ELECTRICITY TAMIL
TEST -8

6thgutk(ll) ) kiddiay

7thgutk(I1) ] kidNdhl ltiay

gth KO njhFj) ) kiddiay

kdD} KK kidNdhl 1Kk

9"KO njhFjy

10"KO njhFji ] kidNdhl 1tay

6thmwtjay,
njhFji- 2
myF-llkiddjay,

mwKFk

ek mdwhl thotlyy ehk kidrhuj i jg gadgLjIfiNwhk. ekfF , kkidrhuk
vgfiued i fiwd mJ vtthw Nty nrafwnjd vdwhtJ
taejUTfNwhkh? kidrhuk ,yyhj XU ehis ekkhy fwgad nrad ghuff
,aYkh? cd jhjjhtilk ttdtidhy kdrhuk f=zLgbffgglhy fhyflljuj> e
mwed nfhssyhk. ek KdNdhfs ntsirrjjwfhf ,utty vznza
tYstFfisg gadglLjjdhufs. NkYk twkF myyd TfTuma vunghUshfg
gadgLjjr c<c=z=T rikjjdu ,dNwh! kdrhujgid cgNahfjjhy ekJ
Ntiyfs vyyhk Rygkhauffidwd. cyfNk ek @fay tedssJd.
kidrhuj gjhy ,aqFk kdrhjdgfs vit? kdrhujajj jgfsid toNa FljJk
nghUsfs vit? kdRwW vdwhy vdd? kdfyd kwWk kdfy mLfF vdwhy
vdd? thuqfs ,gghljjiDs kdrhuk gw tuthff fh=Nghk.

kd %yqfs

nrytDk nrytAk ,ulilaufs. mtufs Mwhk tFgG gayyfidwdu.
NFhil tLKswiaf foff jgfs jhyjhttd fuhkyIfFr nrdwdu mqgF
mtufsid  jhjjh khay MW k= FfF kdtisfF Nghllhu mij
ftdijIdfnfth=bUej nrytd jdJ jhjjhtlk kdnghjjad mOjjaTld
vtthW kdtistF xsufwd vdfNFlihd. jhyjh mtad mUhYss kdthua
mYtyfjIfF miojJdr nrdwhu. mqgF emlngw ciruahlayf TNo
Th=Nghk.

nrytd : lah vethW ehk kd nghjghad mOjJJIkNghd kdtosTF
xsjufiwJ?

nghwahsu kidrhuk jhd fhu=k.
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nrytd : ekfF kdrhuk vgfiued fim Iffwd.

nghwahsu @ ehk mdykdeiyak eukdesyak Flyiny fThwwhiy kwWk
#uaxs) NghdwtwwyUeJdk kidrhuk cwgj ji nrafiNwhk.

nrytd : ,eeiyaqfs vyyh ,IgfsiYk cssdth 1ah?

nghwahsu : ,yiy. ,Ll1jjd jJdikiag nghWjNj ehk kdenyaqfis
mikFANwhk. vLjIFFhllhP jJkofjjid neaNtylay mjif msT gOgG6
eyffu Hnlggghy mgF mdy kdeiyak cUthffgglLssJd.

nrytd: Mk ehd jiUneyNtyifF mUfly Thwwhiyfisg ghujjUffiNwd.
Vnddyy mqF kiyggFpay fhwW njhlued €Rk. jgfsid Nkyhd jJTeYTF
edw lah!

Jhigh : (€lbwFr nryYk toay) ,k%yqgfsyUed klILkjhd kdrhuk
falfiwd vd e erdffwhah?

nrytd : (tlby E#0AknghOJ Rtuffbfhuymsjg ghujJd)
mTffbfthug 1 jg ghugfs. mJ veehw ,aqFfwd?

jhgh Mk mJ ,agFtjwF kddhwwy NjitggLfwd. NkwFwggll
%yqfisjjtw ehk kddhwwiy kidfydfs kwWk kidfy mLFFfsYUeJdk
ngWfiNwhk.

nrytd: Mkjhjjh ehd ,dW njued nfh=zltwiw nrytalk tthjffg
NghfiNwd.

kdrhug i j cUthfFk %ygfs kd %yqfs vdggLk. gytisfahd kd
%yqgfsiyiUed kidrhuk ngwggLfwd.

Jkofjjid Kffia kd egiyaqgfs;

mdykd eiyaqfs (FlYju khelljjiy neaNtyp JUts@u
khelljjiy v=zZup eukd emyaqfs (Nryk khelljjiy NI jiUneyNty)
khelljjy ghgehrk) mZkdemyaqfs (FhQriGuk khelljjy FTyghffk
JiUneyNty) khtlljjiy SlgFsk) fhwhiyfs (FddiahFkw khelljjy
Muythankho, kwWk jJiUneyNty: khtlljjry Tfajjhw). ,twiwj Jtug
gyNtW , Igfsyy mikffgglLss #uaxs)) jJfLfs %yKk gutyhf kidrhuk
ngwggLfiwJ.

kd cwgjjr enmyagfs vtthW kd cwgjjp) nrafidwd? vdr
RUTFFkhFF Fh=Nghk.

1. mdykd eiyaqfs

mdykd enyaqfsy eyffup Bry myyd thAffis wvuggjd %yk
finlfFk ntgg Mwwyhy euht cUthffggLbfwd. ,ej euhthahy luigd
,agFfwJd. lumgd ,aqFk nghOJd ,U kdfhejqfSfF ,ilay
1 tffgglLss fTkgrRus Roytjhy cUthFk kdfhejj J}=lyhy kidrhuk
cuthffggLfwd. ,qgF ntgg MwwyhdJd kiddhwwyh® khwwggLfiwJ.

2. eukd eiyaqfs
eukd eumyaqfsy miz=zf flbyUed ghAk euhy luigd RowwgglL

kdrhuk cUthffggLfwd. ,qF ,aff Mwwy kddhwwyhf khwwgglLfiwd.
eukd elmyaqgfs mjyf fhyk ,aqff#bart kwwk riffdkhdit.
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3. mZkd eiyaqfs

mZkd eiyaqfsyy mZffu Mwwiyfnfh=L euhdd nthjFf
i tffggLfwd. ,jdhy cUthFk euhtyiaf nfh=zL luigd ,affggLfwd.
luigdd ,affjjhy kdrhuk cUthffggLfwd. ,qgF mZffU MwwyhdJd
,aff MwyhfTk gd kddhwwyhfTk khwwggLfiwJ.

4, frwwhiy eayaqfs

fhwhiyfsy fhwwd Mwwyhy luigd RowwggLbfwd. , jd%yk
kdrhuk cUthfwd. ,gF ,aff Mwwy kddhwwyhf khwwggLfiwJ.

kidfyd

kdfyd vdgd Ntpahwwiy kddhwwyhf kwWk xU fUtahFk. Neu
kwWwk vjukd madfisj jufbba Ntjffiury kdgFsjahf vLjJIF
nfhssggLfwd. mjry ,U Newgll cNyhfj jjfLfs kdKiadfshfg
nghUj jogglL kidfyd cUthffggLfwd. Ntjgadfs %yk xU kd Kid
NeukidthahfTk> kww kd Kid vju kdthahfTk nrayglL kdrhujujj
JURw.

njhlued kdNdhlljaj toqFtijg nghWjJd kdfydfs Kjdik
kdfydfs kwwk Ji=z kdfydfs vd ,U tifgglLk.

Kjdik kdfydfs

,ttif kdfydfis k=zLk kdNdwwk nraa ,ayhd. vdN©t ,twiw
xU Kiw KILNk gadgLjj ,aYk nghdthf Kjdik kdfydfs rwa cUt
msTTs)y kILNk jahuffggLfidwd.

v.Fh: RtuF fbfhuk> B FF Ffbfhuk kwWk NuhNgh nghkikfs Mfiatwwy
gadgLjjgglLk kdfydfs.

Ji=z kdfydfs

Jiz kdfyd vdgJd gyKiw kdNdwwk nraJd nghlued
gadgLjjfbbad xUKiw gadgLjjia gd& k=zlLk kz=zLk kdNdwwk
nraagglL njhlued kdNdhlilk cUthffggLfwd. Jizkdfydfsd
cuUtsT mjd gadghlilg ngWwjJd nrwajhf myyJd nguaghft ,UFFk
i f\Ngnayy gadglLjjgglk Jizkdfydid msT cssqgisasT mwajhfTk
fduf thfdgfshd kfioed kwWk NgUed Nghdwtwwy gadglLjjgglk
Jizkdfydfs nguajhfTk fdkhdstahfTk ,UfFFk.

v.fh: ifNgnfs> kbffzidfs mtru fhy tsfFfs kwWk thfdqgfs
Mfiatwwy gadglLjjggLk kdfydfs.

kdfy mLFF

,uzL myyJd mjwF Nkwgll kdfydfis ,i1=zjJ> kdfy mLfF
cuthffggLfwd kdfy mLfF vdgJd gy kidfydfsid njhFgghFk.

kidRwWfs
Jhigh nrytgaulk lhur tsfF vLjJ tur nrhyfwhu. lhur t©sfF

vLjJ tUknghOJd fTNotiOeJd kdfydfs ntsNa tedtulld kdfydfis
cshNs 1tjJd ,afffAk Thur tstTF xsutyiy.
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lhur istF gOjaledulljhff fU nrytt moj njhlgfidhs. mgF
tej mtsJd khkhv kdfydfis ruahfg nghUjg) lThur tstif xswr
nrajhu.

nrytad KFfKk xspuejd. khkh fhuzjijf $w kdRwWs FwjJ
mtSTfF gsTthdhu

kdRwW vdgJd kdfyjjid NeuKidayUed vjuKidfF kdD}H Ik
nryYk njhlurrnahd %ba ghi jahFk.

kidRwW vdgJd nghdthfg gdtUutdtwwhy cUthffggLk.
m)kdfyd (m) kdfy mLfF - kdNdhlljijj jUk %yk.
M) , i ZgGFfkgfs - kdNdhlljij vLjJIr nryy.
M) kdtisfF -Nghdw kiddhwwiyg gadgLjJk mikg®e

) rhiy -kdNdhlljijj NjEtahdNghd nrYjjNth eWjjNth gadglLk
miukgG. ,J kdRwwd vggFjlaaYk , mzTffgglyhk.

m. ywej kdRwwW

xU kd Rwwy rhtyahdd jJwej eayay (OFF) ,Uejhy mej kd
Rwwy kidNdhllk nryyhd. mjjifa kd RwW jwej kd RwW vdggLk.
,JIy kd tyisfF xsuhJd.

M. %ba kidRwWW

xU kd Rwwy rhtbahdd %ba (ON) eiyay ,Uggd mejr Rwwy
kidNdhllk ghAk. vdNt kdtistF xsUk. ,J %ba kdRwW vdggLk.
cdfFf fHilfFk vsja nghUstist nfhzL cddhy xU rhtiia (switch)
cuthff Kawr nra.

kidRwwd tiffs,
1. vsja kidRwW

2. njhlum=gG
3. gff ,1=06

1. vsja kidRww

xU rhitp xU kdfyd kwWk ,1=zgGF fkg nfh=zL cUthffggLk
kidRwW vsja kidRwW vdggLKk.

2. njhlu , ¥ZzgG kidRwW

xdWFfF Nkwgll kd twsfFfs njhlunf ,UFfFkhW rhtp kdfyd
kwwWwk , 1zgGF fkgfs %yk , i=zffggLk kidRwW njhlu , 1=ZzgG kidRwW
vdggLk. ,ej kdRwwy VNJDk xU kdtisfF gOjilejhYk kdRwwW
nghluyy css midjJd tisfFFSk mi zeJdtiLk
3. gff , 1=gG kdRwW

xdWFfF Nkwgll kd tsfFfs ,1zahf ,UfFkhW rhtgfs> kdfyd
kwWwk , 1=zgG Tfkgfs nfth=zL cUthffggLtd gff ,1=gG kdRwW
vdggLk. ,ej kdRwwy VNJDk xU kdtisfF gOjilejhYk mej
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, 1Zggy kw tsfFfs vuyAk. vdNt tLfs)y gff ,1=zgGC KiwNa
gdgwwggL fiwJ.

<y vdDk xU tif kd kdrhujaj cUthfFk jwd nfh=I13Jd. 1t
kddjust ntsalL vjufsilkUed jgfaisft fhjIf nfthssTk jgfsd
czitg gbffTk nrafidwd.

mkkllu vdgd xU kidRwwy ghAk kidNdhlljjid msit mstlLk
futiahFk. , ffUtiahdd Rwwy njhlui=ggy , 1 Zz¥ffggl Nt=Lk

kd nghUlfsid Fwalfs)d glbay,

kdRwWis)yy ehk kd rhjdgfsid glgfist FwgglINlhk. kifgngua
kdRwWfisg glgfshy FwggLtd TfTbdk vdNt mtwiwf FwalLfshy
FwggL fINwhk.

kidnghUsftsid FwalLfsidhy> kfg ngua kdRwWFisAk kif vsjpht
ekkhy Guednfhss Kbfiwd.

kidrhjdk glk FwgG

kidfyd ngua nrqFjJf

NThL Neu

KidahfTk> rwa

nrqFjJJIfNFhL v

KidahftTk

_ FwgglggL fidwd.
nyhlu ,UuzZL myyJ

kidfyd mjwF Nkwgl I

(kid Tty kdfydfs njhluhf

mLTFF) , 1zTfggll

m 1 KgG

njhL rhty njhLrh® nrayglh
JweyJ ey (OFF) (Rwwy

jwej kidNdhl 1k

nryyhJd)

njhL rht nghL rhtg
%baJd nrayglLk ey

(ON) (RwWk

kidNdhl 1k ghAk)

kd tistF kid tsTF
Xsuty iy

kid tstF
xsufiwd.
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, 1 ZgGT kid rhjdqfis
Tkg , 1ZzTFfg gadglLk.

kidfljjifs kwWk mujw Fljjifs
kidrhuk madjJdg nghUlfsid toNaAk ghAkh?

kdrhuffkgaa ntlb gujJdg ghufFk nghOJ csNs cNyhfjjhy Md
TkgAk mjd NkygFjlary N€tW xU nghUshy Md ciwAk ,UggijT
fh=zyhk vVd ,tthW cUthffgglLssJ vd mwthah?
kd fljjifs

fljyay kdD}lIqgfs ghAk tjNk kdNdhllk vdggLk. mtthw
venjej nghUsfs jd toNa kdD}lIqgfisr nryy mDKkjffidwdNth
mtwiw ehk kd Fljjifs vdfiNwhk.

v.fh. cNyhfgfshd jhkuk> ,Uk&G mYkdiak kwWk KkhRgll ew Gtp
Nghdwi t.

mujw Fljjifs (kd Fljjhg nghUsFs)
venjejg nghUsfs jd toNa kdD}lIgfisr nryy

mDKkjffoy syNah mtwiw ehk mugwfljjifs (m) kdfljjhg nghUsfs
vdfiNwhk.

v.th : gsh]bP Ff=z=hb kuk uggw gqfhd> vNghadl Nghdwi t.

XUtUfF kd mjurn Vwgllhy (Electric shock) mtiuf fhgghww nraa
Nt=zbait

. kdmjuT Vwglf fhuzkhd kd , 1=zgig mi=zffTk.
Il. rhibaryilUed ,1=zgigj J=zbffTk

. kdfljghg nghUlfast nfh=zL mtiu kdfkgad njhlugyUed
JssTk

IV.mtUFfF KjYjt jed mURYss kUjJtkadfF miojJdr nryyTk.

Jjhk] Myth vbrd (ggutw 11 1847 Kjy mfNIhgu 18 1931) Xu
mnkuff f=Lgbgghsu.

,tu 1000 fFk Nkwgll cgNahfkhd nghUlIfis cUthffiAsshu
mtwwy gy tLfs)y gadgLjjf $bait kd tstiff f=Lgbjjjwrhf
ehk vdWk mtiaug NghwWHNwhk.
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™, awgiay,
njhFj- 2
myF- 2 kidNdhlltay,

mwKFk

1882-Mk M=zL eArahut efujjiy #uad Nkwfiy kiwAk Ntisay mej
mjira efoT enmlngwwd> 9000 tLFfs)y 14000 kidtisfFfsid rhtia jhk]
Myth vbrd jwej ju=zk midjj tstFFSk vuaj njhligfd> ,J kdj
,djJwF Xu kfg ngua FT=zLgbgghFk> mdwylUed ,uT Neujjivk cyfNk
ntsirrj jwkF tejJd.

meefotwFggd gy ehLfs eAahuffwF mLjjgbahf kdrhugmj tlL
cgNahfjjwF gadgLjj Mukgjjd> Kjd Kjyht 1899-Mk M=L ,ejjahty
kidrhuk gadghlbwF tejJ> 1899-Mk M=zL Vguy 17-k ehs Kjd mdy kd
enyajij fyfjjh kd tieNahft fofk NjhwwigyjJ.

1900 Mk M=zL nrdiday Ngrd ghyjjry mdy kd
cuthffggllp> NkYk muR mrrfk nghd kUjJdtkid kd j="u
kwwk nrdidad Fwggll FbaiUgGg gFjifsiYk kd
nraaggllJ> ,dW kdrhukhdd tLFSTfF mtriakhd xdwhFk.

cdJd Mwuk tFggy kdrhujsjg gwwAk kd %yqgfs gwwAk
gbj jiUggufs> njhowrhiyfs ,aqfTk kUjJdtr rhjdkhd nrawsf caugG
mikgGfsiYk  Jfty  njhluG rhjdkhd i fNgrp  thndhy)  kwWk
nghayffhlrg nglbfs) Yk Ntsh=z eyqfsy ,Ued eu , iwffTk tLfis

xsiAHIITk  kdrhuk KfhakhdjhFk. kdrhuk vdwhy vdd? mijggww
»gNghd ghugNghk> ntgg Mwwy kwWk +They Mwwy Nghy kidrhuKk Xu
tifahd MwwyhFk.

midjJg gugnghUsTtSk rmwa Jfsfshd mZffshy MTfgglLssJ
vd mwejiUgNghk mZtd w©kaggFjlahdd clfU vd mioffggLfwd
clftuthdJ GNuhllhdfs kwWk eAlluhdfis csslifthad> GNuhl lhdfs Neu
kidRak nfh=zl1© egAluhdfs kidRikawwi t.

clfurtr Rww vjukdRik nfh=zl vyflundfs thlg ghijay Rww
tUufidwd> mZtDs css kdDHIgfSId njhluGaila Mwwyd Xu
tifNa kdrhukhFk.

kdD}I1k $Y}k vdw myfidhy mstlggLfwd XuyF $Y}k vdgd
Njhuhakhf 6.242" 1018 GNuhllhdfs myyJd vyfluhdfSTF rkk.

kdD}H 1k nghdthf “q” vdw vOjjhy FwffggLk.
kidNdhl 1k
kdD}IIgfsd XIINk kdNdhllk vdggLk kdrhjdgfs ,aqf

NE=zLk vdy» mrrhjdgfs toNa kidNdhllk gha NezLk> xU Rwwy ghAk
kidNdhl1khdJ xU tudhb Neujjiry Fljjiaad VNJDk Xu Gss) toNa nryYk

kdD}l1j jid msthy mstlggLfwd kdNdhlljjd FwaL ‘I'(1) MFk.
kidNdhi 1 jjid myF
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kidNdhlljjid SI. myF Mkgau MFk. fljjiaad VNJDk Xu FWFF
ntlLg gquggy xU tidhb Neujjiy xU $Ylk kdD}HlIk ghaejhy>
mTFljjlasy ghAk kidNdhllk xU Mkgau vdgglLk.

l=q/t
-aF
| - kdNdhllk (Mkgauy - A)
g-kdD}l 1k ($Y}kfsyy - C)
t-vLjIT nfh=1 Thyk (ttehbfsyy - S)

JhFFggll F=fF

xU fFfkgad toNa 30 $Ylk kdD}llkhdd 2 ekljjwF ghaejhy
Tljj) toNa nryYk kidNdhlljjd msT ahd?

