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ç;ksx'kkyk iqfLrdk HkkSfrdh µ d{kk 12

;g funf'kZr djuk fd vkos'k nks izdkj osQ gksrs gSa rFkk
ltkrh; vkos'kksa esa izfrd"kZ.k vkSj fotkrh; vkos'kksa esa
vkd"kZ.k gksrk gSA

(i) ltkrh; vkos'k ,d&nwljs dks izfrdf"kZr djrs gSa

dk¡p dh NM+ dks js'ke osQ diM+s osQ VqdM+s ls jxfM+,A bl NM+
dks fp=k D 1.1 esa n'kkZ, vuqlkj rkj osQ ,d -izsQe esa js'ke
vFkok uk;ykWu osQ /kxs osQ lkFk {kSfrt voLFkk esa yVdk nsaA
nwljh dk¡p dh NM+ dks Hkh leku izdkj ls jxfM+, vkSj bl
dk¡p dh NM+ osQ jxM+s x;s fljs dks fuyafcr dk¡p dh NM+ osQ
jxM+s x;s fljs osQ fudV ykb,A izs{k.k dhft,] D;k gksrk gSA
vki ;g ik,axs fd nksuksa fljs ,d&nwljs dks izfrdf"kZr
djrs gSaA bl iz;ksx dks Åuh diM+s ls jxM+h x;h nks ,cksukbV
dh NM+ksa osQ lkFk nksgjkb,A izR;sd izdj.k esa vki ;g ns[ksaxs
fd ltkrh; vkos'k ,d&nwljs dks izfrdf"kZr djrs gSaA pwafd
nksuksa dk¡p dh NM+ksa dks leku <ax ls jxM+k x;k gS] vr% nksuksa
dks leku izdkj osQ vkos'k vftZr djus pkfg,A bl iz;ksx ls
ge ;g fu"d"kZ fudkyrs gSa fd leku vFkok ltkrh; vkos'k
,d&nwljs dks izfrdf"kZr djrs gSaA

(ii) fotkrh; vkos'k ,d&nwljs dks vkdf"kZr djrs gSa

dk¡p dh NM+ dks js'ke osQ diM+s osQ VqdM+s ls jxfM+,A igys
fun'kZu dh Hkk¡fr bl NM+ dks fdlh flYd vFkok uk;ykWu osQ
/kxs ls fuyafcr rkj osQ izsQe esa {kSfrt voLFkk esa jf[k,A fdlh
,cksukbV dh NM+ dks Åuh diM+s ls jxfM+, vkSj bl NM+ osQ
jxM+s x;s fljs dks fuyafcr dk¡p dh NM+ osQ jxM+s x;s fljs osQ
fudV ykb,A (fp=k D 1-2) izs{k.k dhft,] D;k gksrk gSA vki
;g ik,axs fd ,cksukbV dh NM+ dk¡p dh NM+ dks vkdf"kZr
djrh gSA ;g iz;ksx ;g n'kkZrk gS fd fotkrh; vkos'k
,d&nwljs dks vkdf"kZr djrs gSaA

         izn'kZu 11111
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fp=k D 1.2 fotkrh; vkos'k ,d&nwljs dks vkdf"kZr djrs gSaA
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fp=k D 1.1 ltkrh; vkos'k ,d nwljs dks izfrdf"kZr djrs gSa

izn'kZu
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    izn'kZu

uksV

1- vkosf'kr ,cksukbV NM+ vkosf'kr dk¡p dh NM+ ls fHkUu O;ogkj n'kkZrh gS] vFkkZr~ ,cksukbV dh NM+
}kjk vftZr vkos'k fHkUu izdkj dk gSA

2- ;g ifjikVh dk fo"k; gS fd dk¡p dh vkosf'kr NM+ rFkk blh dh Hkk¡fr O;ogkj djus okyh lHkh
vU; vkosf'kr oLrq,¡ /ukosf'kr dgykrh gSaA

3- blh izdkj ,cksukbV dh vkosf'kr NM+ rFkk blh dh Hkk¡fr O;ogkj djus okyh lHkh vU; oLrq,¡
½.kkosf'kr dgykrh gSaA

1
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        izn'kZu 22222

fLFkj oS|qr ifjj{k.k funf'kZr djuk

fo|qrn'khZ dks laioZQ vFkok izsj.k fof/ }kjk vkosf'kr dhft,A fo|qrn'khZ esa fo{ksi mldk
vkosf'kr gksuk iznf'kZr djrk gSA vkosf'kr fo|qrn'khZ dh ?kqaMh osQ fudV ,cksukbV vFkok dk¡p
(vFkok FkekZdksy dk ,d VqdM+k)dh ,d dh vkosf'kr NM+ ykb,A fo|qrn'khZ esa fo{ksi.k
dk c<+uk vFkok ?kVuk ;g bafxr djrk gS fd NM+ ij vkos'k dh izÑfr vkosf'kr fo|qrn'khZ
ij vkos'k osQ ltkrh; gS vFkok fotkrh;A vkosf'kr NM+ dks fo|qrn'khZ ls nwj ys tkb,A
;g lqfuf'pr dhft, fd vc Hkh fo|qrn'khZ vkosf'kr gksA ;fn ,slk ugha gS] rks bls iqu%
vkosf'kr dhft,A vc iz;ksx'kkyk LVSaM ls ,d fVu osQ fMCcs dks bl izdkj fuyafcr dhft,
fd bldk [kqyk fljk iQ'kZ dh vksj gksA Vsi dh lgk;rk ls fdlh rkj osQ ,d fljs dks
/krq osQ bl fMCcs ls fpidk nhft,A rkj osQ nwljs fljs dks /jrh ls tksM+ nhft,] ftlls
/krq dk fMCck HkwlaifoZQr gks tk, gSA /hjs&/hjs /krq osQ fMCcs dks bl izdkj uhps ykb,
fd ;g fo|qrn'khZ dh ?kqaMh dks iw.kZr% <d ysA ;g lko/kuh cjfr, fd /krq dk fMCck
?kqaMh dks pkjksa vksj ls <drs le; ?kqaMh vFkok fo|qrn'khZ osQ <k¡ps ls Li'kZ u djsa (fp=k
D 2-1)A ;g uksV dhft, fd fo|qrn'khZ vc Hkh vkosf'kr gS ftls fo|qrn'khZ dh lqbZ ;k
if=k;ksa osQ fo{ksi.k }kjk irk py tkrk gSA vc iqu% vkosf'kr ,cksukbV vFkok dk¡p dh NM+
dks /krq osQ fMCcs osQ ckgj fo|qr n'khZ dh ?kqaMh osQ fudV ykb,A bl ckr dk è;ku jf[k,
fd vkosf'kr NM+ /krq osQ fMCcs ls Li'kZ u djsA tSlk fd vkius igys izs{k.k fd;k Fkk]
vc Hkh vkosf'kr fo|qrn'khZ osQ fo{ksi.k esa dksbZ ifjorZu gksrk gS\ ;fn ugha] rks bldk vFkZ
gS fd HkwlaifoZQr /krq dk fMCck vkosf'kr fo|qrn'khZ dk fLFkj oS|qr ifj{k.k dj jgk gSA
vius izs{k.kksa] fo'ks"kdj HkwlaifdZr /krq osQ fMCcs dh Hkwfedk ij ifjppkZ dhft,A

fo|qrn'khZ dh ?kqaMh osQ fudV vFkok /krq osQ fMCcs osQ ckgj fLFkr dksbZ vkosf'kr
,cksukbV ;k dk¡p dh NM+ fo|qrn'khZ dh if=k;ksa ij dksbZ izHkko ugha MkyrhA ;gh fLFkj
oS|qr ifjj{k.k gSA

E

C
D

fp=k D 2.1 HkwlaifoZQr fMCck
C fMLd D dks
,cksukbV NM+ osQ
fo|qr {ks=k ls
ifjjf{kr djrk
gSA

 * dk¡p osQ ,d fxykl ,oa ,syqfefu;e dh iRrh dk mi;ksx dj ,d dkepykmQ fo?kqrn'khZ vklkuh ls cuk;k tk ldrk gSA
foLr`r fooj.k osQ ifjf'k"V & 1 nsf[k,
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fp=k D 2.2  ifjjf{kr fo|qrn'khZ

          uksV

vki ;g ns[ksaxs fd fdlh lqxzkgh Lo.kZ i=k fo|qrn'khZ] tks vkos'k dh ;FkkFkZ eki dj ldrk
gS] dks Hkh mfpr ifjj{k.k dh vko';drk gksrh gS rkfd ikl osQ vkos'k bldh if=k;ksa dks
izHkkfor u djsaA
fo|qrn'khZ dks
mfpr izdkj ls
ifjjf{kr djus
osQ fy, bls /krq
osQ fMCcs C esa
cuk;k tkrk gS
(fp=k D 2-2)A

if=k;ksa dks ns[k
ldus osQ fy,]
fMCcs osQ <Ddu
dks dk¡p dh
òÙkkdkj 'khV G
}kjk izfrLFkkfir dj nsrs gSaA bl izdkj fo|qrn'khZ osQ ihNs vFkok blosQ ik'ok±s ij vok¡Nuh;
vkos'kkas A dks ykus ij Hkh bldh if=k;ksa dh vilkfjrk esa dksbZ ifjorZu ugha gksrkA if=k;ksa
dks /kj.k djus okys LraHk E dk HkwlaifoZQr fMCcs ls jks/u vojks/h MkV D yxkdj fd;k
tk ldrk gSA

2

dks fo|qrn'khZ osQ ik'oks± vFkok blosQ
ihNs ykus ij bldh ifÙk;ksa dh vilkfjrk
esa dksbZ ifjorZu ugha gksrk gSA
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       izn'kZu 33333

(i) fdlh ,sls dkepykÅ Ý+;w”k dk fun'kZu tks fdlh fuf'pr fo|qr /kjk dks
izokfgr djus ij fi?ky tkrk gS] rFkk

