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TTcTeh

=& (faeer)

e (TR

t.a [

A

R (AT

wfeTH

T (gL

freny

(Ni, Fe 92 Cr i fHs1q)
Tt

3T

HTe (FETE)
S

fafesia

feregereit

s S

i (TAH)

FIR TR

wifesm FRES (NaCl)

I THich (RS FeA)

1.6 x 10°®
1.7 x 10°®
2.7 x 1078
5.6 x 10°®
10 x 10°®
11 x 10°®
98 x 10°®
~100 x 1078

48 x 108

3.5 x 107®
0.46
2300

2.5 x 10°

1010 _ 1014

1013 _ 1016
~1014
~1016

0.0041
0.0068
0.0043
0.0045
0.0065
0.0039
0.0009
0.0004

0.002 x 1073

- 0.0005

-0.05
-0.07
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TA: Cd Do #ea wieigenl W faam 1wl 4 12 Q wfdlives o o I qen
6 Qufale® ¥ & [, 8, @
Lx12=1,%x6, A" I, =21,
ferg L+I,=1=2A
v 1= (2) a1=(2)

3 +\3
Fofd 12 Q iRy § 9/ (2/3) A SEih 6 Q Ffalas § &1 (4/3) A B
AB o {7 dieedl ud
V.= x4Q=1AXx4Q=4V
S8 A9 B A% |YUl 910 1 A 9 B % He Uqed Yol o OEEA 9 ot
W Y Fehd 71 e
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V,=2AX2Q=4V
BC o A&7 dieedl 91
V,.=2AX1Q=2V
3id ¥, CD o |=F dieedl i

2\
VCD=12QXIS=IZQX(§JA=8V

59 C 9 D & 9&a |yul ¥ &1 C & D o Hed 9uged Ul o UH%
g off g T Hehd B el
V.= 2AX4Q=8V
&1 ST o A D o 588 e dieed] T 4 V+ 2V +8V = 14 V&1 30 TR
Y 92 o ¥ & A dicedl 14 V € s fogd aes 9ot 16 V 81 deear | &fd
(=2 V) 92l o 2Fiafiss Ty =1 QF gUEr €, 2AX 1 Q=2 VI

G°'€ lnr2ibe

3.12 U 9T qvdsH B 9

Hierierent w1 i, T oRae & St w1 ot weaifsa fomen S @b €1 wiiereni i
& wifq afuer & o qen faveiaR & qieher o folt Tett oF T & T god 9
T wheenfua feman s "R 21

o 3.20 foed AR 9 & TMe, F A TA Sofiww H WA 2 r, Ao, IR
afer wfadiel €1 A 91 C o Hed Hee o feIg GarH i foea o o £y AT
SHiqReh Wi r, o T el S ST A S Gl €

Tedt, gufisen ® < Ial W fomr Y (Fet 3.20), STl U o Tk e @l
%W,ﬁﬁ%@ﬁa@@@mﬁlel,ezﬁﬁﬁ&ﬁga
e I §, T 1, 1, HEA: Ik ANk T g

fe= 3.20 ¥ IWIMT 38R WY o5 A, B @91 C W, fasa sHet: vV (A), V (B) e
V(C) B1 98 V(A) - V(B) U8el ¥ o oAIHE a2 SBUTcHE il o 7eg fawara
21 TRt (3.57) § TH eHH Ued € Uiehfad Rl ®, or:

V,5=V(A)-V(B)=¢ - Ir, (3.60)
T YhR
Vo=V (B)-V(C)=g,-1Ir, (3.61)

3d: WIS o 2fHTa A 991 C o Heg favaiaR
Vie=V(A)-V(C)=[V(A)-V(B)]+[V(B)-V(C)]
=(e+&)-1(n+1) (3.62) 113
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W ifgeRt
If B9 HASH I A 91 C o 77 frdl Tohed Ut ¥ gfqeenfud s =% {59
foe e et ¢, Ao SHidfm e r, @, T T e g @

Vie=e,-Ir, (3.63)
TN (3.62) T (3.63) i FIfTd HEH T

Eq= & T & (3.64)

e r,=r+r, (3.65)

1 3.20 § T4 U8 Wel o FUMCH RIS i ST Uel & eI RIS
Y Hag fHa 21 39k M W AfE gH S Uedl o SRUcHe (el i Gag e,
Al HIE (3.61) ® V= —¢,-1I,

ﬁ'{%ﬁmmé
Eq= €& (e,>¢) (3.66)
TIeed: Gl Ao o T Oall ot fRdt off gen & fou fawafa feen s
bl B2
() n o o YUl HASH &1 oI fagd aes a9d 3o ATq foed e aeil
A A, el
. & (ii) n 9 o SO G 1 qod STdRh FiRY 3ok A Ffawie 1
NG IR T B
Al B e BT C TH 79 2, S ¥ Yieh Uel o e goeeis 9 Feherdt 81 Afg 5|
e e HareT # A e S & FOT soes § Fed df g, % o
£, @amﬁgamwmﬁg&muq&qﬁam%ﬁmﬁs
S AT T (3.66) H g3 2

. . 79 B Yol o v waH R foeR B 21 1, 99 L, ¥ o g
518,21 2 Well %1 Wwe T swcrdlsﬁmehmw&ﬁwﬁlﬁrfaqawlamlﬁgB WYl
AT C % e 58 HASH B FUA & S 38 g ¥ W Al Feed 2
SR TR 7., 3N P R o Sa A o SR wEfed B € foe R TR, B T e

