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S, THfAT geiaeiier aRuel § o9 &9 ¥ ST fFU S &1 e WiiE S

T SR g9 ¥, o7a: 39 9 991 *ie & N e T 9 o

WROM 3.2 Ufalierer 9UF &S

Tl 0 1
qq 1 10
SIS 2 10?
BIEuil 3 10°
e 4 10*
B3 5 10°
frem 6 10°
ST 7 107
TR (W) 8 10°
qhg 9 10°
e

=Sl T 102
JUEA

HieRiee T EHIe T el s WHE Bl € TSt S
aroft 3.2 ¥ geliag 1 T 21 fol @ vgelt & enfiEt o o wfie
& Tedt < Wil 3Rl i FEfE W €1 Al ui qemerd
Tk 1 FRRE w5 § (S i aroh 3.2 § gEfag €) den
sifam o Heran Steren R 7 o gfaerd 5 gefeq fa=ron &t
e hidl ¢ Hf-hedl 78 Sifam o T et @ T smvm
T ¢ T Ter 20% € (Fo 3.8) 1 St & faw, =g =m @
AR, e, den SR gew &, af frie 1 7 5% Herd 9 o
YT 36 x 10* Q 7hmI

3.8 ufduuehdar et a7 u¥ THefwar

Teref 1 gfqieehar qrg o€ sl o St =1 fafae weref we S
Frfear wef¥a =& @) T Hifta ad aRe] §, S aga eifues Rl
BT, ot enfcash =Teteh 1 o1 Ufaierehdl i 39 YR ook
CG

pr=po (1 + & (T-Ty)] (3.26)
el p,. AT TR Wfaesha € q2 p, |eof 19 T, T 3okt A7 B
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10
20

(b)

fer 3.8 ol wiegw yfaues
(@) 22 x 10%Q + 10%
(b) 47 x 10Q) + 5%

o h! FeRIeraT arq-Toe hed & 3R ARl (3.26) W ot fomr (am) ! @) wrged
% fTU o 1 W ¥AEE F1 € A1 T, = 0°C R FI UG & AU o w1 AH

rolt 3.1 ° geftag 2l
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T (3.26) 3 HaY | T A0 B € fF TR p, & M T TH W
@ 2Rt B 9, 0°C | g A Al W, Wh Teh el 1@ 9 Hih! e g1 S 2|

3d: FHIHOT (3.26) i forelt Wew 19 T, o e feorslt wifra i | o
L GHd ©, Bl Wh Fia—hid Th e W@ el
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o7 3.10 ™9 99 T & %o & &9 H o 3.11 fafvre 1= &
frrm i wfciEre ot gferierehar &1

arg- e

%5 Te1el S o i (S ok froher, iter aen swiftrm &1 fasig @) ogd goa
- freiar wei¥ e 8 (fos 3.10) | HiA qen shigeet § ot gl WehR o o
g1 % o7k wfie #1 qm-fasiar g w9 €, @l 3 uwed dr eteg A
gfatierest o feior § =ue w9 9 ST R S R

wTqet o foradid, steferern] w1 Sfoieshal @9 § gfg BF W % 8 St 21 29
Ty fsfer B foe 3,11 # g9iten = 2

TH AT (3.23) ° oo ROl oF SR W Hfqleehal &1 ard- e

1 UMCHR Y W G hd 1 39 GHIH O TRt uerd 1 wierieeRdar e
S ®

1 m

P ; ne’r (3.27)

fordt usred &1 WfcRierehar Ufq Uehish oad | Sl o1 S q1 S99 e o
Fogl W yiaedt &9 9§ feR it 1 S-S 89 99 SeM 2, TR o o s
At SRl 1 e =t St St @ forqeh fomeey gug i g ot sed
S ®1 gEfere WEgl 1 fEd @H ¢, 919 o WY S

uigelt W n &1 a9 FeRar St €, sufaT A9 S W ¢ % 9H o Ued o
HROT paEdl €, Sd b goe Yaror fema 2

ety ferdifea wa srefererl | @9 ¥ gfg & WY nd f gfg B 2 TE
gfg Tt (3.23) H ¢ o B drelt Rt off s @ ot sifue w1 afaufd e @
raeh wereaey T gl o fory gfRiehdr p s B A9 o 1o ue S 2
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SeTeur 3.3 TRl fagd S | b o 919 e1aed 1 SUERT g 71 S

THY T 0 oY faEd O yanfEd gt @ df el 99 W (27.0 °C) THHT
TfeRIE 75.3 Q T ST 21 ST 39 SRR i 230 V SYfd § TS had &
Al o Yohe o U § 2.68 A 1 TR oW Tftd 81 St 21 FehiE-steeE
#1 T a9 e 2?2 fem w1 ofwfaa am afer ¥ wfady 9o
1.70 x 107*°C' €l

T

e 39Fd | R 9gd %A © dl drdid GArel i SU Y S Hehdl € 3R e

TS T AT T, %R o 19 o aW0eR & Sl 81 S 2’ i S & wafs
foran ST, @ URfAe O TRl A 2.68 A9 @ iU 8 S W
o ¥ o ATdE 99E o SRl A9 S| 9% il hl ST heasd
iy &t fagd ¥/ & 2 wH I BT Fo Yohe H TR STewen yra
B ST qen a9 3R T S STeEa w1 yiaky den gt ¥ ot T faga
R T TR AE 9 T ST qd TRl a7, W il R, 1 AH
230V
R ™o 68a
ey R, =R, [1 + a(T, - T,)] %1 ST Ha¥
a=1.70 x 10*°C" o WY HH W eH I e g

(85.8 775.3)
T,-T, = 55 2820°C
(75.3)x1.70x10°
319, T,= (820 + 27.0) °C = 847 °C
9 YR, A9 3169 1 A9 (6 U1 oh HROT A9 G976 Jiqewl § g o

&9 o I §) 847 °C ©l

IETET 3.4 TISTH WY AI9aTd o AfeTH o d) kT Hiade fedie W
5 Q @ 99 fig W 5.23 O 21 e AIAEMG 1 fRE aw-swes § yfes S

A1 & @ wifeTd o ) &1 U 5.795 Q 81 Sl 81 S5 1 19 Iehford
Hifera|

TTR=5Q R, =523Q7MR=5.795Q

=85.8Q

R -R
3d, t=Rt °-x100, R =R (+at)