(ii) nSfud thou esa mi;ksx gksus okys fofHkUu izdkj osQ Ý+;w”kksa dk fun'kZuA

(i) fdlh ,sls dkepykÅ Ý+;w”k dk fun'kZu tks fdlh fuf'pr fo|qr /kjk dks
izokfgr djus ij fi?ky tkrk gSA

fdlh mi;qDr Ý+;w”k rkj (tSls vuqerkad 5 A) dk NksVk VqdM+k yhft, rFkk bls
dkepykÅ [kqys izdkj osQ Ý+;w”k gksYMj (ifjf'k"V 4 nsf[k,) osQ fljksa ls tksfM+,A bl fo|qr
Ý+;w”k osQ Js.kh Øe esa ,d 6 V ysM lapk;d cSVjh] 6 V (18 W vFkok 24 W) dk ,d
(gksYMj esa yxs gq,) fo|qr cYc rFkk Iyx oqaQth dks fp=k D 3.1 esa n'kkZ, vuqlkj la;ksftr
dhft,A oqaQth dks Iyx esa yxkdj nsf[k, fd cYc tyrk gS vFkok ughaA Ý+;w”k rkj dk izs{k.k
dhft,A nsf[k,] D;k ;g vizHkkfor jgrk gS\ vc] ifjiFk dks fofPNsn djus osQ fy, oqaQth
fudkfy,A rkacs dk eksVk rkj ysdj blosQ fljksa dks cYc osQ nksuksa VfeZuy ls tksM+dj bldk
y?kqiFku dhft,A oqQN {k.k osQ fy, oqaQth dks iqu% Iyx esa yxkb,] bl ckj cYc ugha
tysxkA D;k Ý+;w”k >V ls rM+drk gS\ lko/kuhiwoZd izs{k.k dhft,A

(ii) nSfud thou esa mi;ksx gksus okys fofHkUu izdkj
osQ Ý+;w”kksa osQ mi;ksx dk fun'kZu

fofHkÂ izdkj osQ Ý+;w”k bd_s dhft, tSls (i) fofHkUu fo|qr
lkf/=kksa esa mi;ksx gksus okys (ii) esUl esa mi;ksx gksus okys
ftudh /kjk vuqerkad 5 A gSS A(iii) esUl esa mi;ksx gksus
okys ftudh /kjk vuqerkad 15 A gSS A budk izs{k.k dhft,
rFkk buesa mi;ksx gksus okys rkj dh eksVkbZ osQ ckjs esa izkIr
tkudkjh uksV dhft,A fo|qr esUl esa mi;ksx gksus okyk ,d
fLop cksMZ yhft,A bl fLop cksMZ esa Ý+;w”k osQ lkFk ,d
Ý+;w”k lkWosQV] ,d cYc gksYMj (ftlesa 100 W, 230 V

dk cYc yxk gks) rFkk Js.khØe esa ,d fLop  yxk gksuk
pkfg,A blesa Ý+;w”k osQ lkFk i`Fkd :i ls Js.kh Øe esa
fo|qr ghVj tSls fo|qr lkf/=kksa dks la;ksftr djus osQ fy,
fLop osQ lkFk ,d lkWosQV Hkh yxk gksuk pkfg,A fLop cksMZ

Ý;wt- rkj

,d dkepykmQ

[kqyk Ý;wt gksYMj-

fp=k D 3.1 Ý+;w”k dh dk;Zfof/ osQ fun'kZu ds fy, ifjiFk

* ,d dkepykmQ [kqyk -iQ;wt gksYMj cukus osQ fy, ifjf'"V &4 nsf[k, A .



247

    izn'kZu

dks esUl ls la;ksftr djus ls iwoZ Ý+;w”k okys lkWosQV esa 5A dk Ý+;w”k rkj yxkb,A fLop
cksMZ esa iznku fd;s x;s fLop }kjk fo|qr cYc dks tykb,A fo|qr cYc pedus yxsxkA
Ý+;w”k rkj dk izs{k.k dhft,A D;k ;g lqjf{kr gS\ D;ksa\ cYc dk fLop ^vkWi+Q* dhft,A
fo|qr esUl ls cksMZ dk Iyx gVk nhft,A Vscy ySai esa yxs fo|qr /kjk ys tkus okys lkekU;
yphys osQcy osQ rk¡cs osQ rkjksa esa ls ,d iryk rkj yhft, vkSj bls Ý+;w”k lkWosQV esa
izfrLFkkfir dj nhft,A fLop cksMZ dks nksckjk fo|qr esUl ls la;ksftr djosQ cYc dk
fLop ^vkWu* dhft,A D;k vc Hkh cYc pedrk gS vkSj pedrk jgrk gS\ cksMZ dk Iyx
fudky yhft, rFkk dkepykÅ Ý+;w”k rkj ij izHkko nsf[k,A D;k blosQ jax esa ifjorZu gksrk
gS\ vc] dksbZ fo|qr ghVj (1500 W ;k 2000 W, 230 V) cksMZ ls la;ksftr dhft,A
fLop cksMZ dks esUl ls la;ksftr dhft,A ghVj dk fLop ̂ vkWu* dhft,A D;k dkepykÅ
Ý+;w”k vc mM+ tkrk gS\ esUl ls Iyx fudky yhft, rFkk Ý+;w”k dk izs{k.k dhft,A D;k
vki blosQ fdlh Hkkx dks vFkkZr~ bldh oqQN yackbZ dks fi?kyk gqvk ikrs gSa\ 6V cYc
dk y?kqiFku djus osQ i'pkr~ mijksDr iz;ksx esa vf/d le; rd ifjiFk esa fo|qr /kjk
D;ksa izokfgr ugha djuh pkfg,\

ifjppkZ

1- ;fn vkius [kqys izdkj dk dkepykÅ Ý+;w”k gksYMj ugha cuk;k gS rks Ý+;w”k rkj dks
nks exj fDyiksa (nk¡rsnkj fDyiksa) ls la;ksftr dhft,A ifjPNsn 4 esa o.kZu fd;s x;s
[kqys izdkj osQ Ý+;w”k gksYMj }kjk vkSj vPNk fun'kZu gksrk gSA

2- vki ,d izfrjks/ ehVj osQ mi;ksx ls lrrrk tk¡p djosQ Ý+;”k dh izpkyu fLFkfr
dh tk¡p dj ldrs gSaA ;fn ,d ^chi* lqukbZ nsrk gS rks Ý+;w”k Bhd gS vkSj ;fn dksbZ
^chi* lqukbZ ugha nsrk gS rks ;g le>k tk ldrk gS fd Ý+;w”k mM+ x;k gSA

3
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       izn'kZu 44444

;g funf'kZr djuk fd vklqr ty }kjk mPp izfrjks/ izLrqr fd;k tkrk gS rFkk tc
blesa lksfM;e DyksjkbM feykrs gSa rks ;g fuEu izfrjks/ izLrqr djrk gSA

nks bysDVªksM A ,oa B (uaxs rkacs osQ rkj }kjk ydM+h dh NM+ ls yVdh ,syqfefu;e&if=k;k¡
;k ifêðdk,¡ ys ldrs gSa) yhft, rFkk bUgsa vklqr ty ls yxHkx vk/s Hkjs chdj esa Mqcksb,A
bu bysDVªk sMk s a dks ifjiFk&vkjs[k (fp=k D 4.1) es a n'kk Z, vuqlkj 'kq"d lsy
(1.5 V), ,d VSfiax oqQath ,oa izdk'k mRltZd Mk;ksM (LED) ls la;ksftr dhft,A pw¡fd

LED fo|qr /kjk dk pkyu osQoy ,d gh fn'kk esa
djrk gS] vr% ;g tk¡p dj yhft, fd bls mfpr
izdkj ls la;ksftr fd;k x;k gS vFkok ughaA ;g
lqfuf'pr dj yhft, fd lsy osQ /u VfeZuy ls
bldk mfpr VfeZuy gh la;ksftr gks ftlls ;g
peosQA bldh tk¡p djus osQ fy, A rFkk B

bysDVªksM dks ty ls ckgj fudky yhft,A oqQN
{k.k osQ fy, bu nksuksa dks ,d&nwljs ls Li'kZ
djkdj ns[ksa fd LED pedrk gSA blosQ i'pkr~ A
,oa B dks ty esa j[kdj bUgsa ,d&nwljs ls
vfèkdre varjky cukrs gq, ìFkd jf[k,A D;k vc
LED pedrk gS\ nksuksa A ,oa B bysDVªksMksa dks
bl izdkj ,d&nwljs osQ fudV jf[k, fd nksuksa osQ
chp ty esa y?kq varjky gksA nsf[k, fd cy LED

pedrk gS vFkok ugha\ tc nksuksa bysDVªksMksa dks
ty esa ,d&nwljs ls ml nwjh ij j[ksa ftl nwjh ij

j[kus ls ped ugha jgk Fkk vkSj ml fLFkfr ij ty esa ,d pqVdh ued feykb,A D;k vc
LED pedrk gS\ vius izs{k.kksa osQ vk/kj ij fu"d"kZ fudkfy,A

uksV
1- ;fn vki LED dks fdlh dc fo|qr /kjk ekius okys fofHkUu ijklksa osQ cgqyekih

eYVhehVj ls izfrLFkkfir djsa rFkk ty esa leku eki osQ yo.k dks pj.kksa esa feyk,¡]
rc vki izR;sd izdj.k esa yo.k dh lkanzrk Kkr dj ldrs gSa rFkk foy;u dk izfrjks/
Hkh Kkr dj ldrs gSaA iz;ksx dh vof/ esa nksuksa ifêð;ksa dh fLFkfr;ksa esa dksbZ ifjorZu
er dhft,A bl izdkj vki ;g vè;;u dj ldrs gSa fd yo.k dh lkanzrk esa

fp=k D 4.1  ued feykus ij vklqr ty dh oS|qr pkydrk ij izHkko
dks funf'kZr djus dh O;oLFkk
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ifjorZu osQ lkFk izfrjks/ esa fdl izdkj ifjorZu gksrk gSA bl iz;ksx dks fo|kFkhZ
ifj;kstuk dk;Z osQ :i esa ys ldrs gSaA

