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TOYT YeTE o eioerd Weh o1 &IThel shi shouHl ShiToY| 39 &5 § Bt uFIeeh 31
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&5 W et S e o wenfed faga e sl uRefyd e 21 (A 7w wen
FUMTHS & A THY I8 Hohd WIa il € T g omr wvafeen & 21)
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S P A R A T S T s S T e i
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~Q THYAE &Y ¥ faafd €1 1 A fewhl H1 owq #1  =ud =i 9 g <@ 2
TH % T T foEd &5 39 81 ST e e oo 9 Somes &t 31R% grf
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T fol 1 fireld ¢ 39 Wbk Tl &8 @ o GaieH & ofeE 2181 39 A d St

& o yenfed grit et for S o 9 foreh wer faeett @ @il At geel faceh & 95

2021-22



fal & 7 favaiR Ve, 79 gl oot & fa & e sf
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j g Ffése famen St 21 6IR1 S 1 SI A A/m? €1 39 il afE whaaH
faga & E < fondt =ias &1 <@ 1] @ 39 = o fad & s fawara @6
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#U9 j=oE (3.13)

&l o =1/p  rerehdl Fed &1 AW o TEH B = GHIHW (3.3) Sl
FHIERTOT (3.13) g1 i THged Y § oAk A1 Sl €1 S =R | €W W
o & STM *I 3@ FY H GHH 1 FAE 31 59 % T8 3eiaeql o AU &
AfeIeron 9§ Sea= g3 B

3.5 T T IUATE TS Wldiierehdl Rl SeId

T Tl 3@l € T o 1 soieed fRE 9’ 3T W GEE 31 © dl OO % 9%
IE el W Hordl © AR gHeRt e Ao @ i 21 Ak gw weft seeel W
fgaR Y 1 ST 3 A7 I B, Hifeh ST et e
&1 38 TR AR (P e (i= 1, 2, 3, ... N) &1 o forelt fu oo
v @A

1 N
N Vi=0 (3.14)

e Ul feorfd W forem Y ST9 98 wrereh fordt forgga e |
Jufterd &1 39 & oh HRUI Soige W Rl S I

-eE

a= m (3.15)

STEf —e TR T AW AU m THH FEAA 1 KU T T ¢
" sereRA W g faam | 98 3R t F9 §HY Yed i
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v, 1 790 I 7 [T (3.14) ] Fiifeh Weg o QXA 91K U oo o o B
feen gofaen agfess et 21 soiaeHl & Gug frafid we-sidel )T g
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2
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m
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I=1jl1A (3.20)
37 : THIHTT (3.19) T2 (3.20) ¥,

|J'|=%T|E| 3.21)
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Al g (3.13) | ol R R I e el © TR GHiRT (3.22) qed: 3|
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(b) () 99 T R M SATH ok dfdl o Tk W] %I qmE = fafere 9 9
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F9 mm s € THfed H T 21 a9 TRuY 5 FHd & A s e 6w
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91 o SHRUN SeA= il B Wfeh aIel GRI RO Seq=1 BT WIS el Seiaai
el i STudE 9T & W R od 22
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fopelt =Tereh W BH 3ifush AET W U ohd WK Y Wehd 87

(d) < ferelt og & geie wu fawa § stk fawa &1 SR 37are @ € af
T a9 IE ® TR oerg o weft g goee u & fen ® w22

(e) I IR Wog! (HTg oF &=l oF W) oh o seiaeHl o 9 (i) faga &=
Ft sTureafa , (i) foea & 1 sufeafa o, wa Wi #2

(a) ol aRuy & foe & e dehiel Tftd € S @ (WehTeT ok o |) S
T g W LA Selagiq oT9dTE S idl 1 IRy § fage uw wenfia
B o fau oI5 ydian T8t S sl foh o =ee | T R 9 TR R
e S| fR oft, om Tl e ae W St e evd ot 2l

(b) e Hokd TSR I Bl € TSed SHeR! 3T9eTE =lel e e sedl © Siel
Toh 9% ©Tq oF &EHl § ez T hdll FHg oF UV 9% Ul SUaTs 9
Tl A1 B W FE YA: @A Bl € 91 T THh AU o H 7 A G
T @ W4 FE YH: Heg @l Al R g8 i weldl Wl 1 37 SiEa
TS hael TYETE el I Y Il B

(c) T 2, Fife = | ToE HE TNE FANF (~ 102 m) B

(d) fFEt R =1 SoseMl 1 ST9a 9| 3o STAHe ARfedd o W
HARITYA Bl 2l

(e) Toga &= =t srquitafa o v ay-3Eg € St fag &= i suftaf § vy
% w9 Y ok 2 2

3.5.1 fasierdar

S TR &H <@ Hoh ©, HTetehdl A A6 STEshl ¥ S gl ¢l g § U
TR ST e S ©, St T H 3 e qe ¥ e A ©, faea
AT § A ¥HREE q1 T A & Tohd 2

ek Heequt AT Tfeeierar y @ FE Ul uish forRa & ok 3Tadme o ok afEr
& ®9 § gRefE T

1V, |

H= £ (3.24)

Tferefieran &1 SI @ m?/Vs € IR 39eh WEifieh A6 (cm?/Vs) &1 10* T 2
Tferefierdn eHTeas Bl ©1 TR (3.17) ¥,
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el T 3o % fou HEge o1 Sied w6 2
3.6 37" o fam &t @ I

Tafy s 1 faw gef & fowga ot & fow o €, fog fuei & fom 3.5 fasfea @ tfew sm-fem
T BN O o U ward Ud gfet foeme € el voqem @y bl (Rl el @ we e e
SR @ T AR #1 AR R R, T fawer frefafad w0 @ 00 VAT 1S HE
A YFR 1 & THA B T 21

(@ V&I I¥ Suifdshal g9 @l st 8 (f913.5)

(b) Vad Ik 94 Gay V o fog W feRk ot 21 g oisti o, af o Vb o

YR TE, A V 1 ufEn feer W@ e gaent e sgen w, fauda fm o1 &

THM TR T O S 1l gt @ (79 3.6) 1 33 o fo, eee |

Bl & FSieept e1ee g9 eaE 14 § |
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2 02 yv—»
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LA geed V (V) —>
o7 3.6 s@E & afyyenerfores | o 3.7 GaAs ¥ diced & @9 a0 § el
ieedl 9UT ¥R o RO § €9 "l o fag
fafa= JumMT 1 Fie HiT