EN) g(,q(lcﬁoh M TR

(3.73 @2 (3.74) ¥ Ry M ) I=nL+*5 o (3..67)
% farth T T ¥ whreenfi o wifer gl B, qen B, W fawe swaw: V(B,) 491 V (B,) ¥ @9
T g & Ted U W foaR & W 39k el & e favgaia® V(B,) -V (B,)
BT 37d: T (3.57) 9
V=V(B,)-V(B,)=¢-1In (3.68)
fog B, 721 B, 3 TR -3k W T W +ff Hog €1 1: T8 T HA W
foem w6 9 g9 W B @
V=V (B,)-V(B,)=¢& - L, (3.69)
fuset dH TR i G wE W
I =1 +1,
=ﬂ+ﬂ:[i+8_z]_v(l+l] 3.70)
n Iy n Ty n n
TH YHN V I UF @
114 yahtéh  nhh 5.71)

n+r n+r
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afE Hel & 39 HASH i 89 fag B, 81k B, & o= fhe w9
Qw@a@qﬁw@ﬁﬁﬁwﬁgamw%amm
PIcRE] rqu‘la‘lgﬁm%ﬂm%

V=g, -Ir, (3.72)
IO (3.71) TN (3.72) THH TH =G, 37a:
_€1T2+€2rl
e (3.73)
=L (3.74) é
“ o+,
T TN 1 B9 SR We ®9 § qlieh ¥ T L ehd © %ﬁ
1 1 1
—=—t— (3.75) TS Tae R (1824 -
e b 1887) W & sifarer et
£, & & feaat wd afeld o WRE P,
eq _ “1 2 P
E_E+E (3.76) R g Wit & fomm %
o (3.21) ® &5 <1 el i U WY q1 3 YRR ST éﬁﬁmﬁ??i?ﬁ : ”f
w01 fia i ot U W Tag R € o faega R 1 den e f forad TR S —
1, 7 2fell 8 e fraerd €1 % g o e ofb T e e e &
o YATHeh < § Hag L A S, 7@ off TR (3.75) ae 5, -

(3.76) £, — —¢, % WY HA B

THIHRTU (3.75) 11 (3.76) I AEH § o o= S
THAT 1 AR TR U n WA & TSR foed o 99 ¢, .. g, T SARE HRR
r,...r, & 3R 3 vd ward | € A 9% TAeE 39 UHd U o e e o
foep e o ¢, aon stafe g r, € e

1 1 1

" - (3.77)
Seq 81 n
= — 4 ... 4
- " (3.78)
3.13 fet@Ew & fam

forga aftuel ® wefi-weft % wfive & Ot Sfed &7 9 Heig B €1 9 e ured
TS o foIu S 99 g9d ved ogea— fhu €, 9 uRy o weft faga e qen
fawaradi o fere wen vt =2 gl < fram, (5= frwaie & faw wed €, form
el o faveluo § wgd ST e 2
fEu 7w ufwy ¥ &0 e widiee | yenfed o1 st foRd wdieh S I 9 ArHifeRd
T U I AR o g gR1 URRiY o SRy ¥R o yare & e wed g e
T B A da: [ orees feifia g @ giekieres o faga o =1 arsafaes e,
TR fewn ® 21 A 78 oA et €, @ arede | faga om0 di sy fen o
faadia yeafed &1 @ 21 36 YR, 9w Gia (3refd Gt a1 faga v &1 i @
Hid) o feIu ¥FTcHes qe RO Toieis i, Ul § WalE B T&l YN o Hohd o 115
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W ifqent

s1eTan U Fefra 9 9 fafed w3 €1 97 =9 s <fiae P A seomeHek <fia
N o o9 faueai® sam, V=V (P) - V(N)=e-Ir
(G (3.57), [ 921 91 o 2SN 9 8l P i 3R yefed

0 h o ATt foregd e 871 T & St 78 At ) fafed
% gL 89 P A N & 3R sigd € o Tqea:
Lt ) V=e+Ir (3.79)

4007 10 . fogl 1 9 T 9frn &l T FH &F 9% 39 8Y
AP AN AN 9 i qen st ) siferE R
\/ 45V (a) TTY fa—fwdt Gy w™ Gy & 3 &< arci faga
200 RIS T FNT 39 G @ fAher aret faga arist &
10 T & R BT & (97 3.22)1
sl f L € 7 fram o1 yam 59 de § wued © T St fag am
‘ L . R Bt B, forelt | o wreres o feRdt fag W emew
Tera 3.22 it a W frsher areft faga um e T e 21 oT: YA O el e fgd ard (S
I, 1, T SR F A G L A ity e &y # W ) AR feer O e
FRMEER I, = 1, + I,. 79§ h R goie 3 afreft fore ot % SR B 2
L E R P A GRS ) g (o) e e @l @ wffer et 7
Hfy faw |, 3 ot 1,8 < 9T ‘ahdcba’ qen W#W@TW#’WWWWWWW
‘ahdefga’ o fau w1 fom e #W@ € 301, $ (Fm 3.22)1
- 41, + 45 =0 9 -30I, + 211, -80=0 %Wﬁw%mﬁgﬂﬁﬂaﬁgﬁ
srafeerfa w fe sear 21 ora: frdt fog o weum 2 g g9 oo s fag w em
g, A ot uRedq I B9 =ifew T S g § v e fog W Ay e WK R,
7 oM gHifery B

SETET0T 3.6 10 V q 09 37iafes Uiier 1 ool Ush sHig ufgy siel (Hedeh)
o foehofd: omq@ #H @ S 21 IReY S § 1 Q ufiy & 12 giius @
(for 3.23) | URtwe et 1 THGE Tfakier den =9 o Yo fohaR o ergfaen fomga
PIRUSICEET IS

Ly

o7 3.23

33EI0T 3.6
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IEEGICIN

e TR STe i UaiEehi oF TRel 9ot we ared e | uRacd T8 foRan S wehar
et gea H Ty gufafa © fEch ST gR aiue Se & 9uqed Fiade i Fh
fepan ST Hehal B