2- O;kid :i esa] fdlh fo|qr vi?kV~; (fdlh yo.k dk foy;u ftlosQ v.kq
½.kk;u ,oa /uk;u esa VwV tkrs gSa) dh pkydrk lkanzrk esa o`f¼ gksus ij ?kV tkrh
gSA ,slk gksus dk rF; ;g gS fd tSls&tSls lkanzrk esa o`f¼ gksrh gS fo|qr okgd(/u
,oa ½.k vk;u) vf/d la[;ksa esa miyC/ gksus yxrs gSa tks nksuksa bysDVªksMksa osQ chp
vuqiz;qDr djus ij mRiUu fo|qr {ks=k esa xfr djrs gSaA

3- tcfd /krq osQ rkj esa fo|qr /kjk osQ izokg esa osQoy ½.kkos'kksa (bysDVªkWuksa) osQ
viokg dk ;ksxnku gksrk gS] fo|qr vi?kV~;ksa osQ izdj.k esa fo|qr /kjk osQ izokg esa
½.kk;uksa osQ lkFk&lkFk /uk;u Hkh ;ksxnku nsrs gSaA ;g xfr fo|qr {ks=k dh fn'kk esa
ean viokg osQ lkFk Vs<+h&es<+h gksrh gSA

4
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       izn'kZu 55555

ysM lapk;d lsy dh fØ;kfof/ dks funf'kZr djuk

fp=k D 5.1 esa n'kkZ, vuqlkj fo|qr ifjiFk O;ofLFkr dhft,A lapk;d lsy osQ lkFk
Js.khØe esa 1 Ω izfrjks/d rFkk ,sehVj la;ksftr dhft,A 6 V lapk;d lsy osQ fljksa ls
oksYVehVj la;ksftr dhft,A ifjiFk dks ,d ;k nks lsosaQM ls vf/d le; osQ fy, dk;Z
er djus nhft,A bl dk;Z osQ fy, ifjiFk esa Iyx oaqQth osQ LFkku ij [kV oaqQth iz;ksx
dhft,A [kV oqaQth dks nckus ij vki oksYVehVj esa n'kkZ, vuqlkj lapk;d lsy dh oksYVrk
esa vYi deh dk izs{k.k djsaxsA oksYVehVj (V) rFkk ,sehVj (I) osQ ikB~;kad uksV djosQ lsy
dk vkarfjd izfrjks/ Kkr dhft,A ifjiFk esa izokfgr /kjk dks ifjofrZr djosQ izs{k.kksa dks
nksgjkb,A bl dk;Z osQ fy, vkidks ifjiFk esa /kjk fu;a=kd dks la;ksftr djus dh
vko';drk gksxhA vius izs{k.kksa osQ izs{k.k rkfydk esa uksV djosQ lapk;d lsy dk vkarfjd

izfrjks/ 
E – V

I
r
 = Ω 
 

ifjdfyr dhft,A

fp=k D 5.1 ysM lapk;d lsy osQ fuEu vkarfjd izfrjks/ osQ fun'kZu
osQ fy, ifjiFk
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uksV
1- fdlh iqjkus ysM lapk;d lsy ls fudkyh x;h ysM fxzM dk ijh{k.k dhft,A blosQ

èku ,oa ½.k bysDVªksMksa dks igpkfu,A ysM&vkWDlkbM dh ifêðdk,¡ /u bysDVªksM dh
Hkk¡fr dk;Z djrh gSa rFkk Liath ysM ½.k bysDVªksM dh Hkk¡fr dk;Z djrk gSA

2- {kfrxzLr gksus ls cpkus osQ fy, 6
V lapk;d lsy osQ Js.khØe esa
,d fuEu izfrjks/ la;ksftr fd;k
tkrk gSA ;g la;ksth rkjksa dks rIr
gksus ls Hkh cpkrk gS ftlls gkFk
ty ldrs gSaA

3- cSVjh dk y?kqiFku dnkfi u djsa
D;ksafd ,slk djus ij cSVjh dh
vk;q dkiQh ?kV tkrh gSA vfr
mPPk /kjk mRiUu gksus ij oqQN
miLdj tSls y?kq ijkl osQ ,sehVj {kfrxzLr gks ldrs gSaA

4- ;fn fdlh lsy dh oksYVrk lkekU; ijkl 2.0 oksYV ls ?kVdj 1.85 oksYV jg tk;s
rks cSVjh dks iqu% pktZ dhft,A blosQ fy, cSVjh dks cSVjh pktZd ls fp=k D 5.2

esa n'kkZ, vuqlkj la;ksftr dhft,A

5- cSVjh osQ mi;ksx rFkk blosQ pktZu dh vof/ esa gksus okyh jklk;fud vfHkfØ;k,a
bl izdkj gSa &

/u bysDVªksM

     
42 4 2PbO 4H SO 2e PbSO 2H O+ − − →+ + + +←

foltZu @ mi; ksx oQs le;

pktZu

½.k bysDVªksM

4 4Pb SO PbSO 2e−→+ +←
foltZu @ mi; ksx oQs le;

pktZu

bl izdkj mi;ksx dh vof/ esa nksuksa bysDVªksMkas ij PbSO
4 
 curk gS rFkk vfr mi;ksx

gq, lsy dks ¶lYisQVhÑr¸ dgk tkrk gSA lkFk gh ty fufeZr gksus rFkk lYÝ;wfjd
vEy osQ [kir gksus osQ iQyLo:i vEy dk ?kuRo de gks tkrk gSA

          6- fdlh cSVjh osQ vfr pktZu dk izHkko ;g gksrk gS fd fo|qr vi?kVu osQ dkj.k ty
dh {kfr gks tkrh gSA vr% fujarj cSVjh esa ty osQ ry dh tk¡p dh vko';d gksrh
gS vkSj ty osQ ry dks Åij mBkus osQ fy, vklqr ty Hkjuk gksrk gSA bl izfØ;k
dks dHkh&dHkh vklqr ty ls ¶Åij rd Hkjuk¸ dgrs gSaA

fp=k D 5.2 cSVjh pktZd dh lgk;rk ls cSVjh ds pktZu ds fy,
ifjiFk

5

cSVjh pktZj
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7- fdlh vEy lapk;d lsy dh emf dh eki }kjk ;g ijh{k.k djuk] fd lsy dks
pktZu dh vko';drk gS vFkok ugha] vPNh fof/ ugha gSA bldk dkj.k ;g gS fd
lkekU; oksYVehVj }kjk oksYVrk dh vfr ifj'kq¼ eki ugha gks ikrh rFkk 1.85 V dks
1.9 V i<+k tk ldrk gSA

lsy osQ Hkhrj Hkjs vEy dk ?kuRo dgha vPNk lwpd gksrk gSA pkftZr lapk;d lsy
esa ;g 1-26 kg/L gksrk gSA tc ;g ?kVdj 1-20 kg/L gks tkrk gS rks lapk;d lsy
dks iqu% pktZu dh vko';drk gksrh gSA lapk;d lsy esa Hkjs vEy dk ?kuRo] bl
dk;Z osQ fy, fufeZr fof'k"V gkbMªksehVj dh lgk;rk ls ekfi, rFkk lapk;d lsy
dh fLFkfr osQ ckjs esa fu"d"kZ fudkfy,A ?kuRo dh eki bls vklqr ty ls ¶mQij
rd iwjk Hkjuş  osQ i'pkr~ gh djuh pkfg, A

8- u;h cSVfj;ksa osQ fy, lYÝ;wfjd vEy dk foy;u] vius ls 3&xqus vk;ru osQ vklqr
ty esa /hjs&/hjs lkanz vEy dks mM+sy dj cuk;k tkrk gSA tc ;g vEy 'khry gks
tkrk gS] rks bls u;h ysM lapk;d lsy esa Hkj nsrs gSa vkSj fiQj jkr Hkj cSVjh dk pktZu
fd;k tkrk gSA
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;g funf'kZr djuk fd /kjk ekid ;qfDr dk ifjfer 'kwU;sÙkj izfrjks/ gksrk gSA

fp=k D 6.1 esa n'kkZ, vuqlkj lsy] oqaQth] /kjk fu;a=kd] ,sehVj rFkk vkafdd cgqyekih(fMftVy
eYVhehVj DMM)dk mi;ksx djosQ ifjiFk cukb,A oqaQth dks can dhft, rFkk /kjk
fu;a=kd dks lek;ksftr djosQ ,ehVj esa 1A dksfV dh /kjk izokfgr dhft,A vkafdd
cgqyekih osQ oksYVehVj }kjkdcmV ijkl esa ,sehVj osQ fljksa ij foHkoikr (V) dk izs{k.k
dhft,A vius izs{k.kksa dks vafdr djosQ foHkoikr (V) rFkk ,sehVj osQ ikB~;kad I osQ vuqikr

}kjk ,sehVj dk izfrjks/ R=
  V

I
Ω



  Kkr dhft,A ,sehVjksa osQ fofHkUu ikB~;kadksa osQ fy,]

viuh fØ;kfof/ dks nksgjkb, rFkk izfrjks/ dk vkSlr eku ifjdfyr dhft,A

uksV

fp=k  D 6.1 ,sehVj osQ izfrjks/ dh eki

1- ;|fi lkekU;r% ;g dgk tkrk gS fd ifjiFk esa ,sehVj dks Js.khØe esa la;ksftr
djrs gSa D;ksafd budk dksbZ izfrjks/ ugha gksrkA ;g ,d vkn'kZ izdj.k gSA ijarq O;ogkj
esa ,slk ugha gksrkA ,sehVj dk ifjfer 'kwU;sÙkj izfrjks/ gksrk gSA