(€) VaA [ HeA Tae ThUH Heel Tel © efd St uR Ik faw v o T 9
arferer o &1 wehd € (Fo3.7)1
werel de el S TRl (3.3) o B9 W AW o w1 wed 1w €,
Foef H, seieifer uftuel § o410 w9 9 ST %1 Sl 21 9oy 59 e A
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Ik FGd U M oh TTIR U1l 1 MR 0l Aleteh, Tei=reren qen fogaut ¥ foran
STl 1 UTgel shi diereRar 10°° Qm W 106 Qm % RER § et ¢ gHen faadia
gitent (foifes) , R aen wnfies <19 fagaed uered off € fome) gfivsar, argei
1 qor W 108 T a1 etferen B1 T ST o weA srefuieR €1 5Teh! WicRieRan, denfy
a9 SgH W Afenefies 9 9 St 1 steurers S g U srerfgA
3eq Tl | ool W w1 ST wehdl ©1 59 Afqw fafymedn w1 @, st
el o YA B ol erefErerehl o o o femen S 21

WM 3,1 FS USTAT ohi Wlarershal

©elch

=7 (faeer) 1.6 x 10°® 0.0041

SENEIEES! 1.7 x 10°® 0.0068

Tqfafem 2.7 x 108 0.0043

A 5.6 x 10° 0.0045

TR (3T 10 x 108 0.0065

wifeTH 11 x 108 0.0039

IR (HEh) 98 x 10°® 0.0009

freRm ~100 x 10°® 0.0004

(Ni, Fe q2f Cr i fHgq)

T 48 x 10°® 0.002 x 107

TefeITeTeR

FTeA (IFTES) 3.5 x 107° - 0.0005

ST 0.46 -0.05

Taferer 2300 -0.07

oz

IS S 2.5 x 10°

i () 10'° - 10"

FIR TR 10" - 10

Hifeaw FaREE (NaCl) ~10™

T Thich (RS Fes) ~10'°

BT A YA § YA Bg AT SMehiv § S ST ared Ffciieeh Jeid:

T YHR o B4 e—dR a5 Giales 92 e qfadees| qr eg gfaiee Tt
fhgng, St HRE, wrEe, TR =1 3eh 59 qi 1 Ue T S S &1 Sgel
2yl 1 W 39 qed § T e © fR g el wiakieshal W drd el g
eTeRd T B
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S, T geideiter aRuel § =9 &9 ¥ ST fFU S &1 e WiiEs S

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

WROM 3.2 Ufalierer 9Uf &S

ANl 0
T 1
A %)
BIR] 3
e 4
ELy 5
e 6
ST 7
R () 8
qohg 9
Tl

=Sl 1w 1072
uig

HieRiee T EHIe T el s WHE Bl € fSees! e
aroft 3.2 geliag 1 T 81 Fo O yeel & enfiEt o o wfiy
o Teet < Wil 3fhl 1 FEfE W €1 e ui <emerd
Tk 1 FRRE w5 § (S aroh 3.2 § geEfag €) den
sifam o Heran Steren R 7 o gfaera | gefeaq fam=ron &t
e hidl ¢ Hf-hedl 78 offam o T et @ T s
T ¢ T Tera 20% € (fo 3.8) | S & faw, =g =m @
AR, e, den SR gew &, af fie 1 7 5% Herd 9 o
YT 36 x 10* Q 7AmI

3.8 ufdUeehdr ot arq w¥ THefwar

Teref 1 gfqieehdr qrg o€ st o St =1 fafae eref we S
Frfean wef¥ &1 @ | T Hifta ad aReR §, S aga eifues Rl
BT, ot «nfcash =Teteh 1 o1 Ufaierehdl i 39 YR ook
EaG

pr=po (1 + o (T-Ty)] (3.26)
STl p,. AT TR Wfaesha € qe p, |eof 19 T, T 3eh1 A7 B

e T e e e T = T S S S R S R e
Qocoocoocoocoocooo*+
_ © 0 N o a & W N o~
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20

(b)

fer 3.8 avi wiegw yfaues
(@) 22 x 10%°Q + 10%
(b) A7 x 10Q) + 5%

o k! FeRIeraT ara-Toe hed & 3R TRl (3.26) W ot fomr (am) ! @) wrged
% fTT o 1 W ¥AEE F1 € A1 T, = 0°C R FI UG & AU o w1 AA
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3d: FHIHTOT (3.26) i forelt Wew 19 T, o e ferdlt wifra i | 3w
H GHd ©, &l Wh Fia—Hid Th el W@l el

=
N
o

-

200 400 600 800
a9 T (K) —» T

FfEwa p (wcm)
5

1.00

o7 3.10 ™9 99 T o %o & 9| forx 3.11 Tafyre srg=mes o
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T Terel S foF Frawi (S fof ket iter aen swiftr &1 fasig @) o'd goa
arg-freiar g e 8 (fo 3.10) | HA qen shigeet § off gl ¥ehR o o
g1 =ifeh ooh ufediy 1 am-freikar sgd %8 ?, gl A uSel 9R eTeg A
gfatieres! o faior § =raes w9 9 ST R S R

wTqet o foradid, sreferereh] w1 SfcRieshal @9 § ghg BF W % 8 S 21 29
el fsier 1 fos 3,11 # g9itn = 2

TH AT (3.23) ° Foa RO oF SR W fqleehal &1 ard- e

1 UTCHR Y W G ohd 1 39 GHIH O TRt uerd 1 wferieendr ore a6t
S ®

1 m

P ; ne’r (3.27)

fordt usrel &1 faRierehar Ufd Uehish o | Sl o S q1 S B o
Fogl W yiaed &9 ¥ f9R et 1 S-S 89 99 SeM ©, TR o o s
At SRl 1 e =t St St @ forqeh ufomeey gug i g ot sedt
S ®1 gEferT WEgl o fiEd WH ¢, 919 o WY S

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

ety ferdifial wa srefererl ® @ ¥ gfg & WY nd f gfg B 2 T@
gfg Tt (3.23) H ¢ o B drelt Rt off s @ ot sifue w1 afaufd e @
Taeh wereaey T qqrel o fory gfRieRdr p s B A9 o @1e ue S 2
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3eTeur 3.3 TRl fagd SieX ® fbm o 19 e1aEd 1 SUERT g 71 S

THY T 0 oY faEd O yanfed gt @ df sel 99 W (27.0 °C) THHT
TfRIE 75.3 Q T ST 21 ST 39 SRR i 230 V SYfd § TS ad &
Al o Yohe o U § 2.68 A 1 TR oW Tiftd 8 St 21 FeRE-steeE
*1 T a9 e 2?2 fem w1 dfwfa 9 afer ¥ wfady 9o
1.70 x 107*°C' €l

T

e Fee W R 9gd A € dl arde G9rEl i SUel i S Fehdl § AR e

TS T AT T, %R o 19 o aW0eR & Sl 81 S 2R i S & wafe
foran STom, @ URfAe O TRl A 2.68 A9 @ iU 8 ST W
foeIa &0 o a1dE 9eE o SR A9 S@| 98 Uil hl FeiTT heasd
iy &t fagd ¥/ & 2 wH I BT F Yohe H TR STewen yra
B ST qen a9 3R T S STeEd w1 yiaky den gt ¥ ot T faga
R T TR AE W T ST q9 Rl a7, Wiy R, 1 AH
230V
R ™o 68a
BEES R, =R, [l + o (T, - T))| 1 ST Hael
a=1.70x 10*°C" o WY HH W eH W Bl 8

