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fordt uerel =1 AfRiveRdr Wi Uenieh 379 § Soigeil ohi T 991 SHH gH are
ozl W gfaet &9 ¥ FeR w81 S-S 89 99 9gd §, fogd uw oed e
At SRl 1 e = St St @ forqeh uRomeey gug i g ot sed
S ®1 gEfere wEgl o fiEd @H 1, 919 o WY S
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= p
[&]
S1.20
0.2 o
El.lo—
| | | EI.OO | | | |
0 50 100 150 200 400 600 800
T (K) —» am T (K) —» T
o3 3.8 AW T & oM fox 3.9 WH W T & %o & &9 | forx 3.10 faftre srg=mes &
% &9 H did hi oM T HfeeR| ot gfamisrerar =1
gfaierrar 2 |

YR P (10°0m)

oTgE H n FT A Feke SteniE €, sHT A Sed @ ¢ & A & T &

HROT p el €, SIE T g Yer T 2

ety feraaifea W srefemerni o @9 § gig o WU n ¥ o g e 21 TE
gig et (3.23) W ¢ | B arclt et off st 9 off siferek i erfagfd st @

STaeh herea®y T yeredf & e wfeierendar p &1 |@F 919 o WY S S 2

seeur 3.3 ToRdlt fogd <t ® fbim o 99 S1a9a 1 SUENT @il 71 S

THY T UG oY Qo) yaifeEd B ® o wa a1 W (27.0 °C) THHT
TRRIY 75.3 Q U1 ST &1 ST 9 2R h 230 V YR GRS i 7
Al o Wehe W URUY T 2.68 A w1 T R wA1fd 81 St 21 b erega
F1 TR q F 22 e w1 gfwfad aw uier § wfey 99 o
1.70x 107*°C' &1

&

e Sfegd § ¥R 9gd A € df dIdig Gl Y SUT H1 ST Gehdl € 3R e

STOIE T A9 T, FHR o 19 o S¥eR 81 Sl €1 7 e i Sfd § watom
TR ST, 1 IR O TRl 91 2.68 A € FE U 8 ST W
eI & o A4 991G oh hRUT A9 9. I8 YR i agE Heraw
el 1 fagm o7 § 8 w1 3= el F5 Uehe § TRl sTawen
B SR qen A R T S STeE 1 Wi qen Sufd ¥ ot T fo
I A T WM 9 W qd SR a7, W SRR R, S 9H
230V
R ™o 68a
ey R, =R, [1 + o (T, - T))] =1 ST Hael
@=1.70x10*°C" o T FH R H Y Fal 2

=85.8Q

(85.8775.3)
T,-T, = 7 =820°C
(75.3)x1.70x10°
19, T,= (820 + 27.0) °C = 847 °C
T YRR, AI9 31aFel 1 a9 (9 910 o6 RO A9 GHE Gfqet | g o

& o S ®) 847 °C B
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90

IETEAVT 3.4 RIS el qaaTd o wifeqd & qr 1 Whady fewies ®
5Q qe 99 fig W 5.23 Q T e A9AT i FRE qw-SHE § e s

ST 7 o @I o IR k1 9faE 5.795 Q Bl Sdl 81 5 1 dI9 Uiehferd
Hifsu|

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

100

-R
b, t= °-x100, R =R (l+at)

0.795
x100= 345.65 °C
23

3.9 fag@ o, vifea

et =Teteh AB W fa=m wifse fad A9 B w1 3% [ 9/ yarfed 2 @1 21 A 9o
B R foaem fawa ww9: V(A) T V(B) 9 Frefua fhe wu §1 e o A Y B
X yafed & W ?, V(A) > V(B) 3R 9@ AB & a0 & = faveid
V=V(A) - V(B)>0?l
At T A |, EW H TH ABNAQ = [ At AW B I X =t gl
IRATITER fog A R 3w &t feufast s Q V(A) oft e 35 yohR fog B ™ s1ew
F1 feafewt S Q V(B) 21 3Hfee feafest st o = ofedw AU, B
AU, = Sim ferfest Tt~ ey Feofert vt
=AQIV(B)-V(A)]=-AQV
=1 VAt< 0 (3.28)
I A& = o SR fo 1 Tog fohe Tifaw™ § o SHet Tfast St ot wfafia
Bl & oy for aoe St it ®1 S Ss1 o S0l § I8 qiomd fererd
g fw