JUuT:

kdD}I 1k =30 $Y}k
Neuk t=2 ekilk ~ 60 tiehbfs
=120 tiehbfs
kidNdhllk; 1 =g/t =30C/120s =0.25 A

kuG kdNdhilk kwwk vyfluhdfsd XIlk

vyfluhdfsd Ffz=zlLgbggwF Kddw efUk Neu kdD}IIgfis
kidNdhlljjwF fhuzk vd mwtiay mwQufs ekgdw

Neu kdD}l1gfsd »€ej ,affk kuG kidNdhl 1k vdw
m 1 offggLfwd.

vyTluihdfs TF=Lgbffggll gwkP vyfluhdfsd XlIlk czikay
kdfyjjd vju Kiday ,Ued Neu Kid tiu emlngWfwd vd
mwaggl1J. ,tgaffk vyfluhd X11k vdW muzoffggLfwd.

kuG kidNdhl Ik vyfluhdfsid Xl1jjwF vju jisray mikAK.

kidNdhiljaij mstLjy,

kidNdhllkhdd mkkllu vdw fTUtiahy mstlggbfwd. mkkllud

Krdfs ‘+ kwwWk ‘- Fwallhy FwffgglbUfFk. xU Rwwyy mkklluhdJ
nghlu , i=Zzggy klLk , izffggl Nt=Lk

kiyyr Mkgau myyJd ikfNuh Mkgau tukgy> kidNdhilgfis mstl
gadgL,k fUuufs kiyyr  mkkllu myyJ 1 KTFNuh mkkllufshf
FwgglggLfidwd.

1 kiyyr Mkgiau (mA) =108 Mkgau mjhtJd 1/1000 Mkgiau MFk.
1 skfNuh Mkgau (pA) =106 Mkgau mjhtJ 1/1000000 Mkgau MFK.

Jhffggll f=fFfs

Xu Rwwid toNa 0002A kdNdhllk ghafwd vdyy mrRwwy ghAk
kidNdhl1jij §kfNuh Mkgauwy SWEF?
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JuT

kidRwwiy ghAk kidNdhl Tk = 0.002A
1 A=10%pA
0.002A = 0.002 x 106 pA
=2 x 103 x 108pA
=2 x 103 pA
0.002A = 2000 pA

kddOjj NewghL (V)

Xu kdRwwy kidRwwd toNa kidDillIqfs efu Mwwy Nj i tggLfwd.
euihdd vgnghOJk caukll egiyay ,Ued jhokll eiyia Nehff) ghAk
mNjNghy kdD}lIgfs vgNghdk cau kdmOjj Gssjay ,Ued jho
kiddOjjg Gssjia Nehff) ghAk

kiddOj } NEtWghL V) ,Uejhy KILNk fljjad toNa
kidNdhl IkhdJ nryYk.

,U GssifSTthiINaahd kiddOj} NtWghL  vdgJd XuyF
kdDHIIIJij] xU Gssjay ,Ued kwnwhU GssifFF efujj NjitgglLk
Mwwyid msthFk.

kidNdhlIlkhdJ eNuhllk Nghy mpF kddOjj klljjiy ,Ued
Fiwej kddOjj klljij Nehff) ghAk.

kddOjj NtWghlbd S,I myF Nthyl MFk ,U GssifFSTF
, 1INaahd kddOjj Ntwghlsl Nthyl kllu vdw futiaf nfh=L
mstlyhk.

kd FIjJjiwd kwWk kd vjugGjjwd
kdjil (R)

Xu kidRwwy , 8 zffggLk kdjilahdd meej kdRwwy ghaf$ba
kdDH1jjd ,affjij vjufFk myyd jLfFk Xu kd cWgéc MFk
eNuhllk ghAk tjjij Xu Fwha toahdd vtthW ghpiFfidwNjh mtthNw
kid cWgghd kdj s lahdJd kdD}lIk ghAk €tjjuj vjufFFk.

xU kd cWggd kdjsl kjigé mjpfk vdy mkkd cWggd toNa
nryYk kdD}lIgfis ,agfr nraa mjf kddOjj NtWghL
Nj § tggLfiwJ.

xU kd cWggd kdjsl vdgd kd cWggwF ,
kddOjj NtWghlbwFk. kdcWggd toNa nryYk kdNdhl
css thjk MFk. kdjilad S| myF ‘Xk’ MFk.

i1 INa nraygLk
IjgwFk , ilNa

kddOjjjywFk kdNdhliljjwFk ,1lINa css tfij kjgé mjifk
vdyy kdjslad kjigc mjfk MFk.

kdFljJjjwd (o)

fljji xdwd kdNdhiljij Fljjk jwd msT mffljjad
kdfljJdjgwd myyd jd kd FfljJjjwd vdggLk ,J nghdthf o (rFkh)
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vdw fINuFFf vOjjhy FwgglggLfwd. kdfljJdjgwdd myF rnkd] 7/
kllu (s/m)MFk.

kdjalv= (r)

nghUs xdWjd toNa kdNdhlilk ghatij vttsT tyikahf
vjuFFk vd mstlLf $Wk nghUsid mbggil g=Ng mgnghUsid kidjil
vz r (Nuh) vdggLk. kdjil vziz jd kdjil vdd vz vdTk
FwggLtw kdjil v=z=id SI myF.

Xk - kllu (Qm) MFk.
nghUlfsid kdfljJjijwd kwwk kdjil v=fsid kjiG

nghUsTs kdjil v= r( kdfljIjiwd
Q.m) 20°C ,y 6(S/m)20°C .y,

ntssj 159" 108 6.30 = 107

Jhkuk 1.68 x 108 5.98 x 107

J=zIhffggll jhkuk 1.72 x 108 5.80 x 107

mYkidiak 2.82 x 108 3.5 x 107

kidNdhELjjwFk eNuh 1 jjmwFkhd xgG ik

Jhkuf Ffkg Nghdw Xu Fljjad toNa ghAk vyfluhdfsd XIINk
kidNdhllk MFk. ekkhy vyflundsid XIljij f=zL=zu Kbahd Mdhy xU
fkgad toNa ghAk kdNdhlljiaj xU Fohaad toNa  ghAk
eNuhl 1 j § jgNghy ekkhy fwgid nrad ghhffF ,aYk.

kidNdhilk ghatjwFk eNuhlljjwFkhd xgGoikma ,gNghd ehk
ghugNghk.

Foha toNa eu ghAk Xu ,aeju miukgghdd kidNdhllk ghAk
tjjiwFk xgghFk eu gharRk ,aeju mikgghdd Xu %ba Fohaid toNa
elu
eNuhl

ntsNawwk gkg xdiw cssliffi ,UfFk Xu Fohaild toNa ghAk
1jjiad kdNdhlljjwF xgghf fwgesd nrad nfh=zlhy. ,ej ,u=zL

u
miakgGfs)Yk foff=1 gFjifs xgghFk.

Fohahdd kdRwwy css fTkg NghYk gkg MdJ kdfyk NghYk
nraygLfwd gkgdhy cUthffggLk mOjjk MdJ Foha toNa emu
,agfr nrafwd) Fohay cUthFk mOjjkhdd Rwwd toNa
vyfluihdfis ,aqfr nraAk kd mOjjjjwF xgghFk.

FohaDs JJR kwWk JUKGFs gbejiUejhyy miat eNuhlljij
JilnratNjhL klLkyyhky Fohad xU KidfFk kwnwhU KidfFk
,iINa mOjj NtWghlal VwgLjJk  mNj Nghy  kidRwwyy
mikffggLk kdjilahdJd> kdNdhllk ghatij jJLggNjJhL myyhky
xU KidfFk kwnwhU KidfFk , 1INa kddOjj Fiwrt VwgLjJk
,jdhy kdjilad FWFfNFf Mwwy ,o09G Vwgll> mJ ntggkhf
ntsjggLk.

kidNdhilqgfis cUthfFk %yqfs - kd NtjFfydfs myyJ kdfydfs,

kd NtjffyNdhL klILkyyhky mjif msT kd gadghlbwF ntgg
kidfydfaisAk ehk gadgLjdfNwhk ,1t ,U Kidfisg ngwUFFk.

10 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




kidfydfs gadgLJjgg Lk  NghJd kidfydfs gadgLjjgglLk
kdfydfsDs kdD}ljij cUthfff$ba Ntjgad en IngWfwd.

kidrhupmj NeubahfNth myyd vs)phfNth ngw Kbahj
rhjdgfSTP kdrhujij msfftyy rhjdNk kdfydhFk.

kdfydfsd tiffs - Kjdik kdfydfs kwk Ji =z kdfydfs

ek mdwhl thotyy njhiy,affp NuhNgh nghkikfs> nghkak fhufs
fofhuk kwWk §1fNgn Mhatwd nrayghlbwfhf kdfydfs kwWk
kdfymLfa T gadglL j I fiNwhk. vyyh rhydqfSk kddhww iy
cuthffidhYk ny kdfydfs kILNk k=zlLk gadglLjjf$bait mtwwy
ny xwiw gadghL cilait MFk c<cdfF mjwfhd Thu=zk njuAkh?
gadghlbd mbggi lay kdfyqgfis® Kjdik kdfyd kwk Ji=z kdfyd
vd ,U tirfgglLjjyhk

Kjdik kdfyd

lhur tsthy gadgLk cyu kdfyd Kjdik kdfydwF Xu rwej
vLjJdffhiL MFk ,twwd gadghlbwF gwF ,twiw k=zLk kdNdwwk
nraa ,ayhd.

Ji zkdfydfs

Jiz kdfydfs Nkhllhu  thfdgfs kwwk  kiddiawfs)y
gadgLjjggLfidwd. mtwwy cUthFk Ntjthiidahdd Xu kstiidahi fahy
mitfis kzlLk kdNdwwk nraa ,aYk vyjjak cUils kdfydfs
nghj jhdfs kdfydfs (button cells) fhu mkykidfydfs Mfiad gadghlby
css kww tifahd kdfydfs MFk.

Kjdik kdfydfSTFk Ji=z kdfydfSTFkhd NtWghL

Kjdik kdfyd Jizkdfyd
Kjdirk kdfydwFs en IngWk 1. Jiz=z kdfydwFs en IngWk
Ntjtisdahdd Xu kshtyidahFk. Ntjtad Xu kstyidahFk.
,1tfis k=zLk kdNdwk nraa 2. ,1tfis kzLk kdNdwwk nraa
, ayhd. ,aYk.
rwa Nlgufhulufs irfhsts 3 L,1t nkhagy nghayNgrnfs
nghki kfs 1 fkdtsftFfs Nghdw rwa Nfkuhffs> fFfz=zdfs kwWk mtru
rhjdgfis ,affggadglLfidwd. tstFfs Nghdw rhydgfes ,aff
gadgLfwJ.
v.fh. vsa Nthylh kdfyd Nlday . v.fh. fhua mky Nrkffyd> vbrd
kdfyd kwwk nyfyhQn kdfyd Nrkffyd kwWk effy - ,UKG
kwWwk cyu kidfyk. Nrkffydfs.

Kjdirk Ji=z kdfyd

kidfyd
cyu kdfyd vijjiak nghjjhd fhu / mky | NkhLlhu €thfd
cUis kidfyd kidfyd kidfymLfF
kdfyd

Kjdik kdfyd - cyu kdfyd

cyu kdfyd MdJ ngUkghyhd kd rhydqgfs)yy nghdthfg gadglLk
Nt)) kdfydfsid Xu rhjhu=z tifahFk ,J rwa tbtyyhd vsjjyy vLjIr
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nryyjjff Xu kd%ykhFk. ,J 1837 Mk M=zby [gghd ehl s lr rhuej Naa
RfiNahthy cUthffggllJd.

cyu kdfydfs njhaiyffhlnad njhiytaffy lhur Gifgglffut
kwWk tyisahlLg nghki kfsyy nghJdthfg gadglLgi tfs MFk.

cyu kdfydfs vLjJIr nryyjjff tbtiyhrd nyfyhQrn kdfyjjd
Xu vsja tbhtk MFk> ,J vju kdtha myyd MNdhihfr nraygLk Jjjehf
kdjflal cssiffiad.

mkNkhdiak FNshiuL kdgFsiahfr nraygLfwd>

Jjjeht FNshiulhdd mpif msT et cwQRk jdik nfh=zljhy
girad <uggjjuj guhkuff gadglLjjgglLfiwd.

Tfydd eLtty XU nt=zfy %b nfth=L %IlgglbUfFk fhugd j=1hdJ
1tffggllssd ,jj=zL Neu kdtha myyJd NfNjhIhf nraygLfwd.

fuuryfsy madjfsht khwk jdirk nfh=1 nghUlfs
kdgFsifshFk> , 1t kdNdhlljij fljjf$Sba jwidgngwUFFK.

»,J XU nkyya #gay kf neUFffkhf kuffuy kwWk khgqfdR 1l
MFfi JL (MnO;) eukga Fyiritahy #ogglbUfFk> ,gNF MnOMdJ
kdKsdthffahfr nraygLfwd. Jjjehfg gh=lkhdd NkNy %lIggll
givay %lgglbUfFk Ntjttidad tisthf cUthFk thAffFis
ntsiNaww VIthf mjy Xu rwaj Jisahdd ,IlgglL ,UfFk ,urhad
eltbfiffshy ntsNaw ,ayhj thAffis mDKjff xU rmwaj Jis
cssJd. fyjjwFsshd Ntjuadahdd nyfyhQn kdfyk NghdNw
en IngWk.

cyu kdfykhdd ,awifay cyuej einyay Th=zgglhd> Mdhy
mtwy css kdgF jutjjd jdikahdd girNghy cssjhy eukjjid
msT kf Fiwej Th=zggLk. kww kdfydfsy kdgF jutqgfshdJd
nghJdthf fauryfshff fh=gglLk.

kdfy mLfF

Rwwry vyTluhdfsd xhlljnj cUthfftyy Ntjtadfis
cUthfFk xdW myyJd mjwF Nkwgll kdfydfsd njhFgNg kdfy
mLFFhFk.

midjJ kdfy mLFFFfSk %dW mbggilg ghfgfasft nth=I1D
MNdhL (+) NFNjhL () kwWk xU tifahd kd gF jutk

kdgF jutk vdgd MNdhL kwWk NFfNjhLId Ntjyed GuAk Xu
JutkhFk.

kidfymLfhd f=LghbgG

1780 Mk M=zL> ,jjhyia ehlL ,awgayhsw cauayhsu kwWk jjJt
Nki jJahd Ylas fhythd) gjjist fkgiag gadgLjji jtisia clwsw
nrajhwy jtisad fhiy ,Ukg ntlb nfh=zL njhll Nghd mjd thyfshdJd

Jbff Mukgjjd

XU ehs> Nthylh jutjjiy fFruedss NtWgll cNyhfgfNs jtisad
Tthyid JygfYTF fhuzk vd vLNfhshff nfth=1hw
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mtu xU jtis rlyjgwFg gjyhf ctuethy Jiljj J=zjahy
guNrhysdra kzlLk k=zLk nraj Nghd> mNj Nghdw
tistjjJ. Nthylh 1791 ,y jdJ f=lLgbgig ntsjallhwy gddu 1800 Mk
Mz=zby Kjy kdfydhd> thybf Ftiaiy cUthffidhu.

mej Jbggwfhd Mwwyhdd jJtisad thyyy ,Ued cUthdd vd
fUjidhw Mdhy mjwF gd tej mtud mwtiayhsufshd mnyfrhz= 1bNuh
Nthylh khwglL ekgdhu.

Nthylh jJutjjry FTruvedss NtWgll cNyhfgfs jtisad thyd
JyqfYTF fhu=zk vd vLNfhshff nfh=lhu.

etd kdfyd fTz=zLgbggwF mny Jh=INuh Nthylh mtufNs nguJdk
fhuzkhdtu. czikay ,J jtisad cliy clw$W nraj Mukgjj
Nghd Vwgll Xu mjira efothFk.

kidrhtg

ekehL kd jlLgghlal vjuNehff ,UFffwJd. vdNt kdrhu ,oggL
vdgd kwwtufsid kdrhujaj gadgLjJdtd Nghdwd MFk ,jdhy ekd
kdfllzk cau MukgfFk.

vdN® ehk kdrhujij kfTk vrrufifahfg gadglLjj Nt=zlLk NkYk
]

]
Nj i taxd Nghd kILk kdrhujijg gadgLjj Nt=Lk

flej tFggy XU Nrhjad %yk Xu kidRwwy kidNdhllk nrYjjTk
kidNdhllk ghatij eWjjTk vdd nrajha vdgij cddhy ksth=
Kbfiwjh? ,ttFggy ehk Xu kdRwy kdNdhliljij ghar nraaTk
eWjjTk kdrhtyiag gadgLjjyhk tlL kdrhjdqfis ,aqfr nraaTk
ewWj Tk gyNtW tifahd kidrhtifFi sg gadgLjji , UgaufFs>
kdrhjdgfis vsjjhfTk ghdfhgghtTk ,agfr nraaTk eWjjTk
kidrhtiffshdd cjTHwd.

kidRwW

rhhiag gadglLjj) e cUthffla RwW Xu vsja RwwhFk> mrRwwd
czikahd glk tiutd kfTk fbdkhFk> ehk tLfs)y gadglLjJk
kdrhjdqgfsy ,ijtl kff fbdkhd kdRwWfs mikag ngwUFFk mjif
kdtsfFfs rht kwWk NtW kd c<cWgcFist nfh=zl kdRwwd
czikahd tbtjjind tisfFk Rwwgglk cddhy tiua ,aYkh? mJd kf
vsiikahdjh vd Nahnjjg ghw mJ kf vsjikahdjh vd NahriyJdg ghw mJ
vsiikayy.

mwtiayhsufs mrnraiy kfTk vsiikahfFtjwF Kidejdw Rwwd
gyNtW  kd cWgGfist  Fwggl vsia FwaLfis 1 fah=1dw
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mfFwalLfisg gadglLj ji ehk RwWgglk  tirua KbAK. gljjgy
fhllgglLssthW kdtsfP kdfyd kwWk kdrht) Nghdwit FwalLfs
%yk FwffgglLk.

kdfydd Fwalby eskhd Nfhlhdd NeukkdKidiaAk FWfa
NfhihdJd vju kdKidiraAk FwfFk. ehk tiuAk RwWwgglgfsy kd
cWgGfFisTt Fwggl ,ttifahd FwalLfisg gadglLjjyhk mtthwhd glk
RwWg glk vdgglLk.

kdRwwd tiffs

Nkwfh= Nrhjsdayy> ehk kidtisTifAk kdfysdAk gadglLjjy Xu
Rwaw cUthffiNdhk. kidtisfF kwWk kdfysdg gadglLjj ehk xNu xU
kdRwiw kILk jhd mukff KbAk. xdWfF Nkwgll kdtistFfs kwWk
kdfydfisg gadglLjy gy tjgfsy ehk vzzww tifahd RwWifis
cuthff ,aYk

njhlu , 8=ZgG RwW

Xu kdtisfifAK kdfysdiaAk gadgLjj) ,U tifahd RwWWEfFis
cuthff KbAk ,r Nrhjiday ehk xUtifahd Rwid cUthfff mjiadg
gwwij njued nfhsNthk.

gljjy fhlbAssgb ,U kdtsfFfs kdfyd kwWwk rhty Mflatwiw
csslilfhar Rwiw ftd. RwWwg gljjy ,Ued ,U kdtisfFfs mLjjLjJ
, 1 ZzTfgglLssd njsithfwd. RwWgglkhdd kdtusfF kwwk kdfyd
m i kejlUTFk enyaind FwfHdwd. , tthwhf kdtisfFfs
, 1 ZTfgglbUFfFk tjjjwF njhlu , 1 =gG vdW ngau.

