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=Sy 1w 1072
JUE

WiRIee W GHIE T ol 1 e Bl © e wrefeha
aroft 3.2 geliag 1 T 81 F @ yeelt < enfiE o o wfede
& Teot < wef 3Rl i FRfE w € A O oo
o 1 FRRE S § (S R arof 3.2 § geag ) aen
aife ot eran steran R 7 ok wfaed § gnfad foeror =6t
e LA 1 -t T Afae oy el et @ T e
T ¢ T Ter 20% € (fo 3.8) | S & fau, =g =m @
AR, e, den SR gew &, af frie 1 7 5% Herd 9 o
YT 36 x 10* Q 7AmI

3.8 ufaiererar skt a0 T fAewar

Teref 1 gfqieeRdr qrg o€ sl i St =1 e eref we S
Frofear wef¥a e hd| U Hifhd ar ufiieR |, 5 sga it T
BT, Tt wnfcaeh =reres it o1 SfaRieehdl i 39 Wb oo
H T

pr= Py 1+ (T-Ty)] (3.26)
STl ., T TR FRRIEHAT & 920 p,, Faof 19 T, TR 3eh1 A1 2|
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10
20

(b)

fera 3.8 ol wiegw yfates
(@) 22 x 10%Q + 10%
(b) 47 x 10Q) + 5%

oLl FIeRIEHAT AT9-T07% Fed B AR GHIHT (3.26) W o T fomr (ama) ' 21 emga
% fTU o 1 W ¥R F1 € A1 T, = 0°C R FI UG & A o 1 WA

grolt 3.1 § gEftag 2l
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T (3.26) T HaY W FE A B € fF TR p, o o WE UF WA
@ Rt B 941, 0°C | gd A Al W, Wk Teh Wt @ 9 Hi! fomferd g1 S 2|

3d: FHIHIOT (3.26) i fordll Wew ara T, o @ ferdt #ifed aftee o swm
L GHd ©, &l Wh Fla-hid Th G @ el

=
N
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200 400 600 800
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FfEEwa p (wem)
5

1.00

o7 3.10 ™9 99 T o %o & &9 H ferr 3.11 faftre erg=me= &
frpm ol gfaeresan o yfeRiermar
arg- e

%o Terel S o e (S fof ket oiter den swiftrrg &1 fasig @) o'gd goa
- feiar weidi e 8 (fost 3.10) | HHiA qen siwded # of gt YR o o
g1 =ifeh ook wfeRiy w1 arg-frelkar sgd #8 ?, gl 3 wqe AR e A
Hiiereni o fetor & =g w9 @ STE R S 2

wTget o foradid, srefereren] o1 Sfciershal @ § gfg €F W % 8 S 21 5
et fefear w1 fo 3.11 o <wifan e )

TH T (3.23) ° g RO oF STHR W fqueehal i ara-fsfar

1 UMCHR 9 W GAA Fohd 21 T T U Rl gerd i wfedeendr o
S ®

1 m

_O' ne’r (3.27)

fordt usred o1 icRierehar Ufq Wehieh S | SOl ohi G a0 S99 g o
Fogl W yiaedt &9 ¥ f9R et 31 S9-S19 89 919 SeM ©, ToR[ o ae
At Sl 1 e = St St @ forqeh aRomeeey GEg i g ot sedt
S ®1 gEfere WEgl o fi|d @Hd ¢, 919 o WY S

oIge W n F A FeRa Sieid §, THfT A Sed ¥ ¢ % W % T %
HROT paEdl €, S| Toh goe Yayor foma 2

ety feregadiferl wd erferersl o a9 # gfg & @ nd ff gfg B 2 T©
gfg Tt (3.23) ® ¢ H B drell Rl off St @ off sifers 1 afagld e @
raeh wereaey T gl o fou gfedieshdr p s B A9 o @1e e S
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3eTeur 3.3 TRl fagd e ® b o 9199 e1aFa %1 SUANT gl 71 S

Y TF 09 oY I ¥ yefed g @ o He 9 W (27.0 °C) STH
i1 75.3 Q T ST 21 ST 39 SR 1 230 V AYfd ¥ TAfTa wd &
Al o Yohe o URUY § 2.68 A 1 TR ¥ @it 81 Sl €1 Fepm-stee
#1 e a9 = 2?2 fem w1 dfwfad q afer ¥ wfady q qone
1.70 x 107*°C' €l

E)

e 39Fd W YR 9gd A ¢l drdid GArel k1 SUL Y S Hehdl € 3R e

TS 1 A9 T, %R o 19 o eR 81 Sl €1 7 e i Sfd | wafem
foran STam, @ URfAe O TRl A 2.68 A9 @ iU 8 ST W
oI o o aTdE 9eE o SROT A9 e A8 HiY i TEITT Hereasd
e &t fagd o™ § 5 wH S SRl F9 Yohe § TR ST U
B S e arg SR T I3 e 1 UfeRiY qen gfd ¥ ot T faea
B A TR A W R | q9 TR 9™ T, W SRR R, S AH
230V
R ™o 68a
BEES R, =R, [l + o (T, - T))] %1 ST Heief
a=1.70x10*°C" o WY HH W eH J el 8

_ (85.8775.3)
 (75.3)x1.70x10"*
37911, T,= (820 + 27.0) °C = 847 °C

9 YK, A9 376 o1 A9 (S9 R o R Ardid g6 giaere d T He
&9 % e §) 847 °C R

3L 3.4 AT YRy et & wifedq & a) &1 Uiy fedie W
5 Q @ 99 g W 5.23 Q B e AAG H R aw-Swe ¥ yfase e
ST §  ®ifeTH o dR 1 Ufal™ 5.795 Q Bl Sl §1 S5 1 ard qiekferd
HifeT|

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

=858 Q

T, - T, =820 °C

R -R
3d, t=Rt °-x100, R, =R (+at)

100
5.795-5
~ 523-5

'0.795
= x100= 345.65 °C
23

3.9 fae@ =i, vifem

et =Teieh AB W fo=R SifST forad A9 B &1 3R [ 91 Yenfed & @1 81 Ade

B R faga fawea wwe: V(A) w6 V(B) ¥ Fefua ferg g €1 < o A 9B

X yafed 8 W 7, V(A) > V(B) 3R =i AB & fq % dt= faveis
V=V(A) - V(B) > 0 &I 105
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At T AU |, SO H Th AGIAQ = [At A ¥ B &1 3 et 2l
IRATITER fog A R 3mawt wit feufast S Q V(A) oft e 35 YR fog B ™ 7@t
1 feafast T Q V(B) ®1 SR feerfost it o e wferdT AU, @

AU, = sifa feerfast St - arforer fearfast st

=AQ[(V(B)-V(A)]=-AQV
=_IVAt<O0 (3.28)

I A =ereh o e for Heg fopy wiqam 2 df et oSt St off wfafad
Bl ® e for e oo STafiafad ®1 SoE Sell oh TRe0T 9 g i feherd
g fw

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

37q: =TeTh oh e ToR[d &% oF I ¥ TR Te¥ §ad €9 § a9 @d
IR TS Sl e S| denfy, e veel e @ foh M dR W, ey @id i
Y T &l d € Wi STafied! ST9emE a7 W weld &1 T8 UET i St § S
A AR ¥ G % hRO Bl ¢ Hegl oh GHI STENl gRI Wi whi T Sl
TRATET o T 9 o | off Sl &1 IHI] SR Yool ©9 9 S hid @ e
Ttk 79 B S 21 39 YRR Uk orEd(aeh dicieh § hiel SidUel At H ST & &Y
T effad et w1 afmEr

AW =1 VAt (3.31)

Uit Tehleh THA | &1 g8 Sl &ifad vifed o aXeR € P= AW/At 3R &1 9
FTWHA ©

P=1V (3.32)
31 & M V= IR F ST & W H I ©
P=I12R=V?/R (3.33)

St for R wiedier o =iereh free [ for@ o yenfed &1 @ €, § e aren v &

(A &) B T 9 wiE € S, SR o fon feRe druded faga o9 6 et
%! YW Lt 2, TSk RO 98 FO1 qel YISl o1 TafeRtor s 2

Ig vIferd el W ol 82 S & 79 Teet T Y Ioh

T o forelt =moter o Tl o 1 ge® ST W@ % fag

f FoTETE Y TF 9 9id F SEvIRd B 71 S g8 e ©

e o9 39 Wi 1 oM & wifew) fam (3.12) ¥ fompa
T o Wl T T TH WA 9RO § T8 qA H B
o e ORI S € S 3 Wi ST S T F T,