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

9 YR, A9 3169 1 A9 (9 R oF RO q9E G976 Jiqewt § g 5o
&9 & e €) 847 °C R

IETET 3.4 TISTH WAl AI9aTd o wifeTd o d) k1 Hiade fedis W™
5 Q @ 99 fig W 5.23 Q 21 e AIAETG 1 fRE aw-swes § g S

A1 & @ wifeTq o ) &1 U 5.795 Q B Sl 81 S5 1 19 IHehferd
Hiferg|

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

=85.8Q

T, - T, =820 °C

R -R
3, t=Rt °-x100, R =R (1+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 3R [ 91 Yefed &1 @1 81 A de
B R faga fawea wwe: V(A) w6 V(B) ¥ Fefua frg g €1 < o A 9B
X yafed B W ?, V(A) > V(B) 3R =i AB & fa % o= 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 Tt @ V(B) ?1 SR fearfost it o 18 wferiT AU, ®

AU, = s ferfest st — wifirs Feoferst 3wt

=AQIV(B)-V(A)]=-AQV
=_IVAt< 0 (3.28)

I et <ot o AT o erg ferw Tifaam € At Skt Tfasy it off aftafda

Bl & o for o St srafafid @1 HE Sl o e § =78 gRomd fHeherar

¢ fw

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

37q: =TeTh oh e ToR[a & o U9E | TR TeN Had &9 9 faaH Bd ot
IR TS STl o S| denfy, e Teet e © foh W AR W, Svee @iia Tifd
T T S Y € afesh aadt 1vare 3 ¥ =i € 98 UTHA i sty o e
e AR ¥ GUE o HROT BN B W] o HHA Y& gRI WE i TE S,
TRATET o G A o | off Sl &1 IRET] SR Yool 9 9 o hid @ ereffd
etk 79 B S B 39 YRR Ueh orEd(deh dicieh § hiel SidUel At H HOHT % ®Y
¥ aIfa et 1 afmm

AW =1 VAt (3.31)

Uit TRk THA | &1 g Sl &ifad vife o WReR € P= AW/At 3R &1 9
FT TR T

P=1V (3.32)
3T & fM V= [R 1 ST @ W 80 T4 ©
P=12R=V?/R (3.33)

S for R wfeier o =iereh fSre [ fore@ om0 enfed &1 @ 2, § B aen wif &7

(At em) 21 e 9 wied ® S, S0 o o foRet amdied fad ofw w e
i e It ©, ek w01 o8 HOAT 1 YRl 1 fefeRtor s @)

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

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

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

TS 5= 59 wifd &1 omgfa st =mfew) foa (3.12) o fogm
¥ % W T T UF T s F o e A A
e oo T Sl € ST W HT ST W@ qw B T,

FHL B
TR (3.32) 91 (3.33) H Wf o famw fgw w

ol ¥ I8 T Bl ¢ foh forelt afatieres R &ffaa wifem

o 3.12 91 & el @ Al ofi@es 0 3q wiee § yeifed O a9 SE F W aeed W RRE YR
RSO 309 Bl €1 Ufcierss R affad St R = B

fagd SToeeg i THAAS Soft ¥ STl 2 iRl (3.33) w1 g wifer Geror o Hewyol ST g
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GER0T Sheel g femen Sl € o fop Sehel Hiel U el Wend €1 T ® o B9 WeR
WAl | R a0 FR@H § S gl Howol shiddd H g arel Wfk &7l =Aad
FHT TR 36 G foh THH BW Y Ul B Uehd 1 U gfed R W fER
foe R il amet werwr shfae @ gt wfed P o wgar @, o sifoa: st
BF1 € 9% R o Rl & i dieear Ve SR SHY I o[ o) vafed & @ € o

P=VI (3.34)

eR WY © R bl FARHd e arel T ari o1 wiadie aRfid ® 3R 7%
R, ¥ T a0 H St &9 P, S fo oef o v @

P =IR,

P’ R,

=7 (3.35)
THIRI (3.32) ¥ 37q: v P& forelt Jfed o1 Henferd e oh g, S ar
o vifer 7955 V2 o ShAMI! €1 UeR RYE ¥ 3T a1l GeR0T shadd dehel Wi
T EId € T ITRT G R FTHT Ak B 81 HeR H BN At wfe-a P
FI HT FH & w37 fogaart T  g8d dieedl VR foR@ om0 yeifed &1 S
21 7T HROT ® TR 37 Wil WEROT A W S alieedl o @l o1 g & e g,
St o STeEel ol & W U W Uk W S99 Bl 1 a1 S diegdl R R
1 WA TR T B1 STd: T R i dieedl Sl SYAN o oy SUFE WM e Th
Ife gR1 fod TR F'd €, w9 fan S 2l

3.10 Ufdirerehl ol HaATS- 20T WIS a2
qIyd WIS
31 & a9 9, T T g R e it & wen faseiae ve, 9 yarfed &

[=V/R=9 &1 St 71 Fefi-sheft gfediorss T TR o Haifed wd € 901 39 TR
GASH % qed WAl o g o fau o W e )
I

P N N
& hd r e r e

I R, R,
fora 3.13 =1 wfalwei R, W6 R, &1 2071 HefisH|
T yfediosh 40iwg o %2 9 @ A 390 9 Shael U e fog gaifsa e €
(fer13.13) 1 =IfE wer e wfckieren, 1 o Soft HaeH 9 Sirer St € (fe13.14),
Al A Bt SofiRT | WA hed &1 TIsed: e 39 IR o1 TR SHeh Hkieehi
o 97l WASH o fay T Hehd 2

I

T R, e R, > R, >
fora 3.14 T wfwiushi R, R, T R, 1 907 HefisH|
T 1 3ffueh gieRieren wvd o HafSd ®e W € 4fg Gl gfeRieen o wh
Ao ¥ I B IR S e s R ot eum o wefd & (e 3.15)1
I

I R, I
A B
I, R,
fora 3.15 31 wiierel R, 920 R, 1 WIeel HAISH|

2021-22

107



% iRt

108

<) fRIERT R, T R, 3 40T WA R fa=r o €1 S STeRT R, | T Y
Wl ¢ 39 R, ¥ W99 w1 Afew) Hfen fHed o, e % yew R R 09 7, 66w
a1l A7 € fF 7 U R, 9O R, ¥ B WAIfEd B @ 1 e % frem w-

R, % AeF fa9eicdl = V, = IR, 9T

R, W& faweidt = 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 TRM R, o, S R i % fem g