JwNghd ,U kdtgsfFfs kwWk kdfyd Mfiatwiw ,1=zjJ Xu
Rwiw cUthfFNthk ,U kidtisfFFfSk xsufidwdth? ,U kdtisTFfSk
XNu gufhryJdild xsufidwdth? Xu kdtisfF xsuejhy mkkdtisthd
,1jiyJ khww miukjjhy mtgstF kfggufhrkhf vuAkh? kdtosthd
tuysrsa khwwy mikjJd cwWNehfF.

ny Ntisfsy xNu mstyy NjhdWk kdtisfFfs $1 xsutjy
khwgLk.

vdN® njhlu ,1Zggy ,izffggLk xNu mstyy NjhdWk
kidtisTFfs vgNghdk xXNu mstyy xsutjiyiy.

gff , 1 ZgG6r, RwwW

,U kdtusfFfs nttNtwhd ghijfsy , 1 zffgglLssi jg
glkfhiLfwd. ,J3 ,uzlhk tifr RwwhFk ,U kdtsfFfSk Rwwy
,1zahf ,1z=zffgglLssjhy ,jjifa Rww gfFf , 1 =zgGr RwW vdggLk.

gfFf kwWk njhlu ,izg6rRWFSTF ,illNa css xwWik kwWk
NtWghLfs

%isia fisurnAldlLk mwtay

cdJ tlby kd gOijr ru nraAk kdgzjahsUfF jBnud kd
mjurry Vwgllhy mtiau mtgjurnasy ,Ued kIf mtiu e njhLthah?

kdmjurnasy ,Ued mtiau kIf <ufflilahy mbgghah? kd
Tkggfs)y kdNtiyfs nraAk Nghd kd g=ziGuNthu Vvd ,uggu s FfARwfFis
m=zje jiufhdwdu?
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miadjJ gUgnghUstfSk mZ vdw mbggeljy Jfshy MffgglLssJ
vd ehk mwNthk. mZthdJd kdD}IlIk ngw Jfs fis csslffiAssD)
,JJfsfs)y ngUkghyhdit mZffsy eiyahf mikejjufFk Mdhy
Fljjfsy (vyyh cNyhfgfsiYk) xU Fwggll mZffNshL xdwikahj gy
Jfsfs mgFk ,qFkhf cNyhfqfsyy RwwF nfhzbUfFk , it FflLwh
kdD}lIlIgfs vd mioffggLfidwd. mjhtd mZffsd ny vyFfluhdfs
, TthW m i kagngwUTFK.

FWTF KdRWW

cd tlliufly mikejjUfFk kidfkggfs)yy rny Neugfs)yy cUthFk
Jognghwea e f=zL ,Uffwhah? mej kdrhu jgnghwy cUthf Thu=k
cdfF njuAkh? kdRwwdhy cUthfwd> FWfFr RwW vdgd ,U
kdNdhllk nryYk TljjifSTF ,iINa VwgLk kff Fiwej
kdj i ladhy VwgLk kdRwW> FWFF kidRwW MFk.

ntybq nrajy> FWFfF kd Rwwd tisthf cUthFk ntggjjid
en lKi1wg gadghNl MFk.

kd fljJg nghUsTs (ewFljjifs) kwWk fhgghdfs

kidNdhllk FfljJdk g=zgd mbgg
nghUsfs kwWk fhgghdfs myyJd kdl
fljjfs vd ,U tifgglLjjyhk

ilay nghUlfis kdfljJg
Jihg nghUsfs myyJd mujw

NtENtW mZffsd vyfluhdfs mZffis Rww ,aqf nttNtwhd
flbdik v= tjjinjg ngwUFFk.

cNyhfgfisg Nghdw ny nghUsfsyy mZffsd ntsf$SIL
vyTluhdfs jsuthf gaz=zffgglLssd> NkYk vyfluhdfs> mgnghUlfsid
mZTrSthrlay xOqgfww Kiway Rww tUk Vnddy> ,ejJ mrhjhu=
flLwh vyfluhdfs mjDldhd mZffis tlL ntsNaw mUfly ,UFFk
MZTFSTF ,i1lINa css ,iintsay RwtUfidwd> mit ngUkghYk
flLwh vyfluhdfs vd mioffggLfidwd.

Tkg tbtiyhd cNyhfjmj ehk fwgad nrad nfthsNthk cNyhfjjid
,U KidfsSfF ,ilNa kddOjjk msjffggLk Nghd flILwh vyfluhdfs
xXNu piarayy ,affggLfidwd.

vdN®t Xu ewfljjiahdd mjf vzzFifayhd flLwh vyfluhdfisT
nfhzbUfFk> khwhf ,agFk FflLwh vyfluhdfos nfth=zbuhj nghUsfs
kdNdhiljajf edF FfljJdk ewfljjifs myy mitfs kdNdhiljij
Fljjh muyw Fljjifs MFk.

Jsuthf gizffggll vyfluhdfist nfhzl mZffshy Md
nghUsfs fljjifs vdggLk. fljjifsiy ntskddOjjk msiFFgglLkNghJ
kdD}1jjid ,affjjwF kffF Fiwej kdjalaa fljjfs msFhidwd.

kdD}lIgfsid XIINk kidNdhllk MFk. Xu ewfljjiahdd kif mijif
kd FLjJjjwd nfh=ljhf , UFFk.

Tthgghdfs

Nghdkhd flLwh vyfluhdfis ngwhj nghUsfs ewfljjifs myy
mit fThgghdfs myyJd mujw FljjifshFk> kdfljjhg nghUsfs myyJd
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mujw Fljjifs kdD}HIk (vyfluhdfs) ghatjwF mjif kdjiliaf
nfhLFHdwd.

fljjf> kddOjjk mgffggllTild mJ vyflundfis KLFR
tLfwd. ,jdhy FlLwh vyFlundfSTF |, 1INa Nkhjy VwglL vy¥fluhd
kwWk nghUlfsid mZffsid ,affk ghjiggn 1fwJd.

nghUsfsid kdfljjij JwdhdJ FlLwh vy Tluhdfsd
vzzififiaAk mit vtthW njwybffggLfidwd vdgi jAk rhuejilUfFk.
,uggu mogghd kdNdhlljij jd toNa nryy mDkjiggjiyiy. vdN®
,uggu xU mujw FTljj§1 MFk. ngUkghyhd cNyhfqfs kdNdhiljij jd
toNa nryy mDKkjffidwd. mNjrkak ngUkghyhd mNyhfqfs kdNdhllk
jd toNa nryy mDKkjggjiyiy.

jhkujghyhd kd Fljjifs kf Fiwej kd jaliaf nfh=zlLssJd.
,jd ThuzkhP jhkuf Ffkgfs tlL kdRwWfs)y gadgLjJdfidwd. ,ttif
Tkgfs mjif kdjalsaf nfh=zLss nghUlfshy #ogglL ,UfFk ,ej
nghUlfs nghJdtht nefiothd gish jbffhy nraagglLfidwd.

nk fhuLfs> fzdfs kwWk ATM TfhuLfs vjdhy
cuthffgglLssd vdW cdfFj njuAkh?

nk fhuLfs> Ffzdfs> kwWk ATM fThuLfis gadglLjjgglLk
rgGfshdJ ryfhd kwWk n[uNkdiak  Nghdw Fawffljjifshy
MFffgglbUfFk. Vvnddy mtwwd kd fljJjjwd Kjigghdd> ewfljjifs
kwWk fhgghdfSTfFk , i layy mikagngwUTFK.

kdNdhlLjjid BisTfs

eqfs Mwhk t€tFggy kdrhujajg gadglLjji gyNtWw Nrhjidfs
nrajiuggufs. NkYk ny Mut%lLk cz=zikfis fwwUggufs. Keija
tFggy kd tistfid toNa kidNdhllk ghar nratjhy kdtisfF xsutij
T=zbUgagufs> kdtysTF xsutJd kidNdhliljjd Xu ©hEsthFk.

NkYk> kidNdhlljjidhy gyNeWw tasTfs VwgLfidwd. , gghlggFjiaty
mtwwd rny tisTFist fh=Nghk

kidNdhllj jid %dW kf Kffia tisTfshtd:

ntgg ©isT
fthej ©asT
Nty ©iEsT

ntgg ©isT

Xu TFfkgad toNa kdNdhllk ghAk Nghd kddhwwyhdd ntgg
Mwwyh¥ khwwggLfwd> ntgg%lLk rhydgfs)yy gadglLjjggLk nghUshdJd
mjf cUFeily nfhzld MFk  efNuhk mttifahdg nghUSTF
vLjIFFhlIhFk. (efffy> ,UKG kwWk FNuhkiak Nruej fyit)

kidNdhiljjid ntgg t©isthdd gyNtWw nraKiwg gadghLfis
nfh= 1 jhFk.

kdtstF nteeu nfhjifyd> %oFk eunfhjifyd Mfiart ,ttifahd

gistad mbggrlahff nfth=zit ,rrhjdgfsy mjf kdjsl nfth=l
ntgg%lLk fkgr RUs , 1 zTfgglbUTFk.
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kidNdhl 1 jid trdtdhy ntggk cuUthffgglLk efoNt
kidNdhl1j jid ntgg ©iisT vdgglLk.

kidNdhlljjid ntgg tyisit ghjfFk fhu=zfs

1. ghAk kidNdhlljjid msT
2. kdjiul
3. kidNdhllk nrYjjggLk Neuk

kd cUf

kd cUfhahdJd ngUkghyhd kidrhjdqfsiYk tlby gadglLjjgglLk
kdRwW¥s)Yk gadglLjjgglLk Xu ghdfhgG rhjdk MFk. kdcUfahdJd
ggfhdhy cUthffggLfwd. kkd cUflay kd cUF ,moma , i=zggjwrhf
,U kdGssifist nfhzbUfFk. cUfp ,10ahdd kd Rwwy mjif gS
VwgLkNghd cUftLk.

,jJjd tisthf kdRwwW J=zbffgglL tiykjigé kff kdrhjdqgfs
kwWk kidfkgfs gOjilahky ghdfhgght ,UFF cjTfwd. kd rhydgfsy
fz=zhbahy Md kd cUf ngudk gadglLjjggLfwd Xu rwa F==hbf
Foha xdwDs kd cUF , 1oahdd , 1 zffgglbUfFk.

FW RwW J=bgghd - MCBs (Miniature Circuit Breaker)

mjf  ,Iqgfsyy FWRwW J=zbgghdhdd kdcUfifsid khwwhfg
gadgLjjggLfwd. kd cUfRFfisTt 1fahstjyy mjf nrayKiw rnffyfs
cssd. kd cUF fkgahdd cUFk jUuzk kdrhugsj klgjwF NtW Xu
fkgia khww mikff Nt=zLk nghdthf ,r nrayhdd kfTk nffyhd
xdwhFk.

FW RwW J=zbgghdhdJd jhdhfNth kdRwiw J=zbfFk g=G nfth=1D
kdrhugaj jhdhf kInlLfFk €t=z=k mjd ,aqFk tjk ,UfFk.

kidNdhiljjid fhej ©iEsT

fthej ©wisT kdNdhiljjd kwnwhU ©asT MFk 1819 -Mk M=zL
~hd] Ffw]Jbad vdgtu kdNdhiljjid fhej tisit tsFhdh
foffhZk nrayghL - 5d %yk kdNdhlljjid fhej tiasit edF Gued
nfhss KbAk.

kdfhejqfs - kdNdhiljjid fhejtiistid gadfs

kidNdhllgfsd fhejg g=G tyiikahd kdfhejgfs cUthffg
gadgLfidwd> kdfhejgfshdd kUjJdtkidfsy f= fhaqfsy nghjedss
v/F myyJd ,UkGj JfsTis effg gadglLfwd.

ek mdwhl thotyy gadgLjJdk kdrhu kzp gS JHffF kwWk
nghiyNgr) Nghdw gyNtW rhjdqfsyy kdfhejqfs gadgLfidwd> ehk
JwNghJd kidNdhi 1] jid Tthejtiay isT vtthw njhiyNgnawy
gadgLjjggLfwd vdgd gwwj njued¥ nthsNthk

njhiyNgn

njhayNgrfs)yy khWk fhej thisthdd xU nkyyla cNyhfj jhis
(1 laghuk) mjuTFF clgLjIfwd. §laghukfshsd fThejqfshy <ufff$ba
XU cNyhfjjhy nraaggLfidwd.
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njhiyNgnad NFflghdyy nghUjjgglLss TkgrRUSIdA 1 laghuk
, 1 ZTFgglbUTFk.

fkgfs toNa kdNdhilk ghAk Nghd nkdikahd ,UkGg glilahdJd
Xu kidfhejkhf khwwk mu 1fiwd.

1 laghukhdJd kidfhejjjhy <ufFfggLfwd.

kWKiday css egu NgRk Nghd NgRgtud Fuyhdd kidRwwy ghAk
kidNdhiljij khwwKwr nrafidwd ,ej khwwk NFlghdyy css
ilaghuik mjuTwr nrad xyjia czIhfFfwd.

kidNdhil jjid NEJasT

NEwgll f13Jj jwd nfh=l1 jutgfs toNa kdNdhllk ghAk NghJd
mit Ngyoidfis VwglLjJdfdwd. ,ej efotwF kdNdhliljjid Nty
tisT vdW ngau cdJ Nky tFggy kidNdhlljjid NtjyoasTfs gww
edF mweJd nfhstufs.
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8™ , awgiay,
njhFji-II
UNIT - 1l kikddjay,

mMwKFk;

mdwhl  thotyy ehk gadgLjJdk midjJdg nghUsfSk jdkqgfshy
TllakffgglLssd. xtnthU jJdkKk mZffshy MdJ. mZffNs xU
Jdkjjd kifrrma myF MFk mZit mjidglr rwa $WFshfg ghff
>,ayhd vd mwtiay mwQh [hd Ihyld fTUjdhh. Mdhy>&gh Nghhbd jqf
, 10 NrhjadfFggd mZtuDs GNuhllhd> vyfluhd kwWk elAilluhd Nghdw
kidJdfsfs ,Uggd fz=zLgbffggllJd. nghUsfsiYss vyflundfsid XIHINk
kdNDhI 1 jgwFF  fhu=zkhfwd. ,ejJ kdNdhllk kddhwwiy myyJd
kdrhugij cUthfFfiwd. kddhwwiy ekKila mdwhlj NjitfFSFF ehk
gadLjJfNwhk. kd tisfFfs> kd trwfs kd rystg nglb ryit
,aejuk. Fshrhjg nglb Nghdw cgfu=zqfs kd Mwwyidhy nrayglLk
rhjdgfSs ny MFk.  ,ejg ghljjiy kdJdfsfs gwAk miEt xU
nghUsiyijUed kwnwhU nghUSTF  vtthw , Ikhwwk s Ifidwd  NkYk
kidRwWfs kwWk kidNdhlljjid tisTfisg gwAk fwWwfnfhss , UFNwhk.

mZ=Z:

mZthdd GNuhllIhd> vyfluhd kwWk eAlluhd Mfia mZFfBSWFfshy MdJ.
GNuhl IhdfSk eAllundfSk mZtid i1kajjiyss clfugDs cssd.
vyTluihdfs clfutgidr Rwwy gyNtWw tllgghijfsyy RwwtUfidwd. xU
mZtyy css vyfluihdfsid vzzFifAk CGNuhlIhdfsid vzz=ziFifAk
rkkhf ,UfFk. NkYk vyfluhdfSfFk CGNuhllhdfSfFk ,ilNa xU
fTthrngir fThzgglfwd. clfuttd mUhYss tlligghijay RwwtUk
vyFfluhdfSTFk> clfutlYss GNuhllIhdfSTFk ,1lINa tyiik kFej
Tthrnp ©ar fhzggLtjhy mtwaw mZtylUed vsjht ntsiNaww KbahJ.
Mdhy> ntsjtlligghs jayy RwwtUk vyfluhdfis vsjhf mZit vtlL
ntsiNaw KbAK.

kidJfsfs (Charges):

nghUsfs xdiwnahdW tyfFtjwF myyJd <hggjwFFf fhu=khd mbggnrlg
gz i1gg ngwUFFk Jfs kdJdfs vdggLk (xdiwnahdW <hfFk myyJ
tyfFk g=zG6 kdD}l 1k vdgglLk) vyFfluhnd> GNuhllhd Nghdw mZFfBWFSk
,€Jg g=zigg ngwUfFfdwd. kidJfsfis MTFINth myyJd mofFfNth
,ayhd. kdJfsfis Neh kdD}lIlk nfhzlit kwWk vjh kdD}Ik
nfhzlit vd ,uzlhf tifggLjjyhk. GNuhlIhdfs NehkidD}I1j i jAk
vyfluhdfs vjh kdD}Hj§ JAK ngwUFHdwd.

kddfsfsthilNa <hgttiar myyd tyfFoir fhzgglfwd. Xhd
kdJdfsfs xdiwnahdW tgyffif nfhsfidwd. Ntwd kdJdfsfts
xd iwnahdW fthfidwd.