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

37q: =TeTh oh 3ieY TR & o UWE W TR 3TNl Hod &9 9 TfaAd Wd
IR A Sl o ST qefd, TH Ueel THE © foh I 9k W, e @i T
Y A el i € dfceh STufierd! 2T9eTe 9 W weld €1 F8 UK i Sfete o S
A AR @ GUE % hRO B B Wl oh GHA YOSl gRI WK whi T S,
TRATIET o T A H e off Sl {1 IRE] SR Yool 9 9 s hid @ ereffa
etk 9 B S B TH YR U Sardfelsh Ok § R AU At H ST & &Y
T effad et w1 afEm

AW =T VAL (3.31)

T Wehish HHA | &9 € Sl &iferd vkl oh sek @ P= AW/At 3R &9 9w
FLGHA B

P=1V (3.32)
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319 % 99 V= [R %1 ST & W 89 U4 &

P=1?R=V?/R (3.33)
St for R wicdier o =rereh fore [ for@ om0 enfed &1 @ 2, § B aren i &/
(T &) B e 9 WiE T S, <10 o faw Rt qradie fapa ofw i et
I e Ht ©, ek w01 o8 HOAT A1 TR 1 ffeRtor s 2

7 vife el ¥ et B2 S foh e9 U8l TR K goh
g for forelt =ror § TR ¥ @1 Yeme ST wEe & fag I

EIED

59 39 wfed =1 o1gfd e =ifew) fa (3.11) ¥ fagm

T TH 9 W F STEvIRd S §1 S JE Eid ¢ ;'E '
U oF Ty MU MW Tk WA 99T § 98 9 &l &l fé

TEEARTH e € S 39 Wied i MY S %k HL T,
FH B ‘
THIFHOT (3.32) A1 (3.33) H g & fau fgw 7w

=S W I T Bl € for R gfediees R Y eifaa wife
I =TT H Yaled U a1 36k R R dieedl W 8 TwR
i et B

TR0 (3.33) 1 forega wifer Heror | Ao qul STgant
21 faga wifsa =1 G=RoT TeR WA 9 ) qen sREE §
GeRO1 Shel gRI fehan Sl @ S ok Sehel el Bl Wb €)1 T € foh eW ueR
TWIME ¥ W q FREH ¥ SigA arel Herol hifdd § g arel vfe & &l =Faq
FHT TR 379 G foh HH B0 9 Whel 8 ¥ehd B Uk gf R W foeR
o R, wfedy aret weRo Shfaet @ gt wfe Py wgar @, o sifoa: s
21 % A% R % Rl 4 A VE SR Se [ g A v 8w

P=VI (3.34)

e WA ¥ I 1 GAIfSa e ot G ari w1 gfeder oRifa 2 3k 7
R, T WA R § Sl & P, S fR oned o v €

P =1°R,

P’ R,

=3 (3.35)
THeRTT (3.32) ¥ 371d: WIfe P! et g o1 dafera & o fow, Sarse ar
o vifer 795 V 2 o kA €1 ek WRYE ¥ 3T a1t HeR0T sheol Hehel Hiel
T B0 € T 3ITRT Wiy R FTRT 3tk B 81 Hewor ® g el wfed-a P
HI HT FH & w37 fagdam! ) H ged dicedl VR foaR@ o yeifeq &1 St
21 T HROT ® TR 37 Wil WO A W S alieedl o @l w1 g & g g,
St for STl ol & W U W Ueh W S99 Bl 1 a1 S diegdl R o
1 WA TR T B1 3T: T N i dieedl i SYAN o foy SUgE WM e Th
Ifed gR1 o TR F'd ©, w9 fwman S 2l

3.10 ua, faea aesw o (emf), 3nder Ufaire

T Tedl & Scord fohan B o faga sraseht 9ot faga aftuy o wemht oy =i amme
T & e w W gfad 81 S % o 3,12 o fewmn T 7, 99 ' 9 9 T o
o T SeleES B B, S o oA (P) 9 SRUTeHs (N) hedd 21 3 T fagd
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(b)

o 3.12 (a) ¥ Tcq® A P
qAT HOMHF e N o6 91
T foa sToereia 9a &1 3@t
o1 T o foru geleisl &
e R SiQre T | e
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 soidre # 3fm
#3211 T o w fagda
H4ISH P 991 N W 91T S 2

