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TESS-India (Teacher Education Through School Based Support) ) dk y{; gS Hkkjr esa eqDr “kSf{kd lalk/kuksa ds }kjk

izkFkfed vkSj ek/;fed Lrjksa ij f”k{kdksa ds d{kk vH;klksa dks csgrj djukA ;s lalk/ku f”k{kdksa ds Nk=&dsfUnzr] Hkkxhnkjh n`f’Vdks.k 

dks fodflr djus esa lgk;rk djsaxsA 

TESS-India ds eqDr “kSf{kd lalk/ku (Open Education Resources – OERs) f'k{kdksa dks fo|ky; dh ikB~;iqLrd ds fy, lgk;d 

iqfLrdk Ánku djrs gSaA  ;s lalk/ku f”k{kdksa ds fy, xfrfof/k;k¡ iznku djrs gSa tks os d{kk esa vius Nk=ksa ds lkFk dj ldrs gSaA lkFk gh 

buesa dsl LVMh Hkh gSa tks ;s n”kkZrs gSa fd fdl izdkj nwljs f”k{kdksa us ml fo’k; dks fl[kk;k gSA lacaf/kr lalk/ku f”k{kdksa dks ikB 

;kstuk cukus esa vkSj fo’k; ij Kku o/kZu djus esa mudh lgk;rk djrs gSaA

TESS-India ds eqDr “kSf{kd lalk/ku Òkjrh; ikB~;Øe vkSj lanÒks± ds vuqdwy gSaA ;s Òkjrh; rFkk vrajkZ"Vªh; ys[kdksa ds lg;ksx ls 

rS;kj fd;s x;s gSa vkSj ;s vkWuykbu rFkk fÁaV mi;ksx ds fy, miyC/k gS (http://www.tess-india.edu.in)A eqDr “kSf{kd lalk/ku

vusdksa laLdj.kksa esa miyC/k gSa tks izR;sd jkT; ds fy, mi;qDr gS tgk¡ TESS India dk;Zjr gSA mi;ksxdrkZ bu lalk/kuksa dks

vuqdwy vkSj LFkkuh;d̀r djus ds fy, Lora= gSa rkfd ;s LFkkuh; vko”;drkvksa vkSj lanHkksZa dks iwjk dj ldsaA

TESS-India eqä fo'Okfo|ky;, fczVsu ds usr`Ro esa rFkk fczVsu dh ljdkj }kjk foŸk-iksf"kr gSA 

ohfM;ks lalk/ku 

bl bdkÃ dh dqN xfrfof/k;ksa ds lkFk fuEu Árhd dk mi;ksx fd;k x;k gS:  . blls ladsr feyrk gS fd fufnZ"V v/;kiu laca/kh 

Fkhe ds fy, TESS-India ohfM;ks lalk/kuksa dks ns[kuk vkids fy, mi;ksxh gksxkA 

TESS-India ohfM;ks lalk/ku Òkjr esa vusd Ádkj dh d{kkvksa ds lanÒZ esa eq[; v/;kiu rduhdksa dk o.kZu djrs gSaA gesa vk'kk gS fd os 

vkidks blh Ádkj ds vH;klksa ds lkFk Á;ksx djus ds fy, Ásfjr djsaxsA mudk mÌs'; ikB (VsDLV) ij vk/kkfjr bdkb;ksa ds ek/;e ls dke 
djus ds vkids vuqÒo dk iwjd gksuk vkSj mls c<+kuk gSA 

TESS-India ohfM;ks lalk/kuksa dks vkWuykbu ns[kk ;k TESS-India dh osclkbV, http://www.tess-india.edu.in/ ls MkmuyksM 

fd;k tk ldrk gSA oSdfYid :i ls, vki ;s ohfM;ks lhMh ;k eseksjh dkMZ ds ek/;e ls Òh ns[k ldrs gSaA  

laLdj.k 2-0 SS10 v1  
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r`rh; i{k¨a dh lkefxz;¨a v©j vU;Fkk dfFkr d¨ N¨M+dj] ;g lkexzh fØ,fVo d�eUl ,fVªC;w'ku&'ks;j,ykbd ykblsal d¢ varxZr miyC/k djkÃ xÃ gS% 

http://creativecommons.org/licenses/by-sa/3.0/

TESS-India is led by The Open University UK and funded by UK aid from the UK government

http://www.tess-india.edu.in/
http://www.tess-india.edu.in/
http://creativecommons.org/licenses/by-sa/3.0/
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;g bdkbZ fdl ckjs esa gS 

foKku d¨ vDlj ,d *dfBu fo"k;* crk;k tkrk gSA ftl le; rd ek/;fed fo|ky;ksa d¢ Nk=&Nk=k lkoZtfud 

ijh{kkv¨a rd igqaprs gSa] foKku esa lQyrk muds vewrZ fopkj¨a v©j e�My¨a d¨ le>us v©j lkFk gh vad¨a d¢ Kku] 

fy[kus&i<+us d¢ lkeF;Z v©j okLrfod Kku d¢ ÒaMkj dh {kerk ij fuÒZj djrh gSA mŸkj¨Ÿkj c<+rs csgrj ckSf)d 

fopkj okys ekufld e�My ä dk fodkl djkus okys lajfpr vuqÒo Ánku djrs gq, f'k{kd Nk=&Nk=kvksa d¨ mudh 

le> c<+kus esa enn djrs gSaA ;s e�My Nk=&Nk=kvksa d¨ tkudkjh v©j vo/kkj.kkv¨a d¨ ÁÒkoh <ax ls vkRelkr 

djus ;¨X; cukrs gSa] ftlls os mUgsa flQZ ;kn gh ugÈ j[k ikrs] cfYd mudk ;Fk¨fpr mi;¨x Òh dj ikrs gSaA  

vius Nk=&Nk=kvksa d¨ csgrj ckSf)d fopkj ekufld e�My fodflr djus d¢ fy;s enn djus dk ,d rjhdk gS 

Ò©frd e�My ä dk mi;¨x djukA oLrqv¨a ;k vo/kkj.kkv¨a dk Áfrfuf/kRo djus okyh pht+ ä dk mi;¨x djrs gq, 

Nk=&Nk=kvksa d¨ fdlh fo"k; esa viuh le> fodflr djus esa enn djus esa Ò©frd e�My lgk;d g¨rs gSaA os 

*pht+¨a d¢ lkFk dke djrs gSa*] ftlls ikB~;iqLrd i<+us ;k f}&vk;keh fp= ns[kus dh vis{kk vf/kd xgjh le> 

curh gSA Ò©frd e�My ä d¢ lkFk] Nk=&Nk=k O;ogkj] laca/k v©j tqM+ko d¢ ckjs esa tkurs gSa] v©j Òfo";okf.k;k¡ djrs 

gSaA mUgsa vyx vyx e�My¨a dk lkeF;Z v©j lhek,a Òh le>uh pkfg;sA  

bl bdkbZ esa Nk=&Nk=kvksa }kjk fo|qr d¨ le>us d¢ fy;s Ò©frd e�My ä d¢ mi;¨x ij /;ku fn;k tk,xkA vki 

Ò©frd e�My ä d¢ ckjs esa t¨ lh[ksaxs og vU; fo"k;¨a ij Òh ykxw g¨xkA vki vU; TESS&India bdkbZ esa Nk=&Nk=kvksa 

d¨ ekufld e�My fodflr djus esa enn djus d¢ ckjs esa lh[k ldrs gSaA 

 

vki bl bdkbZ esa lh[k ldrs gSa 

 e�My¨a d¢ Ádkj v©j lekurk,¡] rFkk vPNs e�My¨a d¢ y{k.kA 

 fo|qr d¢ ckjs esa i<+kus d¢ fy, Á;qä Ò©frd e�My ä dh dqN lkeF;Z v©j lhek,aA 

 fo|qr d¢ ckjs esa vkid¢ Nk=&Nk=kvksa d¨ csgrj rjhd+¢ ls le>us esa enn d¢ fy, Ò©frd e�My ä d¢ mi;¨x 

d¢ dqN rjhd+¢A  

 

;g n`f’Vdks.k D;ksa egRoiw.kZ gS 

vusd Nk=&Nk=kvksa d¨ fo|qr ,d dfBu ;k pqu©rhiw.kZ fo"k; yxrk gSA bldk ,d dkj.k ;g gS fd fo|qr d¢ ckjs 

esa lh[kus d¢ fy;s vewrZ vo/kkj.kk,a v©j vka[k¨a ls ugÈ fn[kus okyh oLrqv¨a dk mi;¨x fd;k tkrk gS] tSls vkos'k 

v©j bysDVª�uA  

Ò©frd e�My v©j lekurkv¨a ls vewrZ vo/kkj.kkv¨a d¨ *ewrZ Lo:i* nsus esa bl rjg enn feyrh gS%  

 Nk=&Nk=kvksa d¨ ,slh oLrqv¨a ;k ÁfØ;kv ä d¨ dYiuk esa ns[kus esa enn djd¢ ftUgsa os lh/ks ugÈ ns[k 

ldrs ¼tSls] fdlh oLrq d¢ vkdkj ;k fdlh ÁfØ;k esa yxus okyk le; cgqr gh N¨Vk g¨½ 

 fdlh tfVy leL;k d¨ ljy cukus esa Nk=&Nk=k oLrqv¨a d¨ myV&iqyV dj ns[k ldrs gSa ftlls og 

vo/kkj.kk mud¢ eu esa v©j iôh g¨ tk,a ;k fdlh Á.kkyh d¢ vyx vyx Òkx¨a d¢ chp dk laca/k tku 

ldrs gSa 

 e�My d¢ myV&iqyV djd¢ Nk=&Nk=k ;g ns[k ldrs gSa fd og ftl oLrq dk e�My gS og oLrq dSls 

dke djrh gSA 

fo|qr dh i<+kÃ Ò©frd e�My ä d¢ lkFk djus ls Nk=&Nk=k viuh dYiukv ä d¨ ij[k ldrs gSa] Òfo";okf.k;k¡ dj 

ldrs gSa v©j ÁÒkoh ekufld e�My fodflr dj ldrs gSaA  



Ò©frd e�My ä dk mi;¨x: d{kk X d¨ fo|qr d¢ ckjs esa fl[kkuk 

 