AA’, AD @1 AB weii i uRqy stal ® wufida fafy @ wn mn 21 safen g o
M fog@ o, 7 Sfifs 1 yanfeq gt =ifeul sHeh sAfafed A, B a D i w
ST 4 [ <Rt & 99 Ffd Smens?i o 221 =fet) 36 YR, 79 o 9t 12 fhard
¥ oINS WA [ % I3 § forg Tohd €1 3od fhae o wom frm qen v
1 gufafd &1 STE 3 2

A TH o T S ABCC’ EA WifST iR 39 W fows &1 fgdia fem omy
T

-IR-(1/2)IR-IR+£=0

el g form 1 9fedie R € qe S8 o1 foea aresh o ¢ 21

T TR,

B
2
IRaet e (Feareh) 1 Wged WhRe R, e B
R = i =§R
“a 3l g

R=1Q % el R =(5/6)Q T =10V & fog, uRyel Sl (Feach) o Fa
u

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

T R A yefed e arell o/ &l o9 o 3.23 ¥ S S Hehl 2

T 9 W e fean s =nfen o 9wy Seadh i wHfhafd o wRoT SR

3.6 H frwais o froml # foaena v w1 e 78t fan o 21 s g ufue
J2oeh | Tufafd o SR 36 YhR &1 GLeilhol T1 Bl sqfu dftm ud g o
T (9! & a1 B =ifen S i eaeh | o1aa IREl ®) fewad o fraet

& IYANT ER GHE h1 B F Ghd ol I8 ISR 3.7 H we fma w2
3T 3.7 fo9 3.24 # e U eaeh 1 YdS M HOUR A it

o 3.24
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118

Jeach 1 YAF I o foT U o om i w5 i @ Y faes & frem
1 AN F G HA T IRT H & ST F G % w3 o fau g e §
e ferega & i ffée e Bq fohear® o vem =M &1 ST #id €1 36 TR,
TAR I A ST HR 1, L den I E e i faf ag o | fervaie o i
g o5 ST @ A F gH

% 9% ADCA § foht@its o fgdia fom o S7am @ e freifafad shes 9 &1 8

10-4(-I) +2(,+ L-1)-1,=0 [3.80 (a)]
#Heiq 71 - 61, - 21, = 10
&% 9T ABCA o e & wra g €

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

§¢ 9191 BCDEB o foiu &% e @
5-2(,+1)-2(,+L-1)=0
Hiq 21 - 41,- 41, = -5 [3.80 (c)]
wﬁwm) m)a(c)mwww%ﬁﬂﬁ#mm% 3= G
fafar 9 &1 foran <1 Gl 21 39 THK,

5
I, =254 L= A L=17 A

qftger St w1 fafe= smensti § ad 39 YK B
5 1 7

AB: — A, CA:2— A, DEB:1- A
8 2 8

7 1
AD:1§A, CD:0A, BC:2§A

TE FEE U Afyd foran s geven @ T 4fg fortaies o fom =61 9w &€ arei o
SUANT foha ST TH i ST s HIHIOT TEl Wt BT 1id ¥rieti o Suled
H ~eech o gl S U9 ok forw fgdi frem ol w1 SRl & AR R a9 aikay
BADEB & felt et dieedn urd

5V+(gx4) Vi (%Xll-)V
I B, S foh feRtars & fgda frem grr erdfer ©

3.14 Fewer ¥g

fht@r® o T 3TYAM o €9 ¥ fo 3.25 ¥ i@ 9y w fa=ur i, st fw
HTWH ¥g Fean g1 9g H 9N 9RREH R, R,, R, 1 R, 4 21 fowvia: fawda
Fageit (Fr & A 71 C) % T 7 & F e W w31 7 (i AC) Fe
ST el 71 SO < v fageti, B aen D o Hed U eanmie (S faga um
& TGEH F TF I T) Feag 21 I8 oA, o fom § BD @ fe@mEn @ R,
TeaRHIeY ST Heerd 2l

el o foly 80 shod i € fop Gt o *iE onditen gfadiy e €1 wmre:
G 9 TRt foregd oI I, o weft gfciiershi 9 Bieht off om0 wenfed @il <9 wgfer 6y
F1 TR T FoR e TEw & o R T w I, =01 &4 g 9
@WWWWW%WG@WﬁWW?@ﬁ|®
Y& H, Gy D de1 B & fau (o 3fen) fewams o 9fy frm & g &
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IEEGICIN

W Y [ = [, AL, = I, T T & W &1 HF 91K, TH 9 TN ADBA T
CBDC W Tt & a9 f90 i Suge #3d &1 Teed 991 § 9 el @
R +0+LR,=0  (I,=0) (3.81)

A I =1, I, = [, H1 ST & W g o 9 o & @
I,R,+0-1,R,=0 (3.82)
TEHH (3.81) ¥ B0 WA FW &
L_R

I2 Rl

Safr T (3.82) ¥ B9 WK H 7
Il_R4
I, Ry

3d: B9 gfqey o S B

R, R,
2=t [3.83(a)] | | =O0—

R, R,
IR giekieenl o Gy f@e™ o qHeRn [3.83(a)] i oo §

I ed] g 98 o fAu gger giaee wed 2 Tert 3.25 =R 9q
HITRM |q a1 3HHT e Ufaas ST gfakie o o & fag w

