[agyd
(Electricity)

g 2088 Al Herayel a4 8, d 831, woudl, siRuzdl dul w1y
0 (RN Guabl W2 REBd 530 asy ddl 2 yRm-s Qi 3u 8. [Red
attettell ot © A uRuadi d 5l Ad 4 B 7 sui uReiol WRuAML addl [Egdudie
(e 2iadl Mud 53 8 7 Wadd USQHL HUUBL AL Yselldl G dUudl Yot
sqg. 2l [Aeduatedl 6wy A 2 d-dl GualBiaidl wer 2wl 5303

12.1 [Agduag 1 ulRua (Electric Current and Circuit)

Y8 galeil Wl vi uiRlldl sl WRRA gl 21usl el 12 3, dddl wisllel
Aeldi wielll wdie = B, vl % Ad AgsHil (Gelgwl dld HidHl diuiel)
[Redetr dddl €l QR 248l sl ¢l 3, dlssul [Rgdudis 8. 20l el i
3 416 adui Aa(Rgdsin vad 11U suul olsdd 6iedl) 2l oot usiBid sl
W2 Rydeurdl wais 2adl Redudis Y2l ud 8, 2uudl 2w A 8 § 2l ar
o usel Al B %R RaA (s0) we (ON) du. Rau o sd 22 8 7 Raa [Rgqsy
(Cell) dat seot 92 dles—sdl Yl Ul B, [@gdudienl Add 2 oiy wold [@ed—
uRua 58 B, A oA 2l uRuA AS @il ddl mu (daal el Ra ol (OFF)
Sl 2Ud) dl [Qganale addl o4 4 Ad © e oieot wsiliid adl -,
28l [Rgdudigd 3dl Ad 2y 32 a7 2uld 288 (Axsn)uil 2su
WHUHL addl [Qgdourdl e [Qedude dils 2 sud 8. oflw wseldl d
[Qeidourdl el €2 8. Hidrl drell sddl [Eed—uRuani [@edeurl ae-l
AL $As2I 52 0. Ui 2R Aa [Aed-l get Al 1ol AR ddsgiq [@d
516 sl Aeldl dell [@guate v [Qgdeuldl aldedl 51280 2 8 dy A
vl v U [gdeul-l ald-l R [Eedidigsdl Ra ald dani 2udl. Jaulyss
Ad Rgd—ulRuad @Qedudiedl R Sdsgid 3 % saeulRd 8, d-l ala-dl [Eg

RouMi daml 2 €.



At AHYUL Algsl 516 s0eidl YAR Udl [Egdeur-dl @l Q €M, dl
iserial uAR udl [Qeduals 1,

[= % (12.1)

[Qgdeur-l ST2LsY gdot (C) 8, % dd1eL 6 x 1018 SAs2idrl [Agdeur Anded
8. (2wl el ¢l 3 SAsgiv 1.6 x 10719 C wet Redour 4ud 89). 3= dsuls
-4 Y (1775-1836)AL Ui vl [gdudig-l 2ism 20 (A) AvidLHL
il B, As AU [Agdnate-dl 2L 2s Asul As gdor [Qgdou-l ag-l
Ay B, Hed & 1 A= 1C/1s. il [Qgdudisd Bla2iluu (1 mA = 1073A) 2audl

WL AU (1A = 1070A)ML 2% sl 2Ud 8. wRuanl [Qedudls Jual 1

bE o

—HF
2sld 12.1

A 4

A

> QUAAL Al Hle 58 8. uRuani [Agduals Ml
Sl dul dd (Ale’d) daal Aelldl sl 2ud 8.
() sl 121 A5 arwls Regd-uRuad gl cald 8,
Ful wg Ad, s [Agdoieor, A3flex dul s0 w3d O, 21l
AL 5, WRuanl [@eduaie Aadl 4o 932l wel D91 yHl

=

~
e

sleol A vl ud ad 8.