2 www.TESS-India.edu.in   

e�My v©j lekurk,a n¨u¨a dh gh viuh lkeF;Z v©j lhek,a g¨rh gSaA ,d lUnÒZ esa dke djus okyk e�My g¨ 

ldrk gS fd nwljs lUnÒZ esa dke u djsA  *lgh* e�My ls enn feyrh gS] ysfdu *xyr* e�My ls lh[kus esa 

dfBukÃ vk ldrh gSA fo|qr ifjiFk ä d¢ Ò©frd e�My ä dk vankt+k djus esa ,d vPNs e�My dh fo'ks"krkv¨a d¢ ckjs 

esa l¨puk iM+rk gSA bldk laca/k laiw.kZ oSKkfud dkSrqgy ls gS] flQZ fo|qr ls ugÈA 

1 Nk=&Nk=kvksa d¨ fo|qr d¢ ckjs esa D;k dfBukÃ eglwl g¨rh gS\ 

bldh vo/kkj.kk,a vewrZ g¨us d¢ vykok] ,slk Òh laÒo gS fd Nk=&Nk=kvksa us j¨t+ejkZ d¢ vuqÒo d¢ vk/kkj ij 

fo|qr d¢ ckjs esa xyrQgfe;ka cuk yh g äA mnkjg.k d¢ fy;s] N¨Vs Nk=&Nk=k fdlh fo|qr midj.k d¨ ,d gh 

rkj ls fo|qr dh lIykÃ ls tqM+k ns[krs gSa] ysfdu mUgs ;g lh[kuk iM+rk gS fd bl midj.k d¢ pyus d¢ fy;s 

bld¢ vanj ,d iwjk ifjiFk g¨uk t:jh gSA  

vuqla/kku ls irk pyk gS fd fo|qr ifjiFk d¢ ckjs esa dqN xyrQgfe;k¡ cM+s Nk=&Nk=kvksa esa Òh ikÃ tkrh gSaA bu 

xyrQgfe;¨a esa 'kkfey gSa os mnkgj.k t¨ rkfydk 1 esa fn;s gSaA 

rkfydk 1 fo|qr ifjiFk ä dh xyrQgfe;k¡  

Nk=&Nk=k dk fopkj ekU; oSKkfud fopkj 

cSVjh ls fo|qr Áokg ;k vkos'k 

feyrk gS 

cSVjh og foÒo dk varj Ánku djrh gS t¨ vkos'k d¨ ifjiFk esa pykus d¢ fy;s 

pkfg;s g¨rk gSA 

ifjiFk d¢ midj.k¨a }kjk fo|kqr 

/kkjk dk mi;ksx 

fdlh Òh Js.kh ifjiFk esa Áokg ,dleku g¨rk gSA bu xyrQgfe;¨a d¨ nwj 

djus dk lcls vPNk rjhdk gS fd ge Nk=&Nk=kvksa d¨ cŸkh d¢ n¨u¨a v¨j 

vehVj d¢ ,d leku vkadM+s fn[kkrs gq, mld¢ foijhr lcwr nsa] ysfdu dqN 

Nk=&Nk=k vc Òh blh fopkj d¨ ekurs jg ldrs gSa 

dqN Nk=&Nk=kvksa d¨ o¨YVst v©j Áokg] ;k Áokg v©j ÅtkZ esa Òsn djuk Òh dfBu g¨ ldrk gSA 

dqN Nk=&Nk=kvksa d¢ fy;s] Hkzked :i ls vklku ifjiFk d¢ vkjs[k dk laca/k mu rkj¨a v©j midj.k¨a ls yxkuk 

dfBu g¨ ldrk gS ftUgsa os ifjiFk ä d¢ lkFk dke djrs le; ns[krs gSaA dÃ ifjiFk¨a dh cukoV esa le>us d¢ fy;s 

cgqr dqN g¨rk gSA ;fn vki muls d©u&lh pht+ dgk¡ tqM+h gS] ;s Js.kh esa tqM+h gS ;k lekarj esa vkfn iwNrs gq, 

ifjiFk dk o.kZu ugÈ djsaxs r¨ vkid¢ Nk=&Nk=kvksa d¨ bld¢ egRoiw.kZ Òkx le>uk dfBu g¨ ldrk gSA  

dsl LVMh 1% fo|qr d¢ ckjs esa lh[krs le; vkus okyh dfBukb;k¡ 

gky gh esa ,d Áf'k{k.k d¢ n©jku] dqekjh lquhrk us lh[kk fd os d©u&lh ckrsa gSa t¨ fo|qr d¢ ckjs esa lh[krs le; 

Nk=&Nk=kvksa d¨ dfBu yxrh gSaA  

Áf'k{k.k l= esa geus mu dfBukb;¨a ij ppkZ dh t¨ dÃ Nk=&Nk=kvksa d¢ lkeus vkrh gSa tc os fo|qr d¢ ckjs esa 

lh[krs gSa v©j ;s Òh ns[kk fd ikB d¢ n©jku gekjk lkeuk buls dgk¡ ij g¨ ldrk gSA 

geus 'kq:vkr dh Fkh cSVjh d¢ dk;Z d¢ ckjs esa ckrsa djd¢] ysfdu tYnh gh x+yrQgeh esa Mkyus okyh v©j ckrsa 

Òh lkeus vkÃaA eSaus bld¢ ckjs esa igys ugÈ l¨pk Fkk] ysfdu tSls ge ppkZ djrs x,] eq>s vglkl gqvk fd eSaus 

vius i<+k, gq, dÃ Nk=&Nk=kvksa esa ;g leL;k ns[kh gSA mUgsa yxrk Fkk fd cSVjh gh vkos'k Ánku dj jgh gS] 

v©j og ,slk djrh jgsxh D;¨afd vkos'k ifjiFk d¢ midj.k¨a ls xqtjus d¢ dkj.k *[k ir* g¨ tk jgk gSA ;fn 

mUgsa fo'okl ugÈ g¨ fd vkos'k r¨ igys ls gh Fkk v©j cSVjh us vkos'k d¨ pykus d¢ fy;s foÒokarj Ánku fd;k 

gS] r¨ fLop d¨ can djus ls gj pht+ ,dlkFk dSls pkyw g¨ ldrh gS\ Áfr lsdaM fe-fe- ij pktZ cnyrs jgus 

dk d¨Ã eryc ugÈ jg tkrk ;fn vkos'k igys ls gh e©twn u g¨ ---  

tc ge ckrsa dj jgs Fks fd d{kk X d¢ fo|qr d¢ ikB esa dfBukb;k¡ dgk¡ ij vk ldrh gSa] rc eq>s vglkl gqvk 
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fd bu xyrQgfe;¨a v©j dfBukb;¨a d¢ dkj.k r¨ ckj&ckj leL;k,a vk,axhA eq>s vius ikB¨a dh ;¨tuk cukrs 

le; bu dfBukb;¨a dk /;ku j[kuk g¨xkA  

 

 

dsl LVMh 1 dk mi;ksx d{kk X NCERT book, ikB 12-1] fo|qr /kkjk vkSj ifjiFk] i`’B 199 esa 

fd;k tk ldrk gSA 

 

 

 

t+jk lksfp,  

 fo|qr d¢ fo"k; esa vkid¢ Nk=&Nk=kvksa d¨ d©u&lh ckr fo'ks"kdj dfBu yxh\ 

 tc vki fo|qr d¢ ckjs esa i<+k jgs Fks rc D;k Åij o.kZu dh xÃ xyrQgfe;¨a esa ls d¨Ã 

vkius ns[kh\ 

 

xfrfof/k 1% Nk=&Nk=kvksa d¨ fo|qr d¢ ckjs esa i<+kus dh rS;kjh djuk 

fdUgh fo'ks"k ikB¨a d¢ n©jku vkid¢ Nk=&Nk=kvksa d¨ fdl Ádkj dh dfBukb;k¡ vk ldrh gSa bl ckr d¨ /;ku esa 

j[krs gq, ;g xfrfof/k fo|qr d¢ ckjs esa i<+kus dh ;¨tuk cukus esa vkidh enn djsxhA 

d{kk X dh ikB~;iqLrd d¢ v/;k; 12 d¢ ÁR;sd Òkx d¨ nsf[k;s v©j igpkfu;s fd ÁR;sd Òkx esa d©u&ls eq[; 

Çcnq v©j dfBukb;¨a d¢ L=¨r gSaA vius fopkj¨a d¨ ntZ djus d¢ fy;s rkfydk 2 dk mi;¨x djsaA ¼,d vU; 

xfrfof/k esa vki bu dfBukb;¨a dk lkeuk djus dh dqN laÒkO; uhfr;k¡ ns[ksaxsA½ 

tc vki lekIr dj ysa] rc vius fy[ks gq, dk feyku lalk/ku 1  ls djsa] ftlesa dqN laÒkO; fVIif.k;k¡ gSaA 

rkfydk 2 Nk=&Nk=kvksa d¨ fo|qr d¢ ckjs esa i<+kus dh ;¨tuk cukukA  

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl xfrfof/k v©j 

lkFk d¢ ikB ls Nk=&Nk=kvksa d¨ eq>s D;k 

fl[kkuk gS\ 

dfBukb;¨a d¢ Lkzksr\ 

12-1 & vkos'k ¼dwyEc esa ekik tkus okyk½ dk Áfr 

lsdaM Áokg gh fo|qr Áokg ¼,Eih;j esa ekik 

tkus okyk½ gS  

vehVj }kjk ekik x;k fo|qr Áokg ikjEifjd 

Áokg dh eki $    ls &  rd g¨rh gSA 

fo|qr Áokg v©j bysDVª�u ,d pkyd ls g¨ 

dj tkrs gSaA fo|qr Áokg rqjar g¨rk gS] 

ysfdu pyu dh xfr yxÒx 1 fe-fe- Áfr 

lsdaM
 & 1 

g¨rh gS 

vkos'k fn[kkÃ ugÈ nsrk gSA  

 