100
5.795-5
~ 523-5

0.795
= x100= 345.65 °C
0.23

3.9 fagra ==, wrfem

x100

et =Teieh AB W fo=R SifSe forad A9 B &1 SR [ X Yefed & @1 81 A de
B R faga fawea wwe: V(A) T V(B) ¥ Fefua frg g €1 < o A 9B
X yafed B W ?, V(A) > V(B) 3R =i AB & fa % dft= faveid
V=VA) - V(B) >0¢l
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At T AU |, O B Th AB1AQ = [ At A ¥ B &1 3 Ferdt 2l
IRATITER fog A R 31awt wi feufast Ssi Q V(A) oft e 35 YR fog B ™ 7@
1 feafast 1t @ V(B) ®1 SR ferfost it o 12 wferiT AU, ®

AU, = sife feetfre i — refores Feofest ot

=AQI(V(B)-V(A)]=-AQV
= IVAt<O (3.28)

Ife et =Teteh o AT o Feg ferw Tifaam € At ST Tfasy it off aftafda

Bl ® e for e St SAaiafdd ®1 S St o S § I qRom feherd

€ fw

AK= -AU,,, (3.29)
ERC)
AK=1VAt>0 (3.30)

37q: =TeTh oh e ToR[d & o U9E | TR TeN Hod 9 § faaH Bd ot
IR TS STl o S| denfy, eR Teet e © foh W AR W, efee @iia Tifd
Y T & A € S AAEd] ST96TE o ¥ Heid 1 8 URITHA i Sfey | ST
e AR ¥ GO o HRO B B HeE! o HHA STEl gRI Wd i TE S,
TRATET oF T A H e off S {1 IREI] SRl Yool 9 9 o hid @ ereffd
Ttk 9 B S B 9 YRR Ush ard(deh el § hiel SidUel At H HOHT % ®Y
T & o1 o1 gieTor

AW =1 VAt (3.31)

Ui Tehieh GHA | &1 g Sl &ifFd vfe o aReR € P= AW/At 3R &0 9
FT TR T

P=IV (3.32)
3T & fM V= IR ST @ W 80 T4 ©
P=1?2R=V?/R (3.33)

S for R Wil o =iereh fSe [ fored o yenfed &1 @ 2, § B aen vt &

(T &) B T 9 wiE € S, SR % fen frd aruded faga o 6 et
%! T Ll 2, FSTEoh SR 98 FO1 qe YRt o1 TefeRtor shar 2

Ig vIfed el W ol 82 S & 79 Teet T A Ik

g o forelt =moter o Tl o 1 ger® S e & fau

f FoTeTE Y TF 9 9id F SEvIRd B 71 Sead 8 6 ©

TS 5= 59 wifda &1 omgfa st =mfew) foa (3.12) o foagm
¥ % W T T UF WA s o e H A
o e ORI S € ST WA T STR ST a9 H T,

FHL B
TR (3.32) 91 (3.33) H Wfd o famw fgw g

=Sl ¥ I8 T Bl ¢ foh forelt afativres R¥ &ffaa wifem

o 3.12 91 & el @ Al oo 0 3q wees § yeifed O a9 SE F W deed W RRE YR
RSO 300 Bl 81 Ufcierss R affad St R = 2

fogd SToeeg i THAE Soft 9 STl 2 iRl (3.33) w1 g wifer Geror o Hewyol ST g
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GER0T oheel g femen Sl € S fop Sehel el U el Wehd €1 T ® o g9 WeR
WAl | R a0 FR@H § Sie del Howul shfddd H g arel Wfk & il =Aad
FHT TR 39 G foh THH BW Y Ul B Uehd 1 U gfed R W foER
fo R il anet weror shfae @ gt wfed P oy wgar @, o sifoa: s
BF1 € 9% R o Rl & o9 dieear VE SR SHE I o[ o) vafed @ @ € o

P=VI (3.34)

eR WY 9 IR 1 WARTA e ared T ari o1 wiadie aifid ® 3R e
R, ¥ WS a0 H St &9 P, S foF oef o v @

P =IR,

P’ R,

=7 (3.35)
IR (3.32) ¥ 37q: v P&t fopelt Jfed o1 Henferd e oh g, S ar
o vifer 7955 V2 o SHhAMI! €1 UeR RYE ¥ 3T a1l GeR0T shadd dehel Wi
T TId € T ITRT G R FTHT Stk B 81 HeR ® BN At wfe-a P
HI T FH & w37 fogaart T  g8d deedl VR foRE om0 yeifed &1 S
21 7T HROT B TR 37 Wiferd WEROT A R S siieedl o @l w1 g & el €,
St o STeel ol & W U W Ueh W S99 Bl 1 a1 Sl diegdl R R
1 WA TR T B 3Td: T R i dieed] Sl SYAN o oY SUgE WM O Teh
Ifed gR1 fo TR F'd ©, w9 fman S 2l

3.10 Ufalrerehl ol HATSH- 20T G aT
qIyd WIS
3 & a9 9, T T g R e fad & weg faseiae ve, 9 varfed &

I=V/R=9 &1 St 71 Hefi-sheft gfedierss T TR o Haiferd wd € 901 39 TR
FASH % qed WAl o g o fau e e e )
I

P N N
& @ > >

I R, R,
fora 3.13 =1 wfaUeei R, W6 R, &1 2071 HefisH|
T yfediosh 40iwg o #2 9 ? A 390 9 Shael T e fog gaifsa e €
(fe3.13) 1 A% Wk < wicriersh, <1 o St waieH | sier s © (fe3.14),
Al A 1 SofiRT | WA hed &1 TIed: e 39 IR o1 T SfHeh Hekieehi
o 97l HASH o fy T Fehd 2

I

T R, e R, > R, >
fora 3.14 T wfwiwshi R, R, T R, 1 907 HefSH|
T 1 3Afueh gicRiere wvd o HaAfSd ®e W € 4fg @l gieRieen o wh
Ao ¥ I B IR S e s i ot emum o weifd & (5 3.15)1
I

I R, I
A B
I, R,
fora 3.15 31 wiierel R, 920 R, 1 9Ieel HAISH|
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< fRIERT R, T R, 3 407 WA W fa=R o €1 S STeRT R, | FEH
W € 39 R, ¥ W99 w1 Afew) Hfn fed o, 6 % yee R R0 7, 66w
a1l A7 € fF 7 U R, 9O R, ¥ B WAIfed @ W@ 1 W % frem 9