FHT B
TR (3.32) T (3.33) § W o fow fiw 7w

ol U I8 T Bl ¢ foh forelt gfatieres RY &ffaa wifem

Torm 3,12 9 o 2fiFel § 9ifSd ufalas 9 39 areie | yelted 9 a9 SEe okl R deed W fRY TR
RS 39 Bt ¢l Yfaliers RH & S il w5 21

fore 1o 1 TEREIE ot 9 S TR (3.33) 1 Forea ek e & Heceryol ST
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GER0T oheel I femen Sl € o fop kel el U el Wend €1 T ® T g9 R
I ¥ T q FREF ¥ SieA aret Wkl hidgd § gH arel e &= Sl =[Aaq
FHT TR 31 GHS foh THH BH Y Ukl B Gehd €1 Tk Ffem R W fomR &
foe R il amet weror e @ gt i Pl wgar 2, o st aif
BF1 € 9% R o Rl & i dieear Ve 3R SHY I o[ o) vefed & @ € o

P=VI (3.34)

eR WYE ¥ FleRd bl FARTd e arel St qri w1 Fiade 9RfHd © 31 =@
R, ¥ TS a0 H St &9 P, S fo oef o v @

P =IR,

P’ R,

=7 (3.35)
THIRIT (3.32) ¥ 31q: e P&t forelt Jfed o1 Heanferd e o g, S ar
o vifer 3775571 V2 o SHhAMI! €1 Uk WRYE W 3T a1t HeR01 sheldl dehel Wil
T BId € A IR FRE R HTHT Stk B 81 HeR ® BN At wfH-a P
HI HT FH o w37 fogaart ai  g8d deedl VR foRE om0 yeifed w1 S
21 T HROT ® TR 37 Wil W01 Al W S dlieedl o @l o1 g & g g,
St for STeEel ol & W U W Ueh W g9 Bl 1 a1 S diegdl R
1 FART Gt e B1 31d: TH YN i dicedl 1 SUAN o foU S WM dF Th
Ifed gR1 o TR Fed ©, w9 fman S 2l

3.10 ufalerehl st |ASH- 0T GO q9r
qIyd WS
3 & a9 9, T T g R e fad & ven faveiak ve, 9 yarfed &m

I=V/R=5d %1 St 81 FHefi-sheft gfadiess Th T’ 9 9o wd € 9o 39 TR
ASH % g WAl o qieher @ fau e 't e )
I

® N N
& @ > re

I R, R,
forx 3.13 < widUerl R, Td R, 1 907 WA
T gicRieren SiswE | % Wd € A ST W ohael T 3Acd fag Haitea e @
(fe=3.13) | TfE We e wfckierer, ST o it Hae 9§ sirer St € (fa3.14),
Al A Bt SofiRm | WA hed 81 Tased: e 39 IR i faedR 3 qiaieehi
o 97l WA o fay T Hehd 2

I

T R, e R, > R, >
fora 3.14 7 wfeshl R, R, T R, 1 907 HefisH|
T A1 3Afueh gicRierer wvd o HaAfSd s S € Afg @l ufedieenl o wh W
Ao ¥ I B IR S e g fR ot emum F wefd ® (f93.15)1
I

I R, I
A B
I, R,
fora 3.15 31 wilierl R, 92 R, 1 9I¥d HAISH|
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< WfeRiEhT R, 991 R, o 40 HaS R fomR 3d &1 S e R, W JR Y
W T 39 R, ¥ W99 FE Afew) Hfn foed om, S % yoE R k1 ¥, $6H
a1l A7 € fF 7 U R, A1 R, ¥ B WAIfed @ W@ 1 e o frem 9

R, % A& faweial= V, = IR, 91

R, we faweidR = V, = IR,

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

V=V+V,=I(R, +R) (3.36)
e W & R R Wele 1 g Wd R, o, S fR o o frem @

R, E¥ = (R, +R) (3.37)
Ife TAR 9 1 gfalues gofishn | SAfsd gid @ 36 TR

V=IR, +IR,+IR,=1(R+R+R,) (3.38)

e w0 8 FRREE R 6 W 0, R, R, . ... R % i § w6
= fou foem #3 wd 1 g Whe R, @

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

79 31 TfaXerhi o Ted HaeH W foeR wd § (F993.15) 1 S eTaw A i aedf
SR Y 373 JAIfET BT €, 37T ®9 ¥ R, ¥ TR 91 SM0H FI H R, T FHL 1T
atfed el ¢ ot o e forga w1, 1, I, i fogsii w s vere i < 2 o

I=1 +], (3.40)

R, W ¥ %1 20 &N T W, A 71 B & &g favaia

V=1 R, (3.41)
T We, R, W 3 &1 f1om @] &+ W

V=LR, (3.42)

\Z 1 1
I=] +L=—+—=V —+—
T2 ROR R R,

afe FaAISH I TF 4o 9y R, ¥ wfqeenfud w3 o o w9 e g

(3.43)

R (3.44)

11,1

=—+
R, R R (3.45)

T A U I8 TAS Hohd € FoF f wferiernl & qredenn o 39 S fagga 9
Ted ¢ o (3.16)1 .

forg 3.16 1 ufcUesl R, R, 991 R, 1 9Ivel HASHI
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I=I +1,+]I, (3.46)
3R R, R, 1 R, W 3™ &1 &8 o] % W &9 ud §

V=L R, V=L R, V=I,R, (3.47)
ISECREDS

1.1 1
I=[ +L,+L,=V R R R (3.48)
TF TG Wy R, S WS 1 wfwenfed w €, 59 wR e
v

I=Req (3.49)

Ad:

=t —+—
R R1 R2 R3 (3.50)

e o Haiferd gfatierenl sl fedt ot 9o o fau sdt SR W g9 =9 fod
Ted g1 aed ¥ g8 n 9f@ES R, R, . . . R, I qeF Iy @
1 1 1 1

=—+—+...+t—
R Rl R2 }23 (3.51)

eq

Jd gfEehl oF 39§ [FHIRLOT (3.39) o1 FHieR0T (3.51)] 1 Afuw
Sifeat uRgel w1 ¥ Td dieedl 91 & o fag
ST R Hhd § ST % fow o7 (3.17)
uftwy W foar Fifsw, @7 €7 9fd@us R, R,

VY~

T R, ¥l R, 71 R, TR § €, 370: &0 3= R
fag B C o Wed Wh o Telie RZ d 5 I B3
wieenfia T Thd © ’
1 1 1
BT T = ¢ I o
R, R R, A I : B
25 _ RyRy = el ANy,
areran, Req “R+R, (3.52) = A R ¢

uftee ® et@ R, 7o RZ vt waeH | €, om:

Sefeh HAISH <l Toh g Fiaiy R.2° ¥ wiaeetua UIYERA HT G TfRIEE

P = gfeRiEl R, R, A1 R, 1 qed Wfauue
R =RZ+R (3.53)

I A 941 C o | dieedl VE, @ W foR@ om0 /e

v 174
I_RIZS_R R R
eq 1+R2 3/(R2+ 3)

Qe

fora 3.17 & wfalwei R, R, &1 R, 1 HaSHI
= Wilierk R, o W19 80fisRA § G R, 9o R, o
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"RR, +RR, + R,R,

V(R, +R;)

(3.54)

3.11 U, fau aes o (emf), 1afier wlawre

(a)

o=
(b)

o 3.18 (a) ¥THE HAA P
T HOMHF e N o6 91
T foa sToereia 9a &1 @
e R Sy MU | o
ST H A 71 B g e

IR WP TE N o fehe 2

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

- %1 foe N wiwe & 3.
FX T ¥l o T T
H4ISH P 991 N W §91C S 2

T TEd € Scoid fRan ® R forpa stasedt St form aftuy o weomd o
1 ST @ o oIy U WXl g 21 s T T 3,18 § fe@mn wn €,
T &9 ¥ Th ¥t o & ToiaE e &, S o eI (P) 99 e (N)
FEa g1 3 T foed sraee faoam o gd wd € faoan o g4 seiwie
e SToeIed o WY STE T SRH-USH I & THh FoaEy IHE
TR o ek U e eraeret T o fepedt fag AW [fo31 (3.18(a) ]
A W T TS & A UE faWe v, (V,> 0) B 1 6 R
FUNCHS Soiael 319+ 3ieh Ui o fog[d sTqere-t faeed o fordt fog B &
e Teh O fae — (V) (V. > 0) W &l Sl 1 STl whig e & =1ei
vafed gl & A woed T svuet foer 1 wam fave g 2, e fr
PAN N o Heg faua@ V, - (V) = V, + V T&dl 21 39 R &I A
fergg aesh a7 (emf) ed € 3R 38 ¢ ¥ fafde = 8139 whR

e=V+V >0 (3.55)
e Y foh ¢ area o T faweiak €, ot 7| qenfy, gHeh AW o forg
faga aTesh et 1 STAN Ui SRol 9@ #3d € IR g8 AW 39 g
T Al S9 g UiEeA 3fad €9 9 99sh T T oft|