 

 

bysDVªkWuksa dh /kheh xfr dk feyku rqjar 

pyus okys fo|qr Áokg ls djrs gq,A 

12-2 &   

12-3 &   

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl xfrfof/k v©j 

lkFk d¢ ikB ls Nk=&Nk=kvksa d¨ eq>s D;k 

fl[kkuk gS\ 

dfBukb;¨a d¢ Lkz¨r\ 

12-4 12-1   
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12-2   

12-3   

12-5 12-4    

12-6-1 12-5    

12-6-2 12-6   

12-7    

12-7-1    

12-8    

    

 

2 fo|qr ds ckjs esa lh[kus esa enn ds fy, ekZMyksa dk mi;ksx djuk 

f'k{kd vusd e�My ä v©j lekurkv¨a dk mi;¨x djd¢ foKku dh vo/kkj.kkv¨a d¢ ckjs esa Nk=&Nk=kvksa d¢ Kku v©j 

le> d¨ fodflr djrs gSaA  

e�My v©j lekurk,a vifjfpr vo/kkj.kkv¨a v©j vuqÒo¨a d¨ ifjfpr] j¨t+ejkZ d¢ vuqÒo¨a ls t¨M+rs gSaA mnkgj.k d¢ 

fy;s] fo|qr ifjiFk ä  dk o.kZu djus d¢ fy;s vDlj ftl lekurk dk mi;¨x fd;k tkrk gS og gS% *pkyd esa 

cgrk gqvk fo|qr Áokg oSlk gh gS tSls unh ;k ikbi esa cgrk gqvk ikuh*A  

unh dh xgjkbZ                                ty dk izokg current dgykrk gSA 

voltage dgykrh gS                              

Ò©frd e�My ä esa B¨l] okLrfod oLrqv¨a dk mi;¨x fdlh oLrq ;k Á.kkyh d¢ fgLl¨a d¨ n'kkZus d¢ fy;s g¨rk gS 

¼fp= 1½A Nk=&Nk=k okLrfod oLrqv¨a d¨ Nw dj vo/kkj.kkv¨a] ÁfØ;kv¨a v©j laca/k¨a dk o.kZu v©j mudh [k¨t 

djrs gSaA mnkgj.k d¢ fy;s] fdlh fo|qr ifjiFk d¢ foÒokarj esa cnyko dk ÁÒko n'kkZus d¢ fy;s vki ,slh fdlh 

iVjh d¨ >qdk ldrs gSa ftl ij daps g ä% iVjh lh/kh g¨ rc daps yq<+drs ugÈ gSa] ysfdu tc og >qdh g¨ rc 

ÅapkÃ ls uhps dh v¨j yq<+drs gSaA ¼daps fo|qr Áokg gSa v©j >qdko foÒokarj gSA½ ;fn foÒokarj ugÈ g¨] r¨ ifjiFk 

esa Áokg pysxk gh ugÈA ysfdu ;fn vki foÒokarj c<+k nsa] r¨ Áokg c<+sxkA  

 

fp= 1 vius [kqn d¢ Ò©frd e�My cukrk gqvk Nk=&Nk=kvksa dk ,d lewgA  

psu yxk gqvk ,d isafly d¢l eku¨a ,d ifjorZu'khy Áfrj¨/kd gSA 
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Ò©frd e�My ä esa dEI;wVj ij cus e�My 'kkfey gSa] lkFk gh Nk=&Nk=kvksa d¨ Òh e�My d¢ fgLls cuk;k tk ldrk 

gSA mnkgj.k d¢ fy;s] Nk=&Nk=kvksa d¢ lkFk ,d okrkZyki xfrfof/k dh tk ldrh gS ftlesa ,d O;fä cSVjh gS t¨ 

ml jLlh d¢ Äsjs d¨ [kÈprk gS ftls lewg us lgkjk ns j[kk gS( pyrh gqÃ jLlh ifjiFk esa pyrs gq, vkos'k d¨ 

n'kkZrh gSA baVjusV ij vusd dEI;wVj ij cus e�My miyC/k gSaA vki vius Nk=&Nk=kvksa d¨ fdlh nqdku ij tk 

dj <wa<+us d¢ fy;s dg ldrs gSaA 

vius Nk=&Nk=kvksa d¢ lkFk fdlh Òh e�My dk mi;¨x djus esa ,d vge ckr ;g gS fd muds lkFk ijLij 

ckrphr g¨uh pkfg;sA vki Nk=&Nk=kvksa d¨ lh/ks ugÈ crk,a fd e�My D;k gS% vki muls Á'u iwNsa tSls fd 

*e�My d¢ bl Òkx dk D;k eryc gS\* ;k] *bl e�My esa foj¨/k fdl ls n'kkZ;k gS\*] v©j vius Nk=&Nk=kvksa d¨ 

mud¢ fopkj j[kus d¢ fy;s Á¨Rlkfgr djsaA os vf/kd lh[ksaxs ;fn os [kqn vkilh laca/k¨a d¨ igpkusaxs] ctk; bld¢ 

fd mUgsa d¢oy crk fn;k tk,A  

vkid¢ Nk=&Nk=kvksa d¨ lewg esa dke djuk pkfg;s v©j ,d&nwljs d¢ lkFk vius fopkj¨a ij ppkZ djuh pkfg;sA 

e�My dk mi;¨x djuk v©j mld¢ ckjs esa ppkZ djus ls vkid¢ Nk=&Nk=kvksa d¨ viuh le> c<+kus esa enn 

feysxh] v©j tc vki mudh ckrsa v©j ppkZ d¨ lqusaxs r¨ vkid¨ v©j vPNh rjg le> vk,xk fd mudh leL;k,a 

dgka ij gSaA 

dsl LVMh 2% fo|qr ifjiFk¨a d¢ fy;s okrkZyki xfrfof/k dk e�My 

Jh ukxsUnz us LFkkuh; DIET esa ,d Áf'k{k.k esa Òkx fy;k Fkk v©j fo|qr ifjiFk ä d¢ fy;s ,d okrkZyki xfrfof/k dk 

e�My ns[kkA ¼bu n¨u¨a e�My¨a dk fooj.k vki lalk/ku 2 esa ns[k ldrs gSaA½ 

fiNys g¶rs eSa fo|qr i<+kus d¢ ,d Áf'k{k.k l= esa FkkA eq>s igys r¨ vk'p;Z gqvk tc Áf'k{kd us gesa crk;k fd 

ge fo|qr d¢ fy;s ,d e�My dk Á;¨x djus okys gSa ftls *jLlh dk e�My* dgrs gSaA eSaus ;g e�My igys ugÈ 

ns[kk Fkk  v©j eq>s rc v©j Òh vk'p;Z gqvk tc eSaus ns[kk fd ;g ,d okrkZyki xfrfof/k tSlk Fkk! eSa y©V dj 

fo|ky; x;k v©j d{kk X d¢ lkFk mldk Á;¨x fd;kA 

d{kk X esa 50 Nk=&Nk=k Fks r¨ eSaus 12 d¢ n¨ v©j 13 d¢ n¨ lewg cuk,A gj lewg d¢ ikl ,d M¨jh FkhA eSaus 

mUgs bls gYd¢ ls Fkkes j[kus d¨ dgkA ,d O;fä us mls [kÈpkA  

fQj eSaus gj lewg esa ls ,d O;fä d¨ pqid¢ ls M¨jh d¨ T;knk dl dj idM+us d¨ dgkA [kÈpus okys d¨ M¨jh 

d¨ fgykuk T;knk dfBu g¨ x;k v©j dl dj idM+us okys d¨ vius gkFk dqN xeZ yxus yxsA 

eSaus CySdc¨MZ ij dqN Á'u fy[ks% 

 bl e�My esa M¨jh [kÈpus okyk D;k gS\ 

 fgyrh gqÃ M¨jh fdldk Árhd gS\ 

 tc d¨Ã M¨jh d¨ T;knk dl dj idM+rk gS r¨ D;k g¨rk gS\ ;g fdldk Árhd gS\ 

 ;g e�My fdlh ifjiFk esa pyrh fo|qr dk Árhd dSls gS\ 

 bl e�My ls D;k enn feyrh gS\ 

eSaus vius Nk=&Nk=kvksa d¨ pkj d¢ lewg esa ck¡Vk v©j Á'u¨a d¢ mŸkj nsus d¢ fy;s dgkA tc os dke dj jgs Fks 

rc eSaus lÒh d¢ ikl tk dj mudh ckrsa lquhA 

nl feuV d¢ ckn] eSaus dqN lewg ä esa ls ,d&,d O;fä d¨ mud¢ mŸkj¨a dk o.kZu djus d¨ dgkA 

vkf[kj esa] eSaus mUgsa fQj mud¢ 12 d¢ lewg¨a esa ck¡Vk v©j geus fQj ogh lc fd;kA bl ckj tc os M¨jh d¨ fgyk 

jgs Fks] rc eSaus e�My dh eq[; fo'ks"krkv¨a d¨ n'kkZus d¢ fy;s Á'u¨a d¢ mŸkj¨a dk o.kZu fd;kA  

bl e�My d¢ ckjs esa vPNh ckr ;g gS fd lÒh M¨jh ,d lkFk fgyus gSA ,d ifjiFk esa vkos'k Òh ,d gh lkFk 
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pyrk jgrk gSA ;gh og ckr Fkh ftls dÃ Nk=&Nk=k le> ugÈ ik jgs Fks tc fiNys lky eSaus d{kk X d¨ 

fo|qr i<+kÃ FkhA eSaus eglwl fd;k fd ,slk blfy;s Fkk D;¨afd os l¨p jgs Fks fd vkos'k cSVjh esa ls vkrk gS v©j 

ifjiFk esa Äwerk gS] ctk; bld¢ fd og ges'kk ogk¡ g¨rk gS v©j tc foÒokarj yk;k tk, rc pyuk 'kq: djrk 

gSA  

tc fdlh us M¨jh d¨ dl dj idM+k] r¨ og Áfrj¨/k yxkus tSlk FkkA Nk=&Nk=kvksa us ns[kk fd M¨jh r¨ vc Òh 

ifjiFk esa gh Fkh] bldk eryc vkos'k ifjiFk ls tkrk ugÈ gS] tSlk muesa ls dqN d¨ yx jgk FkkA dqN ÅtkZ 