AT faoea § gd ®d € faorea  5d sl ford etueed o @i
AT T ACH-YEH I 2| SHoh Hora®y e TS o S IH
farga sraeret faera & fordt foig AW [ (3.12() ] 921 @ 39 e
% o Tk fawEiR V, (V, > 0) Bl 21 38 YohR HUTHS ToiaerS ST Sidh
I8 o foag@ stose faoem o fndt fag B & @met ws womeres fase -
(V) (V. > 0) W Il &1 5 &g fogd om0 & vanfed &t € @ 99
faga s1aeret faerea 1 9um fava g €, oo fF Paen N & 7
faTai® V, - (V) = V, + V_ &l T 30 SR i ¥ 1 g 96 77 (em)
ed € IR W W Tide @ €138 7R

e=VA+V >0 (3.36)
I AT fF ¢ aRqa o wh favei@R ®, o €l aenfy, 9o 9 o forg
farga aTesh et o1 STAN Ui SRl 9 +td € 3R 98 W 39 gny faan
T o e I UfRee T Sfad ®9 9 wHeh e TR efi

£ 1 g™ HHSH o T, 91 ¥ HAifd T gfaies R W foeR Fifse
(e 3.12) | R¥ T T fagd ¥ C ¥ D &1 IR yaifed gt &1 <t ff
&l AT i S Yeh! €, Teh TARR ¥R ST 1@ S ©, Sifen farega e,
faegd 31a91ea ¥ TR N ¥ P &1 1R yelifed eidt €1 Tqeea: fogd eowea o
TR &l 91 N 9 P 1 3R yafed il © Siafeh R Y el 7€t 90 PYN
1 IR yarfed gt 2

o fored 2TaeIea ¥ Bkt I% ¥R Yellfed Bl © STkt U IRfad gfade
r et 8, fo 9a1 o1 el wiedie hed 81 Tedt en uHt feafd w famm
& R @d & 598 % I= V/R =0, Si&l V, P A& N o weA fauaid 2

SIEN

V=P 0 A% A fagaaia

+ A T B o T favaiaR

+ B @1 N o 77 fgaeriat
=&

(3.37)

37q: foRd ae® a0 ¢ T Gol IR9Y # (AT 59 Ve § TR g U &l ganed
B W ®) oA qel SRUNCHS Seieeis o Heq fawaiat B
Jenfa, afs Ruffad & f 13 7 & S9 feufd o P 9o N o #e7 favaiax

V=V+V -1Ir

=e-1Ir

(3.38)

ATl B % A7 faveai@ & fau == (1) ¥ Honas fog | e el 98
TferT @ fop foe oroeea & o)1 1, B9 A 1 3R yafed gt 21

e el o, S| o [UH € o e >> [ r, 7o iae | Het o ST
SieRie 1 07 WAL ST Hehell €| Ul oh SAdiieh Gialiel oh aredteres o, fafe= deii
o feru fa=1-fm e &) qenfa, gk St o fog sriafer wfiy, gmr foem smoeet
¥l ¥ ogd Atk Bl 2

T e 9t Sraciien el € fo S R 9 giee fawaiak Vv @ ofi| = fem 9

92

V=IR

(3.39)
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THRTOT (3.38) T (3.39) ol FAifeld i |,

IR =¢-1r
e I= £ 3.40
R+r (3.40)

R= 07 fou 9 § Sifershan R 9 &1 S ¥ehelt € [, = e/r Qo Sifeemien
Toli H eAfiehay STHd 9 T SIgd A R ¢ T et w1 TRl &ifd 9 S S 9okl