[Qgasin, [Qgduco, AHle: 251 wo s0-l
ugedl oten [Rgda-ulRuard vusla

Gelgaw 12.1 : 816 [Agdsieorl Fame (dR)uidl 0.5 A [Rgdauae 10 MRz Y4l

ad 8, dl WRMAHL de wHdl [Agdeur ol
B3y :
MBI 2L 2 8, T = 0.5 A; £ = 10 min = 600 s
A{ls0L 12,1 wel,
Q =1t
=05Ax600s

=300 C

wad)

(=]

Rad—uRua-dl »e 9 ay ?
[Qeduatg-dl sisin evailid 3.

s gdol [Agden-dl @unl sl Sdsgin-l Aval sl

200

[Gsun



-

ay ol ¥q !

ARl 2ie2 [AgamuiR-l wa’

A8 Hid [@eded dgd 3dl Ad 52 O 7 ad Ad RaRdl sl & Rl Gl 4uddl Sdsgidd ad
atssiigl uuR adimi vior qekel usdl sol. as-{l viex uBUYL iso{lon A w5l €Y B A
dusfl a2l 2id2 vol 2l i B, UG Ad Rl e B 3, ddsgi S5 urt wlsuidl veanl
QR ALl Ul 53 B, W § dil LlAsaHl 1. Uig Algsdl Sdsgiql O’ y-ulasiai
[gdeuRlel aldel dedt 2adl €1 8, ru3 515 dlgsidl RER [Aegdudls ddl €l R i $dsgid
565 AN Rgedordl oufd sl €l 6. ya [Qgduals HRuddl AUAGIRHL dURUAdL divll-dl diR 32
$as2il Rgedol dil a8l A5l 9L 2 didadi de 4t 1 mm s~ wed 3 wa B, dl g In
a9 % RAA AWY (ON) sl ¥ oleot Wsla 2udl 13 8 7 Ad 2l a8 usd & [@gduals AR
o A WU § WU Sdsgi [Aed Wy (Electric Supply)-it s ol and eleotdi ad ol yd
wgld, 343 S ass dwrul dsgiq-l Rseala vior il uBul §lu 8. Redudls ag--l aralas
WBuAL 36 usaedl Budl sl B F stior ARl B, UL L Yadsl sdadl oleR 8.

9 i GRUAR UR L UL Gl ugiual wisll oL ?
~

/

12.2 [QgaRalann 1 [QgaRafaun-dl dsad

(Electric Potential and Potential Difference)

wg o O % [Agdourd dgd sAd 8 7 2L AHwdl H welldl Ydls e ARl
R, 2ied wufilder ollul well s wigd e, da diotdl dirHi Rgdousl
Ad Al el ol % AAoll-il 21 Dt Glal Al uR Avie wiell-l 28l W sl
20d dl -oll-l 6 991 92 eolRl—dslad A 8, Ful Aol s Dsiial well
o2 A B A dd B, Hidril sl RadeAAL Ydlg W2 dRcLstReax]
S st didl Adl. SAsgii AR % Al 2 B 2R Alssul [Agdeouai-l dstad
5 %1 QgdRuleudHdl dslad 56 8 d €. RgdRau-dl sidl dslad s 3
s sl ay [Agdsiill oiAdel olell dAadl asy 8. siudl e adl wnARs
UBUL sl 6o B¢l a2 [RgdRAfAAAL dslad Bt 52 8, »id 3 usL Wy
8 o1 sluiel A6 [Rgduats daml « ddl Sl w12 [gdsina s Ryl
g2s A8 Asml 2d D RgdRAMRMIAAL dslad dlgsl [gdoua aulaul ad
8 A [Agduals Gout w8, S [Agd—ulRuaul [Qgduals wmadl aval 12
s ddl e A widl AR Glod durdl wl 8.

51 [QeganausuRd [@egd—uRuani s o Big a2 [@QedRaldudHdl dsiad
s 4 [Qgderd s Bigdl ofla Big Y4l ad wal W2 R4l wdl 54 d3d
AARd Sl 2d 8.

