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ez
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THHT e U W Gl T W W Ig Tk fehrel Tehd € TR el i
T R e & ol FE 0 © qel et WeiH grI geieei R SIRIfud et
ool 1 a1 o e1efid g W Seqe Ul STt B

i o folw ©Ror 61 99
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ISTETUT 1.4 1 1 SR el A FEe o um 9 Feifad 21 foraieh geft g
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T9ITY STFER ek gl o o %1 T 10 cm 81 Tiel A o Rt giqentor w1 e
foparl STl 2 (SeToned— el T Ao el WehTel GST STefehd qell SSiehd qe &t
TTH! B H1 fa&Tr TTaH) | A 92 B el i o3 1.4(b) H 9T STHER, HH:
SFAETYTE Tl C 991 D | Tqef U Sl 21 qedvend o 1.4(c) | <M SFER C
T D i T B 1 A % T01 e @@ ST © T ook sl o o= 1 g3
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C TF Tl B 91 D o 9 99 €1 A 991 B & ohal o Yo i gl § gk
qresd Y SUeT HifSTT)

B

_ ==

|« 10 cm >
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>
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1.6 g ATATH ok el oct
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i o Fars i 9 fafy, 9@ =agys o 99 g1 afee am g foman
ST 21 e ¥ g ®9 ¥ g ferdgfaet satd fEm qen srearmo & fagid
1 Teh RO 21
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3 Qq,. .
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4me, 1>
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Tatafa g o e T @ foh S7 i Sl %1 9 g e
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T UD Tehd € : A A6 g T4 ol Qh URAST | A MY o ot A
TEAT? AT TH € |l PO STERT g W@ W 39 W ol ohd ol €2 39 YRR o qAl
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q R FRIUA o Fhl g9 39 TR € Hd @
-1 94, (1.7)
4me, 1° :
M MY A9 ¢ ot 37wt @ W 9 § ¥aH Wy faen o fouda 9 srifua

Tl 1 Q AN q STATN o o= FEeRdegd el ! &H 37EY g qen Q o fogd & &
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T Hehdl T, 98 WHRT FH WA ¢ T1 TH YR, q, W g, i fRH T H1 goe Arcerforh
3= el Bl Wehell| ST (g, 1 TIfT) q1 991 (g, W aA) o ot P 7 P el
faretsl sraea gran B1 F8l W wedes & o faga e (W sl o degageshig &) &1
SN T U 1 TR €1 & 1 o 39 WK € e7e g, BT @Ra
e dgagaHid ¥l 3= FG & S FE FR F1 W § ekt q, a% Tgadr @
TeT q, TR T I €1 & 1 TR0 it foei 1 Fore 9 § TIHIT B!
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3aTgYUl 1.8

a, = eE/mp
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E,= 3.6x10* NC'!

Rationalised 2023-24



YA A qe &

9 2~-2 -8
g, - 9x10°Nm’C )zx(lo O s6x 10N O
(0.05m)

FUMEN g, & FRU B W A &7 QR E,, T R fiEw T qen g6 afmm

_ (9x10°Nm*C™?)x(10°°C) _
(0.15m)?

B W Fa fog@ &= &1 afem
E,=Ej- E;,=3.2x10*NC" (7% = 3R ffiw ?)
q, T q, ¥ T&H % wRV f6g C W e & |fer w1 ufem g6 8, o

9 2~-2 -8
B, -E, _(9x10°Nm’C )zx(lo 9 _ 9x10° N
(0.10m)

T 3 afeeil it feemd fomr 1,11 ® < 7 §1 57 < wfeei o oRomdt afcer s aramor

E,p 4x10° NC'!

E. =E, cos g+E2Ccos g= 9x10° NC!

E T iR fiféw= 2

1.8 faem &= @™

el e | T foga &5 1 ST fohanl 98 T wiey Uik @ qen 36 e wiew
1 wifq €t Frefa o gehd &) ogy fondht fSg 3ma & SROTE &1 fereres frefua
FT H JAE FW T qH Aoy g emay g fog W fed 71 des fag W ferE
& Wi faen o6 ST Hohd hid ET &5 i Tl i SAIUMaeh @als o §iel
difeu) < et fog w foga &= 1 ufmm s § $9 fag =i

Tl o ol oF FHAER edl €, g g @ WS R afker &t A
e TR sredt St @ e seent fRen e afeq@l e Hehd
F §1 o 1,12 35 Fom w1 <@t 21 3w o ¥ vew 9 N i /
foga & 1efd 39 TR o 7o9 W feod s o9 oo W e N+ S
Il 5 <M 21 Tk FEem § Hohd e orel R o e ) g
uRtoet ferst &1 T w1 fRefua Sear B1 39 WehR BW ogd | e

8°'T lnr2ibe

s w2 o e g o @ AR A sk wdEw < € < @ —>—
T T o1 T forgd &t Y o steren wRamn < fava § SEw /\

T A, itk o A dR H e § e gg oft? e e, / N\,
& o TR B & Y@st o e gRI Fefud fRar S /1 smewm J
o f1ehe E Yot B 81 o1d: e o ke & st &1 e

SAfereh BT € qem & T@Id e B €1 S U WS W & 3o

B WA © 91 & TS 1 e A gl @ URuTHeEy W
q:ﬁ'?g_gggﬁ?ﬁ%| ml.lz%@maﬂ%ﬂl
HE A atfuss Tt ©ie Fehdl 21 Ry W@l %1 gen qeeygul e 71 ok

o ferdht & H srde @ @i o1 gendt € o1 Hecqut T ¢ foR fafaer e o

Yareti 1 eifer e 82 19

Rationalised 2023-24



T T o 58 R o wiwd © erefa gw fgfemia fom @i 2,
g B A fomrenl o wd €1 o1 A B & Y@l o Sl i ke
FHT T A TH T WS o dad S e o Ufd Uhish el §
& TEetl 1 e W R #I g 7 Jf e fag emow 9 @
o ol o STTER o & %A el ST € qe 3Ta 1 UReg e o
& U o o7l o STER Sdl STl 8, UReg & o oA arelt & Lt
# TEN ged I W €, IR S 9 39 & & g0 Fw off 7

T SR § 9% el o fF & Y fespeem & fafi= fagetf w
foaea & =1 fxen & fov § gl wdardt ¥ F9 &9 et @

=g @ied W fafa= fagei w— &= @t &1 smifyes 9 e =1
(rerfa stafuss fshean) 39 fogetil W fagd & =+ smufers yerera

o 1,13 T &3 9aerd #1 G0 T g e 81 el & Y We B € el e e ek § e St
it G st e Tl w1 Sl W qroqy Bl ¥ ol gehet g 81 o 1,13 F &t Yt 1 weea <

20

RER

T Bl g9 fagelil R 9o S R =l 1 & Y@l & etfieieed < gae
o B &3 3T I Ul F TR ol TAR FaA01 | =9 &5 srea)
i T et & el St G e fogst W faga & o g o ST st
21 fesor 7% <wiiar @ foF g R W &, fg S W &5 &1 o § a1k et 2
T W SAYEl & FgId g 3TARd T Hv W, & T@new i A &
Gz o fAU o8 B9 &5%hd SR T HI0 (S R0 1 d9 fomsti § sardeR
?) o o9 Gau TIfUd S 1 TG R §| A Hitew < fomred § ot (Hwder)
10T HT IRATE foFe FehR w1 Sl €1 A ST i Bl Sae W@ 3feed Al
f5 O ¥ r U R @1 9l 81 T O WAl 5N A hiv1 k1 G-I AO = Al/r
o &9 9 foran <1 Tehar 21 76 whR, A fame § frdt o1 ofvwd &9 ASgR g
r 9 SHad ¥ IO R AQ = AS/ P ek TR S HWehdl €1 89 S © T TRt
faw T o w0 H oiE & Tt w1 gem wae et 71 oA 1,13 ¥ sew w
el 1, 3@ W feord T fagatl P, 9= P, & T =9 %101 AQ BRT P, W afa &
STORIE 12 AQ T P, T ST &5 3709 r2 AQ €1 37 & 3Taali bl shie ol et
FHT G (HH ST n) G99 21 37d; THiTk &7 37699 T Hed el & f@st &1
e P, W n/(r2AQ) T P, W n/(r2AQ) 8| 30 YR T § T & st &1
HE 3R SHifeU &5-Yeod o &9 ¥ 1/r% W H9 2
&5 et & foer w1 @ e 3 e T o wRi SR fagd &
TFE YA i o Teh STl ST SUTd bl foehfad & o T =1 off
TS J TR To7 W HEl ANl TE I3 (99 Gah1g &l o Fah0l o 7T o A
&1 §7a forg siferr 3feq wR &t Y (dga sreen gawi) € fod g 5 gaw
T 79T Bl
30 YR TR & @ S1ewn o stfufa=amg o =Rl iR faa & o femress
fRET0T 1 T IUE | oAk ® W, fod &5 @1 T UH o el ¢ foreen foRd
off forg W gien T wostt 59 fog W o 2 5ot i fxen %1 Fefua w21 s g%
o forelt fag W, w1 ®q 9, woefl g faga &5 1 <1 gafaq feenstl 5 9+

* T U Tp HT Th HY g1 R A % e @l Ry T v o aiest W faem st
I % T I AQ T TRATT T AS/R’ o SRR WHe i €, T8 AS i N et W
T T EAFA 2

Rationalised 2023-24




feom <9 o forq =k W R o1 Tog ifera e aevas 21 e
@ U feeher o e i feeneti o @ et 2
o 1.14 % 59 Wt 31e91 fa=mdi o =R 31k & Tand <
T ¥ S Tee AvH R W 9 2, 3 A Ya 9 e
feeptem o € Fefu fos o 5= ohel U qat | <A T ]| U
e o RO 8 @ eud: (3a) afede et € wetn
Tehel FUTERT o 0T &5 3@Td 5o sfaqat gidl &1 &1 oA
(q. @) = 7™ & IR AR 1 & T@d IR FfahdoT 1 Th
Tfta feso1 geqa et © Safer ufmmn § que 1 fosidia smee
(q. —q) o Trepm, srerfa ferelt fgya & =R @I & Y@ e &
e T qREfih SRl <t €1 s Y@t §9 weegul gEe
T T ATe el B
(i) &5 TETE SFE § SR TR SROTeRT WA Bl 81 A e
Tehel B A A G W RA Sl 3 W HHE € Hehell B
(i) TRl oTrorer o & H, &= {@nstl %l T8 Had o HH S
a1 § S kel Tl 22
(iii) 2 &5 Y@Td UH-gER I waly TEF wred| (A 3 | B @
Hitresed fog W & 1 oheer Tk faen & =, S fRefe 21
(iv) feerdmga & Wl o] o T oAl g% faEm e &
GO Yehfa 9 ranfad & (sream 2 IfEw)|

1.9 9EA YT

et dS &we o B I W 3T Afelaad v a1 ¥ yarfed gH
ot fordl 59 % YaTE R foER SIS 59 o Y9+ R 39 &7
T 9 Tk g9 H TS 1ol S v dS S W Bl © e
¢ 39 qc W TS oTel 59 o ored o TTefud el 81 9 3
T (I3) W AYeia 59 o JarE i G I9fd v o o et
2, 31X 37oh o= O 101 aFal € ol v o welerd qel § Jaifd ek
dS cos 0 I 37: I3 dS W el SH ol T v. i dS Bl 2
forga &1 o YehtoT o fely, &9 Toh waged TR 1 aRifd s
€ 3R S0 dgq Fore HEd ¢ a8 98 oA § Tl =ifey
%9-YaTE o YoYUl o Tqudia 2l Wepfash Fomi o ST9Er e arg
Tfer 1 i FarE T 2

ST eifor ferega & Yaneti o femor e < fon o
fog W &= & fcided W@ This da%a § o areft & s
#1 Te 39 fag R faga &7 Yeordr %1 419 it €1 9T qread
7% & fop i &0 el fag W E o sifireioad 1 AS &5t &1
B FHACAT ATTS W dl 3G ToRA el & W@etl &1 9@ E
AS e STTHHAMAM B| 316 HH wAfSIg §H &l faed i fendlt

* Ig el Sfad &l € 6 &3 Y@l # e EAS % e ¥ aad |
&5 Y@l 1 gen e fav ® S gn Tt e tEd g o =
g, W foR 21 em: fafum fagall W fRy o e @ oA Al & et
1 SAUferR TN o Wi BN W & g i wefehdr 2l

Rationalised 2023-24

q>0

(b)

+ o+
q q
(©}
(d)

o 1.14 fafa= smaw faawon o5 RO
&5 @)
21



%

£

10 O TR I ¢ T ¢ 37 3 el 19 W

_7/—_,—’ | TS el & @S %I ge U S| Jf6 E
= e T | F sifuciaed 49t ST AS 1 9ET AS cosé , 3
— AS ——|—ASs AS ¥ TR arelt & W@rstl i W&l EAS cosf

— |7 SHHTEUE €1 9 6 = 90° T § df &7 Wi ASF

T i e e E ol T wE f A Y e e
(fe=1 1.15 3f@m))|
9gd 9 WeWl H &A% E¥d oh UM ok
1T SHhT fefaamg ot meeyel g 21 SR
o fou, fordt Sia-vame # fordlt R 9 o A sia
1 RO Tfeass &9 W 39 oq 9 R #a ©
9 STt o | 3 fRE YR Uehe €U §1 AR o1 3
SI-JeTE ok e W § @ o= geft fyehfar=mat
. I g 9 =9 fo=mg o R 9 stfushan S 7o)
ml'lsEHZﬁTﬁjﬂWW oY 98 Tt Teherd @ foh Sshel-3fera =1 g
e | o HAM /A feU 35H 9fmr o e faen o g
2| THAeTE &9 1 fewn 9 fw %1 W2 We w9 ¥ 99 W eAled aa &6
feepfame S &ear 21 30 YR GHaei &5 wfewr &1 & suen rfude &

ﬁ/‘ IR et B

fopddt aferd gee o et i el Tfcer @ &9 dog fFan o 22 &6 T©

Ul I € foh dfehd U3 9gd W B-BIC el radel W fawife 21 s 9
T Bl &S STed THA HFT S Fehdl © 3R Tgel TRl o AR 39

: Tfeer Heg f&han S gk 2
el Tk Eierudn W eH Gife) forelt enhet srea &1 feen sweh eifueia o

IR et 81 W e 31 Kot Heha Y Hehal 21 foRdll ethel st 9 Helg
AS = ASH Tfew 1 e &1 =2 fohg TR fohan ST €7 39 9o &1 e 39 O] o 3
&% uRifeal o fuftor grr feran o 1 9 yssi o weRtoll o T Tre aituret erfa
WA 2| fheht o T3 o Yok &t oTadd © Tag wiew 1 fen afeyat sifce

a AS 1 feon A S 1 get 9Raret w1 suEnt o 1.6 W TR e 21 39 kR, foRe
9 g5 o TRl fig W &l SfeFe WKW AS 1 WM AS f B €, T AS
gAne afeer &1 ufEm a5 39 fag W oafedEt eifela # faon § wwiew
Tfgwr 2l

39 B S ol i IR R I 2| RS Sl stead AS ¥ e ael
AT TAFI AP T TR TH TN H ©

A9p=E:AS = EAS cosf (1.11)
‘ ST Uee i ifd 39 &5hel 3TaFd i i aIelt & @ISt 1 WA o STIHHI
o 1.16 0T 3 25t g it oo AS TUNE % o4 B 0T 21 Yaite RO & SIER 6% TS &
Hm\ASWqﬁW 1T 0 &3t W afedel ifeia qe E o die 1 10 81 e <ifie, g9 shsie
FT FT AR E AS cosf T 31 &7 4 faar ¥ §d ©: E (AS cos@) i E T &5-31fieid o
Y& 1 E AT, AU E| AS 3 &51-3700d W AAd o TR E I 3T T

22 &51-37971d 1 URAT| Sgd Feld 1 G5 N C' m 2|

Rationalised 2023-24




YA STEY qT &

THIRTOT (1.11) ¥ W ST FeIsd shi Hel IRt % Hgifaes w9 d, e g
T I3 W TORA oTel el oled b Ufehferd il | SUAN X Tehd €| 38 foT
Tl 78 T Bl € T BH Tl TS ol DI-BR &hel el § fawifeid i 2
IR R g e1aad o foly Tored fishford oieh 3% gl el Toisd UIal &
o | oF: IS S TORA Al hel FAR 97

¢~ T E-AS (1.12)

Tel Gftehed fog oM 1 ®Rv 98 € for g1 91 ol srea W forgd e
E 1 TIa 7 21 e &9 @ 98 shaet a+ft gl ® S 319 A AS —0 o qen
THIHT (1.12) H I ! AR o &9 § e il

1.10 e[ fgya

A § g9 1 oS fog et g 9o —g 1 *iE e f5eh &9 9ot 2a
2, dgd foyd Feard 21 S SeRl i HAfT wE el Y ferer | fardlt fewn
1 TR Tt 81 IRAET o STER —g ¥ g 1 f9n fgya &1 e sweend g1-g
AN q 1 srareafaal o1 qen fog fgya 1 g wea 2

T T4 § 9gd fgyd 1 ol S99 I Bl @1 Ry 39t 7 o1 e § fR
faya =1 fored &5 31 €1 <feh o189 ¢ d —q & F® YU €, Tk RO T el
e S W ® 99 3 Th-g@R H1 gened w9 9§ fe T@ w1 W=y Al fgyd o e
o1t S o YR 1 gl W 0 3 (r>> 2a) ®, 61 g 6 —q o HROT & T
e & W €1 e erfues il W e S fgya o o faea &5 1/ (e
A g o HR fogd &5 1 r ) i) o off sifuss fa @ w3 g S 21 98
TUTTeHeh YoM 9 U 7Y gere ufehe ¥ S €8 8

1.10.1 =@ fgya & wrur &

AT oF A (—q T q) o RO Feepeer # et fog W foega &t spetra fram qen
ARl fagid @ 9 fRa s wehan ®1 Frefeiad < gl o ufom Wi €
(i) 5o forg foya o @1e1 W 2, (i) 5@ g fgya & fayadia ao, sieffa fgya e &
% U ToRA o1el Tgee 318l o ofded qt W 2| ferdlt smues feg P faga &, etmew
—q' RV P T & E_ G 3769 +q o %R0 PR fogd & E, 1 g
& qEicR Tgds g wated sieh urw fRar S 2

(i) 3787 WY ey faigan’ & fow

A ST g P fgee o ohg @ g 1 R fo (1.17a) § <9T S8R r g8 W 2,
@

q

= et [1.13(a)]
T2l p faya @181 (—q ¥ q 1 IR) o IR Thih WKW T W
E,=—1——p [1.13(b)]

B 4me(r—a)

P W el e &7 @

Rationalised 2023-24

23



E E 2a
4+q—._;q ........ QO-eeeee 4p— ....... O E:E+ +E_ — q 1 _ 1 p
p q -4 a 1 4meg |(r-a)P (r+a)
r .
' _ q 4dar
@ T 4ne (rP-ap p (1.14)
r>> aéKTFIE
4qga .
24”8 3 (r>>a (1.15)
(ii) fagadta 7o uv Rea fagan’ & fag
) TP STERIT +q T —q o HROT foegd &= o ufmm
// 1
A0 =_4
Ciq) . O P [1.16(a)]
>
__4 1
-4~ ane 12 + a2 [1.16(b)]

(b) TAM

o 1.17 (a) 181 R feora forelt faig, (b) oo E, JNE_ F faamd fod 1.17(b) & zerie € € o @ 6
 Fa A R T P g R Ty A E@mﬁ#ﬁ%m@—@ﬁﬁmﬁiﬁ%fgg&
o &1 faua ST p ey & fome iy S o STIfER SR WA € SW €1 F o &9 P

pe qx 2a % qen feum forodia =t 81 o1
—q¥ g R R E=-(E, +E_)cosb P
2qa .
=_4n€o(r2+a2)3/2p 117
stfyes A (r>> @) W
E:_427l:zﬁ3 p (r>>a) (1.18)

iRl (1.15) @21 (1.18) @ o7 € T eifersk gl W fgya & § g @on a
Yok ®9 U Hiwfed e 8; T8 ok Ga [UE%A gqa R R s @1 e
feyea ol w1 AR 1 Geha foerar 21 fenelt Sea foua o gy ool 9RvTp
1 URATT 39 YHR 1 S Hehel €

P =q><2af’ (1.19)
i 7Te T Gk B FSrent 9w s g a2 gue 2a (3TERl g, —q o I o
e 1 ) 9 e —q W g F1 AR Bl B1p o w& A, Rl fgya v forpd &=

tferer Rl W TF Wt T A ol 2
foya 181 & fobelt foig ™
2p
E= Aner® (r>>a) (1.20)
fagerdia a1 @ ferdl fag W
P
24 E=-trers (>>a (1.21)

Rationalised 2023-24




YA A qe &

39 He@qUl qea W e ST TR fgya & sifve gl W 1/r? % w9 H @
T/ ®9 | S BT 1 39k Afafied fgyd &t o1 aftEmr qen fen e g
r W& R TR ® o A wfw ¢ e fgye ot p ok ofte % i o ot e e ©

TH S 9R H We Hehd € W9 TgYe SHY 2 I H AR SE el Sl €,
e 3TE g I T 3R G 79 YR 2l Sl € 5 0% p = g x 2a T
IR T et 81 38 WhR o fgyd &1 fa5 gy wed 81 el fag fgea o fag
GefiehTor (1.20) 921 (1.21) roF 9 9H o fou g den gendd )

1.10.2 fgygat =+t wifaew dreferan

Aferepier TUpeH § YA Al USRI o ohy T € T W e €1 TEHifeT 3ok
faya sl 3= B ¥1CO, T8N CH, 31 3¢ Wohm o &1 faea & smifaa forg <
R 3 fgya ol fasmfad o1 ofd € Wq 9 et § SFERl 9o ROl o %y
it &l 2| o7q: foea & ot Tqufeerfa § of gt oTae Tl fgya smeol g
?1 39 TR o STUEH 1 Yfaq 77 ked ¢ S H 9], H,0, TH THR o T &
Tk Sl ?1 fafay ueref faea e 1 Sufterfa stuen erufafa o Teek o7 qen
TEeEUl ST T FW 2

SETEY0T 1.9 +10 uC o 3 37E9 Th-TR 4 5.0 mm T W feord 21 (a) 79 fgya
% 319 W fgya & FZ0 ¥ o 1.18(a) H IWT SER, &FEY I 3R 15 em
R feord frdt fag P qen (b) f5ya o 2181 & ifieiaad O 9, o 1.18(b) ® 3w
STER TSI aTeft @M | 15 cm 8 W fea foft fog Q W faga &1 7@ sifsm)

A O B
--------------- o~
-10 +10 P
five Jive
@
I
A O B
-10 LC  +10 uC %
fox1.18 (b) -
T : () 9 P W &9 +10 uC o HRT & ©

* yeTenes fag Al o WUE Wi ohg 1 GRS Hefd ohx w1 € wifd 1 Wt @ e o Er
Ly
r =21= .
cm zl:ql

Rationalised 2023-24



26

3Saleul 1.9

10°C " 1
T 47(8.854x102C? N 'm32) (15-0.25)*>x10"* m?
4.13x 10° N C! BP o 3ffw
foig P W 3ME® —10 uC o HRT &

_ 10°C “ 1

47(8.854x10 2C>N'm2) ~ (15+0.25)* x10™* m?
= 3.86 x 10° N C! PA o 3TfawT
AT B R ferg g1 mav o sRur P qiond fagh &= 2.7 x 10° N ¢!
BP % SHf B
TH S UM OP/OB Tl 31 (=60) €1 o7d:, fndlt fgya & 1 W
sTfyen g W feer foreht fog W faega &7 9 & & fog ©tel 21 91 o6 ST g/
B4 36t o Wi-Tehe RO 1 3TN Y Tehd B 2a 9 o + g 3TE © s fgya
o fau fgya o o1& & oh% | r g0 W faga &= &1 g

E-_2P
41t80r3 (r/fa>>1)

el p = 2a q Tgya et =1 ofwm ?)

foya a1er W fae s w1 faen e fgya st wfew & smfw (1gfd —q ¥ g
#R) Bl 81 W, p=10°Cx5x 10°m =5x10°Cm

a7

~ 2x5x10° Cm " 1

T 47(8.854x102C?2N'm?) (15)°x10°m®
faya ol 1 e AB o STAfew €, den 78 URomH ge uRenm o st iR 2
(b) foig B W ferd + 10 pC 3maw o &ror fog Q W faga &=

E =26x%x10° NC!

10° C 9 1
T47(8.854x102C2N'm?2) [15%+ (0.25)?%] x 10" m?

= 3.99x 10° NC! BQ & smfaw
fog A ™ feord —10 puC 3w & &R0 Q R fora &=

10°C 9 1
T 47(8.854%x102C*N'm™2) [15%°+(0.25)*]x10*m?

= 3.99x 10° N C! QA & sTfaw
Ty € T o 1 e 9fEmn & e o 0Q faen & o sk TH-g i f
FW T g BA % GHicR &9 & oHfEw seeh TANSA & S €1 o7: A 991 B W
feord 1 emawTl o HROT Q R ufkomHt foRga &

0.25

=2 x x 3.99 x 10°N C'BA & s
J15% + (0.25)°

= 1.33 x 10° N C! BA & Hf¥
(@) T € Hifa f5xa o 3187 & Stficiaa fohdt fag W fgya faga &= o fog @ig &
T3 o IYAN gRI €H T UROTH i U Y Hehd B

Rationalised 2023-24



YA A qel &
E= MI; = (r/a>> 1)

~ 5x10°Cm y 1

© 47(8.854x102C*N'm?) (15 x10°m®

= 1.33x10° NC™. §

70 YR W forggd & w1 feen et wike w1 faen o fawda 1 qenfy g aRoms

TEd W gU YN o 3TEY & g
1.11 TwHawE o a7 ° fgga
o 1.19 ¥ 39T TI9R ThonH fagd &5 E 9 @ fgya ool p & wmh gE
foya (Torh fgya @ g9 acqd 7€ € 6 p %1 E 4 w@av eifia €; 98 E ¥
3R 9@ i gen B1) W foeR wife) IE /a/@ q

T O g R gE TN ~q R —gE 9 & @ 8| 4 E T 8 a1d: q O~ P
foya W 32 o1 I B1 W e | YU B, Id: o 9= fag woen €, :

fSrer oy fgya W oe ool #r #d 21 5@ A2 9 ¥ © @ 5
3ol (@ ) qa fog W R 7 gian s9e1 aiRemT yois 9 o R
T FEITH T o () UTHHIR Fadl o6 o9 ddad 38) o qOHA o SRIeR

BT 2l

A 01 1 GRA = g EX 2 asing

=2 qaEsinb

TEh! TS9N T o ql o SAfciaed SHd aEl $i AR 2l

p xE &1 9RAMW ft p E sin@? a1 38! K30 H71 o T3
ffireieed aTed &1 1R 21 or:

Tt =pxE (1.22)

IE I A fgya 1 & E o W WiEd w & ygfa W@
S p &5 E % 91 Wad & S @ df 9 et 3 g 7

e &5 THEHH L Bl qel 9 Bl €2 T €, 39 YRl | T
o1 YR B Hehdl €1 39k SIfaier, Smqe &9 W e W ugel i
& ifa U o et el M TET e YR i €, o STy
T W foufs | foar #w@ € a9 p 89 E o 9Hi@ 1o
HicEHiR 21 <A € weRo | S wet et | g gl © W A E
THYUE T T @ f5Yd R Tk e 9 o 2l

o1 1.20 Tod: TR adl 81 58 ST U @1 ST Hehal @
o S p S E & THR T df fged W aed &7 &1 fgon & 2 97
1 L1 8| 59 p &5 % E WfaeHiat e € ot fgye W wed & w5t
o o Uk 2 9o wE H ©| A9H ®9 H, S E o WU p ok
feepferarg w fasf &2 2

THY TEN A 07 feRld o W Y&l W Sl 81 ek et
T it TS ShEl RIS o SIS THEI I SARITA B S| SEIR B
A € fop kel s grT STma St et @1 W e S e
2 i fthY 38 T ool o1 TIEIRTl vl 7 el ==t 9 Gena

Rationalised 2023-24

fora 1.19 twuam faga &=

o fgyal
E
-4 W =@
«— R
q 9T &9
©—F0
-q q

Yo s —
g &9 & e = ——>

(a)

o 1.20 fgya W =@ 5 (a) p &
E o 99| (b) p &3 E o Ffq@dIaR|
27



W et

A AT AQ = PAV

o 1.21 s, g,
ST Tl i I
Y& TR H A Y
TG (AL AS, AV)
TJARIT T R B T
W T YRR WR
Huifed Bt 2

28

Tt &H e Wehd € foh STTafVTa shell STt o Zehel ol efferd Y St €, St s
o Zhel | sl w1 feen o e fgyd ool Ra ot < €1 sheh st e o ol
farga & THaEH & 1 39 STHHH & o Rl fgyd W U e ol e €l Sl
21 34 feufa & =% omar 9 @1 5 Wehdl ® foh wITST o g whel w1 fam o T
w3 2l

1.12 Wad Smayr faawor

379 T BT fafod ST q,, gy, ..., q, % SO fom=ae o6 foomr o == T 21 55
FRU 98§ T @ foemel & fou nfda ofieem @@ en R s
(helchaTd) i 3Tavashdl &l B @ &), sgd @ wrEl o fou fafoea smaw o
Sl H 1 A AR el g 3R g Fad e fHaRor i sqevEehar gl €l
SN, fordt STEfiIa =Tere o RS W YaH ST oTeel st starefadl o TRl
T e faator 1 9y &9 9 Seoid T @Rl e 81 Jeish o Y8 W fHH
FAHA I AS (S T T TN Igd DIl T Seiael ol Ied G &l qidfad
F o T Taie ®, 3Ran e 1.21) o fowa § fomm sieh 56 foge W SR AQ
1 G2eh-92eh Ioo@ il SfUeh ST €1 THeh oI B &isThel 3o W YT a9
e o1 R 39 YRR I e
AQ

T AS

UH B9 A% o Y8 o fard= fagell W o ¥ehd € @I TH YN Th Had
%o o (TS gEia emay oM ed 8) W TEed 81 36 &9 | aftq g STEw
T G3TTERT ohi SISl qe GaHaeie Wx U STl i STHAd foror i 3Ual sl
Bl o TR T H Yig ST T § S Tk TR W, GeASE TG H 91 W Wi
Y H B & 30T AS R YA S T €1 o1 BEE C/m? Rl

Tl Y ok Sfteeniv sk e faawon qen et e faawon o off o g
&1 frglt aR 1 e SmaeT T A Y R

42 AQ

Al

SR T S 81 F8T ALGEH W W AR 61 {ash 37agd 71 i gaq e s
1 T Tl Hen 398 |itnfed 8 o1 AQ T8 s age § HHI 769 21 A

o (1.23)

(1.24)

A C/m 21 36 YR 9§ ST Ao o (Sl veal § Ford Sfrerer sfeal ot el
Sar ®) 1 g o
p=29 (1.25)

AV
SR 1 S 21 Tl AQ T T W B A o AVH AT & a9 € S e
AT ra@al &1 fawmer wen s afnfad w3t g1 p w1 7% C/mP R
el Had e foawor 1 earl uroen AGE | e9R g oI T Had Hefd
forRoT 1 ¥RON o € WAM 21 S 89 e 56 o Tl o Seoid Hd © dl S
* gegeig T W, e foReT orHdad el ©1 YU el Uw SevRfEd Heded e 9
Yorhd B 2l

Rationalised 2023-24



YA A qe &

T aTEd H EH SHh LAl T H & Seoi@ R W BN &1 TH 59 Hl Th Tad
WA WM o € a9 SHeh! faferr Mo T T SUel # I €

fafoea steren o TR oF &R faga &= W &3 [FHER (1.10)] & &
ofifer ST S @ W Had e fawor o Rl fagd &5 e fRan S Hehar €1 7
fife fordt faspeem o Gaa e foeror &1 Sa S p B1 R GrausEs g
fi1g O gf1T den =AM <fifs e forawor & fonht foig w1 feorfa wfewr e 21 e s
p T fog ¥ g fig R = & wehar €, 1eid 7€ ¢ K1 wer B STee faaRor
AV MY & B TEad seddl | fawfea wifsu aad stedd AV H STew &1
TRAT pAV R

319 feurfa W@ R & T fordlt off =uek fog P (709 foaor o iR s12e ae))
R faer Fifse (fo7 1.21) 1 ™ a0 gR STEw pAV o &R foaea &
1 pAv,,
47, 2 (1.26)
Tel 1 ST Y A P ok di= 1 Sl |, A £ M9 o19@d W P ki fxen ¥ ushish
Tl {1 STeaRa fagid g Mot faawor o R ot fga & o s - e
o RO fagd &5 1 9w W U B g

1 AV
Z p ’

EEM% iy 2 ¥ (1.27)

oH @fTp, 1, ¢ Tt & UF T 95 ¥ SR W 9Rafid 8 wehd 21 Fened
it fafa & g9 AV—0 &1 =feT IR T I7 4 U% THA S W 21 W
T H 3 ¥ W 9 bl 79 AL VIS W | WY H peAr R qen stemmm
fagid o 3w g fonddt ft saer foror <6 forw =R o7 fafoe @ eteran Gad, stean
sferd: fafasa iR ofe: Taa <, foga &9 9@ foan ST Tt 2|

1.13 =S| 9w

YA TAH H1 AR oh Al WA % &9 § 3MEC fdl r e o U@ e
STeeh g W iE g 319 g Iieg €, § o ol el Fore R T &1 fom
1.22 ¥ 39T STER 39 el ! D &7%ha sfagal o faafeg w2

FAFE T AS ¥ oA el FeTad

4n2)rz T AS (1.28)
Tel B Tehel ST9 ¢ o RO e &l o forq sheite fr o1 Sua ok 21 wehieh
Tfer T g o & 379gd 1 3R Yol @1 o fee ?1 3@, S el & g
fopet off fag W erfreia 5§ fag W yaiaw @1 o e Bl €, &5 S7aE AS qel
I 3wk € feen # B 2 s,

q
A¢:471:,90r2
<Ifeh TRl FfEE ¢ w1 IR 1 T

el | o a1l Fdd Foreh 9l &5-37eFal 9 oA el Feedl bl A6
W g §

AE =

Ap=E AS =

AS (1.29)
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o 1.22 39 Mo 9

TS aTel Fofe freeh
éﬁ{ﬂ'{ﬁg S ICk q

IRerg 2l

29



q

o= ¥ _AS
| wias 4me, T
\2> <ffer el 51 Yok & SeE @Y W WA 90 W €, o:

9 aAs=—9 s

fomr 1.23 fafefet = 79 ¥ o =t ¢:4W€o 72 wihs 4me, 1
THEHH foe[d &5 o w1 qReher| .
37d, Hffeh Tl 1 el TS &5 S = 4’ €, ¥

30

p=—31 _xanr=4

4me, g,
TRl (1.30) Teeragfaes! & = aiomd, S8 789 799 #ed €, 1 T%
T giq €| g9 fo1 Sut o WS 799 %1 3@ YN Seod H ©-
fordt @3 g3 S @ TR dren g FoIdd
=q/¢, (1.31)
el q IS R TRAG FeT AT 2
70 1w 9 9% sudfad g @ fF afe fret o5 g8 g &g sy uieg e
fohan T @ 1 SH U3 W oA ol et Torerd I 2l ?1 39 e ol 1.23 1 W
safeefa o gooe 3@ dehd €l
Tel e &7 THETH T 1 B9 Th UQ o AR IS o faug § faar #¢
@ & s St 1 2181 ThauH &5 E o GHiat 81 38k I8 U T ol ol Fela
0 TN 9= @ + @ + ¢, T ¢, TN ¢, TS o T 1 ToM 2 (JATHR STTE =R
%) T IO o T 1 e wd § qe ¢, 9% I8 % afeRa fafdaed wm
TS o Hole & Fefud v 21 5 753 3 % ek foig R sifiels E & ofeeq
€, 3T HT 1 R o STIER ¢, = O | 36k e I8 2 W afeqd! sAfeta
E o 39 € 991 U8 | R Sieq@l fueld E 1 fxen o faudia 21 or:
¢1=_ESI’ ¢2=+E52
S,=S,=S
Tel S JUHR IR 2 H1 &% 81 T4 YhR el Tl I 8, Sl fof =g
o 9 Gnfaa o1 39 YR S 31 91 5 U 9 I3 o SIS 2 Sgd Teled
T &1 W IR R T € fF 9% I o ofafIe Fot e g T
MY fam THfietor (1.31) 1 Tfus: T8 38 %R0 4 off € ff 78 = &9
T 9 B, q1 ol S WA FRON 59 W AT SR =R fhan o, omy T e
2, o @l el § gHeR WA e S weRal €1 39 UM o 9R #, IR 5w
Te@qul qeal W e -
() =T e Yo W% U, W SEeh! S a1 3TMY g of €, % fau we B
(i) T fem THieRr (1.31) o Ifer0n 9 & U1 g H IS gn R @t stew
1 A wiwfer €1 3 ay Y8 o il wel off srafted & "ehd €
(iif) 371 IRferfaal fem T g5 o1 == e S @ T o o1ewr g3 o offaw aen
T Y3 o WL B B, T & [FSeeht ot weieRtor (1.31) o o vy |
Tfteri=r gl 8] Sa Wiy aen aed feord @eft SAeRl o Hwor 21 qenfy, ey

(1.30)
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YA A qe &

W?ﬁw&ﬁmwﬁqﬁqéﬁa S iR o o AEe Hi e

T 2|

(iv) ST o o STAN o foIq =EA forT STH oTel 58 ol MSE IS wEd
a9 frdt ff ST g w1 T kI M FEH AR HF Hhd F1denfy,
grauE W MeHE g3 Fi R off fafoea smew @ 7 o =nfew sgen
FH I8 ¢ Toh fafesr amasti o fepm o R fogd &t i et oft eaer 1
sfafeerfa W el gReia Tet foman T 21 (9 € o foret erew o e
W €, forga & weft weferet o ae foshiad e S €) W MeHE gt Fad
TEY fIao | TR Fehal B

) 59 [ 9 o gafafd gid € foea &5 & uieher i eI SIEE e
o fore msE fem gE: STEnt e @1 sfaa TeHE I %1 = 58 gfasee
T T R

(vi) 3fq o, M9 fom e e ¥ sfafifed g W Form o fRar W saifa
?1 TS FrEm w1 g Seotv ok o g O fase i Geha wm

SN 1.10 o 1.24 # fog &9 P@E, = /2 E, = E, = 0 2, fowd
o =800 N/C m'/?%| (a) ¥ ¥ ToRA olcll Fofed, a1 (b) SH o el emay
TRERfed HIST a = 0.1 m AT

Y

A

fox1.24
'
(a) =iftr e &= 1 Sherct x 3197 &1 ], x 9N o ol Weteh! o foTT, E G201 AS
o ot o I + /2 T Td: IR ¢= E.AS 5F o oheiel &1 SR Heleh
= Bresht 99 Hefl Tetehl o foIT goreh-goreh ®9 9 I 21 379, a1 hedsh W
fora &= =1 uferor
EL=ax1/2=m1/2
(HfF I FAF R x = q)
I weAw W fagd & H1 9iEm
E,= ax'?=a2a'?
(HfF T Heak W x = 2a)
Tk ATEU For €
¢,= E,-AS = ASE, -0, =E, AS cos = -E, AS, Hf% 6 = 180°
=—ELa2
0= E-AS = E, AS cosf = E, AS, (% 6=0°
=ERa2

T ¥ TeRA STl A2 weled

OT'T ln:3ibe
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3&Teur 1.10

&MUl 1.11

= ¢, +¢, =Ea -Ead =d (E,-E)=ad’ [20"? - a'/?]

- o (V2-1)

= 800 (0.1 (v2-1)
=1.05 Nm?cC’!

(b) TH = o IR FA AT g h! T A o fA¢ MW 79 1 ST H: b
g1 80 Sd € T 9= q/e, 31991 q = pe, TEAY
g=1.05x%8.854 x 102 C =9.27 x 102 C

ISTETOT 1.11 1S Tga &5 6Teieh x oh foTu, eTenes x faon o wehaw™ @ qen s&ft
URATT o WY WY ROTHS x o TIu, Foledsh x & & ThomE 21 98 o
2fHE=200{ N/Cdfh x>0 TNE =-200 i N/C, Sdfh x< 08120 cm
@9 5 cm T & et degeia fafeiet &1 o qa fog T a1 59 318 x o 36 TR
IR B T 51 Tk weish fod 1.25 H 9T STER x = +10 cm 9901 T8 %elsh
x=-10 cm W Bl (a) Y& =9 Felsh W o oell 42 died@l G feha 22
(b) Tafeiet o ured 9 oA aTen e feramT €2 (c) Tafeiet & o aren 2 afeve
ot fepa 27 (d) Tafeiet o it =2 smaw fohamm 22
A
(a) T & &9 =8 3Ed € foF o1d et W E A1 AS §HIM €| SEfaT sfete

AR

¢,= E-AS = — 200 i AS

= +200AS, 9% iaS=-AS

= +200 X 1 (0.05)> =+ 1.57 Nm?> C!

