
192 foKku] d{kk 10

vè;k;&12

fo|qr ds pqacdh; izHkko
(MAGNETIC EFFECT OF ELECTRICITY)

vki fiNyh d{kkvksa esa fo|qr vkSj pqEcd ds vè;k;ksa dk vè;;u dj pqds gSaA vkidks tkudj ;g
vk'p;Z gksxk fd ;s nksuksa ,d gh ?kVuk ds nks igyq gSa] vFkkZr~ tgka fo|qr vkos'k xfr'khy gksaxs ogka pqEcdh;
{ks= gksxkA tgka ifjorhZ pqEcdh; {ks= gksxk ogka fdlh u fdlh :i esa vkos'k ekStwn gksaxsA vki pqEcd vkSj
pqEcdh; lwbZ ls ifjfpr gSaA

vki us pqacd ds fofHkUu xq.kksa dk vè;;u fiNyh d{kkvksa esa fd;k gSA mu xq.kksa dks lwphc) dhft,A

12-1 pqacdh; {ks= vkSj pqacdh; cy js[kk (Magnetic Field and Magnetic Lines of Force)

NM+ pqacd ds lehi ,d NksVh pqacdh; lqbZ
j[ksaA ;g pqacdh; lqbZ ?kwedj ,d fuf'pr fn'kk esa
:drh gS ftlls ;g irk pyrk gS fd pqacdh;
lqbZ ij ,d cy yxk gS vkSj og lqbZ mlds dkj.k
,d fuf'pr fn'kk esa ?kqedj :d tkrh gSA

pqacd ds pkjksa vksj dk og {ks= ftlesa
pqacdh; lqbZ ij cy yxrk gS vkSj og ?kwedj ,d fuf'pr fn'kk esa
Bgjrh gS pqacdh; {ks= dgykrk gSA pqacdh; {ks= dks pqacdh; cy
js[kk ls n'kkZ;k tkrk gSA

pqacdh; {ks= esa pqacdh; lqbZ dks ,d fcUnq ls nwljs fcanq rd ys tkus esa lqbZ dh fn'kk yxkrkj cnyrh
jgrh gSA tc bldks pqacd ds mRrjh èkzqo ls nf{k.k èkzqo dh vksj ys tk,a rks ,d oØ iFk curk gSA ;g oØ
iFk gh pqacdh; cy js[kk dgykrk gSA

bu cy js[kk ds fdlh fcUnq ij [khpha xbZ Li'kZ js[kk ml fcUnq ij pqacdh; {ks= dh fn'kk crykrh gSA
pqacdh; cy js[kkvksa ds fuEu xq.k gksrs gS%&

1- ckg~; ekxZ esa ;s pqacd ds mRrjh èkzqoksa ls izkjaHk gksdj nf{k.kh èkzqoksa rd tkrh gSA

2- ;s pqacd ds Hkhrj nf{k.kh èkzqo ls mÙkjh èkzqo dh vksj gksrh gSA

3- lEiw.kZr% ;s can oØ gSA

4- ;s ,d&nwljs dks dHkh ugha dkVrh gSA

5- èkzqoksa ij pqacdh; cy js[kk ikl&ikl gksrh gS ftlls ;g irk pyrk gS fd èkzqoksa ij pqacdh; {ks= dh
rhozrk vfèkd rFkk vU; Hkkx esa de gksrh gSA

vki Hkh pqacd ds pqacdh; {ks= dks n'kkZ ldrs gSaA vkb, blds fy, ,d fØ;kdyki djsaA

fp=&1 % pqacdh; cy js[kk
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fØ;kdyki&1

vko';d lkexzh&Mªkbax cksMZ] lQsn dkxt] Mªkbax fiu ;k xksan] NM+] pqacd] yksgs dk cqjknkA

fofèk % 1- loZizFke ,d lQsn dkxt dks Mªkbax cksMZ ij Mªkbax fiu dh enn ls yxkb,A

2- bl dkxt ds chpksa chp NM+ pqacd jf[k,A

3- vc pqacd ds pkjksa rjQ leku :i ls yksgs dh cqjknk fNM+fd,A

4- vc Mªkbax cksMZ dks maxfy;ksa dh enn ls gYds ls FkiFkikb,A

vki D;k ns[krs gSa mls uksV dhft,A

fp=&2 % pqacdh; {ks=

vki ns[ksaxs fd pqacd ds dkj.k yksgs ds cqjkns ij cy yxsxk vkSj os ,d fuf'pr vkd`fr xzg.k dj
ysrs gSaA bl rjg fdlh pqacd ds pkjksa vksj dk og {ks= tgk¡ mlds cy dk vuqHko fd;k tk ldrk gS] ml
pqacd dk pqacdh; {ks= dgykrk gSA os js[kk,¡ ftudh fn'kk esa yksg pw.kZ Lo;a O;ofLFkr gks tkrk gS] pqacdh;
cy js[kk,¡ dgykrh gSA

vkb, bu cy js[kkvksa dks pqacdh; lqbZ dh enn ls [khapus dk iz;kl djsaA

fØ;kdyki&2

pqacd ds mRrjh èkzqo dks mRrj dh vksj j[kdj pqacdh; cy js[kk,¡ [khapukA

vko';d lkexzh& Mªkbax cksMZ] lQsn dkxt] pkj Mªkbax fiu] lsyksVsi] pqacdh; lqbZ] dhy vkfnA

fofèk % 1- est ij Mªkbax cksMZ jf[k,A

2- ml ij lQsn dkxt pkj Mªkbax fiu ;k lsyksVsi dh enn ls yxkb,A

3- ns[k yhft, fd vkl&ikl dksbZ Hkh pqacdh; inkFkZ u gksA

4- dkxt ds eè; esa yackbZ esa ,d js[kk [khfp,] bl js[kk ij pqacdh; lqbZ jf[k,A cksMZ dks bl
izdkj ?kqekb, fd pqacdh; lqbZ bl js[kk ds lhèk esa vk tk;sA vc mRrj&nf{k.k dh fn'kk esa
;g js[kk vk tkrh gS] blds mRrjh fljs ij N rFkk nf{k.kh fljs ij S fy[k nhft,A bl
fLFkfr ls cksMZ fgyuk ugha pkfg,A
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5- dkxt ds eè; esa pqacd dks bl izdkj jf[k, fd pqacd
dk Bhd eè; Hkkx bl js[kk ds lhèk esa gks tSlk fd
[fp=&3 ¼v½] esa rFkk pqacd dk mRrjh èkzqo HkkSxksfyd
mRrj dh vksj pqEcd dh fLFkfr r; gks tkus ij
isafly ls pqacd dh lhek js[kk cuk nhft,A