R, % HeF fa9eial = V, = IR, AT

R, W& fawei = V, = IR,

TASH % T faweid V, V,+V, % SR 7| o

V=V+V,=I(R, +R) (3.36)
e Wl & SR fF e 1 god WM R, o, S R oW % fem g

R, E¥ = (R, +R) (3.37)
IfE TR UE I e gofid § 9AfSa B d 36 TR

V=IR, +IR,+IR,=I(R+ R+ R) (3.38)

e T 8 TRREE R R FN 0, R, R, ...... R, & S § w6
& fou forer #3 wod 1 g JRRIY R, @

R,=R +R,+...+R, (3.39)

79 31 FfaXerehi o Ted HaeH R foeR & § (F993.15) 1 S eTaw A it et
SR & st e B 2, ifer w9 A R, W 2R A SN T 8 R, § BN A
afed eran 21 ot # g fomp sRd 1, 1, 1, Fifée fogeii W st e ot <X §1 o

I=1 +], (3.40)

R, W ¥ &1 2\ o] T W, A 71 B & A&7 faveia

V=L R, (3.41)
THl @@, R, W 3 w1 2 @] i W

V=LR, (3.42)

sI=0+ 1= 11+R12: (RLI-FRLZJ (3.43)

afe FASH I TF 7o 90 R, ¥ wfaeenfyd &3 d1 oW o e 9 e g

R (3.44)

R. R R, (3.45)

eq

TH ST W I8 TH Thd § for fiF wfRivet o aedenn | 30 o faggd
Ted ¢ o7 (3.16)1 .

forg 3.16 1 ufcebl R, R, 991 R, 1 9I¥el HASHI
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I=I +I,+1, (3.46)
#R R, R, 9 R, W 3™ &1 f50 o] & W &9 0 €

V=I R, V=R, V=LR, (3.47)
ISSERED

1 1 1
I:II+IZ+IS=V(R_1+R_2+R_3J (348)
TF G Wy R, S WS 1 wfaenfod w8, 59 wER e
1%

I=Req (3.49)
HAd:

1 1 1 1

R, _E+E+R_3 (3.50)

e o Faifeid wfatierenl sl fedt o 9 o fau 369t SR W 89 a9 foa
Tehd g1 ued | g2 n ¥flEE R, R, . . . R, 1 ¢ G §

LIRS S S
R, R R, R (3.51)

T OfaUeehl oF 31 A [FHIIT (3.39) d1 FHIH (3.51)] hi 3Tk
Sfeet uftuelf st &M TS dieedl A FH ok fag
UGN T Tehd &1 ST ok forq ot (3.17) &

IRue T R FifsT, S 6w R, R, Y
T R, &1 R, 71 R, TRe%H H €, 37d: 0 3% R ‘ !
%B@C%ﬂ@@wqﬁﬁafzﬁjﬁﬂ B3 c
yfeenfd % 9d & ’ R,
1 1 1 I
B p o = ° R o >0
R, R R, A I ! B R® c
R I
RS — R,Ry S A —
YA, Neg R, +R, (3.52) A R, C
: : . fo 3.17 9 wfaUwel R, R, 921 R, 1 HASH|
23 . 10 N2 3
after F o/ R, T Rl AN Hee | E = gfqUyes R, o @1el gofishd | HAfSd R, 991 R, o6
Sefeh WIS ol Toh g Fiaid R.2° 9 wiaeeiud UIYERA HT I TiaRiEE
T T ¥ = gfeRiel R, R, 99 R, %1 e Sfadee
R” =RZ+R (3.53)
I A 91 C & HeA dieedl VR, df 9 faga om 1 Aqm
Vo v
R’ R +[R,R;/(R,+R;)] 109
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"RR, +RR, +R,R,

V(R, +Ry)

(3.54)

3.11 u«, faua aes a1 (emf), 21afier wfawre

()

o=
(b)

o 3.18 (a) ¥THE A P
qAT THOMHF e N o6 91
T foa sToereia 9a &1 @
ot Tqeedt & fou sl &
e Sl F@iT Y 21 faega
sTTEed § A a1 B fog urefues

IR WP TE N o fehe 2

(b) T T HT Gehd|
+ fog P =1 qen

- %1 fog N seidre # 3fm
F T ¥l o T T
HASH P 99 N T &A1T S 2

T TEl € Soord TR ® o T staselt 9 fora uftuy ® womdt um
1 ST @ o oIy U wlel g 21 s T T 3,18 # fe@mn wn €,
T 9 ¥ Th ¥l o < Toioie e &, S fF eI (P) o Romes (N)
FEan g1 3 T foed soeeHt foaad o gd wd 1 faermd ¥ g solRrs
e TTeIed & WY STE T STRH-USH X &1 THh Hoa®y HHIHeE
TR o ek U e erqeret T o fepedt fag AW [fo71 (3.18(a) ]
A W T SRS % AE TE YA V, (V, > 0) B 21 36 TR
FUNCHS SoiaelS 319 3ish Ui o fagd sTqere-t faeed o forslt fog B &
e Teh e fae— (V) (V. > 0) T &l Sl B1 ST whig o & =1et
wafed gl © A wod for sauet faerem &1 g9m fave g 2, foaa
PAN N o A7 faudi@ V, - (V) = V, + V &l B1 39 R I I
fergg aeeh a7 (emf) ed € 3R 38 ¢ ¥ fAfde i 8139 whR

e= VA4V >0 (3.55)
I T o ¢ arqa § wh faveai@R ®, o €l qenfy, s9ek 9 o forg
faga aTesh et 1 STan Uiy SRol 9 +3d € 3R 98 7 39 90y faan
T Al S9 Ig e 3fad €9 9 99sh 9 T8 off|

£ 1 e HHSH o T, ¥ ¥ Haifea T gfadiees R W fo=R #ifse
(e 3.18) I R Bt Wk Tore[d &I C & D w1 3R Welifga et &1 it fom
&Sl AT i S geh! €, Teh TR ORI ST 1@ S ©, Shifen faega e,
fIegd 319Iea @ TR N ¥ P &1 1R yelifed eidt ©1 Tqeea: fogd eowea o
TR T&l 9N N § P 1 3R Jaifed et € Siefeh R Y el 7€t ¥ P YN
1 IR yarfed gt 2

for foga 21aeIed o TRt I% ¥R Yelfed Bl © SUeh! U IRfad gfade
rem ¢, T8 Ot 1 eTiafe iy wed € ved g9 U feafq wofeEr
& R #d & 588 % I= V/R=0, 5@l V, P31 N & He4 fawaia 2l