L 53¢, 51A(W)

B EORIED L &
6 [Blgadl a-l [agdRalaxd-l dslad (V) RedoR Q)

W :
. ; (12.2)

RedRafaui-l dstad-dl ST sy diez (V) 8, % daiddl-l [Asti-l xudRi-8l
dleal (1745-1827)L «lid el AvidHl suedl 8. [AgdudietiRd dussil o s

[aga

201



seol [Qgdeira s Bigdl ol Big 34l ad wal w2 K4 wsd s1d 1 ya &
dl d Bigpil a2 [AgdRaliddl dsidd 1 diee s, ddl,

& 1 %4
| dlee = % (12.3)
} ¥ =] JiCH

[RgdRalan-dl dsiad dieedle’ el Gusedl xeedl vl 2ud 8.
dieziflexd Rl ¥ Bigril a2 [QgdRAfAMA-L dsidd Hualdl €l dds AR
sail 2d 9.

Gelgam 122 : 12 V [RgdREfeUAHAL dstad 4uddi o (gl a2 2 C

Redoird af odr w2 deq st sq W ?
G3a :

V (= 12 V) RedRafunsdl dsiad 42uddl o Bigl 922 addl [@eden

Qi e 2 C 8. el Rgdeun a4 wal w2 q wid s (el 122

VAAUR)

W =VQ
=12Vx2C
=247

ya-)l

1. clgseil ol B8l q42 [QedRalamndl dsiad ndl Al Hee sl Gused n
WYL

2. o Bigyl a2 [AgdRafud-dl dsiad 1V O dedl el g wy ?

3. 6 Vel diedl duiall R udl g2 1 gdot [Redourd dedl Glod 2l & 7

12.3 ulRua 2usld (Circuit Diagram)

2udl el ¢l 3 [eduRua, 2l 12,140 salel 3o, As [@eadsin (aadl
ol2il), s su, [Aad ues (wudl w2sl) dul Al dlid drdl oda g 8.
uRuadi 4esid ueuelad A3dl gt saldl Red—uRua glrdl A0 B, Ses 121341

ALY, AdgRAE auldl [ad v2diql waudlid Addl eulda 8.

202 [asuq



sres 12.1 uRua suslani - Ad auudi s2ais wesi-l dsui

a2l Asuil

1 (g s ==

2 ol2l Audl [Aedshile Adlr- < I : I E
3 woLsn vadl R (vedl) _( )_

4 woLse wudl Ra (oiy) _(.)_

5 QIER R |

6 ALl AR Mol AR Sl diR —%

7 Rgd—sie @) waa @

8 R 2434 HRAddl R4S —NN\NNA——

9 YAd wdAY xudl Rairee AA 9( AR YAl l

10 siler x

11 qleeHle:

12.4 20gu-l [Rad (Ohm's Law)
9 518 Algseil 6l B3l qxAL [QgdRulduinAL dsidd 24 duidl YR adl [@gduae

=

a2l SIS Aol ® 7 wdl, dd 2s w9kt grL W s,

wyln 12.1

s 12240 galell AR As URUL duR U 1L YR¥AHL 0.5 m diell Rl dR XY, s e,
s diegler dul 1.5 Vi AR [Aedsin 2l (Ra 2L [Fsa, siBuy, Wil 2 disdl B g 9).

g 203



Alnad wRual [Agdudls wutdax dls 21s
% s %8l WRNAUL HSMAL AR XYHidl
UAR Udl [Agddars H2 il vadis |
A drll B4 a2l [AgdRlaMiHdl dsiad V
e dieeilexd adisd wdd sihesHl il
¢d ugdl uRuani 6 [Agdsin il 2 [Fslnl
AlRML YAR Udl [Agdudls i d-l 6 831
a2idl [AedRafuddl dstad e wdsi
wlex u dieeile-dl vadls ikl

¢, AR e AR [AgLd S 2 GURHL Ueld el
YriRldde 3L

[ReidRaQHIAAL dstad V 2 [Rgdyats T+l
Ucls A W2 V i [l 9Ll 21eil.