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

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

e w0 8 TG R R FEN 0, R, R, ...... R & i § w6
& fou foreR #3 wd 1 g WY R, €

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

79 31 FfaXerehi o Ted HaeH W foeR v ¥ (F993.15) 1 S eTaw A it aedf
SR & st e B 2, e T A R, W B A SN T 8 R, Y B A
vafed eran 21 ot g formg smd 1, 1,, 1, Fifé fogeii W st v ot X ?1 o

I=1 +], (3.40)

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

V=1 R, (3.41)
THl @, R, W 3 1 2 @] % H W

V=LR, (3.42)

sI=0+ 1= 11+R12: (Ri1+RLzJ (3.43)

afe FASH I TF 7o 90y R, ¥ wfaeenfud &3 a1 o o e 9 e g

R (3.44)

R. R R, (3.45)

eq

TH ST W I8 TH Thd § foh fiF wfRivet o aedond | 30 o faggd
Ted ¢ o7 (3.16)1 R

forg 3.16 1 ufcUebl R, R, 991 R, 1 9Ieel HASHI
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I=I +,+1, (3.46)
#R R, R, 9 R, ™ 3™ &1 f50 o & W &9 0 €

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

11 1
I=II+IZ+IS=V(R—1+R—2+R—3J (348)
TF TGS W R, S WS 1 wfeenfed s 8, 59 wER e
1%

I=Req (3.49)
HAd:

1 1. 1,1

R, _E+E+R_3 (3.50)

e o Haifeid wfatierenl sl fedt o 9 o fau 359 SR W 89 =9 fo
Tehd g wed | g2 n 9flEE R, R, . . . R, T e WY ®

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

T gfaueehl oF 31 A [FHIT (3.39) dU1 FHIHU (3.51)] hi 3Tk
Sfeet uftuelf st &M T dieedl A FH ok fag
UGN T Fehd &1 ST ok Tty fort (3.17)

IRue T R Fifs, Sl 6w R, R, VY
T R, &1 R, 71 R, TRe%H H €, 37d: ¥H 3% R ‘ !
ﬁgB@C%ﬂ%ﬁ@@W@ﬁﬁﬂRﬁj@Az B3 c
yfeeenfd % 9d & ’ R,
1 1 1 I
B p o = ° R ° >0
R, R R, A I : B R® c
R I
R23 — 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
At F o/ R, T Rl AT Hee | E = gfaUyes R, o @1el gofised | HAfSd R, 991 R, o6
S+feh WIS ol Toh G Fiadd R.2° 9 wiaeeiud UIYEHA HT I Tl
T T ¥ = gfeRiel R, R, 99 R, %1 qed Sfade
R =RZ+R (3.53)
I A 91 C & HeA dieedl VR, df W fagd 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 9 (emf), 21afier wfawre

(a)

o=
(b)

o 3.18 (a) ¥THE A P
qAT THOMHF e N o6 91
T foa sToereia 9 &1 @
ot Tqeedt & fou sl &
e SiaUel J@iT Y 2 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
FI T el o T faea
H4ISH P 991 N W 91T S 2

T TEdl € Soord TR @ o foa staselt 9 forpa uftuy ® womdt um
1 ST @A o oIy U wlel g 21 s T T 3.18 # fe@mn wn €,
T &9 ¥ Th ¥l o < Toiaie e &, S fF oM (P) o RomeHs (N)
FEan g1 3 T foe sroee faaan o <o wd 1 faermd ¥ g solRrs
e TTeIed & WY STE T STRH-USH i & THh HoRa®y HHIHE
TR o ek U e eraeret T o fepedt fag AW o1 (3.18(a) ]
A W TH SRS % A9 TE YA V, (V,> 0) B 21 6 TR
FUCHS SoiaelS 319+ 3k U o fagd sTqere-t faee o forslt foag B &
e Teh O fase— (V) (V. > 0) T &l Sl &1 ST whig e & =1et
wafed gt © A wod T sauet faerem &1 gam fave g 2, foaa
PAN N o HeF fawdi@ V, - (V) = V, + V T&dl 21 39 R I I
fergfd aeeh a7 (emf) ed € 3R 38 ¢ ¥ fafde = 8139 whR

e= VA4V >0 (3.55)
e T o ¢ aRaqd § Tk faweai@R ®, o €l qenfy, s9ek 9 o forg
faga aTesh et 1 STAN Ui SRl 9 +3d € 3R 98 7 39 gny faan
T Al §9 g UiEe 3fad €9 9 9ush T T8 off|

£ 1 g™ THeH o fou, ¥ ¥ Haifea T gfadiess R W fo=R wifse
(e 3.18) I R Bisht Wk ore[d &I C W D w1 3R Welifga et &1 it fom
&l ST i S gh! €, Teh TR ¥R ST T@ S ©, sifen faega e,
g 31T9ea ¥ TR N ¥ P &1 1R yelifed eidt ©1 Tqeea: fogd eowea o
TR T&T 9N N § P 1 3R Jaifed eidt € Sifh R Y el 7€t 90 P YN
1 IR yarfed gt 2

for forgd 21aeIed o TRt I% ¥R Yelfed Bl © SUeh! U IRfad gfade
rem ¢, T8 9t @1 eTiafe iy wed € ved g U feufq wofeEr
& R @d & 598 % 1= V/R=0, W&l V, P31 N & He4 fawaia 2l

34,

V=P T A% 9 fgaaiaR

+ ATl B o T favaiat
+ B a1 N & 77 faaaiaR
=&

(3.56)

37d: foRd ae® a0 ¢ T Gol IRUY H (AT 59 Vel ¥ TR hlE ¥R T8l ganed
B W ®) oA qel SRUMCH Soieeis o Hed fawaiat B
Jenfy, afg R A ® @ 13 =& e s feafa & P aen N o 727 favara
V=V+V -Ir

=e-1Ir

(3.57)

A 71 B o A7 favaiat o fauw =i (1) § momeas fag s <ifsw) g
Ty @ fon T oroeea o o1 1, B9 A %1 @R yefed et 2|
it aftererl |, /9 o [0 @ fF e>> Ir, 99 afue § 9 o S7die
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o feru fa=1-fm g €1 qenfa, gk 9ot o fag syiaftes gfeme, gmr foa saseh
¥l ¥ ogd At Bl 2
T I8 off et fohan & T S R 9 et faveaiat V@ o 319 o | 9
V=IR (3.58)
THHIOT (3.57) 1 (3.58) il HAMSIA A W,
IR =¢-1r1