3.11 <t 9T UGSk H WA

Hicrierent w1 Wi, T oRaer § St o1 ot gt foman S @k €1 Uiiereni wi
& wifq uftue & o qen faveia o 9iehe o fou Tell oF G &l T qod 9
Y yfgeenfua fran s gar 21

e
[@X:
>
—
@]

fort 3.13 forqd s ot ¢, TN g, o A T SoHA | AT Bl r, Ao 1, ITH
SAre FfeRe €1 AT C % "o HeleR o QWIS I foeQ a6 9 g, Ao
AR Hfadisl r, o TH Tl o SE JHE S FH €|

&, 9uihH T Gl W foEr w1 (fe 3.13), SET YE ok T A h
T e, S Tell & T T TF R @ WA e, e, A Gel e
aqEF qA T, T 1, 7, FEN: IAF AR Tl 2

o 3.13  <oMMT 3179R AT 95 A, B @1 C W, fawa swaen: V(A), V (B) @1
V(C) €198 V(A) - V (B) T8l Ued o eHTcHeh all 0T 2fiet & 7er fawara
F1 TR (3.38) ® T8 T Tl € ufiehfea fRan 7, o

V.5 =V(A)-V(B)=¢ - Ir, (3.41)
T YRR
Ve =V(B)-V(C)=¢, - IT, (3.42)

3 FASH o fHAA A 91 C o7& favaiat
Vaie=V(A)-V(C)=[V(A)-V(B)]+[V(B)-V(C)]
=(a+&)-1(n+n) (3.43)

i B9 HASH i A 91 C o 924 fhdl Tohel 9 9 gfqeenfud e = foee
fore e @ e, T Al i r, @, 7@ T 9 g E

Vac = € ITy, (3.44)
TR (3.43) A1 (3.44) i Fafed & W/
£,= € tE (3.45)

qaq Teq=T1 +r, (3.46)
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P 9 3.13 © B Tecl a1 o BUMHS SFIS I TR WA o HAHS
1 TowIE ¥ g foRa %1 39 T W Af &9 < ol o e 2fiel
AT B e A T C 3 gug R, @ W (3.42) F V= eI,

T ﬁ?%ﬁ%%ﬁ%
= ._TTf_T. €= € — & (€,>8) (3.47)
At Tc T St G % e 1 Ao w1 e o g & forg freia

o 3.14 < 9al &1 UE WASH  faRar ST 9T B

ATIIC S &E T WA F () n Wl oh S0l GaeH w1 qod faga e et Sk At fagd aeh
mﬁ%m’ﬂr(,qamﬁgﬂm el ST AN A ®, q

T ¢, (7R A1 i (ii) n ¥ % SO HASH F1 qod TR TRRY 3T AR e w1
(3.54 @1 (3.55) | fgu 7T ®) T T 2

o el Tt et | et TH 79§, S6 ¥R Yieh Ul o eIk goeRie § Feberd €1 AfE 5|
HT Th T TIaeH | O R 9 o TS goideie 9 e seqéﬁaﬁ?m"ff,
el o1 Taegd aes oot SROTcHe: T o W19 Wit eidl &, Sl foh Tt (3.47)

H gam 2

379 &1 el o vd HASH R faER F € I 901 L, 9 % A SoiaRe
¥ frorert areft R 21 < forgd omd 1, 9en 1, 93 B, W YO Yl § et 59
fag @ 1 ¥R =l febordl 21

Hfeh 3T € e SR Yalfed e € e fo e, 6 e gt @

I=1,+1, (3.48)

7 wifs fage B, 9o B, W fawa swwer: Vv (B,) 9 V (B,) €1 79 TEd ¥
R @R i T 39k fimail o 78 faqai@ V(B,) -V (B,) B 31d: FHiwm

(3.38) ®
V=V (B,)-V(B,)=¢ - I, (3.49)
fog B, 721 B, 36 TR k- TR Tt ¥ ot Hag F) o T8 TR A R
feR % ¥ e W g @
V=V (B,)-V(B,)=¢, - Lr, (3.50)
fugel dH Tt 1 Fafea S ™
[ =1 +1,
:ﬂ+ﬂ:(ﬁ+€_zj_v(l+lJ 3.51)
n Ty n n n n
TH YRR V H A
i &0 . Nl
Ve hen (3.52)

I Tl o5 TW WA * 89 fag B, 3R B, % W9 fRH U9 ThA §A 9§
wfoeenfoa = faet foepd a1 7 ¢, T Al wfem r, 2 A T T e g