6- pqacd ds mRrjh èkzqoksa ds lehi tgk¡ ls cy js[kk [khapuh
izkjaHk djuh gS ogk¡ isflay ls ,d fcUnq cuk yhft,A
pqacdh; lqbZ dks ;gk¡ bl izdkj jf[k,] ftlls mldk
nf{k.kh fljk bl fcUnq dh lhèk esa gksA isafly ls mlds
¼pqacdh; lqbZ½ fljs dh lhèk esa fu'kku ¼fcUnq½ cuk
nhft,A pqEcdh; lqbZ dks mBkdj mlds nf{k.kh fljs dks
u;s fcUnq dh lhèk esa jf[k,] lqbZ ds nwljs fljs dks lhèk esa ,d vksj fcUnq cukb,] bl izdkj pqacd lqbZ
dks vkxs c<+krs gq, paqcd ds nf{k.kh èkzqoksa rd fofHkUu fcUnq izkIr dhft,A dksbZ lq>ko gks rks crk,¡

7- vc bu fcUnqvksa ls xqtjrh gqbZ ,d iryh oØ js[kk [khfp,A

8- bl ij mRrj ls nf{k.k èkzqo dh vksj rhj dk fu'kku cuk yhft,] ;g ,d cy js[kk gqbZA

9- blh izdkj mRrjh èkzqo ds lehi nwljs izkjafHkd fcUnq ls vU; cy js[kk,¡ [khfp,A ;s cy js[kk,¡
fp=&3 ¼v½ dh Hkkafr izkIr gksrh gSaA iz;ksx esa ge ns[krs gSa fd fcUnq P o fcUnq Q ds pkjksa vksj ls cy
js[kk,¡ oØh; prqHkqZt cukrh gSaA

10- bl prqHkZqt ds vanj fofHkUu fcUnqvksa ij pqacdh; lqbZ j[krs gSa rFkk mlds utnhd yksgs dh dhy ;k
vkyfiu ykus ij lqbZ mldh vksj vkdf"kZr gksrh gS rFkk mldks ?kqekus ij lqbZ Hkh mlh fn'kk esa ?kwerh
gSaA dhy gVkus ij ;fn lqbZ mlh fLFkfr esa jgs rks ;g fcUnq mnklhu fcUnq dgyk;sxkA

mnklhu fcUnq (Neutral point)

ge tkurs gSa fd iF̀oh ,d pqacd dh rjg O;ogkj djrh gS vkSj bl dkj.k i`Foh dk Hkh
pqacdh; {ks= gksrk gSA tc fdlh pqacd dks fdlh LFkku ij j[krs gSa rks mlds vkl&ikl ds LFkkuksa
ij nks pqacdh; {ks= dk;Z djrs gSaA igyk pqacd dk pqacdh; {ks= o nwljk i`Foh dk pqacdh; {ks=A
bl {ks= esa pqacdh; cy js[kk nksuksa {ks=ksa ds ifj.kkeh cy ds dkj.k gksrh gSA bl {ks= esa ,d ,slk
fcUnq ftl ij pqacd ds dkj.k pqacdh; {ks= vkSj iF̀oh dk pqacdh; {ks= leku o foijhr gks og fcUnq
mnklhu fcUnq dgyk;sxkA tSlk fd fp= 3 ¼v½ esa fcUnq P o Q gSA

fofHkUu fLFkfr;ksa esa [khaph pqacdh; cy js[kkvksa dh
vkd`fr fuEukuqlkj gS&¼fp=&3 ¼c½] fp=&4 ¼v½] ¼c½]
¼l½] ¼n½

pqacdh; {ks= lfn'k jkf'k gS bldh fn'kk og ekuh
tkrh gS ftlds vuqfn'k ,dkad mRrjh èkzqo ml {ks= ds Hkhrj
xeu djrk gSA blhfy, pqacdh; {ks= js[kk,¡ pqacd ds mRrjh
èkzqoksa ls izkjaHk gksrh gS o nf{k.k èkzqoksa  ij foyhu gks tkrh gS
rFkk pqacd ds Hkhrj nf{k.k èkzqoksa ls mRrjh èkzqoksa dh vksj tkrh
gSA vr% ;s can oØ gksrh gSA fp=&3 ¼c½ % pqEcdh; cy js[kk,¡ tc pqEcd dk

mÙkjh èkzqo HkkSxksfyd nf{k.k dh vksj j[kk gks

fp=&3 ¼v½ % pqacdh; cy js[kk,¡ [khapuk tcfd
pqacd dk mRrjh èkzqoksa HkkSxksfyd mRrj dh vksj gks
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;s oØ js[kk,¡ ,d&nwljs dks dkVrh ugha gS ;fn os ,slk djrh gS rks bldk vFkZ ;s gksxk fd ml fcUnq
ij lqbZ nks fn'kkvksa dh vksj ladsr djsxh tks fd laHko ugha gSA

¼v½ n.M pqEcd esa pqacdh; cy js[kk,¡

¼c½ vleku èkzqoksa dks vkeus lkeus ¼l½ leku èkzqoksa dks vkeus lkeus ¼n½ uky pqacd dh cy js[kk,¡

    j[kus ij cy js[kk,¡ j[kus ij cy js[kk,¡

fp=&4 ¼v½ ¼c½] ¼l½ o ¼n½ % n.M pqEcd o uky pqEcd esa pqEcdh; cy js[kk,¡

iz'u

1- pqacdh; cy js[kk,¡ D;k gSa\

2- pqacdh; cy js[kkvksa ds xq.k fyf[k,A

12-2 èkkjkokgh pkyd ds dkj.k pqacdh; {ks= (Magnetic field due to current carrying

conductor

tc fdlh pkyd rkj esa èkkjk izokfgr djrs gSa rks mlds
pkjksa vksj pqacdh; {ks= mRiUu gks tkrk gSA bldks ns[kus ds fy,
,d pkyd rkj ¼tSls rkacs dk½ ysaA mlds nksuksa fljksa dks cSVjh ds
nks fljks ls] la;kstu rkj ls tksfM+,A rkacs ds rkj ds lehi ,oa
lekukarj ,d pqacdh; lqbZ jf[k,A ifjiFk ds iwjk gksus ij ¼fp= 8½
rkacs ds rkj esa ls fo|qr èkkjk dk izokg gksus yxrk gS vkSj pqacdh; lqbZ esa fo{ksi fn[kkbZ nsrk
gSA blls irk pyrk gS fd fdlh pkyd esa fo|qr èkkjk izokfgr djus ij pkyd ds pkjksa
rjQ pqacdh; {ks= mRiUu gks tkrk gSA rkj esa èkkjk c<+kus ij fo{ksi c<+ tkrk gS rFkk èkkjk
dh fn'kk cnyus ij fo{ksi dh fn'kk Hkh cny tkrh gSA èkkjk can djus ij fo{ksi 'kwU; gks
tkrk gSA vr% pkyd rkj ds pkjksa vksj mRiUu pqacdh; {ks= fo|qr èkkjk dk izHkko gSA

,p-lh- vksjLVsM

loZizFke 1810 esa MsuekdZ
d s  o SK k fud ,p-lh -
vksjLVsM us fo|qr pqacdh;
izHkko dks ns[kk FkkA