kdDHl Ik $Yik (C) vdw myfidhy mstlggLbfwd. jdijIFf Th=gglLk
Jfsid kdD}HIkhdJd nwk kdDilIk (e) vdf FwgglggLfwd. ,jd KkjigG
1602 x 1019pY}k MFk. xU vyflund kwwWk xU GNuhllhdy ,UfFk
kdD}1jjid msT ,INt MFk. GNuhlIhdid kdD}Il kjigG Neh FwahfTk
(+e) vyfluhdd kdD}Il kjoG vjhFwahfTk (-e) ,UfFk. GNuhllhdfsd
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vzziFifAk vyfluihdfsd vzz=zFfafAk rkkhf ,Uggjhyjhd xU
mZthdJ kd eLeiyikAld fh=zggLfwd.

kdJfsfsid , Ikhwwk:

ehk  VvwfdNt ghhjjgb» xU mZtid ntsitlligghijay Rww tUK
vyfluihdfis vsjjhf mfw KbAk. mtwiw xU nghUsyy ,Ued kwnwhU
nghUSTF , lkhwwk nraaTk KbAk. vyflundfisg ngwwfnfhss nghUs
vjh kdD}lljijAk vyFflundfis ,oejJ nghUs Neh kdD}ljinjAk
ngWfiwJ.

foffhZk %dW Kiwfs)yy xU nghUsiyyjUed kwnwhU nghUSTF kidJfsTs
, lkhwwk § 1idwd.

cuhaT %yk , Ikhwwk
FljIjy %yk , Ikhwwk
kdJd}=zly %yk , Ikhwwk

cuhaT %yk , Ikhwwk:

rgggid mOjjkhfj NjafFFkNghd jiy KbayuUed ny vyfluhdfs rgGFFr
nrdW tLfidwd. vdN®© rgG vjh kdDIIks Ifwd. ,ej vyfluhdfs rggd
Kriday xIbf nfhsfidwd. fhhjjeg rwrw Jz=zLfshff HofFFkNghJ
fhfijj J=zLfsd Xugfsyy Neh kdJIfsfSk vjh kdJIfsFSk
fh=zggLfidwd. rggy ,UfFk vjh kdJdfsfs Ffhfijjd=bd Xugfsy
,UFFk Neh kdJdfsfTis <hffidwd. MFN®© Thfijj J=LTs rggid Nehffy
<HffggLfidwd. rgig jiyay NjafFk Nghd jiyKbayUed vyfluhdfs
cuhatid %yk rgGfF , Ikhwwks Ifidwd. jiyKb <ukhf ,Uejhy KbfFk
rg6fFFk ,1INa css cuhaT FiwAk. rg6fFk ,1lINa css cuhaT
FiwAk. ,jdhy jiy KbayUed rgGfF ,IkhwwkilAk vyfluhdfsid
vzzifit FiwAk. nytift nghUsfis xdiwnahdW NjafFkNghJd
kdJdfsfs ,lkhwwkiled mejg nghUsfsid NkwgFjiasy jgfi tLfidwd.
> Jiylled cuhatid %yk kdJfsfs , lkhwwks Ifidwd vdgd njsrehfwd.

kd eLeayay ,UFfFk xU nghUs vyfTluindfes ,oggjhy KILNk
Nehkid DI 1K1 la nghUshfiwd. NehkidJfstisg ngwWinfhstjhy myy.

NEtENEW nghUsfis xdWld xdW NjafFk Nghdk ,J Nghdw efoTfasT
fh=zyhk. xU f=z=hbj j=zbid glLj Jzjadhy NjafFkNghd> f=z=hbj
JzZzbyiUTFk FlLwh vyfluhdfs (Free electrons) glLj JzfF
, Tkhwwk 1 1'ffidwd. glLj JziayiufFk  vyflundfistul f=z=hbj
JzbyiUfFk vyflundfs jshthfg gin=ffgglLssNy , JwFF fhu=khFk.
fzzhbjj=zL vyfluhdfis ,oggjhy vyfFlundfsid v=z=zFif FiwTglL
mJ NehkidD}I Ik ngWwfwd. glLjJ=) mjf vyfFlundfisg ngWwtjhy mJ
vjhkidD} 1k ngWfwd.

vNghidl j=L (uggh j=zL) xdiw vLJJ mjid tyfF cNihkk myyJ
fkgsjahy NjafFk Nghd fkgsayiUfFk flLwh vyFflundfs vNghedl
J=ZLfF , Iknwnwk  mialfidwd. vNghadl jz=zbyWfFk mZffsd
ntsitllgghi jay css vyflundfis tb fkgsaYss mZffsy css
vyTluhdfs JshthfNt giz=zffgglLssd. MfNt Fiwej vyfluhdfis
cila fkgs) NehkdD} Ik lfwd. myF vyFluhdFist nfh=1 vNghidl
J=zL vjh kdD} ks 1 fwJ.

-] nrayghLfsyiled nrny nghUsftfies xdWld xdW NjafFk Nghd

vyTluihdfs xU nghUsyy ,Ued kwnwhU nghUSTF ,khwwki I€NJhL mit
effu kdD}l 131 jJAk ngWwfidwd vdgij ehk mwa KbAKk.
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NehkidD}IIk ngw xU fTz=z=hbjy jJ=zbrd kwnwhU NehkidD}Ilk ngww
f=z=zhbj J=zbd mUNF nfh=zL nryYk Nghd mit xdsiw glL xdw
tyFfhdwd. Mdhy Neh kdD}IIk ngw Ff==hbj j=zbd mUNF vjih
kdD}lIIk ngww vNghidl jJzbidf nfhzL tUkNghd mit xdiw xdwW
fthfidwd. JzLfSThilNa css Jjuk FiwAkNghd tyfF tir myyJd
fthrn ©ir mypfyFhdwd.

VNghidl j=zbid fkgsiayy NjafFk Nghd fkgsay ,UfFFk vyfluhdfs
vNghidl j=zbwF ,lkwwk milfidwd. ,jdhy ,ej vNghadl j=L
kdD}Ilk ngWwfw3d. vjh kdD}IlIk ngww vNghidl jJ=zbsd Thfj
cUisad muUfly nfh=zL tUkNghd Thfij cUilsay Nehkd Jfsfs
cssjhy vNghidl jJ=zL fhfij cUisia <hffwd. vNghidl j=lhy Tthfij
cUisiaj njhLkNghd ny vjh kdJfsfshy vNghaidl j=zbylUed Thf)
cUisTFT TljjggLfidwd. vdNt fThfij cUisayYss vjhkdJfsts
vNgha dl JzbYss vjhkdJfstis vjhfFhdwd. , jdhy mit
by ffki 1 fidwd.

kddfsftis JgfSTtFs gha mDKjifFk nghUsfs kdfljjfs vdgglLk.
mYkidiak> jhkuk Nghdw cNyhfqfs kd fljjifSTF vLjJdffhliLfs MFk.
kiddfsftis JgfSftFs vsjjht gha mDKjffhj nghUsfTs kdTfhgGg
nghUsfs vdggLk. uggh kuk nefiog nghUsfs Mhad kidfhgGg
nghUsTSTF vLjJdffthlLfs MFk.

MTNt Neubahfj njhLtjd %yKk xU nghUsy ,UfFk kdJfsfis
kwnwhU nghUSTF kdJdfsfis ,lkhwwk nraAk KiwfF fljJjy %yk
, Tkhwwk nrajy vdw ngah.

kdJ}zly %yk , lkhwwk

kdD}Ilk ngwhj nghUs xdwid kdD}Ilk ngw nghUs xdwdhy
nghLkNghd mJ kdD}I1kslfwd Mdhy> Neubahd njhLjy ,dwNa xU
nghuis kdD}llkilar nraa KbAk kdD}Ilk ngw xU nghUiEs
kdD}Ilk ngwhy nghUsid mUNF nfth=zL nrdW njhLjy ,dw mjid
kdD}l ks lar nraAk efoT kdJdi=zly %yk ,lkwwk nrajy vdggLk.
,kKiwayy kdD}HIk ngw nghUSfF mUfly ,UfFk Kiday mjwF
vjuhd kdD}IIKk kW Kidayy xjj kdD}11Kk Jd}=z lggLfidwd.

vihkdD}Ilk ngw nefioj j=zbid kd eLesyay ,UFFk xU nefioj
J=zbd mURly nfh=zLtuTk. vjh kdD}IlIk ngnw j=zbid kidD}lIk ngwhj
jzbd mUNF nfh=zL tUk Nghd> kdD}lIIk ngwhj j=zby ,UfFk
vjhkdJdfsfs gyffkrlfidwd. , jdhy kdD}IlIk milahj J=zlLg gFjpad
xU gFjpary Neh kidD}IIk J}=zlggLfwd. mjd kWKiday vjh kdD}I1k
J}=zlggLfwd. .€JJ J=zbid GuAld ,i1ZzfFk Nghd midjJd
vjhkdJfsfSk GufFr nrdWolLfidwd. , jdhy kidNdwwk ngw jJ=zbDs
vjh kkdJdfsfs Roahfi NehkidJfsfs j=zL KOtJk ruhfg guth tiLk.

>JNghy NehkidD}llkalej jJj=zbid kdD}llkalahy j=zbd mUNF
nfh=zLtUk NghJ kdD}1 1k lahj J=zby , UFFkK vyfluhdfs
NehkidD}llkilej j=zbid Nehffi <hffggLfidwd. mjd tisthP
mUHYss Kiday mjf vjh kdD}IIKk njhiytlYyss Kiday mjf
Neh kdD}IIKk Nrhfidwd. ,jdhy NehkdD}llkilej j=zLfF mUfy
,UFFk Kiday vjh kdD}IIKk kW Kiday NehkidD}IKk
J}=z lggLfidwd.

kdJfsfsid Xllk:
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mjfsT vjh kdD}lIlk (mjpf vzzifFifayhd vyfluhdfs) nfh=l
cNyhff Nfhsk xdWk cqfsilk ,Uggjhff nfhsNthk. ,ejJ ,u=zL
cNyhff NfhsqfisAk xU cNyhff fTkgadhy , 1=FfFkNghd vjh
kdD}I 1k ngw Nfhsjjry ,UFFk $Ljyhd vyfluhdfs NehkidD}I 1k ngww
Nfhsjij Nehff ghaj njhlgFfdwd. , UNFhsqgfs)Yk , UFFkK
vyfluihdfsd vzziFif rkkhFk tiu ,ej efoT njhlhed nfhz=NI
,UFFk. ,qgF NehkdD}Ilk ngw Nfhsk cah kddOjjk nfh=zljhfTk
vjh kdD}1k ngw Nfhsk Fiwej kddOjjk nfh=zljhfTk FUjggLfiwd.
vdNt vyTluhdfs Fiwej kddOj jKss gFjlaryiUeJd mjif
kddOjjKss gFjiia Nehffig ghajnjhligFfidwd. ,eefoT kdNdhllk
(vyfluhdfsid X11Kk) vdw m 1 offggLfiwJ. ,uZL Nfhsqfsd
kdD}HIqFSTF , i INaahd NtWghL kiddOjjk (Voltage) myyJd kiddOjj
NtWghL (Potential difference) vd m s offggLfiwJ.

vyTlihdfsd Ff=zLgbggwF KdG NehkdJdfsfs TFTljjifsid toahfg
ghatjhyjhd kdNdhllk VwgLfwd vd mwQhfs TUjidh. NehkidJfsTs
ghAK jJiar kuG kdNdhlljjid gpimrahff fUjggLfwd. kuG kdD}Hllk cah

e i ykidfhlb:

nghUnshdwy kdJdfsfs ,Uggijf fT=lwag gadgbk mwtay TUut
enykdfhlb MFk. 1600 Mk Mz=zL tiyyiak fiyghl vdw Mgfilya , awgay
mwQh KjdKjyhf eiykdfhlbia tbtikjjhh. ,IN® Kjyhtd mwtiay
rhjdkhFk. jfifg ged egiykdfhlb jgf ,iy eiykdfhlb vd ,u=L
tif giykdfhlbfs cssd. ngUkghYk kdrhujajf FljJk nghUsfisg
(cNyhfk) gadgLjj enykidfhlbfs tbtikffggLfidwd. Xhd kdJdfsfs
xd iwnahdW tyffif nfthsfidwd kidD}Ilk ngw nghUnshdiw cNyhff
FkKOfF mUfly nfh=zL t€tUkNghd vyfluhdfs mjyiUed ntsiNa tUK
myyJd mjd toNa csNs nryYk. ,jd fhu=zkhf enykdfhlbad csNs
,UFFk cNyhf ,iyfs kdD}lIkilfidwd. vjh kdD}ilkilej xU
nghues FkOfF mUfly nfh=zL tUkNghd> Fkioyy NehkdD}IIIKKk mjd
kWKiday ,UfFk cNyhf ,iyfsy vjhkdD}IIIKK J}=zlggLfidwd.
,uZzL cNyhf ,1zfs)Yk vjnujih kdD}Ilk ,Uggjhy mit xdiw tlL
xdW tyfr nryfidwd. ,gnghOJ Neh kdD}lIlkslej nghUs xdwird
cNyhff FkOFfF mUfily nfth=zL tUkNghd cNyhf ,iyfsyy css vjh
kdD}I1gfs Nky Nehffi efhfidwd. , jdhy ,u=zL cNyhFf , iyfSk Neh
kdD}I Ik ngwWw mit KdG NghyNt xdiw ©lL xdW tyfir nryfidwd.

1600 Mk M=z=zL tywyiak Tfiyghl vdgtuny cUthffggll eiaykdfhlb
nthNrhhhak  vdwroffggllJd. cNyhf Crn xdwid Nk 1 Inahdwy
nghgftlgglbUej miukgNg nthNrhhhak vdW miaoffgglld. ,ej cNyhf
CnrnahdJd mjdUNF nfh=zL tuggLk kdD}l 1k ngw nghUsfshy <hffgglLk.

Jaf . iy eiykdfhlb:

Jjqgf ,1y eiykdfhlbia 1787 Mk Mz=zL Mgflya mwtiay mwQH
Mgufhk ngdl vdgth tbtikjjhh. jgfk ntss) Mfla ,U cNyhfgfSk
krfr rwe j kidfljjifsht >, Uggjhy mit elnykidfthlbay
gadgLj jggLfidwd.

m 1 kgG:

T 1y euiykdfhlb xU fz=zhb [hbraf nfh=zlLssJd. ,jJiy gj
g xdW xU jfif toahf nrgFjjhft nghUj g stffgglLssJd. g

S
S
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fkgad ntsKiad gjjisadhy Md xU FkNohL , #zffgglLssJd. mjd
kWKid [hbaDsNs ,UfFk ,u=zL jqf , iyfNshL nghUjjgglLssJd.

nraygLk tjk

kdD} Ik ngw nghUnshdwidf nfh=zL gjjisft Fkoidj njhLk NghJd
mjiyiUfFk  kdD}llk gjjisft Fko toahf jqgf , 1yFSTF
, Tkhwwks 1fwd. , jdhy ,U ,i1yfSk xdiw twlL xdW tyfir nryfidwd.
,uzL ,1yfSk xNu kdD}l1jijg ngwWssNj , JwFF fhu=zkhFk.

kidNdwwk:

xU nghUsiyiUed kwnwhU nghUSTF kdJdfstes ,lIkwwk nratd
kidNdwwk vdggLk. jgf , i1y enykdfhlbayy gjjist Fko toahf jqgrf
, 1yfSTF kdJfsfts , Ikhwwk nraaggLfidwd.

kddwffk:

xNu tifahd kdD}llIk ngw jJqf ,1yfs kdJIfsfis ,o0ed tLtjhy
rwiJ Neuk FoijJd k=zLk mUFUNF tUfidwd. ,eefoT> kddwffk vdgglLk.
gjjaist Fkimo xuth jd i§fadhy njhLkNghd ,ayfsy ,Uej
kidJdfsfs 1ffs toahf GufFs ghafwd. ,jd fhuzkhfTk kddwffk
en IngWfwd.

kddy kwwk ,b:

fkgsjjiy fhyfisy NjajJdulL fjtd mfggbmiaj njhLkNghd kiddjihrr
VwgLtd kddwffk %yk enlngWfwd. §faylUej vyFluhdfs Neh
kdD}lIlk nfh=zl a§fggbahy ,OffggLtjhy kddwffk wvwgLfwd. kd
mjihrr vwgLtJINghyj NjhdWk ,ej vyfFluhdfsid efhtidhy ekd cly
xUry vyfluhdfas ,offwd. kddwffk xU CIfjjy’ nghdthf
thATTs)y enlngWfwd. Nkfgfsy enlngwk kddwffjjwF xU cjhu=zk
kddy MFk.

NkFqfSthilaNyh myyJd NFkgfSTFk GoufFk , mlaNyh kddwffk
eiIngWtjhy kddy cUthfwd. ,bAld $ba kio ngaAkNghd fhwW Nky
Nehff) NtFfkhf efhfwd. ,ejf FThwwhdJ kifrrwa gdiggbfgfis Nky
Nehff ,O3JIr nryfiwd. mNj Neujgiy rwa ehj Jsifs NkyjUed fo Nehff
efhifidwd. mit xdWld xdW NkhJdkNghd gdiggbfgfs Neh kidD}Hl ki leJd
Nky Nehftf efhfidwd. ehjIsifs vjh kdD}lI ks led foNehffy efhfidwd.

,jdhy NkFfqfsd NkwgFj; NehkidDiIIKrla JfsfshYk  fogFj)
vihkdDHIIKEla JfsfshYk emwejUfFk. ,1t ,uzlLk xdwld xdw
rejifFk , i1t ehj Jsifsiy css vyflundfis gdiggbfjjiy css Nehkid
Jfsfs <hffidwd. , Jjdhy kidrhuk cUthfi kkddy NyhdWfwd.

nyNeugfslyy vjh kdJfsfs egiwej NkfFqfsid foggFjiahdd kiyfs
cahej kugfs> TFTlllgfs kwWk kdjjhfs mUNF Th=zggLk Nehkid
JfstNshL njhIhG nfhsfidwd. ,ej kddwffk Thu=zkh® mjrfFggbahd
ntggk kwWk jgnghwy cUthfp ehk fh=zFf$ba kddy NjhdWfwd. ,ej
kddyid %yk kfgngha mstiyhd kdrhuk kddwffkaled 30,000°C
ntggelnyfFk mjifkhd ntggk cuthfwd. mjif mstyhd »€]
ntggjjidhy TthwW tGauthf thtiled k=zLk gruthf RUgFfwJd. fthwW
grutht RUgHh thtjhy mgF XU mjihrn miy cuUthfi kifgngha rjjkht
ntsiggLfwd. ,ej rjjk ,b vd muoffggLfiwd.

|kddy xU kujijj jJhfFkNghd cUthFk mjifglr ntggjjidhy kujjDs |
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| css euhdd Mtuahfi kuk vhed tLfiwd.