£ 1 e THSH o folu, ¥a ¥ Haifeld U Fiaies R W fo=R Fifse
(fer 3.18) 1 R ¥ Bt Tk fore[d &I C | D &1 3R Wellfgd eiet 21 Sieft fom
&l AT i S geh! €, Teh LRl ¥R ST W@ S ©, Sifen faega e,
g 319Iea @ TR N ¥ P &1 1R Welifed eidt ©1 Tqeea: fod eowea o
TR T&T 9T N | P 1 3R Jaifed eidt € Seifh R Y et 7€t ¥ P YN
1 IR yarfed gt 2

for T 31aeIed ¥ 2t I8 ¥R Yellfed Bl © SHeht U IRfad gfade
remd ¢, T8 gt @1 eriafter gfade wed €1 Tedt gq t feufa w famm
e R @d & 5188 % = V/R=0, 5@ V, P 3 N & He4 favaia 2l

34,

V=P T A% H&F faaaiat

+ AT B o 7 favaiak
+ B a9 N & 77 faaaiat
=&

(3.56)

37q: ToRId ae® ad ¢ T Gol IRUY H (AT 59 Vel ¥ TR hle ¥R &1 ganed
B W ®) oFcHe ql SRUMCHe Soieele oF Hed faweiay 2l
Jenfy, afs R A @ @ 13 =& e s feafa & P aen N o 7 favara
V=V+V -Ir

=e-1Ir

(3.57)

A T B o A7 favaia® o fau sa5ies (1) § momeass fag s ifsw) g
Ty @ fop foe eroeea & o)1 1, B9 A %1 @R yefed eidt 2|
it aftererdl |, /9 o [0 @ fF e>> I, 99 afue § 9 & e7idie
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fagd um@

o et fa=1-fir 21 &1 qenf, sk Gt o forg sialter wfdrer, g fagga sraeet
Ul § 9gd Atk Bl 2
T I8 off et foren & fF S9 R 9 gt favaiat V@ i 31| o | 9
V=IR (3.58)
THHIO (3.57) 1 (3.58) Tl HAMSIA A W,
IR =¢-1Ir

1o [=—2 (3.59)
R+r

R=07 T 9ot 9 ifershem &0 I 1 1 Wehel © L, = &/ r Ao tferenrer
Toii B Afuehay STHd N S g Y el © Ta Tel 1 TRl afd & s ST Oeh)

dEe W 3aeT

XA i § dfed ol 3aliicleh SGTH i aTgHEcd THT SURITG FHe T4 $H $¥aX 1 HeM
eferr W T T STt dfed w1 uRtEe w1, Gifdet o wefhe fagial g, Suife w9 9 omen
T S Wehdl

agHeea fagd, fagd Sae o JUEHol & RO ST Bl 21 SEHSd q91 gahAed | 9R
wifefe gREen T o vl fogd o U1 et 1 el argHee § G gee gt © ae dted gignea
SN if Y S 2

Rl § I o U1 eld € S fohfid e ¥, i §, 220 § qe She-Ihe Bl YU B S 2
B Gl K1 HTHe AT T 9 ol SBMcHe A9 Tl hid &1 3 a0 SISall & Sedde
Td 7% % RO YU Bl W 2| 1Kl oh SUl W eIk Gl HeA 9N ek ST € S
raeh Rl fgya &1 G it 81 Sefi-seft SIgell o dof W Teh 21cid geel 9EeT 91T S €1 dafed
A i URIG o THA XAl SRR B S 21 | &), faRer qen et fafrwol Oy w1 em
AT BT A W AR HIA B AR B Sgd =ieteh (9 ®Y W) B S 21 A q1 I8 o qeA
o Afafiea el o1 eIl STee o 3feY off faener Aen  foe@ fave Sca=1 &< 1 98 <@
diee o SR B Wehdl € R Siad: o § foea Wiokiy, W el Sl @ qef qigd SpY eureiia g &
S € U TR UER R R efed it 21 fagd & 10° V/m &1 Hife 1 B 2?1 U dfgd TH
qurifia 3fd &9 9 TR oSTaTal sl SEene ¥ GfSd eidl & qe Yeeh THT Ui 1 7afe o
30 s Bl B fq oSt 1 eiea Sid amed ome 1012 W e 2l

I AEm o off aHed | 31w eid €1 Yo Aie w1 foRd &, sTeHed ¥ ot o g8 W
YR gare (S foh deriafimer gfa anfdier ) ife &1 g @) & sifaled exdt W st ameen s
o A qo IHSTHE Hcshdl oh HRUN S Bl Bl ¥Rl R TS A& FUNcHk g ¢ faega
&5 eiEl fHiEe g 21 ot W iea faga &5 e 120 V/m gl € st -1.2 X 10°° C/m?
TS A T o FA 21 Rl o HE U3 T W, el RUMHS A kT HH AT 600 kC
B IgHEA W SRR A H FIHSE STEY B 21 39 foEd & 1 eH o1 df e Sfted | e et
FI U 3R RO T8 ¢ fF ad o gOR IR gfed, 9l a%qE 9g # ge | A 2
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34T 3.5

3e1Er 3.5 Tt 3.17 ® fR@m M o @R 1 Q @iafiss Uil & 16 V &1 T o=l
T UiEll o Tk 2ach Wi Siel T B (a) edeh % qod WAl gRenferd ifeta
(b) Yedeh SfcRierk W &IRT %1 /I A hifSIq defl (c) dieedl 9 V,, V,  de vV, 3|

AB, " BC
hifeTg|
40 120
A B 10 C D
40 60
r 3
16 V 10
—— N\
fox 3.19
'

(@)

(c)

Jeach it den qvdwH | Tag URRIERT 1 Th W HANH ¢ Ted 4Q
Ieeshy § J ARl 1 guged wieRid = (4 x 4)/(4 + 4] Q=2 QI
TH YR, 12 Q TN 6 Q % UEHH H TG URIHH] h1 T Ffawy €
[(12x6)/(12+6)]Q=4Q

T S o IR (2 QT 4 Q) 1 1 Q Ufliess o W Jviishd | Haitsa
FHeh Zeeh 1 HUGed Wiald R9M # od §, Afd
R=2Q+4Q+1Q=7Q

qR9e § A o

Ad B Heg gfierkl W foer sl afg 4 Q o gfwieesi 9 9 fedft uw
o[ TAN WA [ B

I x4=1,%x4

tefd I = I, S s[neil k1 wmafa 9 ot T 81 fRg [+ [, = I= 2 Al T
[ =1,=1 A 3 7&% 4 Q Wflees & oW 1 A€ fgett B 7o C & o+
AT 1 Q o WfaUees § gaifed 89 aell ¥R H A 2A 2

TA: Cd Do 7e7 Fieierehi W foremr wifem) afg 12 Q fadierss o &m I, qen
6 Qufaue® # o [, 31, @

I x12=1 %6, A" I, = 2L

forg L+I=1=2A
2 4

T TR 13=(—) A, I4=(—) A
3 3

Hefd 12 Q Uiekivsk § o[ (2/3) A Sefh 6 Q Wialiess o €0 (4/3) A 21
AB & A& dieedl U

V=1 X4Q0=1A%x4Q0=4V
N9 A9 Boh 7% Y01 910 1 A 9 B o H& 9Uqed Yoy o ONEA 9 o
W T Hehd 21 3fa



V.,=2AX2Q=4V
BC & U&7 dieedl U

V.= 2AX1Q=2V
3id ", CD o H&q dieedl id

2
VCD=12Q><IS=12£2X(—)A=8V
3

9 C 9 D & 9= 990l ¥ &l C 9 D o 74 99ged Il o OHwaA
g off o T g B el
V,=2AX4Q=8V
&1 S foh A D o e el dieed] U 4V + 2V +8V = 14 V1 36 TR
Y 928 & i & 7eA dieed 14 V © wEfh o des 9a 16 V 71 deed § afd
(=2 V) sl & erafs 9ile =1 Q% gR B €, 2AX 1 Q=2 V]