N S

N S N S
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¼v½ tc èkkjk u cgs rks fo{ksi 'kwU; ¼c½ tc èkkjk cgs rks lqbZ esa fo{ksi

fp=&5 % pkyd esa èkkjk izokg ij fo{ksi

12-3 lhèks pkyd rkj ls fo|qrèkkjk izokfgr gksus ds dkj.k pqEcdh; {ks=
(current carrying Magnetic Field due to a straight current carrying conductor)

tc fdlh pkyd rkj ls fo|qrèkkjk izokfgr gksrh gS rks mlds vkl&ikl mRiUu pqacdh; {ks= dh
vkd`fr dSls r; gksrh gS\ D;k ;g vkd`fr pkyd rkj dh vkd`fr ij fuHkZj djrh gS\ bldh tk¡p djus ds
fy, ge ,d fØ;kdyki djsaxsA

fØ;kdyki&3

vko';d lkexzh& ,d cSVjh 6V] ,dekxhZ nkc dqath] vk;rkdkj dkMZ cksMZ dk VqdM+k] ,d yack lhèkk
eksVk rkacs ds rkj dk VqdM+k] yksgs dk cqjknk vkfnA

fofèk % 1- ,d vk;rkdkj dkMZcksMZ dk VqdM+k yhft,A

2- blds Bhd eè; esa dkMZcksMZ ds ry ds vfHkyacor ,d NksVk Nsn dj mlesa rkacs ds rkj dks
izfo"V djkb,A ;g lkoèkkuh jf[k, fd dkMZcksMZ rkj esa fLFkj jgsa Åij uhps fgys Mqys ughaA

3- fp=&6 ds vuqlkj rkj dks cSVjh o dqath ls ¼rkj dks½ tksfM+,A

4- rkj ds pkjksa vksj ij cgqr fudV dqN ykSg pw.kZ dks dkMZcksMZ ij fNM+fd, vkSj mlds ¼cksMZ
ds½ fdukjs ij ,d NksVh pqacdh; lqbZ jf[k,A

5- dqath yxkdj ifjiFk dks can dhft, rkfd rkacs ds rkj ls èkkjk izokfgr gksA vc gYdk lk
dkMZcksMZ dks FkiFkik,¡A vki ik;saxs fd ykSg pw.kZ ,d fuf'pr vkd`fr esa O;ofLFkr gks tkrk
gS rc pqacdh; lqbZ ,d fuf'pr fn'kk esa ?kwe tk,xhA

ykSg pw.kZ rkj ds pkjksa vksj ladsnzh o`Rrksa ds :i esa QSy tkrk gS vkSj o`Ùkkdkj vkd`fr cuk ysrk gS o`Ùkksa
ij vafdr rhj pqacdh; {ks= dh fn'kkvksa dks O;Dr djrs gSaA

vc ;gh fØ;kdyki èkkjk dh fn'kk cnydj dhft, vki D;k ikrs gSA

iw-i-

m-

n-

N

S

N

S

/kzqo lqbZ /kzqo lqbZ

+ +
– –
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fp=&7 % nkfgus gkFk dk fu;e

I

fp=&6 % lhèks pkyd rkj esa cgus okyh èkkjk ds pqacdh; {ks=

fp=&6 esa pkyd rkj o cSVjh ds eè; èkkjk fu;a=.k o vehVj yxkb,A vc rkacs ds rkj esa izokfgr
fo|qrèkkjk ds ifjek.k dks cnysa vkSj pqacdh; lqbZ ds fdlh fn, x, fcanq ij j[ksa rks fo{ksi ij D;k izHkko iM+rk
gSA vki ik;saxs fd tc fo|qr èkkjk ds ifjek.k esa o`f) gksxh rks fo{ksi esa Hkh of̀) gksxhA

;fn rkacs ds rkj esa fo|qrèkkjk dk ifjek.k ogh jgs ijUrq pqqacdh; lqbZ dks rkj ds utnhd yk,¡xs rks
pqacdh; lqbZ dk fo{ksi c<+ tk;sxkA vki ns[krs gSa fd rkj ds utnhd dk ladsnzh o`Rr NksVk o nwj dk ladsnzh
o`Rr dk vkdkj cM+k gksrk gSA

12-4 pqEcdh; {ks= dh fn'kk Kkr djus ds fy, nkfgus gkFk dk fu;e (Right hand rule

for direction of magnetic field)

lhèks èkkjkokgh pkyd rkj esa cgus okyh èkkjk ds dkj.k mRiUu pqacdh; {ks= dks nkfgus gkFk ds fu;e
ls vklkuh ls Kkr fd;k tkrk gSA dYiuk dhft, fd tc vki nkfgus gkFk esa èkkjkokgh pkyd rkj dks bl
izdkj idM+s gq, gSa fd vkidk vxw¡Bk èkkjk dh fn'kk esa gS rks eqM+h gqbZ
m¡xfy;k¡ pqacdh; {ks= dh fn'kk dks iznf'kZr djsaxhA tSlk fd fp=&7 esa
n'kkZ;k x;k gSA

iz'u

1- lhèks èkkjkokgh pkyd rkj esa èkkjk ds dkj.k mRiUu pqacdh; {ks= dh
cy js[kk,¡ [khfp,A

2- fdlh pkyd rkj esa iwoZ ls if'pe fn'kk dh vksj èkkjk izokfgr gks
jgh gSA rc blds Bhd uhps ds fdlh fcUnq ij rFkk blds Bhd
Åij ds fdlh fcUnq ij pqacdh; {ks= dh fn'kk D;k gksxh\

12-5 o`Rrh; èkkjkokgh pkyd ds dkj.k pqacdh; {ks= (Magnetic field due to circular

current carrying conductor)

geus lhèks èkkjkokgh pkyd rkj ds dkj.k mRiUu pqacdh; {ks= dh vkd`fr ns[kh gSA vc eku yhft,
vki bl rkj dks eksM+dj ,d oR̀rkdkj :i esa eksM+dj blesa fo|qrèkkjk izokfgr djsa] rc blds }kjk mRiUu
pqacdh; {ks= dh vkd`fr ns[ksaA