+

£

-
<
<

|

O-=

I

iﬂ
Tlm

2isld 12.2 GgHA QUL AHO2A Hiew]

[Qga-uRuy

51 uRuami [Rsta- st cdiz-u & v
Guami dlaar | dwruiell v B3 a2 i
QegasilAl Avar | adl [Qegauas | RgdRafawad | (diee/ARuR)
I (ABuuR) dasiad v (diez)
1 1
2 2
3 3
4 4

V [@3s I -l 2udu Rl 24 d 2a3u %2l

¥t Lo N
b2 =] o
T T T

o
o
T
+\

o
i
T

R dRUHIAHL dstad (V)—

1 1 1 1 1
001 02 03 04 05 0.6
[Agdyas (A) —>

2u5ld 12.3

[A814 d12 2 V-I v, Y3u 2du
gald © 3 7% [Qgauas ad & du
dizet 981 a2 [AgalFalani-l
dgidd vlly Ad a8 8. 2 HHlgul
[uw &

204

2L UGRUL du €35 BRUHL V/I Hed doledl AHIA 1Al
24 V-I-L 2ude QorfeigHial waR adl yvi ¢2 ¥ »ugld 12,341
ealda . M, V/I 3 a0 el 8,

1827341 %+t ollfcisauell oles AR 2l (1787-1854) Higeil
el WAIR ddl [Aeduats T drl 6 941 a2l [RgdRalauirsl
dglad a2l Aol ALl HAN Al AlssdRHiAl YR Adl
[Qeidiale d dles A 931 a2 ey uddl [QedRudus- dstad
Vel 3Rt €l 6 A slgiddl Fan sé 8. oflm woeln,

Voo | (12.4)

I
- R
= [R

248l 220

2yl \% (12.5)
wdlse (12540 R 2 2ide diusid 2ude gl diz i

ANLS B A dd drll AU 5& B, d cdlesl duigl YAR Udl

[Gsun



[Agdardl (@31 & s2al-dl @ty 8. d-ll ST s HigH 8 w4 d-d Als 2ar Q
Al sy B, dgHAL MYy wAAR,

k= % (12.6)

A dlgsHl 6 941 a2 [QgdREfUAHL dslad 1V €l 2t daiall waR udl
Rgduals 1 A €, dl algsdl 244 (R) 1 Q 8. led 3,

o lde
L e = 12A[3yy2
Alsel (12.5) wdl i {12 yaroiedl Aoy yoL 1o 8
¥ —
I =5 (12.7)

sl (12.7) wrell e 8 %, waiasyidl uaR ddl [@gdudls d saRlsdl
Hedrll 2 WHIRAE B, B AR Hed ouR] sl 2, dl [Agdudle 2igHL Ay
8. seals Wbl Bl ReaduRuanl Redudisdl auiRl & eldl sdl %330
8. % uesl Heedll diedud wldald sleedl doR [Qgdudied Fud 53 asd dqd
2 wad 58 B, RaduRuadi uRuasdl 2aY oleddl 12 Gualdl ddldl A
[R2ilR2e (theostat) 58 8. ¢d wudl (Al UYL gl Alesl BaARNH-AL 2oy $3sL,

wgln 12.2

A FEUAL diz, As 212 oleol, s 10 Wil oleot dal 218 33122 (0-5 A 3-+) s 501 dal el

Hedl diR @l
1.5 Vel €35 2dl AR Yt sin el 24 d-l 0l 2adle: 2ugla 12,44
XY idud (gap) 914 uRua o4l

——
e
X Y

galel uMiel 2 A

o—=o

. F£l% A2 10 W o{eof

A HHHF :I‘E eideten
2sld 124

vdAd XYH ML dR Al wRua yel s saui wol el e

yddlsd bl saHil

Wl o 518l @l (Y : uRuandi Redydie e ugl dlail wol sumisl sk 518l dl.)
vidAd XYHL Bl el wouia 2l oeol A 2 digll addl [@gduais Al needl ikl

XY 2diadl 10 Wil oleat A4l Gurdl UEld Yrirlad- 2.