T ik W E T AS THIM €, THiY

¢.= E-AS = +1.57 Nm> C"'
(b) fafeist o uwel & et off fig WE &5 3/o9a AS & wigad ¢, 3@y

E-AS = 0 3@ferg fafeiet & qvd & e s I 2|
(c) fafefeX ¥ gt e afeqdl wied

¢=(1.57 + 1.57 + 0) = 3.14 Nm? C!

E<«— /\ —E
‘ 0 > X
AS U AS i

x=-10 cm 20 cm x =10 cm

o 1.25

(d) fafdet & i Jo o78e &1 O =Y F g 9 R 1 S © e
Y W B R
q= €9

3.14 x 8.854 x 1072 C

2.78 x 107" C
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1.14 =« fEm o ey

e A qe &

St R T SR == X g € R R e e famo o wRor faga e
THIERTOT (1.27) GR1 = fohanl STl €1 o fafimee qentoll o1 Sigat, =4e@R o, 38

geifetor | |iAfead e (ST FHRhe) &l
oo faeree o 9t faget W for@ & wa w3
o foru smifaa T8t sl S Fehdl| qefy, = Fafhd
eyt fo=mi o foau =9 9 =1 SYE e
foeQ &9 # W T1 ¥ I w1 TG T FD
IIEON W 3 G ¥ GHS ST Hehdl T

1.14.1 3Td GlaTE o UHEWH A
i a) oF %IOT faeE &

fopelt erid oioTe o ThEHE Aash e T A ok
WY gaet IR R IR Hifew| o< ®9 9 98 9R Th
T 318 T O AT gm0 G Pt fwn § g
(o |feer) o/t 38 dR o =R 3R o 3 2
9 YR W g P, P/, P’/ STEf¥d AR o §ee |
Tqof &9 9 qod € 399 T SUdfd B § R
fogeti W fogm &= 1 ufkmmn gum g wifew) s
fog W for@ & =t feen s (o) & =few
AR A >0, @ Sfeqdet qon AR A <0, q aqer)|
Tg fod 1.26 T T T

T STIER R & @k 1ol P, a0 P, &
T R faar 1 36 T o I TF6 g IeaA
fora &l i Hepford w1 Wy afom fagd &=
3 Bl © [YeiR o ATHeieed ST Th-gE
#1 fed #= 39 E]1 97 3@ TR o qeft et o
fau g 21 om: fodl of 55 P W gt faega &=
o™ B ofd |, Wfh 9X 3d €, dR 1 e &
sfeen faga &= fag P&t frafa w fef 7 =xam
g H, R Hl Afciaaa wred At aa o fogm &
B I W 3 € A $Hh1 GRA Sheel B g r
R 3R @ 2

foeqa & 9Refea & o o fo=1 1.26(b) @
TIMT ATIAR TRl SRR TRHE I i hod
Fifsw) <fen fod &5 & M W 3ild €, SR
TSHE g & I R 9 e are Wi 1 2
T3 o IR 9 R fo=[ & E T & & fog W
sAfireiserd € qe haet r R R BH % RO 36eh
ufteror frd @1 afshd W 1 O &l 2l
7ei | faferet &1 oo 2|

R L ]
- .

{

(b)
ToT 1.26 () 27Fd @aE oF THhaHM STEYE 9aal 9ie
R % RO fagd & om (i) & 2
(b) THEHH @k A6 T o @d Tl dR o Ty
TRHE T3
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W et

TR I3 ¥ T[RA arell weled
T3 o dfohd IR AT § TSR ATl Fefed

E x 2nrl

IS U A loh SeR Y Giwferd 21 a9 MSE R W 9w g @
Ex2nrl=2Al/g,

A
e E= 2ne,r

afcer w9 ¥ foRdt ot fig W for@ &9 E 39 YR =7 fopan T @

A
_2n£0r
el A AR o ferdl fag o erfieiedd oA o1el ad § 559 This aiker 1 5 A
ek Bl © o E Sfeg@t g € 3 56 A SRUleHes Bl €, I8 Siauel g 2

2 T, 19 g0 9w A i This afcer ¥ o sifeer o &9 ¥, s1f@
A=A a o ®9 ¥ foed € a1 A9 A T Sismivrdia §en gidt 81 98 oeas
B Tehell ® I HumeA off A A > 07 df A e uhisk |fewr a & 99 e
M AT A<OT @ AFT fen a =1 fawn & faudia evftl Ste &7 R AF a% Wi
T A& ® o B9 Ui |A| T SUET H § 901 T A HT Hreged (i) Fed
€1 39 YR |A| 2 0 T 2

g ot e <ifse for Swied ==t o =i g3 (Al) g1 ufkes STav i & shaw
wftnfea fen e o, Wy foaea &5 E 99 R W SEy o %R0 g1 9 g 98
FHeHl Y o TR dR 1 e 3 © 39 houd o fo1 9 fagd &5 E &l SeeR
MREH T3 o Afcieed T8l o Hehd| AN, el AR o deMehR 9T o 9R’l 31
el 3 99E (end effects) i SUN w1 ST Tehell €, farga & o faw wefieeo
(1.32) gf=Tehed: et 2l

E

n (1.32)

1.14.2 T&HAUN ATV 3Md GUA wET oF k0T ToeM &

M fifoy forelt ema woae =e (s 1.27) &1 THEaH g8 3169 54 o €l

T x-318] 1 XU MU qet o ifirciead A 1 GAfAfa o TER foed &5 y 9o 2

frdenient W fAeik & wam qen sHent YA fog W faem x-feem o6 wiaR g =nfeu

B MREE U o § <R STER A STIIEFRE

I AR TGO ghe] o SAFAHN GHi TIheidh Sidl of Fehd & (I

JHR g8 © ot 7@ e e Gehar ®)1 o o W

v Y SRR edl €, sheiel 31 Tetsh 1 91 2 € Tered | e

g fomp e Y o wast o Wi € SR 9 gEfe
---------------- 25 ool vorg § AR T

T3 1 o AfTcaad Tehish Tfker —x feen & © wafen g3

2 o SAfTcIad Wehieh TR +x o o 21 o7, < gsai @

TS I Tl E.AS e € IR Haifd @ Wi 2

. o : THITAY TS Y58 § oA Aol 72 Wl 2 EAR| IS g1

ﬁ::” mﬁgmw% %ﬂﬁﬁgmm%ls@mmmm%ﬁ%mmm

“« Xt x —»
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YA STEYT qT &
2EA=dA/¢g,
gl E = o/ 2¢,
qfeer 9 °
O .
E=2—€0n (1.33)

el i qel o SAcdEd SO Sl g1 Thih |G 2

If¢ o YA € Al E 9 § Sfegel 9o A€ omoneas 8 o E aa § sfaga
Bl 81 2 AT MeE e o Sy 9 e T SAfafie qe 98 W el € TR
E, x W st faefk 7 2

ot aRfHa St Todea =R & fae e (1.33), fall § 32 Swaald =Rl
& HeFadt &l o gfeiehed: O R

1.14.3 T&HAUM IMAYE Uadl Melld Wit o k0T Toe@ &F

UM oS R B & 9ol el @i %1 THEEE YO A6 SE o @

(fer1 1.28) 1 o7 &9 © 3 feorfq o el wwfafa 21 freh fog P =R o7 +fiw

& e o1ex, faga & sheel r W R oY Tehal ® (FET @it o oy 9 39 feig

% i B g B1)7e 39 & 1 ol (Srufd el o STfRe) =i =) LERIER

(i) TIeT S ATET feld &F—aid o e Yol roh fhelt fog PR famm g/ emey. -
Fif) fiig P E 1 i 30 & fw an S oau B s % 0 0 5
fig P9 o o1t Tl B e g8 AMd © 1 fRu Ty sy faem !
o T 39 el W feord v g uged B (Tietta gEtEta @ san
T2t erfuyrg 21) sEifee MeEE g & ek fag W faea e 1 qee
R E ® 91 Yo {65 W Yaia o e €1 W YR Weksh fag

W E A1 AS GHIR & 91 Yedeh 379 Y oA ol Tl E AS © (a)

it AS F ke T W TREE T8 § T ol T E X 4 1 r?
21 UReg O ox 4 n R?21 TSy fEw @

o
Ex4nr’=_—41R
€

2
soen E=9R _ 4

2 = 2
E T 4mng,r

Teiq = 4 7 R® o elid @il W el &9 2

(b)
afewr w9, B= ¥ (1.34)  forr 1.28 Felt g & fora <0
0 (@ r>R, (b) r< R T, MIH
g g >0 o fagd &= afedel ga 2 qen afk q< 0@ @ faga &= -

SAHET BT ¢1 9efd, I Wid & hx O R fEom 6w ¢ g S o

&7 71 37d: Wit o a1ex feord fagetl W uweHE afi Telld @iet o wR faea

&5 TH YR 1 Bl 7, S TR Wil 1 G o169 38k oy W e 2

(i) ieT & ey faga g7-f7 1.28(b) ¥ fg P @id & iR 31 30 v
§ off MEHE USSP Y oA a1en o8 el @ fSEeh % O 1 ed oy Mg 35
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Rl 1 € wifd TeEE g8 ¥ TS ol Wl E x4 1 r? 1 e 58
TR, MRHIT TS H HE AEw ufeg T 71 q9 meH M % STER
Ex4nr*= 0

Fqd E=0 (r<R) (1.35)

1fq THTHM AR Iael Meld @ier* o6 R 38eh Wik feorg asft foge ™

e &9 ¥ ?1 98 Heyqul afomm meE e # yae frewd @ St sam e
T I g3 21 39 T 1w g getta frem F 172 6 fasfan 9 gfe
H B

3STe0T 1.12

IETEIOT 1. 12 A o YR TiaE9 | 98 7 70 o fof eaen Ze o g s
1 AT A Bl @ S 5 R dh THEHH B o Seome @ for gan 2
A goi w9 foagd SSeiA R 1 39 wfaey & forg i 9@ -5 W faga e
fera 22

fera 1.29 g@0] &1 URfEe gfasyl

Tot: Tt 1.29 ¥ 59 wiawy o1 etawn foawor switan e 21 < wwan) se (A
Y AE Z e + HUMET) €, 3F: R B & THHEE Teitd sEw fawe § g
FRUTCHS AR —Ze 1 16T 3HY TH TR & RUMcHS STERT I p W 1 Sl
21 S E9R U el Y A@Y S AMEY, 3d:

47 R®

p=0-Ze

SREI p=_4nR3

Tifees | 30 W feord fog P fagd & E(r) 9 &4 o fow &8 M=y fom &1
YA A T A awor w1 et THHlT o R TR &5 E(r) 1 IR she
55 g ® fasft e B, =@l ¢ fen 61 w5 oredf T e s@ent fken o g
Y Pl @I Yol r & R (e foaadd) &1 T &9 9 39 ool | MSHE
WQ;WW%W#ﬁW%laﬁgﬁﬁﬁaﬁa‘fKRam»Rmﬁﬁm
F B
(@) r< R : Tieia g8 gR1 uReg S o

¢ = E(r)x4nr?

& E (r), r R g &7 1 9 @1 58 SR 9% ¢ Ml mede 7 & R
off foig o ferega & =1 &9 ga o 59 g W sifieieed eidl & a2 $&sht g
TS o gl fageti W wEE g R

TR qor Hifqwl e hel 11 % WM 7.5 | dftid THEHE serdH @i 9

Hifsa|
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YA A qe &

Tl MREE TS N URES A g YA AR A den e & Mot
e ol e ®

3

4
Fofd q = Ze + —=

e UIw SO S p 1 A iaeeiud s W Y 9 gl el

3

.
q:Ze—ZeF
I MY M ¥ 'Y U e 2

Ze (1 r
4T g,

E(r)=

r2 F), r<R

el forga & B afede Feiia 2

(i) r> R : 39 Y01 H, <ifer TRATY] SIEH 2, el MREE g3 gRI giieg et
I 1 W YR, Ted fEm 9

EMx4n P=0 AN (D=0; r>R

r=R, T 3 YN § THE 9RO, E = 0 I Bl §l

CI'T lnx2ibe

QRI9T

—

. ﬁw;wgﬁﬁawmﬁ,m&ﬁawww%wﬁaﬂﬁw
FW &
oo fagd o et FAT o YR R Ig frend ekt s g @ & gfa
T 3 YhR ok AT BN S| W el | giaemuor qen fosidig s o
ATRTOT BIel B | TRUET o STTER, WH U TS W hid 1 9 W G Bl
?; 9 WL W e W WE® $1 ©g T HIMEY el 8
3. wIeTh 9 H W B TXerdl U SEd AT i i B I € Steifeh Tl
Tar T B uigett ¥ Tiqeiiel sTew soee B € ded stusedl W e
TN RO I S A FW D
. Oga el o diF U B © c eI, diad qe SXe)
A STET ok FCHIHI Y i € o el o 1 opel STaw (g) Wed &
&Y o Tk Hel FAIeH (€) oh YUl US fd g = n e 1§, Sl
n=0, 1, £2, +3, .... €| WA q1 S T HHI: +e 1 —e A e
gl Tl el ek fu n s orcfue o<t g gt €, ° ey %
FASHIEHTOT shT SUET 1 ST Fehell 1
AT SN T AT W THN drud 9 ? T foRdt R w1 ot sS4
1T o5 Gt URTRT AW SR SSIIIOT 2T (37t A e 99 3 ol
1 IF H W) Bl 2
A AT o WET ¥ eHR qieqd g8 € fon ferelt forpe R (isolated
system) 1 el AV THA o T STUREfdd @l 81 sqent 3ed e € fop v
0T GRI SRy ST shi STt € al STeli b1 Ueh o o SO oreq W TRl
2T €, W 39 WA T @ HE A6 3= el © S A & A g 2

N

N
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10.

11.

12.

g from : 7 fag smaw g, T g, % < IRt feer e ad, sTeRt

o TUAEA q,q, % STIHHIC e 36k o= 1 g r, o o7 o A
gl B vrdtE ®9 §

- _klag) .
F, =g, ™ g, o %R0 & oell 9 = —3-2

I
21

T £, TR q, W g, F e F U Afew @ qe ko= 4;5 e
(0]
feertish €1 SI Al #, STRT 1 AL Feid 8| Fadioh &, 1 TR AH €
£,=8.854%x 10> C*N "' m™
Je &1 G WH k=9 x 10° N m? C2 &l 2
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foRa & E o1 fhElt o &ohat-31a9d AS o a1l T Ag = E . AS
e §ha-31a9d AS = AS n
el AS Ehel-37ed 1 URATT 91 A &kt~ 37add o dadd 559 Thish
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ST <1 ©) STAY o HEh 1 Feishid aoli (ToRaame! ari W o wel) o uei
o gftenfud foren 7w @ S fo =9 &9 § dgd oal 1 o | 9gd o
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7o fog W feom forelt fog stmamt @ W fo=r wifsw (o= 2.3) | oo &1 3fe
Y Q I YIS el g0 fo9g PR 7o fag & feufa 9fsw r o w1 fava fuifa
T FEd 21 3Heh oI 86 Tehleh oG 37d 9 39
fog @ @ A fear T @ wRefaa w1 =

Q> 0o foru, Tdteror et W Yfaeryur st o faeg foan /'}i”/oo
T T A Bl 81 Sk e T e vy W fasik ¢ ,/’Z:‘;}"\Hc

TEl a1, g9 o ¥ fag p A o fum o ergfew +iE 4
G TY 1 T HW T /.

92 o fordll Teendt fog P’ W, fohdlt This sEm W O

feeraga = 9
ox1 _ ﬁaz.saﬁmgéﬁwﬁgpmﬁﬂa,w
—4n€r,zr Tehish ¥MFIH JUETOT STET <hi, 3TE9 Q

.5 (@ > 0) & HRUT Yfasuv a1 o fawg, oHd @
5) ' . o £ 5 N
T v OF ¥ o R T a0 T A

U7 +AF I Uehich GFORT il o STH § TR T -

9

1
4rne,r

AW = —

5 Ar’ (2.6)

TET SRUNCH To% I8 <1 € TF A 1’ < 0, T AW &FTcHeh | FHIRIT (2.6)
P = ol ¢ = 1A% GHIEHTAG HE W AR o g R T e w1 (W) 9w g

3 Q |"_ @9
B I47wr 4n€r w_4n€or @7
IR & U TE &Y Q o HRU P R fawa ¢ or:
47
V(r) = 9 (2.8)
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Tora 2.4 forelt fog smawt @& fow g8 o aRadd o @iy fawa o
uRerd (Q/4ne,) m™' o Wl W (STl o) qel g r W ufterd

o wiY fagd & | 9Rerdq (Q/4me,) m™ e Fshi

THIHIT (2.8) A@N Q & fHEl of
g & foq o @ Jafd god 39 gay
1 Fcafd & g9 Q> 0 T &1l Q< 0,
V<0 foau, stuiq od 9 39 fog T
Tehlsh YXI&TOT ¥H1EYT hi o oh forq feranm
T S (AR 9 §) RO ©| T
TH HYF o qod § o Uik YE i
Id G fog paskh o A ferdwa =
BN TR T T oI © [ T
? S fom g =fen, 9fF @< 0% ferg,
Tehish ©FEY W oSel SR ¥, ST:
feeRaga = qen faRumE (eFd @ P
%) < wh € feen @ €71 e 7 =g
B THIHTOT (2.8) W &AH <, o U € TR
g HIeHI TAR 39 =994 4 Aol @il ©
9 g9 & W favd &l = A4 el

1 (2.4) & 7e <witen e ® T fohm wehR feerarga fawd (o<l /r) den feeraga

&7 (ol /1% ) T r o T wfREfda g 2

SATENUT 2.1

Eqis1l
TA
(@ V= 4 Q=9x109Nm
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=4 x 10*V

=8x10°J

qegEdr foman T e I g

(b) W=qV=2x10°Cx4x10*V

(a) 3TERI4 X 107C o %R 396 9 cm 30 W o Tt fog p W fava ufewfea

(b) 3@, A& 2 x 10°C ! 3d ¥ fog P as o | fovan 7o &l 9q ifsw)
1 IR TSTE 99 ok S AE HI AR T @ W AR Hr 22

2 o2 4X107C
0.09m

T, & vy W R 7= g FE o agfees oted v ] deed fawerdsi o
foifsTa fohan < Tha ® : T r o SRY 91 T ¢ o SAead| 9 & FRIOT

2.4 dea fgya & o fawa

S for 5w fuwet e § W € ues € T 9ga fgya < fag emet g qen ¢ @
fHeTeRY aFaT & qe 37 e o die (%) Yok 2a dl &1 TR et A9 I
Bl € e 7e fgya ufew p f@en afmm g x 2q @@ f&9n-q 9 g o o e
?, o sifreneiores o1 g1 Wehe e e @ (T 2.5) 1 g6 98 ot <@ o T
48 fag W e foya o fefa afw r Afed foga &5 79 % 90 W € ek T
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HIA | W G, A & HT o, ek A T
W, 1/r* % FATIR T Fedl (S Thal ST &5 -7 T
Fr faga e % fou wedt ?) a1 1/r° & 9 ___---7" L
AR et 81 7 o et fgya % w0 r -
faua =1 fAuRoT 3 A THHRT O Tk SAE » 7
& IO fava | w4 e -~

T H A Ak, T F AR A A 4 .
fig W @ ?1 o9 g9 9% W € R form PTEO S
& SR Togid &1 qe H 81w fave : e
fore & g1 foh T & | Haifer €, Feeraem a7
fava off steamioor fagia &1 wem w81 T 7
TR fwdt oed f5yg & wRo fava smEet g 4
T —q % HRO fawel ® AN B Bl

V= 1 g_g o 2.5 ﬁ‘,’%ﬁ[ b hUT T[99 o Yehald H HFHH[Cd TR
4re,

n n
(2.9)
T&l r, 9o r, oI5 P T HEM: g —q W AT §) 1@, SnfAfq 5w
r? =r®+a® —2arcosé
7 =r>+a® +2ar cosé (2.10)

T bl a1 GOl | ST 9€1 (r>> a) WA § a1 oheidl a/roh YU it
% T3l I & wigfad w9 ©

2 6 2
rf=r2(1— acosv 4 J
r r

=2 (1—2“059) 2.11)

-
34 YR,

2acos O
7 =r? (1+ ; ) (2.12)

foue TR0 &1 ST FF a/r ok YUH HifE o 9§ ! HiWfad s W/

-1/2
1.1 (1 _ 2““’59] - 1(1+2c0s9j [2.13(2)]
rl r Tr r r

-1/2
lgl(1+2acose) El(l_ﬂcosej [2.13(b)]

Y r r r r

THERTOT (2.9) T (2.13) TN p = 2qa FHT T FH I,
q 2acosf pcoséd

dne, r° 4mer?

o

V= (2.14)

37d, P cos §=P°T 49
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T2l ¢ feafq wfesr OP & sfiy whis @few B

qa fereft fgea 1 ompa fav
L oi

St foF Heha fean T @, ARt (2.15) e SA gREl o fore o fgya o
IR 1 Gl § Tcaferk 9t €, foqeh SRl a/r & =9 HIfE o TG i F109
R SUe R & T €, € wiehed: WeT 21 W, TRl fag fgya p & fow gw
fag W wHieRo (2.15) g B

e (2.15) 9, fgga @181 (=0, 1) | fawa
I p
V= i475€o - (2.16)

(e g 6= 0k foTw qen omers fog 9=n o fag ?) 1 Fref (fagea)
THae (0 =1/2) W fawa 3= 2

forddt fgga o e fa9a den Tehdl o199 o Sgd fawd & g Heayol
AU FHFON (2.8) T (2.15) 9 TR
@) TRt dea foya o wro fave ohaea T r R &€ ek 7 e, s fearfa afew

r de1 fgya el p & ot o hion R it fasft e @1 (qenfa @ p ok ufa:

eTq: TG B 81 37d: A 39 p o uiq: Feerfq @fewt v w1, w01 9 1

T g, IO HA, T 55 P oF Hg9 U o Fereey o+ i W fHgei | agt

fawa g S fSg P 21)

(i) @i SRE W Sga fgya & wwwr fawa 1/r2 o o ® wed €, 9 fw
1/r o U §, S foF Tehot e o hRO1 favre 1 U rfueneforn o7 2
(39or fau ety fe1 2.4 9 <3¢ rd 1/779 1/r 9 r o s9 9 &1 Sood
# Hehd ® T fonelt o wged o wiwn o @)

2.5 3ma9N o Mo o wrur fawa

foret et q,, q,...., g, U9 T W fomm wifse e e ga fog = ama
..... r ¢ (f59 2.6)1 fig P a&W ¢, & &R0 fava

1 q

4re, np

Qﬁrlpﬁgpgmmﬂ%%aﬁaaﬁ{ﬁ%
Tl YR g P W ORI g, o HROT fade vV, de
SO q, o FRO a9 V, B ot e A wHhd B

1 & ,_ 1 g

) 3 T oA
. 4TE, Top 4ATE, Tap .
. L \ T r,, 790 r,, T3 PRI hAWT: g, Ao g, © (A 1 T
Tora 2.6 fordit fag W 31wl o fer & ®R0 99 g =g o= AR o HROT fag P W fave e Y

34 fog W =Aftend el o ROl favel o AN H gery ¥ S1eaRigy fagid & STIER, 99 e foa=m

1

V, =

R T € % &R fag PR fawa v, fam@ & saftema smae &
faurdf o semifordia i & SR @ @
V=V +V,+ .. +V (2.17)

1

_ 4 49
=—— |42 4
20 4re, (rlP Top Tp j (2.18)
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Tedl 1 AId SH TH Av TS o pAv SRR & T foadl § faafed &
Tohd B| 79 B9 Wcdsh 3T S1ade o ol fawe fuifia wieh 3R g A
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F THA 2

A 1 | BH AT L ek € Toh TRt ThEHM ST ieltd @iet o ol
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H% W Fehfxd T oTd: Wi o 9L feoq fordt fog w smafem i o wror faae

1

V=tmey 2R [2.19(a)]
Tl g Tl @iet T qHE 39 99 R Weltd 191 i B 81 19 o e fogd
&7 T FI1 71 399 9% At B 7 (3 egem 2.6) R @ & fi|R fava
o el € (e @il o et STew 1 A HUA W e el g, 3,
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__l g
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IETETUT 2.2 3x 10°°C AT -2 % 10°C F Y ¥ ThH-TW ¥ 15 cm T W
T €1 & A e i fHe arelt Y & fhe fog W Sy fawe I @2
3d W agd fawa = ofifsw)
T T AT oAee got fig O W W@ §1 S el st faem areft Y
x-318] &; A1 RO Het fog o T @ik wan @ (fem 2.7 <fEw) |
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@ @
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fam 2.7
M ST x-3181 R = aifga fag PR el dea fawa y=1 21 afz fog P
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1 x-FEee x 2, @ T ®Y ¥ x YIS e TR (x < 0 % T 7
G & B Hehal T < 99 o HROT dgd fawe JER I @ W)
g x g1 fog O qon A i wel feorm @,

1 [3><10'8 2x10°® }—o

xx102 (15— x)x1072
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47e,

3 2
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3 2

X x—15=

< T In23ibe
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|

52

33TgUl 2.2

33(gul 2.3
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TH YRR, YA H 9 cm 9T 45 cm R FUMEY F1 AR 9Ed fave 3= B
e ST, =1l ftehorl o forg aifsd o 1 ed W o e 9= ARt
B o= fRan T el

IETEIUT 2.3 (a) 91 (b) | SHH: Tehel & G U SO hi &5 W@Q g
T €

NNV
TR LR

2.8

() fa¥eiaR V- V: v, - v, o Tor@ s

(b) T9gQ 3N P; A 3R B o s T B W T & 1 Feerfast el o 3@
1 fag darEu)

(c) QUPTH Tk B ¥FEN &l o S H &5 g1 fohT 7T 1 o1 foig siasu)

(d BUATE T SIC T 0T AT i of IH o faQ ol @red g fhg
T S w1 o adEy)

(e) BUATE WM | &1 Ueh BIC T UMY T WA Sl a7t A1 T2
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(b) SIS 1Y FRUMATT LA i TR hiTd Ml Fomaer Fefast 3=a et
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&5 geol €1 39 fog W eifciae el 81 ¥ s w9 ¥ A € : [HE 9 Ev
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FHfgwE Y3 a1 dgd @d <9 T 2
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2.6.1 faeg@ &7 qur dJe@ fava ¥ wWey

TH-THR o T W I wHfava g8t Aden B (o 2.12) 5wk fawal o e s
VAV +8VE, Tel 8V faea &7 E &1 fxen § v H uftadq 2
M T 58 B W iE {65 P 81 7F ofifs g3 A &1 fag P
Y wloed T 5121 e oft | R forgd & o T iE T
YO 39 o o STV Y8 B ¥ Y8 A W o S Wl B 9
i & foFen % IE1SL R

7% H fATa® V-V, % SR 2|

T THR

IEI1§1= V—(V+8V)= -6V

3T IEI=—66—‘1/ (2.20)

e € fF 5V RUTHS B, SV=—|SVI & HHiww
(2.20) i IR 30 YR for@ Tehd € :

sV |éV]
e
39 YR & Torgd & e o v § Fefta & wecyul frent wouged € -
G) fIga &7 39 fonm & glar & <7el fava o gt gra glar 21
(i) fwd fag W faga &7 &1 9RAw, 39 f6g W gafaya g8 & sificreaad faaa
& GRET F Yfq ueiE faeeraT gReadT gRT g [T Sl 8l

2.7 EAIN ok Herra ot Teafas st

TES B TH WA Yo W foER w2 e et qe fag & wme r, 99,
feafq afeell a1 < EW g, T g, T R W fo=rg o Fmin § R T wE
(&) 1 UfeE Y| 3HT 1Y A% € R TR ST H w9 I STeRN g, Te g,
i 3T W AHH qO1 9% | ol ToIE! g S R aquH feufaat ae @ o fhu
T 1 1 IR A A A, B9 U8l @AW g, Hl 3 9 f9g r, T @
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V, S Tl §
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1
v la
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SATH A T ThAT ¢ T, 3T TH A AU g, q, M g, W FH: -, ™,
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1 qq,
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1 4 | 9
V,, = R
v 4ne, (rlP i rsz (2.24)
SO g, 1 T 9 95 r, 7 @ | fof 0 #WE r, WV, g, TN B E
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ane, \ n, Tos

3T ! 3Rt &1 T8 feerfaal W Tha e ¥ fhan T
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T fRT 7T HE &1 AN FE W UG B 2
1
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FH o fou @ ® 2 fF forg w0 9 97 egum 2.7 § 1 T == @ fa= R

Tl 9@ AR Ig B T o7 g0 el W fondll arer o7 o oewr (Sien Saw)
1 feafast oot o fomg & ==f FX @ B 399 9@ &5 E 37 f{u U s g
g1 &l fopan man foent feorfast ot 1 g9 9Rehem &3 =red ©1 foe@ &=
E S® ®id g Scq=1 fehan ran @ S fEu 7w smaw (sfeen) i gfe § el g
2| ol Eid 6 8 Fehdl © W W: A Eiq S AL AR B €, S 5w
ff 72l fféw e @ o € foga &% E e o @il o SRl ferdgd favwa v
TH 98 AMd € & a9 ¢ IR0 &5 S F3A 9Tt Sl i diefe €9 ¥ gefad
Tl N AR g Tt BRI €, A 98 T ® el $w e ol o gue §
el Gl 1 g8 W@l W FWehdl 81 AR g IRfHa € d +ff 9ok ol il W G9E i
3 aRfeurfaal o SUan 1 ST Gehdt 7, foH sgd R ora W e stafue aa @i
TR Bfe o & § 1S URIG &% E Sea= sl 81 R e ife, ewrt & fanedt
eI & o, TR T 3w ¢ (qevEna oTewn o fRdt ) i frufas et feifa w5
T 2; e o faga &5 S U arel S i Tefas e o wig et e 2

@ foRd &3 E a1 qsged 9 favd v &1 A9 T fog 9 g fog W™ S W
¥ gftafda e Tehar 21 aRe o STER, fadt fag P fawa v Ui eFee w6
3§ 39 fog P @ ¥ oy T e o SR B © (BH FReR & ord W fave
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3&Te0l 2.5

I I AMG ©H) | 3Tq: TREl ST g &l oHd 9 9@l & o fopdt fog P as o
T fepan T ®E g VB @1 98 S e g H fefas S o w9 § Hed 8 S 8l
I fog p o1 fordll gt fog o e 1 fefa afewr ¢ 7, 9 &9 =7 forg @ahd € T

fordt amer & | 3mew g &l r W frafas o=t

= qV(r) (2.27)
Tl Vir) fag r W o favwa 2

T UHR, AR AW g = e = 1.6x107'° C &1 FiE goiaeq forddl famamR AV=1
dice g i fohan Sl €, d o8 Soft gAV= 1.6 x 107'°J @1 am| Seil & &9
U i 1 Seie2iq dlee, 31fd 1 eV=1.6 x 1079 o &9 § GR % 21 eV ™
SR AT 1 Faliferes STAN SMfvaes, AW qe w1 difdest o fea S €,
(1keV=10%V=1.6x10"°J, 1 MeV = 10%V = 1.6 x 10 2J, 1 GeV = 10%V
=1.6x 10'°J 941 1 TeV = 10'%V = 1.6 x 1077J) [39 wifaert 9r1 1 sherl 11 I3
119 9ROt 6.1 ¥ Weel & gRenfua feman < g1 211
2.8.2 fret oty O ® I smaw o o it feafas o=t
319 T9 9€ U9 ¢ : TRl o & ¥ A ¢, 9o r, W fd < S g, 99 g
1 feufas e #1282 39 fa=rg =1 fmionr @ § foru e w0 w1 9feem
F & AU ST 78 Heda HE fF U8S T AW g, ! 30 W r, 96 A &
THIFIT (2.27) o STTER, T =R H fhan T & g, V(r,) 71 219 §H G g, B
r, T o | fRT S 9t w1 R fTER #3d € 38 w01 ¥ Shadt 9 &9 E %
faeg & w1 & @1, T ¢, F FRO & & foRg ot FE KGR T oW

o, @ 8 % fawg A T

=q,V(r)

qZW{qIQKWUT%?[a?mﬁWTWW

__99
4rnen,

T&T 1, STE g, T g, % o HT U | FW T FHE (2.27) T (2.22) FH
YA foRan 21 &l o foTe steamiqor fagid 511 &9 g, W= &5 (B 99 g, o SR
&) o foes Ty T sl 1 Sed €1 or:
q, 1, Tk @ H foman T HE
4,9,

=q,V(r,)+ (2.28)
4ne N,
M YR,
T =t fearfast it
= fa=m o faior o foven = S
q,9,
=q,V(r)+q,V(r,)+ are,r, (2.29)

IETEITT 2.5

(a) I AW 7 puC TAT-2 uC S FHHI: (-9 cm, 0, 0) AT (9 cm, 0, 0) W feerd
¥, o U8 Frr, f59 W A S & oRifua Y 2, i ferdwy fafas
1 ol T BT

(b) I STAL i ThH-THW W 3d U Tk YTk H3A o foa fora wed &t
ST HT BT 2
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freRdga favwa
GRIIRCIEG]]

_ . 7uC —2uC
aV(5)+q,V(r)=A 0.09m ~ 0.09m

T e feerdwa St 1 AH ®

aQV(n)+aV(n)+- D% _ g THC | 4 2HC 5
4meyr, 0.09m 0.09m

=70-20-0.7=49.3J

(¢ o foh 1@ 3§ ovew T & fhdt 9w faga &9 E= A (1/r2);
A=9 x10°Ne ' m? ¥ Tl T €| 30 = 1 feereRgq oit 1 ufisheH
Ex

&

(a) U=LM=QXIOQXM=—O.7J

ame, T 0.18

b) W=U,-U, =0-U=0-(-0.7)=0.7J

(c) ﬁm@ﬁwﬁmmmﬁmﬁaﬁawﬁ%lmaéwmﬁaﬁsﬁ
1 STe g &5 o WY ST TR 1 St off 1 37d: B9 98 U € Tk

G°T ln22)be

2.8.3 I & ¥ fgya =i fearfast ot

fo 2.16 ® <Y ER frel THawH faE@ &9 E § W SRl q, = +q Tl
q2=—q€Ff§%Wﬁﬁlﬂaﬂml

S @ et s o Y, HEER o A A Ty ]
et e 9 1 SHd TEI Fl; W Th 9 S0 61 A S
H T ST YRR € E

T = pxE (2.30)
IE THH UM i Ygfd S HT (I19 T p AAME TH-TR 6
AR AU GaaHia Fel €)1 6 AT g sl el Aol o
T, 9 FER AN S € R 9% 38 a9 ol -3 ‘q
S HT A1 T IR W KIS ok T [T R BT @R >
Teeid e 0T = W K107 6, T HI01 9, W O B AT B e
39 9@ 9 S gN feRA T e

0, 0, .
W = -[90 Ta (0)d0 = J.eo PpE sin6 d6

v

v

fox 2.16 Tl fagd faya 1 Themm
o &F ° feufas st

= pE(cos §, —cos6)) (2.31)

5 1 T o fearfast st o &9 o |faa 81 s 81 99 &0 feufas o1 U(9)
=1 fgya & Tt gt 0 U Hag oY Tohd 21 o Tearfast seietl &1 wifq =2l &d
IH HI0T o W w1 e € for W e feafast s U s A7 S giekfaes
= o STIER 6, =7t/ 2 Toren S =nfe) (uent Tawien == b ofq | e e 21)
a9 &9 T8 forg whd €,

U®)= pE(cos% - cose) = -pEcosf = —-p-E (2.32) 59
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30T 2.6

YehfoTeh Y 9§ 59 HSh ol THIHT (2.29) W off THSA ST Gohell 1 BH GHIHOT
(2.29) T WAN < A& +g T —q o SGHM Teh o foie s 81 e Teerfast =
% HSF HI TH YHR HK [HAT ST Gl ¢

2

U’'(6) =qlV (r) -V (r)l- 4qu 7a (2.33)
0

T&l r, deMr, & TN +q 9o - F ferfa wfeen 1 qoid &) @ r donr, &
aﬁaﬁrwwwﬁwaﬁéﬂ%m L, AT Waﬁﬁmmméw
%lwéwﬁwqﬂzacose%wwmrl)V(2)1=—E><2acos9 s
TR, BH WK el ?1 Wik s Frodis frefast et & faw woa €, 5w g
(2.34) ¥ T U FI B Tohd T T6 T8 THHIT (2.32) T S B

2 2

q
=-pE-
4re, X 2a P 4Te, X 2a (2.34)

eI T o U7 (0) A U(0) ® ek TR b1 iR & S fenet fRw wiw fgyar o ferw
o U T B Refast it o forg fedien weweyul F@ €, o e (2.34)
Y e T5dia 98 i DS Tehd &1 TH YhR ¥ T8 THEHIOT (2.32) o &9 H 37 Sl &

o7 T TE TS WA # T T g =n/2 i TR o T WHET H +q AN —qF
W%E&Wmﬁmaﬁwmwamﬁﬂﬂﬁ%aﬁ?ﬁﬁwéaﬁ
g @efgvi) - Vi) =0

IETEAT 2.6 Tk T o 370] § 102° cm 1 TR oFd fgya smeot )
10° vV m ' UfRAT o Uk wifsemell feREgd &5 1 o] 39 U9 o T
Hiet (71 @19 W) =1 Yfea fovan 70 21 e &5 i K90 600 w01 ¥ 57
& St 21 & 1 T feen o fgyet @i uferes e W Sy SO Sell
ke HifeTl Glaen & fAIT T3 1 01 1000% 1 S Gehell 21

TA Tl IIH ] 1 fgyd MmOi= 10%°C m

<ffer forelt aarel & T et W6 x 1028 19 B ¥, 31: WR YUK <kl FeA
fgga ool p=6x 10°x 102°Cm =6x 10°Cm

A TEAfaSt ST U, = —pE cos 6 = -6x10°x10° cos 0° = -6 J

Afqm feafas et (319 6 =60°), U;= -6 x 10° x 10° cos 60° = -3 J
frafos ot § iR =-3J-(-6J)=3J

STq:, T8 Seil 1 B et 21wl BN fye i ufekes B H e o ®
T A% Sl T M A1

U’(6) = —pE cos § -

%|ﬁsﬁwa@éﬁwvﬁwaamwﬁﬁ%uﬁa@ﬁ ﬂ%ﬁ
B gHdl A s@wwwaﬁ‘ﬁv’ﬁﬂﬁmﬁwamm
@rmﬁ%ﬁ fafe=r feomet o afes wfa ww € frdt o foe@ &
o, J &5 &1 faen o faudia 98d &1 TI9R & 3@ YHR oF e qe1 IHag
Toge Ul o feufaal W €1 38 wd €1 STUmedl Wretehl W OSMTIA qef
ROMEA Al € SEYl dres B ©; W 39 weheor | fefq erfuer wifew
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frepdga favwa
qqn i

eIl 8—SMAY T8I i T ael foEd €5 o WY-wY TEEth ol (e
3 3f@w) g ot garfaad B ?1 TRl W ot W=l @ enfod @l 9@
& difra W@ emgy e - ferdgfast @ ddfud 9 mecgel aRoml w®
I

1. oieteh o et Remdea & o gt €

fopelt ST e Safa wee W femR SIS 78T i o feragd e o @
bl €1 Wifaesr feafd o, 5o =Tt & ot 31oe1 39 I8 W g foea o =2l
B, T etk o fid e T W feRagd &5 I B |1 39 927 i fRdt <
1 gRfd 4 & 70 o ®9 H A S Gehdl €1 el § G Selagq B &1 o
A faga & =1 T ], G S0 S1esh Ueh o i 219 i IR SH @@ |
ifqe feafd o g 3oiee @ #1389 TR faafia a2 od € for =t o fiw
& WA R fogd &9 I B B gl e o diae Rerdga &7 I gl 21

2. AT =Tk o TB W, IS o Ueidh forg W Remdem &
s g1 =Ty

4% E I3 o sifieiaed Tel € al SHehl I8 & IR i YRR S el e I

o o Sol I8 W fRdt ol 1 SgvE T IR T S o, wWiee fefq §

E &1 %iE o9 W 92 Tel gH1 STl 39 YR, Gl saiia Frcis & 78 W

freRelgd & 3 o &Y fag W Y3 & Sifycrarard gl =ifew) (et =orh o forg fom

W HE IS &Y T T, SHh IS a9 R A & 7= 2 71) IRorm 5 3fEm)

3. Wifqe frafa o ot et o o1eiay ® 1S arfafiem strayr =&t
kD)

TRl 3T =TT oF Yieh 1Y STEAH 31Ul J53id ST99d § ¢IHe a2 FUlesh
ST THH W1 A Bl €| S TRt wreteh i STy feran s @, @ wifqen feerfa
o erfdier e shael SHoh 3 W fagmE @ar €1 78 ey w9 T @) fhe
aMeTeh o S fRdt agfeas 3TEde oe@d v W fa=R ST ™ sadd v &l
TReg wE o6 TRt 9% g8 S W feRagd &9 v el 21 39 YR, S ¥ oA
Il el TR I 1 2Td: MSY o o $UR SR UReg g A2 S T 2
WG IS SH 9 TG BT =R, SA1 B o Gohdl €, 31T A v T T
(St fag Tk Bier) o1 ST Hehdl €1 $9h1 U I8 g1 & =reier & i &1
A2 e TET & a9 9 BIE SAfdRe SEv & @ 39 Y8 W (aEEE g =@ey

4. IT% & WA Iad ¥ feomde@ fawa frem wwar € aer
TUH UM 3k UB W off TAM ( 9fie’ oF sRIeX ) BT &

IE ST RO 1 9o 2 1 el g1 ek fhH et o fiR E =0 qen gk
T3 TR g TN W e @l eIl 37 8ok HiaX 7al I8 W Rt B adteqo
AT 1 T FIH § g HE AL BN AT, A6t o HiaR SALE IHR TR W
T fageni o sta g fawarm & g =2t aifsa afomg 21 afE = ety @
Al wTeTh % Y3 o SAfielsEd fagd &5 g ®; 3Een T8 Aty ® foh weieh &
s o el fog o1 fawa =ee 9 @ 9 & fag o fava 9 =1 g
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W et

forelt agfea® TR, STHfd qen 1w fa=ma o =l o e o g
<Tctsh 1 STTA1 Teh 1 TH 1 Afvenafoes favg g, Wy a8 fod 99 T =
Y T =Tk 1 9 B TR B

5. AT =Ieteh o g3 W foregm &

O .