94 V= €0y~ 1 Ty (3.53)

Rationalised 2023-24



THIFHT (3.52) de (3.53) T B =gy, 3m:

_&h &N (3.54)
“ o+, ’
ro=—tz_ (3.55)
oA

T RN i B9 SR el 9 W qiieh § Y& Y Hehd @

1 1.1
- (3.56)
feg _81 &
T (3.57)

51 (3.14) © 37 <A1 il &1 Tk W qen 36 TRR Sl T o fR@ (1824 -

%01 et i off U e Heag R ¢ e faem uwid 1 qen
I, ¥ <fiiet § amet fererdt €1 aft g 1 FHomerss fiaa e
o YA A § Hag Y e S, q@ off aeteon (3.56) qen

1887) St = wifqenfermmt
geatat 1d afci § Jhe R
T TaeheHt o fow™ &

(3.57) &, — —, o W™ A= B fo st Wt 21 s o

)
p—
0]
\S)
o~
|

o
0.0]
00]
)

FHIHT (3.56) TA1 (3.57) 1 @M § fawara fean s ﬁﬁ;ﬁ?&fﬁ; lfmi qu
Tl €1 A TR I n ¥ € e foegd A ad g, .., TN s fiitar et et &
SRR e 1, ... r € 3R 9 URE Heud | € A 7 was 59
THl Ul o od B e fogd a9 g, 9 SAaie
e r, & forerd o

1 1

req—g+ T (3.58)

Seq 81 n

req_f+ iy (3.59)

3.12 fewraw = fam

o Rael el E TR T Sl S @ @ Hag e 1 4o v ed
A o T S 99 e ved g fRu #, o uftae o geft fagd eme qen
fawaradl = forg goen vafa & g < fem, f9= frwa@s o frem wed €, faga
uftger & favemo o sgd STant g 2

feu e uftaer o &0 g gfRive o genfed 9w o fRE gt S| 19 i
T gU 3R IR o Tog g’ wialiel o STfEel 6N o Wele @i e ohtd gu e
Tad 21 A% 31qq: [ e Feifia g 2 o wfdiers o faga om s arafaes fam,
TR = feon o ?1 9 g9 womenss e €, At arda o faga uw IR ) fen &
foradia enfed e W@ 21 36 bR, Yok Gia (1eifa S o faga wiiek &1 e guq
Hid) o Tl oFIcHs 9o SE0TcHe: Soiaeie i, 9al H Yarg 8l Wl ¥ o Gohd o
e Uk T IR 9 fafed w0 €)1 98 7 o i Paen ST 2fie 95
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30 0 N N o o= favai® saam, V=V (P)-V(N)=e-1Ir
¢ [GHIeRT (3.38), [ 81 Uel o 31X N § Bkt P sh! 31K Wallfed
L ) S Y SN G\ S
L 400 oo, % g B9 P A N & 3R sigd € o &
aq —ed V=ge+Ir (3.60)
\/ 45V fagl =1 91 % gferan &1 < &\ & 9 79 7H
Ly o 200 Sy gen suufRt w1 ifeed waT
d— - . fagl =t 9 H fF 9fshan &1 T @ & 9] 99 &1
80 V 2 frai qen suufaal &t e & :

forg 3.15 W a W FeeR ael fagd om (@ @Y fm—fpdt @l o Gy & geer w3 arcfl faga
I, + L, T Ja91 T Il foga o 1, 21 S o 4TS %1 AT 59 G F freher arelt foga srst &
FmAER 1, = 1, + . 5, h 'R ¥4 &% el 9T o TR EIT & (7 3.15)1
U1, Bl h ¥ Fishe ot off TF & um 7 iR 30 TR o1 JEIOT 39 e § T © f e e e
wify w9, 9 ol [ E 9 e ahdeba qor SRR B R, el wfa o arers % fae fig wosmem
‘ahdefga’%WWWWW%—SOIl Wﬁm%lmmwmﬁ%ﬁaﬂﬂmﬁ(ﬁ
S 411, +45 =07 301, + 211, - 80 =0 o Gt ¥ oM & YeTE K W) L Frehe aret Pt
faga ure o e Bl 2
(b) Tr¥T (7)) fram—gfiert qeor den & afmfaa et a5 o & =R iR g o
GRadAl 1 stmIforda 4T 9 g & (5 3.15) |
Tg frem off gere 7, it foem favwa fag #) saftfa w fslk sz 21 e
forelt fog @ e o 7% &9 a9 36 fog W eTd €, i el aRedd I e =)
Tk &% U9 | gH WM oy W aqw o S §, 9% e seifen ?)

