jks/h

2- (i) D (ii) D

10-210-210-210-210-2

1- (i) 1-5V (ii) 1-35V

2- lapk;d lsy

3- blds nksuksa fljksa dks cYc ls lkFk fdlh lsy ds nksuksa /qzoksa ls

tksM+saxsA

10-310-310-310-310-3

1- (i) mÙkj&nf{k.k] (ii) izfrd"kZ.k] vkd"kZ.k] (iii) pqEcd]

(iv) fnd~&lwpd] (v) nf{k.k

2- blesa ,d NksVk pqEcd yxk gksrk gSA

3- fn'kk tkuus ds fy, pqEcd ds lnSo mÙkj&nf{k.k fn'kk esa Bgjus ds

xq.k dk mi;ksx djrs gSaA

10-410-410-410-410-4

1- (i) /ukRed] ½.kkRed] (ii) /ukRed] (iii) tfu=k] Mk;useks]
(iv) lqj{kk] (v) Hkw&rkj] (vi) 50 gVZt~

mÙkjekykmÙkjekykmÙkjekykmÙkjekykmÙkjekyk
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eqDr csfld feqDr csfld feqDr csfld feqDr csfld feqDr csfld f'k'k'k'k'k{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk{kk & Hkkjrh; Kku ijEijk

fo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRofo|qr /kjk vkSj pqEcdRo
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