Wi fafer < ©1 e it for AR Oy hiE e giady © for 2w =l et

H TG ¥ 39 YR R, T TE €1 W GRRIEH R, €1 R, i §Y F1 TEEd a0 gEd

o ¥ T gL, B R, T 79 T URERIT HI W ¢ ST ek oA o faEy

T femar 31 9g 7o Tfer ¢ qen Hger ey I ST R R, A WIS B T

R R
R,=R;. R, [3.83(b)]
70 THSIa &1 W S ool s gl diet dg sl ¢ gHent e
3T T8 | 1 S

ISTEI0T 3.8 e Ug &1 9R) et (ot 3.26) o wiewier fferd :
AB =100 Q, BC =10 Q, CD =5 Q @1 DA = 60 QI

T
g
8°€ lnr2ibe
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15 Q Gfeie o Teh TreaqiHiet sl BD o = gl 41 €1 Teamiel ¥ yerfed g
el 9N 1 IHeRerd HifSTl AC o 7eg 10 V fasenidt 21

T

9T BADB W faaR &5 W
1001 + 151 —601,=0
] 2
#7201, + 31 - 12,=0 [3.84(a)]
9T BCDB R faaR &1 W
10 (I-1)-151 -5 (,+1)=0
101, -301 -51,=0

21,-61-1,=0

[3.84(b)]

T ADCEA W fa=R &3 ®
601, +5 (I, +1)=10

651,+5] =10
131, +1 =2
g9

[3.84(c)]

HHIHT [3.84(b)] 1 10 ¥ TN HH |

201,-601 —10L,=0 [3.84(d)]
HHieRon [3.84(d)] 9 [3.84 (a)] @ =H fr=fafad =is/e 9w =il &

631 -21,=0
] 2
_ 6.0x10%
2— n=
63.5

x9.0x10° 1,=31.51 [3.84(e)]

I, % TH 1 G [3.84(c)] H TWMATH FH W
13 (31.5L)+1 =2

o}

(-2}
410.5 1,=2
1,=4.87 mA

R S
I—’\/\/\/\—| B
o] [, ¢ [

G

100-1,— | C

<—ll

frﬁ?{'{ﬁﬁ_@l Y

I —

£ K,

T3 3.27 T X 97 TR AC TH HiX dal

21 R TF gfa0y § feh o199 & ® a9 S
TH HIUF G 2

3.15 #eX 9q

Hex og 1 o 3.27 ° fe@mn T ¥ 9w T e o
THEHAM ST HIE ahel ol ar o ffda g @ S
Seerd UTq i & WIS ufEenetl o Hed e fEAn S €, S
fop Teamen e 1 nfearen ufgent & <1 Rifsral et @ fomen wen
HieRIeehT w1 GaAfSa fepan ST Gehan 81 e fg w8l R 4
Td §, T Foll g el W 92 T@d B Teaniiet &1 T o
fiferradi o T =it erfcersr afgert W (ST Tl 1 Teariel
1 IO T SiTehT © ST @l 21 SHihl, Ao Tk eifedeh B
Bt B fogent wh T e-om g € qen 5 faga gaeH
TR o foTT 9RO S T A B

R U 314 9y 2 TSert 9 89 1 3 =ed 81 36 sF § 9 fRe
120 fifea & waifsra % < €1 ol Rfem & w2 weh A 96 9hady S waEifsa s )
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IEEGICIN

Sieht o qR W ferelt fag DS for fR A9 lom 1 50 W 2, el & €1 St
I TR o TR T Fehd &1 AR oF AD 9 1 9feiel R [ ¥ Sl R R &1 i
THIF cm TR T W FHR DC 90 1 9@= R (100-1) Bl

IR 9= AB, BC, DA @1 CD [f5F W@y s9¥1: R, S, R, [ @M R_
(100-1) &] T9ed:, AC S 9fs el BD Treaqidiel 9sT & |1 Tk =M 9g
1 oo d 21 At St 1 ar o SR TR Sl € dl U T (Fder forg)
T AT el TeaAie i ur T swiem oM fse foF d@geq fog w f @
SRt 1 gl 1= 1, €, 79 oW fg W UG & WR s F WA R, S, R L @l
R, (100-1) 1 TqeM Ffdsd o foau weiehm [3.83(a)] & S8R

R R, 1, L

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

Tq: S E TH | H HE T F §, A T GRRE S TR W ST g
R %1 HH W & Sl 2

ll
100 - 1,

S fafa= A 1 g W 7 [ % fafa= 79 T E9 2 SR e AR R
ufiswe #W 1 ke [, % o9 ¥ Jfe & gfommeaes R e o Swi g8
fe@man s wear ¢ fo Wag fog 1 ¥g o dR o WeA & THIY 7efd 1, ST 50 cm
o Fiehe T@aht GEEINT % O (8 fou S 1 Sfed g & oEvas €) R
¥ gfaerd Jfe 1 =Fam foman s gear 21

R=S

(3.86)

32TEY0T 3.9 93 3.27 # 3WIT ¢ Hiex 9 # foig A ¥ 33.7 cm &1 T W = fagm
fag o B 21 S wfedier o wwd § 12 Q % T 31 Wiy GaAifea v W I
fae9 515 51.9 cm #1 T W 9@ 2 81 RN S AH IRkl Hifs)

T oM v fagu fog 9;

R 337
S 66.3 (3.87)
Tig S TRd H 120 %1 A FAld FH W gl ghwd S¥ S, 7 S 2,
‘5. - 125
S+12
A T HJe qiaay ¥ e W e
51.9 R _R(S+12)
481 S, 125 (3.88)

eq

T (3.87) ¥ R/S & IF TWH W

51.9 S+12 33.7
48.1 12 66.3

S=13.5Q THII (3.87) § ST A WH W, R = 6.86 Q
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T ifqent
3.16 Ui (fawaamdt)