SEEXU13.5 10 VAL T 37iafieh Wfadier 1 S ush s ufiuer St (Heach)
o faola: og@ Sl @ 9 21 wRue o § 1 Q uRkRY % 12 wiiuw §
(f99 3.16) | 99 ST 1 FHGeA TFRE T 59 o Tdeh TR o6 ST faga
PIIRICEETI L

38180l 3.5

96
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T IRUY STl i TfRIERI oF X1 SUf To q1edl Has | Rec Tei Rl ST Fehdl
qenfy wom & T gEfafa ? fSeeh Suant g1 uftuer Siet o Taqed wiakid i S
fepen w1 wehan 21

AA’, AD @ AB el 1 Uy <t § gt fafe | w@n w0 R geian yosw
o wAE faga o, 91 RS [ genfed el =feu| 6o sAfaied A, Ba D fa
T SN 81 [ 1 3 F9H i st § 2eT w1t 36 YR, 51 o 9 12
ol & oK1 I TRerdrgeh [ % 9% § forg Tehd €1 399 R o e from den
Yo 1 GHMER T STET w9 2

M TF &% I S ABCC' EA #ifST iR 38 R fhei o1 faefta e wmy
T

~-IR-(1/2)IR-IR+£=0

Tel geish R 1 9fedier R @ e S <1 faga aes 9 ¢ 2

T U,
5
EZ_IR
2
afgel ST (eah) 1 FHqed Ry R e @
R, = é =Z R
R=1Q% e R_=(5/6)Q T2 £= 10V & fe1¢, uRyer et (Feoeh) H el
U
3I=10V/(5/6)Q=12A @ [=4 A »
A% AR § yefed € arell O i o fod 3.16 ¥ SF1 ST HeRdr 2 o

T 9 W e 5@ s =nfen f aRuey Seadh & wuihfd o SR ST
3.5 H fre@ies o ol w1 foenel wifed =1 ST =€t foran T 81 Uk wmr afiger
Jeash § THHfd o RO 39 YHR T TR0 T8 sl sqfee Tt ud =g arer
T (3! &A1 At Bl ey TSt foh Seereh # a1 il ©) fevas o fremi
o IUAN G TEEA i Bl HY Hehd | I8 S0 3.6 § T fmar A

3T 3.6 fo51 3.17 ¥ @i TTu Sigeeh i Yoish Il H R Jd i)

B

9°€ Ini21be

o 3.17
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&
fora 3.18 &ee@ g

&

eaeh 1 Wedeh Yl o fiT Ueh Sia e Feiia w6t e © o fentai o frem
1 AR F G AT 2| URA § & STl R G Y A ok o IAF e §
TR Toregd o =i Ffdee e 29 e o germ e 1 STam @ €1 39 TR,
TAN I I ST G/ I, [ 7en I E R i fafe o o | fei ok fad
Frem % ST @ T W G 2|

9% 99 ADCA ¥ fere@its o fgdia e o Swaim @ e Fetfetfiaa oo 9 e 8-

10-4(-L) +2(,+I,-1)-1, =0 [3.61 (a)]
et 71— 61, - 21, = 10
5% 99T ABCA % fow &6 W =i @

10-4I,-2 (I,+[)-1,=0
fd I, + 61, + 2,=10 [3.61 (b)]

&< T BCDEB & fow 9 e &
5-2(,+I)-2(,+I,-1)=0
31941”321—41 4I,=-5 [3.61 (c)]
THFT (), (b)a(c)?ﬁ?www%ﬁﬁﬁ?ﬂﬂr@mm‘% % W=
fafa @ &t foron ST Wkl B 39 THK,

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

g S 1 o= wrEret § U 9 YR o

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

7 1
AD:1§A, CD:0A, BC:2§A
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