G'€ Inir2ibe

3.12 U qAT qveHA H 9

Hierierent w1 Wi, T oRuer & S w1 ot Eifsa foran S wehar €1 Wil &t
& wifq uftue & o qen faveiat & qieher o fou det o A & T o 9
Y yfgeenfua fran s Gear 21

>0
—~
0 ¢
Qo
>
~
@]

Tort 3.20 fogqa 9 o ¢, T e, & I T AHA § WA €1 r, 0 1, IR
AiaRh WY €1 A TN C o "o Weled % foAu oo 1 fog e e g, A
iaRh Wi r, o TF Hel o ST T S Gl €

e, JoiieeH H S Il R fa=ar w1 (o 3.20), Sl Y& & T fHIA i
T B, S Wl & T S TH T @ WA €l e, £, A1 Sl & faem
qEF oA §, qdl r. rQW:WWﬁEEﬁIﬁH%I

o= 3.20 ¥ IWIMT STER WY 65 A, B 991 C W, fava &9 V (A), V/(B) @
V(C) 1 98 V(A) - V(B) Tecl Tl o S al UM el oh 7L favarat
21 TR (3.57) § T eHd e € uiefad fean 7, sm:

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

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

=(g+&)-1(r+r,) (3.62)
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AIrsq I ¢

i B9 HASH I A 91 C o 7e7 fordl Tl O ¥ giqeenfud s =R fSae
fore e ot e, T swafer whww r, @, 9@ T e g

Vye=€,Tr,, (3.63)

w‘mvﬁ (3. 62) A (3.63) i AT HEH W
Eeq =€ T E, (3.64)
(3.65)

aqn req=rl+r2
9 3.20 § T T8 Wl o FUMHF SRS Hl S I & ¥HHF SRS
T gog R 21 39 M W AfE g9 <A dell & Ol el S Gag Y,
Al GHI (3.61) | V= —¢,-1r,
ﬁ?%ﬁW%ﬁﬁT%
£, € —& (e,>¢,) (3.66)
TqId: YOI GASH ok 1™ il Gall it fordt off T o o fawafa foan
el B:
() nU o it HASH H oI [GEA qew a1 3ok ATId ToEgd am8eh aal
A A, e
(ii) n TS o HUN FASH T Jod Aaieh Gfadel 3ok STaikeh Gfadel a1
Rk El
UH T €, 56 S Teieh Hel o e geieie | feherdl 21 9 38
IS H oW fRdt Wel o RS Seieie § kel @ e, %Wﬁ
I w1 foEd AEF A9 FOTEE f9E & W hHed e ¥, S £
TR (3.66) | B Bl

forT 3.21 T Tl k1 9IRS HaSH
AT C o 919 39 HISH hi
e gfadis r(qawférgam

g ¢ (TSr7eh A FHterto
eq .. .
(3.73 @ (3.74) ® fsu 7T %)

379 &9 Wl o qve Hars W faaR % €1 1, 99 L, TS o e
seris | feer arett g €1 /) forpa amd 1 7 1, fg B, W e
Hdl € etk 36 fag ¥ [ ¥W " Feperdt 2

ek I F STEw TR yefed B € fa foF @y, wH = ©

I=1+1, (3.67)

M s fagsti B, @ B, W fawa ww1: V(B) @21 V (B,) 21 W@

o fordt el 91 9 wiqeenfoq : .
w1 T E TBd ¥l T foraR s W g@en e o wed fawaia V(B,) - V(B,)
AT 37d: THiT (3.57) 9
VEV(Bl)_V(Bz)Zgl -In (3.68)

fog B, 721 B, 3 TR -3k W T ¥ +ff Hoag ¢ 7: T8 T ¥A W
fomm # @ &H W e §

V=V (B,)-V(B,)=¢, - L, (3.69)
oo a1 THIROT i Faifed o W/
I =1 + I,
_a-V.oe-V_ &, &6 1 1 (3.70)
n T, n Iy n I,
TH YR V B AE €
ET, + &, nr.
V=2 211 _y_172
114 rn+r, n+r, (8.71)



afE Fel & 39 HAeH wi 8w fag B, ok B, & o= fret T8
THA FA G gfaeenfud o3 fowent fogd o 99 ¢, T i
wfeRd r, B A e e e e

V= Eoq™ 1 Teq (3.72)
THRIOT (3.71) 91 (3.72) T BH =eT, 37 d:
&, + &N
=12 _ 21 7
- (3.73)
r =2 (3.74)
T ntn

T GO R BH 3R WA €9 H qlich U TId Y Tehd ©

LT (3.75) T e fE (1824 -
«a b2 1887) St & sifarerfamt
Eq & & gedet wd afeld H R
T or +E (3.76) W\ g7 Wefhent o g
- 3 fore ST ST #1 3= e

o (3.21) ® &HA <A1 el 1 U et den g bR <Al
%0 2fiel #1 ft T W Hag fe ¢ o famga wwnd 1 qen
I, &7 =fiet § At freperd €1 afk g 1 o <fiEe wed
oh eTeeh el W el o T S, el off St (3.75) e
(3.76) £, — —¢, % WY W B

FHHTOT (3.75) TA1 (3.76) I @M § foedia feman s
a1 71 AR TAR T n T & TSk e Ok o ¢, ... e, TN STaRH Ffawy
r, ..., @ 3R Y Yd HeaEd # 2 U TAeE 39 Th ¥ % ged B e
foe s o e, T eHane e r, € e 6

et & off FTET TRl
AreE feea fSaw aftger o
fore vem wa fgdtar fram wnfaa
2l

)
o
0]
\S)
=~
|

p—d
Q0
00]
N

req =r1 T +rn (377)
eq 6‘1 n
Z—;“*z (3.78)
3.13 ferEw o fam

o Rl W - HE TR TH e Sifed g @ Has e 31 S T e
TS & fau St g9 s ved oFgea T €, o uftwy o weft fagm wme den
faveiari o forg goen wata & e < frem, 5= frwas & fem wed €, fogm
uftger & favemo o sgd STant B 2
feu 7w gy & 50 v gfadve | varfed oR ki fRE Wl S 19 Amifea
T T AR AR F R 5N R % TR U % T A A W g e
Tad 1 A% 31qq: [ ¥y Freifia g 2 o wfies o faga om 1 arafaes o,
IR &1 feen ® R1 A T8 Fonerd e €, @ arad | faga um diX Y fgen ok
foodia werfed &1 @ 21 s6t wehR, e ia (i et a1 faga v 1 ig o
Hid) o Tl eFTcHeh T SRUNcHe Soioeie hi, Ul H Jae 8l W@l YN o Hohd oh 115
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FTerTen Tk e IR 9 fafed otd €1 98 e oFas i e P aen kot 2fima

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

Torx 3.22 9y a W e arel foga am
I, + I, T Yor1 SR Arelt forega &m I, 21 §fy R
FRETER I, = 1, + I,. f9g h 0 g9 & areft
YN 1, €1 h ¥ fre areft off wh & um § 3R
oy frem 9, 3 of II%:I"TH 3 U ‘ahdcba’ @2
‘ahdefga’ & forw o frm wew %3 € 301

— 411, + 45 = 0 9 -301, + 211, - 80 = 0

N o &9 favai® sam@m, V=V P) - V(IN)=¢e-1Ir
[FHeRT0T (3.57), [ T61 Tl o 31E N 9 8ot P ot 3R yelifed
B ael fore | 81 A Sor § SR 9 Al | i fafea

% g B9 P Y N & 3K 5igd € f oreea:
V=g¢+1Ir (3.79)
fogl o1 o9 T 9fhan 1 W= %W o 91€ 379 8H
T den Syufaa =i ifesrem &3 ¢

(a) Gy fFEa—fFd 9y T Y 9 399 &3 are faga
eRIST T A1T 39 qfY @ fraerd arelt faga oarist &
T & R BT & (F 3.22)

79 o 1 AT 39 9o | wHed € R 5 faga aw
Tl et €, forelt Wi =1 =t o ferdt fog W amem
Hfera 7T Bl 81 31d: Yol i aelt el faga G (S
fer Gfu o aaw o yaE H R ?) aRR Feper aeft A
faga e o SR Bl 2
(b) T (9) fam—gfaRtyen! ae de & qfmferd fha a5