Áfrj¨/k d¢ jkLrs ckgj fudy jgh Fkh] D;¨afd Áfrj¨/k cus Nk=&Nk=k d¢ gkFk xeZ g¨ jgs FksA  

iwjs dk;ZØe esa flQZ yxÒx 20 feuV yxs ysfdu eq>s iôk irk gS fd esjs Nk=&Nk=kvksa d¨ fo|qr ifjiFk csgrj 

le> vkus esa enn feyhA 

 

 

dsl LVMh 2 dk mi;ksx d{kk X NCERT book, ikB 12-1] fo|qr /kkjk vkSj ifjiFk] i`’B 199 esa 

fd;k tk ldrk gSA 

 

 

t+jk lksfp,  

 fo|qr d¢ ckjs esa i<+kus d¢ fy;s vkius fdu lekurkv¨a dk mi;¨x fd;k muesa ls d©u&lh 

mi;¨xh jgÈ\ 

 D;k vkius fo|qr d¢ ckjs esa i<+kus d¢ fy;s fdUgh Ò©frd e�My dk mi;¨x fd;k gS\ os 

d©u&ls Fks\ 

okrkZyki xfrfof/k;¨a d¢ ckjs esa vf/kd tkudkjh d¢ fy;s ns[ksa lalk/ku 2A 

 

ohfM;¨% dgkuh lqukuk] xhr] jksy Iys v©j ukVd 

 

xfrfof/k 2% e�My¨a dk mi;¨x djuk 

e�My¨a dk mi;¨x dSls fd;k tk jgk gS v©j vf/kd e�My ä dk mi;¨x dgka lgk;d g¨ ldrk gS bl ij fopkj 

djkrs gq, ;g xfrfof/k vkid¨ fo|qr d¢ ckjs esa i<+kus dh ;¨tuk cukus esa enn djsxhA 

vkid¨ xfrfof/k 1 esa cukÃ gqÃ rkfydk dh vko';drk g¨xhA rkfydk 3 esa crk, vuqlkj rkfydk esa nkÃa v¨j 

,d v©j d�ye cukb;sA  

v/;k; d¨ fQj ls if<+;s v©j ikB esa d©u&ls e�My v©j lekurkv¨a dk mi;¨x fd;k x;k gSA 

vU; e�My ;k lekurk,a t¨M+sa t¨ vkid¢ vuqlkj lgk;d g¨ ldrs gSaA 

mnkgj.k d¢ fy;s igyh iafä Òjh xÃ gSA vki jLlh d¢ e�My v©j *feBkb;k¡ v©j di* uked vU; e�My d¢ ckjs 

esa lalk/ku 3 esa vf/kd tkudkjh ÁkIr dj ldrs gSaA 

tc vki rkfydk iwjh dj ysa] rc viuh fVIif.k;¨a d¨ lalk/ku 4 ls feyk dj ns[ksaA 
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rkfydk 3% ikB~;iqLrd d¢ lcd d¢ lkFk d©u&ls e�My ;k lekurk,a t¨M+h tk ldrh gSaA 
 

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl 

xfrfof/k v©j lkFk d¢ ikB ls 

Nk=&Nk=kvksa d¨ eq>s D;k 

fl[kkuk gS\ 

dfBukb;¨a d¢ ó¨r\ ;gka d©u&ls e�My ;k 

lekurk,a mi;¨x esa vk 

jgh gSa ;k ykÃ tk ldrh 

gSa \ 

12-1 & vkos'k ¼dwyEc esa ekik tkus okyk½ 

dk Áfr lsdaM Áokg gh fo|qr 

Áokg ¼,Eih;j esa ekik tkus 

okyk½ gS 

vehVj }kjk ekik x;k fo|qr 

Áokg ikjEifjd Áokg dh eki $    

ls &  rd g¨rh gSA 

fo|qr Áokg v©j bysDVª�u ,d 

pkyd ls g¨ dj tkrs gSaA fo|qr 

Áokg rqjar g¨rk gS] ysfdu pyu 

dh xfr yxÒx 1 fe-fe- Áfr 

lsdaM
 & 1 

g¨rh gS 

vkos'k ,slh oLrq ugÈ 

ftls ns[kk tk ld¢ 

bysDVª�u d¢ cgko dh 

fn'kk v©j ikjEifjd 

Áokg d¨ ysdj Hkze  

bysDVª�Ul dh /kheh 

xfr v©j Áokg dh 

rRijrk dk esy 

mi;¨x fd;s tk jgs% cgko 

d¢ :i esa fo|qr Áokg 

ifjiFk ,d lrr pyus 

okyk can jkLrk gS & fdlh 

Òh VwV ls Áokg :drk gS 

;g Òh ns[ksa% jLlh dk 

e�MyA 

12-2 &   & 

12-3 &   & 

12-4 12-1    

12-2    

12-3      

12-5 12-4   &   

12-6-1 12-5   & & 

12-6-2 12-6    

12-7 &    

12-7-1 &   & 

12-8 &    

     

3 ekWMyksa vkSj lhekvksa dk lkeF;Z vkSj lhek,¡ 

e�My¨a v©j lekurkv¨a d¢ bLrseky dh dqN lkekU; lkeF;Z v©j lhek,a gSa] ysfdu ÁR;sd e�My v©j lekurk dh 

viuh lkeF;Z v©j lhek,a Òh gSaA  

vklku e�My dqN gh ifjfLFkfr;¨a esa lgh dke dj ldrs gSa v©j d¨Ã e�My t¨ ,d lanÒZ esa lgh g¨ og vU; 

lUnÒZ esa xyr Òh g¨ ldrk gSA dÒh&dÒh] fdlh lUnÒZ esa vki n¨ ;k vf/kd e�My ä dk mi;¨x dj ldrs gSa] 

ÁR;sd dk rjhdk vyx g¨ ldrk gSA  

e�My ;k lekurk dk pquko egRoiw.kZ gSA ;fn vkid¢ Nk=&Nk=k fdlh oLrq ;k ifjfLFkfr ls ifjfpr ugÈ g ä] r¨ 

mls vki e�My ;k lekurk dk fgLlk ugÈ cuk,a] D;¨afd blls os Hkze esa iM+ ldrs gSaA  
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vius e�My ls mRié vfrfjä Hkze dh voLFkkv¨a d¢ ckjs esa Òh tkudkjh g¨uk egRoiw.kZ gSA dÒh&dÒh] f'k{kd d¢ 

r©j ij vki ftu ckr¨a ij /;ku ugÈ nsrs muls Nk=&Nk=k fopfyr g¨ ldrs gSa] ;k tc os e�My d¨ ;kn dj jgs 

g ä rc dqN ckrsa vyx rjg ls dj ldrs gSaA  

mnkgj.k d¢ fy;s] vki ,d *j¨yj d¨LVj* ¼vFkkZr~] ?kqekonkj iFk½ e�My dk mi;¨x fo|qr ifjiFk esa fo|qr foÒo 

d¨ n'kkZus d¢ fy;s djsaA blesa ;g fopkj n'kkZ;k x;k gS fd xkfM+;¨a d¨ ,d Åaph txg ij ys tkuk g¨rk gS rÒh os 

[kqn ls pyus yxrk gSa] v©j ;g fopkj fd ifjiFk esa vkos'k flQZ Äwerk jgrk gS blls esy [kkrk gS fd xkfM+;k¡ 

iVjh ij flQZ pyrh jgrh gSa v©j pyus d¢ n©jku d¨Ã muesa ls mrjrk ugÈA ;g mi;qä e�My g¨ ldrk gS] 

ysfdu laÒo gS fd vki t¨ fl[kkuk pkgrs g ä] mld¢ ctk; Nk=&Nk=k dk /;ku bl ij tk, fd *j¨yj d¨LVj 

¼vFkkZr~] ?kqekonkj iFk½ dh igyh igkM+h lcls cM+h g¨rh gS* v©j r; dj ysa fd tc vki ifjiFk esa ftruk vkxs 

pysaxs mruh de ÅtkZ miyC/k g¨xhA 

vkid¨ rÒh irk pysxk fd vkid¢ e�My d¢ lkFk xyrQgfe;k¡ Òh vk xÃ gSa tc vki vius Nk=&Nk=kvksa ls 

e�My d¢ ckjs esa Á'u iwNsaxs v©j mudh le> d¢ ckjs esa tkuus d¢ fy;s /;ku ls lqusaxsA vki Nk=&Nk=kvksa d¨ fp= 

cukus ;k vkid¢ fn;s fp= ä esa tkudkjh ;k fVIif.k;k¡ t¨M+us d¢ fy;s dg dj Òh ,slh ckr¨a dk irk yxk ldrs gSaA 

vius Nk=&Nk=kvksa dh le> dk irk yxkus d¢ ckjs esa vki vf/kd tkudkjh ik ldrs gSa bdkbZ le> dh tk¡p% 

dk;Z v©j ÅtkZ esa] v©j eq[; lalk/ku *Áxfr v©j Án'kZu dk ewY;kadu* esaA 

xfrfof/k 3% fo|qr ifjiFk d¢ n¨ okrkZyki xfrfof/k d¢ e�My¨a dh rqyuk 

bl xfrfof/k ls vkid¨ viuh d{kk d¢ lkFk Ò©frd e�My ä dk mi;¨x v©j ewY;kadu djus dk vuqÒo feysxkA 

vkid¨ bl xfrfof/k d¢ fy;s 2 lalk/ku¨a dh vko';drk g¨xhA 

i<+kus d¢ n©jku vki dÒh Òh buesa ls fdlh Òh e�My d¨ fn[kk v©j mi;¨x dj ldrs gSa] ysfdu Nk=&Nk=kvksa 