E=—n
& (2.35)

Tel cYET A T A n IS ok AfHelsEa afeqE! faun ¥ i qiew ?

9 IRUIM &l A= & o o, &iE fefaan (Tw S saR g 901)
o7 2.17 ¥ IWT 38R, I3 & fRdl 95 P oF 9Ra: TRHE I o €9 ¥ MU
39 fefoon &1 F® 91 =es® o I3 oF a1l 991 F© 96 9eih o I8 o 9l
21 SUHT STIEY I 1 &%e 8S Tgd B2 qU1 THH! He T 2|

T3 o g it ferdgd &9 7 %; I9 % i@ o faga & IS
sAforciaed 21 o1d: fefomn & o arel el S shael fefemn = ared (J3)
I 1S Y €1 81 T8 + E 8S (6> 0 o AU ¥MIcHeh, 6< 0 % folu momedah) o
TR 2, dfh oI o SR & §S W faga & E
1 a0 |1 ST Gkl © 99 E 37 8S THIG 1l Hfdwic]
21 fefom g ofeg, em@w 66s B =Y M &

E= |— (2.36)

gO
i 9 T4 & Il & g 6 for@ &9 7= o
Sfeieed 8, 89 THIR (2.35) oF &Y | Hiey & Id B
&2 ST, THIER0T (2.35) 3TEST S ook <1 (9@l o fag
T Bl o> 0ok ToIu, Terqd & g3 oF afedw stfieisad §;
qM o< 0 o fory, faega & g3 o sfaqal erficiaed 21

Tora 2.17 f5dt smafim =mes & g8 W forpa
- e 2.9.1 feeraem afwemr
&3 o fou TRl (2.35) a1 wH & fag, e

T MREE IS (FE fefeEn) | frdt T8 @ & fow o foem wifve fogd =8 s
(TBT) Bl A 39 FieX oF X hIE AEW 7 B Th fafre

oM @18 @A & e fo 9wt 1 FiE ot Sefd ud R =i 7 =, qen

TR 39 Tred W R ot afemor w1 smae ® S feradt ot dedr & 9w &

H 9 = 7 W@ T e, i % A g & 3 e @1 g ufomy & uw

T YT h1 &M B ff fag w geh ® : R el wiw & ofiaw foea e

I el &1 191 o forw aftomm 1 Sgeafa o gHH Hien 1 Tietd gEfafa & s
fran on (eream 1 3fEW) | W fwRdt arerw F (SEY ga) s o faga e

o1 T, s o weel aofq foman < g1 €, Uk ercafies g qftomm 21 ged

Geiferd wh IRom e ot ® R Afg e omafv off @, steen fed wmr faega

&5 g SEEH = W A YR & 7 feu U B, 9uE S1av shddl =i

62 W AN WiEd SHeh 9@ Y8 W faEdE @ 2
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ot 2.18 # fu 7w o &t SFeafa wi =T &0 =ig
® ¥, W B ! Hecqul SagHl %1 <A 71 9l =R
fera ft srrarer qen Sha off fagga & T == 7 @, =9
aers H g f we g faga s % g9E 9 wed
wfeferd Tt ©; et & i fagd &9 ged & 9 8 81
30 freRdgd TRTerT ®ed €| 38 YN 1 SYAN Hagsie
SUH i wrel T gl 9 s o T s 21 fe
2.19 & fohdl =k & Hecgul feerdwa et w1 HRiw

fiean ren 21 Terw 2.18 foreft ot =t T HieT (RT) *
fiR e &= I Fia1 T1 ek H HE
3T i Wfed 36 ATcish o ohad dild I8 W
& foemH T € (FI & HaR A qEw TEl
W T E)|

fora 2.19 Tl =To® & F9 Tecqul feeraga o)

IS 2.7

(a) g8 Sl § 1 AN o oK 98 HTST oh THE 1 MhIUT H ol 7, 17
Ife st ofi e a1 oot w1 &7 81 A = g 82 [eAH W@ o s faga st
& 211

(b) TEROT TR fagarielt &1 W STgAM ok fo91% TR o qieq gefeh =eish ST S
g1 TE F eI 22

(c) S aTed SaeHeiie Tg1Y o S € Skl UTg 1 AeEl (SieiY) o @ Tfana
R W el T T

(d) = fafean w s=a vifm & go (erfem) fosiel & qrR @ &t 2, 3K 3qe!
o &l Bl Xl W @Sl T Al SEl AR %l 8 SR IH Wiewfh (k)
¥feFhT ST €, 2

'

(@) SHHT HRU 98 € for hen o1 gRI STEfIE Bidl €1 S e gRI NS o
310] Yferd B ST &, TRUTHEIEY Tk 72 S ool W gl g1 4wl | A9
2 S1oen a9 &1 oA © @ %9 SR ol o st FWor H B S © qen e
ST &l BIa1l 37d: 9% SN o Bl THE! Sl HTT TET Hal

63
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(b) fS=@ =¥ gry

S & Hahdl ©

S AEY w1 g W wIeE 8 Wehl Sfen Rerdgd e

sfeafues O | 2 o sS W Gd el FeRy (Tareh) U e @ el

(c) SR (b) & HHM &
(d) Togd R oheet aa € Yeted Bidl @ St faweiaR g €l

2.10 UITEEA qAT e
e 3TErerh gl Bid €1 el i qorl W g i STE aieeh el (1

ferm 2.20 TRt 9 foaga &7 ¥ foreht e qen
T % FIeR H 3R

H, co,

ferm 2.21 gt qon AYA A & F© I
64

Ratio

TTUT) BTl START (2.9) 1 IS HISY, 1 Bl = el fepeft
<ot 1 fordlt et faegd & & T < 82 =k H g
O T8 T ek ST ! TH R EITSA L oid &
foh U STl o HRoT forqa et ST & <1 faier e 21
Ig I GUF I FI1 wdl § w9 ek ok feer fefa o <A
& TH-gE F1 FET #X 30 & a1 =k & il e
feorda &7 = e 81 fordt wegd o S1e Y 9% g
Tfd G T et e off 7w S ? R e e
WO % I8 TR F A9 IR H 341 & S TH T &
IO HAT § S W@ & 1 foiY Rl 1 W Aok |
71, 39 &R &1 IRa faga &= @ &F &1 gond ®9 o
fferd & Fml T Shaet & HT W @ S| TH YA Bl
e TREgd H1 pid W R w81 39 g9 gueH
o forq & feprelt T uerel o enfvesh &R W erEe fearor
% LA I SMATIRAT Bl

feredt aarel o o1u yelt erern Sty @ weahd 2
ot aTeat T0] ® eMTEST qe FHOMSET o oh% Hawdt
BN €| 9 370] KT IS TR (3tan M) fgya
STEOl 8T BIA1l SRS (O,) AN eSS (H,) 317
Tegelt STuyeti o SN € forw Tmfafa o S S
foya el 21 2ian 3ok faudia 1S et 319 a% B
& e eraeil ae SoTeRl o ohy gUh-gush (39
fearfa o oft ST g oy &1 T ) € €1 U et |
Tyt fgega et iar &1 HCL S 31t 3197 31eren
et (H,0) T hiE 370 Yt STuaii o S0 7

fonelt ol foepa &= o STyet o1 o eFTeeT qen
Fomee faada feenstt & fazenfuq & wm #1 @@
TETT T Tehdl € S 1] o el STEl W o
T YA 96 (310 § STafies & o HRUT) gN
Ggferd @1 Sar 1 erd: ergdl o1v] us URa fgya

;

st faenfad Y oiar €1 59 feorfa o queRgd =1 9l & g1 yfed el S 81 86
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o 39 W fufd W & foar w3 e
Ui fgea ool & w1 fewn & e € qen e
1 dierdl o STHAMT Bl ¢ (il foeh
foq e stfqunon ¥ § % faw gaeie
WEga %ed ©) fafe= srpe o URa fgya
Tl Toh-gE ¥ el aTal & 1 Sufeerfa |
oA 1 7 fgya el gam w3 €

gt STt 1 S e foRel A e

Tk 2 Tgya st oft farehfaa Y o €, wg
HHT HRU 9= g ¢ TR S &9

sTurefa o, fafv= womh fgya arda faans
& HAU IEfesd sfafa=ntad B §; o
et fgya el =1 g §1 S hiE ST &
IIg T wmar @ a1 =aftema fgya e
&5 % 1 WEd T o €1 S He gt
W EGHT A R S 2, A S & e
¥ uw +e fgya omeol wEn wmr @, srefd,

@@%
b2 S
N

TRIEG e el S B 1 e i HH < e
fael srepl =1 smuferes digar W sk S

2, S 3@ whR ® : fagd & # fgya feufaw
Folt S fgg@ &1 & & Wy WEd s &
A Tl €, A1 A Sl S S
faTiE o1 WoITe <hidl €1 heh aifdfier aree eruysdi ot Wit =gl ff uRa fgea emept
TS B Gehdl €, W ATk &Y H @ g9 et e1ujsti o faw eifush Ayt
BT 2l

T YHR <A & TRl |, W et 81 steen sty wegd fRdt aer e
Sufeerfa & us e fgya emol famfag o= o 21 fomdt gered o1 ofa wehish emaaq
fya e[l 3T yao7 e € a1 g8 P g fafdwe fopan s @1 e gasfirs
TR o ey

P=E 1 E (2.37)
aﬁxevﬁgﬁwﬁmaﬁqﬂw%ﬁﬁqﬁgﬁmmaﬁ é@?ll@lﬁf(electric
susceptibility) FEd &

TR (y, 1) T o fvesh O § HAfrd R W9 €, W W 8T 36 W
EEEEicaul

o9 9 e ¢ R wE gfad wegd v e R qe e e
TG hd HIA B2 el w1 I @ B ol T0 sk Wegd ek
R fouR FW € W S 09 O 9@ &9 E, ¥ W €, S ek &
Tolshl o AR €1 & o RV TWEEd § THEHAM YFU P Bl ¥ T YRR
ek % YAH TG WY Av HT & & fGen § wwk fgya sml P Av =@
21 T ®U Y AFA AU AV BRI Bl §, Wq THE orcafus gea o

(b) el 377y

foya sl faefad &t 21 (a)
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SIICRACE A
SICRDACECASE
- VD= DD
e fE VD DD
SICICROACRASE>
—HEHE DD
SICICRICR RS
SIS IS

_ P

fora 2.23 #1E THEHH Yo WY
TG &Y S % THM E ¥, W
foRdlt STt STTeeT B o el

o fgea gid 81 wWagd & e ferddt ot T w emadq
Y Av W I ¢ TEw T8l Bl (I 91 e fgya
ol gl €)1 THHT SRV gE © TR U fgyd o e e
¥ W fgyd @& HomEae & e gid €1 W, Wagd & s
R foR@ & & ifciaad T 9 9 T A2 T6¥ ¥9E Bl
Bl St fo fo 2.23 9 <l wen 2, @ g W fgyEi o
¥ATeAS F qen ad g3 W fgyai o womere faR ersifad ®
W4 €1 STHdfeld SEvl o & @ %Rl URd emEv e 2l

Id: yfad WEgE I MERE yi & qed gl ®, e
@ gl oEw WA, ¢ A g ¥ TR @ fR 3 yem
mmmﬁgﬁwwﬁﬂaﬂﬁﬁamﬁélww
TWeEd ¥ Hd &4, S YR &1 gor o s g wea
TE €, w9 B @ | TS A W GG 96 g8 2 (6, g
AN A + o TWoEd ¥ R A o HRO T A was
AE ¥ IO Bl B

2.11 Hemfa qor erfar

IS GRS fagaielt g1 geh &1 =erehl o1 T Feprd il & (T 2.24) | <ot
W S @, TN Q, T Ik a9 HH: V, TN V, T UA:, TR H, I Acrhi
W AEY Q T -Q B T TN A faWAR V=V, -V, T T TH ket T THR
o fo=mg & guifer  fomm & (T 9 = i ot genfe st wifa g3
fefen < weha €, Ak TEY BT $A W W) I ARt B RS S o | <fiEed
Y TG Feh AR A S GFRdl 21 Q I G 1 39 Fed ©, J@,
e W T8 eIl o Ueh wileteh W SS9 Bl 8-S i el 37l T Bl 2|

et o ot o & | faea & oTee Qo SIHHNU g €1 ereid, A
TR T A6 S R oo s @t &2 fog W forega &= <A 8t Sl (T8
g o e den serue fagia gu safifed fogd e qen smemn o o=
FHAMEIE 1 ST 1) ora, fawaiaw v el o wdiero e 1 &9 %
foeg 9 29 196 of 91 H Yid Thish &A@ g0 fHT U w1 F SR
B B1 Wk ey, Vol Q o SIREMNIR €, 91 UM Q/ VU T © —

C=

<©

(2.38)

TET C T T & 59 G 1 eiiar hed 81 S
& Tt @it fman 1 g1 @ eifar ¢ smEw Q sten
faweat VIR fAsR T St e ¢ shae <1 =ikl o
e o ST fa=ama (TR, ST, gerehe) W R
w3 71 [ 7R g9 W @, 98 I STl Sl gus
T aTel Hre tefd fagaiel (WEgd) #Y wehfa W R

o 2.24 foeel & g @ =] w1 FE e B €1 HIRAT 1 SI TR 1 W = 1 Fem 9 dee
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ot =1 Fmto e 2 gl 1F = 1 ¢ V' 21 Frad aifiar & g &1 udtes

- |, afr ofiedt wnfiar & wefer &1 gl e 2
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TR0 (2.38) 7 Sl € foh o8 ¢ ok forq afk @ frad © af vers] gl ©1 g@eht
e =g ¢ for we1 "l o fawa v erdensd ey Q o 9 Ui &l uies
T Hehdl 8| SHHR AR SYANTl €1 Iou fawaia o =k o =Rl 3R Jee
faega & ot Sufterfa ofafifeq 21 1 g faga & wIRT 1R Y o1 w1 FHHa
FTh S AN H @A FR bl © 9 [T e afganieti W wgaer 3=
ifeTh SIEF F Gohd T TR TR H, G o1 31a9 A afgeristi o i o
qreAn 1 fagaieh amd § g % R0 a8 g 2

e rfushan faga & f98 1 wregd Areay fam o9 (ST o qored)
o T& FR Gehdl €, ST HIEAH H1 WAgd GrHed HEadt €1 9 & foy I e
3 x10° Vm™' ®1 T =1eTshi o S 1 cm WHIfE o GeIeh o T 98 &5 =etehl ob st
3x 10*V fawaia & aegedl eiar €1 ora: el "l o fag fomn foreht emor o6
ST AT | 7O 1 Giad i oh fold IFeh! 1Rl i a1 3ifeeh 3=a o1avd
B =feT foh 3k oftwr fawenaR steran fogga & 3qat om 9t & e1fus 9 711 38
= vrss] o 39 YR off %' Gehd ® TR fordt feu o Henfis &7 fomn foreht wefs
&R0T ok AT 1 G S 1 Teh 1 il 81 =1aeR |, 1 g, «1iidr s agd el
Tk €, YTl o SIfeeh ST |k, 39 W (31id $his) o 3Tuedeh 8: 1 uF =
10°F, 1 nF=10°F, 1 pF = 10 ?F 3% 1= & Wied & o fafed e
arferentel gearedt o)1 9Raell (ac 9Ruel) ® yq@ ste@dl & w9 § ST e €
A 7 H ac TRuL § el o Hewrqul wehral 1 G feman T T

2.12 | UfgeRt HATRA

ferelt TiaT Ufzent Hanis § 2 o<1 T TH-SH & I A e e €
Stk aTe gerehel s eral ® (T 2.25) | B0 Weqem 3 Ufgemiati o oie wem &
w9 § frafa o1 ofd 81 omel oum H ufgehiell o s WAYd WeAH o Y
T femen T ®1 A AT Feeh Ufgeht T el A A1 Sk st gk d @
T fgeprel W ey @ qen —Q B =k dfgentetl w1 aw famei w1 qor | d
g B B (d << A), T THEHM R T 5l ¢ i 3d THdel =16 o
farega & o 9RO %1 ST X Hehd B (MW S9N 1.15)1 UfET 1% g

AT S 0=% A fE e 2 1 IS STEY T —o Bl el o TRt
(1.33) T SYART A W o=@ &5 -

&9 1 (TR 1 o SW H &) T T ! / 4
1
o o
:2_80_2_8020 (2.39) FoF F o o+ o+ o+ o+ o+ o+
M A1 (ufzert 2 & A= HT e) dE J J J J J
o o
E=2—€0—2—€0=0 (2.40) jl/— ——————————
2
Tfgehtel 19212 oF Had &7 |, ] Aafa afghst
T fored &9 9 W ¥ SR e e g - ﬁm_o_ i
g% ,06 _o_9 2.41) ot 2.25 TOR gt Gurfal s

B 2g, 2g, B & B EA
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oTRET, TERT GeMiE & AoTfad & atel ek
YATST STaT foTerentar |l
http://micro.magnet.fsu.edu/electromag/java/capacitance/

|

faga & 1 e e 9yt @ o qire S R 2l

39 YR, 3 dfgahtell o e g & Tried 8 S @ 9o 9% T R W q@m
R o THEEE Bl 21 uifid a5 & qieest o T afeente @ aed @
o Tehe 8 W] el BTl Uiz ehiati o TRl R & TETd aex whi 3R g St &3
TS i ‘&S T S q9E’ hed 1 SUH I8 Hehd fieral € fh wmed ufiet @
T3 3TEYT ¥ o AAY ®Y G THTAM &l el [E q91 6 THHT (2.35) R
Gafed 811 9N, o << A% fIw 3 o fohRi o 1t 52 o6 &l o forg suerofi
&; a1 el & THeur (2.41) o THER BT 81 o4 uhaeH fagd s & fau
fawaray, fora &= qen afzemmen o 9 %1 T & UHES & SR B 81 srufd

1 Qd
V=Ed=—==
e A (2.42)

qd FHIR Yfgehl HHRE C i &1
Q A

C = = = —
v d (2.43)

S R, erderER, frem 1 safafa ® R #ar ®1 wed o, S A = 1 m?
d=1mmaﬁf?fq

_ 8.85x10"”C’N'm™? x1m?”

C
10°m

=8.85x10°F (2.44)

[ T ME W EFRILF IF=1CV'I=1C (NC'm)'=1C*N"'m']I
THY YHe Bl 2 T S Uee auid foRa S g1 © T 1 F oHaer § e &
Teh 98d 91 Uhish €| 1 F o1 ‘foenerdl’ =1 @ 1 T &1 iR« ? foF 39 =%
Fd & & 1F ot o 9 afger @i &1 ufghtsti &1 aswd,
Ifg 39k S 3 1 cm 7, fova =1 =few) o <

Cd _ IF x10°m
& 8.85x10C’N'm™

el dfgeRt 1 oo o HSE AHT 30 km BHT =BT

2.13 oTRar W WEREE AN

fopddl ome1 & o Wegdl % HFER % aR H S oh UYEld STEU 376 e
Te @ for forelt wwiaR ufge wenfer &1 e forelt wweeEm =t suftafa ga
e YR wUAid Bt 21 Ues &1 @ Wit wel o gER U | w@€l ufe,
o8 % H1 A A B, TH-SR ¥ d T 59U |l W osTEs
+ Q®, S & My S 6 (SBf 6 = Q/A) o TEIEU B W& A qighet
o e fefd €, @

A= =10m? (2.45)

(2
E, =2
&

e fasar® v, R,
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V, = Ed

T Y | i C R,

CO:Q:,?Oé

v, °d

Tk UYEI B9 39 Y0 W fouR i © e <A ufgenieti o e o g
&1 o1 feondll TRergd g1 R T T B & N UHEd ey e € S §, ae
ST o SR T oAl T R ®, 9€ WS < AR =ed (e o Yeai W e
% sAfeiaen) & TAqe © oo TR e B g 9o —g ©) 74 feafa #
wegd | foEE & SE YRl & aggedl gl 8 e aigeet W e s e
J_r(a—op) %ﬁT%I AT

(2.46)

c-0,
&

31d: ufgahtetl o ol W favai®
o-0p
&
g Tl o o, 39 ol W © T g, E, 96 o % ST el 36 TR
(G—G})),Gaﬁﬂ'ﬁv_ﬂ'ﬂqﬁﬁ%ﬂw%ﬂmm%ﬁ—

E= (2.47)

V=Ed-=

d (2.48)

o
o-0p = (2.49)
Tel K oA 1 T R aifiyeem @) == § fF K> 1, @@

_od  Qd

T &K AgK (2.50)
ufgerietl & die wWEgd 89 W, i ¢

_9 _ &KA
c=3=5 2.51)
TR &, K 1 HIEH 1 REGAH e & 9o 39 ¢ o 5N M fhan S 2
e=¢,K (2.52)

fafd o foIT K= 1, T e = ¢ ; e, 1 F7afa 1 Wdgais wad &1 FOwE sgaa

K:g_ (2.53)
0
1 g1ed w1 WAgATE Fed 715G R Tee feot w1 S g 2, e (2.49)
Y, I8 W § foF K> 1 d9fd K &1 06 1 9 31 81 Gl (2.46) 991 (2.51) 9@
C

K=—
C. (2.54)

79 YR Rl uge ® wegdie T %R (> 1) € frwer g e fehet
Ty &1 afgamret o o9 R wWegd e Tid: e S g, dr sEeh
oIt & 7 o fafa & 4 9@ gfg @ S @)1 Jafy g9 wwia aige gt o
TR o fT HEeO (2.54) R TEH ¥, AU I8 T YRR o Wl W AN

Rationalised 2023-24



W et

70

2Ia1 € a1 O W 3 oAeh w9 W R uged o quegdieh shi URWl o &9
¥ @1 o Gkl 2l

IERAUT 2.8 K WAEdlh & qied o fhdl ook &1 &othel Tuial qigeh
I 1 Ufgehial o eshel oh THM € W 2ok i WIE (3/4)d €, Tl
d dfgemeti o e g B1 Ufgemisti o ofte ok i W@H W G Wi
oI o R 9ied gl Smem?

T HH ASC S ufgenten o ofe IS o[ Tl @ dl digemieti o s
e &9 E, = v,/d € T fawaia v, 81 3fk o1 i wew vl @
w%a‘rwﬁgﬂﬁﬁ@laﬁfz E/K%ﬁwaa%mamzﬁm

V=E, (—d)+—°(—d)

—Ed(—+—)— K+3
4 4K 4K

IEECIGR (K+3)/4K¢meéw%aaﬁsmaﬁmmmgo
e el €1 38 bR WIS i eiiar § gfg @l st @
_Q_ 4K Q,_ 4K

V K+3V, K+3 °
2.14 HenfEl ot A
TH HE GG Skt i@ ¢, C,,..., C, ¥, o TS g1 U gt enfiar ¢

mmmwmélmuwmmqmﬁmwaaw
R 1R Tt 21 < Faifed WA §ASE 39 TR ©

2.14.1 GfEN ot JUTRA A

fod 2.26 ¥ & Wi ¢, 7 ¢, 9otk & Faiferd goie Tw €
caﬁaﬁawcﬁmﬁ%éﬁr#aﬁzﬁﬁvﬁ@ﬂﬁm%awwmm
QTN —Q T 71 5heHT 37 g ® TR ¢, WY [ qfgh
W -Q T C, ﬁaﬁv@mmm@%mﬁﬁw
e 9 4 T 2, a it <A e W A2 s w

3alelul 2.8

B 3Heh GRUMHEIEY C, Al C, 1 FASI L arel
e & 1S forg 8 g ae clqsr'cﬁmmw
TH T Falfed eIl W@, 5 qeh foh Jodsh | C,
T C, T+ R I Tl 81 Sl 9l C, W C, hl
HAITSIA S aTel =1 | fored & I T’ el o
Uik TS W % WA 1 A gigeRtstl W
AEY (+Q) FHH BIAI Bl HASH o 90 W fawaae v
el ¢, den ¢, fat ox shwen: faserdt v, den v,

+ + + +
| N |
++ + +

| N |
+ 4+ + +

+ + + +

C,
“ 1w E S

o 2.26 T WU 1 SUiishy THiSH| Q Q
V=V +V,= -t (2.55)

1 2

\% 1 1

—_— _+_
Ad1d, g ¢'g (2.56)
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qqn i
T S8 WIS i Teh UH YHE! G O Hehd & 1979 W 37691 @ qen f5ees
Tt o &= favaia VN q& 9aisH &1 96t emiar-
0 9 -9 9 -9 9 -9 o -0
CZV (2.57) + -+ -+ - + -
T (2.57) F THFON(2.56) @M A ®RES L -+ C o N
frefafEad a9 I g +| -+ R e
l_i_,_i + -+ -+ - + -
c ¢ ¢ @58 - Tr - NI
oy @ fof 59 oot 1 Bw fohad oft g oy, 5 ¢ T Tt - ¥ -
TH YhR GAIfSId hich n Genfel o fa a6 (2.55) G C, G C.
T SATTHTHL HT Thel & foa 2.27 n 9OfE 1 S0y G-I
Q  Q Q
V=V, +V,+..+V, :a C_2 ...+c— (2.59)
ﬁmawﬁaﬂ%ﬂﬁa‘rﬂmﬁa‘fé?wﬁwmmﬁ o -0 o -0
RO T IHERT 0 R & TASE & U, 79 nogete 4 o
o iR TS o forg gurel e =1 sraes 9 9re ] Tehd M N i -
g ¥ _ i .
11,1 4 f -
c ¢ ¢ ¢ g, (2.60) ' JF ¥ LT
2.14.2 TGN T UTgeshA Haie o -0, 9 -0
o 2.28(a) ® < Gl Urveshn © aAifsa g9y U & gg W | f |- 1o
T T el g favaia Syge e e 1 wg et | f 0 - 4 I
1 1 fgahtadl T STEe (+ Q, ) 1 IRHATT Hemfis 2 &1 dafgahrsti W + - N -
SEY (+ 0,) F WA B AT TE E : E E
Q,=CV,Q,=C,V (2.61) G C
IS 3 HASH & qed THE GeIie W STeR v
0=0,+0, (2.62) (@) L. -9
qon faweiaT v ® * -
Q=CV=C,V+C,V (2.63) + -
Al HHIhTOT (2.63) | FHE €A C ¥
c=c, +C, (2.64) Hoo
n GGl o 99eshd TaieH o faw gt enfiar ¢ & foag C,
«—V—>

S T, TH WhR W TR S @bl € [fes 2.28(b)] :

Q=0,+9,+...+t 9, (2.65) (b)
#AG,CV=C,V+C,V+..CV (2.66) o 2.28 (a) < TG, (b) n el =
THY I Bl © YR TS|
C=C,+C,+...C, (2.67)

ITEIOT 2.9 T 2.29 H T SFFHR 10 pF & =R Gl o fordft eeeh %
1 500 Vo Elid ¥ FaAfTd f5har a1 21 () Hedeh #1 qod ik, a1 (b)
Yk FHE TR STE¥ F1d Sifaq| (Fi2: frdt TRy ¥ srdvr 3qsht 3= cl:
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fawa ot 9fgept W AT & IR Bl € 91 9 Aay e fae Y iz
TR SE o URET § GHE, TRy TS g ) |

+Q -Q
i e
c,
_Q e (4 +Q
+Q 4 & i -9
€
A I} }I D
+Q -9
) 500 V -
faa2.29

k3
() U T Jeoreh W W el ¢, ¢, 7o ¢, SvfishH | wAfSd €1 37 A
TGl 1 gl ot ¢ 39 YohR o 1 Wl @

=g
cC ¢ C, G
C,=C,=C,= 10 4F, C’ =(10/3) uF
Teadh ® ¢, N C' o WRAHEA ¥ WA e T 21 ora:, g Veash #t qed
EIIRG]|

C=C +C,= (?+10) LiF =13.3uF

(b) o= & ¥ R £ C,, C, 7o C, TF W O] TA T, WA ST T8
SR Q T WM ST ¢, R EW @ T I Gk AB & Rl & i
fawai® @/C,, BC % fai ® @/C, 7en D & i R Q/C, T, 1:

g+£+£=500V

G G G

qAMQ"/C, =500V

T g i ot fafe= anftaret & fgu e wmi o fag
Q=500Vx%,uF=l.7x10‘SC qen

Q'=500V x10uF=5.0x10"°C

33T 2.9

2.15 warRa o dfera st

S fF T S ==t | ereeed T, 9O <) Sreiehl o1 U U R B ©
578 W ey @ a1 - B § qen o e gueh Bl 21 39 fa=e | wied s
A HH o T RS | T Fafa =retshi 1 991 2 W foum Sifsy)| o9 9 2
Y T 1 T SO hl BR-BIE Thel § TIMARA i i fordlt Ufshal 1 swea
SHifSre, qfeh 310 H =Teleh 1 T Q STEST 3T ST e W& o o I 9R fd |
HeTsh 2 W - e Bl © (o 2.30) |
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AN H 2 W 1 W TAARA A H o wE KT B . o 9
%, 3fF o T § e 2 B qer § e 1 ot v O, 90 N i}
W @ T BT T A wE w1 afehed W % fa wd |+ - -
TH BR-BR TN W AW F ed (Ufd @ fag 9% | ] %Q' B P
BE) A FI TWMEARG w § fha T w1 aiefad ®@ [+ < - T
21 38 me feafa W faam wifag e e 19 2w | . o
FHEY: @Y QAU Q' &I 39 frufq , wrerl 19w 2% |+ - el
o faweiaR V= Q/C Bl €, W8l ¢ T 1 it 21 |t ) ., -
o T8 HOT HIU fF oY A9V 5Q Wew 2 1H 1 2
TR TR S 21 39 =0 § R e e (Sw), fees (a) (b)
TROTEEY Terh 1 W 6 QW 9gH @+ 5Q° B S (9 2.30 (a) T \ITNQ'@Q@%
. deh E—% IO H A HMHT hiHd H
%WWWWW% G NG
sw=vsg =50 (2.68) e T el NI T
C fgwed & o foga e F wfow s
THHIUT (2.68) o UG gRI ®Y § fwar S gwar 2
Q A 2 9 2
_ (950197 _9
W‘!cag_c 21 2c
=9 gRomd, i BH f9=-fa= 9RR § e L Hehd ©
- g_c - %cvz - %QV (2.69)

<fer frerded =t Gl 9 2, 78 @ fam A feufas S & &9 9 gfad @
ST 81 FE R for feefast s @ stfaw aftomm, s (2.69), 759 @01 9 9y
T =1 ermae famma fafifa foren o 2, 59 & W fask &) ean s« i g
PRI g & a Sad S S 9o € I 21 SR Y e % e f
& o ‘Hfed’ g feafasl Sl & ®9 § gueEn 99 21 T8 @A & fory, WRern
3fte W, fhdl AR ufgaht (U@® &1 &Fha A) i et afzmst & &=
YU d¥, W foEr st

defa o wfaa i

_1Q* (Ao) _d

= X —— (2.70)
2 C 2 & A

T Y S ¢ U % e e 89 B d et -

(2
E :6‘_0 (2.71)
TRl (2.70) T (2.71) § W Bl B
Turie o "fed S
U= (1/2)¢E* x Ad (2.72)

& T, Ad S Ifgantel o o= o & 1 eTFdd € (36 &5 H shaot fagd
&9 B ©) | AR TH FHof T FI AU % U Tehish TEdA § |iad el o ®9
T gRenfid 3, FHEI (2.72) o STER

forga & &1 Sl ' w =(1/2)g, E® (2.73) 73
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30T 2.10

TR B WHIR (2.73) WER UfgeRT WOl oF Wil H ofd i B,
fopddt faga & &1 Sl o 9 Fefuq uRomg o ), o1edd S § 9 98
et oft e fomme & wRoT fagd &9 W R g R

IEEIUT 2.10 (a) 900 pF o Trdll Hemfisr &1 100 V o ¥ e fman
T [fea 2.31(a)]1 Haiie o Gfad g feraga S fhadt 22 (b) T
e w1 St © fomifsr snien fohet @71 900 pF o wenfsr § waifsma feman
| FreRra g wied frerdea St farat 272

+

®©

' ©
N|©
|
ro|©

[+
A P s

@]
@]

100V
O O Q+ __Q
+ =
() : =
+ —
W
+ -
C
foa2.31 (b)
'
(a) TS W eew
Q=CV=900x%x 102 Fx100V=9x%10°C
T g Gied Sl

=(1/2) CV* = (1/2) QV
=(1/2) x9x10°%C x 100V=45x%x10°J

(b) Tl fefa o, <1 Henfl w1 e Ufgehd @HE fade W€, qen
ITh! SRUTCHe TigehTd SH THM fawa W 21 7F eiife 3wafs faveiae
V' B 9, S HURE W @69 @ = CV' | 369§ g, Q' = Q/
2, 79 7§ afifed @ &, V' = Vv/21 @@ 6@ &1 e sl

=2x%Q'V'=iQV=2.25x10*”J
A () ¥ (b) H SH W I e &I g o1 =&l e, qenfu 2ifaq
Fell SARFTF o1 Bl chael el Bl &1 99 9T Fol Fal el St 87

frerma =i e (b) e oafted eF o %o W ol €1 39 sty o
TEl TR W g e ® U el fagd un yenfed eidt 21 3|
ety o Sear qen fod geenta fafwwol o &9 d o Sei-a & S 2
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AT

o 5ot Uk Wl 5ot 21 foneht amer et (Teereegd =it o w9 wd fawdia) gr
SO g i g RY fog P s @ o fofen 1 &l g (V, —Vf) =1 €, St R
A fog aen yRfae fog o = st 1 feafaw Sitetl 1 3T = 21
fopeft fag W fava (foreht amer woiwh) 9fa Tl e © o T o7 %@ B
2 S S M99 i 3 W 39 o5 % @ | fepan S @1 feredt foig W favre feneht
Foora feeri o fqia asfeos i 2, <If <t Ui Gifds €9 9 Teaqol € o7
3 fagent o o= fagaicR 21 afg od W frdl smaw o SR fava & 3= 9+
(31eren 9) @ g fog W @ foRe s Q o wRv1 feufd wiw r A fog W
e fave

V(r)= 1 9

4me, T
7o fog W ferd p fgya el & fog fgya o wrw feafa wfwr v o fordt g W
Teererga fave

1 pr
V(r) = =
(x) 4ne. 1*

o

7g gRomm foreht fgya (999 W TEwT —q 991 ¢ T -$R ¥ 2a T W 3l) o6 fau
r>> a ¥ % 9 A e

feafqd @Rt v, x,, ..., 1, o SR gy, gy, ..., q,, o SERT fO=E &1 SRl
fagia g7 feeht fog P fawa

VzL(&+q—2+...+q—")

4TE, Tp Top Top

FE W 1), STORT q, T P o o, 1, STORT g, T P o o 1 G0 &, 720
1 A g6 IR 2l
THfEYE I Th UE1 S Bl © forgen weft fageti w fawe =61 w|e 94 g 2
el fog et oh faIw, 3§ STt &l oh% AT @ie T Hehal el TRfaTa 55
B B Tufawe g3 o Tl fog W foea &9 E S9 fog @ o a1t sifireld o
e g1 B1 E 1 fen o=@ it ? o faon o S fava doar @ s 2

fereft sl = e & wiea feafas il (forell sTer et gr) Arerei skt Seht
fearferall T @R TS F F oY SR AT F o e Bt B ST g e
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2x10% m/s 81 7€ fondll =reten o disl o WCATISH 1 Agfeseh shue =ell
1 ST Y €1 S SITST T geieiAl i STUeTE =l 9gd HH | W
A9 W IE e[l h1 Wiawdl qrdid =l st e 10°° T e 2l
(ii) =TeTeh oF STfS™ TIfaeiiet forepa &= st =1e1 foRelt fore[a ekt o ot =
ufd 3.0 x 108 m s % e B (3Heh T W &9 epead 8§ | uew) |
TEH! GO | IR =l 9gd & %9 ®, 107" Uk gRI %A

1°€ lnr2ibe

* ifqen! WA, Fel 11, A 12 F1 FHERO (12.23) f@m) 85
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ST 3.2

(a) SR 3.1 TS UHRR 9 o IREX § fhEl seaeid &1 T9ame fd shaa
F9 mm s € SAHfed Hi T T qd TRuY 9 FHd € A S e 6’
8 Tfyd 8 S 22

(b) forel =ereh o 37eX geiaR STvee fogq & o seiwel 5N S1qwe fhy g
ol o HRUT S Bidl 21 ek St gRI U1 Sea= Bl =T e geiari
Hufard! Sfied 3T9aTe am il e L o 22

(c) T SR o1 ST9aTE o TaT1 ¥ € 31X Toisr o1 3Tew i %9 © i fhe
ot =mereh o &W feeh AN § N ohd WK Y Hehd © 2

(d) < ferght uq & goie wH fawa § stk fawa &1 SR 3Tare @ € af
T qrcad e © T g ® |eft 9o g w @ fRen ® w22

(e) N STRIGR FoEl (¥1q o &I oh T1e) oh o Sciaeil o 9 (i) forga &=
w1 srqureafa , (i) foea & 1 sufeafa o, wa Wi §2

(a) ol aRuy & foed & e deriel Tfid € S € (WehTeT ok o |) S
T g W L Selegie oT9eTE ST idl 1 IRy § fage o wenfia
B o fau o5 ydian T8l S gl foh Sereed =Teie | T R 9 TR R
e S| fe oft, o el U W s W Sty e e ot 2l

(b) ieh Hekd goIeR <A BIdl € TS SHeR! YYeTg =iel a9 ek Sl € Sl
Toh 9% ©1g oF A § ez T hdll Fog oF v 9% Ul SUaTE 9
Tl <d €1 W FE YA: @A Bl € 91 T THh AU o H a9 A G
B B W FE YH: GoE TRl Al R g8 HH =erdl Wl 1 37 SiEa
TAF Sherel SUATE =Sl W Y UTdl €|

(c) WA 2, T =eF | ToE[ HE T dANF (~ 102 m) B

(d) et goR T STl *i T9a 9| 3o STAf¥e Agfed® o W
ARG Bl 2l

(e) Toga &= =it srquitata o vl sae-{@d € S fagd &5 i suftfa ¥ vy
e w9 Y dfkd 2 2

3.5.1 Tfayiterar

S TR &H <@ Hoh B, Hretehdl TAHH SAERT STEshl ¥ S Bl ¢l g § U
TP ST e S §, St T H 3 e qe ¥ Saf A ©, faea
AT § A A ql RO A Thd 2

Tk TEeIqul AT Tfeeiierar u  fo ufd uwhisr fagd &= o 1adme S o ufikmn
% ®9 § gRefd T

A

M= £ (3.24)

Tferefieran &1 SI W m?/Vs € IR $8eh WEifieh A6k (cm?/Vs) &1 10* T 2
Tferefieran eFTeas Bl ©1 THeRr (3.17) W,
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et E |
Ud_ m
axd ]
e |
e (3.25) |
Sl ¢ el o forq Heigd w1 Sied wHa €
3.6 =i & Fram = Wt —

el st @ e Tl % foga ot % foe e ¥, foeg aRoelt (97 3.5 EE @ e st
I B A TS T Tl T e e E e v omemra o e
IRl o] &l el B1 " IR R, 78 fomer Frefated wh Waﬁmwggllaqwuﬁ
A YRR T B Tehal @

(@ V&I I¥ STl gae 8 st @ (931 3.5)

(b) VAN I Aeg G V o Fag R Fel &2an 81 T ol o, afk 9 Vb fog

YT T, 9 V1 aRmmr fer @ R gt e 9o W, fauda fen §1 %

TAM A 1 9 S T e @ (9 3.6) | 3SR & fore, s/ o wE

eIl © TSRt 1oz g9 e 14 § |

I
1.51 | e A
mA I T L aw |
(mA) £ | |
‘2 0.2 V—>
,I ! ! 1 >
UA e V (V) —>
o7 3.6 SMTe o sifyyenerfurs o o3 3.7 GaAs ¥ dicear o A ¥ § qiad|
Fieedl qU1 ¥R o O § ¥ AE oh folg
faf=1 Juml =1 e it

(©) VaA I HeA Tee ThUH Heel Tel © rfd ST U IS fAau vV o Tw 9
arferer o &1 wehd € (o1 3.7)1
werel der et S wHieRl (3.3) % B9 W AW o W w1 wed 1w €,
Zonef H, sl uftuel § oq1qe ®q 9 ST 1 Sl 21 9oy 59 e aen
Radl A H, T 39 TSI ° foEd o @1 oTeas il S 3 o e o1 uer
Y B
87
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3.7 faftt= u=arat =t ufaurererar

YfeRieehdr W fAsar den 3% Sed U AM o STIER Ul 1 Siihul =i,
oot qen faegadielt o feran smar 21 wrgett 1 wfeieehd 10° Qm ¥ 10° Qm
% IR ¥ Bt €1 gHes fawda gfve (fifie), WR 9o wfes S fargaded
wered off € foent afeRiersRan, wrgeti 1 ot o 1018 T = eferk €1 57 <A % TeA
aeferetsh 1 ST WialHehdr, qenfy q9 WgM W sifienafiis ®9 9 wed €l
STATA i FioRIeshal ST AYFGA 1 709 A1 | fHaM W w1 ®f S ghdl
21 39 3ifaw ferfireed &1 o9, seieeiter il § ITEN B el Srfeereh! & i
o feren T ?