IE Teh AAGE! SUHN €| Hifelsh 9 W 98 THUAM X h1 Teh wiall THSI €, T8l
AR &1 oo 9 W Bl ¢ Y e aee 99 (B) % 9 9@ Hag & R
AT TEE § R H FHH-FH T W STE-a W@ F F THS | e
S @ dn foR W ek wiel uiferes gt e € st @ (T 3.28) | fam H AR
AT C % thefl g2 21 B SeAiehR e urg w1 wiel 92l € S ar o fafe= wet
%! Sedt B

AR 9 BT i ¥R [ Yelfed gt € S IRae & s ¥R s g aiafaa
S TRl 21 <fth I THHEE ® o1: i Ade A Y [T g R feora ferdt fag o
EICRERCIGE

()=l (3.89)
el ¢, Ui ehieh e siieed Id 2

o 3.28 (a) T el o Togd aleeh ol ¢, T4 &, 1 Gl o foaq qrfemmtes
1 SyEnT feard 21 fag 1, 2, 3 T hsht a6t T hed 81 el sl iS4 fefa
R fomR Y ST 1 3R 3 Faifea € e fo ool ¢, ¥ Heg €1 St &1 dR
% ST T Tk THMN WA & 5 TH A Y [ H g W,
fag NR, feodier & & faam w6 =@ 21 a9 o
AN, G 31A W fH@% 1 fo0 @ FH W a0 T FW &

L +0-¢g=0 (3.90)

THl YR IS @l foagd aes 9 ¢, o faq an w1 A
AN, = [, T Hgferd g g @t

¢L,+0-g,=0 (3.91)

s 2 T 9

81 ll

5L (3.92)

TH YRR i Tl WAl e ¥ T Ul (¢, &,) % fogd
A& & i el Y Tehd ©| AR U, <Hi | W Teh Hel w1 g
% et o €9 H a1 ST 81 39 A It 1 FSrgent foae T
I = S hT RS A 1 H &1 7 THIFT (3.92) T TR
et o o aesh oel o1 Sl & uRefor fRen ST Fenar @)

favemrdt =i &9 fvdt 9 o eTdfie gfaue o o9e o fau
ff ST FX TR 7 [ 3.28 (b)] | THF fAC WA (emf ),
et stiafter Ffaer () 919 FT 2, 1 Th Foit K, 1 el @
Y, A AN, = [, T HIe W i 21 T,
fom 3.28 © R, GTF =9l [3.93(a)]
eI T R 1 T 2| @ K, ® 6% F ¥ o S gy ae (R) S A T

A N S - gt gy V4 1 e faveii @ qen qer faig
(a) & § o fagd smes @l w1 o b ST - T ®
fou aftger (b) 9« &1 sdfer gfauy @ AN, = L, T T ’
F % fo afwe| V=91, [3.93(b)]

122 o: BH UG ¥, &/V=1/1, [3.94(a)]

(b)
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fé, £ = I (r+ R) 921 V = IR. B I grel @

e/V=(r+R)/R [3.94(b)]
iR [3.94(a)] 9N [3.94(b)] § BH Wd Hd §

(R+n/R=1,/1,

l
r= R(l—l - lj (3.95)

2

G0 (3.95) o1 ST ek BH 5T T Wel oF SAdfieh Wil T Y Fehd 2
TR 1 STEN HTH 1 TH o9 98 ¢ T T8 A9 oy o1 © fave g 9
IS G T el H B SHAU THeh g T 7T HYA Wi ok S gfaie g
gl T B

IEEIT 310 R Q 1 g Ty Th Uit 9 fogd o < X @1 @
e 1 et wfaiy R Q  (F 3.29) | wefvmie st deedt V sy
1 TR 1 S A Hueh (TR STl 9N 1 A1) WeREEe o 9’ o 94 | @l
q R & fodf W sieedr o fou =iee wra swifsw)

oV o

fera3.29
'
el ST TIRTRTEH o AR oF HeA § ® a1 39 AR &1 el of g 1 et gl
(R,/2) BT 18 Hfh A9 Bk el R, TN R URE%A § €, 37: 370k i
T wfaty R, fagail A9 B o 92 shoet SHeh e o= 1 el Uil (R,/2)
B R, frfafed sse g fean smom,

T YRR A9 C o 98 Fdl Yokl A9 B o 9 qe B 9 C o 04 o gfaqei o
I o SER B AU T@ R, + R /2 =B

R ¥ varfed B el o freEfatad gn

.V 2

"R+R,/2 2R +R,
WeferEieR ¥ oft TR sieedt V, ¥R [ 7o Uil R, % [OwA o SWeR Bl §

v,=IR =| -2V _ xR
2R +R,
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331801 3.10

R, %1 A @4 W &¥ frefafed 7 foem @

v 2V L R xR
-
+2R
g [RoxR) g Ro
R, + 2R

V= 2VR 2VR
! 2R+R,+2R ST V1=R0+4R

ARI9T

. Tt = o fRu U eeee | yaifed g7 9 89 9 Ufd Thie 99 |

TA el 2 S gl

. T TR ¥ 99C W o fau g T &% qiuy =fen foed ue s @i

forga e i e @ 3= feufas S i AR garfed s 81 a9 i e
Y =9 feafds 91 (1effd &iq o T 2fiTa 9 R a%) & IR A 9H |
T gRI Yl Tehich 3To91 W fohan 711 il B ol foId aeeh a1t (electromotive
force) @1 emf FEa 2| 4 ST fF emf T 5o & B, Sfeeh 78 go
gy | id o A il o i Sieedr H1 R B

. 3T #7 fram— fod aree | yaifed ORI S9e o)l o " favaiaR v o

FFHAIINTS © SAUTq Vo [ U6 V= RI, ST&l R 1 =eieh o1 Flakie ed
&1 9’y & A S| R 1Q=1V AL