+

–

+

–
A dkMZ cksMZ

yksgs dk cqjknk

[kqyh dqath /kkjk fu;a=d

/kkjkokgh pkyd

+

–

+

–
A

dqath /kkjk fu;a=d
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blds fy, o`Rrkdkj ywi dks ,d iryh dkMZcksMZ 'khV esa
yxk nsrs gSaA ¼fp=&8½ rkj ds o`Rrkdkj ywi esa ls tc èkkjk
izokfgr dh tkrh gS rks dkMZcksMZ ij iqu% yksgs dk cqjknk Mkys rc
rkj ¼fp=&8½ ds pkjksa vksj utnhd esa o`Rrkdkj pqacdh; {ks=
js[kk,¡ cu tkrh gSaA tSls&tSls ge dsUnz ls nwj tkrs gSa pqacdh;
{ks= js[kkvksa dks n'kkZus okys ladsUnzh oR̀r cM+s gksrs tkrs gSa rFkk
dsUnz ls vfèkd nwjh ij ljy js[kk tSls izrhr gksrs gSaA

nk,¡ gkFk dk fu;e yxkdj ;g ns[kk tk ldrk gS fd
èkkjk ys tkus okys o`Rrkdkj rkj dk izR;sd Hkkx o`Rrkdkj rkj ds
vanj leku fn'kk esa pqacdh; {ks= js[kk,¡ mRiUu djrk gS rFkk
dsUnz ij lHkh pqacdh; {ks= js[kk,¡ leku ,oa ,d gh fn'kk esa gksrh
gS vkSj blds dkj.k pqacdh; {ks= ds ifjek.k esa of̀) gksrh gSA

vkb, blds fy, fØ;kdyki djsa&

fØ;kdyki&4 %

vko';d lkexzh& vk;rkdkj dkMZcksMZ] fo|qrjksèkh dkWij rkj ds dbZ Qsjksa ¼50½ dh cuh oR̀rkdkj
daqMyh] èkkjk fu;a=d] cSVjh ¼6 oksYV½] nkc dqath] vehVjA

fofèk % 1- ,d vk;rkdkj dkMZcksMZ yhft,] ftlesa nks fNnz gksaA

2- blesa ,d ,slh fo|qrjksèkh dkWij rkj ds dbZ Qsjksa dh cuh ,d o`Rrkdkj dqaMyh yxk,¡] tks ml
dkMZcksMZ ds ry ds vfHkyacor gksA

3- fp=&8 esa n'kkZ, vuqlkj dqaMyh ds Js.khØe esa cSVjh] dqath èkkjk fu;a=d o vehVj yxk,A

4- dkMZcksMZ ij yksgs dk cqjknk ,d leku :i ls QSyk,¡A

5- dqath yxkdj ifjiFk iwjk dhft,A

6- dkMZcksMZ dks gYds ls FkiFkik,aA dkMZcksMZ ij tks vkd̀fr curh fn[kkbZ ns mldk voyksdu dhft,A

geus tkuk gS fd fdlh èkkjkokgh pkyd ds dkj.k fdlh fn, x, fcUnq ij mRiUu pqacdh; {ks= dh
rhozrk izokfgr fo|qrèkkjk ds lekuqikrh gksrk gSA ;fn gekjs ikl n Qsjksa dh dqaMyh gS rks mRiUu pqacdh; {ks=
dh rhozrk n xquk gksxkA bldk dkj.k ;g gS fd izR;sd Qsjs esa fo|qr èkkjk ds izokg dh fn'kk leku gSA

o`Rrkdkj dqaMyh dh f=T;k de dj iqu% bl fØ;kdyki dks nqgjk;saA èkkjkokgh dqaMyh irys fMLd
pqacd ds :i esa O;ogkj djrk gS ftldk ,d Qyd mRrjh èkzqo vkSj nwljk Qyd nf{k.kh èkzqo gksrk gSA

12-6 ifjukfydk ds dkj.k pqacdh; {ks= (Magnetic field due to solenoid)

ifjukfydk fo?kqrjksèkh rkacs ds rkj dh vfèkd Qsjksa okyh csyukdkj vkd`fr dh
dqaMyh gksrh gSA fp=&9 ifjukfydk dks n'kkZrk gS ftlds nks fljs dqath }kjk cSVjh ls tqMs+
gSa tc fo|qrèkkjk ifjukfydk ls izokfgr dh tkrh gS] rc mlds pkjksa vksj pqacdh; {ks=
mRiUu djrh gSA fp=&9 ds pqacdh; {ks= vkd`fr dh rqyuk fp=&4 ¼v½ ls izkIr pqacdh;
vkd`fr ls dhft,A

+ –– +
A K

dkMZcksMZ

/kkjk fu;a=d

fp=&8 % èkkjkokgh o`Rrkdkj ywi ;k
dqaMyh ds dkj.k pqacdh; {ks=
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;s nksuksa vkd`fr ,d tSls izrhr gksrh gSaA bl rjg èkkjkokgh
ifjukfydk }kjk mRiUu pqacdh; {ks= NM+ pqacd }kjk mRiUu pqacdh; {ks=
ds leku gS vr% èkkjkokgh ifjukfydk ,d NM+ ¼n.M½ pqacd dh Hkkafr
O;ogkj djrh gS ftldk ,d fljk mRrjh èkzqo (N) rFkk nwljk fljk nf{k.k
èkzqo (S) dh Hkkafr O;ogkj djrk gS ifjukfydk ds vanj pqacdh; {ks= js[kk,¡
lekukarj ljy js[kkvksa ds :i esa gksrh gS tks ;g crkrk gS fd ifjukfydk
ds vanj pqacdh; {ks= ,d&leku gksrk gSA

ifjukfydk ds Hkhrj mRiUu pqacdh; {ks= dk mi;ksx fdlh
pqacdh; inkFkZ tSls ueZ yksgs dks ifjukfydk ds Hkhrj j[kdj pqacd cukus
esa fd;k tk ldrk gSA ¼fp=&10 ¼v½½ bl izdkj cus pqacd dks fo|qr pqacd dgrs gSaA

pkyd rkj dks eksMus ls cuh o`rkdkj vkd`fr dks ik'k ;k ywi dgrs gS

fp=&10 ¼v½ % fo|qr pqacd fp=&10 ¼c½ % fo|qr pqacd

dqaMyh dk og ry tgk¡ èkkjk dh fn'kk nf{k.kkorZ (Clockwise) gksrh gS] nf{k.k èkzqo (S) dh rjg
O;ogkj djrk gSA dqaMyh dk og ry tgk¡ èkkjk dh fn'kk dh okekorZ (Anti clockwise) gksrh gS] mRrj èkzqo
dh rjg O;ogkj djrk gSA

iz'u

1- est ds ry ij j[ks rkj ds o`Ùkkdkj ywi ij fopkj dhft,A eku yhft, bl ywi esa okekorZ fn'kk
esa fo|qr èkkjk izokfgr gks jgh gSA bl ik'k ds Hkhrj rFkk ckgj pqacdh; {ks= dh fn'kk Kkr dhft,\

2- fdlh fn, x, {ks= esa pqacdh; {ks= ,d&leku gSA bls fu:fir djus ds fy, vkjs[k [khafp,\

12-7 pqacdh; {ks= esa fdlh fo|qr èkkjkokgh pkyd ij cy (Force on current carrying

conductor in Magnetic field)

geus ;g tkuk gS fd fdlh pkyd esa fo|qrèkkjk izokfgr djus ij mlds lehi pqacdh; {ks= mRiUu
gksrk gS ;g {ks= bl pkyd ds fudV j[ks fdlh Hkh paqcdh; lqbZ ij cy vkjksfir djrk gS mlh rjg pqacdh;
lqbZ dks Hkh èkkjkokgh pkyd ij ifjek.k esa leku ijUrq fn'kk esa foijhr cy vkjksfir djuk pkfg,A fdlh
èkkjkokgh pkyd ij pqacdh; {ks= ds dkj.k yxus okys cy dks bl fØ;kdyki }kjk tkusA

fØ;kdyki&5

vko';d lkexzh % ,Y;qfefu;e dh NksVh NM+] A B la;ksth rkj] rkacs dk uky pqacd] cSVjh] nkc dqath] LVSaMA