2- mijksDr iz;ksx dks ,d feyh,ehVj (ftldk izfrjks/ 10 Ω dh dksfV dk gksrk gS)
vFkok ,d ekbØks,ehVj (ftldk izfrjks/ k Ω dksfV dk gksrk gS) dk mi;ksx djosQ
Hkh funf'kZr fd;k tk ldrk gSA

        izn'kZu 66666
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;g funf'Zkr djuk fd oksYVst ekid ;qfDr dk vifjfer izfrjks/ gksrk gS A

fp=k D 7.1 esa n'kkZ, vuqlkj ,d lsy] ,d oaqQth] ,d oksYVehVj rFkk nks dkcZu izfrjks/
(izR;sd 10kΩ) dk mi;ksx djosQ ifjiFk cukb,A oaqQth dks can djosQ oksYVehVj dks
nksuksa esa ls fdlh ,d dkcZu izfrjks/d osQ fljksa ds chp yxkdj blds ikB~;kad dk izs{k.k
dhft,A lehdj.k D 7.1dk mi;ksx djosQ oksYVehVj dk izfrjks/ ifjdfyr dhft,A

vfèkd lsyksa osQ mi;ksx dj E osQ eku ifjofrZr djosQ iz;ksx dks nksgjkb,A

uksV

1- lkekU;r% ;g dgk tkrk gS fd pw¡fd oksYVehVj dks ik'oZ esa la;ksftr djrs gSa] bldk
izfrjks/ vuarr% cM+k gksrk gSA ijarq] O;ogkj esa ,slk ugha gksrk] ;g ,d vkn'kZ izdj.k gSA
izR;sd oksYVehVj fo'ks"kr% vuq:i ehVjksa dk ifjfer izfrjks/ gksrk gSA

oksYVehVj osQ izfrjks/ dks R
V
 }kjk rFkk fo|qr/kjk dks I }kjk fu:fir djus ij ifjiFk

(fp=k D 7.1) dk fo'ys"k.k fuEu izdkj ls fd;k tkrk gS

 
 
 =
 + + 

E
I

RR
R

R R
v

v

       izn'kZu 7 7 7 7 7

fp=k D 7.1 oksYVehVj dk izfrjks/ ekiuk
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vr% oksYVehVj dk ikB~;kad vFkkZr~ AB osQ fljksa osQ chp oksYVrk

 
 
 = =
  + ++ + 

V V

V V V

V

RR ERE
V

RR R R R R
R

R R

2

2
=

−V

VR
R

E V

2- ;fn R
V 
vuar dh vksj mixeu djrk gks lehdj.k D 7.1 ls V= 

2

E
 gksrk gSA okLro

esa] ;g 
2

E
 ls cgqr de gksrk gSA

7

(D 7.1)
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     izn'kZu 88888

fp=k D 8.1 NM+ pqacd osQ fudV yksg jsru Lo;a
dks pqacdh; {ks=k js[kkvksa osQ vuqfn'k
lajsf[kr dj ysrh gSA

S N

yksgpw.kZ dh lgk;rk ls fdlh pqacd dh {ks=k js[kk,¡ funf'kZr djukA

7.5 cm vFkok 10 cm vkeki ,d dk izcy NM+ pqacd yhft,A bls fdlh dk¡p dh 'khV
osQ uhps mlosQ osaQnz ij jf[k,A dk¡p dh 'khV dks pkj ydM+h osQ xqVdksa ij {kSfrtr%

lek;ksftr dhft, vkSj {kSfrtrk dh tk¡p fLifjV ysoy }kjk dhft,A dk¡p
dh 'khV ij pqacd osQ pkjksa vksj eghu yksgpw.kZ fNM+fd,A dk¡p dh 'khV
dks dbZ ckj /hjs&/hjs FkiFkikb,A D;k gksrk gS] bldk izs{k.k dhft,A vki
;g ns[ksaxs fd yksgpw.kZ Lo;a dks fp=k D 8.1 esa n'kkZ, vuqlkj ,d fu;fer
iSVuZ esa O;ofLFkr dj ysrs gaSA ,slk blfy, gksrk gS fd pqacdh; {ks=k osQ
izHkko esa yksg d.k y?kq pqacdksa dh Hkk¡fr O;ogkj djrs gSa rFkk pqacdh; {ks=k
dh {ks=kh; js[kkvksa osQ vuqfn'k ,d yach  Ükàa[kyk cuk ysrs gSaA vr% ;s
paqcdh; {ks=k js[kkvksa osQ vuqfn'k lajsf[kr gks tkrs gSaA è;ku nhft, yksg
d.kksa dh yach  Ük`[kyk,¡ pqacd osQ mÙkj /zqo ls vkjaHk gksrh gSa rFkk nf{k.k
èkzqo ij lekIr gksrh gSa vkSj eè; Hkkx esa vkil esa varjky cuk;s j[krh gSaA
{ks=k js[kkvksa osQ iSVuZ dk lko/kuhiwoZd izs{k.k dhft, rFkk nks layXu {ks=k
js[kkvksa osQ chp osQ varjky ,oa ml varjky esa pqacdh; {ks=k dh rhozrk esa
laca/ osQ ckjs esa fu"d"kZ fudkfy,A vki D;k fu"d"kZ fudkyrs gSa] bls
lwfpr dhft,A

uksV

1- dk¡p dh 'khV ij ySdvj isaV (jaxghu ikjn'khZ jksxu) fNM+d dj yksgpw.kZ osQ iSVuZ
dks dk¡p dh 'khV ls fpidk;k tk ldrk gSA bls 'kq"d gksus nhft,A ;g ,d LFkk;h
funsZ'k gks ldrk gSA

2- eku yhft, vki bl iz;ksx dks uhps fn;s vuqlkj pqacdh; oaQikl osQ lkFk djrs gSaA
vki fdlh iryh dk¡p dh 'khV (vFkok IykbZoqM dh iryh 'khV ;k eksVh dkMZcksMZ
dk pknj) osQ uhps NM+ pqacd j[krs gSaA 'khV ij dkx”k fcNkrs gSa rFkk bls fLifjV
ysoy dh lgk;rk ls {kSfrt cukrs gSaA blosQ i'pkr~ vki pqacdh; oaQikl dh lgk;rk
ls {ks=k js[kk,¡ vkysf[kr djrs gSaA vki fdl izdkj dh {ks=k js[kk,¡ izkIr djus dh vis{kk
djrs gSa\ D;k dksbZ {ks=k js[kk pqacd ls gksdj iw.kZ ywi cukrh gS\ ,d izkjafHkd fof/
osQ fy, vki iz;ksx'kkyk iqfLrdk foKku d{kk X (,ulhbZvkjVh 2008 iz;ksx 52]
i`"B 217&200) dh lgk;rk ys ldrs gSaA
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fdlh NM+ pqacd osQ pkjksa vksj osQ {ks=k esa fofHkUu inkFkks± dks ykus ij pqacdh; {ks=k
iSVuZ ij mRiUu izHkko dks funZsf'kr djuk

eksecÙkh osQ fi?kys ekse dk mi;ksx djosQ ,d Mªkbax cksMZ ysdj bl ij lkns dkx”k dh
,d lery 'khV fpidkb,A dkx”k dh 'khV osQ osaQnz ij ,d&nwljs ls yacor nks js[kk,¡ NS

rFkk EW [khafp,A dkx”k dh 'khV osQ osaQnz ij pqacdh; oaQikl dks j[kdj Mªkbax cksMZ dks
rc rd ?kw.kZu djkb, tc rd oaQikl ckWDl dh pqacdh; lwbZ] NS js[kk dks vfrPNkfnr
u dj ysA bl fLFkfr esa lwbZ mÙkj&nf{k.k fn'kk dks laosQr djsxhA bl izfØ;k esa] ;g
lqfuf'pr djus osQ fy, fd lwbZ rFkk bldh /qjh osQ chp ?k"kZ.k U;wure gks] Mªkbax cksMZ dks
/hjs&/hjs FkiFkikb, rkfd ;g eqDr :i ls ?kw.kZu djsA pkWd ls Mªkabx cksMZ dh cfgjsZ[kk
[khafp,A leLr iz;ksx dh vof/ esa Mªkabx cksMZ dh fLFkfr ls dksbZ NsM+NkM+ ugha djuh
pkfg,A pqacd dks js[kk NS osQ eè; esa lfEer% jf[k, rkfd pqacd dk v{k mÙkj&nf{k.k
fn'kk osQ vuqfn'k gks rFkk bldk mÙkj /zqo mÙkj fn'kk dh vksj gksA bl fLFkfr esa pqacdh;
v{k Hkh dkx”k ij [khaph x;h ,d js[kk osQ laikrh gksrk gSA bl izdkj vki pqacd dks
pqacdh; ;kE;ksÙkj esa j[k nsrs gSaA pqacdh; oaQikl dh lgk;rk ls pqacd dh {ks=k js[kk,¡
vkjsf[kr dhft,A mu fcanqvksa dks Kkr dhft, tgk¡ i`Foh dk {kSfrt pqacdh; {ks=k pqacd osQ
pqacdh; {ks=k dks larqfyr djrk gSA ;s mnklhu fcanq gSaA vkidks fun'kZu 8 esa izkIr iSVuZ osQ
leku iSVuZ izkIr gksrk gSA bl iz;ksx dks funf'kZr djrs le; lHkh pqacdksa ,oa pqacdh; inkFkks±
dks Mªkabx cksMZ ls nwj jf[k,A vc Mªkabx cksMZ ij fcNh dkx”k dh 'khV dks izfrLFkkfir
dhft,A pqacd dks mlh LFkku ij jf[k, rFkk pqacd ls oqQN nwjh ij tSls mÙkj fn'kk esa pqacd
osQ mÙkj /zqo dh vksj ,d ueZ yksgs dh ,d NM+ jf[k,A pqacd dk pqacdh; {ks=k iqu%
vkjsf[kr dhft,A vc ;g iSVuZ oSQlk gS\ vki ;g ns[krs gSa fd ;g iSVuZ vosQys pqacd osQ
iSVuZ ls dkiQh fHkUu gSA cgqr&lh {ks=k js[kk,¡ ueZ yksgs dh NM+ vFkok blosQ ikl ls xqtjrh
gSaA mnklhu fcanq Hkh pqacd ls nwj gks tkrs gSaA pqacdh; oaQikl dh lgk;rk ls ueZ yksg NM+
dh /zqork dk ijh{k.k dhft,A vki ;g ik,axs fd ;g pqacd cu x;k gSA bl iz;ksx dks
fofHkUu inkFkks± tSls ,syqfefu;e] dkWij] fuosQy] Øksfe;e] IykfLVd dh NM+ksa osQ lkFk
nksgjkb,A js[kkvksa osQ iSVuZ dk izs{k.k dhft,A

  uksV

1- yksgs dh NM+ dk og fljk ftl ij pqacd osQ mÙkj /qzo ls vkjaHk gksdj cgqr&lh
{ks=k js[kk,¡ izos'k djrh gSa] nf{k.k /qzo dh Hkk¡fr O;ogkj djrk gS rFkk nwljk fljk mÙkj

        izn'kZu 99999
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èkzqo dh Hkk¡fr O;ogkj djrk gSA bl izdkj yksg&NM+ izsfjr pqacd cu tkrh gSA