3.8 UfdUYehdl skt diq U frsiear

weref w1 wiekiershar arg W R o St 1 fafe= uiel wes St i wefia @
| T T a9 iR o, S 9ga a1t T sian, fhel «nfees e &1 e
SfiEehdl 39 YR R W ©

pr=po 1+ a(T-T)] (3.26)
STl p, A9 TR Afaeehar 8 q20 p, e 9 T, T S A9 81 o0 I Fherieremar
AT~ hed & S TR (3.26) W o 1 Tomr ()~ 21 engeti o ferg o 1 |
¥ il 2|

TR (3.26) o Hay ¥ A A Bl © fF TSR p, o e W TH WA
@ 2Rt B 9, 0°C 9 agd FH ardi W, W Ush e W@l W il fomferd g S 2|

3 HIHT (3.26) i fohdll Had qra T, o o foret Sfifid ofter o saam
F HFA B, &l WF FHa-F4d Th G @ 2|

T Terel S o i (S fof ket @iter aen wiftrr &1 fasig @) o'd goa
arg-Freiar wef¥ wear € (fom13.9) | Wi aen wiwde o off gt Wb ok T )
I ek ik 1 Arg-F1eRen sIgd w9 T, TEfeT 3 qered 9R Seg A gfakieehi
o Tt | =ue w9 9 3w Ry S 2

wTqet o Tl srefemeren] & Wiakieeshal a9 & ghg B W HH B Sl 81 56
rEfye T B fo=1 3.10 # g9itn = ©

TH T (3.23) § o ROl o YR W UfeRieehdr i ard-fefar
1 TR ®Y W G Tehd 21 39 GHIH O TRt uerd 1 aferieendar e a6t
S §

1 m

p:E:neZT (3.27)

fordt uered =1 AfRiveRdl ¥id Uenieh 379 § Solgeial ohi T 991 SHH gH arel
Fogl W yfaed &9 @ FeR w81 S-S gH 9 9gd §, fogd uw oed e
Al SRl i e =t St St @ forqeh ufomeey gug i g ot sed
S B 1 gEferT wEgl o fiEd @H 1, 919 o WY S 2
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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
forx 3.8 T & oM fox 3.9 W\ a9 T & %o & &9 | forx 3.10 faftre srg=mes &
o &9 H did hi oM 1 FfeeR| ot gfamisrerar =1
gfeierhar 2 |

YR P (10°0m)

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

HROT p el €, S| T g e T 2

ety feraaifeai W srefemernl o @9 § gig o W™ n ¥ o g e 21 TE
gis et (3.23) H ¢ | B arclt et off st @ off siferek i erfagfd et @

Taeh werea®y T8 gl & e wfeierendar p 1 |4F 99 % WY S S 2

SeTeur 3.3 ToRdlt fogd <t ® b o 199 S1a9a 1 SUENT Bl 71 S

THH Tk g oY faEd W verfed Bt € df e 9 W (27.0 °C) THHA
TRIY 75.3 Q UET S ©1 S 39 <R T 230 VAR FAR F 7
Al o Wehe W URUY T 2.68 A %1 TR N €Al 81 St 21 Fhm-erega
F1 TR d F 72 Fem w1 gfwfad am uier § wfey 99 o
1.70x 10™*°C"' &1

&

e Fgd W ¥R 9gd FH € df dIdig gl Y SUeT w1 ST Gehdl € 3R e

STIIE 1 A9 T, FHR o 19 o SWeR 81 Sl €1 7 22T i Sfd § wafom
foRan ST, 1 yRfYe o woml 91 2.68 A € FE e 8 ST W
oI & o A4 991G oh hRUT A9 9. I8 FRY i agE Heras
e 1 fagm o7 § 8 w1 3= el F9 Uohe § TRl sTawen
B SR qen A SR T S STeEa 1 Wiy qen ufd ¥ ot T fow
I S T WM A W qd TR a7, WO R, S AE
230V
R ™o 68a
ey R, =R, [1 + o (T, - T))] =1 ST Hael
a=1.70x10*°C" o T FH R H Y g 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, 19 319Fel 1 A9 (ST 910 o6 HROT A9 GHE Tfqemt | gT o

& o ST ®) 847 °C B
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IETEAVT 3.4 RIS e qaaTd o wifedd & qr 1 Whady fenies ®
5Q qe 99 fig W 5.23 Q T e A9AT i fRE qw-SHE | e s

ST B Al @I o IR k1 GfaE 5.795 Q Bl Sdl 21 5k 1 dI9 Ufiehferd
Hifsu|

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

100

-R
o, t= °-x100, R =R (l+at)

0.795
x100= 345.65 °C
23

3.9 fag@ o, vifem

et =Teteh AB W fa=m #ifSe fad A @ B w1 3% [ o/ yarfed 2 @1 21 A 9o
B R foaem fawa ww9: V(A) T V(B) 9 Frefua ey u #1 i o A S B
X yafed @ W ®, V(A) > V(B) 3R T AB & a0 & = faveid
V=V(A) - V(B) >0zl
At T A H, EW H TH ANAQ = [ At AW B I A Tt gl
TRATITER fog A R 3w &t feufast s Q V(A) oft den 35 yohR fog B ™ s1em
F1 feafewt S Q V(B) 21 sHfee feafest st o =1 ofedw AU, B
AU, = Sim ferfest it~ ey feofert vt
=AQIIV(B)-V(A)]=-AQV
=1 VAt< 0 (3.28)
I A& = o R fo 1 Tog fohe Tifaw™ § o SHet Tfas St ot wfafia
Bl & o for ue St it ®1 T ST o S0 § I8 g 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 qefa, S0 Ueel THe ¢ foh I 9k W, e @i T
Y A el i € dfceh STufierd! 219eTe 9 W weld €1 F8 UK i STete o S
A AR ¥ G o hRO B B Wl oh GHA YAl gRI WK whi T S,
TRATIET o T A H e off Sl {1 IREI] SR Yool 9 9 s hid @ ereffa
etk 9 B S B TH YR U Srdfess ok § R Ul At H SO % &Y
T effad et w1 afmEr

AW = I VAL (3.31)

T Wehish HHA | &9 €5 Sl &iferd vkl oh sk @ P= AW/At 3R &9 W
F GHA 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

EICED

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

T TH 9 W F STEvIRd S §1 S JE Eid ¢ ;'g '
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 | Yaled U a1 36k R R dieedl W 8 TR
i et B

TR0 (3.33) 1 forega wifer Heror | Ao qul STgant
21 faga wifsd =1 G=R0T TeR WA § ) qen sREE §
GERO1 Shel gRI fepan a1 @ ST ok Sehel Wil Bl Wb €1 T € foh eW ueR
TWIME ¥ W q FREH ¥ SigA arel Horol hidd § g arel vfed & Sl =Aaq
FHT TR 379 G foh HH B0 9 Wkl 8 ¥ehd B Tk gf R W fomR
o R, wfedyr aret weRor Shfaet @ gt wfe Py wgar @, o sifaa: s
21 % A% R % Rl 4 Aee VE SR Se [ g AW v 8w

P=VI (3.34)

e WY U Il 1 GAfSa e ot Gt ari w1 gfeder oRifia 2 ok o
R, T WA R § el & P, S fR oned o v ©

P =1°R,

P’ R,

=3 (3.35)
THeRT (3.32) ¥ 31d: WIfe P i et g o1 daifera & o fow, Sase ar
o vifer 7957 V 2 o kAU €1 ek WRYE ¥ 3T a1l HeR0T sheol Hehel Hiel
T BId € T ITRT Ry R FTRT 3tk B 81 Hewor ® g el wfed-a P
HI HT FH & T 37 fagdam! ) o ged dicedl VR foaR@ om0 yeifeq &1 St
21 T HROT ® TR 37 Wil SO Al W S alieedl o @l 1 g & g g,
St o STl ol & W U W Ueh W S99 Bl 1 a1 S diegdl R faRa
1 WA TR T B1 3T: T R i dieedl i SYAN o foly SUgH WM e Th
Ife gR1 o TR F'd ©, FH fwan S 2l

3.10 ua, o aesw o (emf), 3nder Ufare

T Tedl & Scord fohan B T faga sraseht 9ot fagga aftuy o <ol omr =i =g
T & e w W gfaa 81 S % o 3,12 o fewmn T 7, 99 €9 9 T o
@ T oS B B, S o oA (P) 9 SRUTHsh (N) hedd B 3 T fagd

Rationalised 2023-24

SIS

forega svoeret
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(b)

o 3.12 (a) ¥ cd® A P
qAT HOMHF A N o6 91
T foa sToeeia 9a &1 @t
o1 T o fore geleisl &
e R SQre T | e
sTTEed § A a1 B fog urefues

IR WP TE N o fehe 2

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

- %1 fog N soidre # 3fm
FI 21 T o w fagda
H4ISH P 991 N W 91T S 2

AT faoea § gd ®d € faorea 59 soeie ford etueed o @i
AT T ACH-YEH I 2| SHoh Hora®y HHcHeh TS o S IH
farga sraeret faera & fordht foig AW [ (3.12() ] 921 @ 39 ol
% o Tk fawEi V, (V, > 0) Tl 21 38 YR HUTHS Toiaers ST Sidh
I8 o foag@ stoset faoem o fwdt foIg B & @mer ts womees fase -
(V) (V. > 0) W Il &1 5 &g fogd om0 & vanfed &t € @ 99
fagqa s1aeret faerea 1 oM fava g €, oo fF paen N & A
ATl V, - (V) = V, + V_ &l T 30 SR i ¥ 1 g 98 77 (em)
ed € IR T W Tidw o €139 7R

e=VA+V >0 (3.36)
e AT o ¢ aRqa o Tk faveai@R ®, o €l qenfy, 9o 9 o forg
faga aTesh et o1 STAN Ui SRl 9 #td € 3R 98 W 39 gny faan
T o e I URee Sfad ®9 9 wHeEh e TR e

£ 1 g™ HHSH o T, 91 ¥ HAifd T gfaies R W foeR #ifse
(e 3.12) | R¥ B T fagd 0 C ¥ D &1 iR yaifed gt &1 it ff
&l AT i S Yeh! €, Teh LR ¥R ST 1@ S ©, Shifen fagga e,
e 31T9Iea @ TR N ¥ P &1 IR Yelifed eidt ©1 Tqeea: fogd ewea 9
TR T&l 9 N § P 1 3R yafed il © Siafeh R Y el 7€t 90 PYN
1 IR yarfed gt 2

o forgd 2TaeIed ¥ Bt I% ¥R Yellfed Bl © SUeh! U IRfad gfade
r et 8, o 9a1 1 el wiedie hed 81 Tedt en uHt feafd w famm
& R @d & 588 % I= V/R =0, Si&l V, P Ao N o weA fauaid 2

34,

V=P 0 A% A& faaaia

+ A T B o T favaiaR

+ B @1 N o 77 faaeriat
=&

(3.37)

37d: ToRd ae® a0 ¢ T Gol IRUY # (AT 59 Tl ¥ TR e U- &l ganed
B W ®) oA qel SRUNCHS Soieeis o Heq favaiat B
Jenfa, afs Ruffad & o 13 7 & Su feafd o P 9en N o #ex favaia

V=V+V -1Ir

=e-1Ir

(3.38)

ATl B o A7 faveai@ & fau == (1) ¥ Honass fog | e ifeu) 98
Ty @ fop foe oroeea & o)1 1, B9 A 1 3R yaifed gt 21

e el o, S| o [UH € o e >> [ r, 7o uiae | Het o ST
SieRie 1 0T WA ST Hehell €1 Ul oh SAdiieh Gialiel oh aradteres o, fafa= deii
o foru fa=1-fm e €1 qenfa, gk St o fog sriafer wfiy, amr foem smoee
¥l ¥ ogd Al Bl 2

T e 9t SrEciien e € foh o R 9 gt faweiak Vv @ of| = fem o

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 foIu 9a § Sifershan o/ 9 1 S §ehelt € [, = e/r QN Sifeemien
Toli H eAfiehay ST Hd 9 3 Sgd A R ¢ T Tt sl TRl &ifd § S S 9okl

3.11 <t 9T UGSk H |l

Hierieren! w1 Wi, T oRae § St o1 ot Gt foman S @ehan €1 Uiieren! wi
& wifq uftue & o qen faveiaR o giehe o fou Tell oF G &l T qod 9
Y yfeenfua fran s gar 21

e
[@XK:
>
[
@]

fort 3.13 forqd s o ¢, TN g, & A T SofsHA | T B r, qo0 1, ITR
SAfe FfRe €1 AT C % "o HeleR o A0 WIS HI foe@ a6 9 g, qo
SiaRe Hfadisl r, o TH Hel o SE GHE S FHAl €|

e, 9uiRH T Gl W faEr w1 (fe 3.13), T Yow ok T IS H
T e, S Tell & T T TH W @ G e, e, 1 Tell e
aqEF qA T, T 1, 7, FEN: IAF AR Tl 2

o 3.13 =M 3179R AT 95 A, B @91 C W, fawa swaen: V(A), V (B) @1
V(C) €198 V(A) - V (B) T8l Ted o eHTcHeh el 0T 2fiet & 7er fawara
B TR (3.38) ® T8 T Tl € ufehfea 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 HAH i A 91 C o 924 fhdl Tohel 9o 9 gfqeenfud e =e foee
fore e @@ e, T Al i r, @, 7@ T 9 E @

Vac = € ITy, (3.44)
TR (3.43) A1 (3.44) i oo w3 W/
£,,=€ tE (3.45)

qaq Teq=T1 +r, (3.46)
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P 9 3.13 H & T80l a1 o BUMHS SFIS i TR WA o HAHS
1 TowIE ¥ g foRa %1 39 T W Af 9 < ol o e fiel
AT B a A T C 3 gug R, @ W (3.42) ¥ V= eI,

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

o 3.14 3 9al &1 UE WASH  faRar ST 9T B

ATIIC S &E T WA F () n Wl oh Soit Weer w1 o faga dEeh ot Sk At fagd ek
mﬁ%m’ﬂr(,qamﬁgﬂm el ST AN A ®, q

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

o el Tt et | et TH 79§, S6 ¥R Yeieh Ul o ¢k goeeie § Feherd €1 AfE 5|
T Th T TIaeH | O R 9 o TS goideis 9 e seqéﬁaﬁ?m"ff,
el o1 Taegd aees oot SROTcHe: T o W19 Wit eidl &, Sl foh Tt (3.47)

H gom 2

379 &9 el o Tvd HAeH R faER F € [ 901 L, 9 % I SoiaRe
¥ frorert areft R 21 3 foegd omid 1, 9o 1, 93 B, W TR Yl € Safh 5
fag @ 1 ¥ =l febordl 21

Hfeh 3q € SO ST Yalfed e € e fo amew, W e g @

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 59k fiAail o 78 faqaia@ V(B,) -V (B,) B 31d: FHiw

(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 W
@R % ¥ e W g @
V=V (B,)-V(B,)=¢, - L, (3.50)
fugel dH Tt 1 Fafed S ™
[ =1 +1,
:ﬂ+ﬂ:(ﬁ+€_zj_v(l+lJ 3.51)
n Iy n n n n
TH YRR V H HA
ah + &L . Nl
Y m hen (3.52)

I Tl o TW WA 89 fag B, 3R B, % W9 fRH U9 ThA 9A 9§
wfeenfoa Y faet fompd a1 7 ¢, T Al wfem r, 2 A T e e g

94 V= €0y~ 1 Ty (3.53)
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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 ® W qiieh § Y& Y Hehd @

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

51 (3.14) © &9 <A1 il 1 Tk W qen $H ThR Sl T o fR@E (1824 -
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@Al IE G S C T o ey 3 v 7w € e @ oA & v e R W
IS S U G A B <o o fere e S 1 SR Q S w1
S WeitT 1 B AR TN 1y g 85 E S0 A §—

fepam
i E=Q /(ne)r 4.1

—
10
0
T
D~
D~
D~
—
:E

* R TR (93) oMU 3R Gohd &I dR FT ik SG1 Wl Il © do0 g fRdt AR T
106 TEgH I3 S g g R
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TET £, r ok TE Thich WEW € T & E T K & T FE
A g TH & W A foman F%eh Tk oA F ol ST il ©

F=qgE =qQt /(4ng)r? (4.2)

St fop stear | W Ffdse fopan < g @ T foea &9 E o
fored qem & T ¥, Wq s@a sdifas gftem off 1 9@ St den
o HUM Y Hehel € A1 T qee10l € T el & S oA
38k el W IRITa THF ol B1 &5 i SATHURON 1 e gr
faer wewa fean e qen St | foRA e gashed 1 Thichd
& H 39 fHuRen 1 gaEfiE feen ke 5 goe fog W
it 89 o WYU-TY 9% 9Hg o WY o uRafd 8w B,
efid F8 FHA 1 o &1 39 A H eH AT == °, T8 qH
o 99 & @y &F § gRadq &l gl

fonelt famme fog W forpa & we steran sifies o1eel o SR
B Gohdl 21 A TH § U A9 & a1 3T FRO I &
e 9 @ G 81 S €)1 79 Tedl oA o g8 W € g
& foF 50 sreARTo o1 fagid wed 81 Tk o) A & 9 ©
I AT T A hl GHIH (4.2) T T R ST Hewal 21
T et (faga &5 & We-|e) g 8 S H ©
58 B (r) g0 i€ foman wan ® qen @@ off wh @iy &9 B
7ok T &5 o T 9gd § gl 701 81 39 fepee o et fag
T RfE feran a1 ® (IR =i € weg W s gehar 7)) |
A gRI 98 U T € TR T SteAriaul ok fagid k1 Ire s
21 STeART %1 fagid 39 YRR S-agd 9 Gidl FT AT &7
Yook S Gia & gaehid el 1 Wiewl F1 gl

4.2.2 JIHT &, ART a9

M oifSTe fagd &9 E (r) 921 ga9 &5 B (r) < &1 sufefd
T Fig o5 31ew ¢ (37 v 9 TfaeE qen et fKu T o9 ¢ |
r W feor) foemm €1 forelt emewr ¢ W 37 SH & g Sifua
9 1 TH GHR o Toha1 S Hehell B—

F =q[E (r)+ vXxB(r)]=

Fﬁ:rsgﬂ-'-F' .

efgew qea @Rw (1853 -
1928) @iis SHTh o Hgifasw
Afqepfermmt, faea § whew 9
3% o, e qen Afeht o
Tl HT WIS hi| GehTET ScHSIeh!
T gk & o Ufea g
(S 99mE) 1 AT HH F
Qs wa o dga e
o IR BIF &l ANTRT TRl
T foTT 3% 1902 ¥ et TR
TeH fFa T TR g Sfea
IAAT R ORI TRl o STER
T FS T THIEHWN hT Th
q=ad o= T 9 37
THE | ARS S0 FHIRT0
HEd T RO ol Fea— i
T 3% 39 929 & 9R | T8 J
& on fF 3 Tl HTa qen
oo &1 T SIfHuRen W
FHereted Bl

(4.3)

79 9l 1 oY AT, GRS A U e o= St g fagga YoM W R
T YA oF SR W ek Toha1 o1l 56 o1 i 3T Gkl Fo7 hed ¢ faga & &
THRO O Al ol o o) H a3 TR ¥ S1eagd g gep 2| A g gahid
&5 o WY = e W e § Al e FreAfafea fagand frerdt 2
@) @€ q, v B (U1 o 3OS, o a1 Gahid &) W FeR S 81 HorEy W

A &I a1 HAIEY W o et o & fagdid gidr gl
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% iRt

(i) GBI o g [ v XxB | 3 qU1 FGeAHE & 1 Teh WG OGS eidl &1 \iesr
TOFhA Fehid &5 oh HRU oA i GG () F <l ¢ I 9 Bl @ o
I, AT q eIk & I o ofead e # (TRt fxem ®) | i A qen gesha

(a)

ot 4.2 mafe w01 W o T w0 (@) GIRT &
B ¥ 0 FIU S §U v AT H T(GHH i HFERE H0T
Tl T SAAHE w1 € TorEent e <feror g& fEw g
IS Bl 21 (b) Geehid & 1 Suferfd § wiaviian
3Maferd 01 o faeu g w1 fxen—q & fagw +1 fxon &
ol gt 2l

& H1 Ko Th TR & GHIR A1 FGEE Bl 2
THeh! feem |iew quAwe (S URw ) o fag fos
4.2 9 TIMT ATER U= Fam 1@ 3t g fom g
e Bl 2
(i) AfE e TfeAE & (A9 Ivl=0) df gk
o Y[ Bl €| oheel TAEE SE € el 1 Swd
Tl 2

qah1a &5 ok folu ol aehid & o A i
R 2 | THR Werdl il B A ol o T
HEgdaq, FAa v 9 & A9 Thi% A6 @ F = g
[vxB]=qvBsin 6 A, 981 6 AT v I KT &5
B o e o1 10l ® [ 4.2 (a) *fET] | gewi &
B 1 RN 1 SI A B §, Sk fRE T
3R (1 C), 5t T B & @@@d 1m/s 37 v § TfaAE
€, W A 5l | =g @l

farft Gfa @ &9 S € 5 [B] = [F/ qu] 921 B 1 9 =2 Yehe/ghelid HieX
21 39 AR 1 2% (T) Fed & Tod Teplell 3% (1856-1943) o M T T@l
T €1 %A Uk WSl | B 3Td: ek STUeiishd B¢ Wik MSH (=107 3% 1 WH:

ITIN R S B

4.2.3 Togd gNERT <Teleh W Tolehid oel

7 el T TfaaH oo W g &F R STNfUd ad o faeon &1 fawnr
faga uREE @t B2 & fou # "ewd &) oo 19U THTEH STIE HE A
ot g W fomm w1 B 29 et =reren (s seiegi nfashicr ares €) =t wifa
T & R oh TIfaeiiel argeh A1 I SIS 37 TIfqeiiel STereT agehi sl e S
N q9 Jetsh | §ol Tideicl A dEehl B GE nlA g3l 39 Aas 88§ STufiadt
forga o 156 foT &9 9% W Whd ¥ T Jois Tfaeiial 9esh w1 ST9eTe 9w, ©
(31 3 3f@w) | fRdt 9 gasid &5 B & IUAfd # 39 9@l W 9

F = (nlA)gv,*xB

TEl q Fe e & oTEW H HW R @ W ng v, [OEE OR S § qen
l(ngv,) | Afeed o 17 (foga &R den foga o/ s+e ==t & o e 3

fEm)) 39 TR

F =[(ngv,)IA]xB =[jlA]xB

=]l xB

(4.4)

el 1Tk wieyr & Toreent aRam (2 S for o8 1 warE 2, 9o sEsh! feen faga am
I TaEm 81 o ey foega o |ieen 6t § 1 weienor (4.4) o 3ffaq =70 o g
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| STEe 3R ek

THIHIT (4.4) Greft B R AF] Bl T1 39 THHWO G B I Gk 19 & 71 TS
o URETE B8 g S &9 Tél B A qR shi Argfese SMehid ©, @ 89 39 W oS
@ 1 9Rewe, T8 Fak 9l dl F1 e AR 9 Hhe 5N Y R ©

F=>1dl,xB
J
ATUHTIT Yol W Gehod ol GHERS § IREfdd T o 2l
IETETUT 4.1 200 g SHAH A 1.5 m o o6 el €Y R § 2 A fog@ o

yafed e @ 81 7 frdt Twear &fas B gaig &7 g a1g & e | Fefaa
? (T 4.3)| Ga=h1g &7 1 URAW @ Hif)

foxa.3
A THIHT (4.4) o SFTER, 91 sre-org § Feifad 8 38ek feifad @ o fag 38
T TH U@ 9 F SHeh1 9RANT [[B @ =1f6T S 396k R mg o1 dqfed
Y Fen| 3Td:
mg=1I11B

_ g
Il

|

0.2x9.81
T 2x15
2 A, TeT W m/1 FAfd TR 1 9 Tkl ofard SequM Sar qar 21 gest
o GIhIT &5 H T A4 x 10° TR ot g6 el svan & R

=0.65T

IV lnr2lbe

IETETT 4.2 A Fh1a &5 SIS -8l o GHR & 91 ST 501 e
X-3187 o Y TiaHH B (ot 4.4 @), o RS et Tohe SR oI Steifeh i
FT (a) TR (K TEW) (b) WeF (¥ Tw) T

z

LGN 1bUS) kelkete — lot DIGJRIIE LIhD b K1Y bidki

|wiy xapul/udewred/eael/sondo/gai~/npa-iremey sAyd-mmm//:dny

A
/'y
X X X XX X X X X X X
><><>§//><><><><><><><><
4
X XX X X X X X X X X
></>2><><><><><><><><><
//Xxxkaxxxxxxx
X X X X X X X X X %X
X X X X X X X X X X X X
X X X X X X X X X X X
v—>
»
faT 4.4 N 109
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T HUI ok S v HT WM x-2787 o SR @ Sefeh Gehig &1 B 1 fgon y-ore1 o
ST €, o1: TS oel v x B w1 TG0 2- 3181 ok rfeer (U e arern <feror eed
IS FEH) B1 910 (a) TR o AU I8 o1 —2 311 ok SR 91 (b) SIS
(WA ok foT aw +2 3181 o SR 2

33T 4.2

4.3 s &= § T

379 BH IR Afereh TR 9 et & o Tiasiict e o faw o steqed S g
Tt (Feqm 11 1 ISIgEF &1 3™ 5 fa ¥ g7 dran @ & afz et 5
1 HU1 T T B TR F (Sren sUh fqudia) wiE sreEd ® al 9% o9
B 39 FHU W FT FIA S| GaE & F ST BT G % GHW H, GaRA
o HU1 o S HT N ok e e 71 31d: HIE HE ALK 2 qe o
o g § ot s 9Radd T8l s (Fafa e & fen | 9iedd @
Tkl B [ S, 77 o & & %R =9, gE, 9 = 2, fogs
T o FHI (12 YTaEHIR) Tadd 8l Hehdl © 1R T WehR Ho o
AT Holl 1 f TFEIARG Y Fehel 21]

T el THaa gaia &3 H AERE &1 &l 1fd | fa=ar w3
el 39 feefd W o witse e 9 v g 85 B o deed @
weed o g v x B 3Ifchg oc1 1 wifd % w1 € qe1 gaw e o
e dge Tfd Sch=1 Ll 81 IR v GATB Th TR & Aq9d &, @l HIT
(ereffa forddt g & e7gfer) ader Tfd #m (fa=1 4.5)

IfE 3 v 1 HE FoFd €, B o6 IRY A T8
y e TufEfid @l €, i gashid &5 o IRy
T Sl G &5 gfad 61 haTl B o ddad fhdl
e § T, Tedt H1 A, adel i B 2 fe T s
gheferl TTfd Iea=1 el & (a1 4.6)1

e frselt wemell § T W@ fom ? (3fem
3™ 3 el 11) TR af forsht o1 & gaeR 9 &t
55 r 8 @ 39 HU R TH A m v / rI9 o hg HI
3R T 9 o WAefed s il 8 TG eafirehyg 9 sed
g1 9 a7 v hig €5 B o wiaed 8, @ gahi oo
AT v a1 FaH &5 B & oleed Bidl & aefl ey o
&1 it $Geh1 TRATT g v BEwdl 81 S 31fiehg ot o
S| 1 FHIH o ®9 H foa@s ™

mv?/r=quB,

r= mv/ gB (4.5)
S eifuss wam = sat & eifuss fafida gm0 =

o 4.6 Ffert wfa

e gnft qen faffa g of =1 e A wvig o 0 q@ v= or o
w=2nv=qgB/ m [4.6(a)]
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T e SR ek

FIUNT I 0T e Tt R FeR T FHxeftl ==t v el 1 emgfa 21 v ok St

W 3R 9 FE F ARl & feoed ¥t Aoy SyEn ?)

T UReRHT O o ¥ o 999 T= 21/ @ = 1/ v, A% Jaehid &5 oh L o
1 HE E (v, 5N M) 7, F01 w1 9o Fefer (Fffarmr) @ e T
IO F U G et &5 o S well T g Wi fire =1 St et Fed 2

THIFHI [4.6 (a)] FT TR FH W EH W Bl 2|
p= v, T=2tmv,/qB
T oF o< STede i B i Feford! &1 e wed B

[4.6(b)]

IEEAOT 4.3 6 x 10°* T Jaohid &3 o @aad 3x10° m/s Hi =@ § TaaH
forel goiae (S 9% 103! kg @l 31T 1.6 % 1070 C) & 9 w1 B &1 @2
TIHT F 3G BRIT? THRT ol KeV | IRefAd Hifsel (1 eV = 1.6 x 107 J)

T THEI (4.5) 1 ITAR FE W EH IR T

r=mv/(gB =9%x10°" kgx3x10’ ms'/(1.6x10°Cx6x10*T)

=28 x 102 m = 28 cm
v=uv/(2an=17x10° s =17x10° Hz =17 MHz.
E=(%)mw?® =()9x10° kgx 9 x10"* m?/s* =40.5x10"" J
~ 4x107'%J = 2.5 KeV

4.4 T9g@ o1 199 & hRUT Gam &,
aran-dree e

a7 geeh i &5 &0 91 € 3 gl T wme (steen nfashiar smae) qen
FI o A eI SN o FHRU I gL S| F&T 379 eH g o qen
3k §NI 3T Gaehid &3 oF i< HaY oF dR § 31 31| I8 Hay
o wed e R wrw e @1 foe 4.7 § we uRifia form o =t
Xy <eiten e €, foew faga um [ vefed W@ R =k o stfasted
s19Fa dl W foar FifSw) 79 ST 26 39 sfead g 399 r g X fem
fordt fog P W gehia & dB &1 AF fuffia e €1 a4 s faeemd
T ¢ q Al = 9 IV a1 S| T T-TIeE 1 o STER g
&3 dB w1 IRA o=@ a0 1, Far o9ad | dlIeh STIshrgard aer g4
r ok o oh SIRATAIA 81 39 & 1 fXem* dlqen r o el o waed el
37d: Wiker Wohd Tgfad H

o(Idl><r

r3

dB

_ Mo Idlxr
an i

g

forg 4.7 IE-wrel fram &1 fage

et forgasmu-ste=e Idl, r g ®

feera fog W & B 391 el 21

® fag = 3 & € fF e

FNTS o dd o Afeaad i i
R el B

[4.7(a)]

* dlxr =1 faen faor g 9= frem g ot o B 21 dlden r o qal ol fEu) sheu
HITSTY for o veel Wiew ¥ g 9iGw &1 AR 709 Y W 2| A A arEed @ d ko

TR 3R Gehd M I 7 feromed € o IRomH ST T IR BRI
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T&T u,/4n STFHAIIGE Fodes 81 SWied FHIw 99 @] Sl © Seih W
fafa gt 21
T9 & 1 IR

Hy Idlsiné@
PP [4.70b)]

Tel T FiE9-TUrEe o e | dl xr | = dl r sin® %1 STE fFa1 31 et &
o T Tlie [4.7(a)] T G | SREA i Z—; 1 Tl 7 -

a8 -

Z—; =107 Tm/A .70

M 1, 1 G ke (A0 Fafd) T gaweicrar fHads Fed 2|
Tehid & & aE-Ted e SR feerdgfaeat & fad fom ¥ $w geEand

T q O FEAEAN| THY ¥ o e YR B

@ I - € e A ua vl fag 9k w9 g0 ok o &
ST Bid &1 S € el W teAry fagia @ g € (39 e | T
o T o Gid LS et e e & 9 for oo i, foma e
feer e & as 2]

(i) Trererga & 1w i, S S M99, SR S eidl € STfeh geehid & Th
afewr gia S/, I dl g1 Scq= g 2l

(iif) TEerReEa &5 Gid i & o fog o fHer orel Ty @few o erfae g ©
e gehta & fazeme |fwr raen faga «m sta9a 1dl 39 & qal & daad
B 2

(iv) sT-Tred e | enior W fefean © o feer S e o =& et 4.9 |, e
dl (291 g W@ # Tt off fag W ges &9 3 21 59 fen o eefRw
6= 0, sin § =0 TA FHIHWI [4.7(a)], |dB| =0
o feepeer &t fagaeiian, g fSepeem &1 gashsiaa ao fafq § gt

& a7 H T Yuk Ha 2l

Ho 1 -7 1 1
80”0_(“80)(47:) _(gxlogj(lo )_(3><108)2 T2
T4 Feaw o faua | g9 for gaa ol & o 8 H = | g frafd
H weRTeT 1 A TG B, R p e, R § ffead 81 e, qenp § 9 fRe of T
HF 1 =9 FH R S 1 AH = = 21 S 1 SIAswT o g, U e
ufEm 4n x 107 R

3 IETETTT 4.4 TS ToFYA U 3079 Al = Axi 99 TH =9 ¥ [= 10A YaTied
2 W ?, go fag W feerd € (o1 4.8), y-3181 W 0.5 m T W feord fengt fag ™
E THoh U ehid &5 1 M WH 81 Ax= 1 cm
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T a3 ek

1

|

0.5m

—> > X

— > Ax ——

fora.s

&=
Idl sin 6
|dBI=£2 “SS02 i (4. 75)

r

dl=Ax=10"m,I=10A, r=05m=uy, /10/47t=10‘7TTm

6=90°;sin =1
107 x10x1072
25x1072

T Jehia & I K9 +2 Ken & 21 35Uk FRv 97 ? T
dlxr=Axixyj=yAX(ixj)=yAxli

|dB| = =4x10°T

TEl B ATYH! WY UFRE o FEfiEd S o0 AR HAd ©

ixjk; jxk—i:kxicj
& T 39 &5 1 TR oy 2

30T 4.4

TS 3TN § 89 JAHR NI o SRV gashid &3 URefad & o fou

FA-TE 98 1 ST S|

4.5 foea gRTEEr gHreh™ U9t oh 3787 UX
REER el

39 319 § BH foed YNEe! guehR U1 oF hR0l 39eh A& oh
ST GahTd &7 1 Gedihd w1 39 Jodiwd 1 fosd sgam
o aftiq sTcred foega o s1e@an (1. dl) o6 99d ol s fohan
ST 89 98 WA @ foh yaifed faga €W ediedt @ qen
oot e feepe (Frafa) o feman wn 2

foa 4.9 9 gueR uwr # Tomht fagd ¥ 1 yenfed 2 gY
T ¢ 21 U R gt fig W xy da ° feora qwifan wn € qen
uTeT 1 e R 1 x-31e1 € U kT o7t B1 BH st ol o foig
P W a1 & URehferd s @, O ofifey fag P urer o ohy
T xR e 7

791 ok et 3TaFd dl R fo=R #ifee, 39 fa=1 4.9 o <9k
T Bl dl % HRU FahF & H GRAmT SE-ged e
[T 4.7(a)] o AR

dB=&I|dlxr|

ar r®

Rationalised 2023-24

Y
a dB,
L dB
R
dB
I . v dBy s x

dl

z
Tora 4.9 B R faga amremE gaehr 9
% 1 W Ak &7 39 o ¥ @ s
dl % RO Jahd &5 dB A 318 & Adaa
FRRT T ST i AT T 7
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3@ r?=x? + R? WU &, 9N H1 g A 3994, 3H 999 § 31y fOg &
forees wieer o oided B SEe o fou, o 4.9 § e dly-z feen & ©
Safer fereemae |feen ¢ oe@a dI @ @1fia fag P as x-y aa1 ¥ B1 31: | dl xrl=r
dl, 39 R

. Idl

dB:Z_TE(x2+R2) 4.9)

dB w1 fEen fos1 4.9 o <=l ¢ ®1 98 d1 9N r 5 94 A o oo €| S
TS x- 3796 dB T x- 31§ O Taed 31e9d dB | €1 S x- 314 o WAee STl
HT AT H © @ o FREd & S € 9o =6 e uieny 9 g §1 SSed o
ferq, ot 4.9 % <MW ATER dl o SR 376l dB, 3Heh ara: fawdia dl et
o HRU AEH g R @1 ST 1 39 YR Shelet x-319Ed € & Ol 21 x-fem
o TR AR Ul o HR dB, = dB cos Ol HHETA Hleh UIw foRAm ST
kel 1

fm4.9% fau

R

cos = W (4.10)

iR (4.9) 3R (4.10),

_ MpIdl R
An (X +R

dB

X

)3/2

THE 9T R d] 31676 T Hehed, 2nR, I Bl ¢ S 99T &1 9RfY 81 36 YR

Hol R? :
e v @1

IR uRomg ki T fovm fafq o6 9 § g9 Ut o g W gawd &
H Thd B 39 RN T&l x = 0, 91 &H W< Bl ¢,

B=B,i=

Boz‘;iéi (4.12)
FARR qR o HRU Gk &7 Tl % JaehR ol I+t € fo= fo 4.10 &
T T B | Geehid & it 9 (Th ) <70 8% S f9W g et €1 9%
o e e e
FAHR TR & TR 3R 3794 W 819 FT g9clt i 39 IR HST o Sufeaar faga
YR T 397 T AR Geha FI, a9 39 &1 FHT borl g ST BT &7 BT fewm
T 2l
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T a3 ek

==

Tora 4. 10 Tt forpaamt o1 &1 gaia &7 U6 &1 favg s § afvq <faor e
TS TGN Sea=1 gaenta & w1 feen i et 81 Ty % el ured ol ST yd
den et wed i fav yd HE ST gewRdr

IETENUT 4.5 Fo37 4,11 H @1 T78R fordt dd ar e 12 A fag@ o yenfea
BT 2, H 2.0 cm 51 % SrfgRRR =19 § Higl T 21 56 =Y % %y W AR

ﬂv

(a) (b)
fora.11

(a) Ee Gl & HRO ekt & T 272

(b) Torm & # arefam gR1 B 1 &1 71 INEH IR R 9T o6 AN | i ® SR
e w9 o 34 Th TR % FEE B

(c) I 3Ueh I H His URadT s AR AR 1 3 5 o o1efga o wgat i
g ¥ fod 4.11 (b) # <9IfT S8R 3@ fon & O )

&

(a) He Gl & Yo FaFd & fau dl 9 r 99 €1 27@: dixr = 0l 38 FhR
i @e IB| #i &g IEH &l

(b) erefeTRR =M o Hefi Gel o foTQ, dixr G Th T o iR & (FIT &
de o i 1 W gU) | 3@ YRR o gl AEE uiE § gt € S 2
37 refgaTeRR =g ok forw B w1 fen <feror e fom g wra et @1 g@en
TRATOT R UL o T B w1 ST Bl 81 39 WehR B 1 A 1.9 X 104 T
2 qu1 Tean WS & q o AfAcieed SHeh Wil ST g 2

(c) B %1 Ui at 9t € S (b) H T W faem fawda 2

IETETUT 4.6 10 cm 531 & 100 FHEHRT AYS T HI i Fhell T Feert R fa=R

Hifere f7E8 1 A foga o vefed ot @ 21 heell o o W g1 &= w1 qRwm

1 22

T <o FScll hEhT UL TE T T T Yk JATRR 3T6Fd i B R= 10 cm

= 0.1 m A HHd €1 B H H&A N = 100 €, 31: Gah1d &5 1 qHAm

_ UNI _ 4rx107 x10° x1
" 2R 2x10™"

G'¥ lnr2Ibe

B 115

—27x10* T=6.28x10" T.