9l XY viduanl Aa yei—yel wesl we Wlerdl vadis Bt 10§ ? Gudl uadis-l 9 eald 8. ?

d¥l vidiadl S5 uel g des A ugfied yriad- s sl 8 eds B
AlHl. aclsdlg [@sdua s

2l w9l 2R weuy 8 % gel—gel qesiii [Aeduals yel—yel 9. W
2 el 8 7 Jeais desl Redudied d0 Hol Y uld 8, Ul J2dls dgen

a8 B, 28 nela A 5 RgauRuasi sdsgi-l ald Radudais-d Fuie 52
[aga

L M2 alerd adls

205



206

ugln 12.3

0. A & SAsgi Assl ol sl W2 yelugl adat dldl el % Uil a2yl
d ol 53 8 durl visdel gial dul ol FaBid 4 a9y 9. 2, diesHl Sasgiq-l
oA deil a2 glRl He Ul U 8. whd URHRAL dlesHigl el a0 2190
Sld d AR dlss sedld, ¥ dls ORIl AR @ISl €U d AHAdRHSs 58
0. Al URHIL HR1ddl AlesiHidl F-l Al atid Sl d- He dlgs s 9. il
% URMIEBL YAl Halgs -l YRl 4y Hald doud .

12.5 YaAgsAl ARy F+ll U 28R AW 8§ a4 uRewl

(Factors on which The Resistance of a Conductor
Depends)

s s, s AHR, () donS-l 2s FaH-AL d [F (1) e ealda] 2 2As saqd 2usld 12.5
wHdl oAdl uRua el sl

o 4) ®

I G

ASlA 12.5 As -l HARAY 58 Uvldl ¥R AR AW O d-il HeAY HeHl [ga—uRua

gd sal ol oudl, leaul [Rgdyas ikl

g (RSl 2 dird 22 FsHHAL ol iz 2 B+l 2t A ueL donsS o aell Aed 3 2/
gl [F 2l 12,540 (2) <3 suldd 9],

vflead wadis «diHl

8d Ad a7 ol ua ¢ FsAl dik ((3) gl salda)d il M dikel 218der &sisa
ay ¢l 8, sl alleaniadl v adl [Qgduals ikl

Ml il wout dioidl dR (usl 12.540 (4) gt ealdd)d uRuauni . Wil 3 2
diRefl doits 2 21Berd Axsn UuH ML dR ((1) gL ealdd) Fed . [Qedidie-d viadis ikl
£35 Bauul [Aeduats-dl dasiad 2u-el il

9 [Agdudle sl dous u 2R v & 7

9 [Agdudle dlgsl de U 2 AW B 7

A ol HA B F Al dous oxell sl dlend vadis s wy B,
WRUAHL AUl dollSl 8L d % gednl oiAdl diR diddl [Qedudied yed 9 8.
AL, GOl dal 2UBET Aotsa HRLAd 6l getrtl A8 AR didrdil Ha{lerd viadls
olecld 6. gAdl [y [Alsel (12.5)-(12.7)] @wd) wisdl 2meid HigH ¥ 8
5 dlgs dldl wa (i) d-dl doits (i) deil 2498l 8xls0 (iii) del gl nd

U2 212 AN V. AlsALSYd sl M uld B 3 253 dAlgsHl 214AH A dous
[asuq



(Dl AMUHRHL A DAL AASN (A)dl Al UHIBLHL S1Y
Rl

24

AH15201(12.8) 2 (12.9)1 AU S,

Lyql

1

R oC —

A

l

Rocx

l
Rsz

0. ded 3,

(12.8)

(12.9)

(12.10)

i, 0 (REL) AHUHEAL 2AANL5 O A dl dlgsil sl [Agdaaitsdl 58
8. Aasdi-dl STAs% Om 8. d gl alaBls o 8, ddil 214 Bratidgai-l
§AAHSAL vot 9L U B A ddl [AdR 108 Qm 4l 10°Om 8. d [Aed-il
ARL Alesl O, dlesl BAl & WR A 514 Fdl valesidl xabsdiAl B
1012l 1017 Om 8. geusil wAUY el AAAUSAL Gie UM AL clgald 9,

ses 12.281 U Adl ¥ 8 %, BuaigHdl 21a8sdl dudl 3o uqil
sl a8 8. Batigail Gl Al calRd AR (2e+) adl Al 2L s1R80RR
d dgiRul [Rgdbe{ly wa-dal auad 8, Fal 5 ddlsgs fl, 2ike: 493, [Agd—
oleotel Betliez 12 s Hist 2oRedl GUEldL Ay B, %I dioll A ey FHuHHAl
Guadldl [Agdudien dée (transmission) $cll dlRis{l oistldeul wy 6.