T o FRT SR ey o gRa a1 serTforte Fi I g

& (o 3.22)1

Te fm off gere 2, wEife foem fawa fog )

syaferfa o it sear 21 o foRdt fog @ weom w afg g9 9w 39 faig W e
€, A Fa Rad I B TIfEU TE S5 99§ 86 YEE fog W o o 9 €,

Tg fram seife 2

IETE0T 3.6 10 V A 109 37idfeh Uieier 1 s Ueh SHF qRael S (Hedeh)
o foerula: Trg@ HEl @ e 81 Uk Sa § 1 Q uieie o 12 giwiees & (fo
3.23) | URuel STe o1 FHJed FiaUd T B9 o odeh fhaR oh ST3fser faea & s

Hifsu|

3aTEXUT 3.6
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IEEGICIN

T IR S h! FfRIEeh] o §X A7 Ta qvd Ao | IRed T8l fhan S dehdt
Jenfy e o T wufafq @ fogeh ST g ufuer e & gaqed gfaly & 3
fepen <1 wehan 21
AA’, AD @1 AB weil %1 uRue Sl o i fafer 9§ @ v 21 6o i o
99 fog@ ¥/, 99 ST [ yarfed s wifeul $Heh sAfaRed A, Bd D i ®
ST oW [ <Rt &1 99 Fid Smened | 22 Afeu| 39 YR, ¥4 o 9t 12 TR
¥ N WA [ % 13§ forg gehd €1 3od foRdie o worm fram qen g
1 GRS ST i
M T S U S ABCC' EA AfST 3R 38 R @ 1 fgda fram o
e
-IR-(1/2)IR-IR+¢£=0
Tel geish R 1 9fediy R @ qen 92 1 faea aes 9 ¢ 2
' YK,

5

8:_IR
2
IR S (k) e W R e 2
R-Z=3g
«“ 3] g

R=1Q % el R =(5/6)Q T ¢= 10V & foIg, ufer e (Feaeh) ¥ Fa
St

3I=10V/(5/6)Q=12A @ [=4 A

Y% TR H Yerfed g ool ¥ 1 o7 T 3.23 § ST S Gehdl B

T 9 W A g s =nfen fF ufuey Seadsh & wufafa o wRor 33w
3.6 H forw@is o fawi = faene i 1 9= &1 fovan @0 21 U 9He aigy
Jeash § THHfd o RO 39 YHR 1 TR0 T8l siarl safere Tt ud =g aret
T (37! HEA St Bl =AfeT TSaet foh ook | o1 Ui ) frais o frami
o IYANT g THET h B HY Hehd | I IS0 3.7 § T fman A 2

3ttt 3.7 (o9 3.24 ¥ i@ U Seaeh &l Yo IRAT H U G ShiTeu)

o 3.24

9°€ lni2ibe

L'€ lnr21be

;

/eyoanyseaelssondosgei~/npasiremey sAyd-mmmy/:dny
dephle do LiRKRIE Yo |bh) do thiBrit]
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3T 3.7

&

Jeereh 1 Yeh Yl o T sk e e T w6t wh R fe e & e
1 AN L A H B IR | & STl H G HH I ok U g I o
TR forga o i TS e Bq fehcais o wem o o1 Ui i €1 39 WK,
TR T 9 ST R 1, 1T 1€ T i fafae o o § e o fda
fopT % ST | A9 A G

T a9 ADCA ¥ fortdis o fgdta fiem & sum 9 v frefafad =ise 9 g 8—

10-4(-I) +2(,+ L,-I)-1,=0 [3.80 (a)]
et 71,- 61, - 21, = 10
ST 99 ABCA % fau &4 ure & €

10-4I-2 (L,+1)-1,=0
#id I, + 61, + 2,=10 [3.80 (b)]

92 9% BCDEB & fot 89 ww &
5-2(+1)-2(L+L-1)=0
Hufd 21 - 41,- 41, = -5 [3.80 (c)]
wﬁw(a) m)a(c]?ﬁqwﬂﬁw%ﬁﬂﬁ?ﬁ?mm% = 9=
fafa @ &t foran S Wbl 21 39 THK,

eE E
[ =25A, I,= FA’ Is=vd=|e|7A

qfge S 1 ol et § unNd 9 YR B
E
AB: E A ca: Eca DEB: p,-dE
m m m
e E eE
AD: p,=9= A, CD:0A, BC: —1A
m m

e A 9 FAtyd T S g @ foF afs fpwas o fom =61 9 g el o
SUANT fohan ST BH i 3T T3 HIHIOT T8l YT BT 1id ¥riet o Sulied
A 2o o B S U9 o for felar Frem =1 e hif| e o 9 R &) aRey
BADEB % fau & dieedr urd

=X
772

I B, S TR feEie o fida fem g erfea 2

3.14 FewH ¥g

fort@® o T ST9aN o €9 ¥ fo 3.25 ¥ i@ 9y ® fa=r i, st fo
Hew= M Ug hEar g1 9g ¥ 9% UfTE R, R, R, 7 R, B4 21 fawvfa: fauda
fageti (fest § AT C) & T g0 © =iE foaga did Gag 21 98 (314fd AC) ah
ST e 71 TR & ¥ fageti, B den D o me U T (S faea o
o GGEA # TH g €) Heg 21 98 ofed, 5 fow § BD @ fi@mEn @ R,
TR Syofl Hgeld 2

AT o AU 80 hedl %id 2 foh 9ot § i ofafer gfady T ?1 aer:
G ¥ TRt foregd oI [, o weft fcriershl & B1eh oft om0 wenfed &rh1 <9 wgfer &g
1 T T R Hee TEd o W T I, =01 %" sarf 9
@WWWWW%WG@WﬁWWHﬁﬁ|®
WOl H, Wiy D qe B o fow (o 3fEn) T o @fe fam ol sgugs o




IEEGICIN

W T GaH [ = [, AU, = [, T’ I B 5§ IHF A1, TH 9 IR ADBA T2
CBDC W foht@® o a9 e &1 oy i | U8el 9 § Wi gl §

-I,R,+0+I,R,=0 (I,=0) (3.81)
L =1, [, = I, ST &6 R feda oo & ura g @

I,R,+0-1,R,=0 (3.82)
TifierTor (3.81) € BH U Fd B

L_R

IZ_RI
St THE (3.82) ¥ 89 U H ©

I R,

IZ R3
31d: B9 gfaey o W 2

R2 R4
R R, [3.83(a)] E —0)

=R wfee! ¥ ey faan ae T [3.83(a)] F eare | \
I el g fa8w & o ggerm gfaey wEd € o 3.25 =ew 9g
R ¥g T 3Heh! Iga ghaay o1 gfauy o i o faw
TR fafer < B1 heq RIS foR AR T RIE ST giakier © o 7 wfeft o
H T €; 39 YR R, T TE €1 T URRIER R, T2 R, i §g F1 TR 9o gEd
ol H T g, B R, T 76 T URARId H I § 516 dh Ao o faey
T femarn 31 g 79 Tfer ¢ den Hier Wiy ¥ ST R R, A IS B T,

R4=R3.%1 [3.83(b)]
70 THgid &1 ST S ool T gl diet 9 el ¢ gHent e
3TTel STI=08 § i Q|

ISTETOT 3.8 =R 9q *1 =R qeet (fo 3.26) & Wiy feed 2:
AB =100 9, BC =10 Q, CD =5 Q @1 DA = 60 QI

T
2
8°€ Inr21be
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15 Q 9ftie & U Teaqrdiet 1 BD & st Sl T 21 Treaqidiet ¥ yenfed en
el 9 1 UReRford HIfTl AC & 7eg 10 V fasenat 21

'

9T BADB R faaR &3 W

1001, + 151 -601,=0

S 201, + 31 - 12,=0 [3.84(a)]
9T BCDB W fauR & ™

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

101, -301 -51,=0

21,-61-1,=0

[3.84(b)]

T ADCEA R f@R &6 W
601, +5(I,+1)=10

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

[3.84(c)]

IR [3.84(b)] &1 10 ¥ TN T |

201,-601 - 101,=0 [3.84(d)]
T [3.84(d)] T [3.84 (a)] ¥ &9 Frefafad =59 W 2 ©

631 -21,=0
] 2
f

!