Gty guggwFk NkfqfSTFk , 1INa css Jjuk mjifkhf ,UggjhYk xsjad

JiarNtfk xyiad parNtefjijul kfTk mjfk vdgjhYk ry Neugfsy
,br rjjk NFlgjwF KddNu kddy ek fzfSfFj njhfiwd.

kddy kwWk ,bAld $ba kmoadNghd jJwej ntsaNyh myyJd kujjd
mbalNyh ewgijj JthfFF Nt=Lk. fNo mkhed jiyiaf Fded nfhstJd
eyyd. mijul thfdgfSfFs ,UggJd ghJdfthgghdd. thfdgfsid cNyhfg
gugG e 1 ykd JLgGuwahfg nrayglL kiddyhdJ thfdjjwFs
mkhejiUggthfis jhffhky mJd ghdfhfhwd.

GHjnjhLgG:

GtynjhLgG vdgd kdrhjdqgfsy ,UfFk kdfhgGaiwfs gOjhFk NghJ
ekfF kddjhrry Vwglhky ,Uggjwfhd ghdfthgG eltbfift MFk kddwffk
mi lAk kddhwwiy Fiwej kdjil nfh=1 fkgad %yk GGFfF , Ikhwwk
nraAk KiwNa GtjnjhLgG vdW truawWffggLfiwd.

gyNtW %yqgfsiyiUedk ekfF kddhwwy Hinlffiwd. kdfyk kddhwwiy
msifFk xU %yk MFk. Rthf fbfhugfs> miyNgnfs> Nghdwtwwy ehk
kidfyjnjg gadgLjJIfiNwhk. Fshrhjdg nglb Fs&lb rynt ,aejuk
nghayffhlrng nglb> kbfFFfzidr eh nfhjfyd Nghdwit ,agFtjwF
tLfs)yy togfggLk kdrhujaj ehk gadgLjJfiNwhk. €TIL cgNahfg
nghUsfshd nfhjifyd kwWk kdrysitg nglb Nghdwit nghdthf
kidNdhl I ¥ fkgr eLenyf Tkg kwwk GojnjhLgGF fkg MHAa %dw
tifahd fTkgfFist nfth=zbUFFk GojnjhLgGf Fkgahdd kdrhjdqgfsid
cNyhfg  gugNghL , 1 ZTFgglbUfFKk.  vjhghuhj tjkhf  kddjhrr
VwgLtujj jlLggjwfhf ,tthw mJ , § zFfggLfwJd.

cjhu=zkhf kdrystg nglbasyy kdNdhllf Tkgahdd kdfhgGaiw %yk
Kiwahfg ghdfhffgglbUfFk. xUNtis kdfrnT %yk kdfhgGiw vhed
Nghdhy kidNdhllf fkgahdd c<cNyhfggugagjy njhLtjwfhd thagtssJ.
Gty njhLgGF FkgahdJ

cNyhfgguggy Krwaht , 1 ZzTFgglbUFfFkNghd>  mjifggbaht €Uk
kidNdhllk Gtasty kddwffk nraaggll kd mjyhrnayiled ehk
ghJ fhffggLfiNwhk. GtyahdJd rwej kdfljjy vdgjhy gOjulej
kidfhgGawaryy)lUed friAk kidrhuk mjd toNa ghaed nryfwd.

kddy Fljjy

caukhd TFTlllgfis kddy ghjoGfsyiUed ghdfhff cjTk xU fFUt
kddy fljjy MFk. ,ej kddy fljjpay xU cNyhfj j=zIhdd fllljjd
NkwgFjlaty FfhwWld njhlhG nfhsSk t==k nghUjjgglbUfFk. Flllqgfs
FllggLkNghd> ,ej <CNyhfj J=zLk mjiyiUed tUk jJhkuFf FkgAk
Fllljjid Rthfsy nghUjjgglk. jhkuf fkgad kWKid GtfF mbayYss
cNyhfj j=zLId , i zffgglbUfFk.

kddy ©OkNghd mJd TFlIljjid NkwgFjary ,UfFk $HKidfisAila
cNyhfj jJ=zbdhy ,OffggLfwd. GuAld ,s=ffgglLss jhkuf Tkg
toahft ,ej kdNdhllk GtfFs ghafiwd. kddy jhgfi ,yyhtllhy
Tll1jjid kJ kddy Neubaht ©OeJd Tlllk NrjkileJtLk.

kid RWWFs:;
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vinujh kdD}I Ik ngw ,u=zL cNyhff Nfhsgfais xU cNyhff fkgadhy
, 1ZTFk Nghd Fiwej kddOjjk nfh=zl NfhsjjiyviUed mjf kddOjjk
nfh=zl NfhsjjwF vyFfluhdfs ghaj njhlqFk vdgijg gbjNjhk
, 1 JogNghyN®> kikddOjj NtWghL nfh=l1 xU kdfyjjid ,U kdthafisAk
XU cNyhff fTkgadhy , 1=zfFkNghd vjh kdthaylUed NehkidthafF
vyfluhdfs ghajnjhlgFk. kd%yk xdwd xU KidayUed kwnwhU
KidfF vyfluhdfs ghAk ghij kdRwW vdggLk.

xU vsja kidRwwy kdrhu %yk (kidfyk) vyfluhdfs nrytjwfhd ghij
(cNyhff Tkg)y Rwwy ghAk kdNdhiljejf FllggLjJdk rhty kwWk
kdrhuj jhy nrayglLk xU rhjdk (kdjil) Mfia ehdF $WFfs Fh=gglLk.
kdfyk  cNyhff  fTkgfs rhy kwWK kid stk Mfiaim t
, i zFfgglLssd. xU kdfyk myyJd tLfs)Yss kdrhuk ,jry kid%ykhf
gadgLjjggLfwd. kdjisl vdgd kddhwwiyg gadgLjJdk rhjdjejf
Fwffwd. kdRwwy kdNdhllk ghatjwFke mij eWjJdtjwFk kwWk
FlLgoLjJdtjwFk rhtt gadgLjjgglfwd. rhy %bayUfFkNghd kidNdhllk
vjhkdthayUed kdrwYss cNyhff fkgp kd tst rhtt MHhatwwd
toahfg ghaed ,Wjay Nehkidthma tejilfwd. kdtsftfiYss kddimo
toahf kdNdhllk ghAkNghd mJ vhajnjhlgFk. ,ejJ ehdF $WFiIsAk
,uZzL tofs)y ehk ,i1zffyhk. mit njhlha=zgéG kwwk gff ,1=gG
MFk.

<y (Eel) vdw xU tifahd tyhqgF kd 650 thl}] msTfF kdrhujij
cuthffi kddjhrnia VwgLjJdk. Mdhy njhlhrnahf mJd kddjhrrnaaf
nfhLJIT nfhzbUejhy mjDila clyy ,UfFk kdD}llk KOtJkhf
kddwffk mileJtlLk mjdgd mjiadj njhLkNghd kidd jhrn Vwglhd.

njhihna =gG:

xdWFF Nkwgll kdjilfisAk (kd tsfTFfs) kidNdhllk ghatjwF xNu
xU ghijiaAk nfhzlss kdRwW njhlh kidRwW vdggLk. vyfluhdfs
kdfyjjid xU Kiday njhlgfi vejt HistSkyyhj %ba kdRwwy> kid
juilfs (kd +twsfFfs) toahfg ghaed kdfyjjd kWKsdirar
nrdw i 1 fidwd. njhlhy Ccss midjJ kd$BWFSk xdwdgd
, 1ZzTfgglLssd. ,jdhy> kidRwwy ghAk kidNdhiljjd Kkjigé kdRwW
KOtJk khwhky ,UfFk. Mdhy kddOjjjjd kjigghdd kdRwwYss
kdjnlfsyy ghed fth=ggLfiwJ.

nghlhis =zggy kdfyjjviued kdD}H Ik (vyfluhd) ghatjwF xXNu XU %ba
RwW kILNk cssJ. ,jiy kdfyk rhty kwwk ,uzlL kdtisfFfs xdwd
gd xdwhf , 1ZzTffgglLssd. kidRwwry ,uzZL kdtsTFTfSk
, 1ZzTffgglbUfFk thiradgh mit xtnthdwd toahf vyfluhdfs
ghaed nryyk ,i1zgg¥Yss VWNjJDk xU kdtsfif effitullhy gw
kdtisfFFSTF kdNdhllk ghatd jilgLk. tohffhyqfsy njhlh
kdtisfFfis ehk mikFffNwhk. njhlh , 1=ZzggYss kdtsfFfSs xU
kdtsfF gOjilejhYk gw tsfFFSk vhahd. njhlhy , #zffgglk
kdtisfFfsid vzzififia mjfggLjJIkNghd kdtisfFfsd ntsirrk
Fiwed nfhz=zNl tUk Vnddy kdfyjjiYyiled tUk kd jwd mjif
vzzififayhd kdtusfFfs)yy gfihej nthssgglLfwd.

kdjalfs njhlhi=zggy css Nghd xtnthU kdjal toahfTk xNu msT
kidNdhllk ghatijAk mtwwwhrlINa kddOjjk nteNtwhf ,Uggm jAk
ehk ghhgNjhk. %dW kdtisfFfs xNu njhlhy , 8zffgglLssjhft ehk

TUINthk. Rwwd toahfg ghAk kdNdhiljisj | vdTk kdtosfFFSTF
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nfhLffggLk kddOjjk V xtnthU
kddOjjqgfsid SLjYTFFr rkkhf ,UfFk.
V=Vi+V2+V3

kidtsTFFSTF , 1INaAss

gff , 1=zgG

off ,1=zggy> xdWFfF Nkwgll kdjilfs (kdtsfFfs) xdWfF Nkwgll
ghijFisft nfh=1l kdRwwy ,i=zFffggLfidwd. ,jdhy kdFfyjjd xU
KidayuUed GwggLk vyfluhdfs xdWFfF Nkwgll %ba RwWFfs)y ghaed
kdfyjjid kWKidia milfidwd. gfFf ,iz=zggy kdjilfsSthilNa
css kddOjjk khwhky xNu msthf ,UfFk. Mdhy kdRwwd toahfg
ghAk kidNdhllk xtnthU kdj i laYk ghed ntetNtW msthf ,UfFFk.

kidNdhl1khdJ ABEFA kwwWk ABCDEFA Mfia ,U ghijfsyy ghaed nryy
KbAk. kdfyjjyUed tUk kdNdhllkhdd ABEFA vdw ghij toahfNth
myyJ ABCDEFA vdw g¢ghij toahfNth ghaed k=zLk kdfyird
tejulfidwd. ,jJiy xU kdtistfF gOjilejhYk L,uzlhtd kdtusftF
vhaKbAk vdgij mwayhk. Vnddy> kdNdhllkhdd ,u=zL nttNtW
gha jfsyy ghatiwd. ehk tLfs)y gadglLjjoggLk kdtisfFfs midjJdk gff
, 1Zggy ,izffgglLssd. , jdhy tlby ,UfFk xU kdtisfF vhahky
,UejhYk gw tisfFfs vhifidwd. NkYk njhlhe=zggYss kd

njhlh kwwk gff , i=zgGFSTF , i INa css NtWghL:

njhlh , 8 =Zg6r, RWW gff , 1 =ZgGr RwW

xtnthU
kidNdhl1gfsid
kidfydiyiUeJd
kidNdhl 1 j jwFr rkkhf ,UFfFk

kdRwYss midjJdf $SWfs)Yk rk
mstyyhd kidNdhllk ghAk

BwYk ghAk
$Liy
ghAk

kidRwwid xtnthU PWISTF
,1INaahd kddOjjqgfsd S$Ljy
kdfydd kddOjjjgwFr rkkhf
, UFFkK

kdRwwYss midjJ
SWFSTHi INa kddOjjk
Rkkhf ,UFFk

CSsSs

midjJd kd$SWFfSk xdwd gd | midjJ kd$SWFfSk gff , 1=zggy

xdwhf , i = FFgglbUFFK

, i =Tfg glbUFFk

VNj Dk xU Gssiay

jilgllhy kd  Rwd
kidNdhl Tk ghahJ

, 120906
toaht

VNJDk xU kd$W nrayglhky
,uejhYk kww kd$SWFs toahf
kidNdhl Ik ghAk

tstFFisghNghy gff ,i1=zggy kdtsftFfs kgh vhitjyyiy. Vnddy xU

kidRwWg ghi jay , UFFkK
kidRwWgghi JfsiYk ,UFFk.

kddOj j N€WghL yhd midjJ
%dW kdtisfFfs gff , 1=zggy , 1zffgglLssjhff FUJINthk. xtnthU
kdtisffidii INa V vdw kddOjjk cssjhfTk xtnthU kdtisFfiYk I,
I, hvdw kidNdhllgfs ghatjhfTk vLjIfnfh=zlhy> kdfydyiUed ghAk

kidNdhilkhdJd (1), %dW kdjualfsd toahfg ghAk kdNdhliljjwFr
rkkh¥ ,UFFk.

=i+ + 13

kidNdhil jjid ©isTfs;

xU Ffljjyad toahf kdNdhlilk ghAkNghd mJ
VwgLjJdfwd. ,1t kdNdhlljjd tisTfs

xUrny tisTfis
vdW miuoffggLfidd.
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kidNdhlljjid ,ejJ tistidhy kddhwwyhdd ntgg Mwwy> ,aeju Mwwy»
fthej Mwwy> Nty Mwwy vd gyNEW Mwwyfshf khwwk s Ifdwd.

kidNdhl1jjid Ntj) ©EsT:

cNyhfgfs kdrhuj s ¥ FljJk vdgij ehk mwNthk ,ejr nrayghL %yk
JutgnghUsTfSk kdrhujajf FfljJk vdgij ehk mwaKbfwd. fiury
xdwd toNa kdrhugijr nrYjJkNghd Firuryyy ny Ntjgadfs
czihfidwd. ,ej Ntjjuidfs kdrhugajf FljJdk vyfluhdfis cz=L
gzZfdwd. ,INT kdNdhlljjid Nty ©isT MFk Ffiruryid toahf
kidNdhiljajr nrYjJkNghd fruryyy ,UFFk %yfWfs Neh kwWk vjih
kd madifshf Ntjir nijetiltd kddhwgFjjy vdggLk. kddhwgFjjy
gyNtw Jiwfsy gadglLfwd. cNyhfgfis mtwwd jhdgnghUsTsjyUed
ghgnjLjjy kwWk JlankggLjJdjviy kddhwgFjjy kwWk
J}alkgngJJypy kddhwgFjjy Kiw gadgLJJggprwJ kddhw gFjjyid
kif Kfflakhd gad kidKyhk GRjy MF

kdKyhk GRjY:
kidNdhlljjid Ntjtasttd nghdthd gadgh kdKyhk GRjy MFk.

kidNdhlljijg ghar nratjd %yk xU cNyhfjjd glyjij kwnwhU
cNyhfj jid Nkwguggy gbamtfFk efoT kdKyhk GRjy vdgglLk.

kidKyhk GRjy gyNtW Jawfs)y gadgLfwd. cWjj jdakfFfrhf ghygfs
kwwk thfdgfs)yy ehk ,Ukgidg gadgLjJfwNwhk. Mdhy ,UkgdkJ
mhikhdk VwglL mJ  JUggbffwd. ,Ukgd kJ VwgLk mhkhdk kwWk
JUggbjjiyj jthgggwfhf mjd kI Jjjehfgglykl GrggLfwd. mJNghy»
FNuhkiak gsgsgGj jdikAilad mJ vsyjyyy JUggbgajiyiy. vsijiy
,jJdkJd fwy tiohd. Mdhy. FNuhkiak thiy cahejJ. NkYk FNuhkiaj i j
KILNk gadglLjjr KwwYkhf xU nghUis cUthfFtjwF mpf nryT

VwgLk. vdN®t> thfdgfsid cjh ghfgfs> Fohafs> vhthA vhfydfs
kijitzbad #§fggbfs> thfdgfsd rffuqgfs Mhatwiw tiy kyrthd
cNyhfjjhy nrad> gwF mjd kJ FNuhkiak NkwGrrh¥ GrggLfwd.

kidNdhiljjid ntgg ©isT.

fljjiad toahf kdNdhllk ghAkNghd> mjiy efUk vyFfluhdfSTFk
mjiYss %yfSWFSTFk , ilINa FwggljjFej msty cuhaT e lIngWk.
,eJ efotd Nghd kpddhwwy ntgg Mwwyhf KkhwwggLfwd. ,JINt
kidNdhlljjd ntgg tisT MFk mtthW cUthFk ntggjjid ‘msT
mffkgahy toqgfggll kdjsliag nghWjJd miukAk.

jhkuf Ffkg Fiwej msT kdjiliaf nfh=zbUggjhyy mJd vsjjiy
ntggkaltjyiy. mNj rkak kdtisfFfslyy gadgLjjggLk Igjid myyJd
e'fNuhk MHhatwwd nkyyia fkgfs mjf kdjiliaf nfh=zLssd. vdNb
mit vs)jiy ntggkilfidwd. , jdhyjhd Iqjld fkgia kdtsfFfs)Yk
efNuhk  fkgma nghUsfis ntgggglLjjg gadglLk tlIL cgNahfg
nghUsfs|Yk gadgL j I fiNwhk. kidrhuj jid ntggtiistid gyNtew
rhjdgfs)yy fh=zKbAk. mtwWs rny fNo jugglLssd.

kd cUf:

Fiwthd cUFegiy nfhzl ntssak kwWk fhhak Tyej CNyhff
fyitadhy jahhffggll J=zLf fkgha kd cUfh MFk. ,jid
kdRwWifs)yy ,izffyhk. ,J xU Fwggll msT kdrhujaj KkILNk
gadgLJJf$baJ mjf mstiyhd kdNdhllk ,jd toahfg ghAkNghd> ,J
#Ihh cUfigLlfidwd. ,J Fiwej cUFeiyiaf nfhzlssjhy vsjjy
cUf kdewnw jwej RwwhfAtLk , jdhyy kdrhjdgfs gOjhtJd
JthffggLfwd.
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kd rikawfyd:
kd rikawfyDfFs ,UfFk fkgrRUs)yy kdNdhlilk ghAkNghd mJ

#intgjhyy rikawfyDk #I1hfwd. ,jdhy ntsiggbk ntgg Mwwiy
ntggfFljjy %ykhf rakawfyd ngWwfwd.

kid nfhjFyd (Electric kettle):

nfhjfydid mbggFjlasy ntggNkwWk rhjdk wmtffgglbUFFk. ntggNkwWk
rhijdjjiyiUed ntsiggbk ntggk jutk KOtJdk ntggrrydk %yk
guTHdwdJ.

kd , _1Jignglb:

ntggNkwWk rhjdjjid toahf kidNdhllk ghAkNghd cUthFk ntggkhdJd>
mbggFjiasYss fTdkhd cNyhfg glelfFf fljjggLfwd. , jdhyy mjd
ntggeny mjffFfiwd. ,ej ntgg Mwy MiElfisjy Njaff cjTHwd.
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9THmwitjay,
myF- 4
kdD}IIKk kidNdhEIT Kk

mwKFk;

eiw esk Mhatwiwg NghyNt kidD}IIIKk midjJdg guUgnghUstTSTFk
cha xU mbggilg g=zghFk. gUgnghUsfs midjJg mZffshyk
%y FfBWFshYk Mdit vdgd ehk mwejNj. mZFFs vyFluhd> GNuhllhd>
gAlluhd MHa JIfsftist nfhzlssd. ,awifay> vyfluhdfs vjh
kdD}I1KKk> GNuhllhdfs Neh kdD}IIKk ngwWssd. eAluhdfSTF
kdRik ,ymy. ,ej kdD}llIgfsd ,affNk kidNdhllk MFk. gwfhyjjy
kidrhuk vdgd Kfhakhd Mwwy %yqgfSs xdwhf tisgFfwd. kdD} Tk
kidNdhl k> kidRwWwg glgfs kwWk kizNIhlljjd tiasTfs

kdD}IIqfs:

MZtwFs mZffU cssJ. mjDs Neh kdD}HIk nfh=z1 GNuhlThdfSk>
kdDIIIk mww eAluhdfSk cssd. NkYk mZffurtr Rww vjh
kdDIIIk ngww vyfluhdfs Rww tUfRdwd. vttsT GNuhllhdfs
cssdNth mttsT vyfluhdfSk XH mZtgDs ,Uggjhy nghdthf
midjJ mZffSk eLeiyjjdik cilad.