2- vki ;g izs{k.k djsaxs fd dkWij] ,syqfefu;e rFkk IykfLVd NM+ksa dh mifLFkfr ls NM+
pqacd osQ pqacdh; {ks=k dk iSVuZ izHkkfor ugha gksrkA ;s inkFkZ izsfjr pqacd ugha cursA

3- ;fn vki mijksDr iz;ksx dks fuosQy vFkok dksckYV dh NM+ksa osQ lkFk nksgjk,¡ rks vki
;g ik,axs fd {ks=k js[kkvksa dk iSVuZ ifjofrZr gks tkrk gS] ;|fi ;g ifjorZu bruk
vfèkd ugha gksrk ftruk ueZ yksg NM+ }kjk gksrk gSA

4- os inkFkZ tks {ks=k js[kkvksa osQ iSVuZ dks ifjofrZr dj nsrs gSa yksg pqacdh; inkFkZ
dgykrs gSA

5- ;fn fdlh pqacfdr lwbZ dks bl izdkj fuyafcr djsa fd ;g lHkh ryksa esa Lora=k :i
ls >wy losQ rks ;g Lo;a dks {kSfrt ls dksbZ dks.k cukrs gq, i`Foh ds pqacdh; mÙkj
,oa nf{k.k /zqo dh vksj fufnZ"V djrs gq, O;ofLFkr gks tkrh gSA bl izdkj dh lwbZ
osQ v{k ls xqtjus okys mQèokZ/j ry dks pqacdh; ;kE;ksÙkj dgrs gSaA
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      izn'kZu 1010101010

S

N

E

S

N

(b)

W

fp=k D 10.2 (a), (b) tc iwoZ&if'pe fn'kk esa ufr
lwph dk ry gksrk gS rks  lwph
mQèokZ/j gks tkrh gSA

;g n'kkZuk fd i`Foh osQ pqacdh; {ks=k osQ mQèokZ/j ,oa {kSfrt nksuksa ?kVd gksrs gSa

bl iz;ksx dks funf'Zkr djus osQ fy, ,d ufr lwph rFkk ,d daikl lwbZ
dh vko';drk gS A

ufr lwph

ufr lwph ,d oaQikl lwbZ gS tks mQèokZ/j ry esa ?kw.kZu djus osQ fy,
Lora=k gksrh gSA bldh {kSfrt èkqjh] ftlosQ ifjr% ;g ?kw.kZu djrh gS]
blosQ xq#Ro osaQnz ls xqtjrh gSA bl izdkj xq#Rokd"kZ.k cy dh bls fdlh
fo'ks"k fn'kk esa j[kus dh dksbZ izo`fÙk ugha gksrh A ;g lwbZ ,oa bldk izsQe
mQèokZèkj v{k osQ ifjr% bl izdkj ?kw.kZu dj ldrk gS fd blosQ ?kw.kZu
dk mQèokZèkj ry fdlh Hkh fn'kk esa O;ofLFkr fd;k tk ldrk gS (fp=k
D 10.1)A blosQ -izsQe osQ lkFk 90°  dk ,d o`Ùkh; LosQy Hkh tqM+k
gksrk gS ftl ij vki ;g izs{k.k dj ldrs gSa fd {kSfrt ls fdruk dks.k
cukrs gq, lwbZ lkE;koLFkk esa vkrh gSA

m?okZdkj ?kVd

ufr lwph osQ ?kw.kZu dk mèokZdkj ry mÙkj&nf{k.k fn'kk
esa j[krs gq, (vFkkZr~ pqacdh; ;keksÙkj esa ) o`Ùkh;
iSekus ij lwph osQ iBu dks iszf{kr dhft,A ?kw.kZu
ry dks pqacdh; ;keksÙkj osQ lkFk fofHkÂ dks.k
cukrs gq, mQij osQ isz{k.k nksgjk,aA tc lwph esa fo{ksi
vf/dre vFkkZr~ 90°  gksrk gS vkSj lwph mèokZdkj
gks tkrh gS [fp=k D 10-2(a)] rks lwph osQ ?kw.kZu
ry dh fn'kk dk isz{k.k dhft,A D;k ;g iwjc-
if'pe fn'kk osQ vuqfn'k gSA vc lwbZ osQ ry dkss
pqacdh;  ;kE;ksÙkj esa ?kqekb,A o`Ùkh; LosQy ij
ikB~;kad dk izs{k.k dhft,A bl fLFkfr esa i`Foh osQ
pqacdh; {ks=k dk {kSfrt ?kVd iw.kZr% izHkkoh gksrk gS
rFkk lwbZ ifj.kkeh pqacdh; {ks=k dh vksj laosQr

fp=k D 10.1 ufr lwph
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djrh gSA bl fLFkfr esa o`Ùkh; LosQy ij ikB~;kad ufr dks.k dks n'kkZrk gS (fp=k D 10.4)A

 {kSfrt ?kVd

,d oaQikl lwbZ yhft,A bls fdlh uqdhyh Vsd ij bl
izdkj {kSfrtr% fVdkb, fd ;g {kSfrtr ry esa ?kw.kZu
djus osQ fy, Lora=k gksA vki ;g ikrs gSa fd ;g osQoy
mÙkj&nf{k.k fn'kk osQ vuqfn'k gh lkE;koLFkk esa vkrh gSA
;fn vki bls fdlh vU; fLFkfr esa NksM+ nsa rks ;g
mÙkj&nf{k.k fn'kk dh vksj xfr djrh gSA blls ;g
èofur gksrk gS fd blosQ /zqoksa ij fp=k D 10.3 esa n'kkZ,
vuqlkj cy dk;Z djrs gSaA

i`Foh dk pqacdh; {ks=k pqacd osQ mÙkj /zqo ij mÙkj fn'kk
esa rFkk nf{k.k /zqo ij nf{k.k fn'kk esa] ,d {kSfrt ry
esa ifjek.k esa leku ijarq fn'kkvksa esa foijhr cy vkjksfir
djus esa l{ke gksrk gSA vr% i`Foh osQ pqacdh; {ks=k dk

 ,d {kSfrt ?kVd gksrk gSA

uksV

1- tc ufr lwph dk ikB~;kad 90°  gksrk gS] rks i`Foh osQ pqacdh; {ks=k

fp=k D 10.4 pqacdh; ;kE;ksÙkj esa
ufr lwph ufr dks.k
n'kkZrh gSA

dk mQèokZèkj ?kVd lwbZ osQ mÙkjh /zqo dks v/kseq[kh [khaprk gS rFkk
nf{k.k /zqo dks mifjeq[kh /osQyrk gSA {kSfrt ?kVd fu"izHkkoh gksrk gS]
D;kasfd fndlwph osQ /zqoksa ij vuqiz;qDr cy F fp=k D 10.2(b) esa
n'kkZ, vuqlkj lwbZ osQ ?kw.kZu ry osQ yacor~ gksrs gSaA

2- fndlwph }kjk bafxr mÙkj fn'kk izk;% HkkSxksfyd mÙkj fn'kk ugha gksrhA
HkkSxksfyd mÙkj ,d oaQikl lwbZ }kjk fufnZ"V mÙkj fn'kk osQ chp dk
dks.k pqacdh; fnDikr (fMfDyus'ku) vFkok ek=k fnDikr dgykrk gSA
;fn vki osQoy bl dks.k dks tkurs gSa] rks vki fnDlwph dh lgk;rk
ls HkkSxksfyd mÙkj fn'kk Kkr dj ldrs gSaA

3- i`Foh osQ pqacdh; {ks=k osQ mQèokZ/j ?kVd rFkk ufr dks.k dks
ufrekih ls Hkh funf'kZr fd;k tk ldrk gS tks fd ,d vf/d tfVy
midj.k gSA

fp=k D 10.3 i`Foh osQ pqacdh; {ks=k esa ,d oaQikl lwbZ {kSfrt
ry esa F-F cyksa dk vuqHko djrh gSA
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      izn'kZu 1111111111

leku@foijhr fn'kkvksa esa nks /kjkokgh pkydksa osQ chp vkd"kZ.k@izfrd"kZ.k dks
funf'kZr djuk

bl iz;ksx fun'kZu osQ fy, vkidks fuEufyf[kr midj.kksa ,oa lkefxz;ksa dh vko';drk gSA

dc oksYVrk dk lzksr (vFkok cSVjh fujkdjd ) (6v,3A ), 2m yack rakcs dk rkj (18
;k 20 SWG ) , 8"x12" lkb”k osQ nks ydM+h osQ cksMZ 1.5"x1.5"x12" lkb”k osQ
ydM+h osQ nks Vsd] la;ksath rkj] 4&5 dhy] 6 isap] 1.5"x3" lkb”k dh /krq dh nks iryh
if=k;k¡ oqQath] fuEu izzfrjks/ (~10 Ω )  dk /kjk fu;a=kd A

fp=k (D 12.1) esa nks yacs lekarj pkyd a (AB) ,oa b (XY) ,d&nwljs ls d i`Fkdu ij
Øe'k% I

a
 ,oa I

b
 /kjk,¡ ogu djrs n'kkZ, x;s gSaA nf{k.k gLr fu;e osQ vuqlkj pkyd AB

esa izokfgr /kjk osQ dkj.k mRiUu pqacdh; {ks=k dh pkyd XY ij dk;Z djus dh fn'kk

vèkkseq[kh gSA   bldk ifjek.k ,Eih;j osQ ifjØeh fu;e ls fn;k tkrk gS] 
2

a a

a

u I
B

d
=

π
A

pqacdh; {ks=k 
a

B  osQ dkj.k I
b
 /kjk okgu djrk gqvk pkyd b ,d frjNs cy dk vuqHko

djsxkA bl cy dh fn'kk pkyd a (fp=k D11.2) dh rjiQ gksxhA a osQ dkj.k b osQ [kaM
L ij yx jgs bl cy dk ifj.kke gS

ba b a
F I LB=

nwljs 'kCnksa esa ge ;g dg ldrs gSa fd leku fn'kk esa /kjk lfgr nks /kjkokgh pkyd
,d&nwljs dks viuh vksj ,d cy F }kjk vkdf"kZr djrh gSA