[ =+l =31.5I
g g

2

[3.84(¢)]

I, % HH 1 HHEHTOT [3.84(c)] H TMMH FH W

13(81.51)+I1 =2
(]

[+ 0]

(=2)
41051 =2
I =4.87mA

R S
B
s [ » &7 [

G

100-,— | C

<—ll

i (o
£ g,

fora 3.27 T X ¥g AR AC TH HeRX Fall
21 R T Uiy & FSI9e 9199 &3 @ 991 S
T AI9F G 7

4 u\dﬂﬁa =ha Y

3.15 HeX 9q

Hex og * o 3.27 ¥ fa@mn ™1 ¥ A® TE HeX o
THGAH IR HE &FA O ar o fAfdq e @ o
Seerd ¢1q 1 < WS ufzeetl o Hex % fear s €, S
fop T e @1 enfearen ufgent & <1 fiferal et @ fomer me
HiRiereRl 1 Gaifsa fhan s gehar B eicr fag Wl aR w9
w@d €, T Hoil 5 O U 92 @A &1 HeoHmier =1 uh faw
fiferil o Tex et e dfgeh § g @l 21 Teanmiet
1 T T SAhT O ST @Al 1 Akl I Tk e B8
Bt B forert sk faw et-oR g © qen fo faega waieH
T o fIT AR o FIR ThT Tehd &

R U 37ad Wieier @ FSGeht A €9 910 e 9ed 21 39 SH A ° fedt ww
120 fifer & weifsra = <4 €1 ol ek o wea U Ao T wiade S waifs s )



IEEGICIN

Sfiehl o AR W forelt fag D & foF fR A D lom 1 g0 W B, vl ed €1 Skt
I TR % ST T Hehd 81 AR 35 AD 9 &1 9feig R [? Sl R R &1 i
THIF cm TR T 39 YHER DC 90 &1 9}@® R (100-1) 2l

IR ¢ AB, BC, DA @1 CD [fSeF Wi %#=1: R, S, R, @M R,
(100-1) &] TIed:, AC S8 9ol G BD TreaAiHiel 4T & |19 Tk =eeH 9
1 Fmfor Xd €1 Afg SRt i dR o ST THET ST € o Tk €I (Tger fog)
THT AT Sl THeamtiel HiE ¥ T qwiem 99 efee o wqem fog = fm =
ST 1 G0 1= 1| €, 79 TWqem fig W ¥g & 9N 9@ % A9 R, S, R, L @0
R, (100-1) ¥ HqeM faey o foaw @it [3.83(a)] & S8R

R R, L L

Ccm

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

T S € FH [, 1 HAE T kI §, Wk T W0 S R H o1 wfad
R HH 91 &1 S

L

R=S —1 —

S fafe= w5t g W & | % fafa= 79 9 B € SR 9K R
uftee # €1 ek [ % AR # ffe & afommeass R e o Swi a8
fe@man s wehat 2 fof Waqy g &1 99 % R o HeA o THIT S 1, H 50 cm
o fehe TEt gEEIfSa w6 9 (38 fou S 1 sfaa ge w¢ T e1evas €) R
" gfaerd Ife #1 =Fam = <1 g 2

3ITTEY0T 3.9 9= 3.27 # 3WMT 7T Hiex §g H fog A ¥ 33.7 cm T g W 3= faam
g 9T g1 |1 S WY o W § 12 Q % T I iRy TARG FE R I
a9 515 51.9 cm #1 T W 9 2l }1 RAA S A URehford Hifs)

T oW I fagy fag 9;

R _337
S 66.3 (8.87)
¥y S ed H 120 F e FART FH W e iy SH S, 7 €,
.« _ 125
T S+12
A Y HqoH Wiaed ¥ B 9w e @
51.9 R _R(S+12)
481 s,  12S (Euske]

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

51.9 S+12 33.7
48.1 12  66.3

S=13.5Q THIHT (3.87) H ST UH W W, R=6.86 Q

6°€ ln221be

121



T et
3.16 urefyraey ( fawammr)

Ig Tk HAAGE! SUH | Wik T W 98 THTAE R H1 Tk el ThHeT &, Tg
AR H! A4 Fw "X et € 59 ot g 9w (B) & Tl @ HWag @ €
rfees aEE § R F1 HH-H5 TH W ST W@ F FS THS T He o
Sl € qen Rl W T wdt enfeass ugt g < Wt ® (fae 3.28) | fa H AR
AT Ca% thefl g2 21 B SeAiahR femn g 1 Wil 9zt @ S ar o fafu= et
%! Sedt B

AR T BT I ¥R ] Yafed gt © < 9Raer ® s o1 e g aiafda
S Hehdl T1 ek AR THEHM € 37d: AT AT A Y [T T R feoq Rt fag &
EICRELCIGN

e(l)= g1 (3.89)
SET ¢, i Tehleh aré dieeal U &

o1 3.28 (a) 3 Tl o foE[A ae® a £, AU &, FT A & (A TR
1 Ty @ #1 fag 1, 2, 3 femedt gt &1 T e 1 TRt gl w1 S feufa
R fomR Y ST 1 3R 3 Faifea € foud fF Teoiiie ¢, & Wag 21 Skl 1 TR
% ST 9 T THM S 8 5 qE A Y [ B G W, fwE
fig N, oo § #E fagw F& @ 21§ o
AN, G 31A W fH@% &1 f&9 @ FH R &0 T« FW €

0L +0-¢,=0 (3.90)

T YRR A g g e 9 g, o AT qR w1 oA
AN, = I, T Hgferd < &

0L, +0-¢,=0 (3.91)
et 1wl 9

g

E_ZZE (3.92)

TH YR 1 T WA el ¥ | WAl (e, &,) % o
A& S 1 ol T Tehd 21 AR W, M H W Teh oA 1 I
Aok Tl o &9 A SR STl €1 39 W et o1 Foraent forga I
I =4 i T IRYSA ¥ d W S 9 FHH (3.92) T T
ol o fagd Ik o 1 STEH 9 URefer foRar ST geRdr @)

favemmdt =1 g9 forelt 9@ o sTalie gy o AdA o6 fag
off U HT Tehd B [f93.28 (b)] | 38k foT T (emf ),
forerent stiafier WfaRie () F9 T 2, 1 TH FS K, H G @
Y, A AN, = || W HIeH T HW 2| 0@,

fort 3.28 TF WRREMR, G T

HeareT qon R TF uW R £=91,

1,2, 3 foanft gt & f & S K, 1 9% X © f Wl TR sie (R) ¥ EehT Th

(o) < Tt & o A ael w qer & 1900 B €1 AR VEA w1 i faweia @ qen dger fag
forw aftwer (b) 91 @1 saie gfdE WA @6 AN, = [ W WIS 2 g,

T o Ty S V=091l [3.93(b)]

[3.93(a)]

122 .
o T U B, /V=1/1, [3.94(a)]



f&d, = I (r+ R) 9N V = [R. &% W &l @

e/V=(r+R)/R [3.94(b)]
THIeRTT [3.94(a)] T [3.94(b)] § BH W & &
(R+1/R=1,/1,
L
r=R L 1 (3.95)

2

G0 (3.95) 1 SUAN ok BH €U U Wl o MidReh Gy T T Gehd Bl
YR il ST T 1 TH o9 T8 ¢ o g8 7oA fhu St © favwe 99 9

IS R U TE| hLl ¢ THAT gHeh g TR T WA Wi o SAfafieh Hiakie g
TS R Bl

ISR 310 R Q 1 *1E Weliy T i@ o fogd o/ wra & @
TR # ot afy R, Q ® (o 3.29) | TR i dieedr V #t omfd
1 TR 1 S g Hueh (TR STl 9N 91 TAES) TR o ar % wed § 'l
d R & fad W dicear & fau =se g sifsu)

o V &

fera3.29
K3yl
ST Sish! UIEeR o qR o WA ® ¥l 39 AR 1 el GaE T el gfadid
(R,/2) Tl 379 Hf% AS B o o™ R T R WRdHA | §, 37d: 3T o= &0
T ufae R, fag3il A9 B o 6edl ohelel 3Weh 371 &= 1 el S (R,/2)
g R, frfafea =we gr fean smom,

1.5
v =
¢ 85x10%®x1.6%x10°x1.0x107

Ji, T/M
TH THRR AT C o 984 5l 9" A9 B o H&3 q2 Bd C o 04 & Il o
N o SR B AU A€ R, + R /2 B

U | yerfed g Al o fefatea g
mu2
WeferEieR ¥ oft Tl sieedt V, ¥R I 7o 9RRE R, % UG % S¥eR @l §