5125 122 20°C AWM 324is gl AAdAasdL”

g sl

Fatugail

VA5

el

diel
seyRun
2olRe
[Hsa

dlvls
sy
YRl
oL+l

siRevest (Cu 2l Nidll Pisttug)
M (Cu, Mn 4 Nidl Faud)
(£ (Ni, Cr, Mn 21 Fe-{l Bisitig)

s1%
AV W
Holl-ALde
€lR1

s (Y8)

1.60 x 1073
1.62 x 1078
263 x 1078
5.20 x 10°8
6.84 x 10°8
10.0 x 1078
129 x 1078
94.0 x 1078
1.84 x 106
49 x 1076
44 x 1076
100 x 1076

1010 — 1pl4
1013 — 1016
1015 — 1017
1012 _ 1p13

1012

# AL @l Hedl dle Avialdl Al dd e asdl aud i yed Gudlbimi af sl ol

[aga



208

BGelglmll 12.3

(a) % [Agdoicordl Bai-e-dl xad 1200 Q €l 4 d 220 Vi wiliais
A1 FsatHl 204 dl [Agdoieor edl [Rgauats vl ? (b) [@eddler-l sidaxil
§aH 100 Q 8. dA 220 V- Wilcrait e Addl sedl [@Qgduaie W ?

Ba
(a) uuBdl Auadi i 8 5 V=220 V; R = 1200 Q
220V
wdls2el (12.6) wdl, ([Qgduae 1= 7000 ~ 18 A

(b) UuBl 2uMdMl 2 ¥ 3, V =220 V; R = 100 Q

220V
1528l (12.6) udl, [Qeduas 1 = T

220 VL At [@ed wldaiqnial [Qedac 2 [@eddlex girl Wadl
[Qgduate-dl dsiddl il |

22 A

Beld® 12.4

ws [Agddler wldRandigl 4 A [Qgdudae Wad 8 AR ddl 8 84 q-l
RgdRafUAAL dsiad 60 V 8. % [AgdRadHi-nl dsldd 120 V yHl asrami
WA dl €ler deddl ws viugl ?

Gia
2R UMD i 8 5, [QedRaldHiAddl dslad V=60 V, [@gduas =4 A
. 60 V
AlgAeil [Fud 2012, R = X2l o150
I 4 A
. 120V
ed, [QgdRafauinndl dgad 120 V sdl, [@egdyas T = % =g %A

2, dlentidl daddl [Qgdudis 8 A a . 8.

Gewdm 12.5 :

Higril 1 m dots Huddl diRedl 20°C  diudil a4 26 Q 8. % diedl e

0.3 mm €, dl d ciwditd gl 2ausdl sedl ? sves 122+ Gualal 531 dir-ll

oo yalduid s30,

Gl

UL, HUUAHL U B 5, 2dAY R =26 Q, Ar d =03 mm =3 x 10~*m

dal diel dous 7= 1 m. 2], adlse (12.10) urell e Yl dirsl 244045l
2

we FHdl sl a4l

P =184x10°Q mud 8.

214, 20 °C v 20Ue HidHl di-l 21aA4sdl 1.84 X 100 Q m 8. shes 12.2

Al il Hol{lardl wadsdl 9.

[Gsun



Gewsaw 12.6

Y geurdl [ dolls e A 2408 YAAAL dlRell A4 4 Q 9, dl Ul % gl

!
2

Gia
Y4y iz M2

Rl=p%=4Q

ol diz M2

R, =1Q

M, dl diAdl waY 1 Q 8.

= doll 2 2 A e HAULAL ARl AU Sedl ?

2

Al 38R A 7

. clesdl 2aAY 56 oloidl Y MR Av 8 ?