XH mZtyUed vyfluhd effggllhyy mttZ Neh kdD}I1jiEjg ngwk
mJINt Neh mad; vdggLk. khwh®> XH vyFluhd Nrhffggllhy mtt=Z vjh
kdD}l1j i jJg ngWwk mJINt vjh mad; vdggLk.

nefioo rggdhy cqgfs jiyKbra rtta gd> mrrgé6 rW fthifjjId=zLfisT
fthtijg rggdhy jiyKbia jilkhfr rTk Nghd cqfs ji1yKbaddw
vyTluihdfs ntsNaw rggd Edifis milfidwd. vyflundfis ,oejjhy
Kb Neh kdD}I1jijAk vyFfluhdfisg ngwwjhy rgG vjh kdD}l1jEjAk
m 1 1 fidwd.

kdD}I1jij mstlLjy:

kdD}Ilk $Yhk vdw mytdhy mstlggbfiwd. mjd FwalL C. XH

vyflundid kdD}Ilk kfrrwa kjigcmlad. vyfluhdid kdD}lIIk (e vdW

FwggilggLk) mbggal myfhff fUjggLfwd. mjd KjigG e = 1.6 x10-1°C.

vdNt vejnthU kdDHIIKK (q)0 mbggsl kdD}Ilkhd vyflundd

kdD}Ijjid (¢) KO vz klgfhfNt ,UfFk vdgij ,J Fwffwd.
mjhtrq=ne ,gF n vdgd xU KO v=

nrayKiwany nC (1kfNuh$Y}k) nC (NeNdhs$Ylk) kwWk pC(gNFhs$Yik) Mfia
kdD}II myFfis ehk gadgLjJfiNwhk.
1pC =10%C 1nC=10°C kwWk 1 pC =101C

,ayghfi\t kdD}lIgfs $lly gzgwF clgllit mjhtd XH mikggd
nkhjj kdD}IlIkhdd mjiYss midjJd kdD}lIqfsd Fwaay $ILj
nghi ffFr rkk. vLjIFFhlIlhP Xh mikggy+5C kwWk -2C Mfia ,U
kdD}l1gfs ,Uggjhf mtgNghk. mttikggd nkhjj kdD}Ilk (+5C) + (-
2C) = +3C MFk.
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,U Gss) kdD}IIgfSTF ,1lay VwgLk emykddiay timr eAllldd
%dwhtd tjjaad mbggilay ,agFfwJd. xU kdD}I1jjid kJ VwgLk ©ir
tidahfTk ,dndhU kdD}IIjjid kJ wvwgLk tir vjhtindahfTk
nrayglLfidwd.

kd t©ar:

kdD}lIgfSfhRilay VwgLk kdtiar (F) ,U tifggLk xdW fthrn gip
kwnwhdW tyfF tir Xhd kdD}IIgfs xdiwnahdW twulLk Ntwd
kdD}lIlIgfs xdiwnahdW ftUk kdD}IIgfSTfhRilay cUthFk tir
kdtiar vdggLk. ,ttir ‘njhLifayyh tir"' (non-contact force) tafiar
NrhejJd. Vnddyy> kidD}lIgfs xdWfnfhdW njhLjy ,yyhkNyNa ,ttir
nrayglLKk.

kidGyk:

xU kdD}Ijijgr Rww mjd kdtisria NtnwhU Nrhjad kdD}IIk
czuf$ba gFjNa kdGyk vdggLk. kidGyk ngUkghYk NFhLFshYk
kidGyjjid jior mkGFFwfshYk FwffggLfidwd.

xU W Neh kdDHIjjd kJ nraygbk tisrad jiairNa kdGyjjd
Jiirnadf nfhssgglk. vdNt kdGyjmjf FwfFk NfhLfs kdterf
NfhLfs vdggLfidwd. kdtjarf NfhLfs xU XuyF Neh kdD}l1k kdGyk
xdwy efu KwgLk jparay tiuaggbk Neh myyd tasTf NfhLfshFk.
mit fwgidf NFfhLfNs. mfNfhLfsid neUffk kdGyjjid tyiikiaf
FwfFk.

xU jdijj Neh kdD}lljjd kd tirf NfhLfs Mutoay ntsiNehffiAk
vjh kdD}1jjd kdtarf NFhLfs Mutoay csNehffiAk ,UFFk.

XU GCGssjay ntffggLk xuyF Neh kdD}1jjdhy c=zugglLk tirNa
mgGssialy kidGyk vdggLk. Neh kdD}llk xdW kdGyjjid jJiaraNyNa
tirsag ngWk; vjh kdD}Ilk xdW kd Gyjjd jJiarfF vjuhf tharmag
ngWk.

kddOjjk: ) _ i i
kdD}lIgfSthilNa kdtiar (ftUk tirNah myyJd tulL tirNah)
,UuejhYke mit mej eimyaNyN ,UjjgglLssd xU kdD}lljijr Rww
xU kdGyk ,UfFk vdgmj ehk mwNthk. ,gGyjjDs ,UfFk gwnjhU
kdD}llk thiria czUk kWjiyahf Kjy kdD}IIKk twairia cz=zUk
,KkidD}lIIgfis eunyeWjj XH miakgghf stff Ntiay nraaggl Nt=Lk
,jd tiisthf 'kddOjjk' vdwnghU mstL NjhdWfwd.

midjJ kduarfSTFk vjuhf xuyF Neh kidDHIIk xdiw xU Fwggll
GssifFF nfh=zL tur nraaggLk Ntiy kddOjjk vdgglLk.

kidNdhE b k:

kdD}l Ik ngww nghUs xdwwF FfljJdk ghij msiFfggllhyy vyfluhdfs
mjf kddOjjjjviled Fiwthd kddOjjjjwF mgghij  toNa
ghafidwd. nghdthft kiddOjj NtWghlhdd> xU kdfyjjdhNyh myyJ
kdfy mLfhdhNyh toqfggLfwd. vyTluhdfs efUkNghd kdD}IIk
cuthtjhff BWHNwhk. mjhtd kdD}IIkhdd efUk vyFfluhdfshy
cuthfiwd.

kidNdhELjid jiir:
vyfTluihdfsd TF=LgbgGFF Kd Neh kdD}illgfsd ,affjjy jhd

kidNdhllk mIgfAssd vdW mwtiayhsh ekgdh. ,J3 J&€W vdgij ,gNghd
ehk mwejUejhYk ,fFUjJ ,dDk gutyhf ,Ued tUfwJ. NkYk

30| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




vyfluhdid f=zLgbgGfFg gddUk kidNdhilj®jg gwwa mbggilg Ghjyy
vttj ghjigGk vwgltiymy. Neh kdD}lIgfsid ,affk 'kuG kdNdhllk®
vdWk vyfluhdfsid ,affk 'vyfluhd kdNdhllk' vdWk miroffggLfidwd.

kidRwWg glqgfs)yy Neh kidthia eskhd NfhlLjJ=zbdhYk vjh kidthia
rva NFhILjJ=zbdhYk Fwggh. kdfy mLfF vdgd xdWFfF Nkwgll
kidfygfsid njhFjjahFk.

kidNdhiljij mstlLjy:

kidNdhiljjid kjigig mstlL mjd vzzsit ekkhy Fwggl KbAk.
kdRwwid xU Gssiia xU tdhbaryy fled nryYk kdD}lIgfsid kjigNg
kidNdhilk vdggLk. mjhtd> fkgad xUFwggll FWFfFntlLg gugig ¢

msT kdD} Ik t fiyjjiy FlejiUejhy> kdNdhlljjid msTl =g/t

kidNdhiljjid SI. myF Mkgah mjd FwaL A. 1 Mkgah vdgJd

fkgnahdwd FWFfFntlLg gugig 1 tidhbayy 1 $Ylk mstiyhd kdD}H Ik
FfIfFk Nghd cUthFk kdNdhllk MFK.

1 Mkgah =1 $Y}k /1 twdhb (myyJd)
1A=1C/1s=1Cs1.

xU kdRwwy miakAk kidNdhiljjid kjigig mstl cjTk fUtt mkkllh
vdggLk.

vej kidRwwy  kidNdhilj i j mstl Nt=zLNkh mjiy MkkIliu
nghihi=zggy ,1=ZzfFf Nt=Lk mkkllhd nrntgé Kidad (+) toNa
kidNdhllk Eioed fUgG Kidad (-) toNa ntsiNaWk.

Tkgnahdwd FWFFntlLg gugig 25 $Y}k mstyhd kdD}IIk 50 tidhb
Thyj gy fled nrdwhy mjdhy thisAk kidNdhlljjd msT vdd?

JhT:

I=q/t=(25C) /(50s)=05C/s=05A

tstF xdwd toNa ghAk kdNdhlilk 0.2A. tsfF xU k=z) Neuk
vhejiUejhy> mjd toNa ghaej nkhjj kidD}1jjid kjigé vdd?
JhT:
I=qg/t,q=1t
1 k=) =1 %60 x 60 =3600 s
g=1t=0.2A%x36005s=720C

kddiafFtir:

eh ewggggll xU Fohad ,U KidfSk ,izffgglLssjhff fUJINthk
KOtJdk eukgaUggDk> eh jhdhfNt mejf FohaDs Rwwtu Kbahd.
khwh® , iwgghd (pump) xdiw Fohayy ,i=zjjhyy mJd einuj jsStjd
%yk FohaiDs eNuhllk fh=zgglLk ,aqFk emuf nfh=zlL gadglLk tifay
NEiy nraa ,aYk eHrrffuk xdiw ,ilay nghUjjidhyy mJ RoYKk;
mjd %yk nghwfis ,aff KbAk.

mJNghy> xU €Il tbt jhkuffkg vyfluhdfshy eukg cssJ. vdiDk
mit vejt Fwggll jJimrayYk ,agFtjyiy. mtwiw Fwggll xU
Jiaray ,aft tir nghUjjidhyy m3 RoYk mjd %yk nghwfis ,aff
KbAKk.

31| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




mJNghy> xU €l tbt jhkuffkg vyfluhdfshy eukg cssJd. vdiDk
mit vejf Fwggll jJiirayYk ,agFtjiyay. mtwaw Fwggll xU
Jiiray ,aff thir xdW NjstggLfwJd. eh , swgghd kwWk kidfy mLfF
Mfiatwwd xgglL fhllgglLssJd.

kdfygfSk kww kddhwwy %yqgfSk , swgghidg NghdW nrayglb
kdD}lIgfis] jsStjhy mit fkg myyJd fljjad toNa ghafidwd.
kddhwwy %yqfsd ,ej JsSk nraygh mtwwd kddiafF tiradhy
nraaggLfwd. kddafF tirad FwaL e xU kddhwwy %yjjid
kddiafF tir vdgd xuyF kdD}HIkhdJ (q) kdRwiw xXUKiw Rwwtu
nraaggLk Ntiy (W) MFk.
e=W/q

,QF W vdgJd nraaggll Ntiy kddafF tirad SI myF [y /$Y}k
(CYH myyJd Nthyl (v). kddhwwy %yk xdW xU $YIk kdD}illjij
kidRwawr Rww mDgg XU [ i1y Ntiymar nrajhy mjd kddafF tiir
1 Nthyl vdyhk.

xU kdfyjjd kddafF tir 15V. 05C. kdD}IljijJ mej kdRwrwr
Rww mDggj NjitggLk Mwwy vEEsT?

JhT:

e =15V;q=05C

e =W/q;W=¢gxq =15x05=0.75

kiddOjj NtwghL:

ehk kdfyjjd xU KidAld ,dndhU Kidia KkILk fTkg nfh=zL
,1Z9ggd ,yiy. nghdthfh xU kd tsfifNar» rWw kd trwiaNah
myyJd VNJDk xU kd fUutiiaNah ,1=jjJ gd mjd toNa kidNdhiljij
nryYjJfiNwhk. ,jdhy> kdfyk myyd kddhwwy %yjjiYyss Fwggll
msT kddhwwy xsiahwwyhfNth> veju MwwyhfNth ntgg MwwyhfNth
khwwggLfiJ. kd tistfF (myyJd ,ju gw kd FTUutfs) toahfr nryYk
xtnthU $Y}k kdD}HjjdhYk gw tiffshf khwwgglk kiddhwwyid msT
mej kd TFTUgfFf FWINT cUthFk kddOjj NteWghlslr rhheNj

, UFfwJd. kddOjj NtWghlbd FwalL V.
V =W/q

,qPW vdgJd nraaggll Ntiy mjhtd gw tif Mwwyfshf khwwggll
kddhwwyid msT ([Lywy) MFkqg vdgd kdDHIIjjid msT (BYlky).
kiddOjj NtWwghL kwWk kiddiafF tir ,1t ,uzbwFNk S.I myF Nthyl
(V) MFk.

xU kd #Nlwwaid toahf 2 x 10/C kdD}llk ghafwd. 5 M] MJ msT
kddhwwy ntgg Mwwyhf khwwggLfwd vdiy>#Nlwwad FWFNF fh=gglLk
kddOjj Ntwghl i I ¥ F=FfLF.

JhT: V=W/q=5x106) /2 x 10°C = 250V

kddOjj Newghlsl mstgyl cjTk fut Nthylkllh MFk xU fUutad
FWFNF fh=zggLk kddOjj NtWghlsl msejil Nthylkllh xdsw mjwF
gff ,m=zgoghft ,1z=zff Nt=zLk kdtsfF xdwd kddOjj NtWghlnl
msej)l NezLnkdy> fhlbAssthW mij ,1=zjjy Nt=zLk

FwgG. Nthylkllhd rntgG Nehkiid kidRwwd NehfFw (+) gFFjJIDk mjd
fugG vjhKid kdRwwd  vjhfFw  (-)gFfjJIDk kdrhjdjjwFf
(kdtisTtF) FWINT , 1 =zffggl Nt=Lk.
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kdjal:
xU kd fUtiaad toNa kddhllk ghatjwF mffuty msfFk vjhggd
msNt kdjil (R) vdggLk. nttNtW kd nghUsfsid kidj il nttNtwhf
» UFFK.

Jhkuk mYkdak cssill cNyhfgfsid kdjial GwFfFzffjjff msty
,UFFk. vdNtjhd mit ewfljjfs vd miuoffggLfidwd. khwh® erfNuhk
ntssa MTirL css)Il nghUsfs kdNdhlljjwF mjf kdjalia
msffidwd. mit kd TFfljjhg nghUsfs vd mieoffggLfidwd. NkYk
kdfhgGfs vdwioffggLk rny nghUsfs (Fz=hb> gygbkk vdw ghyikh
,uggh kwWk Ffhfijk cssillit) rwJdk kdNdhiljajf Fljjhjit
,ttidjJd tifg nghUstSNk gyNew  tiffs)yy gaDssjhfTk
kidRwWTslyy ghdfthgGF fUtfshfTk gadglLjjggLfidwd.

kdjilad SI myF Xk kwwWwk mjd FwaL Q MFk. xU flljjiad toahf 1
Mkgah kidNdhllk ghAk Nghd mjd KidfSthilayhd kddOjj NtwghL
1 Nthyl vdyy mejf fljjiad kdjeal 1 Xk MFk.

kdgaliag gadgLjj) xU kdRwwy nryYk kdNdhliljjid msitf
FlLggLjjyhk. ,tthW kdjslma msfFk nghUsfSTF ‘kdjilagfs’
vdw ngah. kdjmlagfs emyahfTk , UFFyhk myyJ khWk
kjigGi ladthfTk ,UFFyhk

eiyahd kdjilagfs xU Fwggll khwh Kkjigéila kdjiliaf
nfhzbUfFk. khwWk kdjilagfSk kdjil khwwFfSk ekfFj NjitgglLk
kjigéila kdjilfisg ngWk t=z=zk khwwaia kfFfFf $Sbajhf ,UFFk

FwgG:

kiddiafF tiir - kddOjj NtWghL ,u=zbwFkhd NtWghL.

,uZ1lANk mstl Nthyl vdw myifNa gadgLjJdtjhy , itau=Lk
xdW Nghyj NjhdWk. Mdhy czik mJdtyy. kddhwwy %yk xdWw
kdRwwd toNa kdNdhiljajr nrYjjhj eisyay mjd KidfSTFT
FWfNFf fh=zgglLk kddOjjqfsd NtWghL kddafF tir vdgglLk.
khwh kddhwwy %ykhdd kdfutfsd toahfNth myyd xU
kidRwwNyh kidNdhiljejr nrYjJk eiyay mjd KidfSTFF FWINT
Tth=gglLk kddOjjgfsid NtWghL kddOjj NtWghL vdgglLk.

kidRwWg glk:

kid fkgamzgigf FwFfTk kidRwWfs njhlhghd f=zfFfisj jJhffTk
kidRwWg glgfs tiruaggLfidwd.