SIEN

V=P O A% H&A fgaaiak

+ AT B o T favaiaR
+ B @91 N & 77 faaaiat
=&

(3.56)

37d: ToRd ae® a0 ¢ T Gol IRUY # (AT 59§l § TR hls ¥R T8l ganed
B W ®) oA qel SRUNCHS Soieeis o Hed fawaiat B
Jenfy, afg Rafad ® @ 13 =& e s feafd & P aen N o 7 favara
V=V+V -Ir

=e-1Ir

(3.57)

A T B o T favaiat o faw =i (1) § momeass fag X s <ifsw) g
Ty @ fop T oroeea o o1 1, B9 A 1 @R yefed eidt 2|
it aftererl |, /9 o [0 @ fF e>> I, 99 afae § 9 o S7die

110

Yfeie 1 0" HE ST Hehdl 71 Wl o SAiafies gfaly o ardfas 9, fafi= 9
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o feru fa=1-fm 21 €1 qenfa, gk 9t o fae syiaftes gfemie, gmr foa saseht
¥l ¥ ogd Atk Bl 2
T I8 off et fohan & foF S R 9 et favaiat V@ o 31| o | 9
V=IR (3.58)
THHIOT (3.57) 1 (3.58) Tl HAMSIA e W,
IR =¢€¢-1r1

1oy [=—2 (3.59)
R+r

R=0% fou 9 & siferspan o1 W 1 1 9ehet € L, = e/ raenfa st
Yoii H eAfiehay STHd S 3 SIgd A R ¢ T et 1 TRl &ifd 9 S S 9okl

aEcl U A

A i § qfed Hl STailicieh STH i ATgHES TEHY URITG AN a1l 9 ¥R &1 7™
TRER A T ] oS dfed S UREed wi, At o mefte fasidl 5w, See w9 9§ SR
1 ST Hehal 2l

agHeca fagd, fagd Sae o YUl & HRU S Bl &1 MFAHSd q gahHed o UR
wifefe gREAien fohen o g fogd o U et 1 el argHee § U e et © ae dfgd gighed
SN Wifod 1 Sl 2l

aeel § 9t o U7 BId € S fohid € §, THUd €, 22 € a0 The-Ihe el 9U% &l S &
B Gl KU1 A AT q1 9 el SRUTcHe 3Te¥T WISl hid &1 3 AEf¥Td o1 sIkell o Seademg
Td T o RO YU Bl W 2| SISl oh Ul | ek Gl He 9 Flcsh ST € S €
raeh Hrol fgya &1 G it 81 Sefi-eft SIgell o qof W Teh 31cid Seel 91a9l 91T S 21 dfed
A i IRGlG o THF Xt SR B S B | &, ofaRker qon et fafwwol arg w1 em
AT BT A H ARG HId B IR Fa Sgd =ieish (9 ®Y W) B S 21O q I8 & weA
o aAfafiea e o1 eIl SISe o X off faeer Aen o foe@ fava Sca=1 & ?1 98 <@ O
diee o aXeR B Wehdl § SR 3fdad: oarg § fogd wiakiy, W 81 S € qen qied TP vl Wy &
St € U TR UEER R R yeifed 2t 21 fagd &9 10° V/m & Hife 1 B 21 U dfed TH
urifia 3fd &9 9 TR oSTaTal shi SEenel d Gf3d eial 8 qe Yeieh THT quifid 1 syafer o
30 s Bl B Wfq o5 1 iga sid amed o 1012 W e 2l

I ArEm o off aeHed | 1w el €1 Yo HieH i foRd 8, sTered 9 el % U8 W
YR Y (S o deriafimer gfa anfdier ) ife &1 g @) & sifaled oxdt @ gt sresn s
o A qo IHSTHA Fcshdl oh HRUN S BIdl 1 SRl TR IS A HNcHsk gl §; faea
&5 eiE fHfEe g 81 ot W eiiea faga &5 eme 120 V/m gl € st -1.2 X 10°° C/m?
TS A T o HA 21 Rl o THE U3 T W, A FUNHS A 1 HAET T 600 kC
B IgHEA W SRR A H YA STEY e 21 39 fogd & w1 g9 o1 3f Sied H e e
FI UK 3R RO T8 € fF ad o gOR IR gfed, gl a%qE 91g # ge § " 2
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34T 3.5

I9TET0T 3.5 fo1 3.17 W @y 74 31q@R 1 Q 31dies Yiadiel o 16 V &1 Tk &l
T yieiell & T Aedeh H Sgl T R1 (a) T % qod Uiy qReferd it
(b) Yedeh SfcRierh W &R 1 HIF A1 HIfSIY G (c) dieed 9 V,, V,  d&1 V) 3|

AB, " BC
Eqis1l
40 120
A B 10 C D
40 60
r 3
16 V 10
—— N
fo 3.19
'

(a) Jeaeh Suft den ureedsn | Hag UfaUER] 1 T W ASH 21 Tgd 4Q

Teeshn § ] ARl 1 GEged qRid = (4 x 4)/(4 + 4] Q=2 QI

T YR, 12 Q TN 6 Q % UEHH H Tag YR F1 A qfay §
[(12%x6)/(12+6)]Q=4Q

T S g IRl (2 Q91 4 Q) 1 1 Q Ufkiess o6 @ gofishd | gt
FHeh eeeh 1 FHGd Wiald R¥M % od €, Fefd
R=2Q+4Q+1Q=7Q

(b) el ¥ Fa &

(c)

Z)e _ 6% _

R+r (7+1)W
Ad B Heg Sfierhl W foer sifse) afg 4 Q o gfaiessi 9 9 fodt ww
Hom [ TAN WA [ B
[ x4=1x4
o [, = [, S syonieti &1 wmfafa § «f = 81 fhg 1 + [, = [= 2 Al T8
[ =1,=1 A3 7% 4 Q Wfaes & o 1 A€ fgett B 7o C & o+
TAfTA 1 Q o Ffaes ¥ Yeifed 9 aell ¥R 1 6 24 2
TA: Cd D o 787 Fieieehi W forer wiferm) afs 12 Q ek o &m I qen
6 Q ufaue® W oW [, 31, @
I x12=1 %6, A" I, = 2L
fohg L+ =1=2A
e - (2) ai=(2) &