9'¥ Ilnr2Ibe
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4.6 TR w1 ufRueda fam

aE-TEe e w1 e i b1 U 3T dehfoush qell el SuE off €
UfreR o aftueftg fem o freh gt g foeeht i i 81, W famr fean
ST €139 IS W foed ¥R Wefed &t 71 86 I% faeR w € R
Tgd W 37y @1 el ¥ et s 21 T € U @ eeEd dl W faem
I BH T8 o T Gaehid &5 o TRNEE 5eh B, &1 A o1l 921 39
e dl 1 g 9 TON w3 [ A B, dI=B-d ]| 39 YHR & Gl
TS TH O o A1 e fohT S 21 &8 FA R R & © i
S-S ST H GO Uedl ¥ TR W@ 9gdt ¢ a9 TR AT U
FHEREA &1 Sl 81 UATeR 1 R 98 wed R 98 wHehed e 9
Tafed 9 aelt i fogd OW T, T €, i

[Bdl =yl [4.13(a)]

Tel 1753 T TRA oielt et Toed o €1 59 HHisho i 53 &1 HHRa@n C o Hardt
a2 o S foran T 81 SWiea Haw o fagn wiwferd ® = <faor e fem 9w
I T 3T ST 7T kY Sfer b s9 fen ® wigw o faen o oo wueRd §B-dl
H drr T gt 21 qe TS 1 fRen 37 fRen 1 wardt @ foaw forgd o/ 1 e
HET TR R
Tgd T STIYANT o fau Aol [4.13 (a)] T FEl AfIH el 9 g4
g BT 81 B9 € 91 T, 39 YhT o Yehon § UQ ure (S Uit anen shed
£1) 1 W G99 € W gH YR Wl © TR U9 o Yok fag WA i
(i) B I91 o TeR@ @ qen YR i B €, st
(ii) B T o SAfeiaed §, 1o
(iii) B T &1 ST 21
9 T AT LI 1 o g (9rT) © f5ees fort B weiEa 21 9 efifsg
e ¥ IREs faEd 9w 21 99 FEE [4.13 (a)] HT 39 YRR e H Hhd §
BL =yl [4.13(b)]

<o ot frerma o 39 YR w1 gfafa 8 S o fo 4.13 o i faga awmerd
3 aR ok forq 2, @ TR &1 o e gaanta & o1 Teh 9t el hid ang
T S Sk S YR € S for e e fagd & w1 i e o e
TR 3l 1 38 A XU T Serwr 4.8 | <wiien w71 ure wht wien @ i v
T 99 ¢ 9U1 k1T &5 g9 1 Uiy o TRREE 21 S [4.13 (b)] % 9
we7 o foIU =@ f79W ¥ 9 WM B. 270 %1 B9 U8 UM E R OR % 9 r @ W
Tehid &5 TIREE © 991 39 39 WehR oA feRaAl ST Hehdl 21

BX2nr = u, 1,
B =y, I/ (2nr) (4.14)
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m@é‘ﬁaﬁwmmﬁ%aﬂém‘%?ﬁﬁmﬂﬁﬁ
@ =9 ¥ ofafifed © T r %0 o 90 o v fag W
(AR 1 3187 o ST Tad gU) & 1 IRA GHH 2
TR IR G gaHE &9 H dorER gaffa § S &F
gmrTa: @9 et ® el o g @ dhadt T €
frdenier R Freft @1 ST el oft Tmfafa et @ ot
% T WA & 9 T
() T9 I ok fopdl oft fog W & =1 fEen suer woeiid 21
TR ST A7 F PR TR F G g
It E1 e o 4.1(0) W e e, o oot 9
Gehdl § oFaftyd g3 21 3 W@l 5= 80 g e
Yard ed 2, 5% I S ¢ e feerewa & Yt 9
i1 &) feerde@ & Y@rd o etee 9§ IRy g wmur
el W A et &1 e foRE uRem) e o
STER AE R T i Awiz wim w1 dai
TIEHTOT Hl B
(i) T = AN <7 AT Y9 91 I8 © T @iy ar e
o 1 7, 9T YRR W 3Th FHRU GhT &
3T T 71 78 Shaet IR ok STAfH U 3T W foepfed
Bl 81 e & T oI o STsharart © qen faga e
TId (3 @ o) ¥ T o kAU 2
(iv) o IR % HRU IO Jahig & Ft fen ot Huifa
FH 1 Tk W a9 81 39 Fram 6 <feon g fraws
FTd ¢ 9% T UER 7
TR T 3777 ST 8T H §F YHR THIST o 9T T g7 ST
forgga o7 7 f390 7T 3R Gebd H11 ae 3MIHT Tferal o e H1
fam gaepia &7 ®i faem 7 g
Ufter 1 uRgefta fem aei-wed fem 9 fa= 2 21 SH
& Frm foga o qen goshia & § Gad oed Fd & aen <Al
& Tl foR[ ur % wHA sifaes gl T s g1 S
Gt UfteR & T qen ar-wmee fom & e € S aet dew
MY T den et fam &% = § {1 e w6 e qen ey
o1 Tram AT &) aften steran oy R fRet sifaes fer (Fasm
steren faga &) o1 Hew fordlt o wlifass i S era: & o
Sufterd Wi (faea &R e1ere 3TaT) & ot Heel o i ¢
el M 1 g o1 g8 o € fF UfmeR o6 aftuele frem saa
3 Tt foed oRie W ] B @ S THA & W ufafda T8l
gl frfafaa 33w &6 uRag faga o™ &1 st wwem o
e |

* Fugr e - gere (Yok) Frm € R sfar g5 fam wed
& T @ uk FEm faeE O we & st W gehig & B 1 e
a1 € de gEA Hig faee YREE St R & fow B &1 fen 71 e
frmt & S qon Sffea Y fu=r wfe ?
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a1g UfmeR (1775 -1836) 311
T8 UfteR e i e o,
Tforag @ WEEe o el
forgamfent form =kt sTemfen W&
TRR T a1 gfas o 599 12
8 &t g ® I=a Mg § Herd
TIfa T ot offl TR 7 e
1 Giel 1 Hewd Tl IR GR
foed wd Jashc | way @ &
fore g 1 TH et gEen IR
T 37 @il @i IR 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9% T&& oh
TR o €9 H gEl 36 IReAed
#1 fo Gft gawa A, gaare!
forega aRieAl & %R g € AR
T Y wgd oy 3R errhg 9|
T IR 98 THIS TUIfeTa o Al
&1 FEa0 St 9@ T 21 61 T HY
39§ =EitEn @ SR g 8 T
IThT Tl oF TeeR T I8 THIY o
IhITid & — Tandem felix (3
H 9g-) |

—
~
~
o1
o
0]
W
&
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STl 4.7

SETETT 4.7 5 4.13 & T ofe Gl JhR g e o1 (gt 5o a?)
forea R AR e <o forgd o1 [ yafed &1 @ 8, <eifan T @1 s faga
YN 39 SR FIE R THIHH &9 G faafd 1 &6l r < ad@r> a ¥ gaHa &
qRERfAd HITST P

7
S~

2
fora.13

T (a) T 1 > q R TR Hifw) fm a9 w2 3ifhd @ 9 Syl #1e & 91
Tohgl I % ®9 § IR U9 € 39 99 ok g

L =2nr

I, =91 gR1 9Rerg @ s =1

Tg Rt ferdt €ie o arR ok fore guifea soems 21

B (2nr) = Uol
il
B= 2;’” [4.15(a)]

1
B < —
. (r>a

(b) Y01 r < @ T To=R ISy 3ok fore WfFer urer o 9 @ o w1 sifed 2|
39 9T o fow g7 & B r e W,

L=2nr
79 el UfReg o ¥ [ 1 [T § WY 9% 79 09§ F° 2 g foaga um
F1 foeor TN &, ftag fagm s i # Ae

L I
Ie=I b) =—2
Ta a
2

W%ﬁmwwﬁnmﬁmmhrhﬂo;

I
B=(2l:;2jr [4.15(b)]

Bor (r<a
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T e SR ek

57 (4.14) & B o 9RO 921 G- o % 9 0 r & o= WG <9091 70 2| gk
&5 1 TR STI-3T9H IRITRR IRl (1 37een 2) o TeRE € qe 78 6t ST
¥ Teet 9 ferT o1 o <feron w5 w9 Freifa =1 R 39 S | revas
Tfafa foomm € ufae s R R &1 fm e @ an e s w2

Tel M 37 Irg o1d I8 € foh S R o aRgefim fm 6 frdt ot o
W AR R ST ewdl @ WY T8 W IR § GEhiE & F1 Gk God € AEH
Tt I 3T o AN, ST 4.5 | 9vi fRT 7T SR It oF 9601 |, 38 W
= B = 1,1/ 2R [FEe01 (4. 12)] %1, S 11 o o3 W gash &7 & fau €,
T o ToIu on] et feman S wehan| ety Geh wga o ittt € T s= watata g
% o 79 w1 glaergds @ fRa ST gehdr ] SRSl SET § BH gHeh SuEnT
A ITART B el 3Td START ek FRmi— IR TR T8 2RIsE §R1 3¢q— gahid
& i uRepfad w | H

4.7 ufATtetent

T TEl U el UiATTereRt ok fore o ==t i) e qiAersh § g qead 7 @
fop qRTTeTenT 1 g SHeT BT 1 qor § eifee €1 qiATers | T del ar)
Tftict o SR W ferqer erar @ fraw weies % 31a fehe oF Y o W1 HId! T
B 1 39 YhR L shi Teh IehR I9T AT ST Hehell © | Teorell afirerent o @it o
o BN IO Fel Gahid &5 Fodsh B o Geehid &5 b1 WY AN e 2l
ufTferet W @i & fory gmfera ari 1 SuERT fehen Sar @ difer Y Uk g W

foraieht @1

.\.I //
IE‘,'E'_-',"_-.‘_-"'_‘,

3STUT 4.7

Il
1

(a) (b)
T 4.15 (o) wftiiere o fordt 9 S wosear &1 gfie § wrex ©iwn g9 10 8, o SRl o &5
Sheret ael AR AT 9 T 21 A ¥ 3fEn, fRg yehR urg-u o 6 o i geehig & T

TR i FRIGd #= 30 21 (b) et aflkfia afefersnt 1 gasia e
o1 4.15 9 ot aRtfia wfiferent o1 geehta &s <grian = 81 fo 4.15 (a)

o B 3 URATIT o U @S i faeiiid eh fe@m 21 fo4.15 (b) § JaehR
Y W T W ¢ foh & TE-T o %Y o s geehid & T 8 Wl 21 fe 4. 15 (b)
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33Ig{UT 4.8

o g9 I 2@d ¢ T 90 o Heq f9g P W gawd & THEAM, Yool qel
URTfeTeR ok 318l o TR 1 9l W o e fog Q W gaehi &% et © SR Wy
& I8 ufAIfereRt o 2781 o TR € AT ST cAsed el fcded hiE ueh o
T B S-S ufEfereR # o § g B € 98 del SoHehR o oF el Sl
fe@r 3 @t ©1 o 4.16 ¥ I7 stewiierd foson fefaa fohan man 21 afteferent o
IR G & I B oIl 81 GRATerRT o i &R g W g & o1t ok

G B 2
z IO;OI'I'I'IE'I'I'I'I'I'I'I'I'I'IE'I'IOI'I'I'I\\
3 i
I a A b

==
\ )

N I I I I X IO R X I I I I X I X X XXX X]

forT 4.16 safuss @t gfnfernt &1 Jawia &1 gawig &7 w1 Huifa w0 & foe
T Tk SR UHR-UT a, b, ¢, d R =R & €

foret TR AfEeR-T19 abed W foeR &RU S foF S @eh g s g
2 cd ok IRV &5 I B YR Tel be 92 ad & S Gah1g & 1 TH TA
21 30 YR ¥ Ml TS GARF & B FIE AKHE T&l | WE A ab o SR
JaH & BT, 39 YR, UETR-U9 1 WETE dag L= h |

M AT fq i e B # W@ n ®, 99 B i P GeA nh €1 39
TR e foga ¥/ € 1= 1 (n h), 7l [ wffaes ¥ venfeq foga om €1 ofemer
o uftuefia fEm o SgER [THIR 4.13 (b) 9]

BL= uJ, Bh=y,(nh)

B=u,nl (4.106)

&5 =1 feem <faro g5 g 9 Ui =it B aRATTeTehT 61 |G : SR ThEHH
TR &5 Wl i o TeIq foran <man 1 oTel 31eard | B9 9% <@ fon afiifersht
T iR 71 die Hie Wl [a9mel a8 Sc= w99 2

ISTEITT 4.8 HiE RATCTenT fSTEh! @arE 0.5 m qe1 541 1 cm €, § 500 W &
79U 5 A fgd 9 efed @ W 81 At o i gkt & 1 qREm s 2

n=%=1000 T gfq Hiel

FaE 1= 0.5 m T 551 r = 0.01 m| 38 I&R, [/a= 50 314 [ >> a
T: BN ofel AT 1 G [FHhT (4.20)] 1 ST X Fohd 7
B=unl

=4n x 107 x 10° x5

=6.28% 10°T
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T e SR ek

4.8 T gHia} Tae@ ammei o e se-UfmeR
T0 TE W@ Tob ¢ T TRl faga uNEEl =k o R
<[eehld & SO B B Al aE-Hed em %1 ared s 2l
e & B Te ot Wi ® fR foRm uRel weeh W e
JaH &7 9 ARMd Hl 71 TS ARG g G F1 ST
T B 37 T S HEA THETA ¢ o ThH-g o qr feord
T foegd ¥RETE! =ee Tk S W (Fahi) 90 AR |
T 1820-25 i @iy § TR 4 39 Jahid 9@ I Yohfd,
! ToRId 41 oF IRET0T, Ttk i STIeRfd qe ST W Hefar
o WY 37 AIeThi oh o i §U W FRar 1 st foRam 5w
3AM H B9 g fog[ UReTEl Srerhl o TRel SEEI0 W
B == R S wETad YRR & 99 Wi ®E o6 9 SER
Yhe G H AN TR S|

fa4.17 T 3 Y TR TOF o 0 b T M E oy (o7 417 S I, wEa =

e gor 4 # aen o (wiax) s 1, wen 1, feree e

AOfadt o (TS i TerEd & W R SR
M TF-TR Y d W R @ B 9eF @ F

yafed & @I €| =9 ‘2’ Tas% b’ ok Y v fag W RO A b’ W S A A9 B 3

THF Gk &9 B_ T @1 8 79 &0 g 1 % STgER 56
e &5 1 TR SAE (S etk afdsia: W e ?) B
URR o qfRuef fom stear [T [4.15 (a)] o TER
9 gaid &3 1 qReT

Ba — #OIa
2nd

= b’ e fomga o I, yarfed 8 W E B, % RO UREA: TH a Hh
ITHM Il &1 39 oA H1 9 ATk ‘2’ HT AR A B (3 3hhT gfie wF
THd §) T9 T 9 HIF, 5N TERd FW §, Sk 2’ F FROD' F WS LN
S S T HHRLT (4.4) W T S HT qRATT
F,=1,LB,
OIaIb
:#2nd L
aEE W b’ % HROT ‘2’ W Tl hl URehord e G9d 81 f5 YR e W
foam foran o 3¢ g o fa=mi o g1 g9 ‘b’ § wafed g & o %R ‘a’ ok
Ge LW A F,, & 9WeR 70 ‘b’ 1 3R fAfde 9@ % wohd 21 7% ufEm § F
o SR 9 ‘b’ T SR e g 81 59 whR

F, . =-F

(4.17)

(4.18)

ab
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3aleUl 4.9

&I T, T8 <2 o dER T o FEW o ed B 3 YR BEH Wi
reteh! qen STafiad! faga et o fau 7 @t <l & fan @ fF sm-gmed frem qen
RS &e1 gRT 9l IRomg =2 o Tfd o die fEm o ergEy i

T SR I gRomEl @ I e TR wEe fien ¥ yerfed e areft farm umd
T T H SAHT H 21 79 98 off 9 wehd & for faudia fensti & yenfed g
aeft forga urd Uk TR 1 Hidehita el 1 3H YRR

IR YRTE 7ehiia ae Fiaawiel YRIe gfaenfa #3dl 81

7 from 3@ fram & faoda © fae e ferdgfast o sreem fman o
“gerdE otee W wfdeRtdor qen fasdE et W eendu g #17 Wy dedE
(THIR) ¥RE Ueh TER i ST et

A ST f o F,_ o 9fd Tehish @ T ARG ol o IR i fefud
FAT T T TR (4.17) H,

_ IUOIaIb
fba 27Ed

ST A 1 ITAM ToIgd ¥ o Ak TR (A) T IR 1 9T i
¥ feral ST Hehal B1 98 U@ SI gl A W 9 T 2

T UfERR 9% STufad! fogd o © S < o, Eie Uit STy s1e o fafa
T wh T Y Im T R feod Taia =rerhi | Yenfed &1, df T9H § Uk ATk i
T et oo W2 x 107N &1 9 S Bl 21

‘YR’ 1 I qRA T 1946 § SR TE off| e U Ugifae aier €
ZEER | BH Yool oh gk & o YA ! faqw T A6 q91 9gd o ali
& T W Sfaa Sfafa &1 sghd #1 shefodl ot wfeul Tk ST, 58 ‘o
T’ HEd §, 1 STAN TH AR o w1 A9 % ferg foman S 2l

T o SI T, 31efid Fold i 16 g9 UERR o U § IRefud # 9ehd

e fehdt =Teth | 1A w1 S1afiad faga o/ yaifed gt © df SThT STy e
T T Yohe ® yarfed 6 i WE TH Fa@ (1C) Bt T

IIEIOT 4.9 Treh Fuifd o W gesht & qawE &9 %1 afaw wew
3.0X1075 T®, a1 39 &5 1 feun Aiifees <o § Aiiies S i oK 2| foreh
At ofd @Y =Teieh 9 1A H1 SURad ¥ veifed 8 @ 8l 59 98 ar R
&St I R T © e fagd O o v w1 e (o) 7@ 9 uRem w1 S (b)
2fegor § I T 3R T Al GR H GAF Thlh @ars W a1 kel 22

TA F =11 xB

F = IIB sinf

Jfd Tkl daE W oA

f=F/l=1Bsin6

(4.19)

* T8 g w1 Frekhor ® foh 9 OR wr gug faek fagg umd/steran wfqeier sewn @t ©
o STERI/ATeeh] o6 g dall o [T =ed H qe e @n) Tl gan =Fed % de e
1 AETFSh RO AR § frelt forper Fert o Ham w1 ERern 81 quify 7 fagd gaw
&= % T T AR feafl o yehtor W on] Bt €, Wy 79 v o W T & gR g
o &t ot wfwfera fean S
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T e 3R G

(a) S foe@ o qd 9 ufvem i R yerfed el §, 9
6= 90°
Ad:
f=IB
=1%x3%x10°=3x10°Nm'
g UfER w1 gRemn § 9t ol o 7 2x107 Nm™! @ =51 81 37d: Qe
T HITRIRLU T o [T ool o Gahid & el 3T Y[oi-Heeh & o gl
T TAG HIA WE@qUl ¢ I i fEE SreigE ¥
=9 fewn w1 ‘wfel o @y UERd’ o 3R T % gh W fRer s
Hehdl 2
(b) v faed o o YT w1 fEen 3feor & S’ 1 SR R, @
6= 0°
f=0
31d: dTeleh W HiE 91 T 8l Bl

4.9 faEd 4w umer W e AUt Sawnd fgga

4.9.1 THATN Johd &7 § AR T any
I9T U S AT

31 TH S0 AE fRmEnd f uween gaw & § fed w5 /
SRR T FEd safadt faga [ venfed 81 @ 2, T 9 2
T[T T ST hIAT 1 TH W FE A 9 SR T gl 78 /
IIER 39 f5ud o IaeR o gHEd ¢ S 98 THeHH fogd &
o gurien € (3w 1.11 3f@w) |

TEe B SH TREl YR T FoR A O ST et %
79 YR feord @ T ThemE ot &5 B U9 o ad § €1 39
99 4.18 (a) & @i T B

FaARTI & TR HT QA T AD qe1 BC W h1E ot SR
TE FIAN FE WA KT ST AB & @ ¢ a1 T W TAF,
SRIfE e 2 formet foen o & a1 o et 1 SR 21 39 9 Fs

T IRAT ©
F,=IbB < a/2—><— a/2

T WR, GaE & 91 CD W UF 79 F, R0 i § v
S UT9T o qct o oeR ki R B 39 ot T URA ¥ ™
F,=IbB=F, F,
T YHR TN W R F2 97 ¥ ¢ Tl F, O F, & (®)
T o HROT Y R T I ST h H €1 T 4.18 (b)  for 4.18 (o) ThaEE Ga 69 7 feom
HAD fat & U1 1 T 5v9 e w0 B 9% e A T w g amwad sraaen st guwia
g Tl Sl T W e g Y WG S HA BT AA gl g w21 @ S o

6’V lni21be

arrepot 1 o @ 38T o SR ® 9U1 ST Y et i
a a e ol T HT 2 (b) Feel R T
t=hothg I FE FQ T 123
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% iRt

= bBZ + IbBE = I(ab)B
2 2

=IAB (4.20)

Tel A = ab Fd &1 &% 2|

319 BH 37 3H Yo W faaR &1 59 9191 &1 9 gahia & o ST Tel
€, Wq $Toh o IS 10T ST ©1 BH Heehid &5 B 9 el W Aiels o wig
T HI0T 9 od & (& hi01 0= 1/2 o qeTedl 7)1 fer
4.19 ¥ Ig =AM9F THO1 91 T 2

siell BC G2 DA T S1Ed 9al IR § 99 fIem
o faulia qen geelt & o1 & Ifw & i &1 A 7o
BC @91 DA & G&fd sl 1 Gaifea #xd 21 218 &
Ifee GifEd B9 % FRO ¥ TH W H FRE w1 €,
URUTHEEY IS e ot 1ol o Ul T €1 geneli AB
qN CD W FEW 9 F, 71 F, &1 3 +ff afwm afeq
T T foadd 2

F,=F,=1bB

WY 3 W@ Tl €| Tk TRUTHEEY ed i 0 Th
o T SO el 21 qety, fuwet genor e rer e
TA FaAehd & o6 STSY o, i gl § o S0l h
URAT o1d HH B| 3T HRO I B & SogH o9 ol
ol o ot i ofeed g0 %A e T 21 fe 4.19(b) ®
T AD ¥ 39 a1 53 fe@mn o 81 6y e g9
T € R A X I Tk T oA ) 9 W el S
1 R R

(b)
for 4.19 (a) T ABCD &1 & Gfee1 gaia &=

r=F %sing+F,<sing
2 2

T I ARfF B0 O T T (b) TR HT H =IabBsin @
| S AB T CD W RRd &1 F, @1 F, =IABsin 6 (4.21)
T T S-S 6 > 0, Ig™ o Tl o o deed g3 ot

I T AR Fgdl 1 THY 9 W@ 79 S € 991 7 I 90 oA A0 A 7 S
| THIHTI (4.20) T (4.21) o oA SO HT Feedl o Gah1g SOl &1 Faha
&7 o TRY TOFHA o ®9 H T L Ghd g fId O ue o gashig syl
B TH YR YR i €

m=IA 4.22)
Tl &7 Gfeer A 1 faen 3feror e oss 9w o ST{ER #TN o qc o iR &1
R FfEse 7 (fo=1 4.18 3f@T) <fh m q&1 B o i &1 FHI0 9 T, THEN (4.20)
T (4.21) F herel Teh AT N o4 Tohal ST Gehel ©

c—mxB (4.23)
7% feerdgfae! & oo & wew B [foem & E H foya smel p, 1 e
faega]

124 t=p. XE
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@}wgwﬁwm.m)@w%,ﬁmﬁwa%sraﬁﬁnﬁmﬁ]%’ammw
Am?*%|

TR (4.23) W T € o ST m Fhid & B o GHiaT 1eqel Y@ grdn
g A o el ¢ faqw &1 ST @1 S el W o St T g df a8 wreeeen
1 AR AT a1 B (FTE FEha 0 m 1 e a8 W ot @] g6 ) | S m
A B THR B & A Hreewe T gt 81 Feel § g off guH g W ae St
S Bl § S gheell i Gy ST qo feufd § o <a 81 e 3 giawwiol e
€ o wrereEe sl Bt § it gl § i §uiH eH W U wel ol See
21 € S 39 U | gfg Y < B 59 o S0l St Surefd o HRoT € o ek
AU FE GIh1T fgud Il A & o WA W H Whad FL Al B

I e & - T gUN W F o o ool o fer sHeten, eieRtor (4.23)
e ot R B B q9 TE A 9 YR A fhA Sl ©

m=NIA (4.24)

SSTETUT 4.10 10 cm B +1 foredl sheedt s o-7@ 92 100 B €, §3.2 A
fog[ o yefed © Wl Bl (a) Bl oh chg W Haswid & fhad ®?
(b) 39 el T Gk ST T 82

Ig hecll Healer aet o Wl @ don ferdt fa s1et S Sgeh a9 ¥ wifEd ®,
o R SO T o foIU sl 31 U 2T o1 ThHHM Heshia &5 afds faon & ?
S T T 3 R o W eel 1 e AT A9 R ¥ 31 gIH 69 &
TTe § el 902 o vl R Ui T Sl B () SARFas den sifm feurfa § et
W 9 S % GRE & E2 (d) 90° W U FHI o W Fecl gRI A
HI0ia =Tt Rt 22 Seel w1 g Ol 0.1 kg m? B
&
(a) GHIRIT (4.12) |

5 Lo

2R
&l N = 100; I = 3.2 A, T R = 0.1 m THfET

_4nx107 x10°x3.2 4x107° x10

2x10™" 2x10™"
=2 x10°T
B &1 faon <fe g s Frem g0 9w @it 2

(b) EHIHIT (4.24) § R SO0
m=NIA=NInr>=100x%3.2x3.14x 102 =10 A m?
79 =R TRy fen s g% siqes e g @ R

(© t=|mxB| [SHH (4.23) H]

=mBsin 8

HRH H 9= 0, 39 TR ARHF 9 30 7, = 0, 3{d H 6 = /2 (323 909)
9 YRR A 9 Pl o= m B=10x2 =20 Nm

B (X 3.2 = 10 1 YA FH T)
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% iRt

(d) =g = fgfta fraw 9
g d—w=msin0
dt
Tel g el w1 Se Al B @ fEW o SFER
do_dodo _do
dt dédt dt
THH ITAM HH N,

J odw = m Bsin6dé
6=0W0=1/2 I FHHAT HH T,

o n/2
g jwdw= mB j sin6 dé
0 (0]

wZ
g 2f =-mBcos#é |g/2 =mB

1/2 1/2
o, =(2mB) =(2X20) =90 ¢

g 10!

3qT&0T1 4.10

ST 4.11

(a) forel fosh &iftst det W 1 foea YR TR Ire @1 &1 1 39 U ok
R SR UH GaenT & Tfd e < weha € foF T e o1 o1t ok =R
3R T FFhY T (AU FeAfeR 3T o 9’ IR |

(b) 1S Teregd =Tt TR uIel fehelt Woherm el g1 & o feera 81 9fg 71e ure
S o foTq Tda €, dl 39 Lol dqe o fRehfaarg @ g e <wisy o
O F &4 (R & + TN N S &) HT ToAd SAfshad g

(c) @ifafd ke 1 g foaega URETE e fohedt sTer ekl & & e 21 afg
AR el ® ° 7€ JuehR S i Teul Y ol 82

&

(a) &, Tk 3Heh fauw Heafer e o 9@ omeul ¢ &1 eTewashar arifl Wy
©=1AXB, 3R JfF &fas T 1 &k WY A SR e ¥ €, ¢ 1 B
o fordl A o faQ o o q@ § A1 eul

(b) TARR e aren fepfa=g o8 & e e &1 ahel 9iee A =l e
&5 % feen § e 21 39 fepfo=re o I g Sea= g & el & i
feen & € 21 5@ YR, T &5 U1 o 9l % e BH o Il ghel & ol
Aferehan wore UEH i 2

(c) 7€ & o wided qel W gk UI9T 1 &Y THIT B0 T oidl 8 diich 389
Bt ATIshad orerd Yelfed € Woh| it fendlt <t ¢ uRfifa o forg o w1
&ohel ferelt ot 311 SRt w1 qor W Afereham g 2

348Ul 4.11

4.9.2 TR To=[d amT urer Heeha fgya

TH AN W e Hifelsw gaata dcd & ®9 ° frdt faga uw wen & famg o faem

20 F1| 70 7 M 5 R faega o urer & SRo1 gasa & (I RE ®)
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T a3 ek

SRR W g fgyd o foea &5 ¥ 9gd %o THM el 81 S9M4.5 W g9 R e
o IR R 191 ToTerd STafierd! forga o Iweted €1 &1 §, o R0l I9l o 318l Gk
& 1 oAk R ol 59 geshia &5 w1 uRemr [EHeR (4.11) ],

tol R?

2(x* +R?)’"

T sHeRT fwm 219 o STfew off 99 3o % siqe 9w g1 ura fohanm T en
(Fr14.10) | T&l W x T91 o o5 § STk 2781 o Y T 81 IR x >> RE, @l
T SYUH oFSTh o 81 ¥ R? 1 IUT T Hehd 2| TH TN

B:"‘)Hi2

2x
& ST, U7 1 &5%A A = tR?, 39 TR
B:ﬂobz

21X
ST 5 Ueel gHA geehig SOl m ok aRerer Y gRem
m =]A% 9 H F i

B #OII]:;
2nx

Ho 2m
T an X
GOl [4.25(a)] 1 98 oreh fondl feereem fgya o fogq & o forg wea
e FoRT ST ek ATk § HThT Uel @Al ©1 39 GHMT i ST o fow g wfeeenfua
F B
Ho = 1/ &
m — p, (feeremd f5ya)

B E (fersda &)
@ BH W B R,

__ 2p.
C4me, x°
S o @renel w9 9 fopel Sea foya 1 Sen 31er W feregd & €1 3ok T W g
3T 1 ST 1.9 [FHe0T (1.20)] # 37 fohan e
I AT ST Hehell © o ST TGl 1 3T o o ST S ekl €1 BHH TE
e o fF fgya & <faaa fgfauss w fog@ &7 [T (1.21) 3fan]
P.
4me,x®
72l x fgya @ g0 ?1 4K &9 STk Gad Hp > m a0 g, — 1/ &, 9 Afaeenfog
wX, A 7 T o ao ° fegl fag e %% 9 3 x 7, % faw B % qiom ww
B TFd Bl x >>R o fau

m
B~ Z_;F; x>> R [4.25(b)] 127

[4.25(a)]

E =
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% et

forelt fog gaenta foya o foaw Tl [4.25(a)] @ [4.25(b)] 51 fsT @
9Rtoms Fenef s° S 2

SR IR fepelt oft Toae II9T W AN B 9T S Hehd B | THad fagd o
et feRelt eter gawta fgya o qod el € et gaa emvim=TA R W &%
e Tgege ol p o Tgw 71 wAM S, 361 2 g o TR el ST e § TR i
e foue < ot TohTEd — STawl (e foEd Uhyet) § fHert e 81 Sefh
Jahed W IS Jehid fged (Ster faega o)1 ) U T 9o acd ¢ gelhed B
forgd el oF THqed efd Geehia Wehtpdl, i Skl o1 qeh ST @

T T S o R e IR I (i) gkt & Sea sk © (T 4,10 fEw)
den efush SREl W U okl f5yd 1 TRE R Il © 990 (i) T Tk ol el
T BT € S Gahd E| 3Hh YR W TR | T8 gEe o o R wme
wehed Walfed g mieh o RO B1 FE 1R Y ¥ Tcd Yol gl € qen o1e
T IS oft Fehia Thyd TSl @1 S Tehl 1 91T I H1 S gl el WA
o off 49 gaektg ool € S yaifeq fora e o #wer T 2

4.10 oA et TeamrHey

311 3 o 3P forga aRkuell # yenfed aet qen dieearst o foug o fowam & ==t
I S gh! 81 TR B9 3% FRE TR Wiod €1 B9 I8 9 wed € T el ufy o
1.5 A faga om0 varfed &1 @ @ steen frdt i o foxd
T % e 1.2 V fasara 81 o 4.20 # 7 32%9 & ST 9 fEe
S STl U U <9 T § TS Fer gech feariR
(moving coil galvanometer — MCG) Fed &l 78 Tsh g Jferd
 Torrer Tgia 1 A g ST 4.9 T w1 T8 == o UR T
TS T Hehel B
= Feel Teamiiel | fordt whame B (eia) gasa
1 ST S T A B e T T A T A
Bt © (T 4.20) 1 39 sheell o i Th so R T4 e
HI S Had gahd &3 H 5 & TS a9 I gah i &
FI goeral § off 9fg L 31 71 99 39 Gl ¥ BE foRE G/
Tellfed 1 I € o 39 W Tk oA 3T HE FI Sl G
(4.20) % 3THR 39 o S0} ¢ H1 A R §
1= NIAB
7el, sifas TR o Uikt o o0+ | e1ef 7)1 e fesmea
% OR g% &7 559 7, v 9 el o forg fyu Mo
SR 9 W sin 6= 1 fean ¥1 7€ g9 9 01 NIAB
o 4.20 5 Feell ToaHdie T sEEal gee | i w1 g9 Sc Wl @ U hora®y el
1 AU 3 T TS| SEEEAER T o e WA w81 geelt ¥ I wAr S H gheett o
SUSFIO] T STAR EH G/ HT GG A AT gl o folie § ool SOl feg Seq= B WAl € S el o &
ST (W), = R SR (A2 F ool NIAB Y Sqfer F € ewasd feet ¥ ¢ F b
WA G B & A w2 TRt o e on S B Areewen o
2 k¢ = NI AB
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| STEe 3R ek

TeT I AT 1 U T 2, 1efd ufd Thish e TrE So s 71 faed ¢
T TAH FAF o W IS Tehdh N A W fen 1 whdr g1 SR 9w
% ITEN ¢ 1 WA

NAB
¢=(T)I (4.26)
IS i AR 1 A Fordlt KU M feaHier o fore uw Fadis 21 feamier @t
SUINT HE FRR & TR ST Thdl €1 THRT ST Tk GYEF o €9 H T8 TG FE
o g feran < wehan € fop wftuy o e faga «m wenfed &1 @ @ s1efen =& 3|
TR T ST T RIS Ug awen § foran ol S fooH et 1 San Hg=h
o B H HI © d TR Yohdeh qremeen (Y fae feafq stafd o geot o &1
faga u yenfed &l &) 9M & w9 | g € 7 f e e s fw e 4.20
o it e B yenfed fagd ¢ o SER NeanrHIet 1 Hehdsh fagd o1 w1 fewm

& e a0 eEn Y faaf| 8 S B R,
Hearrfet w1 ST 36w § Rt oftvy § varfed foem uW & A & fem O

Urte 1 wifa 7T R S TRl 3HeF 3 RO © (i) TeaRiel T STeid G IR ‘

T, T8 uA Hife 1 fogm um & faw gof S fage <@ 2 (i) feg s w AV

foru fiearfiet =1 aftwer o Sofien & Sien g 21 s gaen vy atfees g e | R, |

S ufey § wEifEd B Sl fEd 9 % W R e A s e R @ T
F % U Tk Seq-TH aren s r B vie Fed §, feodme ® geet & |
REsHT H WA feRan S € e stfueie faEm oW 39 v § yarfed @1 S g1 3 oo
TR 56 SR T Wil B el e et

R,r,/ (R, +1) ~ T, I R, >> T, fom 4.21 '

= ftusr & Wiy R Y GO H r 1 T RH € ) W a9 R ey d s e
T GAE S FH AT R SN B G 31 59 S w1 A e 000 1, TR
ot 4.21 o fe@mn 7o 2139 YhR a9 UHEX o Y9 o st o feen s g o P e
ek ST & R H1 HE Tel ST e Qe B gt o wRam w6 fay w (G) FOHE(A) H
THE U % B H HW ¢ GHET (4.26) F STER G0 gufed €, ARG HT

¢ NAB

7=T (4.27)

forell off Scuree o foq e &1 guifed & 9fg & &1 WA ST T/ ——O— A —
o 9% Fecll § 6l ol 9@ NH g &L 3 TH 3T TN i STEaedehdl o STIHR

TeaAriet 1 =97 3 Bl ‘

RITYT hT S9N URay o fFdt o9 & f & o9 e e s for . VY
dieea Tl & ®9 § W 8 Hehdl S| 39 S oh oY TEeR! URUY oh IH A o | R, R |
e H o B SR R, 39 W etered ¥ Yefed B =fey, s, dieedl O T
T T TS AN 1 ST faagsy s W W 7 W F5 g S fasie RIS

H Tk Iwd § FH W@ & T kT URYSH ST WA ok Ty, oA o . ,
ot F T e SRR R S S 31 79 S A o i 4.0 F 22 A 8

g1 gfadie R et

T T ©1 oA ifSe TR ofe dieeHier @ el giaw, e () F
R,+R R: &1ofd wfody wgd sifrs 2 el (V) | aftefda
FeeHiel & YU i AMfhd HT & S © Afeh ST 9 Sieed 1 7 el Eauil

ST Hon | forelt SicedTdt i diced guifed i IR« g9 fa&g ufd e dicedl §
FW &1 T (4.26) @ 129
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% et

130

3q1E0T 4.12

()=

v Uk Jv Kk JR (4.28)
TEl Weh Aok e A 34 A 8 ® T o gunfedn o 9 e W T e

Tl ? T dicear guifear o «ft gfg e Swh emgy THeRtor (4.27) W fomR &Y S

RT GoIfEdT 1 H19 Sar €1 A N — 2NV tefd ik 6t gen S w1 @ S, @
¢ 4

L 5927
I I

stafa o/ goifear off SEER @ S ®1 feRg, Toommer &1 ufRy o
T 8 SH H GE § Ffe 98 R kI e o STHANU €1 GHishI
(4.28) H N—2N Td R->2R, 3q: dlcedl gafed,

g 9

_%_
\% \%

safafdd @t 81 o7 A% w9 W NoordieX ¥ tfiex § wuiafid & & faw st
oo forT S & Troariet &1 dicedier § ufiafdd & o fau 339 fa=r goem
fow S =nfew)

ISR 4.12 A fE@ MU ufwe § ¥R @1 we @ @ af e
T, (a) R, = 60.00 Q e T FeadHieX 21 (b) WM (a) ® wamn 7
TedHieX € 8 WY THH! r, = 0.02 Q T ¥ TR ThMR Weitex | qRafid
R T B1 (o) I TR R T SRS U 2

~ 7N
—(®)
3.000 Y
}—

3.00V
o 4.23

T
(a) WRuy H et gfemry @
R, +3=63Q U= 3/63 = 0.048 A
(b) UHieX & ®uiaRa Teamrex s g
R;r, _ 60 Qx0.02Q
R,+r, (60+0.02)Q
e ¥ Fa giaa
0.02Q+3Q=3.02Q 3@:1=3/3.02 =0.99 A

(c) ¥ Ufewy o o7sel UHier & forg
I= 3/3=1.00 A

0.02Q
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T e SR ek

Q9T

. F%a & B W o &3 E &1 3ufefa ¥ v a1 | Tiaae foRelt e1ent g |

T A el St i @Rl St shed &1 39 A9 KU U e g s e

S 1

F=q(vxB+E)

JaHT &7 q (v xB), v Afeiedd § de A T w6 9 2

. loeE % R @Y e e el faga aw verfea @ @ R, e
THTHM ST Gahd & H ol F okl S9d il €,

F=I1xB

Tel 111 = [qen1 1 faen fog w1 e g0 eM 1 S 2

. el THEAE g9 &7 §, FIE AW g, B o Tfdded ad H gaehR el

H TREE 81 TR THEEN el T 1 g S gEaiiei S Fed §

9 38 YR = o S 2

qB

2nm

IE Aghd & HI A q e W AR T8 w9 deF w1 SwEn

E@?@’ﬁ%%ﬁ%ﬁﬂ%ﬁ&ﬁﬁﬁﬂﬁaﬁﬁmﬁﬁmﬁ

B @

. TE-EEe T o SR d1 AT o foRdl stee feY eTafad! fora o 1

yefed & W ?, o %Rl ¢ 9iew 30 W feod Rl fag p W 9 &9 dB

TH YHR I R S 8-

V. =

c

dl xr
3

dB:&I
Tt T

P W A &3 UK T oh [T BH 9 Wiw Aok i Aok i G Aas
o foTe FHmeRfad e meul
. e R TR el fE@ [ 9R yaifed e W €, o hRo1 g 9 oref
T x T AR &5 H1 I

_ Ho IR?

C2(x* + R?P/?
Fedl o ohg U TH &5 1 TIRAT

B = ol
2R

. QR &7 IR f7m : A ST g e 5 S ferdll 91 ¢ g1 aierg
21 79 UferR % Fom % STER PBedl = ol T 1TSS ¥ Farfed for

a1 B 11 g sferor g Frem g fwifa foran ST 21 &89 =@ 59 frem
o Wefiohd 9 W == w1 81 AR B 9% 9% 1 AR Lok & fag R waeff o
e fféee € qen aitfy o srfee goet aiwmn Fag &

BL=p, I,

7 [, 5% afmer g uites Je fam um 2l

. Toreht e e IR fore 1 forega o wenfed =1 <@ R, W R S8 W feo Rl fag
T GAhF & HT GRAT
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B ol
21 R

&5 Y@t qr & WY Hohel 99 el el

fepelt it wfTferent oo 1T o1 wefed &1 @ 2, o ik gasia & B
1 R

B = u,nl

Tel n URATeTRT 1 Ul Uehish ofslE | S 1 G B

iR forga U eRfta qen gfaeiat faga ard wfaefia s 2

10. 58 9 fa9e N U 91 A &% a o Iedeira e e o um 1§ yarted

11.