S N
/kkjk nf{k.kkorZ /kkjk okekorZ

fp=&9 % èkkjkokgh ifjukfydk dk
pqacdh; {ks=

N S

K

(  )

S N

fo|qr jks/kh rkacs dk rkj ueZ yksgs dk dksj

+ &
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fofèk % ,Y;qfefu;e dh ,d NksVh NM+ dks la;ksth rkj }kjk fdlh LVSaM esa yVdkb,] fp=&11A

,d izcy uky pqacd dks bl izdkj O;ofLFkr dhft, fd NM+ uky pqacd ds èkzqoksa ds eè; esa gks rFkk
pqacdh; {ks= dh fn'kk Åij dh vksj gks] blds fy, uky pqacd dk N èkzqo NM+ ds uhps rFkk S èkzqo NM+ ds
Åij gksA

¼v½ ¼c½

fp=&11 ¼v½ o ¼c½ % èkkjkokgh pkyd ij cy

• ,Y;qfefu;e dh NM+ esa vc èkkjk Hksft, ¼B ls A vksj½

• èkkjk Hkstus ij vki D;k ns[krs gSa\

• ge ns[krs gSa fd èkkjk izokkfgr gksus ij NM+ izHkkfor gksrh gSA

• vc NM+ esa izokfgr gksus okys èkkjk dh fn'kk cnfy, vkSj vki D;k ns[krs gSa mls uksV dhft,A

bl fØ;kdyki esa NM+ ds foLFkkiu ls gesa ;g ladsr feyrk gS fd pqacdh; {ks= esa èkkjkokgh pkyd
ij ,d cy vkjksfir gksrk gSA bl cy dh fn'kk èkkjk cnyus ls cny tkrh gSA

vc pqacd ds èkzqo dh fn'kk dks cnydj Hkh nsf[k, fd cy dh fn'kk cnyrh gS fd ughaA ge ns[krs
gSa fd cy dh fn'kk cny tkrh gSA

blls ;g irk pyrk gS fd pkyd ij yxus okyk cy] fo|qr èkkjk dh fn'kk vkSj pqacdh; {ks= dh
fn'kk] nksuksa ij fuHkZj djrk gSA

bl fØ;kdyki esa geus fo|qr èkkjk dh fn'kk vkSj pqacdh; {ks= dh fn'kk dks ijLij yacor j[kk vkSj
ns[kk fd cy dh fn'kk Hkh bu nksuksa ds yEcor~ gSA

;g fu;e ¶ysfeax us fn;kA

12-8 ¶ysfeax dk ck;sa gkFk dk fu;e (Fleming's

left hand rule)

èkkjkokgh pkyd dks tc pqacdh; {ks=
esa j[kk tkrk gS rks èkkjkokgh pkyd ij ,d
cy vkjksfir gksrk gSA pqacdh; {ks= esa j[ks
èkkjkokgh pkyd ij cy dh fn'kk Kkr djus

pqacdh; {ks=

/kkjk cy

–+ K

AB

–+ K

uky pqacd
ydM+h dk xqVdk ydM+h dk xqVdk

pqacdh; {ks=

,Y;qfefu;e dh iÙkh

/kkjkokgh pkyd rkj

cy dh fn'kk

pqacdh; {ks= dh fn'kk

/kkjk dh fn'kk

fp=&12 % ¶ysfeax dk ck;sa gkFk dk fu;e
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ds fy, ¶ysfeax us ck,¡ gkFk dk fu;e fn;kA bl fu;e ds vuqlkj ck,¡ gkFk dh rtZuh] eè;ek vkSj vaxwBk
dks bl izdkj QSykb, fd ;s rhuksa ,d&nwljs ds ijLij yacor gks ¼fp=&12½ ;fn rtZuh pqacdh; {ks= dh
fn'kk] eè;ek èkkjk dh fn'kk dks iznf'kZr djs rks vaxwBk pkyd ij yxus okys cy dh fn'kk crk;sxkA

fo|qr eksVj] fo|qr tfu= vkfn dqN ,sls midj.k gS ftuesa fo|qr èkkjkokgh pkyd rFkk pqacdh; {ks=ksa
dk mi;ksx gksrk gSA

iz'u

1- fØ;kdyki&5 esa NM+ A B dk foLFkkiu ¼?kweuk½ fdl izdkj cnysxkA

(a) ;fn NM+ esa èkkjk dh ek=k c<+k nsaA

(b) ;fn vU; izcy uky pqacd fy;k tk,A

(c) ;fn NM+ dh yackbZ de dj nh tk,A

12-9 fo|qr eksVj (Electric Motor)

fo|qr eksVj ,d ,slk lkèku gS ftlesa fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa cnyk tkrk
gSA bldk mi;ksx fo|qr ia[kksa] iz'khrdksa ¼jsfÝtjsVjksa½ diM+k èkqykbZ e'khuksa] dEI;wVjksa]
feDlh vkfn esa fd;k tkrk gSA tc fo|qr eksVj fn"Vèkkjk ij dk;Z djrk gSA blfy, og
Mh-lh- eksVj dgykrk gSA
fl)kar %

tc fdlh vk;rkdkj dqaMyh dks pqacdh; {ks= esa j[kk tkrk gS vkSj mlesa èkkjk izokfgr dh tkrh gS
rks dqaMyh ij cy dk;Z djrk gS tks mls yxkrkj ?kqekrk gSA tc dqaMyh ?kwerh gS rks mlls layXu èkwjh Hkh
?kwerh gSA bl rjg eksVj dks nh x;h fo|qr ÅtkZ] ?kw.kZu dh ;kaf=d ÅtkZ ¼xfrt ÅtkZ½ esa cnyrh gSA
eksVj dh jpuk o fØ;kfofèk %

fp=&13 esa n'kkZ, vuqlkj fo|qr eksVj esa fo|qrjksèkh rkacs ds rkjksa dh ,d vk;rkdkj dqaMyh ABCD

gksrh gSA ;g dqaMyh izcy uky pqacd ds vory csyukdkj èkzqo[kaMksa ds chp bl izdkj j[kh tkrh gS fd bldh
Hkqtk,¡ A B rFkk C D pqacdh; {ks= dh fn'kk ds yacor jgsaA dqaMyh ds nksuksa fljsa foHkDr oy; ds nks vèkZHkkx
X rFkk Y ls la;ksftr gksrs gSaA bu vèkZHkkxksa dh Hkhrjh lrg fo|qrjksèkh gksrh gS rFkk èkqjh ls tqM+h gksrh gSaA
foHkDr oy; ds fljs Øe'k% nks fLFkj pkyd cz'kksa P rFkk Q ls Li'kZ djrs gS ¼fp=&13½