3 3 3

STefd 12 Q fedies W (2/3) A S 6 Q UfRiEE ¥ U (4/3) A 2
AB o H&F dfieedl I
V=1 x4Q=1A%x4Q=4V
9 A9 B 78 901 9 1 A 9 B A8 9ed S o qOwa 9 o
T T Fhd § ST
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V,=2AX2Q=4V
BC & #&7 dieedl
V,.=2A%X1Q=2V
3d H, CD o HeA dieedl U
VCD=129XIS=129X(3]A=8V
S
9 C 3 D & 9= 9901 ¥ &l C 9 D o 74 99ged Il o OHwaA
Y off o = G 21 Al
V,=2A%X4Q=8V
&1 S foh A D o e el dieed] U 4V + 2V +8V = 14 V&1 36 TR
Y 928 & fli & 7 dieed 14 V ? SEfk e aes 99 16 V R deeal § &fd
(=2 V) a2l & afs 9y =1 Q% gR B €, 2AX 1 Q=2 V]

G°'€ Inir21be

3.12 Ut qeT qvashH § 9T

Hierierent w1 Wi, T oRaer & St w1 ot it foman S wehar €1 wiaeen! &t
& wifq uftuer & o qen fageiaR o 9iehe o folt Tetl oF G &l T qod 9
Y yfqeenfua fran s gwar 21

€ & €
o |y ° | ° = ’—bl |_@‘I
AT B ! C Al C
rl r2 rL

fort 3.20 oM I ot ¢, Mg, & I T GIRT H HACTT &) r, T 1, ST
SAiaReh WY €| A TN C o "o Helv o o Hoer 1 o A 9 ¢, Ao
iaRh WY r, o TF Hel o S G S Gl €

e, JoiiehH | < Il R faem w1 (e 3.20), Sl Y% o T fHIA i
T B, S Wl & T S T T @ SR e, g, I Sl & faem
qEF oA §, qdl r. rQW:WWﬁEHFIﬁ'ﬁ%T%I

o= 3.20 ¥ IWIMT STER WfT 65 A, B 991 C W, fava &9 V (A), V/(B)
V(C) 1 98 V(A) - V(B) Teci Tl o ¥FIcHeh a2l SEUIcHsh 2fiel o 7eat favaiat
21 T (3.57) § T eAd e € uienfaa fRan 2, sr:

Vs =V(A)-V(B)=¢ - Ir, (3.60)
T YRR
Ve =V (B)-V(C)=¢,-1Ir, (3.61)

37d: G o i A 991 C o A& favaiaR
V,e= V(A)- V(C)=[V(A)— V(B)]+ [V(B)— V(c)]

=(e+&)-1(r+r,) (3.62)
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W ifgent
i B9 FANH i A 91 C o 7 fondl Tohed Il T Hiqeenfud s 9R o
fore e ot ¢, Ao SHidfn iRy r, @, 7@ T e g @

Vic= o Ireq (3.63)
THHION (3.62) T (3.63) Tl TANTT HH W

£, =& T E, (3.64)

el r,,=r +r, (3.65)

1 3.20 # B0 UB Yol & HUMCHE SARIE i TR Iol & ¥ TS
Y Heg foran 21 5ok T W 9% g9 <Al Ul o ulcHes el Tl e e,
Al GHI (3.61) | V= —¢,-1,

£, = &8 (e,> &) (3.66)
TIRd: gUt WA o a9 &1 9ot &t et off wen o fau fawaia fean s
Tkl B:

@) nU o ot HASH H oI Oga aeH aa 3ok AT [oEd e aal &l

IR O, T
. & (ii) n TS oF HU FASH T qod AaReh Ufalle Seh ATaie GfaRiei a1

NG IR T R
Al B e, #B I C UH T €, 56 S Gcdeh Hel o e el § Teherdl 21 9f€ 38
L no AT o o R 9 o RO soge ¥ Rt e, b S b,
&, el o1 ToEa aTesh 9@ RUTHS fUg o WY wiHfed e §, S|

S AT T T (3.66) | g2 2

. . 379 &9 Hall o Id Hars W e % §1 1, 99 L, TS o e
o 3.2 21 Sl 1S FAT . o 3 e arelt 9 1 e oW 1 wen I g B, R 98w
AT o AT AN F ek Safer 59 g @ 1R AR e )
STAE TG 7., T oI e e 3o &1 STEw =T Yefed B § ffad f aee, & W e @

El ge(l(rcl'iéh M GHHIT

(3.73 @ (3.74) ¥ U 7T ¥) [=hL+1 . (3.'67)
3 et e G @ vt 7 wifs faget B, 70 B, W fawa wwer: V(B) 71V (B,) Bl @@
w1 T E Ted ¥ W faar & W 35 fial & 7 favyai@® vV (B,) -V (B,)
BT ofd: THieo (3.57) 9
V=V(B,)-V(B,)=¢ -1, (3.68)
fag B, 71 B, 3 TR -4k W T ¥ ff Fag T o 7l @ A W
foaR w6 ¥ &9 Ww e ©
V=V (B,)-V(B,)=¢, - Lr, (3.69)
fose Il TN 1 9aifed i W)
I =1 +1,
=ﬂ+ﬂ=[ﬁ+g—2}v(l+l} (3.70)
n Ty n n n n
T UFER V H T T
€1r2+€2r1 rer
114 V= n+r, _Ir1+r2 (3.71)
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afE Fel & 39 HAeH wi 8w fag B, oIk B, & o= fret w9
THA ¥ G wfaeenfud #X faen fogd s 99 ¢, 7o S
wfeR r, B A e e e e

V= €y~ 1 Teq (3.72)
THERIOT (3.71) A1 (3.72) T BH =eT, 37d:
817‘2 + 827‘1
=12 21 7
€d n+r, (8.73)
r == 2 (3.74)
T on+r