ls budh rqyuk v©j ewY;kadu djokuk fo"k; d¢ var esa gh Bhd jgsxk] D;¨afd blls Nk=&Nk=k viuh le> dk 

irk [kqn yxk ld¢axsA 

ikB ls igys] vius Nk=&Nk=kvksa d¨ lewg¨a esa ck¡fV;s v©j r; dhft;s fd vki xfrfof/k d¨ n¨u¨a e�My¨a d¢ ckjs 

esa T;knk ugÈ crkrs gq, fdl Ádkj 'kq: djus okys gSaA 

vkid¨ ,d funsZ'k lwph ;k i¨LVj nsuk g¨xk ftlesa ÁR;sd e�My d¢ fy;s vki vius Nk=&Nk=kvksa ls t¨ Á'u 

iwNsaxs og Òh 'kkfey g¨aA Nk=&Nk=kvksa d¢ ÁR;sd lewg d¨ n¨u¨a e�My¨a ij dke djuk gSA dqN lewg jLlh d¢ 

e�My ls 'kq: dj ldrs gSa] tcfd nwljs *feBkÃ* e�My d¢ lkFkA fQj vki lÒh d¨ j¨d¢a ftlls os vU; e�My 

dk mi;¨x djus okys lewg ls vius lk/ku¨a dh vnyk&cnyh djsaA 

lewg tc dke dj jgs g¨a rc mud¢ chp ÄwesaA mUgsa ,d&nwljs d¢ lkFk vius fopkj ckaVus d¢ fy, Á¨Rlkfgr djsaA 

ges'kk ls T;knk 'k¨j d¢ fy;s rS;kj jgsa] [kkldj ;fn Nk=&Nk=k cM+s Äsj¨a esa viuh vkokt+ lqukus d¢ fy;s t+¨j ls 

c¨y jgs g¨aA  

tc lÒh us n¨u¨a e�My¨a ij dke dj fy;k g¨] rc iwjh d{kk d¢ lkFk Á'u¨a ij ppkZ djsaA 

gj e�My d¢ lkeF;Z v©j lhekv¨a ij vius Nk=&Nk=kvksa d¨ vius lewg esa ppkZ djus d¨ dgsaA bu fopkj¨a ij 

iwjh d{kk d¢ lkFk ppkZ djsaA 

 

 

xfrfof/k 3 dk mi;ksx d{kk X NCERT book, ikB 12-1] fo|qr /kkjk vkSj ifjiFk] i`’B 193 esa fd;k 

tk ldrk gSA 
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4 lkjka”k 

bl bdkbZ esa vkius lh[kk fd os d©u&lh ckrsa gSa t¨ fo|qr d¨ dfBu fo"k; cukrh gSa v©j dSls e�My¨a dk mi;¨x 

vkid¢ f'k{kk nsus esa enn dj ldrk gSA  

d¢l LVMh 2 v©j xfrfof/k 3 esa fo|qr ifjiFk d¢ ckjs esa i<+kus dh ,d rduhd] okrkZyki xfrfof/k] d¢ ckjs esa 

crk;k x;kA gkykafd] e�My ä dk mi;¨x djus d¢ dÃ rjhd¢ gSa v©j xfrfof/k 2 esa vkius dÃ fo"k; ä dh igpku dh 

ftuesa e�My d¢ mi;¨x ls Nk=&Nk=kvksa dh le> fodflr dh tk ldrh gSA  

dÒh&dÒh yxrk gS fd d{kk X rd vkrs&vkrs Nk=&Nk=kvksa d¨ Ò©frd e�My ä dh txg ekufld e�My cukus 

pkfg,aA ysfdu] le> d¢ fodkl dh ÁfØ;k d¢ fy;s Ò©frd e�My cgqr ennxkj g¨rs gSa v©j ;gk¡ rd fd 

;wfuoÆlVh d¢ Nk=&Nk=k Òh Ò©frd e�My ä ls ykÒ ys ldrs gSa] tSls fd] jlk;u'kkL= esa v.kqv¨a d¢ e�My cuk dj 

leO;ork d¢ vyx vyx :i¨a d¨ le>ukA  

i<+kus d¢ vius vxys fo"k; d¢ fy;s] igpkusa fd Nk=&Nk=kvksa d¨ vo/kkj.kkRed dfBukb;k¡ dgk¡ ij vk ldrh gSa 

v©j dgk¡ ij e�My ä dk mi;¨x lgk;d g¨xkA fopkj djsa fd d©u&ls e�My v©j lekurk,a lcls mfpr g¨axhA  

vius lgdÆe;¨a d¢ lkFk viuh xfrfof/k;¨a dh ;¨tukv¨a ij ppkZ djsa% 

 vki fdl Ádkj d¢ e�My ;k lekurkv¨a dk bLrseky djus dh ;¨tuk cuk jgs gSa\ 

 bl e�My dh lkeF;Z v©j laÒkO; lhek,a D;k gSa\ 

 vius lewg esa vki bu xfrfof/k;¨a d¨ dSls 'kkfey djsaxs\ 

 vki fdu [kkl fo'ks"krkv¨a dh v¨j /;ku vkdÆ"kr djsaxs\ 

,d lh[kus dh ;¨tuk cuk,a ftlesa d{kk esa f'k{k.k d¢ n©jku de&ls&de ,d e�My&vk/kkfjr xfrfof/k 'kkfey 

g¨A 

lalk/ku 

lalk/ku 1% fo|qr fo"k; esa dfBukÃ d¢ Lkz¨r 

;g lalk/ku xfrfof/k 1 esa mi;¨x fd;k x;k gSA  

rkfydk R1-1 fo|qr fo"k; esa vkid¢ Nk=&Nk=kvksa d¨ dgk¡ dfBukÃ vk ldrh gS\  

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl xfrfof/k v©j 

lkFk d¢ ikB ls Nk=&Nk=kvksa d¨ eq>s D;k 

fl[kkuk gS\ 

dfBukÃ d¢ Lkz¨r\ laÒkO; xyrQgfe;k¡\ 

12-1 & vkos'k ¼dwyEc esa ekik tkus okyk½ dk Áfr 

lsdaM Áokg gh fo|qr Áokg ¼,Eih;j esa 

ekik tkus okyk½ gSA vehVj }kjk ekik x;k 

fo|qr ÁokgA ikjEifjd Áokg dh eki $    

ls &  rd g¨rh gSA 

fo|qr Áokg v©j bysDVª�u ,d pkyd ls 

g¨ dj tkrs gSaA fo|qr Áokg rqjar g¨rk gS] 

ysfdu pyu dh xfr yxÒx 1 fe-fe- Áfr 

lsdaM
 & 1 

g¨rh gS 

vkos'k ,slh oLrq ugÈ ftls ns[kk tk ld¢ 

bysDVª�u d¢ cgko dh fn'kk v©j ikjEifjd 

Áokg d¨ ysdj Hkze  

bysDVª�Ul dh /kheh xfr v©j Áokg dh 

rR{k.krk dk esy 
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12-2 & pkyd esa foÒokarj d¢ dkj.k vkos'k mlesa 

ls Áokfgr g¨rk gS  

foÒokarj ¾ Áfr bdkbZ vkos'k ij fd;k 

x;k dke 

1 o¨YV ¾ 1 twy Áfr dwyEc o¨YVehVj 

}kjk ekik x;k 

;g fopkj fd cSVjh fo|qr Áokg nsrh gS 

o¨YVst ugÈ 

12-3 & vke r©j ij mi;¨x fd;s tkus okys fgLl¨a 

d¢ fy;s ikjEifjd fpà  

& 

12-4 12-1 fdlh pkyd d¢ fy;s o¨YVst v©j fo|qr 

Áokg dk vkilh laca/kA vyx vyx lsYl 

dh la[;k d¢ fy;s V  fo:) I d¢ xzkQ ls 

ÁkIr v¨ge dk fu;e 

o¨YVst v©j fo|qr Áokg d¢ chp 'ks"k 

x+yrQgeh 

ifjiFk d¢ js[kkfp= dk laca/k okLrfod 

ifjiFk ls t¨M+uk 

o¨YVehVj v©j vehVj d¢ la;¨tu 

12-2 fgLl¨a d¨ cnyus ls Áokg ÁÒkfor g¨rk 

gSA Áfrj¨/k dh vo/kkj.kk% Áfrj¨/k c<+us ls 

Áokg de g¨rk gS 

laÒkfor xyrQgeh *fgLl¨a }kjk Áokg d¨ 

midj.kksa }kjk fo|kqr izokg dk [kir dj 

fy;k tkrk gS* 

ikB dh ppkZ esa pkyd esa ls bysDVª�u¨a d¢ g¨ 

dj xqtjus dk ekufld e�My 

12-3 pkyd d¢ Áfrj¨/k d¨ ÁÒkfor djus okys 

dkj.k  

rkj dh Áfrj¨/kdrk ;k yackÃ ftruh 

T;knk] Áfrj¨/k Òh mruk gh T;knk  

vuqÁLFk dkV dk {ks= ftruk T;knk] mruk 

gh Áfrj¨/k de  

fo|qr Áokg d¨ ekirs gq, Áfrj¨/k dk 

vuqeku yxkuk & Áfrj¨/k d¨ lh/ks ekiuk 

ugÈA 

vuqÁLFk dkV d¢ {ks= dk fu;e ÁkIr djus d¢ 

fy;s] Nk=&Nk=kvksa d¨ ;kn fnykuk g¨rk gS 

fd O;kl nqxquk djus ls {ks=Qy p©xquk g¨rk 

gS 

vkilh laca/k ;kn j[kuk 

12-5 12-4 Js.kh esa Áfrj¨/kd% Js.kh ifjiFk esa dgÈ Òh 

Áokg ,d leku g¨rk gS( Áokg Áfrj¨/k dh 

dqy ek=k ij fuÒZj djrk gS  

ifjiFk d¨ ifjiFk js[kkfp= ls feykuk & 

*Áokg  d¨ midj.kksa }kjk fo|kqr izokg dk 

[kir dj fy;k tkuk* xyrQgeh 

12-6-1 12-5  Js.kh esa Áfrj¨/kd¨a d¢ fy;s] dqy foÒokarj 

vFkkZr~ ÁR;sd Áfrj¨/kd d¢ foÒokarj¨a dk 

;¨xA 

V ¾ IR d¢ :i esa] Js.kh esa Áfrj¨/kd¨a dk 

dqy Áfrj¨/k ¾ Áfrj¨/kd¨a dk ;¨x 

ifjiFk d¨ ifjiFk js[kkfp= ls feykuk 
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lalk/ku 2% okrkZyki xfrfof/k 

okrkZyki xfrfof/k esa Nk=&Nk=kvksa d¨ ,d Òwfedk fuÒkuh g¨rh gS v©j] fdlh N¨Vs Álax d¢ n©jku] os ml Òwfedk 

esa c¨yrs v©j vfÒu; djrs gSa] ml ik= dh vknrsa v©j Áo`fŸk;k¡ ys ysrs gSa ftls og fuÒk jgs gSaA blesa fLØIV ugÈ 