2

o a b

ba

I I L
F

d

µ
=

π

blh izdkj ge ;g LFkkfir dj ldrs gSa fd foijhr fn'kk esa /kjk lfgr nks lekarj /kjkokgh
pkyd ,d&nwljs dks izfrdf"kZr djrs gSaA

ydM+h dh nksuksa Vsdksa dks dhyksa vFkok ispksa dh lgk;rk ls ydM+h osQ cksMZ osQ fdukjksa

(D 11.2)

(D 11.1)



262

ç;ksx'kkyk iqfLrdk HkkSfrdh µ d{kk 12

osQ fudV mQèokZ/j fLFkfr esa tM+ nhft,A izk;ksfxd O;oLFkk
fp=k D 12.2 esa n'kkZ;h x;h gSA bu Vsdksa osQ 'kh"kZ ij nks
/krq dh if=k;k¡ (1.5" × 3") isapksa vFkok dhyksa }kjk tM+
nhft,A yxHkx 80-85 cm yack eksVk rk¡cs dk rkj yhft,
vkSj bls fp=k D 12.3 esa n'kkZ, vuqlkj eksM+ yhft,A jsxeky
vFkok jsrh dh lgk;rk ls rkj osQ fljksa dks uqdhyk cukb,A
vc bl eqM+s gq, rkj dks fp=k D 12.2 esa n'kkZ, vuqlkj LraHk
'kh"kZ ij O;ofLFkr dhft,A fuyafcr  vko`Qfr osQ rkj osQ
fupys Hkkx AB osQ fudV nks lh/h dhy N

1 
rFkk N

2
 tfM+,A

nksuksa dhyksa N
1
 rFkk N

2
 osQ chp ,d eksVs rk¡cs osQ rkj XY dks

bl izdkj dldj tfM+, fd AB ,oa XY osQ chp ìFkdu yxHkx 1 vFkok 2 mm gksA vc
fp=k D 12.2 esa n'kkZ, vuqlkj /kjk fu;a=kd] oqaQth rFkk cSVjh dk mi;ksx djosQ oS|qr
la;kstu cukb,A tc Iyx esa oqaQth K yxkrs gSa rks rkjksa AB ,oa XY esa leku fn'kk esa
/kjk izokfgr gksrh gSA ge ;g izs{k.k djrs gSa fd rkj AB dk Hkkx rkj XY dh vksj vkdf"kZr
gksrk gSA fLFkj rkj XY esa la;kstuksa dks mRozQfer djus ij ge ;g izs{k.k djrs gSa fd fuyafcr
rkj AB dk Hkkx rkj XY ls nwj izfrdf"kZr gksrk gSA bl fozQ;kdyki dks (i) rkj XY dh yackbZ

fp=k D 11.2  foijhr@leku fn'kkvksa esa ogu djus
okys nks /kjkokgh pkydksa osQ chp
izfrd"kZ.k@vkoQ"kZ.k

fp=k  D 11.1   ,d nwljs ls d i`Fkdu fy, nks /kjkokgh pkyd
ftuls I

a
 rFkk I

b 
dh nks LFkk;h /kjk,a izokfgr gks

jgh gSaA pkyd a }kjk pkyd b ij LFkkfir {ks=k
B

a 
 gSA

cSVjh vFkok cSVjh fujkdjd

ydM+h osQ Vsd

ydM+h osQ cksMZ

ba b a
F I LB=

isap@dhy /krq dh i=kh

fp=k D 11.3  vko`Qfr dk rkacs dk rkj
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dks ifjofrZr djosQ rFkk (ii) fo|qr/kjk dh rhozrk esa ifjorZu djosQ nksgjk;k tk ldrk gSA
ge ;g izs{k.k djrs gSa fd /kjkokgh pkyd ftuesa leku fn'kk esa èkkjk izokfgr gks jgh gS]
,d&nwljs dks vkdf"kZr djrs gSa ,oa ftuesa foijhr fn'kk esa /kjk izokfgr gks jgh gS]
,d&nwljs dks izfrdf"kZr djrs gSaA

  uksV

1. ;fn F
ba
 izfr bdkbZ yackbZ ij yx jgs cy F

ba
 dk ifjek.k fu:fir djrk gS rks

lehdj.k D.11.2 ls 
µ

=
π

o a b
ba

I I L
F

d2

lehdj.k D.11.3 dks fo|qr /kjk dh SI bdkbZ ,saih;j (A) dks ifjHkkf"kr djus
esa mi;ksx fd;k tkrk gSA ,saih;j lkr ewy bdkbZ;ksa esa ls ,d gS A

2. ;g lko/kuh cjruh pkfg, fd rkjksa ls fo|qr /kjk vf/d le; rd izokfgr u gks
D;ksafd ,slk djus ij os rIr gks ldrs gSaA

(D 11.3)

11
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fdlh oqQaMyh esa izsfjr emf osQ mRiUu gksus dks funf'kZr djuk tcfd (i) dksbZ pqacd bl oqQaMyh
dh vksj vkSj blls nwj xfr djrk gS (ii) mlh izdkj dh /kjkokgh oqQaMyh bl oqQaMyh dh vksj
vFkok blls nwj xfr djrh gSA

(i) fdlh oqaQMyh esa izsfjr emf osQ mRiUu gksus dk fun'kZu tcfd dksbZ
pqacd bldh vksj ,oa blls nwj xfr djrk gS

fp=k D 12.1 esa n'kkZ, vuqlkj 100 isQjksa dh oqQaMyh osQ nksuksa fljksa
dks ,d lqxzkgh xSyouksehVj osQ VfeZuyksa ls la;ksftr dhft,A pqacd dks
vius gkFk esa idfM+, rFkk rhoz pky ls mls oqQaMyh dh vksj ys tkb,A
bls oqQaMyh osQ Hkhrj rd ys tk;k tk ldrk gSA vki xSyouksehVj dh
lwbZ esa fo{ksi dk izs{k.k djsaxs A ;g fo{ksi ml izsfjr /kjk dh eki gS
tks oqaQMyh esa mRiUu izsfjr emf  osQ dkj.k izokfgr gksrh gSA vc pqacd
dks oqaQMyh ls nwj yxHkx mlh pky ls ys tkb,A vki xSyouksehVj esa
leku fo{ksi dk izs{k.k djsaxs ijarq vc ;g foijhr fn'kk esa gksxkA igys
izdj.k esa oqQaMyh ls xqtjus okys pqacdh; ÝyDl esa o`f¼ gks jgh Fkh
tcfd ckn osQ izdj.k es ;g ?kV jgk FkkA è;ku nhft,] xSyouksehVj
esa fo{ksi dk izs{k.k osQoy rHkh gksrk gS tc pqacd xfreku jgrk gSA ;g
n'kkZrk gS fd izsf{kr /kjk mrus gh le; rd izokfgr gksrh gS tc rd
fd ÝyDl ifjofrZr gksrk gSA pqacd dh xfr esa ifjorZu djrs gq,
mijksDr pj.kksa dks nksgjkb,A izs{k.k dhft, rFkk vius izs{k.kksa dks uksV
dhft,A

vki ;g ik;saxs fd tc vki pqacd dks oqQaMyh dh vksj xfr djkrs gSa rks oqQaMyh ls xqtjus

okys pqacdh; ÝyDl φ
B
 esa o`f¼ gksrh gS rFkk tc vki bls oqQaMyh ls nwj ys tkrs gSa rks