T IO i B9 SR el ® W qlieh | Y& Y Hehd @
1 1 1

S (3.75) T e o (1824 -
e b2 1887) S % sifaerform
Eq & & deaat @ afeH § WRE
R (3.76) R | e : TR o T
- 3 fore < T $1 3R o

o (3.21) ® &5 <l 2fEAel 1 T T qe g6 YRR <A
F01 el 1 o T W Hag e € e g awd 1 den
I, ¥ =fiet 9 At freerd €1 afk g 1 o <fiEe wee
o eTeAeh e W Helg oY T S, et FeHiehon (3.75) 9o
(3.76) £, — —¢, % W A B

FHHIOT (3.75) A1 (3.76) i @M § foedi feran s
a1 71 A TAR T n T & 59k e Ok o ¢, ... g, T TR gfawe
r, ..., © SRS Ud Heud # € U TAeE 39 ThA ¥ % ged B e
foe s o ¢, Ao AR W r, 2 e s

11 1

ffert & off FET TRl
AR fohan 9 aftee o
feTe wem we fgdta fam smfoe
2

3
ja—
Q0
[\
N
|

o
Q0
0}
=

r,on LY (3.77)
eq 81 gn
:—ZJF +Z (3.78)
3.13 forarw & fem

faga aftuel ® wefi-shsft %% ufeieres vd ot Sfeet 71 9@ Gag g 1 9ot ud ared
TAeH & fow S g e Tedt o5 fRu €, o ufgy o @l faRm emet qen
faveiari o forq en wata & el < frem, {5 forwas o fem wed €, fagd
uftger & favemo o @gd STant B 2
fau 7w iy & 0 g wfadve | yerfed o) st R TR S 19 ArifRd
FT U S A FoE g R % S G % YA AR w9 e e
Tad 21 A% 31qq: [ ¥ Feifia g 2 df wfiers o faga om s arafaes fem,
R & fgon & B 9 9 womenss oot €, At arad o faga uw IR w51 fgen &
fordia wenfed &1 @ 21 6 wehR, e i (2refd et 1 faga wifed 1 i @
Hid) o faq I 9o RO Soaee i, 9 § Ya1e & W@l ¢ o Hohd oh 115
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% odifeRt

TerTen Tk e IR @ fafed ot €1 98 e oFeas 2fie P a9 seoncqes 2fime

30 Q
h
I r 3 )
40Q 1Q
L c
ad D |—0d
45V
Ly \/ 200
1Q
g f L, €
80V

fera 3.22 fr a W frehed areft fag@ am
I, + I, 9o a9 A ATl o o L 21 S
FRMEER [ =1, + I,. f§§ h ™ g9 &3 areft
U1, 31 h ¥ e areft ot Tk & o 7 iR
Hfy frem =, 3 of II%:P'ITI 3l 9N ‘ahdcba’ qen
‘ahdefga’éh' foq 91 Fom w5 ETG %—30[1
~ 411, + 45 = 0 9= -301, + 211, - 80 = 0

N o &= favai® samem, V=V P) - V(N)=¢e-Ir
[FHeRT0T (3.57), [ T&1 Tt o 31eTN 9 8ot P ot 3R yelifed
2 ael fore | 81 A O § SR 9 arett | i fafed

% g B9 P A N 1 3R sigd € o &ea:
V=g+Ir (3.79)
fogl =t sH fof gfsran 1 T w3 & 9% o9 §H
fraai den Syufaal =i ifvesrem &3 ¢

(a) Gy fram—fedt G @ Gy 9 g8 &3 are faga
RIST ST 91T 59 QY 9 e arel faga arist &
I & R g & (97 3.22)1
79 fram 1 yamT 39 de © g © T e fagd ew
e Bt ®, fRdt Wi o e o faedt fag W oemem
Hfea T e 21 o T F Al g R o (S
for Gf § Ew o vaE # R ¥) TR e el pa
farga ume o e Bl 2
(b) TR (7)) Faa—TfRiea] a9 defl § qftgierd ot ae
TIT & =R SIR a7 GRS BT ST T I S
& (fem 3.22)1
7e frm ot gere 2, wEife fag@ fawa fog =i

sraferfa o fasit wear 21 e foRdt fog & weom wX afg g9 9w s faig W e
g, d ot uReds I B9 =IfeT T S8 9 79 R fog W Sy 9N €,

Tg fram seife 2

ISTETT 3.6 10 V q1 109 3YidRieh feriel i s Ueh 9 qiuel S (Hedh)
o foshola: gg@ #H ¥ I 21 9Ruy W@ § 1 Q Uy % 12 ghes €
(fa7 3.23) | IRUY @ &1 TAET TFaUH o1 59 o Godeh R o eTgfeen fore

CIESIECAIE L

3aTEXUT 3.6

116

o 3.23

2018-19



IEEGISIEY

T IR S h! FfRIEeh] o T A0 o qdl e | IRecd 81 fohan ST dehdt
Jenfa e o Ty wufafq @ fogeh ST g v e o gaqed gfady i
fepen <1 wehan 21

AA’, AD @1 AB weil %1 IRy Sl ® St fafe @ @ 7@ 21 satee gerw |
99 fog@ ¥, 99 SifSe [ yarfed s =ifeul $Heh sAfaied A, Bd D fli ®
ST o [ <Rt &1 99 Fid Smensti # 22 Afetl 39 YR, ¥ o |t 12 TR
¥ R I WA [ % 95 § fora gehd 1 5o foRvit o weorm fam qen g
1 gEMR B STET w B

M TH % W S ABCC' EA ST iR 38 W forw@s &1 fgda fem @
HIfTT

-IR-(1/2)IR-IR+¢£=0

Tel goish R 1 9fedier R @ e 92 1 g aes 9 ¢ 2

5

' UK,

5
8:_IR

2
TR S (eh) e e R e 2

e 5

Req= 5 =ER
R=1Q % el R =(5/6)Q T ¢= 10V % foag, uRer et (Feaeh) o Fa
U ®

3I=10V/(5/6)Q=12A SAgqd [=4 A
Y% fRIR H gerfed g arelt o i of| fad 3.23 § Sl S §ehdl 2

T 9 W A 5 s =nfen fF uRue eadh &t wufhfd o SR 3T
3.6 H frw@i® o ol &1 forener wifed =1 ST =€t foran T 81 Uk W afiger
Jeash § THHfd o RO 39 YHR 1 TR0 Tal sidrl safee Tt ud =g aret
T (9] &1 a1 B =ifeu Tt ff Aeaeh | sramd uivml ®) feas o frami
o IYANT G THEA i B HY Hehd 2| g€ I9E0 3.7 § Ty fma e B

seTgeuT 3.7 fod 3.24 # k@ 7T Aeaeh i Y&H M@ B UN [ hifad)