1o [=—2 (3.59)
R+r

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

aEc A

XA i § qfed dl STallicieh STH i ATgHES T URITG AN a1l 9 ¥R &1 He™
TRER A T ] oS dfed @1 aREed w1, it o mefte fasidl g, dee w9 9 SR
1 ST Hehal 2l

agHeea fagd, fagd Saw o YUl & RO S Bl 81 FAHSA q gahHed o UR
wifefe gREien Tl § v fogd o Uy et 1 e argHee § U/ gee et © ae dafgd gighed
SN Wifd 1 Sl 2l

aeel § 9t ok U1 BId € S forhid B €, TRUd €, 220 € a1 The-Ihe el 9U% &l S &
B Gl K] e AT T 9 el SRUTcHe 3Te9T WIwd hid &1 3 AEf¥Td o1 sIkell o Seademg
TH 7% o RO YU Bl W 2| SISl oh SOl | ek Gl HeA 9N FMcsh ST € S €
raeh Hrol fgya &1 G it 81 Sefi-seft S1Sell o qof W Tk 31cid Seel 9ael 91T ST 21 dfed
AT i IRIG o THA XAt SRR B S 21 | &, fafker qon et fafrwol arg w1 em
AT B A H AR HId B IR B Sgd =ieieh (9 ®Y W) B S 1A q I8 o HeA
o Afafiem e o1 eIl SIee o X off faeer Aen o foea fava Sca=1 & ?1 98 <@
diee o aXeR 81 Wehdl § SR 3fad: o § fogd wiakiy, W 81 S € qen qied TP Ui Wy &
S € TS TR UEER R R yefed et 21 fagd & 10° V/m & Hife 1 8?1 U dfed TH
urifia 3fed &9 9 TR oSTaTal shi GEerel d Gf3d eial & qe Yok THT quifia 1 syafer o
30 s Bl B Wfq ostara o1 iga sid amed o 1012 W e 2l

I AEm o off aHed | 1w e €1 I HiEd i foRa e, sTered 9 el % U8 W
YR g (S o deriafimer gfa anfdier ) #ife &1 g @) & sifaled oxdt @ gt sresn s
o A qo IHSTHE Hcshdl oh HRUN S BIl 7?1 ¥Rl TR TS A FNcHsh gl 7; faea
&5 eiEl fHfEe g 81 ot W eiiea faga &5 eme 120 V/m ekl € st -1.2 X 10°° C/m?
T A T o HA 21 Rl o THES U3 T W, el FRUNHS A 1 HET T 600 kC
B IgHEA W SRR A H YA SEY e 21 39 fogd & 1 g9 o1 3f Sied H e e
FI U 3R FHRU I8 ¢ fF ad ¥ gOR IR gfed, 9l a%qE 91g # ge ° A 2
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34T 3.5

I9TET0T 3.5 o1 3.17 ¥ @y 74 @R 1 Q 31dies Yiadiel o 16 V &1 Tk ol
T yieiell & T Jedeh h Sgl T R) (a) Feeh % qod Wiy qReRferd it
(b) Yedeh SfcRierh W &R 1 HIF A1 IS qef (c) dieed 9 V,, V,  de Vv, 3|

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

(@)

(c)

Jeaeh Ul qo1 UEEwH § Heg FiaIeekl F1 U WA HANE B T 4Q
ey § ] ARl 1 GEged geRid = (4 x 4)/(4 + 4] Q=2 QI
TH YR, 12 Q T 6 Q o UEHRH H Tag URIYH] F1 A Ffady §
[(12x6)/(12+6)]Q=4Q
T S o IR (2 Qa1 4 Q) 1 1 Q Uiliess o @ goiised | gt
FHTeh Zeeh 1 AT Wiald R 9| H od €, fefd
R=2Q+4Q+1Q=7Q
qR9e § A G
= £ _ 16V _

R+r (7+1)W
A9 B A& gfigenl W fa=m Sim) Ak 4 Q & gfiusl | 9 5 @
o[ SaN g A [ B
I, x4=1,%4
S1efd I = I, S s[nieil kT wmiafa § ff T 81 By 1 + [, = [= 2 Al T9fa
[ =1,=1 A3 7% 4 Q Wfaes & oW 1 A€ fgett B 7o C & o+
FIITT 1 Q & faerd @ yaifed e arefl 9 1 71 2A 2
TA: Cd D o 787 Ficieehl W forer wifem) afs 12 Q ek o &m I qen
6 Qufaue® W oW [, 31, @
I x12=1 %6, A¥d I, = 2L
g L+L=1=2A
e - (2) i=(2) &

@ \3) 77 3

Hoffd 12 Q UfRivs: § o1 (2/3) A SEfF 6 Q Ufliew § ¥/ (4/3) A T
AB % T Fieedl 9

V.= X4Q=1AX4Q=4V
N9 A9 Boh 7% 901 910 1 A 9 B o H& 9Uqed Yiauy o TOAEA § o
T T Thd 21 e
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V,=2AX2Q=4V
BC & \&7 dieedl 9
V,.=2A%X1Q=2V
3d H, CD o HeA deedl Ui
VCD=129XIS=129X(3]A=8V
S
9 C 3 D & 9= 990l ¥ &1 C 9 D o 74 99ged Iy o OHwA
g off o T G 21 Al
V,=2A%X4Q=8V
&1 S foh A D & e el dieed] U 4V + 2V +8V = 14 V&1 36 TR
Y 928 & i & 7eA dieed 14 V ? SEf e aes 99 16 V R deea § afd
(=2 V) a9l & idfs 9y =1 Q% gR B €, 2AX 1 Q=2V]

G'€ Ini2ibe

3.12 Ut qeT qvashH § AT

Hierierent w1 i, T oRaer & St o1 ot gt foman S ek €1 e &t
& wifq uftuer & o qen faveiaR o giehe o fou Tetl oF G &l Th qod 9
Y yfqeenfua fran s gear 21

>0
~
o ¢
[@X:

€eq
—o 3 o = o—%{l—;
AT C

eq

Tort 3.20 foqa aesh 9 ¢, T e, & I Tt A0l § FAS €1 r, 7 1, SR
AR Fiaie €1 A 1 C o Heq HeeH o T GaSH i T o8 o £oq T
AiaRh Wi r, o TF Hel ST T S GHA €

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

o= 3.20 ¥ IWIMT 3THER WY 65 A, B 991 C W, fava &9 V (A), V(B)
V(C) 1 98 V(A) - V(B) T8ci Tl o ¢FIcHsh a2l SEUITcHsh el o 7edt favaiat
21 T (3.57) § T eAd e € uienfaa fRan 2, er:

V5 =V(A)-V(B)=¢ - Ir, (3.60)
T YRR
V=V (B)-V(C)=¢,-1Ir, (3.61)

37d: G o fHA 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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W ifgent
i B9 FASH i A 91 C o 77 fordl Tohed I T Hiqeenfud s 9R o
fore e ot ¢, Ao SHiafn iRy r, @, T T e E @

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

£ =& T E, (3.64)

il r, =r +r, (3.65)

1 3.20 # B0 UE Yol & HUMHF SARIE i TR Iol & ¥ TS
Y Heg foran 21 5ok T W 9K g9 <Al Ul o ulcHeh el ol e o,
Al GHI (3.61) | V= —¢,-1,