V,=IR, = mv

O1°€ ln221be
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3aTgur 3.10

R, &1 W W W &8 ffafed 79 fae &

AV _100 gy

S o 5.81x107 x 100 3k, T
0= HAIA V| Uy =4[~ —

en  1.6x10°x85x1

m

QrIIT

. Tt =ee & U TN ewe § yaifed 917 39 &% 9 Ufd Thise 999 |

TS STl 2 S Bl B

. TH R ¥R 99 @H o foe 8] T 9] uimer =nfen ey w9l |

Tered ammeet w1 e o S=ur ewrferst Sofl k1 AR Yafed s B a9 i =
Y 3=a frafast =1 (S1fd €iq o T <fHa ¥ TR ) *T AR o 50 A
I G Yl Wehish ToRT W fohan 711 sl i ol foRJd aeeh a1 (electromotive
force) @ emf e Bl &AM Y o emf T ot &l €, dfcw 78 g
uftwer % Eid o A el o i dieedl B W R

. 379 FT faH— T =ee ¥ garfed Oy 1 396k Rl o e favaid@t v o

2 Ul Vo [ 316 V= RI, &1 R & =11 1 Ffo0e Fad
T U H AEE M- 1Q=1VAl

. O o FoY R, 99

qtE

m
o GN Wk I el SR THEHH ST HE W R ?, W'l p,
gfeRtehar Fed ©, el 1 0 7 S A SR g™ R AR w2

. el Y fagd gt faega uRER § qitefdd gt €1 uge B iRt

F9 (108Qm ¥ 106 Qm TR ®) et 31 fogaasht 9 9 a1 W *I
FfaueRd 1022 ¥ 1024 T B ¥, ATORE T R, STkl S8 Si $iR
Ge 1 Wickiuehdl 3@ 7eA URER o el 2

. IR ISiel W U o A Solde B €, e feefaar ssewondd, st

foredl iR fogd eTused, o 9N & AT e ROTEE g B €
YRT 5 j Ui Hehe i Tehich YalTe o ATd, 8%d § Jalied SToRT i A/E

i

J=nqvy
SRl n AT aTehl, fSH Yo ®1 SAEY g €, % GeA T (Ui Thin
SPAT | ) Tl ORI eI H STIAE A v, 1 SoE o fag
q=—e?| A j Th AIE HE A% e € IR kel W THEAM € al
&ARE H "R 1 URA (= nevy A) Bl

. E=V/L I=nev, A 3R 3™ % {7 ®1 7@ i g¢ 7 = o
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\/3 % (1.38x102°JK ') x 300K

9.1x107%" kg
If% &9 UM o foF Toee@ uIg o oTEAl ¥ WUr #Rd (SHU) € S 3%
Trefesehd: faafta =t 24 & o o1&l 9l E & R0 g ° Seldl W erH
A T eE R STIETE o v, (TR TET) W SAAehar i T S Heha
21 A T8 Fog ofHd e aUd tH B § al

v, = ar = eEt/m

el o geE w1 RO Bl Ia:

(ROF|

E
9. 39 A uRER o foem wfadiermar @ & @ Waw w9 " €, yiRiywar &
@ N o kT U Tehish a9 gig o gfigeshar | e gfg & ®9 |
gftenfea feran St 21
10. & o T2 1 qre aga 9 I=1el Hid © W Te Fepid 1 qerd fEm @
21 T IHEA € AR
(a) Veitfas &9 9 [ | f9f B
(b) Vo St o °H & foag Velk [ § gay Vs fag w fsk 21
() ViR I ¥ Hew aifgdia 7t 2
(@) =T Teh S 7 € T ST p, I o @11 sigal @ (F@f g o feer
W@d ®)| T s (rectifier) (a) @1 (b) S&l i G il 2
Ga As (c) & 1 @ 71
11. 519 ¢ foed e o1 & T Hid H 9= 9@y R 9 Gt foman s €
R W dee v, e g & e @
&
VW=IR= R+r
Sl 1, | @ i gy 112, (@) o
H gaifsa n ufalel &1 e 9y R
R=R,+R,+ .. +R
(b) Tred # FASIA n fadiel #1 e iy R
11,1

=
R R R

5N e s 21
18. fFx@rs & fram—
(@) Fo¥ 7w (GY f779)— IR o saadl &l fohel 9y W A umistt
o1 9m ffa amiet o 4 & ged =i =feu)
(b) fecfr o [orer o] Foelt i o (o) o =R @i forel R
1 SR A I B AMeu)
14. izl dg S fF T | faamn w0 €, 9% 9w - R), Ry, Ra.
R, &1 fo=m € qen v faem stawen #
VRI_R3
R, R,
TR AR A e’y 3 & = ke o S A i ke fomen S gk 71
15. gfemiier favwet 1 qor w¢ arelt T g 21 <fe 39 fafy § #1E am

wefed 7 e arelt feafd gt 2, 98 i favwaia amm; fored St 1 sriaftes
HieRIY A9 qen <) Gidl ok foed a1esh 9ot emfshi ol S § Fg5 B 2

R
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. TEf B9 O 1 e Uiy # U dR @ Swid § W 7 T ety i
Bl uRd e A ok R w1 ureH e | U U Sty €, 30 sEeh
R § o T ehd § : FoRE STIRY e W yenfed g e I ] wiewi
% e UAES R F HT S 7

I= j.AS

et j 7o AS Hiew €

. U ¥ yeidfa fRd gfies @ik et e@Eie o VA o W eam dif)

YiRIY 3 o F19H 1 UIeH 1 7 Sk SElE Tl H 81 I8 IeheH
f V=IR 3l & fom &1 gk T, 9 T 2 98 THiw yRmy H
IR Y € SR 38 Hel Wk gl | ge Y Gehd @ W 9 @M
o frEm 1 e Fedt € a1 ) i 1 e e wwa @ T vaen I
o= e e @ srufd R, VR el T e @1 e ok fram s e
E=pj

371 o T790 o TE YhoH HT SR A ST ¢, efd hiE = wwref qeft oim
o F19m 1 UTeH FXA1 © 6 59 UK i HfeRiesRdr o e faed & %
afemmor 3R feem w R T w

. GET s S8 faeet o erguerh S g S a1 sfsge st

forga &1 o WM % P URER | AW o e %1 qeH S 21 9 e et
Yol @ df 37 |l SR oW o fE 1 qrer el e



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

4. fagd & E 9 soiagq 1 7fd (i) asfss ozl & HR (ii) E & RO S

Tl o A o SRR} AGTesh ToZl % ROT TR w1 G I @ S
€ R v, (e =) W AR 6 e (@ e 11, war X1 w
SIYHF ) | 39 THR ST F1 TR 1A v, A TR T T T
faga & % SR & 2l

. WaY j = pv T TR oh S A8 T S-S YT o aeq fordt

el R § el GR1 1 9N Sed o 3R 01 ST JohR o6 a9 O S
B 2
j=py . tp v
pP=p,*p
TF 3T ar fEd am varfed @ @ R,
p.=-p_
THh AT, v, ~ 0 € TS&eh %R0 g6 9ra e @
p=0
i=pv
T YR HaY j = pv FA N AER FAE R AN Tl 2l

. s w1 Gy fem oo SR e R enuiRa © ; fRe |y w fefa

Al <1 AN T R AT RIS o N % ged el §1 9 i Higd 91
sAfafer=ad e o wRo fh@is & | f=m & Suar 76 agerd|

™

forell R 1 Gerae ol 1 faga aed Se 12 VR Al 9l w1 sviafer giade

0.4 QF, @ 98t ¥ ot S arell Aferhan o/ &1 7 1 82

10 V faega amesh ot areft o2l freen sraftes wfade 3 Q €, foret wfadies o

A B Afg qiuy § o 1 71 0.5 A B, o Wilieres 1 gl = 82 e

ity &% & A 91 1 T Sieedr w1 B?