9°€ Ini2ibe

/eyodyeaelssondosgei~/npariremey sAyd-mmmy/:dny
dphie do LipKEIE do |hkh) do thiBrte]

o 3.24

L'€ lnr21be
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% odifeRt

118

k34

eareh 1 Weeh YT o fIT Ueh @i O it w1 e © R fenvaie o frem
1 AR F G HAT | URA § & STl R A HH A ok o IAF e §
TR foree o i e e 29 o o germ fram 1 STam W@ €1 39 TR,
TR T i ST G 1, L den 1€ 9 i fafae o e o e o fada
frm & ST @ I AR G S

% W9 ADCA ¥ fohe@iss o T o o swai 9 & frefofad sose i g o

10-4(-I) +2(,+ ,-I)-1,=0 [3.80 (a)]
et 71— 61, - 21, = 10
ST 99T ABCA % faw &4 ura & €

10-4I-2 (,+1)-1,=0
Hefd I, + 6L, + 2,=10 [3.80 (b)]

¥ 9 BCDEB & fau &% e &
5-2(+I)-2(I+I-1)=0
Hufd 21 - 41, - 41, = -5 [3.80 (c)]
T (), m)a(c)?ﬁqwméﬁaﬁaﬁqmm% % W=
fafy @ & foren <1 WA B TH THR,

I, = 2.5A, 12=%A, L=12 A

i S 1 fafe= wrEret ¥ U 9 YR o

1
AB: 2 A CA:2- A DEB:1Z A
8 2 8

7 1
AD:1§A, CD:0A, BC:2§A

e A W HAyd T S gear @ o afe frwas & from = 9 g ol
SUENT T ST A BH i 3T T3 U1 T8I W BN 1id et o Suied
T Heaeh o el % Uil o foru Tt f1am ohl e it ST o 9) W SE e
BADEB & faiu d deedn urd

B V+(§x4) V- (Ex4) \Y4
8 8

I B, S T TR o fidta frem g erifer 2

8.14 Eewr ug

foht@E® o T ST9aM o €9 # fo3 3.25 # i@ aRuy | fo=m *ifse, st f6
Hew M U wear g 9y ¥ =R UflTE R, R, R, ¥ R, B 21 fohufd: fauda
fagall (o & A9 C) o T 9 9 &2 fagd 9id deg €1 T (310 AC) sh
ST e 71 T < ¥id fageti, B den D o e T HeaAmieR (S faR o
o GgEA H TH I ) Heg 21 98 oA, 5 fe & BD @ fi@mEn @ R,
e syofl Heeld! 2

AT o AU 80 hedl %id B fh ot § i evafe gfady T {1 qer:
G ¥ IR forgd om0 I o |eft wfedierehl 9 g oft o yenfed e <9 wgferd 9g
F1 T T FoR e TEd & fod v T I, =01 &9 sarf 9
Qﬁwmmmm%m@G@%ﬁwaﬁémwﬁﬁﬁmlﬁﬁ
Wehto! |, |y D qen B & fag (o 3fan) fertai o @fe fam i srues s
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IEEGICIN

W EH GaH [ = [T, = I, T’ I 81 S &1 IHF A1, T 9 RN ADBA T2
CBDC W Tt & a9 fad = Suged &3 81 ed Il § W &l ©
-,R+0+L,R,=0  (I,=0) (3.81)

q L =1, I, = [, STR & R f5dia o9 9 9 g @
I,R,+0-1,R,=0 (3.82)
TEH (3.81) ¥ BH WG FW &
L R

IZ Rl

SR e (3.82) W BH Wd F ©
I, R,
I, Ry

37d: B9 Ufdsd W e 2l ‘
i—? =§—: [3.83(a)] | | O
R WieRieen! o Gay f@er orel S [3.83(a)] W Tesmide § ¢

I el g fa8w & e gger glaey wEd € o 3.25 =ew 9g
SRITEM | A1 391 Hdor Ffaay 1 gfawe o e o fag

TR fafer < B1 e Sife foF AR T g ot gfade © f9 W <t e

H TG ¥ 39 YR R, T TEl €1 T IRIER R, A€ R, 1 WY 1 Teel 9o gE

ol ¥ T g, B9 R, T 76 % URARId HIQ I © ST dh TeoAmeR 7o fagy

T femarn 31 g 79 Tfer T den Hger Wisd ST R R, A WIS B E,

R4=R3.%1 [3.83(b)]
30 THgd &1 ST w el W i HleX dg el 21 SHeh! feer
3TTel STJ=0% § w1 S|

IS0 3.8 =R 9 *1 =R qeieti (fo 3.26) & wimiy feem 2:
AB =100 9, BC=10 Q, CD =5 Q @1 DA = 60 QI

T
2
8°€ Inr21be
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2018-19



% odifeRt

15 Q 9ftie % T Treaqidiel 1 BD & ot Siter 1 21 Treaqidiet ¥ yenfed gn
el 9 1 UReRferd HifSTl AC & &g 10 V fasfeniat 21

'

9T BADB R faaR &3 W

1001, + 151 -601,=0

S 201, + 31 - 12,=0 [3.84(a)]
9T BCDB W fa@R &3 |

10(I-1)-151 -5(,+1)=0

101, -301 -51,=0

21,-61-1,=0

[3.84(b)]

T ADCEA R fo@R &1 W
601, +5 (I,+1)=10

651,+51 =10
13L,+1 =2

[3.84(0)]

HHIR [3.84(b)] &1 10 ¥ TN W |

201,-601 - 101, =0 [3.84(d)]
Tefien [3.84(d)] T [3.84 ()] § &9 Frefafed =e® < el §

631 -21 =0
] 2
6.0x10*
o - =
63.5

x9.0x10° I,=31.5 [3.84(e)]

I, % WM 1 FHEHIOT [3.84(c)] H TMMH FH W

13(81.51)+I1 =2
9 g

(¢ 0]

(=2)
41051 =2
I =4.87mA

R S
B
s ] [ » &7 [8

G

100-1,—1 | C

<—ll

i (o
e g,

fora 3.27 T X ¥g IR AC TH HiRX Fall
21 R U Yfaly & TS9ert |99 4 @ 9o S
T AI9F Y 2