 [k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl xfrfof/k v©j 

lkFk d¢ ikB ls Nk=&Nk=kvksa d¨ eq>s D;k 

fl[kkuk gS\ 

dfBukÃ d¢ Lkz¨r\ laÒkO; xyrQgfe;k¡\ 

12-6-2 12-6 rhu Áfrj¨/kd lekarj g¨a] r¨ ÁR;sd 

Áfrj¨/kd dk foÒokarj v©j rhu¨a dk dqy 

foÒokarj leku g¨xk 

ifjiFk d¢ v[kafMr Òkx esa Áokg ¾ ÁR;sd 

Áfrj¨/kd d¢ Áokg¨a dk ;¨x 

ifjiFk d¨ ifjiFk js[kkfp= ls feykuk 

x.kuk,a le>us d¢ fy;s dfBu g¨ ldrh gSa 

xfrfof/k d¢ ckn dqy Áfrj¨/k dh x.kuk 

dfBu g¨ ldrh gS( dqy Áfrj¨/k esa deh 

vkuk 'kq: esa lgt Kku d¢ foijhr g¨rk gS 

12-7 & tc fo|qr Áokg fdlh pkyd esa ls xqtjrk 

gS rc dqN ÅtkZ xeÊ d¢ :i esa fudy 

tkrh gS 

cy P ¾ VI  

ÅtkZ H ¾ V I t 

ÅtkZ H ¾ I2 R 

 

12-7-1 & xeÊ d¢ ÁÒko d¢ O;kogkfjd mi;¨x% ghVj] 

V¨LVj ¼czsM lsadus okyh e’khu½ vkfn] 

fQykesaV okys cYc] ¶;wt+ 

D;k lÒh Nk=&Nk=k bu mnkgj.k¨a d¨ 

igpkurs g äxs\ 

12-8 & fo|qr cy  P = V I I  

P = V/R 

P = I2R 

cy d¨ okV~l esa ekik tkrk gS  

ÅtkZ dh O;kikfjd bdkbZ ¾ fdy¨okV ÄaVk 

¼kW h ½ ¾ 3-6 × 106 twYlA 

fo|qr midj.k¨a }kjk vkos'k [kir dj 

fy;k tkrkA ge mi;¨x dh xÃ ÅtkZ dk 

iSlk nsrs gSa] vkos'k dk ugÈ 

ÅtkZ v©j vkos'k esa x+yrQgeh 
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g¨rh ysfdu egRoiw.kZ ckr ;g gS fd f'k{kd }kjk Nk=&Nk=kvksa d¨ i;kZIr tkudkjh nh tkrh gS ftlls os Òwfedk 

fuÒkus esa l{ke g¨aA Òwfedk fuÒk jgs Nk=&Nk=kvksa ls dgk tkuk pkfg;s fd vius fopkj v©j Òkouk,a lgt rjhd¢ 

ls O;ä djsaA 

okrkZyki xfrfof/k d¢ dÃ ykÒ gSa] D;¨afd ;g%  

 nwlj¨a dh Òkoukv¨a dh le> fodflr djus d¢ fy;s okLrfod thou dh ÄVuk,a ykrh gS 

 fu.kZ;&{kerk d¢ fodkl d¨ c<+kok nsrh gS 

 lh[kus esa Nk=&Nk=kvksa dk lfØ; lg;¨x g¨rk gS v©j lÒh Nk=&Nk=kvksa d¨ ;¨xnku nsus dk volj 

feyrk gS 

 Åaps Lrj dh l¨p d¨ c<+kok nsrh gS 

okrkZyki xfrfof/k esa Òkx ysus ls N¨Vs Nk=&Nk=kvksa d¨ vyx vyx lkekftd fLFkfr;¨a esa ckr djus d¢ fy, 

vkRefo'okl d¨ fodflr djus esa enn fey ldrh gS] mnkgj.k d¢ fy,] fdlh nqdku ij [kjhnkjh djuk] LFkkuh; 

Lekjd d¢ fy;s i;ZVd¨a d¨ jkLrk crkuk ;k d¨Ã fVdV [kjhnukA vki dqN gh lkexzh v©j fu'kku¨a d¢ lkFk] tSls 

*g¨Vy*] *vLirky* ;k *xSjst* d¢ lkFk vklku ÄVuk,¡ cuk ldrs gSaA vius Nk=&Nk=kvksa ls iwNsa] *;gk¡ d©u dke 

djrk gS\*] *;s D;k dgrs gSa\* v©j *ge buls D;k iwNrs gSa\*] v©j mUgsa bu Òwfedkv¨a esa vkil esa ckrsa djus d¢ fy;s 

Á¨Rlkfgr djsa v©j mudk Òk"kk&mi;¨x ns[ksaA  

okrkZyki xfrfof/k ls cM+s Nk=&Nk=kvksa d¢ thou d¢ d©'ky¨a dk fodkl g¨ ldrk gSA mnkgj.k d¢ fy,] d{kk esa g¨ 

ldrk gS fd vki bl ckr dk irk yxk jgs g¨a fd Vdjko d¨ fdl Ádkj lqy>k;k tk,A vius fo|ky; ;k 

lekt d¢ fdlh mnkgj.k d¨ ysus d¢ ctk;] vki mUgÈ leL;kv¨a ij vk/kkfjr d¨Ã ,slh ÄVuk ys ldrs gSa ftldk 

laca/k ogka ls ugÈ g¨A Nk=&Nk=kvksa d¨ Òwfedk,a nsa ;k muls dgsa fd os gh pqu ysaA vki mUgsa ;¨tuk cukus dk 

le; ns ldrs gSa ;k mUgsa rqjar gh okrkZyki xfrfof/k 'kq: djus d¨ dg ldrs gSaA okrkZyki xfrfof/k d{kk d¢ lkeus 

dh tk ldrh gS] ;k Nk=&Nk=k N¨Vs lewg¨a esa dke dj ldrs gSa ftlls d¨Ã v©j mUgsa ugÈ ns[ksA /;ku nsa fd 

okrkZyki xfrfof/k dk mÌs'; gS Òwfedkv¨a dk [ksy v©j blls D;k f'k{kk feyrh gS( vki 'kkunkj vfÒu; ;k c�yhoqM 

vfÒusrkv¨a d¢ iqjLdkj¨a dh vis{kk ugÈ djsaA 

foKku v©j xf.kr esa Òh okrkZyki xfrfof/k dk mi;¨x fd;k tk ldrk gSA Nk=&Nk=k] v.kqv¨a d¢ O;ogkj dh 

udy dj ldrs gSa] vkilh O;ogkj esa d.k¨a d¢ xq.k ys ldrs gSa ;k xeÊ ;k Ádk'k dk ÁÒko n'kkZus d¢ fy;s crkZo 

cny ldrs gSaA xf.kr esa] Nk=&Nk=k] d¨.k ;k fdlh vkdkj dh Òwfedk vnk dj ldrs gSa ftlls os mld¢ xq.k¨a 

v©j la;¨x d¢ ckjs esa tkusaA 

lalk/ku 3% fo|qr ifjiFk¨a d¢ ckjs esa i<+kus d¢ fy;s n¨ e�My 

bl lalk/ku dk lanÒZ d¢l LVMh 2 esa v©j mi;¨x xfrfof/k 2 esa fd;k x;k gSA 

ÁR;sd e�My d¨ iwjk djus esa fdlh lewg d¨ lkjs lk/ku v©j funsZ'k fey tkus d¢ ckn yxÒx ik¡p feuV yxrs 

gSaA 

u¨V% bu n¨u¨a e�My ä d¢ fy;s] Nk=&Nk=kvksa d¨ ;g crk, fcuk funsZ'k¨a dk ikyu djus nsa fd lkjh fo'ks"krk,a v©j 

fØ;k,a fdud¢ Árhd gSaA Á'u¨a }kjk mudk /;ku vkdÆ"kr djsa v©j mUgsa mŸkj Lo;a gh [k¨tus d¨ Á¨Rlkfgr djsaA 

ÁR;sd e�My d¢ funsZ'k¨a d¢ ckn mŸkj v©j fVIif.k;k¡ nh xÃ gSaA  

feBkb;k¡ v©j di  

t:jh lkeku  

vkoj.k esa fyiVh feBkb;k¡] n¨ cDls v©j dqN dkxt d¢ diA vk/kh feBkb;k¡ ,d cDls esa v©j vk/kh nwljs esa j[ksaA 
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;g e�My rc lgh dke djrk gS tc vkid¢ ikl yxÒx 20 feBkb;k¡ g¨a v©j Äsjs esa nl O;fä g ä] lkFk gh ,d 

n'kZd v©j ,d Á'u i<+us okyk O;fä g¨A ;fn vki blls cM+s lewg v©j vf/kd feBkb;k¡ ysrs gSa] r¨ Äsjs esa 

feBkb;k¡ Äqekus esa cgqr vf/kd le; yxsxkA 

dSls [ksysa  

'kq: djus ls igys] lewg esa ls ,d O;fä d¨ funsZ'k v©j Á'u t+¨j ls i<+ dj lqukus d¢ fy;s dgsaA 