¼v½ ¼c½ ¼l½

fp=&13 % ljy fo|qr eksVj

NS- pqEcdh; èkzqo

[k.M

ABCD- rk¡cs ds

fo|qrjksèkh rkj

XY- foHkDr oy;

PQ- dkcZu cz'k

+–

N S

C B
F

F

D A

P Q

X Y
– +

+–

C B
F

D A

P Q

F

Iron cone

N S

X Y
– +



202 foKku] d{kk 10

fofèk % cSVjh ls pydj èkkjk cz'k Q ls gksrs gq, dqaMyh ABCD esa izos'k djrh gS rFkk pkyd P ls gksrs gq,
cSVjh ds nwljs VfeZuy ij okil Hkh tkrh gSA è;ku nhft,] dqaMyh ABCD esa èkkjk A ls B, B ls C, C ls
D dh vksj cgrh gSA vr% AB o CD esa èkkjk ijLij foijhr fn'kk esa gksrh gSaA blds dkj.k AB ij cy uhps
rFkk CD ij cy Åij dh vksj yxrk gS rFkk dqaMyh okekorZ ?kw.kZu djrh gSA vkèks ?kw.kZu esa Y dk laidZ cz'k
P ls gksrk gS rFkk X dk laidZ cz'k Q ls gksrk gSA vr% dqaMyh esa fo|qrèkkjk DCBA ds vuqfn'k izokfgr gksrs gSA

og rjhdk tks ifjiFk esa fo|qr èkkjk ds izokg dks mRØfer dj nsrk gS mls fnd~ifjorZd dgrs gSaA
eksVj esa foHkDr oy; fnd~ifjorZd dk dk;Z djrk gSA fo|qrèkkjk dh fn'kk cnyus ij CD rFkk AB ij yxus
okys cyksa dh fn'kk Hkh cny tkrh gS ftlds QyLo:i dqaMyh rFkk èkqjh dk fujarj ?kw.kZu gksrk gSA

ftu eksVjksa dk mi;ksx O;olkf;d dk;ksZa esa gksrk gS muesa LFkk;h pqacd ds cnys fo|qr pqacd dk iz;ksx
djrs gS rFkk dqaMyh esa Qsjksa dh la[;k T;knk dj nsrs gSA dqaMyh dks Hkh uje yksgs ds VqdM+s ij yisVrs gSa
ftls ØksM dgrs gSaA ØksM rFkk dqaMyh nksuksa feydj vkesZpj dgykrs gSa ftlls eksVj dh 'kfDr c<+ tkrh gSA

12-10 fo|qr pqacdh; izsj.k (Electro Magnetic Induction)

bl vè;k; esa geus ;g i<+k fd tc dksbZ èkkjkokgh pkyd pqacdh; {ks= esa j[kk tkrk gS Rkks pkyd
ij ,d cy dk;Z djrk gSA bl cy ds dkj.k
pkyd xfr djus yxrk gSA vc ge ,d ,slh
fLFkfr ds ckjs esa lksps ftlesa fdlh pkyd dks
pqacdh; {ks= esa ?kqek;sa rks ml pkyd eas èkkjk cgsA
bldk loZizFke vè;;u ekbdy QSjkMs us fd;kA
vkb, bl gsrq ,d fØ;kdyki djrs gSA

fØ;kdyki&6

vko';d lkexzh % vusd Qsjksa okyh rkacs ds rkj dh dqaMyh] èkkjkekih] izcy naM pqacdA

fofèk % 1- vusd Qsjksa okyh rkj dh ,d dqaMyh PQ yhft,A

2- dqaMyh ds nksuksa fljksa dks fdlh èkkjkekih ls fp=&14 ds vuqlkj tksfM,A

3- ,d izcy naM pqacd yhft, rFkk blds mRrjh èkzqoksa dks dqaMyh ds fljs Q dh vksj ys
tkb,A D;k vki èkkjkekih dh lqbZ esa dksbZ ifjorZu ns[krs gSaA

¼v½ fo|qr èkkjk ugha cgrh
¼èkkjkekih esa dksbZ fo{ksi ugha½

¼c½ fo|qr èkkjk cg jgh gS
¼èkkjkekih esa fo{ksi nk;ha rjQ½

QSjkMs dks fo|qr pqacdh;
izsj.k] cy js[kkvksa vkSj
fo|qr pqacdRo ds fu;eksa
ds fy, tkuk tkrk gSA

ekbdy QSjkMs

S N

ckgj j[kk gqvk pqacd

PQ

S N

vUnj tkrk gqvk pqacd

PQ
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xfr dh fn'kk

pqacdh; {ks=

izsfjr /kkjk

xfr dh fn'kk

pqacdh; {ks=

izsfjr /kkjk

¼l½ fo|qr èkkjk ugha cgrh ¼n½ fo|qr èkkjk myVh fn'kk esa cgrh gS
¼èkkjkekih esa dksbZ fo{ksi ugha½ ¼èkkjkekih esa fo{ksi ck;ha rjQ½

fp=&14 % fo|qr pqacdh; izsj.k dk izn'kZu

4- vki èkkjkekih dh lqbZ esa {kf.kd fo{ksi ik;sxs ;g dqaMyh PQ esa èkkjk dh mifLFkfr crkrk gSA

5- tSl gh pqacd dks jksdk tkrk gS èkkjkekih esa fQj fo{ksi 'kwU; gks tkrk gSA

6- vc pqacd ds mRrjh èkzqoksa dks dqaMyh ls nwj ys tkrs gSa bl ckj dqaMyh esa iqu% èkkjk cgrh gS
rFkk èkkjkekih dh lqbZ ds fo{ksi dh fn'kk cny tkrh gSA

vki ;g tk¡p dj ldrs gSa fd ;fn vki pqacd ds nf{k.k èkzqo dks dqaMyh ds Q fljs dh vksj xfr djkrs
gS rks èkkjkekih esa fo{ksi igys dh fLFkfr ftlesa mRrjhèkzqo dks utnhd yk;s Fks mlls foijhr fn'kk esa gksxkA

bl fØ;kdyki ls Li"V gS fd tc pqacd vkSj dqaMyh nksuksa esa ls fdlh Hkh ,d dks xfr djk;k tk,
rks ifjiFk esa èkkjk cgrh gS ftls izsfjr èkkjk dgrs gSa rFkk bl ?kVuk dks fo|qr pqacdh; izsj.k dgrs gSaA

bl fØ;kdyki esa èkkjk dh fn'kk Kkr djus gsrq ¶ysfeax ds nkfgus gkFk ds fu;e dk mi;ksx djrs gSaA