2 W ®, 1 Tk e A0 m B ©

m=NIA

qo m 1 X 3w w5 ofrss fram @ Fruffa @i @1 39 fem & orER,
“ ST T T hT T i T YRR I oh STEW HifeT foh Snfera fagga s
it fawn o Gehd Y o, TR FT AR f@=n e m (3R A) FT fen @ 21
S Ig Tl fRE THEHH guhid @9 B § W W € @ 39 W SR ol
F=0

AT 9 R A AT

T=mXxB

forelt =11 Sheelt NeaHHiet | 59 el 3ol =1 AT G o Wi st Sarspof
Tferd Y ol @ I a9 BH 9w el @

k¢ = NI AB

el ¢ Her a8y & ae k A 1 UsA FEdis 2l

forell =1t Freeht TieamiHieR i SHHT heall o Twdshd | i eTeq GRHATor
vie YRR r_ oG hich UHieX | Tl feran S whal 71 TeaHHie 1 et
o WY Yook ¥ ifien TR 1 TRy Heg hich 3§ dlcediel H aiand
fopan S Heha @1

sifeaen T pPoicy ehfa faurd B IPED feoquit
™ 4
el SATRTRT ohi m Ko et [MLT 2A™?] TmA™! 41 x 107 Tm A™
R & C B afew [M T2A™] T (%)
Gt Sl Q m e (L2A] A m?3eaJ/T
LCSRERGIED Ic st [M L*T 2 Nmrad! Teoamet § giei=r
faemoig faua

132

feeraga &5 W@d ¥Feel W SIRY EehY SROTEY T THIS € Sl € 312 3rd
W W A1 Toele g Wt €1 gk e @ wed o urel S €

39 31 | afvid foeR  chael STafed! fog[a uied (S 9T o |1 gRafad
T B E o & @ R
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

T a3 ek

T o T uRafdd B et faga umie & forg = w5 daw fEm dgaeseE
&5 o o 1 T B W & 9y gl
RS o7 o HHIHOT h1 O] FHITT,

F=q(vxB + E)

a1 1Rk 39 5ot 3 F HEHAH AR fTERe] 1 e eefia fmem afg e
Ueish Tk W A H UET S STel SHeT &k A v &l @ 91 1 gt S
I Bl S 1 99 ST U1 Y G T A GEeE o Gehdt © o 39 U
W0 ¥ U 3 e & faemm 81 59 At o fowr | on TE S 36eh
foma & o9 o1 &t waned ® we| AR 39 9 W W IR I @R fF |
foRienarg 1 gumee 59 qea ¥ fifed © fof fomgd iR gashe Th-3 9 98 g
ThH € (fagagase) iR RS st 1 ek, Yohfa o ferelt wrdsdig oy wae
%A ¥ efafifea T 21

UfeR w1 uRuedig fream, sr-ed o 9 e @ 1 98 a9
g feha S Hehdl 21 581 SE-HEE FEm o o9 € e @ S sy
e =1 e fom 9l

A

AR 1 Tk JRIhN sheett § 100 Y &, Yeis &1 5541 8.0 cm ® @R &6 0.40 A
faea o vaifed @1 @) 21 Fech % ohy W YR & %1 GRam 94 72

T @, @ R H 35 A faga um yarfed @ @ @1 R ¥ 20 cm g R feerm
forelt fog W gawta &5 1 R o 22

s a1 W @ T o WY aR | 50 A foRE 9 S 9 Sfor i SR yerfed
@ B o § 2.5 m T R feord fereht fSg ® gata &5 B 1 wfiAm
3 3gT e T w @)

ey e &fast fasiell & R ® 90 A faga o)1 gd @ ufvem &7 iR wafeq

2 @ B X % 1.5 m "= fagd &R % HRo1 S gahig &5 &1 aiEn 3R

fewm == 22

T R food 8 A faga ¥R vefed &1 Wi ®, 0.15 T o ThadH Fehid &5 ¥,
&5 W 30° 1 101 10 Y @I &1 THHT Tehleh el T @ ofel ol shl TIATO]
SR THHT o @ 22

T 3.0 cm e aR f5d 10 A foregd om0 wefed &1 @}, Tk qiAforss o fiw

IHoh 18] o ieed @ &1 Uikt o et Hehia & 1 7 0.27 T 21 R
W O ATl ok g o I R

TH-TN ¥ 4.0 cm F T W@ T @, e, TAM I A T6 B 9 %A 8.0 A
T 5.0 A F1 fored om uw @ fen § wanfed @ @i E1 R A % 10 cm @ W
S T R TS|

G-I H Fefl Tk aRATferRT 80 cm el € R TEH 5 W ® 5§ yew
H 400 1 &) ufAferht &1 =@ 1.8 cm B 3 396 8.0 A foe «m1 wanfea &
@ ® @ uftIfereRt & fiat o o UIE Fashid &5 B o WA Uiehferd iy
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4.9

4.10

4.11

4.12

4.13

Teh SR el f5Ush! geish 9o 10 cm &, § 20 W & IR 568 12 A TR

9N Yefed &1 T 81 Feol Seaierd: Teh! g8 € IR ek qol W e e e

0.80 T o THHHM Felsh!™ & 1 XA & 30° 1 Teh 101 ST &1 Foft W oM

ol ST ATl 1 qRET F E?

< = el Teder Hed M, Te M, o faaror i+ kg
R,=10Q, N, =30,

A =36x10°m? B,=0.25T
R,=140Q, N,=42,
A,=1.8x10°m? B,=0.50 T (i Hiex o fere ferm framier wam )1

(@ M, T8 M, %! &m-gaifedisti, (b) M, U6 M, 1 sieedl-gaiiedisii s ST

A i

T TS | 6.5 G (1 G = 107*T) 1 THEHAM Gah1g & ST @M 71 21 39

et &5 W Th gt 4.8x10° m s o AT § &% o ofeed ST T B SAE

FHIfST foh 39 ST 1 991 FATHR I N7 FAHR Hell Hi 1 T hifaw)

(e=1.6x%x10""C, m, =9.1x10"" kg)

9T 4.11 H, JAR HE § Seiae i GRHAU ST W HifSrel =1 I8 3

TelR o a7 R R e €2 e st

(@) 30 T aTel T AR el a5 8.0 cm © 3R fed 6.0 A forga
U YelTfed el W ], 1.0 T & ThadH &fas aeia &5 o Seaiend: ofesh!
81 & Y@ Fecll o s ¥ 60° i 10 T €1 Heel i ST F Jeh
o T S gfdemee e S =ifeT. 39eh Rl giehfard whifa)

(b) afE (a) & Sart T JAER Feelt H IH AR H1 Al Rl H
HHdela Freel § gfaeenfud T o e (39 v+t foeeo sftafia @)
FI1 ST IW IRAfT &1 ST ?

Rationalised 2023-24
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gachcd Td THA

5.1 gftrerr

JaTE afeeT yHfa ® adifns 71 fovme g fifear, sifagen sewa
TR, A 3R e, qad wifa-9ifa o @ial @ scq= Aifq-wifa & gasig
&5 AT &1 -gaehed, A4 T @ oft qd @ eifeed W 21 gk sg A
o Tk §19 FER7I o T @ e €, SRl 9gd Yeel 600 91 Id qaHT STIH!
o ver fid o
sl eeama o g9 din Tk Tiaeiial STemT a1 foed 9w gashia & 3ca- il
21 T8 WIS S I It o qatg B 1 T oft, 3Tkt g s, UfrR, |
Td WEE q° I D @il i KA S 2
JHIA AA™ H 89 gahcd W T @ad faud o &9 H g S|
Taehed TaHl A fIER 3 WhR £
(@) Yoot T gaF I A IR FA & FTHHT GaRTa & TR Aok 3o
¥ IW T AN Gohd HLT 2|
(i) V9 TH B ok H TWAAAYAd ASHA I WG G W KA ST Ll T8
IT-<Feor feen W Seedn B1 Eeh! o8 TH S dimifers ST 1 AR Hohd whidl
®, ST yd AR S et <fIor 1 3R Gehd il €, Tah H1 S0 ga
FHEA B
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W Sifqent

(iii) < JerR-Jorh GaR! o 1 SUU Y (A1 I N ) S TE-TH A S &
A 3 TH-TW H TR Fd F) T G, T g9 F W R T F
T ¢ TH-TW T SAHT B T

(iv) feret Sareh o ST AR <oq01 eal shi STerT-3Ten =&t fohan s wehan| =fg fepedt
B Jae I 3 9§ fawifed foran STt 29 < SR STe-sTe B gask e
STEA, TSRt Heehea &ffo1 BN Sga STesl i e, fafia geshia Sud qen
Tferolt yaf fo= ga%1g Twyd Fed ©, 1 i Tl 2

(v) ol 3R sEeh! fHg-engeti § gash a9 G9d &)

TG A § T9 T B ok 3R Th IR gOhd &8 H U FeeN o ol

Y YR HU| e Fdohed Gaell MSE 1 90 Famdi| 39k 915 I8 i o ganta

TN o SMYR W gl 1 iRt oy feRa S ® @R R ereeehed, Widgeehe

AT AG-elehed 1 FUM HUT|

5.2 B3 wdh

’ TH U AT 1 BT dle 1 ¥ Hid € S Th SIS TS g o FHR W@l
o T w1 v W TEEE 7o 81 e W9 % g8 e fuw 5.1 ° <uid W 2

e Yo o Yo 98 < i 2 o6 ga o < gd e ©, oF € 59 ol fgya
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R HefT HIOTF T €l B 3 THHT i Sela Uoh HREE U & THqed
eI € 3N 0 SR g el geehia SOl gl €, Wiagae i qwed o g § TS
TTHT] H IROM et et I Bl |1 S RIS STel Gk g & SR feRar S
2 d 5 soiael & whefta gaehia ool & ot faen o gid & SRt Tfa /e 81 S
2 iR Ttk geepta et & o faudia fxen & e € st fq =g St @1 wE
oS % a9 & AR IRd ¥R % wRO B © ek fama o ey steAm 6 H
3 HUT| 39 YHR Y1 H IRom gaenta sl omifud & o fauda faen o
faerfad eia1 @ @R 39 SR 98 Wfaekfdd e 7

i Hiageenta qae B oy, dfen, e, fafern, Teiem (STP ™), 9 &
ifean FiiEs| ufd Heehea @t gl o faemm e €1 o, stferenier uere o forg
Tg T &0l B € R STgehe U olie Haehed oY 99T 39 W BTl 8 S 2

Tag stfues /@M wfagasia gl € o7fd T A TE gl €, foeeht afg
ogd 7= a9 ok 31 K 5 < €t 3 qof wretshar v gut gfageshe S wsfeia
HA | gaH & @ quia: Tk I WAl €, y=-1Td p = 0l T Sfaerh,
T AF F1 IR BT S (T & gl FrmgEr) @ 56 g s
BN AfqETerenl # ol gfigashe ®i 98 IREe $9oh SR % TH W AEER
gurd HEA 71 od fum ufiftafeal o S fF, geshied sl sifq i
Yeiedt s S H SAfaeTersh geehl 1 o1H SO S Wbl &l

5.5.2 3Tl elchel

T gawE gt T Ul B § S STl geehig & H W 9 W &fiv gashe
FT T S| ST &l Jeehid &% ¥ WY guhid &% i SR S 1 Yga et ©
ufd A gah HT AL &f01 9 gRI ARG B 2

forelt sTigashia a1l & TRATOLSTl (31 ST A1 V[N ) T STIAT T3 T Tt
weeh 14 Tgea ol g B1 RemEt w1 gad Agfeses ardig T & wRo7 g g
kTR0l gfteTTd &l el qa wfkenell ael ehia & B, i suftufd § e
fet ATl W sTerT-ster wEsH % faye sl W wwnet | SR B w1 fEwn ok
Iy WEd oy 1 wehd €1 fo51 5.7 (b) 1@ Gahig & o @t g8 et
weref 1 Tk Y WERiG w21 gushid & Y@ uered % Siet Hehisd B St ©
3R T Fah!g & 9g Sl &1 Mfushal Al o 7e Jfg o1fq =g 7, 10° 9 o
T 9N 3THAM o g &F § WX W I8 B = & § 329 & &1 AR I &l
=T FHAM |

%9 gasha uered F-Ueqfatem, difean, siesrm, sfedisq (STP W)
HIR FAES| fordt srggaenta varef & foau y T u <M1 1 76 7 shee weref 1 fsRk
I €, o (Toh W Y H) gheh ad W ff R e 21 9gd S=a gaw &
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F 1 Fga T A9 W, Gk ST Ak W T HE I ¢, Sk qft
et fgya et gadt &5 § YEnell & efaw wifed @ 9 1 9w Hgw
<[eeh W HEArdl

5.5.3 Ciig Sjeehed

o geshia aered T8 geref B © S I gai &9 § W@ S W el gue
T T §1 T GAE & % A 9 e T w R 9o # 9wt
Bl & 7fd § o w1 AR A ST 9 H1 AW H 2| TRE elie gawE
1o o Wehel TRATOLSTl (A A AT SARW) w1 off sTgasd Ul wt aWE &
<eehid fgya el eiar 81 W, F TH-TWR o Y T YRR 3= e o € fom
T A T ° (59 mF #ed ®) 99 Tt W s fen § wfed & 9w ©
TH TERN YW i A o fu FaieH AR i SEvaehd gl €, S g
USAYES o & U 91X 21 Yook SIHA 1 101 GROTH gah Bl ¢ Jredt <o
%1 3R 1 mm B, IR Tk S | o9 10" A B 1 GHgeal gash Tsh
ST W TR THA 9 9H W A5 ®9 ¥ 98edl 8 q1 el T5ied H HE gk
T = % 9 5.8 (a) W fR@m@n T ¥ 59 79 9T@ gehig &% B, oG ©,
T B, % TR 3@ B @ § IR WY & 9 <A & B, i fEen 7 €, W
¥ 5 o | Sl T S iR B, % SR Sk B aelt Tfq Sheet STIHH
Tl 21 die g uStel o UISeR i R 59 o fogd R ST fcte i gauss
o NI SEeh! ARTes T i @1 ST Hehal 21 T30 5.7 (b) = fearfa giar € v
it S dferrag 8l T € S I Y- THeteht T 3tehe faeel S a1 fom
2l

TH YR Tk e geshid qgie | gaehid &5 W@d wgd Ak Hohfsd 81 Sl
&1 U STOHE Gahig &5 H 39 q=ied 1 A Sifersh wifeRenell Saenta & el qi
1 IR T H I B 21 TH e i Fehd € TR ST & 821 o W S =2
D GaH Il H Fah o @ Sl €1 T Uil i Hek geshia a9 A H3R
wie Ha el Sl 21 ekl (A, Uiy, e, siewee @ i %1 Th
frag) T & U IS ® SR Uipfas Y Sueed oiieH TEIl 3 uSrell | T
o T & 3R HT STAN GIR 1T GE T ok A 1wl § off g 21 SE
3R e Goehid qef i Tk Soft UHt & TSt ook a@r & il g € WeR
81 S 81 7 e v € s g ?1 Sfud w9 9 € @ il a6 7 e gawig
g57ef el Sl B1 SEd W e Wile gahd €; Se—del, diaree, fehd, TeifafeEm
K| TART ATUfeT Feheiieral 1000 ¥ e 2

TiE oot o7 o 919 W R e B) v S 9" W U e g, SEeeh
T ST B1 A9 S WS A fosfed e @l €1 qrd 9ed W e @i
Tt -+ g 2
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wrell | STR-sfer fRen | Gehd e w1 g9 Bkl €1 9HH ¢ TH-SW I

Hicehftia ed © @R faadia ya emehftia) foredt o gas 1 sest < 9l o

s ¥ a1 <1 B2 goh 59 S &1 ok o Yo el TEl Ry 1 gehd|

. 9 m g1 fgya el o1t ©8 Haeh i GE geshE &9 B H W €,

(@) 3@ R M I A 9 YA B 2

(b) & 3l m x B gl 2

(c) =T fearfas ot —m. B &t €, Sl 50 I oot &l 39 fommg |
11 ® 59 m g9 &5 B o e 2

. T [TE GaiE U m 1 U S gash el 36 94 fog 9 rgd

R, &l r>> [, 39 TS & HRU ki &F B H AH 0,

B- L0 e
Conr® (s = )

__ Hm

T 4nr (Forgera o = srgfan)

. I HaHt MRE o FAEIER, R 98 g ¥ § TeRA 9 §d gasid
T EHYN I B ¢
¢y = ZB.Aszo

| &AFA
S AS & faw

. A TR i R U AR e & B, W W@ €1 gaHi diar i e €,
B

H=—0

o
ueTel <1 el M 61 Tgge STeul Uil SohTe ST 1 Ue1el o HeT i 8
B =y, (H+M)
. e el <k e,
M=yH 9@ f&¥ B=uH
TS y Wl Bl T Y heard ¢l TR y, Sufah geeier u T
weehsiier p H Frefafad dey 8-
K=ol
4o=1+y
. gaw gl w AR R W dE S 6 faafsd | € wiageesi,
SFTIHIT T wie Fehia| Uageshia el o fau y 1 °F R 3R
TA: IEd HH B B, STGIAHE TR ok A y oA TS 9gd w9 €| e
el o TeIU y ©FTcHeh Wel 9igd Afeeh W arenl € 371 3 B U H & g
Gaul 9 ot TewH S 2
. 9 Ieied S W qY W o 96T % fe die e or g9id ©, Tl geew
HEAN 2l
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Pricy Uefa feumd Tk feoqut
Hy At [MLT A7 TmA" U,/4m=10"
B wfe IMT2A"] T (%) 10°G (MRBE) = 1T
m e [L2A] Am?
sifew IML2T A" W (3®) W =T m?
L » FeTeh STl
M BSIE [LA] Am p =
H i< (LAl Am’ B = u (H+M)
x aafeen - - M = yH
1 st . - B=yu,u H
u Ffew [MLT?A? TmA™ M=y 1,
NA? B=yH
foemuit fawa

. TITGH STERI/ARIST o WIEAH | Jahia YAl i Gareseh a9e ¥4 1800 .

o 1S U1 g21 WAfeh, ekl o TR O w1 UrifiThia SUENT 39 A=l e
T T TR 9 qd B @ o 3 AR STyE o fore, Sete aee
B IS TR T N 21 STy e 7w 2 fop foaa ol st Teh-gm
T Hed 3 gC Fed ) weft fomm AfEiey w1 e g ® o wef
safsyentaent fomm =il

. THd Gt Yal o1 A Tl Bl A ST Th ook ol FHIE h al Ihe

& 1 TR T B FIF U B | 3Heh T gerRhd SIS TS RUCHE
T sl =1 AT 1 U geiagiA W STE 1 R |e| = 1.6 x 1010 C
I & S S 1 GEAAW T ¥ 37 Gt STE T9 =AY TR S o qul
ToTh B0 B1 SR VIRl W, e FEidihd B €1 g9 W el € R Uhe gas
el 1 eI T T € steren fag Se Fadichd S gl =72

. T T4 1 Toh a9 Tohed Yl o1 Sfke el €, Th IR T8 © o gaen

&5 Tt Tad € SR 9 Y St 1 36 T, S 9 e s ¥ IE
B RO T HHW 81 St € (A 3a | o 8l S 81

. Jaa g y o 91 H 3T SR § USre o SHaeR § Jayd $Tal I S

2, S Wiagees SR 39 & Rl § S Wiageentd ueie % fog y = 107
Safh ST gad Tl o faw y = +10-°1

. SAfereerer, aRqul gfagesh (perfect diamagnetic) *ff 81 €1 g9es forg y = -1,

g =0, =0 JaHTT & fd: T8k aNeT & WAl &1 Th HARSIS A2 T8

Rationalised 2023-24



5.1

5.2
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2 for =2 qred wh uRgel =merk o €1 W, T IS reea fagid T @ oS
T M TN | Tk AT o Tk | SEH, FR T S J Tk Faied Akt fagia
(BCS fagid) f&an @, S 57 gl &1 =aren X gehal 81 BCS fagia 1957
H wediferd feman T o 3R g 6, 1970 H, Aifdent o ieiel QWhR o &9 H gHR!
=Yl 9 g8

Wicreehee wetes 21 g8 |t el § faemm 81 Wy Sgas ™ e e g
weref ® 9% Sgd &7 eI § SR HeR Ul oIl Sgd hied T

T Uil 1 Aok, AYah U wie gashid & H afiehior fehar B
wfer ashia Tl o goh ATl W FB YHR §; SE—eTy dre guhd (B
W)%WW,W—W%WWWWQWQ?
e §

A

T Biel B G ol THOAM a@l G &3 0.25 T o &1 30° 1 10T S0

%, W 4.5 % 102 J H1 9 0l Il 31 Gk o Feha el 1 gREm

1 22

Jahd 3Ol m = 0.32 JT-! a1el T Bl 8 g9, 0.15 T o THTHH @

a1 &5 | W@l 21 A 98 B &7 o ad § TH o foIu T @, ot & o Ry

fo=ma o 98 (i) Trh wqer SR (i) SRUrEh Haem W emm? g fufq § gaw

1 feafdst st 1 949 FdEu

T Ul § UE-T @9 T 800 W €, 1 SEeR STUEY IS 1 LEthdl

2.5 x 104 m?2 ¥ 3R 308 3.0 A &0 Yefed & W €1 THene fF fhe o | 7

URAIfCTRT Toh 98 Hah i e SHaER Hdl 8?7 THh Y ST g Feha ol

feerm 22

If% 99 5.5 F =i T Ui SHeater fen & ufi@: gu & fou e w8k

30 W afae fGon # ©h 0.25 T 1 THEEF Gawhid &% @ s, df 39

IfETfeTsh W M el 9 SATEOl 1 URHEI IW GEI FA1 B, S SHR! 78

STRIfd & &t fXem ¥ 300 1 HI07 a4 WY N2

Th B ok TGH gehia ool 1.5 JT-! #,0.22 T o U THUHAM Gaah1

&5 % erfew @ B

(a) T & 9 U fhaTl & AN AR T8 Gk I qaehid & o6 (i) deed
(ii) forodia feem & wifed & & fag o 2

(b) feerfa (i) w (i) § Gar W fehae @t ol e 272

Tk iR fSEH 9rE-9 2000 B o9 U § qon fSEeh Sy e

e 1.6 x 1074 m2 ? 3R forw 4.0 A %1 9N wefed &1 @ 8, 36eh hw @

T YR AehR T € R aE U Afes 9 § g5 gl

(a) URATCERT o Saehta STeOl 1 HH 1 22

(b) TRATTRT W A ol o Td ol S0l 1 7, AfE 36 W, THeh! el ¥ 30°
1 10T S EAT 7.5 X 102 T o1 THTHAM &l Fehid & o S ?

ol B B Jah o1 gah1g IOl 0.48 JT- 1 o o &g ¥ 10 cm &1

R feorq fordlt fog W 30eh Jashia & o1 ufiwm wa fxen s 9k =% 55 (1) ga

o A5 R e 7 (ii) gk o Ifveid FAfgae W feem 7
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6.1 fienr

forRqa qo ached HIHT ofdl THF qh T3l TN 3THag UREeAd AT St &l
&1 SIgel Tres o URieR SereRl | tfeds, UHeR ae 5w o Al g faga
U W R T g = e g foRen fo fawga 9o et WER Heifid §1 =i
A feran for e faga e gaeia & Sc0=1 #3d 21 ST o o, for o
I T T E TF Ik GE i [T H T o Tk e T 3o
BI1 & — o 3T Toodid 9T Hed 82 o e weeh fagd o S Y ehd
&2 1 Wopfa T qen eehed o sTe T YR o Heel i STIAN 3 B2 SEehT
IR T FAfe=a ‘B’ B1 A T 1830 W WIEhA HUS §N geis W qO S 2
5 SRR H fohT U W& 3 T €9 9 e foh uRedeeia gk & 9%
Fefadl o foe[ 9 S H 1 3@ A H B URad-eia geskig e 9
afud aferestl o IR | e w3 qe 394 Mfed fasidl ol ameii| 98 aitee
e gaekTa & gR1 fae@ o Se— =it ©, 39 Sfad ®9 @ & dgagasig i
FEd T

e T YO R ST 39 WIS ! Hide - fhar & CHrerh 9’ | 99 o
A S o oh St WIUel T A W ofd | &fivr ¥R Sea Bt @7, a4 S gl
T R ST I ST €7 TS T ST T, Hesd U] R S SYANT et 22
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CRCECEIR R

JEAg I W1 shel Sgifass =1 Afereh €9 9 & STERT qiER
T & I eIk g o fagd 7 @ df fagd e 7 @, A
T €, S T 8 3R el 7 B B U e o 3 qRATE
(pioneering) WM 7 & MYfTeh S T TEREU o faehm™
FT TG AN IS KT Gl ok (IRE H SYAgaRT WO H
IS 7 T o1ed ikt R R

6.2 1S UE & & WA

AYAGH T Y07 HT WIS q1 SHRT T S W B g R
T T FAT W MeRd B1 €9 S0 © Fw FAR %1 vl T8t
Eauf

T 6. 1

fo 6.1 ¥ ¥R G ¥ 9! g TF Feelt ¢, * w71 S
T I ok o IUU YT I T Feoll HI AR kel Sl @ dl
YR T Gehash faaiftd B ® S Feeht ¥ faga um
Sufearfa =1 <wifar 21 98 fa89 a9t qo a1 @ 59 q% <8 gk
Tfa ¥ T €1 S weeh TR e € dl uRmEdt i faey e
T ST Fosh il Feoll T R o 9 & uRreEd famdia fon
o fagrg guiar &, S o yare w1 fXen & fauda en i g9 @
THh AR, 9 3 gk o I YT Kl Heelt H AL A
T R A W E A R § fagw w5 fRend s ga w1 s
TR i TG kT e faudia & St €1 suen sAfafi, s
Jah ! pecll i AR A1 3HY L a0 © TaHE feRar S
2 i foeiy @i gafery e stfues o gran 81 = < <@ T
2 fr aft < goe 1 fer T WU den 59 9o e
C, I Fah 1 AR a1 3HH L TEE fohan wme @ oFf &
TR I U S Bl 81 T8 9T & [k et B g 6T F
3R (RT) gaw a9 Fecit & 7 Qe Tid B Flaher 2

I 6.2

fot 6.2 7 <T g% * Te0 ¥ I g€ T T FeA C, W
wfaeenfaq fovan T €1 Fec C, § oTaftad oW sTafted
G & I B 2| S & el C, H FEed C,H
SR A €, gRmEd Tk fas < 81 9% ged ¢, | yfa
foree o o1 =R el 81 S C, 1 WA S E
fore @ fagm <wfar 8, Afed 39 ar e fadm fomda feen o

b
¢,

% 3 [1797 - 1878]

% B SRR Wi difden-
e, T fovafaeme o woreR
Tenn fereitoe S=ege™ o YoM
e 9| @R o ydl o IRl 3R
JUFFd IS Gk i el @t
T THR WM W AR 1 hefaar
TR I faed gashi H eyl
guR feu w ww fogd g
HieX qe1 Tk ¢ q& SAE H
erfashr feraml S=id TOROT Wi
@ISt i U1 39 1d kT I oI
& %9 s Uiy | yerfed ¥m
T IRuY § R WA w2

(8481 — L6LT) Rk thhrls

.1 59 S % hl heall hi N Heherd
T, U G 1 Hehdew faaifua s 2

T 81 7% 98T a9t 9 @Al @ W9 q% el C, M | Wt B 5 Feedt C,h

* v ot el A QU IR H ST FA I T @ g 9F famn o ® fR 9 =
el @ w9 € qun 3% 99 AR @ SHEn T S W el qSiel %1 Wd wel 2
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feer T St € e ¢, T Bt € @ 3= wE B R 9 dmn
ka1 B Tl ot geforal & e @iy fa faga or 3Ra Fd 2
74 6.3

SR I FAT B ok q1 heell oh o™ a1 & heferdl o &g
Traer TR WA {1 Tk o1 AR gR A | <A % 9w |me
g 31 sTerasw siterdm T 21 fod 6.3 § 1 gpefemi ¢, e C,
TR T ¥ W feer W@ T ¥ el C, i Th SR G ¥ Srer T
€ S @0 el C, B TH Ta-FSi K T et Th ol § el
ST B

€ @1 W ® foh Se-ohoil K ol oM W SR T &ifores faeig
Tl & ST O SEehT Wohdeh deehiel Y WX A1T9 1 Sl €| AfE it

H—%

o7 6.3 T 6.3 o fAUT YamTcHS SHeEen
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T ! faenel Sfadfie & RO SEEEEhE WO W Sk gNI T T wEnT Y
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a4t
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ot 6.5 3 31999 &9 W gaH &4
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e S et THIHIT (6.1) TN (6.2), ¥ &H 7 &1 € o Toro | aftedq
s 3 B, AT 0 § ¥ fRdt U 1 A U=l ol 9=5al R foRAr S Hehalt
21 3TT=0% 6.2 % WAM 6.1 A1 6.2 § Fied &I B § uiafdd
#HTeh aeal T B1 ol | URede et & o 56 gl o
AR § IREd ek (S 38 foehig &Y o1 ©i" 1) o1 Hecll i qawia & o
TH WehR U ek foh B A1 A ok die § 101 @ wgel S, o foan ST ek B
T el ° o HUNER SeferEl o U oM oed 9@ 9| e 2l

(6.3)

ugehdl e [1791-1867]

&
©
®©
—
i
o
~
—

IEEIT 6.1 T 6.2 R fa=R | (o) uREMd § A faeia g & o fag
39 1 HEI? (b) TR &1 AR H o9 URa om0 w1 Iuferfa fFa gar
w2

'

(a) @Afes fasy o 3 o forg fr § 9w a1 etfues S forg T gehd B
(i) FrSeht C, oh A TH TIE 1 B 1 STAM W, (i) Feell hl Teh S=d Al
FT I8 WL, (i) TH0 heelt C, T AR HASH i Aok IS0 T o i)

(b) URTHTG 1 2€ B IYART fRT ST aTel B 909 ¥ a=a <711 JM FHefardl o &=
e TR © od GO STaf % foTg TWeT S URA 6 % Scd B o T B
YA sifawt 5 g9 FalTar o 1 TAE A1 G I=IqH S0 @ ganT
ST HEET Be FA § fafayar & forT gfag 8l

SETEAUT 6.2 Th TMHR U FSE&T TH ST 10 cm ofeft © den fo@en gfady
0.5 Q ¥, T@-I¥=m qa1 § Healer @i T 210.10 T Th THEHH ki &5
! IIR-Yd TG & I o AR-UR Td B T €1 GARE & ol THEEHE T
¥0.70 s ¥ S A % AR S S| T GO et § URa fed aew o qen
¥ <1 A F1G TS
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SETEIH A I

T heell 1 ShoI-WIGY, Fehid &5 oh WY 9 = 45 HI0 Sl &1 FHIhIO]
(6.1) W, YRMH Gah1g Tl ©
&= BA cos 6
_0.1x107
V2
afﬁqu,¢w=o
T | URedd 0.70 s § g3l THER (6.3) W, Wk foRa aesw 9 &
E=|A¢B|=|(¢—0)| _ 107
At At V2 x0.7
3R R 1 IRETT e
_£_10°V _
"R 05Q
&M ¥ o geelt o1 Jehia & oft ofu ¥ $5 vl S el @) fheg gt
warhTa & FEer & (S ok 9o &1 erey erafy o uRafda & gar) @R *ig foe
EH I IRA T Hll

Wb

=1.0 mV

2mA

T’9 lnr2ibe

3ETETT 6.3

10 cm T31, 500 & G211 2 Q UfeRIe 1 Toh IAThR HScll i $8eh qa oh aAded
Yool ok Teehi &5 ok Al UeH | L@l T 2l 3 AT Fed oA % uia:
0.25 s H 180° © FHMI T Fect | IRA ford ames 9o a1 fagd o &1 STehad
Fiful fRe Tg T W gest o gawig &8 & dfas Ueh w1 AW
3.0x 105 T ?I

'

Feel H YRS wee,

Py (i) — BA cos 0
= 3.0 X 107 x (1 X107 X cos 0°
=3n x 107 Wh.

U o e AfqH e,

Dy ey = 3-0 X 10° X (1 x107%) X cos 180°
=-31 x 107 Wb

Ty URa forgd aee ool w1 SMeRfed WH €,

£=N£
At
=500 x (61 x 107)/0.25
=3.8 x10° V
I=¢/R=19x10°A
& € T A A o URATH o SMehierd A €1 STk dceiueh 7 9= © qen
9 et faem g w o fa w fef w3 2

€°9 Ilnr21be
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% iRt

(a)

g

(b)

o7 6.6
o o frIm <1 oo

158

6.5 ISt &1 faw qur Sl 9T

T 1834 1 WA wdifaenfas 4R hefta ois (1804-1865) 7 T fram w1 fma
foren 518 &5 &7 frgw o A 9 S S @) 98w fa faga e 9o w5
gerl (feem) o1 T Ue wierd w9 § Sl i 81 39 T w1 gee B
9Ra g aTesh &c7 %1 gaal (polarity) 39 YR gidl & f# 9 39 feon 9 4Ry
YaTE Jg9 FX 9 3G I HH a1 FRE (GARIT &F GRAdT) HT R B
iRl (6.3) § 1 Tog 56 99 i Fefid S 21 STe% 6.2.1 % W 6.1
1 TRIeT0T ohteh &H oSt o o i THe Tehd 21 T 6.1 © e @ § T <
<o 1 STI-Yd &% ShSell 1 AR o S S @I S| a < gk h1 STl e
FHeell H1 AR T BT € q9 HSell § Gahg Tl agdl €1 36 THR peel o
T e e e § S B © fe R UR g o sed o e w g
T quft T ® W gah i AR feord Yarh o GUel shgell § U aMed feem o
BN & T, 39 9 U Helg a1 S0l 1 el ST § ek 9! A gk
1 3T YA T W 8l T TR, IS FHeell § Gachid oo S| Faehd Foied
o 3W T 1 oY T o fou seelt § URa om0 Sfeomed faen § wedl € aen
T fyult ¢d W 3 Gk o ST Yd HT AN Bl B 39 Held® Y Th
STTRYUT I HH FHET S GaIh hl T AT SHY TG ITrd o F2 h1 foie S|
IR I | AR % U o TIM W Th Gorl R ITArT foman e @ s
B2 3@ /MG off, 9wy & ga R W ww IRka fogm 9w sa S g
Ra g ares ot w1 9 o< o 2| 1 START ik @ T ST Gkl 2
o9 6.6 (a) 921 (b) W fo=ar =¥ 3 9fd et =1 fogn =1 99z@ & fau
W faf e €1 A R () e @ g aeied 1 fend 9@ e e
feemd frefua st €1
3 fama W oig ¥ MR foad o 89 o o | &1 9 &l WiaR &
Tehd 1 | o Uita forega e 6t feon fost 6.6(a) o <wiie E fen o faudia
21 39 < §, URA ¥R o HROT RN ga T STd gY ook o STl g
3TR BTN S8k hRUI € Ja& FHeall i IR AR J&d g @Rl ¥ STh{ud
ZIM| o i &A1 T2 TAhT-T1 €IaRT 9 Ufsham ol URY 3 <M qen famn forsdt
P R T PRI G R
q 3fea yaY g/ U vved Tfae WEAA (perpetual motion machine) 3T
fmfor foran S Gehan 21 @ ST o GX&TO1 T 1 SoaEE © SR seifere wE
T2 Bl Hehal
3@ fa1 6.6(a) H 9A TE Wt frafd R faar w31 39 frfa o < o=
TR Tore[d 9 o N1 T Wiqertor ol sh1 ST il 21 TEfIT geish ol TIid
T o fu 7 FE T IS TR FR G HI T Sl Hal T2 T8 el IR
YN G ST S[ot S o &9 | eifad gl B
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SETEH T I

SR 6.4

o 6.7 H fafe= SR & THA o[d S Geshia & | Joel Y @ ¢ e &
R bt ® €, @ U ¥ Gkt € U o qe ok Afeisd fhg Yersh ¥
W g §| S % T 1 ST i g I U § IR faga ot fken s
HifSUl

o 6.7

&

(i) STIAHR T4 abed H Fah1 Feiad, T[9 o kI &3 o 9N 1 3R TG LA
o RO §edl © URd 9N 99 bedab @ SR Falfed gl e foed R
IE Ied U T o1 foiY FT Hoh |

(i) STEX T SR T 3 & FHROT, FAYSTHR U abe H FaH 19 Fele =l © F5Taoh
W U@ ¥R bach & W yarfed eidl 8, food foh e wore afted =
forier =T Ten|

(iii) FIRTT & | TR H1 AR T FE o HROT SAEHI SHR 6 9 abed d
ST ForeR Tedl § TSreh o1 URd NI cdabce o S9N Fafed eidl @
9 & 77 e &1 foriy & on
e HITSY foF w9 T o0 T T W FaHF & oh AR A1 3HY aed Wall @
e e UG oW S 7 2|

SETE 6.5

(a) T % W, I Feerk T T Tl e o ST qe IfeOnt et ok e gk
&t o fEer @1 71 ¥ 1 B9 3T Yot okl 1 SUANT Hich U § HRT S
B T TN F GHA T

(b) T &% U faener Henfia ot wiel < = feer foepa &= o sifvciaa ifd
B 0 oW ¥ URA o Seq= BN (i) ST oY GG ki wiel o qufd: S @l
(i) ST U SAME Y Y il % e 22 O &9 o % qa o ifcised 2

(c) TH STEAIHR U Td Tk JUhR o ThHEHH o & § ¢ (57 6.8) &
& 9 & wehwmE a7 v 4 Frehdt @ € gk 8 | Sl feherd 99, g

Rationalised 2023-24
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% et

o ou o URa e I 9ot o fEer e T oTien i €2 &, ol o ad

& Afeaad Bl

v

X X X X
X X X| X
X X X| X
X X X| X

XXlXX
X X X X

(d) fo=1 6.9 7 afta fearfa o faw Homia &1 ga@ &1 IR (Predict) Sl

T

o 6.9

(a) 7Tl Gosk =R fha ot Jaa =, YRA & st 3 erf 59 @ | ¥ gk

Tore giEfdd Bl

(b) <&l o wore ufEfia wieh UG ¥R o &l @l Sk

(c) TR o o fore URd e e a1 o for T 1 o1dem X gahd T
AR 9 H & o YE § a6l Fehed T 4 o &% o qRadd ohi &T
feor 7 2, o1 UG faed a"® 90 qEIER S<e

(d) T i @i ‘A’ i gadl @i ‘B’ o Adel ¥HT g

6.6 Tfden Tl s oo

forelt THEAM, T Wad (time independent) 9o & | Teh A Js] 9cish
T forR SIS 551 6.10 § Tk AR =etsh PQRS <311 71 & ey <ot

X X x xx x  x [ X
s
Xr XX X X X 1P X v
X Ix {Ix x “x x x |lx x
! V—
x Ix|l x x x x x |[Ix x
X X X X Q{y N
R
X X x X x x xUx x

A

o7 6.10 WS PQ & 3 iadH € TS&d SEaer
U HT &R T Sl 21 T A o HRO IWMT SFFEAR
160 URA ¥R [ S Bt )

PQ s ®9 § T T Hehel €1 B PQ Wi Teer an
v 9 o &R, foam o <eie orER, S S 21 9H
e o =refor o Hro7 foredt YRR 1 o1 T & e
g W@ €1 PQRS & % giuel o & fogd fom
g%d PQ ®1 T o wRul uREfdd s el
T THTTH Fah1a &5 B W 39 YR @ o €
THHT qA IR & o SAfciaed B A ol
RQ =T RS =, d ¥ PQRS ¥ o Jaehla vt
@, B

@, = Blx

T x T o WY qEA @ T, TR D,
TREde i T oh HROT Th IRa faga aesd ad 3=
g et oM g
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SETEH T I

gz_d;% - _ i (le)
dt dt
dx
= -Bl— = Blv
di (6.5)

el 89 dx/dt = —v formn & St fop et PQ 1 =t €1 URa ferpa ares <t Blo
1 T fagd e 9 wed B 39 YhR §H Gt &5 i uRafid w w1 ae
TRt =Teten = TfqaM ten, forelt aRaer gR1 foR Gakia woed o aRere &een gRka
fo aE ool S T Tehd B

HHRIT (6.5) H T T ik foea aesh 9t o Ssieh i dresh PQ o was
AT W HE HH o ARS o HI FEEd 9 o GHA G969 B =ersh PQ H wiE
Tfeseh (arbitrary) 3TERT g R foaR &1 <4 g = v @ Tfq Hdl € @ e ot
<hid &5 B ® =Tet v Y A UM W 69 W ARS ol 1 URANT quB © qel
3! feen Q o ofEw ehftl Ut e7rawr ufrr den faon #, 5 PQ ® Skt frafa
o fRUs, TAF 9a &1 STI9d 3|

ARV HIPHQTH o IH | foha T & B, W = quBl

Jfr 9fd ThE mEw W R T w1 & fogd 9 9o ®, o:

w
&e=—=Blv

q

IE HHRW B PQ oF TG oF o= W01 g 3¢9 g fagd aes o &1 A1
A & q THIRIT (6.5) o o &1 BH 9 91 %! SN I Hel =ed © foh At
T8 TEfq otd: aened TET 81 W TE R THINHE U6 T o WY 7 a5er a
ﬂﬁﬁﬂg%ﬂﬁﬁ@mm%%@ﬁn@%ﬁmaﬂaﬂwwﬁﬁ%ﬂﬁm
ERGIiC]

T R, e Ty T e § o W =t R 7 oI gehig e ufkafdd e
@I 8l o 399 emf ¥ URA e € - S Tk UHI A4 € S S % 3 T g
I B 2| TEeR et o Ty gHeh SMEvil W e Sl W,

F=qE +vxB)=gE (6.6)

Fifeh v= 0%, oT: &Y W dH ol hig o It sheel fogd &5 E o R0l 8|
zafere Ufd faga aes aa o1 UG o & Afaa it e W & fau sy 9w
A o =feT foF T % |y aRaedRie gahd a8 T fagda & ff sae
FX T Ay, T & eH T ot wew =W % fer faga s g s forE
&9 999 o WY S%eid geshid &F gR S faga & § fa= o e €
3™ 4 H g 31 TR foe Tifaam stewt (forpa o) feer gae W s@/&a
T AR # Tehd €1 39k fawid T TfadH 8 g (A 31k e &9 §
e ol T IREeie Geehia &) TeR STeRT T Uk ool TRt o Fehal 81 TET Hae
FT @ISl HT Gogd Hewl 21 e[ @ gashe WER Fafud i T

IETEAUT 6.6 T HIX Tall U1 i Th B i 50 TFhYHHBES i A § TAR
T B1 B H1 Tk T AR eifeae ger fEent e 1 WeT €, % o Woaen
T o0 gerg *1 ufify W Fest ¥ 30 IHR G2l € % o ®1 1 9o & kw9
S 9Tl qe o o dl § Sifcieed o1l & aia: € (Fo 6.11)1 @181 o erfew
T FEeR qe UHEHH Fehta &5 1 T Fes SUfterd €1 ohes a9l eifcdsh e o sl
forR[a ares 9 1 T2

Rationalised 2023-24

9°9 Inr2ive

Ayd/npa-uospiaep-saisAydgamy//:dny §

“|WIY X9pUI/ZI9]1SaUIRs NQ/s924N0Sal 19[S

Wiy uondnpul/wiyysi|dus/wod swiausdu//:dny
Ik BUsk |RIkK JRER JUID bl
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162

321601 6.6

o 6.11

&

qerH fafy :

S B U HAA § A B H A g AR a o HRO A TR FT AR A
T € 91 Ford % SR fIaia 8 S &1 39 YR, el o GRumH g o
FNU B o TG o A9 T fogd a9 9 e 21 foEd 9w §e ok
fafemra oM o fore el 1 SiR s1fess waTE e Fiar qen Uk TemE <9 uge St
B1 FHIHTT (6.5) 1 ST FH W, 5 TG Fah 1 &5 o weferd M € ol IHRT
e droh SR-UR 3T foed ares a1 uRemr ur gem

de = Bvdr 3d:,

BwR?