5. Al wadlAdl Gdr sives 12241 2udd HiRdlAl Heedll vl :
(a) @lvig (Fe) dul Wil (Hg)Hidl 4 auiz g des 8 7

(b) 4 s A% dles B 7

W5 % gl siddl s Wil A s Uldol dR WA [Rgdauihdran- wd
il slmiel [Qgduale wadial add ? a we ?

3. 4Rl 3 S8 [Qeduesl o 94 42l RgdlRulaiuddl dslad a2l »u6-l
qeuedl 24HL Sl dril AARAH dell d % W 8. dl [Aegduzsuidl addl [gduaea

4. W We 2rer dal [Qedselldl Sda ws gl ettt BistugHl et 2wud & ?

12.6 AYSIAL daA-l a1y
(Resistance of a System of Resistors)

BLLAAL [t 2048l S2als A0 [Agd—uRuall [agl ellval, 2uuel aussuial addl
[Gedudle drl 2404 214 6 981 a2 ay wddl [BedRaMMAAL dsiad Y2 $dl
Ad 208R AL & d Ay, [l [@ed Guseinl 2uusl well ar aAHi-l (Al
ALAAL Gualor 5T el dell 2l 2L wAAHIAL AL YR ilguHl Run
5ol Ad @ wdl wsid d ol wlla ¢l

M 2isollon wd o Ad wdl wsty 8. 2ugli 12,640 s [Qga-ulRua
ealda 8, Ful R;, Ry, Ry 2d4 Hlddl 281 A8l 2soflan a8 sy (3s w3l
il ofldd 93 wd dx) ddl 9. waEIAL 2Ll Ade sAel-oAde 58 9,

[aga

NZY9I




() (V)
I wi
= :K\
— HHH! :

wisld 12.6 AlHi A3ar xaRA4l

gl 12740 AR 25 A A eldd © § Ful A8 R4Sl Asuid
(Bigll X 2n Y a2 Ada 8. 2], Haidl Asoflon wed auid a8 du sda.

R,

I

—IHHHF

~
S

()
A
2igld 12.7 u¥idz Anda wnai4l

12.6.1 thclfl@l'i - 1L (Resistores in Series)
AR Fedls vaidln Al Ada dl WRuadl dddl ddle 9 A ? Al AHged
waY Fedl wy ? wdl, s A uglt gl Anwdl Udet s

wyln 12.4

oei—ofel Heu HLddL 8L Al sellil Bl 2usla 12.641 ealedl wAR
dud s oledl, ws Al dul s wosn e %Al dad L w9l w2
1Q,2Q,30Q a9 yeuril Ml dul 6 Vel szl Guylol s30 a5l
gd 0l ol MAdl Al vadlst il

oL oMl 92 wlead @i AR Al oledl Asl Ol e avid Aled
vadls ikl

9 dud wi{leniall AR Adl [@gdudisdl yeudl S8 38R A Wi © 7

210 [Rsuq



dd el 5, vi{leanl [Agdualed Hew dd d o W 8. d wRuani wxler-u

Y

@A U AR At Al 2l 2 2l 2l § 2aRA AlHl Addl uRuaHl

~ ~

£35 GLOMHL AL [Agduals €l 9 ed § £35 walEdl aui [@gdudle 48 9.

udln 12.5

uglrt 12,430 iyl 12,640 saledt AR 281 el Arl—Asii-l B
X dal Yl a2 dieler sl

URUAHL sani @l o1l diceilerd wadls AEL d AaRllAL ALl
a2 [AgdRalaui-l dslad 2l 8. WA 3 d V 8. ¢d olel-l 6 841 a2
iRl dstad Hl ol yedl dvudl,

sl wol g s A dleelend el g s gd dleelerd uun
BaAMrl 6 B9l X 2 P azd ol % gl 12.840 eulda 8.

g 8

THHHF ——(2)
2igld 12.8
5O ol Rl 2 YU 2AAHAAL 6L B9l 922 [BgdREfAAL dslad
AL W2l & d vV, 8.
L % Ad olslHL 6 HaARH U2 Hadl—adl [EeidRula-l datad ikl