;g pqacdh; ÝyDl ?kVrk gSA ;fn vki bl fun'kZu dks pqacd dks vf/d rhoz xfr djkdj
nksgjkb, rks vki izR;sd izdj.k esa vf/d fo{ksi dk izs{k.k djsaxsA ;g n'kkZrk gS fd pqacdh;
ÝyDl esa ifjorZu dh nj ftruh mPp gksxh oqQaMyh esa mruh gh mPp izsfjr emf mRiUu
gksxhA ;g iSQjkMs osQ fu;e dk ,d xq.kkRed fun'kZu gS ftlosQ vuqlkj izsfjr emf ÝyDl
esa ifjorZu dh nj osQ vuqØekuqikrh gksrh gSA

      izn'kZu 1212121212

fp=k D 12.1 xfreku pqEcd oqQ.Myh S esa
emf izsfjr djrk gSA

yxHkx 100 isQjksa dh

oqQMayh

xfreku pqcad

oqaQMyh
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uksV

1. N isQjksa osQ dl dj yisVs gq, rkj osQ izdj.k esa] gjsd isQjs ls lac¼ pqacdh; Ý+yDl

leku gksrs gSaA vr% oqQy izsfjr emf osQ fy, O;atd gksrk gS B
Nd

E
dt

φ
= − A

2. DCC rkj ij lwrh /kxksa dh nks ijrsa jks/u osQ fy, fyiVh gksrh gSaA ;s rkj iz;ksx'kkyk
esa fd;s tkus okys fuEu oksYVrk osQ

fp=k D 12.2 xfreku /kjkokgh oqQaMyh P oqQaMyh S esa izsfjr
emf  mRiUu djrh gSA

iz;ksxksa osQ fy, dkiQh lqxe gksrs gSaA

(ii) fdlh oqQaMyh esa izsfjr mRiUu /kjk
dks funf'kZr djuk tcfd mlh izdkj
dh èkkjkokgh oqQaMyh bldh vksj vFkok
blls nwj xfr djrh gSA

fun'kZu 12 (i) esa mQij iz;ksx dh x;h
oqQaMyh S yhft, vkSj bls xSyouksehVj
ls la;ksftr dhft,A blh O;kl dh
50 yisVksa okyh nwljh oqQaMyh P

yhft,A fp=k D 13.2 esa n'kkZ, vuqlkj
bls ,d cSVjh] rFkk oqaQth ls  gksdj
/kjk fu;a=kd ls la;ksftr dhft,A bl
oqQaMyh dks oqQaMyh S dh vksj vFkok
blls nwj mlh izdkj ys tkb, ftl izdkj çn'kZu 12 (i) esa pqacd dks ys tk;k x;k
FkkA oqQaMyh P ls gksdj fo|qr èkkjk izokfgr gksus osQ dkj.k ;g pqacd dh Hkk¡fr
O;ogkj djrh gSA xSyouksehVj esa fo{ksi dk izs{k.k dhft,A ;g oqQaMyh S esa izsf{kr
/kjk mRiUu gksus dk izek.k gSA è;ku nhft, rFkk izs{k.k dhft, fd xSyouksehVj esa ml
le; fo{ksi vf/d gksrk gS tc oqQaMyh P oqQaMyh S dh vksj rhoz xfr ls xfreku
gksrh gSA P dh fLFkfr esa ifjorZu fd;s fcuk /kjk fu;a=kd dk mi;ksx djosQ blls
izokfgr gks jgh èkkjk ifjofrZr dhft,A tSls gh oqQaMyh P esa /kjk osQ ifjek.k dks
ifjofrZr djrs gSa oSls gh vki xSyouksehVj esa ,d fo{ksi dk izs{k.k djsaxsA blosQ
i'pkr~  dk¡p dh 'khV ;k dkMZ cksMZ dh 'khV tSls jks/h inkFkZ }kjk nksuksa oqaQMfy;ksa
dks i`Fkd djrs gq, oqQaMyh S ij oqQaMyh P  dks  jf[k,A oqQaMyh P dks er fgykb,A
P esa èkkjk izokfgr djkus osQ fy, fLop dks vkWu djrs gh oqQaMyh S ls la;ksftr
xSyouksehVj esa fo{ksi dk izs{k.k dhft,A oqQaMyh P esa /kjk dks fLop vkWiQ dhft,A
vki ;g ik,¡xs fd xSyouksehVj esa fo{ksi dh fn'kk foijhr gSA blosQ i'pkr~ oqQaMyh
P ls dksbZ fu;r /kjk izokfgr djkb,A pw¡fd /kjk esa ifjorZu ugha gksrk] pqacdh; {ks=k
esa Hkh dksbZ ifjorZu ugha gksrkA oqaQMyh P oqQaMyh S osQ Bhd mQij gS] vr% P dh
yxHkx lHkh pqacdh; {ks=k js[kk,¡ oaqQMyh S ls xqtjrh gSA oaqQMyh P dks dk¡p dh 'khV
ij bl izdkj ljdkb, rkfd nksuksa oqaQMfy;ksa osQ mHk;fu"V {ks=k esa deh gksA

12
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xSyouksehVj esa mlh fn'kk esa fo{ksi dk izs{k.k djsaxs ftl fn'kk esa oqaQMyh P esa èkkjk
dks fLop vkWi+ Q djus ij ik;k FkkA blosQ i'pkr~ oqaQMfy;ksa osQ mHk;fu"B {ks=k esa o`f¼
dhft, rFkk xSyouksehVj esa fo{ksi dk izs{k.k dhft,A ;g mlh fn'kk esa gS ftlesa
oqQaMyh P esa èkkjk dks fLop vkWu djus ij ik;k FkkA

  uksV

1- tc /kjk ifjofrZr gks jgh gksrh gS] rks ;g ,d ifjorhZ pqacdh; {ks=k mRiUu djrk
gSA ifj.kkeLi:i ;g ml pkyd esa emf izsfjr djrk gS ftlls pqacdh; {ks=k js[kk,¡
xqtjrh gSaA

2. mijksDr izs{k.kksa ls ;g Li"V gS fd pqacd vFkok oqQaMyh dh xfr dksbZ egRoiw.kZ dkjd
ugh agSA oqQaMyh S }kjk ?ksjs x;s {ks=k esa oqQaMyh P }kjk mRiUu pqacdh; {ks=k esa ifjorZu
osQ dkj.k gh oqQaMyh S esa izsfjr emf mRiUu gksrh gSA

3. ;g oqQaMyh S ls gksdj xqtjus okyk oqQaMyh P }kjk mRiUu pqacdh; ÝyDl gh gS
ftlosQ ifjorZu osQ dkj.k oqQaMyh S esa izsfjr emf mRiUu gksrh gS] pkgs ;g ifjorZu

(i) oqQaMyh P dh xfr osQ dkj.k gqvk gks tks oqQaMyh S esa {ks=k dh rhozrk esa
ifjorZu dj nsrk gS vkSj bl izdkj oqQaMyh S ls xqtjus okys pqacdh; ÝyDl
esa ifjorZu gksrk gSA

(ii) oqQaMyh P esa /kjk esa ifjorZu osQ dkj.k gqvk gks vFkok

(iii) oqQaMyh S osQ lkeus oqQaMyh P osQ {ks=kiQy esa ifjorZu osQ dkj.k gqvk gksA

4. mi;qZDr fun'kZu] xSyouksehVj dks oqQaMyh P ls rFkk cSVjh] /kjk fu;a=kd ,oa oqQath
dks oqQaMyh S ls la;ksftr dj nksgjk;k tk ldrk gSA
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;g funf'kZr djuk fd tc fdlh izsjf.kd ifjiFk esa fn"V /kjk dks fLop vkWiQ

djrs gSa] rks ,d mPp emf izsfjr gksrh gS

fp=k D 13.1 esa n'kkZ, vuqlkj ifjiFk la;ksftr dhft,A N ,d fu;kWu cYc gS tks VfeZuy

lfgr gksYMj esa yxk gSA ;g cYc cSVjh osQ Js.kh ozQe esa la;ksftr ,d oqaQMyh osQ fljksa

osQ chp yxk gSA oqaQth K dks can dhft, rFkk izs{k.k dhft,
fd fu;kWu cYc ugha pedrkA vc oqaQth K dks [kksy
nhft,A ySai pedrk fn[kk;h nsrk gS tks ;g bafxr djrk gS
fd izsjd L  esa ,d mPp izsfjr  emf  mRiUu gks x;k gSA
emf osQ Ïksr dks fLop vkWiQ djus osQ i'pkr~ izsfjr emf

oqQaMyh esa /kjk dk izokg cuk;s j[kus dh izo`fÙk j[krh gSA

uksV

1. tc fLop vkWiQ djus ij /kjk lekIr gks tkrh gS rks
fdlh izsjf.kd oqQaMyh esa i'p emf, cSVjh dh emf

ls vf/d ugha gks ldrhA bldk dkj.k ;g gS fd
nksuksa osQ ifj.kkeh dks cSVjh osQ /u VfeZuy ls /kjk
(ikjaifjd) izokfgr djuh pkfg,A rFkkfi] tc dc

dk fLop vkWiQ djrs gSa] rks fLFkfr fHkUu gksrh gSA
izsjd L esa ,d mPp emf mRiUu gksrh gS tks oqQaMyh esa /kjk dk izokg cuk;s j[kus
dh izo`fÙk j[krh gS vkSj ySai pedrk fn[kk;h nsrk gSA

2. iSQjkMs osQ fo|qr pqacdh; izsj.k fu;e osQ vuqlkj] bl mPp izsfjr emf osQ mRiUu gksus
dk dkj.k ;g gS fd tSls gh oqaQth dks Iyx ls fudkyrs gSa] rks mlh {k.k cSVjh B
ls /kjk lekIr gks tkrh gSA bl izdkj] oqQaMyh esa pqacdh; ÝyDl osQ ?kVus dh nj
dkiQh vf/d gksrh gS ftlosQ iQyLo:i ,d mPp emf izsfjr gksrh gS tks ySai ls
fo|qr /kjk dk ,d Lain izokfgr djrh gSA

3. ifjiFk osQ fLop dks ^vkWu* djus ij fu;kWu ySai ugha pedrkA bldk dkj.k ;g gS
fd fu;kWu ySai osQ fy, vkjaHkh oksYVrk (yxHkx 150 V) cSVjh B dh vkiwfrZ {kerk

       izn'kZu 1313131313

fp=k D 13.1 tc ifjiFk esa /kjk izokg #drk
gS] rHkh fu;kWu cYc pedrk gSA
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dh e;kZfnr 2 ls 3 V dh oksYVrk ls dkiQh mPp gksrh gSA

4. tc emf osQ Ïksr (cSVjh) dks gVk nsrs gSa rks fu;kWu ySai dks pedkus osQ fy, vko';d
mQtkZ dgk¡ ls vkrh gS\ ;g oqQaMyh L ls lac¼ pqacdh; {ks=k] tks blls fo|qr /kjk
izokfgr gksus osQ dkj.k gksrk gS] ls vkrh gSA bl izdkj] ;g iz;ksx lqLi"V :i ls ;g
Hkh funf'kZr djrk gS fd pqacdh; {ks=k esa mQtkZ gksrh gSA