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

() nU o ot FASH H oI aga aRw a0l 3ok A foEd e gl

R ER
. & (ii) n TS oF HUN FASH 1 qod SAaieh falie S9eh ATqie GfaRiei a1

NG IR T R
Al B e, #"B I C UH 9 €, 56 1 Gt Hel o ecash el § Teherdl 21 9f€ 39
L no AT o o Rl g & RO s ¥ Rt e, o S b,
&, el o1 Toed aTesh o RO fUg o WY wiHfed e g, S| o

S AT T T (3.66) | g2 2

. . 379 &9 Hall o IRe HaS W e % §1 1, 99 I, TS o e
ﬁ'ﬂS.Zl?WTﬂWW e ¥ feher el omd ¥ @ fag uwd 1 den [, fig B, W wew
ATIC o A A F gk Safer 58 fAg @ 1R AR e )
L = 3a9 B STEw =T vefed B § ffad T aee, & W e @

ESl ge(l(rcl'iéh M GHIHTT

(3.73 7 (3.74) ¥ U 7T ¥) I=hL+1 o (3.'67)
3 et e G @ vt 7 wifs faget B, 70 B, W fawa wwer: Vv (B) 91V (B,) Bl 7@
w1 T E Ted ¥ W faaR & W 356 fial & 7 favyai@® v (B,) -V (B,)
BT ofd: THieo (3.57) 9
V=V(B,)-V(B,)=¢ -1, (3.68)
fag B, 721 B, 3 TR -k T T ¥ +ff Fag T o 7l T A W
foaR w6 ¥ &9 Ww e ©
V=V (B,)-V(B,)=¢, - Lr, (3.69)
fose Ol TN 1 Gaifed i W
I =1 +1,
=ﬂ+ﬂ=[ﬁ+g—2}v(l+l} (3.70)
n Ty n n n n
THUFER V H T ©
€1r2+€2r1 rer
114 V= n+r, _Ir1+r2 (3.71)
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afE Felt & 39 HAeH &I 8w fag B, oIk B, & o= fret w9
THA ¥ G gfaeenfud #X fSwer fogd s 99 ¢, 7o S
wfeR r, B A e e e e

V=g¢,-Ir, (3.72)
THERIOT (3.71) A1 (3.72) TH9F BH =eT, 37d:
817'2 + 827‘1
=12 21 7
€d n+r, (8.73)
r == 2 (3.74)
1 ntrn

T RN i B9 SR el ® W qlieh § Y& Y Hehd @
1 1 1

- =r_+r_ (3.75) T e feras (1824 -
wq N 1887) S o sifaesrfagr
e o geaat wd afed § g
Z=Z+Z (3.76) | qerd: Segften o fawm

o TeIT ST STt €1 S8 T
et & off wrET TRyl
areE foean foad ofteri &
T wom wa fada e wmfa
2l

o (3.21) ® &HA <l 2fEAell 1 T T qen g6 YRR <Al
01 =il i oft u W W fren @ fomw foaga amd 1 qen
I, ¥ =fiat 9 At freerd €1 afk g 1 o <fiEe wed
ok eTceh e W Helg oY T S, e it HeEienon (3.75) @2
(3.76) £, — —¢, % W™ A B

FHRIOT (3.75) A1 (3.76) I @M ¥ foedia feran s
Teha1 71 A TAR T n T & TSk e Ok o ¢, ... g, T TR ghaws
r, ..., @ 39 UYd Heud # 2 U8 TAeH 36 ThA ¥ % ged B e
foe s o ¢, Ao STARE Wi r, ¢ e s

)
o
0]
\S)
W~
|

o
00
00]
)

reon LY (3.77)
eq 81 n
Z—;“*z (3.78)
3.13 forarw o fem

farga aftuel ® Hofi-sft %% gfiees vd 9t Sfeet 71 9@ Gag g 1 9ot ud ared
e & fow S g e Tedt o5 fRu €, o ufgy o @l faRm emet qen
faveiari o forg oen wata & el < frem, (5 frwas & fem wed €, faga
uftger & favemo o @gd STant B 2
feu 7w ufgy & 50 g wfadve | yenfed oR i R TR S 19 AwifRd
FT U S A FaE g R % S ST % YA AR w5 e e
Tad 21 A% 31qq: [ ¥ Feifia g 2 df wfdiers o faga om s arafaes e,
IR &1 feen ® R1 A T7 Fonerd e €, @ 9 # faga om 6 Y e ok
foodia wenfed &1 @ 21 6 wehR, s i (2refd et 1 faga vt 1 i @
Hid) o Ty Y 9o RO Soiaee i, 9 W Yare & W@l ¢ o Hohd oh 115

2021-22



% iRt

et Tk e IR @ fafed td €1 98 e eeas 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

fer 3.22 fr a W feheH arelt fag@ am
I, + I, 9o a9 A ATl e o L 21 S
FRMEER [ =1, + I,. 7S5 h ™ goi9 &3 areft
U1, 31 h ¥ e areft ot Tk & o 7 iR
oy frem =, 3 of II%:P'ITI 3l 9N ‘ahdcba’ qel
‘ahdefga’éh' foq 991 oM w5 ETG %—30[1
~ 411, + 45 = 0 9= -301, + 211, - 80 = 0

N o &= favai® samem, V=V P) - V(IN)=¢e-1Ir
[FHeRT0T (3.57), [ T&1 Tt oF 31ETN 9 8ot P ot 3R elifed
2 ael fore | 81 A Ot § SR 9 At | i fafed

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

(a) Gy fram—fedt G @ 9fy 9 gavr &3 arel faga
RIST ST 91T 59 Gy O frber arat faga arist &
I & R g & (97 3.22)1
79 T 1 yamT 59 de © g © T e fagd em
e Bt ®, fRdt Wiy o e o faed fag W oemem
Hfea T B 21 o WA F Al g R aw (S
for Wy o oTowT o yoTE ®T R 7) AR e et A
faga el o SR Bl 2
(b) T (9) fram—gfaigen! aen den @ qfmferd gt a5
1T o ARI SR feerE o GRaEcH! T Serforie i I g
& (o 3.22)1
7g fm off gore 2, wEife fog@ fawa fog =i

sraferfa o it e 21 ora: fRet fog 9 weom w afg g9 9w s faig woem
g, A ot uRadd I B AIfeT TF % 9 H 79 R fog W Sy o 9K €

Tg fram seifea ?)