WL 3 d AgsH V, ud Vy B

V, V), V, 25 Vy. a2l sl dizdl,

dit el 3, [@edRalaunl dsiad Ve 3ed [RedRannl dsiad vV, v,
Ul Vyril AR %ed 8. ved I wadAl sel-wdieidl 98 qAHl
(gL RRalAHIAAL dstad ulsadld 2atlAl [RedRAfuUIAAL dglddrl AAAL0U 61RI61R
8 wed 3,

V=V, +V,+V, (12.11)
QL 3 2ugla 12.840 eulda Rea—uRuadi addl Reauds 19, eds saziumidl
addl [Agdudis wal 16, dell 290 ARl A3al 2aiblL 2l s AU R
R %4l sty & o=t ol 94 a2 [QgdRafadiadl dsiad Vo ud uRuanisdl addl
Redudie T ddl d o 8. 4% uRuad gyl Fuy dapp wsdi suve-

V = IR (12.12)
ua 8,
(g

211



AAY AR HA—2AAL AU [HUH @ld, Uil v

V, = IR, [12.13 (a)]
V, = IR, [12.13 (b)]
ul V; =Ry [12.13 ()]
A ©. wHlsel (12.11) udl,
IR = IR, + IR, + IR,
2l

R,=R;+ R, + Ry (12.14)
WIH, 2R A AR 5181 ASTH 5 wUR Ay L ARl sl 2ud
AR AU g HAAY R, Al5ddld #HaRlHl Ry, Ry s Ryril ARalaL 61612
gl 8 daul 2 g waAH 1S Ul Al5Adld A Sl Hl2l Sl B,
Gewg@ 12.7
20 Q 2aRM Huadl As [@egdoico, 4 Q Y HRAAdL Alss, 6 Vel oedl
A A B (2usld 12.9). (a) WRAAL g4 2aRld (b) UBuAHiE] dddl Y
A (c) [Agidotcotl B4 422 dul dussl 931 a2 [AgdRaAlaHim-l dstdd 2l

AW, > >
4Q
I8 A
+ - K
—{HHH —( D)
6V
Aigld 129 4 Qrit 2q04 27 6 V-l oi2d] wd Aol A3 [QAgacieo

Gia

[Qedaicot-l a4 R, =20 Q

a4l A3 clssl 244 R,y = 4 Q

ddl uRuaddl g wan,

R =R, +R,

R=20Q +4Q =240

o2l 6 B¢l a2l g [QedRafUindl dslad V=6V
sd, gl Fay s uRuayidl addl [@edyas

e i
I =x;
6V
24 Q)

025 A

[Rgidoieot 2 dlgsl wedl—nadl AgUstl U oL Uil
212 Rsuq



[Qgdeieal 831 a2l [QgdRalud-dl dslad,

Vv, =

20 Q) x 0.25 A
5V

A Algsl B4 92 [agdRafani-dl dstlad,

V2=

4Q x025A
1V

WAL S sl [Agdoeieot 2 dlgsl R8I @l Hs AU AAAY Hgal
Wl gl dl d-fl a2 Hedl dldl ASH § Bl izl 6l B3l a2l 6 VL
[RedRA[MAAL dslad W2 WRuani 0.25 A [Agdudle dd. LS 2l A4 AR

R & ddl,
Y

R =7
__6vV_
=~ 0.25A
=24 Q

AN

2L Rl $8 HAAY © el d 6 ARAHAL AN F2dl B,

us-l

Al [Aga—uRua eRl 5 Ul €35 2 Vel 28 s 25 5 Ol 2dly, s

8 Ol AAAY dal 12 QAL AAAY dal s wolsn ol seldl sia €.

wed 1l uRua $31 elRl 5 el dadiidl AR udl [@Agdualed vl
e ilex dut 12 Qel maRlddl 84 a2 [QgdRafaaundl dglad

e s dieedler adde gl vafler A dieelen-di vddisl g ¢dl 7

12.6.2 AR %A3& 2dAHL (Resistors in Parallel)
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12.7 [agduasl ardla 2R
(Heating Effect of Electric Current)
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12.7.1 [Reggauae-l arfla 2uqi cuagiRs Gualdll
(Practical Applications of Heating Effect of Electric Current)
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12.8 [Agd War (Electric Power)
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