 ,d d¨ N¨M+ dj lÒh d¨ Äsjs esa [kM+k djsaA Äsjs d¢ ckgj dk O;fä dk;Zokgh ns[ksxkA  

 ,d O;fä d¢ ikl og cDlk gS ftlesa vk/kh feBkb;k¡ gSaA og gj ,d lsdaM esa ,d feBkÃ vius nkÃa v¨j 

[kM+s O;fä d¨ nsrk gS] t¨ mls rqjar gh vius nkÃa v¨j [kM+s O;fä d¨ nsrk gS v©j bl rjg pyrk jgrk 

gSA ¼Äsjs d¢ ckgj ,d O;fä d¨ j[kus ls lqfo/kk g¨ ldrh gS t¨ gj ,d lsdaM ij Vscy ij vkokt+ djsA½ 

 Äsjs esa ,d O;fä d¢ ikl ,d di gSA tc mud¢ ikl feBkÃ vkrh gS] rc os mls ,d lsdaM di esa j[krs gSa 

v©j fQj vkxs c<+krs gSaA tYnh gh cDls dh lkjh feBkb;ka Äsjs esa leku xfr ls Äweus yxrh gSaA cDlk fy;s 

O;fä d¢ ckÃa v¨j d¢ O;fä d¢ ihNs n'kZd d¨ [kM+k djsa] v©j os ,d rkyh ctk,a tc mud¢ lkeus okyk 

O;fä cDls okys O;fä d¨ feBkÃ nsA feBkÃ d¢ dÃ pôj iwjs g¨us nsa ftlls lÒh ,d y; esa te tk,a v©j 

fQj vki cnyko djsaA 

 vc ,d v©j O;fä d¨ ,d di nsaA vc feBkb;k¡ fdl xfr ls ifjiFk esa Äwe jgh gSa ¼n'kZd us fdruh ckj 

rkyh ctkÃ½\ 

 vc lewg esa fdlh v©j d¨ feBkb;¨a dk nwljk cDlk nsa ftlesa vk/kh feBkb;k¡ gSaA os Òh gj lsdaM esa ,d 

feBkÃ nsrs gSa] r¨ vc n¨ O;fä Äsjs esa feBkb;k¡ ck¡V jgs gSa ftlls gj lsdaM esa n¨ feBkb;k¡ py jgh gSa½A 

blls Äsjs esa feBkb;¨a d¢ pyus dh xfr c<+rh gS] v©j n'kZd nqxquh xfr ls rkyh ctkrk gSA  

Á'u 

 feBkÃ ck¡Vus okyk O;fä fdldk Árhd gS\ 

 feBkÃ fdldk Árhd gS\  

 di fdldk Árhd gS\ 

 ,d v©j O;fä feBkÃ ck¡Vus yxrk gS og fdldk Árhd gS v©j bldk ÁÒko D;k g¨rk gS\ 

mŸkj v©j fVIif.k;k¡ 

 feBkÃ ck¡Vus okyk O;fä cSVjh d¢ leku gS t¨ vkos'k d¨ ifjiFk esa pykrh gSA ¼bl e�My ls ,slk yx 

ldrk gS fd cSVjh ls vkos'k vkrk gS] t¨fd xyr gSA cSVjh ls vkos'k flQZ pyrk gSA½ 

 feBkb;k¡ vkos'k gSaA vki ns[k ldrs gSa fd feBkb;k¡ leku la[;k esa py jgh gSaA feBkb;¨a d¢ pyus dh nj 

Áokg gSA n'kZd ftruh rst+h ls rkyh ctkrk gS] ifjiFk esa Áokg mruk gh rst+ gSA n'kZd ,d vehVj d¢ 

leku gS] t¨ Áokg esa cnyko dh nj d¨ ekirk gSA 

 di¨a d¢ dkj.k feBkb;¨a dk Áokg /khek g¨rk gSA os Áfrj¨/kh ;k cŸkh dh rjg dke djrs gSaA ¼okLrfod 

ifjiFk esa ;gk¡ ls ÅtkZ ckgj fudyrh gS] ysfdu bl e�My esa bls ns[kuk eqf'dy gSA½ 

 feBkb;k¡ ck¡Vus okyk nwljk O;fä ,d v©j cSVjh dh rjg gSA ,d v©j cSVjh t¨M+us ls Áokg c<+rk gS% 

n'kZd d¢ lkeus ls feBkb;k¡ vc nqxquh rst+h ls xqt+j jgh gSaA vf/kd feBkb;k¡ ysdj fdlh d¨ t¨M+us esa 

leL;k ;g gS fd ,slk yxrk gS fd ,d v©j cSVjh t¨M+us ls vkos'k c<+ x;k gS] tcfd Äweus okyk vkos'k 

leku g¨uk pkfg;sA d¢oy mld¢ pyus dh xfr c<+rh gSA  
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lkeF;Z  

ifjiFk esa pyus okyk vkos'k leku jgrk gS ;g n'kkZus d¢ fy;s ;g e�My vPNk gSA feBkb;k¡ lewg d¢ ckgj ugÈ 

tkrÈ] v©j Áfrj¨/kh t¨M+us ij Áokg de g¨rk gSA 

lhek,a  

e�My ls ,slk yxrk gS fd cSVjh ls vkos'k vkrk gS v©j vkos'k d¨ ifjiFk esa xfr djus esa Fk¨M+k le; yxrk gSA 

bl e�My ls Li"V :i ls irk pyrk gS fd ÅtkZ dk LFkkukarj.k dgk¡ g¨ jgk gSA  

jLlh dk e�My 

t:jh lkeku  

gYdh jLlh dk ,d ¼cM+k½ Äsjk cuk,a] ftl ij ;fn gj ,d ehVj ij fu'kku cuk g¨ r¨ T;knk vPNk gS] ftlls 

vki bld¢ pyus dh xfr ns[k ld¢aA jLlh ftruh cM+h g¨xh] vki mrus vf/kd O;fä;¨a d¨ bl okrkZyki xfrfof/k 

d¢ lewg esa j[k ldrs gSaA 

dSls [ksysa  

'kq: djus ls igys] lewg esa ls ,d O;fä d¨ funsZ'k v©j Á'u t+¨j ls i<+ dj lqukus d¢ fy;s dgsaA 

 lÒh ,d Äsjk cuk dj [kM+s g¨rs gSa] ftlls jLlh cgqr dlsxh ugÈ] ysfdu dgÈ Òh mlesa >¨y Òh ugÈ 

vk,xkA  

 ,d O;äh ,d gh xfr ls jLlh d¨ [kÈprk gSA  

 vU; lÒh d¨ jLlh cgqr gYd¢ ls idM+uh gS ftlls og py ld¢A  

 ,d O;fä vU;¨a dh vis{kk vf/kd dl dj idM+s v©j /;ku ns fd D;k g¨rk gSA /;ku nsa fd d¨Ã Òh cgqr 

dl dj ugÈ idM+s & ;g jLlkd'kh dk [ksy ugÈ gS! [kÈpus okys O;fä d¨ ,d leku rkdr ls [kÈpuk 

gS] /khjs&/khjs rkdr c<+kuh ugÈ gSA 

Á'u 

 bl e�My esa M¨jh [kÈpus okyk D;k gS\ 

 fgyrh gqÃ M¨jh fdldk Árhd gS\  

 tc d¨Ã jLlh d¨ vis{kk—r dl dj idM+rk gS] r¨ ;g fdldk Árhd gS\ 

mŸkj v©j fVIif.k;k¡ 

 jLlh [kÈpus okyk O;fä cSVjh gSA tc og jLlh [kÈprk gS] r¨ ifjiFk d¨ ÅtkZ feyrh gSA 

 pyrh gqÃ jLlh ifjiFk esa pyrk gqvk vkos'k gSA 

 tc d¨Ã jLlh d¨ vis{kk—r dl dj idM+rk gS] r¨ mud¢ gkFk xeZ g¨us yxrs gSa v©j jLlh d¨ [kÈpuk 

Fk¨M+k dfBu g¨rk gSA dl dj idM+uk c<+k gqvk Áfrj¨/k gSA fdlh d¢ gkFk xeZ g¨uk ifjiFk ls ÅtkZ ckgj 

tkus dk Árhd gSA idM+us okyk O;fä cYc ;k Áfrj¨/kh d¢ leku gSA  

lkeF;Z  

bl e�My ls irk pyrk gS fd lkjk vkos'k ifjiFk esa ,d gh le; pyrk gS] v©j blesa Áfrj¨/k v©j ÅtkZ 

LFkkukarj.k esa laca/k irk pyrk gSA  

lhek,a  

tc jLlh dl dj idM+h g¨ rc jLlh [kÈpus okyk O;fä ;fn t+¨j yxk dj [kÈps] r¨ ,slk yx ldrk gS fd 

Áfrj¨/k c<+us ij cSVjh d¨ T;knk dke djuk iM+rk gS ftlls Áokg leku jgsA 
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lalk/ku 4% fo|qr d¢ ckjs esa i<+kus d¢ fy;s e�My v©j lekurkv¨a dk mi;¨x 