. 9% o Y R, T

R-2k

A
o GRI HeTeh o1 waTs 3R ST e W R ], 5el p, o gfmierahar shed
&, gl 1 o B S A SR g W fAs e R

. Tl w fagd e fasga uReR o qRefda e 21 ergen 5 wfieea

FH (108Qm ¥ 106 Qm TR ®) eidt 21 foegmsh S8 i a1 W =t
yiaehal 1022 9 1024 T Bl €, AT AR R, STgEIAR S Si 3K
Ge &1 Jiaeehdl SHeh weg qRER § e 2l

. StfershaR el § 6T o aTee soiae B §, e feufaal Serevond, st

foreal iR faga e1oeed, § ¥R 9&+ oHEAl den RO gRI g 2
&RT e § i Hehe Ui Uehich Walle oF 3TfWeidl, &l ¥ Yalfed STeeT st O

i

J=nqvy,
SEl n e areehl, S0 e 1 STE g B, 1 GEA S (i TR
AT W W) q1 ORI ACH! F STIAE AT v, I ToEH o fag
q=—-e? AT j Tk I H1E A % el B i &thel R THEAM € ol
&% | W T U@ [ (= nevy A) #l

. E=V/L I=nev, A 3R 3 % T2 &1 3w w3 gu f=1 =I5 o

e €
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10.

11.

12.

13.

14.

15.

ne>

=p Uq
m
I T AM o foh Solgg U1d o oAl W WU d (THUC) ® S S
Trafeseha: faeifra o2 4 € df 9 9t E o %Ro1 g seleeal W o
I T eE 3R STIaTE o v, (TR0 F&l) F SR i T ST Hhell
21 9% U¥ gz ofHd et S tH B © dl
v, =ar=eEt/m

el @ 3R 1 @0 1 3

m
ne’r
3G a9 qRER e gfalivekdr qrg o @ s 9 9 9a5dl €, Jieedd &
T TOTik o i Ui Tk ad gfg ¥ gfiuea ® s 9fg & w9 o
Rt feren s 21
31 o f7am o1 urer agd o uSiel i ® W I8 Wi 1 gerya fram e
B T8 IHEA ¢ AR
(a) V3Rfas &9 9 | R feft 7
(b) Vo S T |F & faw ViR [ # Hey Vs fag w fsk 2
() V3R I ¥ Hey atfgdia 7t 2

(@) 1 Th S0 7€ € Toh & p, [ oF Y agal @ (F=id qrd i fEer

Wd B)| T =™ (rectifier) (a) 99 (b) =0T w1 G L 21

GaAs(c)H&TUTEIﬁ?ﬂﬁT%I
S ¢ fogd e 9 o U Bd F @ Y R ¥ "SR S e
R R e Ve gr & ol &

&

ek
m
HH

p:

R

VEHEJ=IR= R+r

SEl 1, B w1 SR qiae B
(a) ooft § "aifsa n afaiel 1 o gfals R

I I I i
E_R1+RZ+ ...... +Rn
g e S 2
fo@Ers & faH—
(@) o9 f7w (9fy f7am)— 9 o sre=dl &t fordt 9fy W 3w emst
o1 an ffa amiet o 4 & qed =1 9ifeu)

(b) feeia frm [ o] forelt i o1 (ofu) o =T SR faol & ufed
T SO AN I B =MfeT)

e g S {6 oAy o fK@en w0 2, =) 9f@s — R, Ry, R,

R, 1 fo=ma € qen v fasg stewen o

R_R

R, R,
BN Al 9 wfe’ie T e =Y ke o o7 o o iR feren ST g @)
gferEEieT fasdl Y qerl % arelt T gf 71 Hfe 39 fafu & i e
yafed = g areft feerfd gt €, 7 g faveiar ams; frdt 9 o eriafes
HReRIer |9 qe <1 Wil o fod 9Tesh ol emf 1 qoil G H W el
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e
@mﬁiﬂm feom =1 qftwe ® w @R @ q9id ¥ Wy T U sifw utn
| o oM &1 Io e | U T S 2, 38 gHa

R T forelt T F1e Q vafed fae ey I < wfew
25 BN = H S B
I=j.AS

@amAsvﬁm%'l
%ﬁwﬁh%uﬁﬁwaﬁimm%w]wwwﬁﬁm|
¥k 31 o T1H 1 UTei il & Sl SEe T8l il 81 7€ Tgher
& V=1IR ™ o fom &1 g6 €, 9 & 21 98 T giy w
e @ ¥ SR S8 Tl e g e B T § R 98 s
o T1Em o1 uTer et € A1 T S w1 feEm e s @ o voaen I
e T e € aufd R, VR R T wea @1 o o frEm s e
E=pj
377 ok T o SO YO 1 3R o ST €, steffd g wres el qeft s
o T19m o1 UTe Xl © ST 59 UK i Hfeierhdr @ e foed & o
afeAmor 3R fegm w ek T w
3. T =tk S8 fieer o1 sTgETerh S {5 SHAEE o1 SRIfgge S
foregd &5 o WH % o URER § 3 o FEm % uer W g At e et
126 Yool © df 1 geft S # o o frEm &1 urer e g
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

4. fae@ &9 E ¥ o9 &1 7R (i) J5fes® 99l % HR0 (i) E % HR01 30

Tl o A o SRR B 1 Agfessh GoZi o Il M w1 SiEd I 8 Sl
€ 3R v, (379 =) H AEE TE hwar ([f@u st 11, HEn X1 B
TGATEIF ) | T YR AR H1 STUARE A v, Shoel el W T T
faga & % wRw € 2