5. ftl oqQaMyh ls ifjorhZ fo|qr /kjk izokfgr gks jgh gS mlh esa izsfjr emf  gksus dh
ifj?kVuk dks Lo&izsjdRo dgrs gSaA xf.kr dh Hkk"kk esa fdlh oqQaMyh osQ Lo&izsjdRo
(L) dh ifjHkk"kk uhps nh x;h lehdj.k }kjk dh tkrh gS

dI
E L

dt
= −

;gk¡ E izsfjr emf rFkk 
dI

dt
 oqQaMyh esa izokfgr /kjk esa ifjorZu dh nj gSA mijksDr

lehdj.k esa ½.kkRed fpÉ ;g n'kkZrk gS fd izsfjr emf dh fn'kk /kjk esa ifjorZu
dh fn'kk osQ foijhr gS vkSj ;g /kjk dks fu;r j[kus dh izo`fÙk j[krh gSA

6. Lo&izsjdRo dk ;kaf=kdh; lkn`'; &

mijksDr lehdj.k ;kaf=kdh dh fuEufyf[kr lehdj.k ls dkiQh feyrh gSA tM+Ro osQ

dkj.k fdlh fiaM ij fdlh xfreku fiaM }kjk vkjksfir cy 
dv

m
dt

= − , tgk¡ m

nzO;eku rFkk 
dv

dt  osx esa ifjorZu dh nj vFkkZr~ fiaM dk Roj.k gSA ;gk¡ ij Hkh

½.kkRed fpÉ osQoy ;g bafxr djrk gS fd cy dh fn'kk osx esa ifjorZu dh fn'kk
osQ foijhr gS rFkk ;g osx dks fu;r j[kus dk iz;kl djrk gSA bl izdkj oS|qr fudk;ksa
esa L dh Hkwfedk ;kaf=kd fudk;ksa esa nzO;eku dh Hkwfedk osQ leku gSA mnkgj.kkFkZ]
fdlh oqaQMyh esa dc /kjk fLop vkWu djuk ,d gFkkSM+s osQ Roj.k osQ lkn`'; gSA vr%
bl dc /kjk dks fLop vkWiQ djuk gFkkSM+s dk dhy ij izgkj djus osQ lkn`'; gS]
tc bldh xfr rR{k.k #d tkrh gS vkSj ;g dhy ij Hkkjh cy yxkrk gSA
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(i) LVhy dh NM+ ij izkFkfed rFkk f}rh;d oqaQMfy;k¡ yisVdj VªkaliQkWeZj osQ fl¼kar

rFkk (ii) iVfyr ØksM dk mi;ksx djosQ Hkaoj /kjk,¡ nwj djus] dks funf'kZr djuk

dk;Zfof/

(i) LVhy dh NM+ ij izkFkfed ,oa f}rh;d oqaQMfy;k¡ yisVdj VªkaliQkeZj dk fl¼akr

funf'kZr djukA

15 cm yackbZ rFkk O;kl 1.3 cm dh ,d ueZ yksg NM+ ysdj ml ij eksVk dkxt
yisfV,A bl ij ,uSefyr rk¡cs osQ rkj (22 SWG ;k 20 SWG) * osQ 200 isQjs
yisVdj oqQaMyh P cukb,A fp=k D 14.1 esa n'kkZ, vuqlkj eksVs ,uSefyr rk¡cs osQ rkj
(18 SWG ;k 16 SWG) osQ 50 isQjs yisVdj ,d vU; oqQaMyh S cukb,A nksuksa
oqaQMfy;ka NM+ dh leku yackbZ ij fyiVh gSa ftlls ,d oqQaMyh esa mRiUu yxHkx
leLr pqacdh; ÝyDl nwljh oqQaMyh ls lac¼ gks tkrh gSA oqQaMyh P dks fdlh
vipk;h VªkaliQkWeZj ls izkIr 6V ac vkiwfrZ ls la;ksftr dhft,A oqQaMyh S dks fdlh
ac oksYVehVj (0 - 10V) ls la;ksftr dhft,A oqQaMyh P dks Hkh ,slh gh fdlh
ac oksYVehVj ls la;ksftr dhft,A oqQaMyh P esa /kjk fLop vkWu djosQ nksuksa

       izn'kZu 1414141414

fp=k  D 14.1  'I' vko`Qfr osQ ,d yksg ØksM ij rkjksa dh nks oqaQMfy;k¡
yisVdj cuk;k x;k ,d ljy VªkaliQkWeZj

ac esUl

vipk;h VªkaliQWkeZj

ozQksM

* i`"B 289 ij rkfydk  D
S
6, p 289 nsf[k,
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ç;ksx'kkyk iqfLrdk HkkSfrdh µ d{kk 12

,d csyukdkj [kksy

ozQksM dh ifjflek

pqacdh; {ks=k js[kk,

fp=k D 14.2 ØksM osQ Hkhrj ifjorhZ pqcadh; {ks=k fdlh Hkh
csyukdkj [kksy osQ pkjksa vksj ØksM osQ Hkhrj
izsfjr emf mriÂ djrk gS A

oqaQMfy;ksa osQ fljksa ij oksYVrk V
P
 ,oa V

S
 uksV dhft,A V

P
 ,oa V

S 
dk vuqikr Kkr

dhft,A vki ;g ik,¡xs fd ;g vuqikr oqaQMfy;ksa P rFkk S esa isQjksa dh la[;ksa osQ
vuqikr osQ leku gS] vFkkZr~

P P

S S

V N

V N
=

uksV

1. oqQaMyh P (ftl ij ac oksYVrk vuqiz;qDr dh tkrh gS) dks izkFkfed oqQaMyh rFkk
oqQaMyh S (ftlesa ac izsfjr gksrh gS) dks f}rh;d oqQaMyh dgrs gSaA

2. pw¡fd oqQaMyh S dks oqaQMyh P osQ cgqr fudV j[kk x;k gS (;s ,d&nwljs ls la;ksftr
ugha gSa] cfYd ;s jks/h ,uSey }kjk ,d&nwljs ls i`Fkd gSa)] blfy, vU;ksU; izsj.k
}kjk izkFkfed oaqQMyh dh 'kfDr f}rh;d oaqQMyh esa LFkkukarfjr gks tkrh gSA

3. tSlk fd mijksDr lehdj.k ls Li"V gS] fdlh mfpr isQjkuqikr vFkkZr~ P

S

N

N
 }kjk ge

P dh rqyuk esa S esa mPp oksYVrk vFkok fuEu oksYVrk izkIr dj ldrs gSaA

4. ;gk¡ ;g è;ku j[kuk pkfg, fd pw¡fd LFkk;h dc ifjorhZ pqacdh; ÝyDl mRiUu ugha
dj ldrh vkSj bl izdkj izsfjr oksYVrk Hkh mRiUu ugha dj
ldrhA vr%  VªkaliQkeZj }kjk fdlh LFkk;h dc oksYVrk dk
vip;u vFkok mipu ugha fd;k tk ldrkA

5-VªkaliQkeZj vU;ksU; izsj.kk dk ,d egRoiw.kZ mi;ksx gSA
dksbZ VªkaliQkeZj ac oksYVrk dks c<+k ldrk gS (mPp;u)
vFkok ?kVk ldrk gS (vip;u)A ;g nksuksa oaqQMfy;ksa esa
^isQjksa dh* la[;ksa ij fuHkZj djrk gSA

(i)iVfyr ØksM osQ mi;ksx }kjk Hkaoj /kjkvksa dks lekIr
djus dk fun'kZu

mijksDr fun'kZu esa oqQaMyh P dks 6 V ac ls oqQN le;
osQ fy, fujarj la;ksftr j[kdj  ØksM rFkk oqQaMyh dh
m".krk dk vuqHko gkFk ls Li'kZ djosQ dhft,A vki ;g
ik,axs fd ØksM 'kh?kz gh rIr gks tkrk gS] tcfd rk¡cs osQ
rkj dh yisVsa vis{kko`Qr 'khry gSa A

tc VªkaliQkWeZj Li'kZ djus ij bruk rIr yxs fd vki Li'kZ
u dj losaQ rks fLop vkW-iQ dj nhft, oukZ rk¡cs osQ rkj ij
,uSey dk ysiu ty ldrk gS A
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    izn'kZu

ØksM Hkaoj /kjk,¡ mRiUu gksus osQ dkj.k rIr (izfrjks/d rkiu) gks tkrk gSA fopkj
dhft, fd ØksM cgqr ls csyukdkj [kksyksa ls feydj cuk gS vkSj buesa ls fdlh ,d
[kksy ij fopkj dhft, (fp=k D 14.2)A blesa ls xqtjus okyk ifjorhZ pqacdh;
ÝyDl blesa ,d iszfjr /kjk mlh izdkj mRiUu djrk gS ftl izdkj oqQaMyh esa mRiÂ
gksrh gSA bl izdkj dh fo|qr èkkjk,¡ mu lHkh [kksyksa esa gksrh gSa ftuls feydj ØksM
cuk gSA

vc Bksl yksg NM+ osQ LFkku ij irys ueZ yksg rkj] tks ,uSey ysi }kjk ,d&nwljs
ls jks/h gks vkSj vkil esa ncs gksa] dk iVfyr ØksM yhft,A bl ØksM osQ lkFk mi;qZDr
fun'kZu nksgjkb,A

vki ;g ik,¡xs fd rkjksa dk cuk ØksM rIr rks gksrk gS ijarq vis{kko`Qr dkiQh ean xfr
ls gksrk gSA

  uksV

1. ueZ yksg&rkjksa osQ chp jks/h ,uSey Hkaoj /kjkvksa dks dkiQh ek=kk esa de dj nsrk
gS D;ksafd ,d rkj ls fo|qr /kjk nwljs rkj esa izokfgr ugha gks ldrhA rFkkfi] izR;sd
rkj esa Hkh oqQN Hkaoj /kjk,¡ gksrh gSaA

2. ;gk¡ ;g o.kZu fd;k tk ldrk gS fd mPp vko`fÙk;ksa ij bl izdkj dk ØksM csdkj
gks tkrk gSA

14