12-11 ¶ysfeax dk nkfgus gkFk dk fu;e (Fleming's Right hand Rule)

bl fu;e ds vuqlkj nkfgus gkFk ds vaxwBk] rtZuh vkSj eè;ek dks bl rjg QSyk;sa
fd ;s ,d&nwljs ls ledks.k cuk;saA ¼fp=&15½ vius nkfgus gkFk dks bl rjg la;ksftr
dhft, fd v¡xwBk pkyd ds xfr dh fn'kk] rtZuh pqacdh; {ks= dh fn'kk dks iznf'kZr djsa
rks eè;ek izsfjr èkkjk dh fn'kk O;Dr djsxhA

fp=&15 %  ¶ysfeax dk nkfgus gkFk dk fu;e

S N

pqacd iwjh rjg vanj fLFkj gSA
PQ S N

pqacd ckgj dh vksj tkrk gqvk

PQ
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12-12 Mk;useksa ;k fo|qr tfu= (Dynamo or Electric Generator)

Mk;ueksa ,d ,slk midj.k gS tks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa cnyrk gSA ;g
fo|qr pqacdh; izsj.k ds fl)kar ij dke djrk gSA bl fl)kar dk mi;ksx ?kjksa rFkk m|ksxksa
ds fy, vR;fèkd ifjek.k dh fo|qr èkkjk mRiUu djus ds fy, Hkh fd;k tkrk gSA

cukoV % 1- vkesZpj& bl gsrq uje yksgs ds VqdMs+ ij rkacs ds fo|qrjksèkh rkj ds
vusd Qsjsa vk;rkdkj dqaMyh ds :i esa yisVs jgrs gSa tSlk fd fp=&16A

2- {ks= pqacd & vkesZpj dks izcy uky pqacdks ds vory NS èkzqo [kaMksa ds eè; j[kk tkrk gSA

fp=&16 % fo|qr tfu=

foHkDr oy; fnd~ifjorZd %  R
1
 o R

2
 èkkrq ds cus gq, oy; gksrs gSa tks Hkhrj ls èkqjh ls tqM+s gksrs gSaA

dkcZu cz'k %  fLFkj pkyd dkcZu cq'kksa B
1
 rFkk B

2
 dks i`Fkd&i`Fkd :i ls Øe'k% oy;ksa R

1
 rFkk R

2
 ij

nckdj j[kk tkrk gSA dkcZu cz'kksa dk lacaèk èkkjkekih ls fd;k tkrk gSA

fofèk % tc nks oy;ksa ls tqM+h èkqjh dks bl izdkj ?kqek;k tk;s fd dqaMyh dh Hkqtk AB Åij rFkk CD Hkqtk
uhps dh vksj gks] rks dqaMyh pqacdh; {ks= esa xfr djrh gS rks dqaMyh ls xqtjus okyh cy js[kkvksa dh la[;k
esa ifjorZu gksrk gS rFkk dqaMyh esa Hkqtk AB rFkk CD esa ¶ysfeax ds nk,¡ gkFk ds fu;e (Right hand rule)

ds vuqlkj izsfjr èkkjk cgsxhA izR;sd fljs ls lacafèkr èkkjk ladfyr gksdj dqaMyh esa ,d 'kfDr'kkyh èkkjk dk
fuekZ.k djsxhA rc ckg~; ifjiFk esa èkkjk cz'k B

1
 ls B

2
 dh vksj cgsxhA vèkZ ?kw.kZu ds i'pkr Hkqtk CD Åij

dh vksj rFkk Hkqtk AB uhps dh vksj gksxh rc Hkqtkvksa esa izsfjr fo|qrèkkjk DCBA ds vuqfn'k izokfgr gksxhA
bl izdkj ckg~; ifjiFk esa èkkjk DCBA ds vuqfn'k cz'k B

1
 ls B

2
 dh vksj cgrh gSA bl O;oLFkk ds lkFk èkkjk

,d gh fn'kk esa cgrh gS bls fn"V èkkjk tfu= dgrs gSaA

izR;korhZ èkkjk izkIr djus gsrq foHkDr oy; ds LFkku ij lihZ oy; dk iz;ksx djrs gSa ftlds dkj.k
AB Hkqtk dk lacaèk lnSo cz'k B

1
 rFkk CD Hkqtk dk lacaèk cz'k B

2
 ls cuk jgrk gSA vr% tc èkkjk ABCD

ds vuqfn'k cgrh gS rks ckg~; ifjiFk esa ;g cz'k B
2
 ls B

1
 rFkk tc DCBA ds vuqfn'k cgrh gS rks ckg~;

ifjiFk esa B
1
 ls B

2
 dh fn'kk esa èkkjk cgrh gSA vr% izR;sd vèkZpØ esa ?kw.kZu ds i'pkr Øfed :i ls bu

Hkqtkvksa ds fo|qr èkkjk dh fn'kk cny tkrh gSA ,slh fo|qrèkkjk tks leku le; varjky ds i'pkr viuh fn'kk

uky pqacd xSYouksekih

AB

C D

v{k

R1

B1

R2

B2

fLyi fjaXlvkesZpj dkWby

dkcZu cz'k

G
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esa cnyko dj ysrh gS] mls izR;korhZ èkkjk (alternating Current) la{ksi esa AC dgrs gSaA fo|qr mRiUu djus
dh bl ;qfDr dks izR;korhZ èkkjk tfu= dgrs gSA

iz'u

1- fo|qr tfu= D;k gS\

2- fo|qr tfu= dk fl)kar fyf[k,A

3- foHkDr oy; fnd~ifjorZd D;k gS\

eq[; 'kCn (Keywords)

fnd~lwpd lqbZ] pqacdh; {ks=] lhèkk pkyd] ifjukfydk] pqacdh; cy js[kk] mnklhu fcUnq] tfu= ;k
Mk;useks] izR;korhZ èkkjk] fn"V èkkjk] foHkDr oy;] fnd ifjorZd] oy;] eSDloSy dk fu;e] ¶ysfeax dk ck;sa
gkFk dk fu;e] ¶ysfeax dk nkfgus gkFk dk fu;e

geus lh[kk

• fnd~lwpd lqbZ ,d NksVk pqacd gksrk gS ftldk ,d fljk lnSo mRrj fn'kk dh vksj ladsr djrk gS og
mRrjh èkzqo dgykrk gS rFkk nwljk fljk tks nf{k.k dh vksj ladsr djrk gS nf{k.k èkzqoksa dgykrk gSA

• fdlh pqacd ds pkjksa vksj ,d {ks= gksrk gS ftlesa ml pqacd ds cy dk irk pyrk gSA

• fdlh pqacdh; {ks= dk fu:i.k pqacdh; cy js[kk }kjk fd;k tkrk gSA pqacdh; cy js[kk og fu"dks.k
oØ gSA ftlds vuqfn'k dksbZ dYiukrhr ,dkad mRrj èkzqo xeu djrk gSA

• tgk¡ pqacdh; {ks= izcy gksrk gS ogk¡ {ks= js[kk,¡ ,d&nwljs ds fudV gksrh gSA

• nks cy js[kk,¡ ,d&nwljs dks ugha dkVrh gSA

• mnklhu fcUnq og gS tgk¡ ìFoh dk pqacdh; {ks= o pqacd dk pqacdh; {ks= ifjek.k esa leku o foijhr gSA