. a4 j= pv IH YR o A A6k T STT- Tl Fga el =nfen) foret

HeTsh R | el G Gl YR Ted € SR SR0T S YRR o STEsl § S
Bl 2l
j=pyv.tp v
pP=p,*p
T SEH qR e ur veifed @ @ e, o
p.=-p.
Theh FAfafed, v, ~ 0 @ 59 SR 89 i & @
p=0
j=pv
T YHR FaY j = pv Fdl YR AT FHE R AN 7 2l

. TorErs w1 Gy frm emew e frem W) enafia B el |@fy w fela

RIST =T IR G X ST YRS o A % qed Bial 81 Rl i W 91 IH:
srfferafia s o SR Rt & |fy fm 1 Sy T8 sged

THEH

ot SR 1 HEEen S 1 foE[ aeed ga 12 V R A 92 w1 it gty

0.4 Q&1 o9ft 4 off S arell STfehad « &1 " @ 22

10 V forega aresh = areft ekt fSrmen eriaftes gfaty 3 Q €, forelt wfedioes o

Hoaifsd 21 9fE afgy § o/ 1 7E 0.5 A @, o ialieh w1 gieie s 22 S

qftge % © df 91 1 T aieedr = Bi?

(@ 19,2033 Qe dF yfaes it § Gaifsd 21 gfaiuehl o qaise 1
et e = 272

(b) = afigeR] 1 GaeH fRet 12 V &1 d9ed g ofidfe gl 7107 €,
Y Hag €, @ Y% Wialiers o Tl W sieed 91d Fd hife)

(@) 29,4 Q3R 5 Q& & gfRies wvd & Gaifsa €1 Gars &1 et gfadiy
1 B

(b) = WASH 1 20 V o foega a8 ot w1 st Tt eriaften giaie oy
2, 4 Hag fa o 8, @ goe gfadee @ yarfed g9 arel e aen aed
ot T FA ¥R FT AH A HISC

FHH o a9 (27.0 °C) W et qrom-2rage =1 yfadiel 100 Q 21 A qrae-21ael

%1 gfay 117 Q& @ 376Fa w1 a9 =1 SM? Yfaliesh o 9a1ed &1 arg-Tond

1.70 x 10™*°C* &1

15 HeX @& T8 6.0 X 107 m? T T a1l R § YOI 4R Jarfed i T8

R 3EehT Wiy 5.0 Q AN T WrAifiTeh dr9 9 qR’ o GE1e i Hiakieehdl o git?

feeR o fepdl aR 1 27.5 °C W iy 2.1 Q 31k 100 °C W 9y 2.7 Q|

faeer =1 gfaieeRdl de-Tome A1 Hifsa)

eI &1 T aroH-37ed 230 V 1 Tl § §Afd © 3R 3.2 A &1 gRfies o/

ol & S F9 Yohe | 2.8 A W i 81 S ?1 A w1 @ 27.0 °C ®
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3.9

3.10

3.11

3.12

3.13

3.14

AT 3TeFe 1 TARN 19 F=1 2rm? KU U au-ufeRr § feem o1 siga ufads
1 Y-k 1.70 x 10 °C™' Bl
fo= 3.30 ¥ <MW F2ach &l Yod® IMET | Yarfed R A hifeg)

B

10 Q 50

50 10 Q

10 Q

o 3.30

(a) fdt drer-wg o [fo 3.27] 99 gfies S = 12.5Q @ df dqe fog, fR
A¥ 39.5 cm %I @& W WE 2T €1 R 1 Uil A Sifeu) sewd
& 7 e ¥ § W % o S foru W i 7 afe =
¥ o €7

(b) R @M S ! 3iqasel i T ST UJ 1 He o5 T e

(c) @ U o T ot e | Teomiet 3R Uel o sfqese s & s qe
1 TieaAiHIe g ¥R <eham?

8 V fereyd aTeeh =it =1 Weh Hergeh Sl foreent idiien iy 0.5 Q 7, i Sofiem

H 15.5 Qo UiRIue 1 ST %%k 120 Vb de Fid g1 =St b ST 21 =t

B4 THT 90 1 e steedr @1 82 =St uitael | gidees 1 Softea o

oG T 1 1 589 ©?

foRet arefmiey emen , 1.25 V fo[d 9@ ac1 o T Hal &l Hger fog I’ &

35.0 cm @ R U B 81 A 39 I i fRE o At g wheenfud #)

T wu qf wger 95 63.0 cm W ARG 81 S 81 TR et 1 ford 9w

o 1 B2

ot i o =i H qo Solael b1 GE S ST 3.1 § 8.5 x 10%° m®

afrehferd femam 71 81 3 m o R o T FR o g fol ok o1qeme i | selai

fohael THF w1 82 AR 1 ATI-FE 2.0 X 10° m* € 3 3HH 3.0 A ¥

yafed & w2

ITfafed 1

Yedl & Y83 W HUMCHS J53-3M69 ¥ 10° C em 2 1 AgHSd o HI 9
3R gealt o g3 & de 400 kV fa9eiaR (F9 o arHee &1 %8 wehd &
HIU) o RO : S 9ot W shae 1800 A 1 URI €1 A arwee foeq
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IEEGICIN