XU kidRwWg gljjid ehdF Kffiaf $Wfshtd:

1. kdfyk

2. , 1ZgGF Fkg

3. rhy

4. kdjul myyd kdgS

,1JjJ Jtwv gw kd fUtfSk xU kd Rwwy gadglLjjgglyhk. mtwiwf
FwggjwF ruhd FwallL Kiw cUthffgglLssd. xU FwalL nkhoraf
fwgJd Nghy ,1jAk Ffwwhy> kdRwWg glgfisg Ghed nfhstd vsJd.
kidRwW¥sly nghdthf gadglLjjggLk FwalLfs rny nfhLffgglLssd.

kdRwWEFs)y, gadgLjjggLk nghdthd Fwalfs
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gyNtW kidRWWTs:

»U kiIdRwWT 1 sAk ,U kd tisfFfs njhlhi=zggYk gff , 1=zggYk
, 1ZzTfgglLssd. mtwiwg gww jdjjdiahtf fh=Nghk.

njhlh , 1 ZgGfs;

nghihs =Zzggy ghAk kdNdhliljaj ,ttif ,i1=ggy XxtnthU TUGQAK
(myyd kdjilAk) xdswalLjJd xdwhf xNu jljjry , 1=zffggLfidwd.
nghlha=zggy kdD}HIIk ghatjwF xNunahU ghij KILNkK cssJd.
nghlhhs=zggy nryYk kdNdhilk ()khwhky ,UfFk vdgij ,jiyiUed ehk
mwayhk. mjhtd njhlhi=zggY¥ss kdRwwy midjJdg GssifsiYk
xXNuasT kidNdhllk ghafiwd.

gff , 1 zg6r RwWfs:

gff ,1=g6r RwWfs)yy xNu kddiafFtir %yjJdld nttNtw futfs
,uzL myyJd mjwF Nkwgll jlgfsy ,izffggLfidwd. ,jjifa Rwwy
kdD}l 1k ghatjwF xdWFfF Nkwgll ghijfs cssd. gff , 1 =zgGfsy
xtnthU jdijjdi kdNdhlljjid S$SiLjnjhifahdd ,i=gig Nehffp tUk
(myy) ,i1zgig tlL ntsNawk Kjdik kdNdhlljjwFr rkk. NkYk
gff , 1Zzg6r RwWfs)yy> xtnthU fHistsiYk fh=zgglLk kddOjj NtWghL
rkkhFk.

kidNdhiljjid ©isTfs;

xU kidRwwy kidNdhllk ghAk NghJ> gyt ©asTfois mJ VwgLjJfwd.
mtwWs Kjdikahdit ntgg tisT Ntj ©wisT kwk fhej tTisT.
kidNdhiljjid ghaT ‘vyhffggLkNghd» ntggk cUthfwd. xU TkgaNyh
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myyJd kdjilajjNyh vyfluindfs ,agFk Nghd mit jilia
vihnfthsfidwd. ,mjf FIFfFf Ntiy nraaggl Nt=zLk ,JINt ntgg
Mwwyh¥ khwwggLfwd. kiddhwwy ntgg Mwwyhf khwwgglLk ,eefoT [y
ntggNkwy myyJd [y ntggtiisT vdggLk. Vvnddyy> ,ttiisit [y vdw
mwtiaywQh ththf MaT nrajhh. kidryiaitg nglb edH #NIwwp (nuhlb)
tWjIL cssiil kdntggrhjdgfsid mbggilahf ,ttisNt tsgFfwd.
kd , 1=zgGF fkgfsy $I rwisT kdjil fhzgthjhyjhd ve jnthU
kid thde 1 ZzgGF fkgAk gadgLjjia gd #Ihff fh=zggLfidwd.

ftdk (vrriyFi f):

ntgg tisT Nty t©isT MaTfis 9V kddafF tir nfth=l
kdfygfist nfh=zLjhd nraa Nt=zLk Vnddy 9V kdfyk kd
mjhrrisaj juhd.

tLfs)yy nfhLffggLk 220 V khWkidNdhiljsjg gadgLjjf $IhJ. mtthw
gadgLj jidhy> ngUk kd mjhrr VwglL cly ngUkstyy ghjiffggl f$HLK.

ghjiasT jJhku ryNglL TFfruryhy euggggll FLitia vLjJIF nfhssTk
cyh kd fyjjiy gadgLjjggLk fhhgd J=ial vLFFTk mjd xU Kiday
, 1ZgGF fkgmar RwwTk. jbkdhd jhkuffkg xdiw vLjJI Rjjk nrad
gddh Rjjayhy edF mbjJd mujj jlalahffTk jhkuffkg kwwWk Fhhgd
JZL ,uzZ 1 lANk jJhku ryNglLf Ffirurytyy mkojjTk Ffhhgd jJ=1ul
dfyjjd vjh kdthAIDk jhkuffkgea Neh kdthAIDk ,1zffTk
fhhgd jJ=Lk jJjhkufFfkgAk mUfly cssthWk mNj rkak xd §wNahdWw
nghlhy t=z=Kk ghhjIfnfhssTk. rwW nghWjjpUed ghhfFFTk. nrwd
Neuj jwFg gwF fhhgd jJ=zbd kJ jhkug gbtjijf Fh=zyhk ,INt
kddhwGrR (myyJd kd Kyhk GRjy) vdggLk. ,J kdNdhiljjd Nty
tistidhy VwglLk efothFk.

,Jtiu ehk ghhjj efoTfsy kdNdhllk vyflundfsidhy KILNk
TljjoggLtajf T=NIhk. Mdhy> jhku ryNglLT Truryyy kdNdhllk
ghAkNghd vyfluhd kwWk jJhku Neh mad; ,u=zLNk kdNdhiljajf
fljJhdwd. Tiuuryfsyy kdNdhllk FfljjoggLlk efoT ‘kiddhwgFgG"
vdggLk. kidNdhllk ghAk Tirury ‘kdgF jutk' vdggLk. TFTiruryy
mkioj jggLk Neh kdtha "MNdhL" vdTk vjh kdtha "NFfhNjhL" vdTk
muoffggLfidwd. ,gF Fwgglggll Maty jhkuffkg MNdhIhfTk +hhgd
J=zL NFNJhIhfTk nraygLfidwd.

kdy clyy kdD}HIlj Jfstsd ,affjjhy kfTk tyiik Fdwa
kidNdhllk cUthfwd. ,1j eukG ,a=gg iraf vdgh ,jjifa iraffs
kid Ntjirnrayfshy cuUthfidwd. %isaylUed gw cWGFSTF eukgay
kzlyk %ykhf , 1t ga=z/ffidwd.

kidNdhiljjid fhej ©asT:

kidNdhllk jhgfia Ffljjp mjwFF Fjjhd jpiarayy xU TFhejgGyjij
cUthfFfwJd. ,ijNa kdNdhiljjd fhej tisT vdgh. mah]nll
(Oersted) vdw mwtilaywQhd Ff=Lgbgét kwWk tyJdif Ffliltuy tj
Mfiait ,ejg GjjfjJy ‘fhejtiay kwWk kdfhejthtay’ vdw myfy
ththf toqfgglLssJd.

kdNdhiljjid  jiir  tyJdif  flil tuydhy Fh=zgffggl

kidNdhiljjid jiir tyJdi
tyJdifad kww tuyfsid j)

kidNdhiljjid tiffs;

T floaltuyy jJpiaraYk tThejgGyjjd
irayYk ,UfFk
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ek mdwhl thotyy ,U tyJ kdNdhllgfiss ehk gadgLjJfiNwhk. mit
Nehjrair kidNdhllk (dc) kwwWk khWjiar kidNdhllk (ac)

Nehjijir kidNdhElk:

kidRwWTs)y kidNdhl 1 khdJ mjif kddOjjjjiviUed Fiwej
kddOjjjgw Neh kdD}HlIgfs ,aqFk jimray ,UfFk vdgij ehk
mwNthk. czikay vyflundfs kdfyjjd vjh kdthayUed Neh
kdthafF efhfidwd. ,U KidfSfhilNa kddOjj NtWghlal eiyeWjj
kdfy mLfF gadgLfwJd. Nehjiar kdNdhliljjid %yqfsyy xdW kdfy
mLfF MFk. xNu jJisray kdD}lIIgfs ,aqFtjhy VwgLtNjJ Nehjior
kidNdhllk MFk. Nehjiir kdNdhiljjd gw %yqfs #ha kdfyqgfs
ntgg kddul i lfs MfiadthFk. NehkidNdhilju jF FwfFk
nfhLffgglLssJ.

gy kddZr RwWfs Nehjiar kdNdhlljijg gadglLjJdfidwd. Nehjimr
kidNdhllj 1 jg gadgLjji Ntay nraAk fUutfs ny 1fNgrp thndhygnglb
kid arggyi P kdrhu thfdqfs cssilld MFk

KhWjiir kdNdhElk:

kd juilajjNyh myyJd kd nghUsNyh kdNdhiljpid  jiir khw khw
,agfidhy mJd khWjpisr kdNdhllk vdggLk. fhyjiajg nghWjd mJ ird
tht Kiway khWwk ,ayGilad. ,ej khwghlil mjhnt= vdw g=ziugf
nfh=zL tthffyhk. xU tdhbayy khW kdNdhliljjy VwgLk KO
RowrffFisNa mjhnt= vdgh. khW kidNdhlljjiy vyflundfs xNu jiiray
,agFtyyiy. vnddy kd Kidfs mjf kwk Fiwej kddOjj
kjiggid khwy khw mialfidwd. vdNt Ffkgayy khWjiar kdNdhllk ghAk
Nghd vyflundfs KdDk gdDkhf ,agFfhdwd. khwWjiar kdNdhllk
nfhLffgglLssJ.

ek tTLFSTF togfggLk kdNdhlilk khWyiar kdNdhilkhFk. Nehjiar
kidNdhl1jjiy kILNk ,aqgff$ba rhjdqfis khwjiar kdNdhiljjy ,aff
NtzLnkdy> Kjyiyy khWjiar kidNdhiljaj Nehjior kdNdhlIkhf khww xU
fut Njst mjwFg gadgLk TUugfF jpuUjjr vdwW ngah. toffjjy
,Fffuthma kdfy jJuUjp myyd ,=zfH (nghUjj) vd miuoggh. khwh
Nehjior kidNdhilgajg khWjiar kidNdhllkhf khwwg gadglLk fUti Nehkhww
(myyJd Gulb) vdggLk. (Nehjiar kwWk khwjiar RwWFFs)y gadglLjjgglLk.

Nehjijir kdNdhELjjwF Nkwgll knWjiir kdNdhiljjid edikfs:

khwiiar kidNdhiljjid kddOjj kjigig kdkhww vdw nghwiaf nfh=L
vsijiy khww ,aYk mpF njhayTFSTF khWwpiar kdNdhlljij

g
mDgGkNghd Mwwy ,o09G ntFthff FiwfwJd. Nehpiar kdNdhilj s
mtthwW mDgg ,ayhd. khwpir kdNdhiljij vsijiy Nehja
kidNdhlIkhf khww ,aYk. Nehjiir kdNdhliljij cUthfFtij 1
khwiiar kdNdhlljij cUthfFjy vsid. gy tiffsyy gadglLk kdfhej
Jizliy khwjiar kdNdhiljjidhy cUthff KbAk.

Nehjiir kdNdhlljjid edikfs;
kdKyhk GRjy kd JlaikahfFjy kddrR thhjjy Mfiatwiw Nehjiar

kdNdhiljajf nfth=zL KkILNk nraa ,aYk Neh kdD}Il1 tbtiy kILNk
kdrhugaj Nrkff ,aYk
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,ejahty tLFSTFg gadglLjjgglk khW kidNdhlljjd kddOjjk kwWk
mjhnt= KiwNa 220V, 50 Hz MFk. khwh mnkhff IfHa ehLfs)yy mit
KiwNa 110V kwWk 60 Hz MFk.

kidrhujjidhy thisAk MgjJIfSk Kdndrrifif e IKiwfSKk;
kidrhuj jidhy ttisAk ny MgjJdfs gdtUKkhw:

1. Nrjkilej kidfhgG: ntwWFfkgmaj njhlhjHfs ghJdTthgGT
iTAIwfis mz=zed nfthz=zNlh kd fhgGila Kffthyay edw
nfth=zNlh myyJd ,uggh fhy=zifFis m=zed nth=zNlhjhd kdrhujujf
1 fahs Nt=zLk

kid nghUjJdthafFsyy ki fgghuNkwwy: xNu kd nghUjJdthayy gy kd
rhydqfasg nghUjjhjhfs.

nghUjjkww Kiwayy kd rhjdqgfisg gadgLjJdjy: kd rhjdqgfis
mtwd truvasTfFj jJFejthW gadgLjj Nt=zLk cjhu=zk
fhwwgggdi nghUjJdk Gss) nghayffrhlrng nglb nghUjJdk Gss) (Air
conditioner point) nghayffhlry nglb nghUjJk Gssp mkfNuh miy
mLgG nghUjJk Gss) cssillit

<uggjk kfF #oy: kdrhuk css ,Igfis eNuh myyJd <uggjNkh
,YYhky cyhedssthW 1tjJIf nfhssTk vnddy mJ kdfrigwF
totFfFk.

Foei JFSTF viLk tifay itjjy. kdrhujjidhy FoenjfSTF
MgjJ Vwglh t=z=k kd nghUjJdthafis 1tff Nt=Lk

cyhej enyay kdj clyd kdjsl VwfFiwa 00000 Xk ek clyy
Jz=zh ,Uggjhy kd jalad kjigg ny EW Xk MFf Fiwed tLfwd.
vadNtb xU kdij cly ,aygNyNa kdNdhiljijf fljJk ewfljjanhf
cssd MM kdrhugsjf §fahSk Nghd ehkrnyy KdndrrivFaf
eltbfiffist filgbhff Nt=Lk.
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10th mwtay;
myF- 4 kidNdhilthay,
mwKFk

kidrhuk gwnww cqfs fo tFgGffs)yy VwFdNt gbjjiUggufs. xU Fljj)
toahf kdD}llIgfsd ,affjij gwf $SWtI kdNdhlilk MFk.
kidNdhllk vdgd xUtifahd Mwwy. kdNdhlljjid gadfs ek mdwhl
thoty ,dwarkahjjhfTk Jetuff KbahjjhfTk ,Uffwd. tLfs Tytg
thdqfs> kUjJdtkadfs kwWk njhowrhiyfs Nghdwtwwy kidNdhi 1} jid
gadfs gww eqfs mwejUgoufs. ,gghljjry kdNdhilk gwwAk
kidNdhl 1] jidhy VwgLk ©thEasTfs gwwAk ghuff , UFFfNwhk.

kidNdhL 1k

xU fljj (hkuffkg) toahf ghAk kdD}llgfsd (vyfluhdfsid)
, aFffNk kpdehIIk MFk. xU fhytha toahf XLk emu Nghy myyJd cau
mOjj gFjlayiUed Fiwej mOjjggFjima Nehff)y tRk Fhww i dgNghy»
vyTluhdfs fljjiaad toahf ghaed nrytij kdNdhllk vdfiNwhk.

kidNdhiljjid jiirahdd vyFfluhdfsd ,affjjwF vju
cau kddOjjjy ,UFfFk Neukd Kiday ,Ued Fiwej kdd
,UFFk vjuKrd Nehffp ,UFFk.

kidNdhil jjid tiuvaiw

kidNdhilk 1 vdDk vOjjhy FwffggLfwd. Tljj) xdwd xU
gFjiaad toNa kdD}lIqfs ghAk tjk kidNdhllk vd truaWffggLfwd.
mjhtd XuyF Neujjiy Fljjjad xU FWFF ntlLg gFpima fled nryYk
kdD}llgfsid msT kdNdhllkhFk. xU Ffljjad FWFF ntlLg gFj;
toahf Q msT kdDHIk ‘t° Thyjjgyy Tled nrdwhy mjyy ghAk
kidNdhl1khdJ

-Q
t

kidNdhi1jid SI myF
kidNdhiljjJid SI myF Mkgau (A). xU $Yk kidDHIk xU tehb

y Fljjpad vjhtd xU FWFFntlLg gFj; toahf fled nryYk NghJd
jjpapy ghAk kidNdhllk xU Mkgau vd tiuaiw nraaggLfiwJ. vdNt

_1$Yk

1 Mkgau
1 tehb

JuFfggll f=fF 1

12 $Yk kdD}Ilk 5 teehb Neuk xU kdtisffid toahf ghafwJd
vdyy mjd toNa nryYk kidNdhlljjdmsT vdd?

JuT
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kdD}IIk Q = 12 $Yk fhyk 5 tehb. vdN® kdNdhl Ik

kidRwW vdgd kdNdhiljij jd toNa nryy mDkjfFk gy kd
$Wfsid tiyaikgé nfh=zL cUthffggll xU %ba RwWW myyJ
ghi jahFk. kdrhjdgfisAk kdD}1jjid %ykhd kdfyjijAk , i=zfFk
ghijfsht kdfkgfs gadglLjjggLfidwd. kdfyk kd tsfP rht
Mfiartfaist nfh=zL cUthffggll xU vsja kidRwW.

,eJ kdRwwy rhty %baUfFk Nghd kdtsfF xsufiwd. rht
JwejlUfFk Nghd kdtisfF xsuhd. vdNt kdNdhllk nrytjwF mjd
RwWwgghiaj %Ilggl Nt=zLk kdNdhllk ghatjwF NjEtahd kddOjj
NtWghlbid kdfyk togFfwJd. vyfluhdfs kdfyj jid vjukd
KidayuUed Neukd KidfF nryfwd.

kd$sWwW kid$wd, gadghL Fwal

kidj n lahff kid Rwwry ghAk
kidNdhlljjid msit eu=zak
nraa gadgLfiwd.

kidj el khww kidNdhi 1} jid msit
NjuenjLff gadgLfwd.

mkk 1 lu kidNdhilgaij mstl

Nthyl kllu kddOjj NtEWghla 1l mstul

ThytNdh kllu | kdNdhiljjid Jiarma
f=zlwa

1 INahL 1 INahbd gyNtW gadghLfis
cau tFgGfsyy gbffyhk

Xskd w#INahL | LED ayd gyNtW gadghLfis
(LED) cau tFgGfsyy gbffyhk.

Juu ,1=g6 kid rhgdqgfis ghJ thff
gadgLfiwJ.

mstul FwigG Cssjaht
nrayglLfwJ.

kidNfhlljjid jpiirahdd Neukid kdDHIjjd piarad ,UfFFk
myyJd vju kdNdhllk nryYk jiarfF vju jinray mikejJUfFk vdTk
$wyhk. vdNt kidNdhliljjid jpiirahdd xU kdRwwy Neukid KidayUed
vjukd Kidra Nehffy ,UFFk

kd $Wfs

kdRw wy kdfyd> kdtisfF kwWwk rhty Nghdw gy kd$Wfs
cssd. ,ej kd$Wfs midjJk Fwggll Fwalfshy FwffgglLfidwd.
,eJ FwaLfis gadgLjj) xU kdRwwid mikggd vsiJd. nghdthf
gadgLjjggLk ny kd$sWFSk mtwd FwalLfSk NkNy nfhLffgglLssJ.

kddOjjk kwwk kddOjj NtWghL
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eNuhl Ik kwWk FfhwNwhllk gww VwFdNt fo tFgGffs)y gbj jiuggufs.
XU Jizk nghUsyy ,uzlL GssifSThilNa ntggeay NtWghL ,Uejhy
KILNk mjd toahf ntggk ghAk vdgd cqgfSfF njhAk. ,Nj Nghdw xU
fljpay ,U GssfSthilNa kddOjj NtwghL ,Uejhy KILNK mej
fljpay kdD}Ik ghAk. xU Fljpay kdD}IIkhdd cau kddOjj
GssiayilUed Fiwej kddOjj GssifF ghAk.

kddOjjk

XU Gssjay kddOjjk vdgd XuyF NeukdD}lljij Kbtyyyh
nghayty ,Ued kdgirfF vjuhf mgéssifF nfh=zLtu nraaggLk Ntiy
vd truawffggLfiwd.

kddOjj NtwghL

,U GCsgfSTF ,i1INa css kddOjj Ntwghh vdgd xU
GssiayyilUed kwnwhU GssifF XuyF Neu kidDHIIjij kd tyfF tirfF
vjuhf efujj nraaggLk Ntiy vd tauaWffggLfwd.