IETE0T 3.6 10 V AU 09 37idRieh feriel 1 e Ueh sH1F qiael S (Heah)
o foshola: grq@ w1 @ It 21 9Rey W@ § 1 Q Uy % 12 g €
(fa7 3.23) | 9wy ST@ &1 FHET TfaUe a2 59 o Goieh fhaR o T fore

¥R A1G hifer)

3aTEXUT 3.6
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IEEGISILY

T IR S h! FfRIEeh] o T A7 o qvd |are | IRercd 81 fohan ST dehdt
Jenfa e o Ty wufafq @ fgeh ST g v Se o gaqed gfady w9
fepen w1 wehan 21

AA’, AD @1 AB weil %1 IRy Sl ® Gt fafe @ @ 7@ 21 satee gerw |
M fog@ ¥/, 99 SfifSe [ yarfed s wifeul 3Heh sAfaied A, Bd D fli w
ST o [ <Rt &1 9 Fid Smensti # 22 =fetl 39 YR, 79 o |t 12 fha
¥ R I WA [ % 93 § fora gehd 1 5o foRvits o weorm fam qen g
1 gEMR H1 STET w B

M TH % W SW ABCC' EA ST iR 38 W fow@s &1 fgda fem @
FIfT

-IR-(1/2)IR-IR+¢£=0

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

3H YN, fTehr
5

8:_IR
2

IR S (edh) e e R e 2

R, = % =2R

R=1Q %l R =(5/6)Q T ¢= 10V % foIg, uRer 1@ (Feaeh) ¥ Fa

U ®

3I=10V/(5/6)Q=12A SAAqd [=4 A
Y% fRIR H yerfed g arelt o i o@ fad 3.23 § S S §ehdl 21

T 9 W e g s =nfen fF uRue Seadsh i wufhafd o wRor 3T
3.6 H frw@i® o ol &1 forener wifed =1 ST =€t foran o 81 Uk W afige
Jeash § THHfd o RO 39 YHR 1 TR0 T8l sl sqfee Tkt ud =g aret
T (9] &1 a1 B =ifeu TSt ff Aeaeh o srerd uivml ®) fears o frami
o IYANT g THEA i B HY Hehd ¢ € IS0 3.7 § Ty fman A B

Sarevur 3.7 (o5 3.24 ¥ @ U Seaeh i Y @l H N J i)

9°€ lni2ibe

/eyodyeaelssondosgei~/npariremey sAyd-mmmy/:dny
dphle do LlpKRIE do |hkh) Yo thiBrte]

o 3.24

L'€ lnr21be
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% iRt

118

k34

eareh 1 Wedeh YT o TeIT Ueh S1a O it w1 e € R fenvaie o frem
1 AR F G HAT 21 YRA § & STl K1 G HH A ok o IAF e §
TR foree o i e e 29 forca o g fram 1 S7am W@ € 39 TR,
TR T 4 ST G 1, L aen 1 9 i fafa o e o e o fada
Frm & ST @ I AR G S

% W9 ADCA ¥ foht@iss o T o o swai 9 & frefofad sdse i g o

10-4(-I) +2,+ L,-I)-1,=0 [3.80 (a)]
et 71— 61, - 21, = 10
ST 99T ABCA % fau &6 ure & €

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

¥ 9% BCDEB & fot &9 W< &
5-2(,+1)-2(L+I-1)=0
Hufd 21 - 41,- 41, = -5 [3.80 (0)]
T (), (b)a(c)?ﬁ?www%ﬁﬂﬁ?ﬂﬂrr&mm% % W=
fafyr & g foren <1 TFal ©1 39 TR,

5 7
L=28A L=Z A LZ1Z A
figel S 1 fafv= et § 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:ZEA

e AEH 9 gentyq e s g @ o afe frwas & from = 9 g el o
SUANT fohan ST BH i 3T W3 UL T8I W BN 1id et o Suied
T “eaeh o el % U o foru T 1w ohl e it ST o 9R W SE e
BADEB @ fau &a dieedr urd

B V+(§x4) V- (Ex4) \Y4
8 8

I B, S T R o fida frem g erifer 2

3.14 '  og

fort@® o T ST9aM o €9 ° fo3 3.25 # i@ aRuy w fo=m #ifse, st f6
=T U wear g ¥ ¥ =R UfTE R, R, R, 7 R, B 21 fahufd: fauda
fagall (fo & A9 C) o T 9 ¥ &2 fagd 9id deg €1 T (310 AC) sh
ST el 71 T < ¥ fageti, B den D o Hed Ts HeaArie (S faRa o
o GgEA H Th I ) Heg 21 98 oA, 5 fe & BD @ fi@mEn @ R,
TR syofl Heeld! B

AT o AU 80 hedl id B fF ot § i eviafen gfady T {1 e
G ¥ IR forgd om0 I o |eft wfedierehl 9 gieR oft o yenfed e <9 wgferd 9g
F1 T T FoRT e TEd & fod v T I, =01 &9 arf 9
Qﬁwmmmm%m@G@%ﬁwaﬁémwﬁﬁﬁmlﬁﬁ
W0l |, |y D qe1 B o faw (o 3fan) fertai o wfe fam i eruge s
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IEEGICIN

W T GaH [ = [T, = I, T’ I 81 S &1 IHF A1, T 9 IR ADBA T2
CBDC W Tt & a9 fad = S9ged &3 &1 ed Ul § O &l ©
-,R +0+L,R,=0  (I,=0) (3.81)

q L =1, I, = [, SR & 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 TR (3.82) ¥ BH Wd F ?
I, R,
I, Ry

37d: B9 Ufdse W e 2l ‘
i—? =§—: [3.83(a)] | | O
=R WieRiee! o Gay f@er ool S [3.83(a)] W Tesmie § ¢

I el g fa8w & o ggerm glaey wEd o 3.25 =ew 9g
SRR |y A1 391 Hdor Ufaay T gfawe o faeior o faw

TR fafer < B1 e Sife foF AR T g ot gfade © fo 7w < e

H TG ¥ 39 YR R, T TE €1 M IRIER R, T R, 1 WY FT Teel 9o gE

ol ¥ T gL, B R, T 76 T URARId HI W & 56 aeh HeaAmier F7va fagy

T femarn 31 g 79 Tfer T den Hier Wiy ¥ ST Ry R, I HE IS B E,

R4=R3.%1 [3.83(b)]
30 THgid &1 ST w el WAl i Jlet dg el 21 SHeR! feer
3TTel STI=0% § w1 Q|

IETET0T 3.8 =IRH 9 *1 =R qeet (fot 3.26) & Wiy feem 2:
AB =100 9, BC =10 Q, CD =5 Q @1 DA = 60 QI

T
2
8°€ Inr21be
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% iRt

15 Q 9ftie & U Treaqidiet 1 BD & ot Siter 1 21 freaqiiet ¥ yenfed an
el 9 1 IReRford HIfSTl AC & 7eg 10 V fasenidt =1

'

9T BADB R faaR &3 W

1001, + 151 -601,=0

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

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

101, -301 -51,=0

21,-61-1,=0

[3.84(b)]

T ADCEA W fo@R &5 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)]
Teffeon [3.84(d)] T [3.84 ()] § &9 Frefafad =e® 9w el §

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

x 9.0 x10° I,=31.5 [3.84(e)]

I, % WM o FHEHIOT [3.84(c)] H TMMEH FH W

13(81.51)+I1 =2
gae 9

[+ 0]