&5 ST T B H1E UfhAT 7 2l gedl o IS hl SIEH HH o (TeT) fohan
TG T? (AR &9 H e el T g € it faga A ®i g ufd
1 T qieha © = gealt o fafe= i o @R qfed g ue afed w1 e |
(gest Y 5591 = 6.37 x 10°m) |
3.15 (a) ©: 7 TUS Hae Hal ! 70 Y& 1 foe[d aee aa 2 V qen ofaieh
RRIE 0.015 Q T, & FASH ¥ Tk o928 oE S 21 39 Sl w1 ST
8.5 Q el < 9ok T Joft Taig €, H &0 k1 MY ok fer feman S
21 90§ Rt um oft T € u suht 2fHiae dieed # €2
(b) TF &« HHA T STANT H A T FaIeh 9ol &1 fagd aes aa 1.9V
3R feremmet efafier gfadier 380 Q71 Wt W fohat eifereham o it <1 Hehdlt
22 Ut § W 98 UR Sl SR T gade A S W 3 ¥ gad
B2
3.16 < THM W 1 aR H Tk UIMUfE w1 3K TE FIR 1 &4 81 gk yfadi
TaE €1 A AR | @ i1 gkl 82 31 GHEEY fh $W W WM areft fastedt
faat o tafafrem & arf #t =i v fF w22 (p, = 2.63 x 10° Qm,
Pe,= 1.72 % 107° Qm, Al %1 &Tdferes o = 2.7, ST 1 ATUTEF Sl =
8.9)
3.17 ﬁw@;ﬁﬁ?%aﬁmwmmmﬁﬂﬁﬁ@aﬁ&wﬁ@mwﬁmm
TFHd ©7

0.2 3.94 W 59.2
0.4 7.87 4.0 78.8
0.6 11.8 \ 5.0 c 98.6

0.8 15.7 6.0 118.5
1.0 19.7 7.0 138.2
2.0 39.4 ﬂ 158.0

3.18 frafafed yel o W ifee—
() Tord orum Sy %1e o Hifcaeh =esh ¥ THEEH 91 gated g 2|
frefefea o 9@ = o SiA-H R Wl 8-/, uR o, faga e,
AU =l
(b) = weft ufweftar ereei o forq 3w o1 fram Qe &9 9 o g 82 4
T, @ 37 rEEal % I[N AT S AT F I F1 aer =& F|
() Tereht fre dieear Hemor foed g=a o 3 Bl €, 1 Stiafier wfadiy siga
FH B AIeT, 2
(@) fodt == fava (H.T) §R01, 99 <ifSe 6 kV, &1 Tdie gfaly sTafes
T =fen, &7
3.19 wEl fawey sifeu—
(a) a@aﬁ;ﬁ Targe st UfaRiEehdl U : ST ST Hqe hi 3TUal (SAfHeR/h)
Bl 21
(b) R R fasmget o wfade &1 AO-TONE, Y o@et o giaid o
AU-TOTF § T8 HH/AF B 2
(©) ﬁw@%ﬁﬁﬁmﬁmwmﬁ‘ﬁs%muww (Tords B/astt 9
el ®) |1
(d) foreht gredt forgaiel (ITmeone, SieR) 1 gfdleehar foreft e1q =61 gfaeeha
F g § (10%2/10%) Hife & o | @<t e 2l
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3.20

20

3.21

3.22

(a) MUH R WY ot n giediess R ww €1 (i) i (i) = g
TRl 9 o fAT o1 5= R YRR TS w2 sifuhan SR <A
JfeRiel 1 STU = BI?

(b) IR 1Q,2Q,3Q F dF iy KT 7T & a1 I7eh! 29 R TepR TS T
oF o gea il = : @) (11/3) Q (i) (11/5) Q. (i) 6 Q, (iv) (6/11) Q ?

() o 3.31 # fR@MT U weaeh! 1 oo Ffale U it

10 10 10 10 R

20 20 20 20 o AAANSA—

() (b)
fo 3.31

foret 0.5 Q sTiafier gfelig arel 12 Vo6 Tk 990 (supply) & 533,32 ¥ 3eri
T S eaeh g1 ol TS YR 1 7 A HIT) Jeh qiaie 1 71 1 Q 7l

10 10 10 10 10
10 (12V,
0.59)
10 10 10 10 10
o 3.32

o1 3.33 & ww uferEder guiar e @ fEd tw 2.0 V SR el gy

0.40 Q 1 HIE Td, TR o Ffediesh dR AB R dieedl I SH1T Wl 2|

I T Tl S 1.02 V1 3R foed aeeh oel o+ 1@l € (8 mA H1 9gd

T SRS o fT) R # 67.3 cm @ R G 95 3@ €1 A o 9

3fd = a0 o ghfvea e o fae s9eh @ afmer 5 4oft 600 kQ &1 TH

1fa S=a gfeRiy s8eh @Y e fopan < ®, frgeh g fog o g o ke

e (shorted) R &1 ST €1 $8eh IS |k Hol o1 Fordlt o1 fergg aesh

T ¢ o Ul U wfaeenfyd T o smar @ fSod dqer fag 9 #t 82.3 cm e

W Y Bl 2

(@) & 1 A 1 B2

(b) 600 kQ o S=d Ufeliy =1 M FASH €2

() = 39 I=a iYW e fog yefaa erar €2

(d) W ferfa # 3t aRfimEmier o afEcs 9 &1 faga ars sd 2.0 V
% M W 1.0 VE a F1 ag fafy e ff awa w@?

() =N 7€ URYY FB mV ! i o ey Ty aresh aei (S for et wredt
e T 1 fagd aTesh 5e) o fHufr § et git? At T o g
g TR TN H?
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4“—‘ 600 k Q

feorx 3.33
3.23 foa 3.34 7 fvdt 1.5V & ¥a &1 Tdfe Ufade AA o faw w 2.0 V&
TR g T B ge uiue § ¥l w1 Her 95 76.3 cm W et €
ga o 9l uRuy § 9.5 Q Uiy 1 Tk Yy Aifed S W dqer 63
TRRMEIHIE o R 1 64.8 cm @6 W T8 Sl 81 el o 3Aaieh g

T 1 hiferg)
| 2.0V
|I
A x B
1.5V @
9.5 Q
""" VAVAVAVERTEIE
o 3.34
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