R R
£=J.d£ = _[Bvdr =ijrdr=
0 0

e FITT & T v = o r ST R 21 TEY U B B
8=%x1.0x2nx50x(12)

=157V

foftar fafe—
e aTes 9 ®1 T FW % AU FH TF 9% T OPQ i heqd Hd & foraw
fé1g O 2 P =1 Wi R @ gl a1 & qe1 0Q At g2 9 21 Uiekiy & 3R-UR
fawar<R R foR[d e el o sRIaX BT el 3 B X (T[U oh &=hel IRed i &X)
o SR B AT ¢ qHA TR B 99l P W 9N i 51 ok o9 w1 v 98, 4 TS
OPQ &1 &F%dl I 8RM
nRinleze
2n 2
SET W R i B B 37 WA faga ares 5ot §
df1.,.1_1,,d6 BoR’
€—Bxa[§R Bil = EBR E— )

[ HifsT %z@zva]
Ig ot Yo Taf R Wi ST o e € € 3R ¥ e 1 HEH WM UM &
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SETEIH A I

3T 6.7

T Tfean SEH 0.5 m s 10 e & (spokes) B, &1 120 = Ufd fime =1
Y A S B uled 1 i q SH T R Yo o et & o aifdst s
H, % ifeiond 21 3§ 1 R 4K Hy= 0.4 G © 1 ufed &1 4 (axle) 721 fm
o 7 wAIfud URA faegd aee 9 1 911 N SR Al i 1 G = 10T

k34
URa g a1 5ol = (1/2) 0 B R
= (1/2) x 4n x 0.4 x 10™* x (0.5)°
=6.28x 10°V
i T o SRR e aTesh Tt FHIR § THRA TR A F HIE AT T
T

6.7 Wehd

Th hecll oh Fehe W@ SHU Feel | i IRecy § 31oan 3§ el § Toled
uRedT 9, 39 Fee | foara o 9fa e gehdt 21 3 S feafaat ovtel 91 suet
A erer-stent aftta &1 M 21 qenfa, 37 S feofaal ®, gecht ¥ voe o ok
T B S Dy o

3ok Sfdfiaa afs T9d o W FHeall & SAMHA T8l axerd!, a9

de, dI

a “at

H-gHY fdw@ N 3 (turns) arelt et o6 T H 9 U Gah T T
Tag T g 5 Feol H T &, URafid g1 @ a1 Yok e 3f faga o
o ¥ S Il €1 THE Th 9% Fered-a#al (flux linkage) T ST Bl € i
foh T fre et & fU No, & SR ® e 39 fefa |

N, o I

T GaY o GHEuiaes ferie ®i W wed €1 e @ o Wehed 1AM
Freell 1 Safafa qen sHek garef % A (intrinsic) o R e #5771 7@ v
ol 1 Wepfa o THM ® S GHIR wiE i o fou wie o eewe qe
YR (ST el Sek st Sufterd HieAH o Wagdish K (S & A
oo ) R Fref et 2

Tehed Tk AR I B TEant faumd ML T2A2) & St & woreg 1 fomment
A U T el o U g oA shi Sl &1 UNehedl i SI A BY € qel
= H gW =9 T <1 81 8 AW S% e o T 9 1@ T © TR geie
F e T e AR A ST e A e

6.7.1 3= Uehed

fag 6.12 9 <wiet T T st gEel (co-axial) IRAfEEREl (solenoids) fSFeRT
T I e ¥, R foeR I &9 oiq: afefeet S, w1 55 r, qen St 3ot
T H HY HT T Bl n, G R FW S| A1 AR S, % few W afert

Rationalised 2023-24
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% iRt

SR 1, T n, 1 A AR N, T N, A9 Fefedi S, e S, § wH # g
Ter 2

v S, H o I, Yefed Y © @ A8 S, W Th Gk Tererd wIfd A €1 B
™ o, ¥ e #w 2) ufefas S, § T werer-dea 8

N, &, = M,,I, 6.7)

M, 1 URAITeTaRT S, 1 WRAITCTRT S, 3 WM& S7=71=T e el €1 390 7=
We T ot wel S 2

T T Tl aRAferRst o fore M, TR S ) oo S, § wenfad fow
HRT I, 5 S AR & T pon I, | Fea S, o e IR wee-ded ©

N\ & = (nll) (ﬂ"‘lz) (:uonzlz)

= uynn, 11, (6.8)
el n, 1 et S, H a T F1 Hea §1 56 YHR, FHIRI (6.7) T HHiH
6.8) 9

M,, = ,uonlnznrfl (6.9)

M S o &7 78T TR HR-FEt Sl T70g 7 forn 2 qen
ST B9 1, F AR S, F e aen e §
THEHAM HHT 1 T8 A Tad gY foh aiferen ofeh 2, forgent aref
T 1 >>r, 98 TH 3781 Gf-Thed (approximation) B

o1 & fodia fearfq W foam e €1 wfefaes s, & o fo
Y [, Fefet okt S § e Rl S, ¥ Terd- s €,

N,®,=M,, I (6.10)

21 71
M, =1 U1 S, %1 qRATeTsht S, o WTU&l 7= e
Fed T
S, H ¥/ [, o RO Tl T TE S, o 3T Fifha w= S
Tehdl ¢ TR IRATCRTE aga el €1 37, URAfersht S, % e
for 6.12 AW waE 1 T < e TR 2

NP N,®, = (n,l) (zr2) (1on,1,
o | T W n,l, sz(ﬁév({‘r’af)r{ﬂw%% THRTT (6.10) ¥,
M,, = u,n,n,mrl (6.11)
TR (6.9) T THHI (6.10) FT ST HIF W e Bl &
M,, =M, =M (FF) 6.12)

T 78 Gl I o 1 gatel giAfereRien o forg <wiiet €1 qenfa, @ deiy

e &9 W A 2| Al wifee i afz sfqafenfess s affes 9 sga e

Bt (T STl ARt § S TR S Wil Bidt) 79 ot g9 e Ui N, P,

1 UM T M, R 37 TRATART dr@l IRATTshT o6 R0 99l @71 § THhEAH

ok &= ¥ ffe 21 39 fefa &, M, 1 IO WRet R qenf, srer afeer

Y 3G FAFH i UM HIAT 3T Hic T Hifeh 3Td:ARATTRT o HROT Fah

164 & TRl URATTIshT i TaTg e Te-g1-Te STIE H1e o AR-UR uRafad gl
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SETEH T I

Eiifere s fearfa o M, &1 oM off steiq e el Ot ferfeat M =M, | St
THMAT AT ATIHR B

ISR IS H1 AR BHA T8 HM HL h1 € foh ufnfersmsti & eiew qrew
oG 21 T T R AR Ty JIhEicn w1 WA g B @ S W
1 AE B

M =p pynn,mrl

7g ST ot Heequl ® for sheferl, uRifernteti onf & 7 &1 o= Wene
Ik QUERRIUl U WIY-E-T1e Sk |iel fKepfa=ad (orientation) W e 1

SATEXVT 6.8 T Tehesil JATRR Freferal, Th A 52 r, 1 qen gud aifees fean
r, &, T R r, <<r,, TR W 2 9o S o hx HURH 21 39 e o foy
A= Yehed F1d ShiTS(y|

T HH {6 T gATRR el | 9 I, 6 yeifEd g 21 el o s W gk
& € B, = L, / 2r, | Fiilh TG T Feeh F B o7 3709 7, I6eh ST
2 96T R B, F1 HF R TH1 ST WhdT T I,

&, = nr’B,

poriry |

2r, 2

=M,

1272
ERSIEEAS

_/Uom'l2
2 2r,
TetehIoT (6.12) |
2
M12:M21:M
2r,
w1 ST R T M, T 0T b, & WiThe HH ¥ 9% A gL H § R gk
& B, %1 A1 &% -2 T THEAE €1 9219, 89 36 A Bl WHR FHT T
%ﬁﬁr1<< T, |

8°9 In:2ibe

34, TT=H% 6.2 % TAM 6.3 I T K| 3H FAM H, 9 Al Frselt C, § €W
Tfafia it €, Feett ¢, ¥ foed 9 9o Ui g ¢ 7 S et ¢, (W
N, T aelt) H W @, 7, Sk et C, § uW I, B

& TR (6.8) W H U B

N,®, = MI,

g o WY IREdeia Hst o fou

d(N,¢) _ d(ML,)

dt dt
i Feclt C, ¥ Wk fogd aes 9 H1 A T
___ama)
R G e 04
dt

Rationalised 2023-24
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166

T U 2,

£1=—M%

7 T9iian € o et greeht o ufted! um aefioee greeht o faga aes @ uf@
FI Gl T Weh faga I 9 F1 uRkEn oW ufedT #1  den Al et
o I ke R TR R

6.7.2 W-WWahd

frse 3U-uf=s] ¥ g07 T Aot o 9 arell ¥R o RO el IRATferent o
I T ATel Foled o R | faar fean et teha fagea gectt § off 39 geat
T o qRafad s W el ¥ g are wole Iiedd oh SR, fog[ ars 9
URA T Hd 1 TH GRS i @30 wed 21 39 feofa ® N et gee
o G- s, Heell H 98d drell ¥R % GHMUIGE © q91 39 o9 Y Gehd ¢,

N, o< I

N&, = LI (6.13)
Tl HUIIae Lt L i gecl s -9 %ed 8| 38 el & -3
7o ot FEd ¥1 W9 uW uRafid Bt €, heell ¥ Heg o off ufafdd e ?
THIRTOT (6.13) T ST W R I fag@ s oo m
oo d(Na)

dt

€=—L% (6.14)

3 YRR, W e aeeh o wed geet o e o g uRed (s = )
1 feier e ?

e stafadt o et aftgy o fory To-Utencd 1 TOMT 31 Hod 1 38T U
el afiIfereht o -k i UMD Y, FSTTeh STIYR H1e 1 &A% A T Talg
12, q E Uehish oAalE | Y 1 GEA n 8| IRt ¥ yenfed g ol ¥R Ik
FRO Ghd &3 B=y, nl 8 (T8 HI Wi HR JAE B T0F GG GO |
RAerRT @ Tog el Foled @

N&, :(nl)(/uonl)(A)

= unAll
Tl W nl Y 1 hel GEAT B A, TW-Uhe B,

N,
I

= u,n*Al (6.15)

Ife 39 URAIfceRt 1 Sia:HW iy Afass gasheie are wered ¥ R g
(ST ok Torq = <irer, forgent amiferss Saensiieral o1 9 $=4 ©), 4,

L=u p,n*Al (6.16)
Fecll 1 TR STh1 SATHAR GTEAT a1 HeAw 1 geaehgiiorar o feft 2|

L
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SETEIH A I

fta o aes o &1 et faga aee 7o (back emf) St w&d € ifs
7 aitay o fret oft r-ufteda 1 fatia s 21 s sfe 9 @-Rae e
%1 1 el 8198 AT § ToAmE 1 fagaeeshia ey €1 314, ¥R T &
& foru, forieh foea aes oo () & faeg & & ggar 21 7@ fman @ &
weehig feafast e & &9 o Gfea 8 S @1 fre aftay o fardt emor e 1ok forg
M HE B L,

dw
= _ldrI
3 -l

I TH gfaueeh &= i 09 91 o a1 shad WU geE W § faER Y,
Ta HHIRIT (6.14) 1 ITAN & T,

dw _, ,dI

dt dt

R T wefi w3 H foRar mn e w €
W =[dw = [LIdI

3d:, U [ T i | STevgesh el g,

W = %LIZ (6.17)

IE FSE TH m FTAAM & fRd w0t Afae e (AE) FoHASTE
mv?/2 &1 =% e & qen switar 8 o L, ma 3%y ® (31t L faga siga @
e foreh ftwy o fored o7 9o 2, o0 o gd 9o e o foe &l €)1

Tl gty Feferdl § |e-we yarted g arett Gres s g fefa R faar
F| TH Fecll o W Fag T, Wad &9 9 foemm < wera™i o I o aeR
ZIM TR (6.7) f &9 o a8 S

N1¢1 =M, L+ M1,

&l M,, SHI el & W &l Fefad F 2
Iq:, e 1 99 ST 3 W,

dr dI
-y Sy G
81 11 dt 12 dt
M,, @-Th@ ¢ T T L 5N fen s 81 g,
dI dI
1 1 dt 12 dt

IETETTT 6.9 (a) TRATRT § Giad Janid il ol ST qRATTChRT o Gahd &
B, &0 A T SaTE [oh 981 § A1 HITTI (b) T8 Fashid el e G | e
eeregd ol fre w9 o qor 22

&

(a) TR (6.17) ©, Fahid o1 ©

1
U,=—-LI
B9
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%

1 (BY ,
=5L[ﬂon] (wifer wfemfersnt & faw, B = u,nl)

- l(uonZAl)[ij [EefieR (6.15) 9]
2 Hon

0

- pa
24y

(b) Wfd THi® TR GahE Sl @,
(=t v omaae ® foed were fagam ©)

Ug =

< <|S

=l
BZ
=5 (6.18)
Ho
TH e § iR I HeRE o Tehish e § wied Reerewd Sl o1 Gag
W Y ok € [ 16 2 FHiR 2,73 <fEn] |

uEzéeoEZ (2.73)

S eneti ® St & &1 e o A § 1 THih (6. 18) 99 (2.73) faei

feerferll Hael: U URATTTRT 9 Uoh THIR @i GuTil o foig sgea= fepy g 2

wifer o =raes & o foge o fenell off U8 T o fore wea @ e hig gamhig &
Fora/3iR Tt &t feremm 21

http://micro.magnet.fsu.edu/electromag/java/generator/ac.html

TSt ART ST ohT GHTet Tsite fersror

31807 6.9

6.8 UATEdt gRT ST

forgd Serehid U1 URERAT 1 FEifieh ®9 W S YohR
T ST R T B1 Uk STETIRN qe HEequl ST
HeEd € (ac) STAE €1 100 MW S w1 STefeh
ToAed! UR Wi Uk T faeptda wei Bl 3W
=%, 79 39 WA o Ha fagrdl &1 i i
70 W ok Tkt w1 99 FiGera deteh R ie
T 1 AT 81 S fon ST ee] 6.3 W ek fepan TN
o1, freht o # faga as o o1 ¥ IRka &
fo, w fafu a8 & & @ & sfufe=ma & stemn
Tk TS & %hA | ARed fohdl S| STd Fhecl Th
Jaha G B W UM FXd € A g9 K (8 F
e ) T &S A cos 0T, T8 6, AT B %
e 1 101 B T qReEd i 1 gg fafy, w
T Feaad ur St 1w fagia 81 St =i
T o S W v

TEeRl R S oF Hel efeel foe 6,13 H 39w 1Y
168 T o0 T Feel Bl € S U AR (roter shaft) W

forT 6.13 goamEdt O S
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SETEH T I

AR B 31 el F T e GER A R % o § e (R
IR hed ) ol ot ThemE gawta & o fohdt s wem gr atren fafa @
U A1 ST B kel o S 9, $OH Yeshid Toied qietad g 7, e R
Feclt § U fagad o 9o URa B 21 e o ol w1 gdf s (slip rings)
T §e (brushes) %! TEEd § Th o1&l 9RAY ¥ ST Sl 2

e Shecll shi THEHM U =1el ¥ F0IH w1 <11 € df gehia &5 afew
B T &5Thel HGY A o STe 01 0 1 HH ol T9F t R 0 = wt € (F8 Fd €T
fF SEt=0, 0=0° B IROTHETEY, Heel H G &5hel, TEH gawa &
@ it Tt ®, 99F o @ aRafda g 81 SHieR (6.1) % SER R wwa
t TR T R

@, = BA cos 6 =BA cos ot

He & fam o, N HG areft 3ot geelt o forg 9 fagd aes @ g

g=—Nd¢B =—NBAi(cosa)t)
dt dt
31d:, T aTesh =t o1 eI 7 @
£=NBA @ sin at (6.19)

Tel NBAo T aTesh ot &1 iferehad @M €, S sin ot =+1 W 9< gl 21 aig
e NBA® #1 ¢, 9 9T, o
€= ¢, sin ot (6.20)
Fiifeh S el (sine function) 1 A +1 ® -1 o die a=erdl €, forq ames®
a1 1 T o1 eea A o WY gRefdd el 21 o 6.14 9 | Hifee R 5
0=90°10=270° il © I frga a8k el 319 =R HH W &l € aifeh & fargafi
W Fere o ufitedd stfuema 2

180° ! 270° ! 360° | I —>

0 T A T |
A 2 3T T

Tor 6.14 T g9 & o FuiH F IR o o9 H TF YA (o dEF gt S Bl 2 169
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321807 6.10

Hifer I 1 S9N el ®9 9 qRafid il © ST ¥R i Feared! 6T (ac)
FEd 21 HfF @=2nv, GHH (6.20) F &9 F1= gFR ¥ for@ gehd 8-
e=gsin2nvt (6.21)
7, v, S T el (STHER) o afehAT i T €
= au for gl (6.20) a9 (6.21) foR[d ae® o 1 drceafires d=
FACA & T ¢, +e, A ¢, o o= 3T 9 § IRANT Bl ¢1 &7 72/ 7 H T
o Wearerd! dfced 9 N 1 <hlel SiEd WM ohd id hid B
FEIfas S |, SR 1 YHM o fou eevds At et e ° fird
T U gRT 9T 1 S €, S o forw, |t RN 3% wor-faga $i (hydro-
electric generator) F&d €| fashed:, SHIFa =1 &= Hidl %1 SYAN Hieh, T i
T Yk W9 U I | TSI <@ W AT h SAHER i AW o Q@ FE@T el
g1 S @9 SF (thermal generator) ed €| e o M W AR A9
$eM 1 FANT foha S € A g kg wife W @it @1 enyfen St 500 MW
3= forRpd wIfe S0 X Thd! €, 2190fq 79 100 W o 50 <R seel T 1 STy
S Hehd B SATUehien S § Sheferl w1 STeR Wl Sl € 91 foed gl 1 gar
ST 1 AR | S H i egia 50 Hz ©1 % <91 §, S emienT (USA) ® T'
a9t 60 Hz
ISTET 6.10 e Tk FEoR TEfehel o Ueel sl AT €1 Yot 1 Waier 100
T 0.10 m? &het dlell Th Feot ¥ Tl Fee gfd Tohe e IR (FFHT)
T Il € A1 F€ Teh 0.01 T el STt THTHM Foahia & |, S el o o
el o oded €, Wl 81 el H S B arell tfeehan sieedl @1 gni?
A I8 v=0.5Hz; N=100, A= 0.1 m? a1 B=0.01 T| THH (6.19) T W
g =NBA 2 V)
=100 % 0.01 X 0.1 X2 x3.14 x 0.5
=0.314V
Aferhad diced 0.314 V 21

T U 3T W € for fom vifed S o foru Sekfeush Hurere <1 war o)

AT
1. SF%d A F fRdl ag I THEAM Jahid &5 BY W@ W 399 9 oA arel
JH FAFE H T FRR IRAMG H Hhd 2
@, = BA =BAcos 6
Te 0, BTG A & o= 1 HI0 2|

2. YR % fogd gaehia W0 & T o SR N H I geel § URa faga
IEF g Y TS al GahT Fe § qRedd 1 T o qed el §
TET &, TH T T Feg gk Fee ¢l AfE IR T o< e B @ SeH
Th YN [ = ¢/R T e STl 8, &l R 99 w1 Wiy 2|

3. o @ 9m o ER, IRa fagad ae® oe ®1 Yadl 36 YR Bl ¢ o g
39 fon # om0 yenfed 1, S 3 afted &1 fodiy Y ek SR 3Tt
It g2 ?1 U g fromifsd e o ol fog g 9 1 w2
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SETEIH A I

4. 9% TH | FOE HI wifcash B I THTHH GaAhT &5 Bk daad W@ qel 39
&3 o TeIad o 9 ¥ FE df 39k TRl o site URa faea o 9o (59 wifes
forga oTesh 9 wed §) ® A ©
e=Blv

5. URehed, YT Sl A9l U] Sh1 ST ©1 HeRT W N&/I @ 2l

6. Trdl Feolt (Feaht 2) H o/ IRewH fehe o et (Feaht 1) o IRa faga
e T S H Fehdl &1 T T i
51=_M12%
SR A9 kY &1 el TR M, Feell | F Feclt 2 ok G ST Wehed
21 M, 1 +ft 36 g aRenfed R ST what 21 34 < vl H Tk WA
qoIdT eIt 2l
M12=M21

7. @ frdt Fpecht H o1 ufadd 2 ® @ 9 e Fecl § uswh fadiedt forg
A& el i S Hl ¢ T W-URa o s 99 w1 ue freffaa
IO GRS TeRall Wil @ :

e=-L—

dt

Tel Lhecll 1 T-Ueh 81 98 Shecll o Siew i 99 & S uiwer § fhd
off 9 e o forie e B

8. et it ufiferent fSwehl #ie y, W& Gashsiaar o warel &, A
- Weed Trfefiad THieRor g1 =e fohan Sl 2,
L=y, p,n’Al
TT A URATICTRT 1 ST e, | SHRT TS TN n SHh! ThTE TaE | wdel
1 G I T H B

9. et yemerdt om St # faegd gaenta U0 g0 Aif>ek Sstt 1 fagd St H
TR e E1 AR N B STl 921 A ST HIE Tl FSoll THTHH gaahi
& B ® ufd ¥ehe v F9 e @t i fagd o 9@ &1 7e
€= NBA (2nv) sin (2nvt)
SN oo el e 81 98T gHA /M T € foh ¢ = 0 s, W Freell goehia &

o Afeieed 8
T PLicy HTh fammd HHIRTOT
EEEIRRCER] D, Wb (aeR) ML*T A" ,=B A
forgd ames 9 (emf) € V (3e) IML*T®A7] e= —d(N®,)/dt
ST IR M H (FR) M L2T2A7 g, =-M,, (dI, /dt)
F-Tahd L H (FR) IML2T2A7? £=-L(dI /dt)

faemuie faua

1. Togd Ue Gehed 1 Th-gW o WY 0TS HeY B SEel vl oh URY |
e, UeR T 311 g fohe ey + fag = fean fo i e (om)

AR &5 HT SN B B1 HS GHA UL T 1830 ok IEIE HUS qo1 2R 171
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6.1

(319 st A &% HE o g fefd)

B fohT T T A T ¥ 9 W R i 1faae gee for@ o 9@
(39) FW B e, faga gawhia, &fio qen yeet s oo Th-gm 9
Gaiferd €2

forelt sig vy o, foga &R 39 YR 30 B @ foed fF o ufted gee
TR T foiy A TR | g el TRET o fgid % ST{EY T qef, Tk gl
wfwer o AR ferga aeeh ool sEeh Tl W S Bl €1 T Fered e o foRg
TR Tafud B

ITe5% 6.5 | i Torgd aeeh ot 1 fae= &1 T 1 39 STa€Ron &1 o
T THA AN W T A AR §el 1 FAT H gC Hae & e @ o
WAAAYES T T g1 qey, Ak v fer off  [q ARe 9a @6
q(v x B) T3 ferarcass &l €] 7 off 99a o | qied! gkl &5 o RO U
URa T aTee oet Sca=1 2l 81 37 FeoR gaenta & § Tique e v g6
o WY qRerdt geehta & o TEer sie e o fam o forg wwfia fefa o wdia
@ﬁ%l%@ﬁn@%%&ﬁqwﬁwﬁmaﬁuﬁmmwﬁw
Tohd 2l

HARH
o 6.15 (a) 9 (f) ® aftra feafaai o faw 9Ra «m 1 fen &1 9rfR (predict)
i)

(c)

LACCCCCEOC ) Qcheelees)

x y
w
H—" TR T W HH

(21 Gt W % AR )

(e 3]
fo76.15
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6.2

6.3

6.4

6.5

6.6

6.7

6.8

SETEH T I

fa= 6.16 ¥ aftra fearfaal o fw o9 o =@ &1 ITA 3d gL URa for@ ¥
EARENIIEICECIISI

(a) S AT STHR HT TR JAHR U | a5 @ 8;

(b) 519 UH gATHR U TH W aiies a” ¥ fowfua fwan sn w1 2

000000 o o

(@) (b)
o7 e6.16

Tk il AR o 3ehTE Wi oferg | 15 T €1 ST g02.0 cm? 1 T
BIS-| U AT 1 2187 oh Teferd @l T €| A qieATerehl § sg aef ¥R
FHIAM2.0AT4.0AT0.1 s F A ST A ¥R IREc o G7a IRA fora aed
aa fohan ghm?

Teh IR o T g 8 cm T 2 cm €, Th T W Uigl el 3Tl 2|
T U I A o sAfdead 0.3 T o THEHN qaehid &5 § F8l &1 IR Fehd
Tl 21 9fE 0 o e fishe™ H1 9 1L ems™ 8 @ e 9 o fol W 3 forga
aEw 9 foRa M, 59 W 1 Ifd Afeaad 2l (a) 9 HT A& s ok (b) W
FT B ST o | T Rufd o o= IR aieedr fora o & feehi?

1.0 m &l og ® B IWh TH R ¥ IH G Afedaad 19 o qRa:
400 rad s %! IV TG T oM AR & T B H T {90 ThH i aom
T gufdha {1 318 & R Gefl S8 0.5 T 1 ThEHH Geaehia &5 SUMEerd €1 oo
T 31 oF oie A fagd aeesh 9 i UM hifu)

ud § e fRen & fosga Uk 10 m e &fest Hien a8 0.30 x 10+ Wh m-2 e
e geal o eI &5 % AifdSt ek ¥ ofwed 5.0 m s &1 =l ¥ iR @ 2
(a) AR ® YR faga ae® 9@ 1 AlcEiies |7 #1362

(b) T aes =t =1 faen @ 22

(c) TR <1 shiA-|1 T == T fawa w 22

forell el 0.1 s ® ¥5.0 AH0.0 A 7% firdt 21 9% sfwd 9fa feorega amesh
T 200 Va1 afger § i &1 TR i)

UE-TH W@ Shefer o Tk I 1 A= Wehed 1.5 H 21 4 TF sheefl §0.5's
H 90 ¥ 20 A RARTA 31, T T FHecil i T Sodl | fehd 1 IR 8 ?
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T 7

12091CHO7

gcTeldl

N W M=\ © A

7.1 gftert

379 TR B AT (de) il Ue ey gl § ge aituel w foer fmen 21 a9a
o WY 3 UIeT i e H ufeda 81 s qenfa, ¥wa oh W gRkafaa g et
oRIetl SR dieedretl 1 fHer Tk 31 o1 1 AR SR Ud SHad § U S ael
g foRd Y™ (electric mains supply) T UH! & dicedl %1 9d € St 9079 o
¥ 1 Fel (sine function) 1 Aifd aRafdd 8ia1 21 TS dieedl s Fem&d] (ac)
ieedr qen Tt aitue & s&eh g ST=Ifeld N &1 Fedrad] &7 (ac &) * hed 8
STl 5 Sgd Rl &1 30 ST w1 & 90 9 Ifewie & faw ac dieed &t
& ST B 21 SHHT A HRV 9% ¢ foh stferer faga st g S S
@ faga o yeamadt o o w9 ° &) gufia wd faafia gidt 81 de W ac & S
1 e G STH o1 97 R0 98 € T ac dicedsii 1 JowiERi g0 mEr o
TS qeqdl oh WY Tk dieed] ¥ O diced! B S<al ST Hehdl ©1 9ok e ac
o ®9 H el IRA qoF AT ol T TYIUT o STURd FHH TN gl g1 G
o Ry UQ SAfee YEid ed @ TS S < Sied § e eI et
3 il | foran S €1 SereRone, S e w o edl il ST HuEs WY 9
TG F ® @l ac IRl & T fafere qor o1 @ 39 € SS9 ome o o
Y W B TSR 1oz oY 39 St | |

* ac dieedl TH ac ¥W, d SEEE SHTA TH ST ©, ik g1 Wfeken e © HEl:
‘yeEd U Sieedl’ TE Y aR ORI 99 off HehdieR ac 9A o STIER WA SATadt
%A Ui g areft agd If i e w3 % o galt e wiefa o g @
TOh TAM H B9 yafad aRdrel &1 E SATER0 w1 3Hes i, dmead: U B AT
I dicedr &1 i foged & &g favaia g 2
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Tt H]

7.2 Wiaiiger W Uge ac dieedl

7.1 o ac diced G e SE1 Fiadiees R <91 741 21 qiuy
@ | ac Wi H1 Tohd 98 © 71 T8T 59 Th TH W i 910 HT
® T S AW T o o SHewg ®9 4 qiedasia favera
I F 7, 9 T 98 faseia f59 ac Seedr §t w81 9§,
fr=fafad vr 9 =290 fea s

v="v,, sinwt (7.1)

T v, A fATElR 1 ST T o 39! HIvi Sgfa €|

feRteT 2% (1856 - 1943)
g@ R Gfefa-3mfReR o ST, SAfareshe
T wfaeEH Sl gawE &

H FAM w1 AR faEr &

I €9 B Te FATSdl SR

YT T STUR a1 fSreeh Hro

o 7.1 vfRiys W g ac dieel W Y 3 1 3 s e
. HehT| 3T el o Afafa, TR
yfoigre H Yarfed M el &R 1 HF Ui i o ford gq Ao, ac W % S TR
fot 7.1 ® zwife T wfwer W fREs w1 o frem Y e =0, | ifem, offasm @ e omm
(TUg 3.12 3W) @ FW & Fored & we e @ SUFTN R T el S A
T FgEel (FFM FEel)
smfaehr ot 3=iA R gasia
& o SI Tk ol A Seh T

v,sinwt=iR

—
Q0
W
(0))
[
[
©
=
=

Ay i= Om sinwt
R

. H @ T 2
ik R Ush erclieh 2, BH 59 WHIhI01 1 3 YRR Sk Y Tehel © :

i=1i,sinwt (7.2)

TET W AW | % fT g T

im=%“ (7.3)

T (7.3) 31 1 fm @ S wfaee & yEo H ac v dedH |
TR i dicediell o fow THE ®9 W o] g6l 81 qHehor (7.1) TE lm ?
THRIT (7.2) N e fhdt Y65 Ffaieresd o ol oF o9 o T8 aleed W/ L
g 394 Yafed g arell ¥ i fa9 7.2 ° 999 & el o &9 1 3TelfEd

Aferehan = kT feerfaal Tmer-Ter & wra F €1 o T € R dieedn
Td YN TH TR o WY T el § B

W ¥ ¢ T W aeed F i & ur o Sn-awme w0 AW g 7.0 we sfeee @ e
2 2 iR TEIER @ UOE aF § T NI Ud HUTHE W W g (9 U U Al e d @) s,
1 o7 Tk WOl <k F eaifUreh SR Y k1 AT S ST § qe WeA 6 Wawﬁ%@'@ﬁ
Y BN €1 AT WA O Y € 39 9o 1 9% ored 7 © R o w
et e vt oft 9 7, SR fogd St k1 & T 71 @1 20 S R e

el TN 21 56 70 R oI S R o TE ¢ R A Y, S T | T\ f2r ot

175
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Sist AfeTeT=H (1846 - 1914)
ey ®T gar | gemedt ¥
% Y@ TR oTd: fK=um &
THH AT ST TS 9 3h
e Fe ge| afeTersd 1 qul
Tergare e foh wemerdt ©R1 Jreifireht
o g1 | & g 9oy i gt
Bl IR AW AW Al qrEg
THIHT 1 TTOT T SR FepTen
AT T ST SRR bl Tl
U A e 3= dieedl R faga
YR o WYV Harl YR o6
Terenre o ferq Tigert fopan, forem
a2 IAE W TR W H

it e

ot 7.3 rms 90 [, Rrawam i | g 1=

S € St (2R gR1 ST Bl € 3R 2 (S Ued oA € el
? TR { YT B I HUTE) W R e 7, 7 R i e
v et wfeRies § ac ¥ YAIfEd B © @ S[@ d9d TS Sga
ST 1 &9 Bia 2

Sfierhar o aif¥rd BN el dreatforer vt Bt @

p=i’R=i>Rsin’® ot (7 .4)
T G 9% § p 1 W HE ©
p=<i’R >=< i2Rsin® ot > [7.5(a)]

el forelt 318 & F ol W@ (Tl p) SHept HWie AE i
HI § TE<......> T8 GiEd FX 2 T FIah o 7T HT TR A1
e femn e #1 % 2 o R Fra oferl @

p = iR < sin® ot > [7.5(b)]
TreRToTfidta wefiet sin? ot = (1/2) (1- cos 2wt), FT STAM
T W< sin? ot >=(1/2) (1- < cos 20t >)3?|I€c[ﬁ=5< cos2mt >
= 0**, gHIfeTy

<sin? ot > = L
2
3d:,

— 1.,
p=§lmR [7.5(c)]
ac VIfd 1 S ®9 H =Fad 0 o fow fogd de wifem
(P = 2R) %! = fohdl ST & ®I o Teh (AR HE 1 YA
fohan e © 18 9 157 o7 (rms) 31ee FE (effective) ST
(fa17.3) ®8d & R W[ s1uan [gN FifEw fopan Sam =1

rms

Iy

=0.707 i
N Hafud 2

+  foHdlt wer F () %1 guEEfy TH qeEEE 9 w6 %6 A g @ (F() = %JF(t)dt
0

1 T
#* < cos2wt >=—[cos2wtdt = —{
T, T

1 -1 [sin 20T -0]=0
Y

sin Zwt}T B
20
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E I CIRSIR

30 3 YR oFe Tha Sl ©

< _ 1 i
1=\P= —i2 =2
RINGY

=0.707 I, (7.6)
I & TS H e Lt P g fafsse men wifem

P=5=%i,2nR=I2R (7.7)
T YFR, rms dicedl 31Ul JYET Fleedr i g9 H W T

V= an21 =0.707 v (7.8)
THHIT (7.3) F MER W

vm=imR

U, L,

3:{%-[ \/5_\/512
ol V=1IR (7.9)

i1 (7.9) ac ¥ T ac dieedl o o= Gae adidt ¢ St de § 37 IR &
et o 9 & ¢ ¥8 rms T R TGN o N WA 21 rms TH % Tal H,
ac Iftge & fou wife =61 STl (7.7) TS 10 a1 dicedl 1 Hau 981 © S de
o fere g 21

W 77 TR ac T i 37k rms TH o W& H W IR R fRA ST I7@Oned,
e 3Mgfd § 220 V dieedl %1 rms A 7 et fmer 71 €

v,=J2 V= (1.414)(220V) =311V

ared ®, [ 3196l rms ¥R 9 de ¥R o GAqed ® S 9@l Aren vifed g s
S Yoo GRSl 1 HHIT (7.7) i frefatEa 9 F ot wea s "ehd 2

P=V?/R=1V {H®V=IR

SETEAUT 7.1 T T aes 220V Y W 100W v 37 o fore s@mn @ 2
(a) S90S FTaRIY; (b) Ui %1 e dieedl T4 () 9¢d | Yalied 81 arel rms &1

[ it
TA
(a) N 8 P= 100 W T& V=220 VI 5d & IlY ? :
_Vv =(220V) -
P 100W

(b) T i MR dreed
v =2V =311V

(Ff®, P=1V

P _100W

[=—=
VvV 220V

= 0.450A

I°L lnr21be
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% iRt

7.3 ac 9T UG dicedl ol YUl A€y gRT Heuur—
HemaHSTeh (Thetd )

fusa ogum # sn Wi f fRdt gfadies § yanfed g9 arelt o aen ac dieed
TAM Hell | @d €1 T U, W 3120 $9eh HaieH go il o d@r &l et

21 ac IRUY § ¥R T dieedl o o9 el Hau <9

LS 0L | % yo o foTu g9 T 1 ¥R 1 SYART L 1 SR o
...................... e A t o ITAN W ac IRIY 1 TITT0T WEAdTgEs 8l S
ﬁ} """ T / 21 TRt S fop forst 7.4 o <9t 0 €, W wigw @

: wt, ofot - » S T forg o ufkd: HI0IT 3 0T Yo F 21 el
{ sin wt, N 2m wt V U | o SR ueeh SEahid 9 9 qRad-eid
o iyt v U (el w5 81 %o vV ud I ek 9l

(@) (b)

T I TR o S e RremH o i
frefa ww € fo 7.4(2) o 7.1 & o fweh

forg 7.4 () f99 7.1 ¥ <9ifn 0 uftuy & fou e e o G0 A el ac dieed w1, R a0 W,

3@ (b) VTS (T ot o = UTF|

Aol Tol ¥ o Hhotd 31T SehT IR Fael Sgiiel
| dicedl TE ¥R % SEAleR oTe W WA Siefd v

sinot T i sin ot, HHA:, 3H &1 €0 R deed 76 &7 o 76 FE0d w@
g1 -5 9 o 0¥ ol R 7 e 7.4(b) ¥ <wiT MU 9 99 B

o 7.4(a) ¥ &1 I8 TH Thd © o WRRiee o faw e v TE 1T & fem
T 2 €1 UH T T F ¢ 3 1 ® TR dieedt T 6N o 9 el w07 A

Bl 2

7.4 W& W g ac dicedl
1 7.5 T W o fH W o ac Gid Wi ]1 WE: W o @vel § ofl qi

fox 7.5 & ¥ 1 T ac @@l

) L

=1 W i Bl §, Afkd J8l 89 a8 9T R 39 W
1 ey Tvg 71 o7 e iy faes Wi ac aitwer 2
A T g & ol % = sieedi v = v, sino ¢ 2 i
uftaer ® i vl T 1 fRvars o fem Y e =0,
T ST FH H

di

~L=-=0
v-Lo (7.10)