;g lalk/ku xfrfof/k 2 esa mi;¨x fd;k x;k gSA rkfydk R3-1 esa mi;¨x fd;s x, e�My v©j lekurkv¨a dh 

igpku dh xÃ gS v©j nwljs ,sls e�My¨a d¢ lq>ko fn;s gSa t¨ lgk;d g¨ ldrs gSaA 

rkfydk R4-1 fo|qr d¢ ckjs esa i<+kus d¢ fy;s e�My v©j lekurkv¨a dk mi;¨xA 

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl 

xfrfof/k v©j lkFk d¢ ikB 

ls Nk=&Nk=kvksa d¨ eq>s 

D;k fl[kkuk gS\ 

dfBukb;¨a d¢ Lkz¨r\ ;gk¡ ij fdu e�My ;k lekurkv¨a 

dk mi;¨x g¨ jgk gS ;k fd;k tk 

ldrk gS\ 

12-1 & vkos'k ¼dwyEc esa ekik tkus 

okyk½ dk Áfr lsdaM Áokg 

gh fo|qr Áokg ¼,Eih;j esa 

ekik tkus okyk½ gS 

vehVj }kjk ekik x;k 

fo|qr Áokg ikjEifjd Áokg 

dh eki $    ls &  rd 

g¨rh gSA 

fo|qr Áokg v©j bysDVª�u 

,d pkyd ls g¨ dj tkrs 

gSaA fo|qr Áokg rqjar g¨rk 

gS] ysfdu pyu dh xfr 

yxÒx 1 fe-fe- Áfr lsdaM
 

& 1 
g¨rh gS 

vkos'k ,slh oLrq ugÈ 

ftls ns[kk tk ld¢ 

bysDVª�u d¢ cgko dh 

fn'kk v©j ikjEifjd 

Áokg d¨ ysdj Hkze  

bysDVª�Ul dh /kheh 

xfr v©j Áokg dh 

rR{k.krk dk esy 

mi;¨x fd;s tk jgs% cgko d¢ :i 

esa fo|qr Áokg ifjiFk ,d lrr 

pyus okyk can jkLrk gS & fdlh 

Òh VwV ls Áokg :drk gS 

;g Òh ns[ksa% jLlh dk e�My 

12-2 & pkyd esa foÒokarj d¢ dkj.k 

vkos'k mlesa ls Áokfgr g¨rk 

gS  

foÒokarj ¾ Áfr bdkbZ 

vkos'k ij fd;k x;k dkeA  

1 o¨YV ¾ 1 twy Áfr 

dwyEc o¨YVehVj }kjk ekik 

x;k 

;g fopkj fd cSVjh 

fo|qr Áokg nsrh gS 

o¨YVst ugÈ 

mi;¨x fd;s tk jgs% ikuh d¨ 

uhps dh v¨j cgus d¢ fy;s 

xq:Roh; foÒokarj dh vko';drk 

g¨rh gSA vkos'k d¨ cgus d¢ fy;s 

fo|qrh; foÒokarj dh vko';drk 

g¨rh gS 

;g Òh ns[ksa% jLlh dk e�My 

12-3 & vke r©j ij mi;¨x fd;s 

tkus okys fgLl¨a d¢ fy;s 

ikjEifjd fpàA 

 & 

12-4 12-1 fdlh pkyd d¢ fy;s 

o¨YVst v©j fo|qr Áokg dk 

vkilh laca/kA vyx vyx 

cSVjh dh la[;k d¢ fy;s V 

fo:) I d¢ xzkQ ls ÁkIr 

v¨ge dk fu;e  

o¨YVst v©j fo|qr 

Áokg d¢ chp 'ks"k 

x+yrQgeh 

ifjiFk d¢ js[kkfp= 

dk laca/k okLrfod 

ifjiFk ls t¨M+uk 

o¨YVehVj v©j 

vehVj d¢ la;¨tu 

mi;¨x fd;s tk jgs% ifjiFk d¢ 

Árhd d¢ fy;s ifjiFk js[kkfp= 

¼lkjh xfrfof/k;¨a esa mi;¨x fd;k 

x;k½  
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12-2 fgLl¨a d¨ cnyus ls Áokg 

ÁÒkfor g¨rk gSA Áfrj¨/k dh 

vo/kkj.kk% Áfrj¨/k c<+us ls 

Áokg de g¨rk gS 

laÒkfor xyrQgeh 

*midj.kksa }kjk fo|qr 

izokg dh [kir dj 

yh tkrh gS* 

ikB dh ppkZ esa 

pkyd esa ls 

bysDVª�u¨a d¢ g¨ dj 

xqtjus dk ekufld 

e�My 

laÒkfor lgk;d% jLlh dk e�My] 

feBkÃ dk e�My 

12-3 pkyd d¢ Áfrj¨/k d¨ 

ÁÒkfor djus okys dkj.k  

rkj dh Áfrj¨/kdrk ;k 

yackÃ ftruh T;knk] Áfrj¨/k 

Òh mruk gh T;knk  

vuqÁLFk dkV dk {ks= 

ftruk T;knk] mruk gh 

Áfrj¨/k de  

fo|qr Áokg d¨ ekirs 

gq, Áfrj¨/k dk 

vuqeku yxkuk & 

Áfrj¨/k d¨ lh/ks 

ekiuk ugÈA 

vuqÁLFk dkV d¢ {ks= 

dk fu;e ÁkIr djus 

d¢ fy;s] 

Nk=&Nk=kvksa d¨ 

;kn fnykuk g¨rk gS 

fd O;kl nqxquk djus 

ls {ks=Qy p©xquk 

g¨rk gS 

vkilh laca/k ;kn 

j[kuk 

laÒkfor lgk;d% ¼,slk dqN 

ftldk vfÒu; fd;k tk ld¢\½ 

ÒhM+&Òjs xfy;kjs esa cDl¨a dk <sj 

ys dj pyukA Vdjkus ls cDls 

fxjus yxrs gSa 

xfy;kjk ftruk cM+k g¨xk mrus 

T;knk cDls fxjsaxs v©j ftruk 

ladjk g¨xk] Vdjkus dh ckjEckjrk 

mruh T;knk g¨xhA 

[k.M xfrfof/k eq[; 'kS{kf.kd Çcnq @ bl 

xfrfof/k v©j lkFk d¢ ikB 

ls Nk=&Nk=kvksa d¨ eq>s 

D;k fl[kkuk gS\ 

dfBukb;¨a d¢ Lkz¨r\ ;gk¡ ij fdu e�My ;k lekurkv¨a 

dk mi;¨x g¨ jgk gS ;k fd;k tk 

ldrk gS\ 

12-5 12-4 Js.kh esa Áfrj¨/kd% Js.kh 

ifjiFk esa dgÈ Òh Áokg ,d 

leku g¨rk gSA Áokg 

Áfrj¨/k dh dqy ek=k ij 

fuÒZj djrk gS 

ifjiFk d¨ ifjiFk 

js[kkfp= ls feykuk 

& *Áokg l¨[k fy;k 

tkuk* xyrQgeh 

 laÒkfor lgk;d% feBkÃ dk 

e�My 

12-6-1 12-5  Js.kh esa Áfrj¨/kd¨a d¢ fy;s% 

ÁR;sd Áfrj¨/kd d¢ 

foÒokarj¨a dk ;¨x dqy 

foÒokarj gSA 

V = IR,d¢ :i esa] Js.kh esa 

Áfrj¨/kd¨a dk dqy Áfrj¨/k 

¾ Áfrj¨/kd¨a dk ;¨x 

ifjiFk d¨ ifjiFk 

js[kkfp=  

ls feykuk 

 & 



Ò©frd e�My ä dk mi;¨x: d{kk X d¨ fo|qr d¢ ckjs esa fl[kkuki<+kuk 

 

  www.TESS-India.edu.in  17 

12-6-2 12-6 tc rhu Áfrj¨/kd lekarj 

g ä% ÁR;sd Áfrj¨/kd dk 

foÒokarj v©j rhu¨a dk dqy 

foÒokarj leku g¨xk  

ifjiFk d¢ v[kafMr Òkx esa 

Áokg ¾ ÁR;sd Áfrj¨/kd d¢ 

Áokg¨a dk ;¨x 

ifjiFk d¨ ifjiFk 

js[kkfp= ls feykuk  

x.kuk,a le>us d¢ 

fy;s dfBu g¨ 

ldrh gSa 

xfrfof/k d¢ ckn dqy 

Áfrj¨/k dh x.kuk 

dfBu g¨ ldrh gS( 

dqy Áfrj¨/k esa deh 

vkuk 'kq: esa lgt 

Kku d¢ foijhr g¨rk 

gS 

laÒkfor lgk;d% foÒokarj d¢ fy;s 

<yku dk e�MyA fdlh p©M+h 

IykfLVd dh dhi esa Åij ls rhu 

NjsZ ¼c�ycs;Çjx½ ,d lkFk N¨M+sa 

¼uhps ,d c¨y j[ksa½A ÁR;sd dk 

ekxZ vyx g¨xk ysfdu fxjus dh 

nwjh gj ckj ,d gh g¨xhA 

laÒkfor lgk;d% fo|qr Áokg dk 

e�My ftlesa lewg rhu 

vyx&vyx ekx¨± ls tk dj fQj 

,d txg feyrs gSaA Áfrj¨/k esa 

deh dk ÁÒko] tSls lkeku 

igq¡pkus d¢ fy;s ,d dh txg rhu 

xkfM+;¨a dk mi;¨x 

12-7 & tc fo|qr Áokg fdlh 

pkyd esa ls xqtjrk gS rc 

dqN ÅtkZ xeÊ d¢ :i esa 

fudy tkrh gS 

cy P = VI 

ÅtkZ H = V I t 

ÅtkZ H = I2 R 

 laÒkfor lgk;d% jLlh dk e�My 

12-7-1 & xeÊ d¢ ÁÒko d¢ O;kogkfjd 

mi;¨x% ghVj] V¨LVj ¼czsM 

lsadus dh e’khu½ vkfn] 

fQykesaV okys cYc] ¶;wt+ 

D;k lÒh Nk=&Nk=k 

bu mnkgj.k¨a d¨ 

igpkurs g äxs\ 

& 

12-8  fo|qr cy%  

P = V I 

P = V/R 

P = I2R  

cy d¨ okV~l esa ekik tkrk 

gS  

ÅtkZ dh O;kikfjd bdkbZ ¾ 

fdy¨okV ÄaVk ¼kW h½ ¾ 

3-6 × 106 twYlA 

fo|qr midj.k¨a }kjk vkos'k 

[kir ugÈ fd;k tkrkA ge 

mi;¨x dh xÃ ÅtkZ dk 

iSlk nsrs gSa] vkos'k dk ugÈ 

ÅtkZ v©j vkos'k esa 

x+yrQgeh 
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vfrfjDr lalk/ku 

 Information on practical activities in physics for 11–19-year-olds: 

http://www.nuffieldfoundation.org/practical-physics (accessed 19 May 2014) 
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