• fdlh Hkh fo|qr èkkjkokgh èkkrq ds rkj ls ,d pqacdh; {ks= lacafèkr gksrk gSA rkj ds pkjksa vksj {ks= js[kk,¡
vusd ladsUnzh o`Rrksa ds :i esa gksrh gS ftudh fn'kk nkfgus gkFk ds fu;e ls Kkr djrs gSaA

• ifjukfydk fo|qrjksèkh rkacs ds rkj ds vusd Qsjksa dh dqaMyh gksrh gSA

• fo|qr pqacd esa uje yksgs dk ØksM+ gksrk gS ftlds pkjksa vksj fo|qrjksèkh rkacs ds rkj dh dqaMyh yisVh
gksrh gSA

• tc fdlh èkkjkokgh pkyd rkj dks pqacdh; {ks= esa j[kk tkrk gS rks og cy dk vuqHko djrk gS
ftldh fn'kk ¶ysfeax ds ck,¡ gkFk ds fu;e ls Kkr djrs gSaA

• fo|qr eksVj ,d ,slk midj.k gS tks fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa cnyrk gSA

• fo|qr eksVj pqacdh; {ks= esa j[ks èkkjkokgh pkyd ij yxus okys cy ds fl)kar ij dke djrk gSA

• fo|qr pqacdh; izsj.k dh ?kVuk esa tc fdlh dqaMyh ls lac) pqacdh; {ks= ds eku esa ifjorZu gksrk
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gS rks mlesa izsfjr èkkjk izokfgr gksrh gS ftldh fn'kk ¶ysfeax ds nkfgus gkFk ds fu;e ls Kkr djrs gSaA

• fo|qr tfu= ;k Mk;useksa ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa cnyrk gSA

• Mk;useksa fo|qr paqcdh; izsj.k d fl)kar ij dke djrk gSA

vH;kl iz'u

1- lgh fodYi pqfu,&

(i) pqacdh; cy js[kk,¡ fuèkkZfjr djrh gS&

¼v½ pqacdh; {ks= dh vkd`fr ¼c½ pqacdh; {ks= dh fn'kk

¼l½ pqacdh; {ks= dh ifjek.k ¼n½ pqacdh; {ks= dk ifjek.k o fn'kk

(ii) lhèks èkkjkokgh pkydrkj ds utnhd pqacdh; {ks= gksrk gS&

¼v½ pkyd rkj ds lekukarj {ks= js[kk,¡

¼c½ pkyd rkj ds ycoar {ks= js[kk,¡

¼l½ pkyd rkj ds dsUnz ij ladsUnzh oÙ̀kh; js[kk,¡

¼n½ rkj ds izkjaHk esa f=T;h; {ks= js[kk,¡

(iii) ifjukfydk ds vanj pqacdh; {ks= gksrk gS&

¼v½ lHkh fcUnqvksa ij vyx&vyx ¼c½ ,d leku

¼l½ 'kwU; ¼n½ buesa ls dksbZ ugha

(iv) fo|qr pqacdh; izsj.k dh ?kVuk gS&

¼v½ fdlh oLrq dks vkosf'kr djuk ¼c½ fdlh dqaMyh dks ?kqekus dh izfØ;k

¼l½ fdlh dqaMyh esa pqacdh; {ks= mRiUu

¼n½ dqaMyh esa izsfjr èkkjk mRiUu djuk tc dqaMyh vkSj pqacd esa dksbZ ,d xfreku gksA

(v) fo|qrèkkjk mRiUu djus dk lkèku gS&

¼v½ tfu= ¼c½ eksVj

¼l½ èkkjkekih ¼n½ vehVj

2- fjDr LFkkuksa dh iwfrZ dhft,&

(i) tks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa cnys og ---------------------------------------- dgykrk gSA

(ii) -------------------------------------- fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa cnyrk gSA

(iii) ¶ysfeax ds nkfgus gkFk ds fu;e ls ekè;e ls ------------------------------------- dh fn'kk Kkr djrs gSA

(iv) ¶ysfeax ds ck;s gkFk ds fu;e ls èkkjkokgh pkyd ij ----------------------- dh fn'kk Kkr djrs gSA

(v) eSDloSy ds nkfgus gkFk ds fu;e ls ---------------------------------dh fn'kk Kkr djrs gSA

3- fo|qr pqacdh; izsj.k dh ?kVuk dk izfriknu fdl oSKkfud us fd;k\
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4- fdlh èkkjkokgh pkyd esa èkkjk Hkstus ij mlds utnhd pqacdh; {ks= mRiUu gksrk gS bl ?kVuk dh
iqf"V loZizFke fdl oSKkfud us dhA

5- ¶ysfeax dk ck;sa gkFk dk fu;e fyf[k,A

6- fo|qr eksVj dk mi;ksx fdu&fdu midj.kksa esa fd;k tkrk gS\ fdUgh rhu ds uke fyf[k,A

7- pqacdh; {ks= dks mRiUu djus ds rhu rjhdksa dh lwph cukb,A

8- èkkjkookgh ifjukfydk pqacd dh Hkkafr dSls O;ogkj djrh gS\ D;k vki fdlh NM+ pqacd dh enn ls
mlds mRrjh èkzqoksa o nf{k.kh èkzqoksa dk fuèkkZj.k dj ldrs gSaA

9- pqacd ds rhu izeq[k xq.k fyf[k,A

10- pqacdh; cy js[kk D;k gS\ mlds rhu izeq[k xq.k fyf[k,A

11- nks pqacdh; cy js[kk,¡ ,d nwljs dks D;ksa ugha dkVrh gS\

12- fo|qr eksVj dk o.kZu fuEukafdr 'kh"kZdksa ds varxZr dhft,A

¼v½ ukekafdr vkjs[k ¼c½ fl)kar ¼l½ dk;Zfofèk

13- fo|qr tfu= dk o.kZu fuEukafdr 'kh"kZdksa ds varxZr dhft,A

¼v½ ukekafdr vkjs[k ¼c½ fl)kar ¼l½ dk;Zfofèk

14- nks oR̀rkdkj dqaMyh A rFkk B ,d&nwljs ds utnhd j[kh gS ;fn dqaMyh A esa cgus okyh fo|qrèkkjk
esa ifjorZu djsa rks D;k dqaMyh B esa dksbZ fo|qrèkkjk izsfjr gksxh dkj.k lfgr fyf[k,A

15- dksbZ fo|qr jksèkh rkacs ds rkj dh dqaMyh dks fdlh èkkjkekih ls tksfM,A D;k gksxk ;fn naM pqacd dks&

¼v½ dqaMyh esa èkdsyk tk,A

¼c½ dqaMyh ds Hkhrj fLFkj j[kk tk,A

¼l½ dqaMyh ds Hkhrj ls ckgj [khpk tk,A

16- fdlh lhèks èkkjkokgh pkyd rkj esa pkjksa vksj mRiUu pqacdh; {ks= dh fn'kk dks fuèkkZfjr djus okyk
fu;e fyf[k,A

17- fo|qr pqacd cukb,A
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