(@ 1Q,2Q 3R 3 Q% dF Fiadies it & G &1 Fiaieshl o Fase
ool it = &2

(b) afE gfekieren] =1 Hoer frdt 12 Va2 foger safis wfade o 2,
Y Hag ¢, @ Y% yfaliers o fa W sieed 9d Fd it

(@) 2Q,4 Q3R 5 Q % diF ufRiew uvd & Faife €1 aeH 1 et gieade
1 B2

(b) 3% FISH %1 20 V o fogd aresh oa 1 S fgen sviafes gfais T
2, ¥ Hag o o ®, A 9% Sialuss 4 yeifed & orell o aen sed
ot TE A ¥R HT A A HISC

FH o a9 (27.0 °C) T et qrom-srae =1 yfadiel 100 Q 21 Al arae-rael

1 9fY 117 QB @ 3Fa 1 a9 F1 M7 Gfauee o 91 1 au-Tons

1.70 x 107*°C™' @I

15 HleX @8 T 6.0 X 107 m® T e a1l d) § UL 9/ Jarted i T8

3R 3TeRT iy 5.0 QA1 T G d19 T AR o ere ot Giadieehdl @ gi?

e ok fordl aR =1 27.5 °C W ¥faie 2.1 Q 3R 100 °C W Fily 2.7 Q=

faeeR &1 gfaieeRd qU-Toms T hifag

o191 Teh aro-37ee 230 V 1 Tl ¥ HAfd © 3 3.2 A &1 qrfues &/

o € S S Yohe H 2.8 A W LT B S 21 A% FH H1 AW 27.0 °C R Al
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- 319 1 T a9 = 2rm? U MU au-uieR | fem w1 eited ufay
1 d9-TMF 1.70 X 107 °C™" B
3.9 o 3.30 # WM 42k i Ydeh @l | Yalfed &R A1 g

B

10 Q 50

50 100

10 Q

fo73.30

3.10 (a) TRl Hier-wg ® [fo= 3.27 9@ gfiys S = 12.5Q 7 a1 "qed fog, R
A¥ 39.5 cm I @&l W W €l €1 R 1 Uialie Hd sieg) e
g o1 Hiex ¥q ¥ wfateehl & G o fow w1t S & ufaar s g
¥ o 72
(b) R T S = HAqagel i W IT Hg 1 Igad o5 T it
(c) =fE T o T 1 STaree | Teanmiel X ¥t =i sidacel Y & Sy ae
1 eI g UrT gemiem?
3.11 8V faga a1 ot i s Geraeh S okt it ufedier 0.5 Q 7, w1 Sofiehn
H 15.5 Qo WicRiHeh o1 ST ek 120 Vb de Fid g =St fohal S 21 =t
B T "l i e dieedl @1 €2 WSl uikgy #§ giakive ol guiied |
oG L 1 1 T ©7
3.12 fREr TR e |, 1.25 V fogd s a9 o T 9d & Gda fog ar &
35.0 cm @ R U el 31 A 59 Fol i fRE o Ut gr wfeenfud e
fean ST A wqer 95 63.0 cm W THiARd g S 81 R U 1 ford aes
ERiCeIR
3.13 fwdl /9 o o § o Solagl 1 @ SS9 3.1 ¥ 8.5 x 10%° m®
afehferd fohan T 21 3 m e AR o U R O SR R 7k 79eTe T | selag
fohe THg @1 82 AN 1 SWY-HE 2.0 X 10° m? € iR 399 3.0 A ¢
yarfed & @ 2

ITfafed 1

3.14 Yl % T8 W RUMHS T53-3E T 10° C cm 2 81 agHSd o SO0 9
3R geall o Y3 & o= 400 KV fawalat (19 o e w1 %H weihdl o
128 HROT) o IROTH: T gealt W Shad 1800 A T €T 1 A ArgHee foga




forgga «ma

&5 TAIC T B IS UfoRAT A B 1 Yealt F I3 1 ST I 7g () fRa
THA M (AR ®9 H 98 el T gan € it foea eeei s g g
1 Tk Wikl © Fe Yol o fafi= Wi § onaR afed wign e dafgd w1 e |
(geaft &t 51 = 6.37 X 10°m) |

3.15 (a) B: 7ic UHE Taa Udl &l 59 Yeh o1 foea ares aa 2 V qen ofdie

HE 0.015 Q 7, o HASH ¥ Tk ol o S 21 36 o2 1 STEn
8.5 Q WftRiuT S U T 9t Tag ©, W o K1 MY o forw feman sman
B 90 9 et o ot T € ud suhl 2fife dieed w0 22

(b) TH @& WHI Toh ITAN H AT T HAIh 9 61 fag[d ae® aa 1.9V
R feremmer efafier wfadier 380 Q71 Wet W foha eiferehan om it <1 Hehdt
22 0 ¥ 9 WW ¥8 UN TRE SR 1 Jedem-Hel i Wi H wem
FT?

3.16 < 9UH A HT IR H Tk THTTEH H1 SR T FIW HT 941 21 7k Ffare
TaE € <A AR § Y RIFA-H1 gkl B2 o1 GHERT 5 TR 9 9 arel fasted
hfact o tqfafam & A i F= THe R S e (p,, = 2.63 x 107 Qm,
Pe,=1.72 % 10°° Qm, Al %1 TUfeTeh Scd = 2.7, TR H1 TR ol =

8.9)
3.17 fosg A o o wfekieres W forg 7o Frefertaa der o o o ek febret
Tehd ©?
0.2 3.94 3.0 59.2
0.4 7.87 4.0 78.8
0.6 11.8 5.0 98.6
0.8 15.7 6.0 118.5
1.0 19.7 7.0 138.2
2.0 39.4 8.0 158.0

3.18 frAfafed wei & s Sifse—
(@) Tl STEEM TR e are eifcash =Telsh W THEHM &R afed gl 2
freafafaa & @ wee § SF-d oeR @l T-ur, ¥R v, fagd &,
HYaTE =1
(b) = Gt aRtef sraerel o forg o 1 fem gt w9 9 on g 22 4
TEY, T 3T SFeFal o I IS S AH o o H1 9o T8l w|
(c) gl et dicear Gowor e S=a ur < eidt B, o1 e giadier sga
% B AMMET, FA 2
(d) fordt 3=a faw@ (H.T) S50, 91 ST 6 KV, 1 STaRe Fiade sTefueh
B wfew, 17
3.19 ue fomwey Bifer—
(a) a@aﬁgﬁ Trsngetl o wfeRiEeRdr W 3T STada eget i sTen (fueh/T)
Bi 2
(b) AR W fagmget o Wiy &1 AO-ToTE, Y st o Wiy o
AT W §Ed HE/AH e 2
© ﬁm;ﬁﬁﬂﬁuﬁﬁwwﬁq%éswuwm (T B/asht @
el €)1
(d) foreh gt foregaurel (ST@IONY, S7aR) i GfaiEehar fohel 1g i fRigend
F e H (10%2/10%) Hife & ok 9 w8 Bt 2
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3.20 (a) UH R R 9 n WiRveE fTw T (i) sifsman (i) ZAaw gemet
TRRIE 9 S ok AT o 5= R YRR w2 sifuehan SR =ad
SfaRIel 1 ST 1 B2
(b) FR1Q,2Q,3Q % T HRH KT T 3 a1 ST 39 o FHR FATSTT HaT
o o 9eF aRkmE = () (11/3) Q (i) (11/5) , (i) 6 Q, (v) (6/11) Q ?
(c) a9 3.31 # @ U oo 1 Jod Ffig < it

10 10 10 10 10 R

20 20 20 20 20 o A/NNAVV—

() (b)
o 3.31

3.21 fHE 0.5 Q 3T gfy At 12 Vo T 990 (supply) § f993.32 ¥ 391w
M0 37Hd Headh N o TE U 1 T T SIS U Yy w1 "E 1 Q 7

10 10 10 10 10
A —O
10 10 (12V,
0.50)
AN —@
10 10 10 10 10
o 3.32

3.22 f993.33 % T URferEmR <uifan o € foed T 2.0 VSR sviafe wiRiy
0.40 Q 1 *IE Ta, I o Fiekies a’ AB W diedl U S+ W@l 2|
T A Yot S 1.02 V 1 3R e a1esh ool 9F1C @dl © (59 mA F1 9gd
A GRS o ft) dR 1 67.3 cm @aE R G {65 2 81 7w del §
Al =F ¥ o gHfvea i o faw sees @i 9wy | gft 600 kQ 1 TH
A a1 feier 5ok Tl Gaig fohan e €, fSgeh Gger fag g o e
AU (shorted) FX &1 ST 71 580k o< A Ut ! fohelt 1=t e e
I & % Yot ¥ giaeenfud w2 & sar € food wqer o5 a1 1 82.3 em o«
W W eIl 2
() & 1 O 1 22
(b) 600 kQ ok S=a UfRier & 1 Yo 22
(c) 1 38 S=d Yy § e fag geifaa g 82
(d) W feafa o afz iR o 9i=ras 9 &1 for[ aes aa 2.0V

% WM W 1.0 VE @ F 98 fafy e off awa @2

(€) = 7 URUY F¥ mV F1 Fife o Fey forgd areah ool (S o foneht ot
AIYegd g o1 forgd oTeeh oiel) o FuRor § ghet g2 4fg e ot a1 5o

fFT YR FemeE H?
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