A u\diﬁa =ha Y

3.15 HeX 9q

Hex og * o 3.27 ¥ fa@mn ™1 ¥ A® TE e o
THGAH STIIRY HE &hA e ar o fAfdq e @ o
Seerd ¢1q 1 < A ufEenetl % e % fEan S §, S
fop T e 21 enfees afgent o <1 Rt gt € oo wear
HiRierR 1 HAfSa fohar <1 @ 21 i fag el ar 49
@A €, T Hoil 5 U U 92 @A &1 HeoHmHier =1 uh faw
fiferil o Tex st wfees qfgeh 9 S @l 21 Tearmiet
T T T Skt | SeT Well 71 Sfihl, deoid: T elifeoh 9
Bt © forert s fa e-oR g © qen o fora g
T o fIT R & H ThT Tohd B

R U 37ad Uieier & FSTEeht A g9 910 e 9ed 21 3H sS4 A o fRe weR
LZ0 fiferd & Tl T 33 ¥ <o R & oo e O T SR S T e )
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IEEGICIN

el o AR W ferelt fag D & foF fR A D lom 1 g0 R B, wasf ed €1 Skl
I TR % ST T bl 81 TR o5 AD 9 &1 9y R [ 2 Sl R AR &1 i
THIF cm TR T 39 FHER DC 90 &1 97@® R (100-1) 2l

IR ¢ AB, BC, DA @@ CD [fSeF Wi %#1: R, S, R, @M R,
(100-1) &] Td:, AC S8 [ o1 BD TeaAtiiex 9T o 1Y Th == og
1 fmfor Xd €1 AfE SRt i dR o ST THMET S € A Th I (e fog)
THT ST Sl THeamitiiel g ¥ & qwem 99 oo o Hqem fog | fa =
SRt 1 G0 1= 1| €, 79 TWqem fig W g % 9N wfadsi % AW R, S, R, L @@
R, (100-1) ¥ HqeM faey o foau T [3.83(a)] & STTER

R R, L L

S R, (100-1) 100-1 (3.85)

T 59 € FH 1 HE T B §, WAk A W0y S & H ST wiaiy
R A W< &1 Sl 8

L

R=S
1001, (3.86)

S fafe= oM &t g W B | & fafd= 79 o B € SR 9K R
ufiehe X 21 kg (% W ¥ Jfe & uftomeeew R Afe o S a9
fe@man 1 wehdl 7 foF e fig i ¥g o AR o WeA o @I a1, H 50 cm
o fehe TEet THEIfd w6 9 (38 fow S &1 sfad ge w4 31evas €) R
¥ yfqera Jfe 1 =HaH A <1 Fewar 2

3ITTEY0T 3.9 fo= 3.27 # 3WiT ¢ Hiex ¥ # fog A ¥ 33.7 cm &1 T W I 9
forg 9T g1 {1 S Uiy o wed ® 12 Q% T 31 Wiy TG FE W I
89 515 51.9 cm #1 T W 9 e }1 R4 S HH Rk Hifsa)

T oW ¥ fagy fag 9;

R_337
S 66.3 (3.87)
Yy S ed H 120 F1 A TR FH W e wwd S¥ S, # S €,
.. _ 128
T S+12
A Y HqoH Wiaed ¥ ¥ 9w e @
519 _ R _ R(S+12)
481 s,  12S (Euske]

TR (3.87) @ R/S & UM WH W

51.9 S+12 33.7
48.1 12 66.3

S=13.5Q THHT (3.87) ST HH WW@H W, R=6.86 Q
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W OifgeRt
3.16 Uty ( fawaqmr)

I Teh Fear@l U0 B Hifelh 9 W I8 THEHM qR 1 Teh el Ihel €, T8l
AR H! A4 Fw " et & 59 ot g 9w (B) & Tl § HWag @ €
AT TEE § AR Y FHH-F T W STIA-a T F RS H e
S @ den foi W usk Wl e ugt sie § Wt @ (e 3.28) | faw H AR
AT Ca% theft g2 21 B Seaiear fedn urg &1 At gt § S 9R o fafa= g
! Sedt B

AR T BT I URT [ Yefed gt © < IRaer ® s o e g aiafda
S Hehdl ©1 ek IR THEHM € 37d: A AT AT [T T W feoq Rt fag &
EICRERCIGN

e(l)= g1 (3.89)
el ¢, Wi Wehieh oS sieed Id 2

o5 3.28 (a) 3 Tl & o[ e o ¢, TN g, T ol o foIg TRRmEH
o1 Ty @ 21 fag 1, 2, 3 fermh gt &1 = i 1 TR gl i SH feufa
R fomR Y ST 1 3R 3 Fafeq € e fF oo ¢, ¥ Hag 81 St &l a’
% ST T T TEHM S € 5 6 AW [ H g W, e
fag N, oo § # fage ¥& @ 21 a3 o
AN, G 31A W @I &1 f&9 @ #H W 0 T FW &

oL +0-¢=0 (3.90)

gl TR A W g o 9d ¢, o fAu dR i A
AN, = I, T Hgferd e &

oL, +0-¢,=0 (3.91)
el 31wl 9

g

E_z:E (3.92)

TH YR i Wl WAl e ¥ T Ul (¢, &,) % Ty
@ S 1 ol R Tehd 21 FeeR , AT H W Teh oA shT I
Aok Tl o &9 H oo STl 81 39 9 ot o1 Forgent foga I
I =4 Hife BT IRYGA H T H &1 79 THIRT (3.92) T TR
el o fagd sk o 1 STEF § IRefer foRar S HeRdr @)

fasemrdt =1 &9 fordt a1 o sale gfadiy o AE o o
off TR X Ghd ? [F93.28 (b)] | 38k foT T (emf ),
SRRt SRR IfaRer () T HAT &, 1 Tk it K, 1 Gell @
X, TIR AN, = [, W TeH 9w w21 7,

@\3.28@ EiCikpiticed GTH e=91, [3.93(a)]
e TR T A K, H 9% % E A G S q () W AR T

L2 ST IH T EE g e 31 V¥t o1 et faveiat € qen dge foig
(a) < 9 o fagd =g sl i gl oh SEAN. = SN
fere 9wy (b) ¥ =1 eTales afiy @ 2 = b WA ’
& o fau afmen V=91, [3.93(b)]

o T U B, /V=1/1, [3.94(a)]
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Vv )\
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