Q vdw kdD}lljaijJ A vdw GsslayUed B vdw GssifF efujj
cssjhf FfUJINthk. ,ej kdDHIjij] A aylUed B fF efujJdgjwF
nraaggll Ntiy W vd nfhsNthk. A kwwk B fF , 1INa css kddOjj
NtWghL fofFF=1 rkdghlbyiUed ngwggLfiwd.

- _nraaggll Ntiy (W)
ddo NEWghL (V)=
ki 1N ghL (V) kd DI TK(Q)

,UZzL GssifSTF ,1lINa css kddOjjqgfsid Ntwghl i 1Ak

kddOjj N€tWghL vd $wyhk. Va kwWk Vg vdgd Gss) A kwwk B ,y
css kddOjjgfs vd nfhzlhy ,ttu=zlL GssFSTF , 1lNaAss
kddOjj NtWghL

V =Va - Vs (Va> Vevdly)
V =V - Va (Vs> Vavdly)

Nthyl
kddOj jk kwwk kddOjj NtWghlbd myF Nthyl (V)
xU $Yk NeukdNdhlljij xU GssjayUed kwnwhU GssifF

kdtirfF vjuhf vLjJrnryy nraaggbLk Ntiyad msT xU [y vdy
mgGssiFfSThi INa css kddOjj NtWghL xU Nthyl MFk.

1 Nenyt = 1LY
1 BYK

JuFfggll f=fF 2

10 $Yk kdDHIjij xU kdRwYss ,uzlL GssiFSThilNa
efujj nraaggLk Ntiy 1000 vdyy mgGssiFSThRilINa css kddOjj
NtWghL vdd?

JUuT:
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kdDH TkQ =10 $YkK
nraaggll Ntiy W=100]

__ W _ 100
kddO NEWghL V= —="—+
ﬂ 33 g Q10

vdNt V =10 Nthyl
Xk 4

[l irkd Xk vdw n[ukd ,awgayhsu kidNdhllk kwWk kiddOjj
NtWghL Mfiatwwwiia INaahd njhlugead ewgdhu. , INt Xk t§) vdgglLk.

,ttjiacdgb khwh ntggeliyay> Fljji xdwd toNa ghAk ruhd
kidNdhllk Fljpaiud KidfSfhilNa css kddOjj NtWghlbwF
Neug ftry mukAk.

laV. det>a%9V Khwyy.
g

€] khwyy KjigG % MFk.

vanel =210y
R

V=IR

,qF R vdgJd kdjilahFk. xU Fwggll nghUSTF (v.fh efNuhk)
Fwggll ntggeiyay kdjil xU khwy MFk kddOjj NtWghL V Ak

kidNdhllk | Ak xdWfnfhdW Neujftyy miktjhy V kwWk | , § INaahd
tiuglk XU NeuNfhL MFKk.

XU nghUsid kdjil:

efNuhk fkg xdwid vLjI mjid xU kdfyk rhty kwwk kd jul khww
MfiatwWild njhluhf ,iz=FfFTk rhty %ba eiyay kd jil khwway
khwwk nrad gyNeW kddOjjqfSTf kdNdhliljijy Ff=fRLgfs.

cqfsSTtFE filjj VTd kjigé khwyiaht ,Uggij FTtdAqgfs. ,Nj

Nrhjadia efNuhKFfF gjiyvhf jhku fkgasid gadglLjj nrad ghuqgfs.

, qFk VTd kjigét khwyiahf ,UejhYk xNu kddOjj NtEWghlLFF

kidNdhlljjid KkjigG khwgLtij fFtdiAgfs. ,J Nghy jJhku FkgfF gjiyhfF
mY kidia fkgia gadgL j IkNghJk XNu kddOjj NEtWghILFF
kidNdhi 1 jid kjigG khwgLtij FtdiAgfs

XNu  kiddOjjjwF nttNtW nghUsTSTF nttNtW kdNdhll  KkjigG
Hiljjuggd nteNtEW nghUsTSTF kdjial KkjigG ntNtwhf ,UFFk
vdgrj ThiLfwJd.

xU nghUsid toahft kdD}lIqgfs ghaed nrytij myyJd kdNdhllk
ghatij vjhfFk g=zG mej nghUsid kdjial MFk.

xU nghUsid kdjil vdgd xU nghUsid toNa kdD}Ilk ghatij

(mjhtJd kidNdhllk nrytij) vjhfFk g=zghFk. ,J nt€tNtW nghUsTSTF
neNtwhf ,UFFk
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Xk tpjpapypUeJVT: Rvd vOjyhk.

fljj) xdwd KidfSfF ,ilggll kddOjj NtWghlbwFk mjd toNa
nryYk kdDHIIjjwFk ,ilNaAss jJfT fljjjad kdjsl vd
truvaWwffgglLfiwd.

kdj s laad myF
kdjilad SI myF Xk MFk. ,JWvdDk Fwallhy FwffggLfwd.

xU Ffljjiaad KidfSthilNa css kddOjj NtwghL xU NthyllIhf
,UFFk Nghd fljjjasy nryYk kidNdhllk xU Mkgah vdy mjd kdjul
xU Xk MFKk.

_ INthy |

1 Xk= ——
1Mk giah
Jhffggll f=TF 3
30 Nthyl kddOjj NtWghL nfh=zl xU Ffljjiad KidfSfF ,ilNa 2
il

Mkgah kidNdhllk nryfwd vdyy mjd kidj 1a fh=+

JhT:
fljjay nryYk kdNdhilk 1=2A,
kddOjj NtWghL

Xk tjiasd gb

vdNt

kdjil v= kwwk kdfljJd v=

kdjil v=

xU Fljjpad kdjilahdd (R) mjd esjjwF (L) NehjFoYk FWFFEntlL
guggwF (A) vjih JFgYk mikAk.

RaL,Ral
A

RaL
A

vAN©® R = rL
A

rvdgJd xU khwypr ,J FIjJJ nghUsid jd kdjil vz vdgglLk.

rkdghL 44 yUeJd r:%

L=1m, A=1m2vdyy r=R
vdNt XuyF esKk XuyF FWfntlL gugGk nfh=l FIl
kidNdhl 1 jjwF VwgLjJdk kdjil mffFljj; nghUsid jdkdji
tiuvaWffggLfwd.
-,Jd myF Xk kllh (Qm)
xU Ffljjad kdjil vz vdgd mjd toNa ghAk kdNdhlljj
vjhfFk jwid FwfFk msT MFk xU Fwggll c<cNyhf nghUS
kdjal v= khwyr MFk.
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kd fIjJ jwd kwWk kd fljJ vz=:

xU nghUsid toahf kdD}IIgfs ghaed nrytij myyJd kdNdhllk
ghati j mDKjfFk g=zG mej nghUsid kdfljJ jwd MFk.

kd jilad jiyfo kdfljJd jwd vd trvaWwffggLfwd. vdNt> xU
fljpad kd fljIjwd G vdgJd
G= l
R
yF ohm1,3J mhovdTk FwgglggLfwJ.
vzzid jiyfo kdfljJd v=z vdggLk.
s=1
r

,Jd myF Xkt k1! ,J Nkh k! vdTk FwgglggLfiwJ.

xU Fwggll fljj nghUSTF ,J3 xU khwyr MFk. kd fljj v= vdgJd
xU fljjiaid toNa ghAk kpdehIIJJpld mDkjifFk jwad FwfFk msT
MFk. ny nghUsfs kdNdhlljij edF fljJk vfh jhkuk mYkdiak
Kjyiad. ny nghUsfs kdrhuyany Fljjhd (fhgghdfs) v.fh. f=z=ho
kufFFls > ,uggh Kjyiad. fhgghdfis twl fljjfSTtF kd fljj v=
mjifk. Mdhy kd jil vzz=hdd fhgghdfis tl FljjpfSTF FiwT.
nghdthf gadglLk ny nghUsfsid kdjial vz KkjgG nfhLffgglLssJd.

ny nghUsfsid kdjial v=;

nghUsid jdik nghUs kdjil v= (Qm)
iy Jhkuk 1.62 x 108
eiffy 6.84 x108
FNuhkiak 12.9 x 10
Tthgghdfs f=z=hb 1010 Kjy 101

, uggh 108 Kjy 101

JHFFggll F=FF 4

10 kllh esKk> FWFfFntlL gugGk nfh=l fkgad kdjsl 2 Xk vdy
mjd 1. kdjsl v= 2 kdfljJd jwd kwwk 3. kd fljjy v=z MAatwiw
Tth=T.

JhT:
eskL=10 k kdjaPR=2 Xk
FWFFntlL gug®A =2x 107 m?

-7
kdjul vz>r—R—€—ﬂ

=0.25 x108 Nkh k!

effNuhk vdgd kif cahej kdjesl v=z nth=l xU fljjjahFk. ,jd kjigG

1.5 x106Wm. vdNt ,J kd rynmtg ngl kd #Nlww Nghdw ntggNkwWk
rhjdqgfs)yy gadglLfiwd.

43| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




kidj i 1 fsid njhFgG:

xU kidRwwy TFljjiaad kd jab ghAk kdNdhliljmj vethw ghjffiwd
vdgjid eqfs ,Jtiuvay fwwifnfh=zBhfs. xU kdjilia cila vsa
kidRwW gwwAk mwed nfh=zBhfs. eilKiway ny nffyhd kdRwWffis
eqfs vjhnfhss NehLk. xdWFfF Nkwgll kd juilfsid njhFgGFfs
kidRWWFFNshL , i zFfgglbUffyhk. ,jid kd julfsd mikgc myyJ
kd jilad FOkk vd mioffyhk. kd juilfis ,u=zL mbggilahd
Kiwfsy , 1zffyhk

L. njhihi=zggy kd jilahffifs
2. gff ,1=zggy kd jilahffifs

gy kdjmlahffifs njhlh kwWk gff , 1=zggy , iszgng Nghd mtwwd
njhFgad kidnjhalia fzffiLk KiwNa gdtUk ghTfsid eqfs th=zyhk.

kdj i lahffifs njhlh , § =ZgG:

xU kidRwwy njhlh , 1=ZgG vdgd kid$Wfis xdwd gd xdwhf ,i=jJ
XU %ba Rwiw cUthfFtJ MFK. njhlh Rwwy kdNdhlilkhdd XxNu xU
%ba Rwwd toahf ghAk. ,ejJ %ba $wy css VNJDk xU GCssay

,1ZgG juggllhy kdRwwd toahf kdNdhlilk ghahd. vdNt Rwwy

, 1ZzFffgglLss kd rhjdgfs Ntiy nraahd. tohffs)y gadgljjgglLk
xspUk nghth ¢stEfs njhlh ,1=ggy ,1=zffgglbUfFk. vd\t> kd
Jjuilahffifs njhluhf cssNghd xtnthU kpd Jilahfflaad toahfTk XxNu
msT kpdehIIk ghAK.

,gF %dwW kdjsilahffifs R;, RkwWk Rs njhlh , 1 Z9gy
, 1ZzTffgglLssJd. | vdw kdNdhllk ,ej kdjmlahffiifs toNa nryfwd.

kdj i lahffifs’R;, RRkwwK R; aad FWINF css kddOjjgfs KiwNa Vi,
VokwWk VsMFK.

xtnthU kdj i IfFk vjuhf css kddOjj NtWghlbd $SLjiy V
vdyhk.

V=Vi+V2+V3
kddOjj NtWghlbd $Ljiy V vdyhk
rkdghLfs (4.7) (4.8) kwWk (4.9) aryiUed
V=IRi1+IR2+ 1IR3
njhFgad kdjal vdgd midjJd kdjalanfifSTF gjiyhf mNj msT
kidNdhllk Rwwd toNa nryy mDKjifFk xU kd jilahffiaad kdjiul
MFk. ,ej njhFgad kdjil Rs vdggLk. vdNt
V =1Rs
rkdghLfs (4.10) kwWk (4.11) yiUeJd

IRSs=1R:1+ 11 R2+ 1 R3

VANtRs =R; + R2 + R3
vdNt gy kdjmlahffifs njhlh , 1=zggy , 1=ffggLk Nghd njhFgad
kdjil jdjjd kd jilahffifsd kd jilfsd $LJYFF rkk vd
Ghed¥ nfhssyhk. rk KkjogéG cila 'n' kdjilfs njhlhi=zgy
, 1 zTfggLk Nghd njhFgad kdjil 'nR" MFk.

mJhtIRs = nR
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kdjalfs njhlha=ggy ,1=FffggLkNghd njhFgad kdjslahdJd
jdjjdahf css kdjinlfsid cah kjigagtol mjfkhf , UFFk.

Jhffggll f=fF -5

5W, 3W kwWk 2W kidj
kdfyjJdid njhlhi=gg
kidRwwy ghAk kidNdhllj

il kjigGfs nfth=zl %dW kdjilahffifs 10V
y ,izffgglLssd. njhFgad kdjil kwWk
i1 jJAk fh=T,

JhT:
Ri=5W,R;=3W,R;s=2W, V=10V
Rs=Ri1+ R2+Rs
Rs=5+3+2=10, vdNt
Rs=10 W
vV 10

kidNdhllk | = —=—=1A
10

S
kdj i lahfffs gff , 1 =gG:

gff ,1=96 kidRwwy kidNdhllk ghatjwF ,u=zL myyJd mjwF Nkwgll
%ba RwW ,UfFk. xU %ba RwW jwejiUejhYk kww %ba RwWffsd
toahf kdNdhllk ghAk. ekd tLfs)y css kdfkgaly gff , 1=zggy
, 1 ZzTfgglLssJ.

%dW kdjilahffifs R; R: kwWk Rzahdd A kwWk B GssiFSTfilINa
off ,i=zqggy ,i1=zffgglLssd. xtnthU kdj i lahffifFk FWINF css

kddOjj NtwghlhdJ rkkhf ,UFFk. ,J A kwWk B GsSsSIFSTF FWFNF
css kddOjj NtWghlbwF rkkhf ,UFFk. Nthyl kIIh %ykhf ,ej

kddOjj NtWghL mstlggLfwd. Gss) A 1a milAk kdNdhilk | MdJ
I, bkwWk 13 vd ghed KiwNa Ri, R; kwWk Rz toNa nryfwJ.

Xk Hjjad gb

;U|<N;U|<£U|<

[y

N

w

3

kd RwwYss nkhjj kidNdhllk
I=li+1+ 13
rkdghLfs (4.13) 4.14) kwWk (4.15). yiUed
| =——+—+—
R R, R
kdj i lahfffs gff , 1 =zggy , 1 =zffggLk Nghd njhFgad kdjul
Revdf. vAND
| =—
Re
rkdghLfs (4.16) kwWk (4.17) yiUeJd
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1 1. 1 1

_t 4+ —

R R R, R
vdNt gy kdjulahffifs gff ,i=ggy ,i=zffggLk Nghd jdijjd
kdjilahffifsd kd jilad jiyfofsd $Ljy njhFgad kdjilad
JuiyfofSTF rkk. rk Kkjigéala 'n' kdjmlahffifs gff , 1=ggy

, 1 ZzTfggLk Nghd mjd njhFgad kdjil BMFk.
n

de1:>i:E

R. n
kdjslahffifs gff , 1=ggy ,1=ffggLk Nghd njhFgad kdjilahdJd
jdygjdiahd kdjalfsid Fiwej kjigig ©l Fiwthf ,UfFk.

njhihi =zggy gff kdj i lahffifs:

gff ,1=zggy css kdjrlahffi RwWffs njhiha=zggy , 1 =zffgglLk
Nghd ekfF njhlh - gff , 1=g6r RwWfs filfFk kdjilahffifs R;
kwwWk R, gff ,Ei=zggy ,i=zffgglL njhFgad kdjal Re: HiulITffwd.
,NJ NghdW Rs; kwWk Rsuff ,E=ggy ,iz=zffgglL mjd njhFgad
kdjal ReHiElffwd. ,ej ,uzL gff ,1=zg6 RwWWFFSK njhluhf
, 1 ZzTffgglLssd.

rkdghL (4.18) yiUeJd

Lotk

Ry R R
.11

Re, Ry R,
,Wpiaht rkdghL 412 ajyyUed nkhjj njhFgad kdjil

gff , iZggy njhlh kdj i lahffifs;

nghlha=zggy css kdjnlahffi Rwfs gff ,i=zggy , 1=ffggLk
Nghd ekfF gff - njhlh , 1=Zg6r RwWfs fimlfFk kdjilahffifs R;
kwWk Rz njhlhi=zggy ,1=zffgglL njhFgad kdjil RsingwggLfiwd.
>, NJNghdW Rz kwWk Rs nyhlhi=ggy , i=zffgglL njhFgad kdjial Rs;
ngwggLfwJd. ,ej ,u=zL nghlh RWFFSk gff , 1 =zggy , 1 zFffggLfwJ.

rkdghL 4.12 yiUeJ
Rs2=R1+R2 Rss =Rs + R4
,Wjiahf rkdghL 4.18 aiyyjUed njhFgad kdjiul
1 1 1
= +

Rtotal RSl RS 2

njhih kwWk gfFf , §=gG RwW xggly:

nghlh kwwWk gff ,1=zg6 RwWfsid NtWwght Foff=l mlltizay
nfhLffgglLssJd.
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njhlh kwWk gff , izggr RWFSTF , i lINaAss

N€tWghL:

mbgg i 1

nghlh , 1=gG

gff ,1=gG

nghFgad kdjiul

kf cah kdjilmra tul
mjifkhf , UFFK

kf Fiwej kdjilia
tl Fiawthf ,UfFk

kidNdhI'Tk

njhFgad
mjifkhjyhy
kidNdhl Ik

, UFFK.

kdjul
kidRwwy
Fawthf

njhFgad kidgnl
Fiwtjhy kidRwwy
kidNd 1 Ik mjFhkhFk.

, 1ZgG julggllhy

%ba Rwy css VNjJDk
xU GCssiay , 1296
julggllhy kidRwwid
toaht kidNdhllk ghahd.

xU %ba RwW
JwegiUejhYk kww %ba
RwWwffsid toahf
kidNdhl 1k ghAk
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