(=2)
41051 =2
I =4.87mA

R S
B
s ] [ » &7 [8

G

100-1,— | C

<—ll

i (o
£ g,

fora 3.27 T X ¥g IR AC TH HieX dall
21 R U Yfaly & TSgert |99 4 @ de1 S
T AI9F Gy 2

A u\dﬂﬁa whe Y

3.15 HeX 9q

Hex og * o 3.27 ¥ fa@mn ™1 ¥ A® TE e o
THGAH ST e &FhA o ar o fAfdq e @ o
SAeerd ¢1q 1 < A ufEenretl % e % fEan S §, S
fop fe@man e 21 enfees fgent o <1 Rt gt € ok wea
HiRierRl 1 Hafsa fhar <1 e 21 i fag el arR 49
w@d €, T ol 5 O U 92 @A &1 HeoHmHier =1 uh faw
fiferll o wex st wfees qfgeh 9 S[g @l 21 Tearimiet
T T T Skt & SeT Well 71 Sfihl, ded: T efifcoh 9
Bt © forert s fa e-oR g © qen o for@ g
T o T R % H TR Tohd B

R U 37ad Uieier @ FSTEeht A g9 910 e 9ed 21 3™ 34 A o fRd weR
LZ0 fiferd & T T 33 ¥ <o R & e e O T SR S T e
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IEEGICIN

Sfiehl o AR W ferelt fag D & foF fR A9 lom 1 g8 W B, vl hed €1 Sk
I TR % ST THT Fohdl 8| TR o AD 9 &1 Jfeig R [ 2 Sl R AR %1 i
THIF cm TR €1 39 FHR DC 90 &1 97@® R (100-1) 2l

IR ¢ AB, BC, DA @@ CD [fSF Wil %#1: R, S, R, [ @M R,
(100-1) &] Td:, AC =28 [ o1 BD TeaAtiiex 9T o T Th == dg
1 fmfor Xd €1 Afg SRt i dR o ST THMET S € A Th I (e fog)
THT ST Sl Teamtiel g ¥ & qwiem 99 oo o Hqem fog | fm =
iRt 1 G0 1= | €, 79 TWqem fig W ¥g % 91 ufadsi % 79 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 S € FH [, 1 HE T B 8, W T4 Wiy S R H ora wfais
R HF W< &1 Sl 2

L

R=S
1001 (3.86)

S fafe= wHi &t g W B | & fafa= 79 o B ¥ SR 9K R
ufiehe w21 kg ([ % W ¥ ffe & uRomeeen R ffe o S 9w
fe@man 1 wehen 2 foh e fg i ¥ o AR ok WeA o WHI 1fd 1, H 50 cm
o fehe TEt THEIfSTd w6 9 (38 foe S &1 sfad ga T 31eavas €) R
¥ yfqera Jfe 1 =HaH fFar <1 gewar 2

3IqTeY0T 3.9 457 3.27 H <@MiT 7T Hiex g H fog A ¥ 33.7 cm H1 g W 3 foram
fog ot = 21 S Wi o Ud § 12 Q % TH o Wil WAt e W I
8w 515 51.9 cm #1 T W 9 2 }1 RAA S HH Rk Hifsa)

T oW I fagy fag 9;

R _337

S 66.3 (3.87)
yig S ed ¥ 120 F1 e T FH W e Wy S¥ S, 7 €,

.. _ 128

“ 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 WH W, R=6.86 Q
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W Oifdert
3.16 Uty ( favaqmr)

I Teh Fea@! U0 B Hifelh 9 W I8 THEHM qR h1 Teh olell Ihel €, T8l
AR ! A4 Fw " et 8 59 frdt g 9w (B) & Tl § HWag @ €
AT TEE § R B FHH-F T W STIA-a T F L RS H Fe
S @ den foi W usk Wl e ugt Sie § Wt @ (e 3.28) | fae H AR
AT Ca% theft g2 21 B Seaiar fedn urg &1 At gt § S 9R o fafa= gt
! Sedt B

AR Y BT I URT ] Yafed gt © S IRkaer ® s o e g aiafda
S Hehdl ©1 ek IR THEHM € 37d: A AT A Y [T T W foq Rt fag &
EICRERCIGN

e(1)= g1 (3.89)
SEl ¢, Wi Wehieh ofelg sieed Id 2|

o9 3.28 (a) X Tl o o[ T o ¢, Tl g, I ol o g TREH
1 Ty @ 21 fag 1, 2, 3 fermeht gt & T d €1 TR gl i SH feufa
R fomR Y ST 1 3R 3 Fafea € fouw fF T ¢, ¥ Hag 81 St &l a)
% ST T9 T TEH S E 5 6 AW [ H G W, e
fg N, Teamer § w1 fage ¥6 e g1 a3 o
AN, G 31A W fH@I% &1 f9 @ FH W &0 T FW &

AL +0-£=0 (3.90)

Tl WK A W fagd @R 9d ¢, o fAQ dR i A
AN, = I, T Hgferd e &

9L, +0-¢,=0 (3.91)
el 1wl 9§

g 1

E_z:E (3.92)

TH YR i Wl WA e ¥ T Ul (¢, &,) % fogd
A& S 1 ol R Tehd 21 FeeR , M | W Teh et h1 I
ek Tl o &9 H oo STl 81 38 9 et o1 Forgent foga I
I = Hife hT RIS H T I &1 T THIRT (3.92) T TR
et o T sk o 1 STEF ¥ IRenfor foRar S HeRdr @)

fasemTdt =1 &9 fordt a1 o salier gfadiy o Ade o o
off TR FX TR ? [F93.28 (b)] | 38k foT T (emf ),
SRRt SAfer IfaRer () T HEAT &, 1 Tk it K, 1 Gell @
X, TIR AN, = [, W TeH W w21 T,

@\3.28@ EiCikpiticed GTH e=91, [3.93(a)]
e TR T AT A K, H 5% % E A G S q () W AR T

L2 ST IH T EE g e 1R V¥t o1 e faveiat € qen dger foig
(a) < 9 o fagd =g sl i gl o SEAN. = SN
fere 9wy (b) ¥« &1 eTales gfiy 3@ 2 = b WA ’
F o fau afmen V=91, [3.93(b)]

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

122

2021-22



fd, e= I (r+ R) 921 V = IR. &% W &l &

e/V=(r+R)/R [3.94(b)]
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I R IS el HIl &1 SHT $Hoh g fohT T I Hid o Sidiieh Fiakie gr
et @l el

ISTET 310 R Q 1 g qliy T i@ o fogd o/ e & @1 @
R 1 et Wy R Q € (F 3.29) | Wi i dieedt V T Smafd
1 TR 21 S i Hueh (TR el 9 A1 e UeREiet & a) o qeq | @
d R & fa0 W dicear & fau = g sifsul

o V &

fera3.29
K3yl
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=
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