TeT RTOT T T 9% Weh H YR 5 emf €, TF L IR
1 T-UTehtdl €| UCHe Tog ol o a9 1 STTE0l id 9

* 7l ac URUY ¥ dicedl T ¥R i goi Hd afkei-thed g fefua fRan S #, et
o o wiew 7 81 9 ey W@t 1 B 98 €, R redt &9 9 uiEtid g Sagen i
FAT T M O T § SH THER G g 7 o) R 3= uftmn we fawnet et
HuiA wfeel o W& et €9 § URafaa s At et Ui i, Hoe gieen gr e
w9 BH 3 AEE T A Toh WA Gy gRy, Tk T8e ¥ € A AW w1 wE e,
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IR

Fuifee Bl € (3TeA™ 6) | Wil (7.1) T WHIehI01 (7.10) i HAMS o W

E=B=v—msincot

dt L L (7.11)

FHeRTOT (7.11) § I8 GiEfed 8 o 6w i(t) o fon weientor 999 &1 TH wer
B =feu foh 3Tl Jaurn, di/dt T Sesi €9 § gRadasie e & S 9
Sieed 3 TN I kel | Tedt 81 SR ot ST v /L EW T e 8
A I S % fIu, 80 di/dt &1 999 % HUe GHehfed S

di

Sdt= vfm.fsin(wt)dt

i=—v—mcos(wt)+ﬁ'€l?|ﬁ
oL

e TR sk i o, e st formn et € SR g% wHa W fei e
ek, Hid =1 emf I o URA: GENT ®9 F el Hl ©; T€ 9N, S g8k HR0l
aedl €, i TEidd w9 9 e w §1 3T 7 A ¥ R g o, 7 8 w6
W R A 91N sage, sfda § o 21 i, SHehe i %1 7 9=
B B

—cos(wt) = sin(wt—g) , ford 4t

i=i sin(wt—f)
=1, 5 (7.12)
T iy, =%wwwé|wﬁ1quﬁﬁaa€ﬂ@%,sﬁ W1 Gl el Sl
T T W X, 5N R U
X, =oL (7.13)

T, IR T A T

i, =
n=x (7. 14)

W giqend w1 ford ol € df fate &1 31K 391 ST AG 314 (Q) B Wi
yiemd T s Wi aitee § o w99 @ fefa wa @S9 iRy
3§ UfcRiues 9fae || Wend Ufaemd, Wk UE R i SAghd oh SAhATIm
g 2l

I dicedl T8 Wk | Yalfed B acl ¥R o e (7.1) T (7.12) Fi go §
T T B € TR UR dieed W n/2 st (1/4) T 19 wdl #1 f5 7.6 (a) Wed
T T t, &0 TR, Sicedl TS HR o U €1 U SR I Seed BeR V H /2 W
Bl S % o TR Y T faen § 9o e € A 3 dieedl @ o S s § S
FH: THIH (7.1) TS (7.12) 57 99 H1 S @ 3R 59 fot 7.6 (b) ® gwifan
T R
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33Iglul 7.2

(a) (b)

forx 7.6 (a) fo=1 7.5 W 391 U 9RUey &1 SR 3R@
(b) v TG i T ot o &I TTH|

= 3w & am,aﬁmaﬁaﬁwﬁmﬁaqmﬁw[%:w} & I 3T

0]

SAfUeha™ | b1 WKl shidl 1 3T <@ foh Wb Uieh o Wiceima 8iel € Sl &1 skl S&t
TR T e @ S de uRuel § giady s 21 W, @ gfaly w1 e € eud
off vifers =49 Bidl €2 ST, TEhT Tal oM o1 FAE il

SR T S e A

pL=iv=1i, sin(a)t —g)x v, sin (at)
= —i,,0,, cos(at)sin(awt)
[))
= MM qj 2wt
5 sin(2mt)

3A: Th R | A ufe

P, = <_ ‘m;m sin(2a)t)>

e 8 i’";’” (sin(20t))=0

FHiifeh, Th R % W sin(2ot) FT W A B 2
AU T [ TF F R Wk gd qreg vt off 9 gkt 21

SEE0T 7.2 25.0 mH &1 T Y5 Ik 220 V o Tk Gid § e =1 4% did &1
3mgfd 50 Hz @1 df 9l &1 Wi Ufa=nd Ud rms &R 1A it

TA Y Hiqend

X, =21vL=2x3.14x50x25x107° Q
= 7.85Q
ufgel H rms

V 220V _

X, 7.85Q

28A
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IR

7.5 WOIRT W WIe ac dicedn

51 7.7 9 Wb WNfeiid ac aRae <giien 7o 8 5w sherel Teh Wil Ush Ud ac Wi
£ ¥ T T W dieedl v = v, sin ot T F

Sa de IRUY ¥ Fieedt 9 9 fordt G &1 Sier s
2 O THH W, IH STeUshiel o T € yeted gl © S St
1 W T TR Bl €, S9oh S favela Sl 8, S G
=1 Toriy shear g1 Fid de IRuYy o SHi-s2 G S
Bl € T URuY ¥ ) Wi HI 2§ AU SHeb YoE g@ e
ot el 1 5 Gl it e S1aferd &1 S € | afuer
H o iR & 3 & 9 2

el WISt ol ac Wid © gl S §, Sten T fo 7.7 o
<1 T ® 1 FE MW R TR A S ®, W STeRT o YaE forx 7.7 % wuifd § S ac aieen
F1 I T kel L T ik UV GIH 37 Tk o g
B B T off TehiaR oA § ST Ud e g @1 W foh foRet e ¢ W
GeTis W A g 21 @ G & f o ot e Sieedr 2,

v=1 (7.15)

fehtal® o o7 o o SIER, Gid Td Tl o fol o a9 dieeard 9aM €, o:

umsin(otzg
C
.. . d .
amaﬂnﬁamaﬂﬁ%m%qwawd—?ww“aﬂﬁ%
., d .
i= a(vmc sinwt) = ®Cv,, cos(wt)

T, cos(wt) = sin(wt+g), 1 STEM HH W B9 UM ©,

i=1i, sin (wt+g) (7.16)

TET, AAHH SR BT @M i = oCv, T TTH! B9

S,

" "1/ w0)
% w0 | ford iR fogrs wfueta oftwy & qeged §9i = v /R ¥ o & df
&1 U B %6 (1/0C) 1 i gfiy S & 215Ukl Genid gl sed & iR
X ¥ frefid w2

X=1/0C (7.17)

3T YT ST ST ©,

i, =-—m (7.18) 181
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|

G wfaema &) faamd o€t € S iy 1 SR
N TEHT SI A 39 (Q) 1 Hefoita wfasm 3¢t T
S A fags Hufeha aftue o um = fRbE = 8 59
‘ " foys ufRiueRTa aiuy | gfade, Wy S9! 9 3Tgfd

i sin(wt+m/2)

(

a)

I\ P o e & opoe 2 2
THIRIOT (7.16) i Hid dieedl i THIHT (7.1)

Y ol % R B9 A 2 fF oUW, dieed @ /2
(b) ST B 71 Fo1 7.8 (a) Rt &7 ¢, R R e

ot 7.8 (a) T30 7.7 9 <90 70 992 1 SR AR@  qyyiqr #) g8 ¥R HeR I, dieedl HeR V /2 H

182

(b) v TG i T THT oK TTYE] UH|

3q(g0l 7.3

33Mg0T 7.4

S B WE 9 aHed U s g1 e 7.8 (b),
dieedl T U H GEF % WY B ael qiede 9l 81 g9 S@d § T 6, Sieddl
FT g § NE GUIARIA Tl SAfRdH A U@V Il T
T 1 g et vt
p.=iv=1i_cos(wtv, sin(wt)
=i v _cos(wt) sin(wt)

- _im;m sin(2at) (7.19)
3d: GRS o YeRio |, Heg i

P, = <im;m sin(2a)t)> - im;m (sin(2a1)) = O

Fifh Tk U 9 W <sin (20t)> = 0
39 YRR BH @4 B T U0 o Y0l H o, Sieedl 9§ /2 hiv GT=HE UE Henf
% YRl § ¥, Seedl 9 /2 0 ST Bt

ISTETT 7.3 Th @9 Tohell Guifd o @t Sofind o g1 21 de U6 ac G o
feTT o797 Y&l 1 YNIfed TS| Yeh Joheol § sy foh Homia &1 oiikar 9
T T FA GAE B2

TS U o @1l fRef de Wi 1 Sited € df G saf e @ ik sueh
ol STEYH o 9% IR9Y § I ¥R yelfed T it 3R ofq yeRit T g 2
3 AW H CH HH W Y BIE URGdT qEl AWM ac Wid o @, G
(1/ C) SITGa faemd @ © SR 9iue § oW geted el ¢ aRomd: oq
TeRTET M| C 1 T HH Y Hismd 9@ SR 7 vee i o § i 9 geRii
B

ISTETUT 7.4 15.0 pF 1 Th GuIie, 220 V, 50 Hz 9id 9 Sigr 71 81 uRkae s
Gl wiema iR sod werfed e arell (rms U6 f¥ER) 9N &1 7F ¥qsu)
% g 1 ST KT fEan S @ Fenfeia gfaemd ok 9r o JF W) = g9
g2

T UG wied €,

1 1

X = = - =212 Q
2nvC 2n(50Hz)(15.0x10°F)
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E I CIRSIR

rms%ﬂTr%

[V _ 220V
X, 212Q

forar um
i =+2I=(1.41)(1.04A)=1.47A

?TE?H'%ITI+1.47A®—1.47A@?WWW%SﬁTEﬁWﬂT'@ln/ZEﬁﬂTWTFH'T
Bt 2l
aﬁa@gﬁﬁﬁmﬁﬁmﬁsﬁammww%,m:mﬂﬁ
2l Sl 81

=1.04A

IETETT 7.5 Th Foh(¥l dosl 3R Tk O heell Weh, Tk shoil Hied, ol # gwiig
ITER, Th ac 9id ¥ Wi T 2| few &l ot #x & ™0 € 3R P g wweEm
T WX i B Wb Hecll oh FSL Fieoe g Sl 2

(~)

fex 7.0
TS H Yl HUA THI FHY Sod H =6E (a) el © (b) Hl © (c) At
TEdl B1 RO Wigd ST oy
T S AR T Fed § W W Fed & o w1 g 4
afehd X 31 & T Freell & R Goehd &5 9 Wl 21 37: Fecl 1 Wehed
ag WAl B | URUTHA: el 1 YT s o Sl €1 39 YR Yg ac deedl
1 AR 9T YTk o TERi ok ot qTel €1 el € @IR el o ol o ot sieed

¥°L lnr21be

FH © S 21 31 dod HI < FH 8 S 2

G'L lnr21be

7.6 givitag LCR URUY WX Y& ac dieedl
51 7.10, ac Wi ¢ ¥ [ Jufteig LCR 4Ruel <u1idn €1 9get shi & ifd 89 ac W

Elﬁaﬁc??ﬂv=vmsin wtéﬁ%l
fg T W Aaw g w9 fRdt o1 ¢ W gy o
yaIfed ¥/ i ¢ df fReas e e 9

di q

L—+iR+—==
5 TR =Y (7.20) 8@ —

TH drelfTeh NI § SR Y YS! dieedl v % @1
TUHT el G FG HEA 98d B B0 39 GHE] Sl '
wW & fau g fafu=i =1 s ) geet fafa § &9

L

e o'o's e W

Hotd eI T STANT F4T IR ST fafer § w9 A o 7.10 fEe ac @iq @ T gviies LOR

(7.20) = fITATONHE ®F T & Heh | hi HIAT A
e
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% iRt

7.6.1 SR 3NW gRT B

5 7.10 o T9iie Q. uftqe o wiadieren, U T G Suiisea o S €1 o fomet
&u T W qRuY o & Seh U ac W, SHeh M TS hell T &1 A7 T
i=1_ sin(ot+¢) (7.21)
Tel ¢ Fid 1 el I ufuy ¥ yarfed e orell 9r | wel-id #1 fusa st
o g S EiEl © SHeh SR T gH adHM YUl 1 Teh el 3@ §AIa|
M ofifere for THeRor (7.21) SR UST URUY i 9T 1 TR 1 51 o hil
SR e, TR, T T i % R % d e ) w: VL, Vi Ve,
TS V ¥ frefia w5 @ free sty 9 g9 S € R Vi, 19 WERR 8,V 8 I
¥ /2 oo 98 T v, , 19 /2 fead om 21 fo

I 7.11(a) 9V, Vp, VU6 I 5! HYf=a el Heell o e
v \”\; @ T 2

R $ o et 1 oo A Vi, V, TV, o 3@
VL Wi+ o v, =L Ruvu, =i X.,v =i X (7.22)
Rl o fAu sieed |HIH (7.20) 1 36 YRR

SV, o
Ve v tugt U =D (7.23)
@ ® 76 TSR ey foreh SR Skl R SR SR
fora 7.11 () ¥V, V.,V T 3 g o o 2, 98 8

() TV, V, TV, V) V, +V +V, =V (7.24)
o 19 7.10 H T M 9Res < fa Fe =9 Hee 1 fo 7,11 (b) o eqa feman T ©1 5,

V, TV, H39 TF & WA @ H SR TH g8 i
feamsti § 20 ¥, ST T THA B (V,, + V) o &9 § TS fohan 1 Tha &
forgent aftm v, — v, | €6 ?1 < v 5@ Faa frs & wof @ frefua fwa
T ? fEeT eV TE (V, + V) B, TEHIRE ¥ 5,

2

Un = Uk + (Vcm — Uim)
FHEHIT (7.22) W v, , U, T8 v, S HH Fodh FHRT H T T
V2 =(i,R? + (i, X —i,X.)
=2 [R*+(X. - X, )]

13)

m

i

A mz\/R2+(XC—XL)2 [7.25(a)]
forelt 9fge # iRy ¥ SAgeadl o STYR W 8H ac R4 o faQ gfaarer, Z 9]
i STER § @ Al

i =Pm

n = [7.25(b)]

184 Tl Z= R + (X, - X, ) (7.26)
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IR
e HSRI TF HSR V,, & HAR Bl ¢, Hell F0 ¢V, TH Vo i
T HI0 § IR faF 7,12 & SUR W T 91 T4 fRA1 ST el © T
tan¢= va _vLm
va (\)

THRIOT (7.22) T ST i T, /
X - X,
tang =—— (727 &

THIRROT (7.26) T (7.27) 1 Wbt feqr fo (7.12) & weqa fopan | R )
B 7€ YlareT JRE FEeldl Bl I8 Ush GHRI s € fowes wol Z 21 o 7.12 wfaern sma
THIHT 7.25(a) ¥R 1 STEM St & To GHHI (7.27) Y FHeAHl
FT T U Sl 21 3k 1 foee) gt (7.21) woia: ffés € S #)
IR X, > X, ¢ HAEF B ¢ q1 GG BT T SRR YU & S ¢
uftorea: uftaer F o Wi siced ¥ o7 B W 21 9K X, < X, ¢ FUTHS B ¢
A IR 1 W HER Y@ &l Sl 21 IRomed: 9Rae o €R1 Wi sieedr § 99
B St 1
fe7.13, X, > X, & W0 o foQ ThoR 3@ € SR 98 ot & |F 0@ i F
B Al uited w1 g 2
T YHR, o qhHIH 1 STAN HLh, T
guifag LCR 99y § ¥ &1 3TAM Td el 94
L oA 21 AR ac aRuel o fogemo 1 & fafy
o 9 S € 9w df 9 fF R @ yRfew
fearfoal o6 oo o &iE o1 72T <A1 319 ¢ T IS

X:-XL

v

ot gfews WM (S Tk 0 1eAE § g W 0
o o ®) o gwd ® iR fafu= ved & &
Qrifesh RT0T TEd G S-S Hord 3@ Sl
T ¥ TH YR U B 1 W STl 8 Hed @ o)
¥ 7' BRI T T T e afufed Tk

gifor & ot 2 & S v =0 oy @ E

€| IR B, WU B TS ol SR ¥

I G W B 7| v efeRtet o g aiforen o \ \
T ok qoe Frogerrelt e S € @R uftuer & s 9 7.13 (a) VTS I & faU thoR em@

uitag gfuy & fAC wteh WY v i W
T U T 3T IERIBSIGIR (b) LCR\ . .
S e ¢ Ted W At Wh (TRl X, > X))

7.6.2 IE

Sufteg RLC URUY 1 T Ueieh SA9Rerv] SIS i UReel 81 o] o gl
foerTal sl ek | aitere € e ek fafre gt 9 Sier &1 g et 21 e
A 9 TR 1 Grhfieh Sgf el B1 4K 38 YehR 1 HiE e et 1@
Sell G g Henferd @ et egfa fem &t gepfae sTgfd o wfere & @t
o agd eifu T & W e HIEN g U Sl €1 THRT Uk guikfaa

STTEXYT Al W 31 g Tea 1 S H, TAIeieh hi & TE T fog o 3ER-SER e 185
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% iRt

1 Tk Wiehfaeh g Bl €1 9 e Tt o1 Fafid a9a-siauel W died @
3R e HT g T et o U Bl Wk g oh SRR & Al ger H
3TEM Aty B (IREW FHam 11 &1 1™ 13) 1

v S TS 0 3G T Sieed gR1 Faiferd RLC Rae & fore &0 ud € R
¥ S,

&) &)

m m

Z R(Xe-X,0

TX =1/0C T X, = oL 31 A o ®! wRafia fmn s a s fafire smafa
@, WX, = X, T& Hisen Z 1 9 <[ (Z=W=R)éw%|a€a@ﬁ1
ST SgrT wEd T :

X=X L -qL

0

i =

m

1

T O == (7.28)
JLC

AL Mg TR R R M 3tfushad gl € i

TR AE 8, i, = v, /R

1.0

o= 7.14 f&& RLC 9ofiey g o faw o o

Tt [ 1 wfeds < €1 @i L= 1.00 mH, C =

Il
] \ 1.00 nF & 91 R o & 3[el-37e7 HH (i) R = 100

/\\/ ) Q W (ii) R = 200 Q few 1w ¥ w9 & faq v

e \q 1
// (i) =100 V, 38 W0 H @, = Nirell 1.00x10°

\\ rad/s |

—T

[ —

0.0

0.5

w,Mrad/s—»

wo | T @A ® o oAt emgft W oum @ e
1.0 Ry, 20 sifsha &1 81 I i = v,/ RR 1 feorfa #,
YR (i) § &R0 a1 TRETOT FhoT (ii) st feafa ¥ o

forT 7.14 T 9307 () R = 100 Q TF (i) R = 200 Q & R <
& fAu. oo WY | w1 aERHA | I T | I Ul & dE-d® & AT B

186

L =1.00 mH

IR, Afeat ue JHat wel oF T &t fwafafy
foreht et =1 tfeT s JuRe ©IHl ¥ Hondl ol
srfimee e €1 tfew grr erfimfed oha, feal o wmeeror oftue o O 1w
Fd B, TG IR ek Sl W EeIed oA ST Hehal ¢ W R fafime
el ByH &1 g & fou g9 e i goaia w3 € gueero & fau en
TR 9Ruer § 7 o1 i o1iar w1 qfiafia s uider #t sgfa st afiafiaa
¥ 3 frorfd # @ € for ST oAl stgfa eifumfea e Gokdl +1 emgfa ok
ST SR B W) W UG e @ @ ufgy ¥ su fafvre e Ky 9 oW 9
Tohdl 1 R o U AW 1 WM SAfeehad & Sl 2
T eVl T 97 37 I 727 T8 & [ SR T UREe Shaer 3= yRyet
GRT Y5f¥ia &1 Sdl @ 9 L €a C s =@ gid €1 #ifeh sheet adt L Ta C @
fRi & i 1 s (B Fem 7 8 % FR) TF T AR wd § ok
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Tt H]

YRT S v /R BT 8 91 1 Hiq dicedl R & 430 & &9 & gurat e st 81
§THT 37 I §a7 b RL a1 RC IRYY H S35 781

IETEIUT 7.6 TH 200 Q Yflies TS Uk 15.0 puF i, fdt 220 V, 50 Hz ac
G 9 guiieed ¥ 92 B (a) RS H U KT MU I (b) Fiekiew & G
o faXi o & (rms) Seed T TUMAT HISTT| T 37 dicedisti i SSHTuE a0 Hid
dieeal ¥ AAfush 82 A &, 9l 39 e =1 Frestor i)

TA
e 2
R=200Q, C=15.0uF =15.0x10°F

V =220V, v=50Hz
(a) ¥R Y AT W F foIw, 26 ufuer w7 URiEren #) STavadl S 21 98 B B

Z=\R*+ X% = |R* +(27vC)?

=200Q) +(2x3.14x50x15.0 x 10 °F) 2

= /2000) +(212.3Q)?

=291.670Q
TEfaT, aRuy § ¥ €,
_V _ 220V
Z 29150
(b) = R 9" ¥ A ¥R yeifEd @ @ e, safen
V, =IR=(0.755A)(200Q) =151V
V. =1X,=(0.755A)(212.3Q) =160.3V
T Aeedett V, TV, 1 ST a6 311.3 V @SS dieed 220 V
e 21 38 ferienarg =1 Pt forg g fopan M2 S/ ff eres o o e
2, I dieedrd THM well § el Bl ©1 SAfeTy Skl FRYl FEAst ki e el
el ST Hehdl B1 T dicedisii W 90° 1 shell-3fal eldl g1 THICIY gioh aNT o
TRATT ARG o FHA T SYENT Hieh A fha1 ST Hhdl 21 27,

Viic = \IVE + ch

=220V
9 YR, IS 3 dlcedisl o oie oh shol-3iaR i TUET | o gU TioRiee Ta Hes
o Xl o o9 el diced! TG i ST A1 98 §Id aicedl o S¥eR & qRil S|

7.7 ac URuen o yifed : vTferd TUTieh

=0.755A

T 3@ ok ¢ fo Sviies RLC Rwer | Tget i aieed v = v, sinot 30 99 §
YN i= i sin(ot + ¢) JaT(ed Fd €1 =,

v, . X.-X
i == QE = -1 —C L
mT g ¢=tan ( R )
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33T 7.7

THfeTT BId R S drerfors Wi p ¥,

p=vi=(v, sinwt)x[i, sin(t + ¢)|

= Urn2im [cos ¢ — cos(2wt + ¢)] (7.29)

Tk Ul =k W TIed VI WHIROT (7.29) % I WY o IHI YR T HIEA O | W
B Fehdl T TTH hadl T UK € THA W R H €, 3R THRT WA A 7 (R
(cosine) F1 HAIHF 3T¢ THS HUNHF 3Tg | FRE FT a1 B1) HfoQ,

P= %cos¢ = %%cos¢

=VIcos¢ [7.30(a)]
T 39 YRR off foran S Hehar ©

P=1I*>Zcos¢ [7.30(b)]

a1d: &ifa wea v, | herdl dieedl Te ur W et el @ dfos 396 &ta
Hell-eh101 1 il (cosine) W TR STt B1 TR cos ¢ i AT o el Sl
21 ey FrefefEd oo o == o

WeRTUT (i) FlaRiea 1 gy : afg gRuet § sheel g R @ € 9RuY et
R el 81 39 URYY o e ¢ = 0, cos ¢ = 1 T 3Mfuhan wifek & Bl 21
WeRTUT (ii) 5 TH1T A eRdlg gRyy : A afue § shad Th Wk Tal
oIl &1 o B9 S @ foh o0 e sieedl & s hell 3l /2 Bl 81 THiT
cos ¢ = 0 3R sHfery zrafy uitqe o o yerfed gt @ i off i vifem e el e
T UN Wl wR-Hl G2 aRr off e S )

YeRYUT (iii) #7ds LCR 9R9 : fhet LCR 9Ruy ¥ wifed & 9Hieho (7.30) &
STIER B €1 Tl ¢ = tan' (X, - X, )/ R 37: fHT RLT RC a1 RCLURWA & ¢
YR B Hehdl B1 37 uRwel # off vifed Shaa wfies § & afaa i 2
WU (iv) LCR 9R7e 7 715 feifq o wifery &7 - 3= 1 feerfd X - X,= 0
T ¢ =03HT cosp=1Td P=1°Z=]>R 1uiqd 94y # ifehaq wifed (R R
| W) TR i feafa o aifad et 2

ST 7.7 (a) forega wifem o aftee & forw ygem a9 o uftwer o fr=1 wifem
ToTleh, WYUOT W SAfereh STl o1 & B, TR YT €1 SEehT Rl HHEE)

(b) Tfider =1 iRt ToTiek, UT: ARl § UG W o TR 1 I hich G
ST Hehdl 31 F8 q24 THEAEU

T (a) B9 STd € Toh P = IV cos ¢ T&l cos ¢ iRt Tulish €1 <1 T8 dieedl W difsa
viferd st 3MYfd & fere af cos ¢ 1 W &9 RN o &6 IH ST H &R &1 7H
TEET TS T 3HY HIwr § oifusk wifed & (2R) B

(b) 7 fop et aftue & o [ aieear @ ¢ %o 68 @ © 59 uRuy & fa
cos § =R/Z

Rationalised 2023-24



Tt H]

B4 VifeR UM o1 GUR T THAT HH 1 H1 3R T T Tohd & [58eh fq Z
A R B 98 T ST TSI I8 ITATR b B 2, Y fo g 39 9H
T | AR I B8 ] e | Rl R € 1, W dieed v fren o
I, Seed i S e HI 1 S 9 S 7.7 § Wg 996 §, AeEH W FEel
€ ifeh YN % 39 Tewh o WA IS W & el Bl I, i VI ek he ST
2, Fiifer 78 dicedl o WY GHE Hell § € IR g6 o o1y ke § v & g 2

VA

T, 0 I

e 7.15

Q

79 foveror 9 78 T € fo afk g0 viferd Tomer o R o1 = df qeenmet arege
U I, 1 S o SUSR SRATHT e ¥R I §RI SIEH T 9e g6en fag
meﬁaﬁawﬁwmﬁaﬁﬁﬁmmmmﬁrq@—@iaﬁ
R X weh SR Pt T WLV T

IETEY0T 7.8 283 V RTER Fieedl ©d 50 Hz g &l Th SAEHE dicedl Th
gufteg LCR 9R9Y | € € f@® R =3 Q, L = 25.48 mH, TS C = 796 uF 2|
A HIFT (a) IRYL ST Ifqanr; (b) Wid o6 1 o6 &= ol dieedar 6 999 §
Yaifed B el € o st shell-31a; (c) URuY § BF oTel vfed-o1; Te (d) fe
T[T |
&
() WU T Ffqere 9@ 3 o fog Tee 6 X, T X 1 TOA H4|

X, =2mnvL

=2x3.14x50x%x2548x 10° Q =8 Q
1

¢ =2ﬂ'VC
1

9% 3.14x50x796x10° 2
ggfa,
Z= R +(X;, - X =32 +(8-4)
=50

Rationalised 2023-24
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30T 7.8

33TEXUT 7.10 @ 3ST8Y0T 7.9

. X, -X
(b) HA-HWR, ¢ = tan! =< = L

=tan! (%) =-53.1°

ffeh ¢ 1 W RUTH €, TRUY | €N Wi o R o st dieed ¥ 9 @ €
(c) dfmy o wife &,
P=I°R

V2 25
3d:, P = (40A)®> x3Q =4800W
(d) w1fRd Ul =cos ¢ = cos(-53.1°) = 0.6

)=4OA

ISTEIUT 7.9 FH T o <1 | At Wi i g IRadewie 21 (a) 9id ®i
e sTgfd W TR TR (b) STTAIR 1 TN § Ufaensn, ¥ Ua &ffaa fe &t
UM Hifer)

&
(a) 9% g 59 W AR B,

1 1
A, = S
° JLC 25.48x107 x796x10°

=222.1rad/s

L@ _ 2211
T 2nr 2x3.14
(b) @R &1 feerfa & wfcanen, Z wfadier, R o SRR gt € ofa:

Z=R=3Q

Hz = 35.4Hz

SR fearfd o rms ¥

1 =66.7A

_V_V_(ZSS)
3

"z R {2
AR feafa o o &
P=I>xR=(66.7)>x3=13.35 kW

WA YT | 379 <@ Hehd € Toh TR fefa W wifed &7 S 7.8 W g
vifeRd &/ o 3t 21

IETEN0T 7.10 fRElt T o7e2 W guan &wRon 9, fohelt Ao w1 o1q-9g=a o g1
T W TSR S €| A STk U IS ¢g W S % €, Al Ug qgEeh U T eatd
e @t ©1 g% Sgee R fagid W s €2

Rationalised 2023-24



Tt H]

A g GYESH ac TRUS § AR & fagid W % s @1 S ey R erg
TgEF U ToRd € d e § 39 o hl ol Tk el U gl Tod 81 98
Tl T UH gEEia i | S g 8 ek R uRkuy SR ot feufa
H g1 B1 W 19 S § ¢1g AR heell ¥ ToRd @ al gRae shi wferen aRafda
81 St @, aRomHEEy uRy # yerfed g orell uw | grefe ufieda g 21 um
1 98 R HYred eidl 8 Ta Seierii-oh IRUTerehl o ShROT STt shi eaf Seq=l
Bt R

7.8 STEwRHT

3% 32941 o foIT ac dlcedl 1 Tk 0 9 R Aok a1 w7 74 | gRafdd we
(o THiARd HTAT) eI Bl Sl ¢ UH == 0T o Fagia W enenfiid U i
o g T san ® T8 /g @it wed 2

TEER | < Sefer gt € o Tk TR ¥ fagaes gkt §) 9 T wiua-die-hie
W fergel et €1 o w1 fafy =t o= 7.16 (o) - wifa et 2, e wh Fedt
T & SR faudt Bt €, @ R o 7.16 (b) =1 sifa e <A Fefeal wie
I STer-3Te el R fAaudt et ¥ U el # grefye Fiee (primary
coﬂ)ﬂﬁﬁ%gﬂﬁN AU B €1 I el *i Fdlgw Feedl (secondary coil)
e €, 39 N, A TR § U Wi el feeh fed e € T fedaw
Freel graeTR 1 frld sheeh Bt 2

i
L
%

OT L lnx2ibe

e

()

forx 7.16 Tt TiawiER B wafas wd fodias Fefoal & oued &1 31 =ae .

() T% T o ST AU T8 q Fefa@i (b) HIS Hi Te-Tem qeeii W fauel sefaar

o Wit Sheelt o fad o e oarad] alegdl onmg Sl © d GO 8w
Teh YTl Teiehid Torerd Scd= it @ S fgcioeh shecht o gaifsa gt gHeh o
o o= Tk emf UG #2159 emf 1 AF fgdiaes geelt § % i gem W flk
A © | TH T oId € Toh AN SEHIE Teh e SEHIE & et e seet
F1 yfadier 07 7, 3R wie F YUl vore e wd fgdae A Fefaar 9
TS 2| Weifie et o il % e deed v, @ 9, 7 R & oW, T
S B T B FE § ¢ T SO F 2

qd N o areft fdae Fecht o fai & 9 9@ emf a1 dicedr & @
-N; 3? (7.31)

TeTerd ! SR, ¢ W Seelt § i Tk emf URA wHiar € 59 uvw forq aew
9 %ed Bl 9% T,

d¢
=-N
P dt

& =

(7.32)
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Afeh, g, = v, A% THT & Bra g Sheed (St wfaer g o wr
) o TRE F1 o et A AR fded et & R qE @ st TE
TEd A UW o S Wl B @ T di-lehe W TR

SS=US
7% v, fadtae Feeht & foxi o e aicedr 81 31: e (7.31) TH (7.32) &
W 39 YR forg Hehd € —

d¢
=-N, a [7.31(a)]
d¢
bp =Ny, [7.32(a)]
TR [7.31 (a)] T4 [7.32 (a)] 9,
Us _ Ns
I N, (7.33)

2 AL o S| ey i Faafa o 97 99 qRepeaen &1 39T fwa
2 S 39 TR B (i) WAfHs g w1 ufaiy T s vafed BN Al 4 w1 €
(11)WW®WW@WWWWW% o (iii) fedtaer
Feeil H 9gd ®H UN Yaed Bl 2

Ifg 78 7 foran sy fom ZEwE 1 &1 100% B (H1E e e e ) ;
at el wifem, fefa wifem oF =seR @l SR 9fF p=iv,

i,0, = iU, (7.34)

TIM FB T FB Sl &9 d T B & T, TR oFf a7 Tk s wfeehed €,
Fiifeh Wb Jell FhR ATHehToud THBIE 1 Serd 95% & s Bl &1 T
(7.33) TE (7.34) &1 AT 8 R,

iP vs NS
i v, N, (7.35)
Fifeh i T vl 1 e G T&l B S ac WA i, THIHOT (7.35) § W@
Tt o STl STl rms HHT 1 SO off 9w g 2l

39, B W@ Gohd © Toh TEBI fohy Yo slieedl Tl 1 oF HHl 1 gHfad

A B BH S © T

N N
{3
amﬁWWﬁmWWﬁﬁwﬁ%(N>N)aﬁaﬁm
Ig W T (V> V |3H9wﬁwawﬁ3?7a?ayw7#(stepup
transformer) Fed €1 9y, 59 e ¥, fgdtae Fect o U/ wAfas Feet
o FH A B (N /N, < 1 THI < 1)1 STeoned, Af foreft gawiek =1 weafireh et
ﬁ1ooqaf§?ﬁw%a°rﬁzoo g d N/N,=2TI N, /N=1/2 | 3d: 220V,
10A 1 91, Iga 440 V %1 F9 5.0 AT 2
ﬁWWﬁmMW@wﬁ%(N<Nmﬁ%z@w
379941 (step-down transformer) %ISHZFHWﬁV<V®I >1, A aeedl
%Y B W @ qel ¥ 9g St 2

Rationalised 2023-24



IR

FW U H1 T G0 Y TEER % fore & oy et @ (R R iE st
&9 1 B | W ardfas awE | Fefafad sReT 9 31T /el H Seil &
Bl B—

() TR eRU-Fd FB 7 o T dl efid el € €, Ui %ig & @l
STfeheds o1 30 @ arg Rfed o &Ror, wafhie el o1 9 Foe fgdiaeh
Feelt W TRl Terall Wafte 1@ fgdees Hefaal &l Th T & SW TS &
FoToRd &R0T i R ToRAT STl 2

(i) el 71 Ffer— Feforl o o o R 1 FB T Fo G d B g
3R THfT =1 IR § 30 S ([ 2R) & &R 3ol &9 BT ¢1 39 O, e
Ficedl el | A AR 1 START Heh, TTH B aIc] Sl &7 hl ¥ TRl S
2l

(iif) 9o YRTG—JcATerd! Toreh 19 oleRd, Tile-shie W ek ¥R URa shieh, 38 TH Y
3 | WA IS 1 SYAN Hich TH YHE 1 HH A Sl 2

(iv) 987 (Hysteresis)—earerd! Feehid &5 R I 1 Geahd IR-9IR Schid
Bl B1 39 UiHA § 9 BN el Sell IS § oA o ®Y § Yehe Bidl ¢ HH
e a1l Terel T IS T STIN Hh IH YHE I HH Wl S 2
farega it o1 el AT Tk, o2 UM R Y90 T foeRor A o foaw g

1 IYART Torann st 21 Sif w1 frla sieedn o1 S<enfaa foren san @ (aifer & 4
B S @ 3R RoTHEEY [2R I e S #1 38HT st 53 o SUiT o wH
feorg &g SU-TM de HuUftd foran a1 €1 o8l siieedl i SAq=iad fehan s 2|
oo 3U-WeAl T8 @9 W R 9 sv=fad ®teh 240 V &1 wfed Aqfd s9R =
1 TEEE S 2l

|9
1. 9 fRel gfatea®s R& a0 W FE JAE dicedl v = v, sin@t TS Sl

2 d sEd um i=imsinwtﬂﬁﬁ1ﬁéﬁ%aﬁ,im=%.a€ CIURRC|

dieedl i el § el 2
2. foeht gfaUues R § walfed ToEdl 9N i = i, sinot % ¢ o 09 % SR
e Wi &’ (1/2)i2 R ¥ ¢ W SH ®9 ¥ e+ o fau fomem
dc 9If (P = I’R), %1 ¥ & B, ¥ & T fafTe o &1 swan fka
ST 21 38 o e Wl (rms) ¥R ded © AN I W FH HW T
lm_ .
I=7&=0.707t,
sﬁw,rmsﬁﬁm

v="n 07070,

V2
men vfdd o faw &9k P = IV = I°R
3. W‘{LEWL@WWWaCW v=vmsina)t3F'ef =1 sin
(0t — 7/2), W Helfed i 2, F@i

i =v_m =
=%~ & X, =oL

Rationalised 2023-24
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X, I Wk Fhrerd Fed €1 Wh W oW deed ¥ n/2 Wew ¥ @9 @i
BTk R Uk A R IR w eyl mem wfm oy Ed ?

. fret g & &0 W 9¥H ac dleedl v = v, sinot IFH i = {_sin (ot + 1/

2) YN Henfeld il &1 @l

1

im=;){_m’XC=%
X, 1 eTRaT Ffaed Fed 21 Wenfel § wenfed €0 W deedt § n/2 e
B T Wk o HEE & TE R Gk H G 1 oemgd wrem vife

AT
Bl 2l

. e v = v, sinot, U GAad fFEl gufldg LCR 99 § & &1 9H

ffafe =w® @ fen s €,

B 2

Z=\R*+(X,-X,)° W wfa # g w1 2
T R TH F A uled e kB g ¥ oo e R

P =YV I cos¢
WS cos i VIH TUTH Hed Bl

. Tt foxrg WU stuan o 9wy & faw cos¢ = 01 t8 ufwyr o I=ifa

oI @ Yeled el © ey e e el e ©1 UH SSIn § €W il argg
(Wattless) &0 %gd 2l

. et ac IR9y & 9 9 diced o WA Hell o Ha¥ wl GHA 9 e A

ST Fehdl B1 3OH dieedl qo U 1 Sof gfeen @ frefua s 21 sl |fgw
1 BHoR Hhed Bl X Th UEY % GAM ® W @ W ¥ ge fag o wgew
UM HI T TSR kT IRAMT HeR 5N el T (Siced @ oW o oM
7 R HF e i g

W@ o ST 9 fREl ac Ry w1 favelwer STEH € S g

. TEEER # TF AR B FHe el ¢ e B F wen N uE wefrs

Feclt au H F TN N F TF i deelt et wdt 31 Ak wafis
@Fﬁﬁﬁmﬁacaﬁﬁ@ﬁ@% @ wafie we fgdtod dieear fefafeaa

Ns
VS = [N_] Vp

p

den Al URSH % mem o Gy &l fefafad g 4 o kW €

I, = I,
N;
Iz wefaes &t gor | i geclt & B w1 gem wfusw ? df dived S=

B W ® (v, > V)l TW UER B A B IwE 9 FEd €1 g AR
qiofies w1 ger § feda B W H Wen w9 A ZeeeR smee a8
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JoATad H
rms el v M L*T°A™ vV Vv, = % V. ac deed
1 M B
rms YNl I [A] A = I—‘/’% , I ac ERT <l
@™ 2
Hfea :
ERUED X, [ML*T A Q X =oL
EIIGIRED X, [ML*T™ A Q X.=1l/eoC
EIREIR) Z IML*T® A% o  URuy ¥ farmm e
W e L B
ST o A o, [T™] He o -—_ T gviiag
LC
g JLe
LCR 1wy & fau
T &R Q IELIEE] Q=£“= L gofes
R o CR
LCR uftuy & fau
vifeR &R IEEIHE] = cos ¢, ¢ IRUL H ARG
dieedl del 9N § el 2

Ta=moia faua

S ac deedl A YR Hl HIE HE G S0 § @ Te UGN e dieddl &
rms HH Bl €1 MUk FHR H onl foge feere & <fiel o s dieear gmmm@an
240 V Bt 81 I8 dieedl o rms WA 1 FE #2139 seedl &1 STEM

V. =42V__=y2(240)=340V ?I

fREt ac 9ROy § Y= oTe@E i wfed AHER0 weg wida @ a1 sfa
w2

forelt ac aRuy # Iugea vifd &t ff FomcAs @1 Bi

Hered! Wel fere Rl <t WfierR o Hd St €1 foRq Wt 6 e ferg after
=1 Tohe wehR wifaer &9 o Rwfia fohan sw? 759 wehR de UETeR i qRwrf
T € S TR 39 (ac R ®1) ac ©NEt i 984 % o & FHia arl
o ST STHYU oF €9 H IR T L Tehdl| ac &R ©G &1 g o At

feon uRafda st & frEd @re sneRdor a1 I @ S ] 97: ac U H
fordt U@ o1 o Gey H aRkenfyd s wifew S o w1 feen w AR 1 % g

Rationalised 2023-24
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10.

11.

7.1

7.2

7.3

7.4

el IO ek U@ € 0§, a1 fehe uRuet § yeredt U ok rms WM W1 T
TR o &9 H TR i € 9% 98 O oel SiEd SO FHe Seae shidt
2, 9 fF dc 90 F TH TR 3] uRieta § e 2

fordt ac afuy o fafe= stoedl o f9 o == diceded 1 9 Hd G0 ST
et 1 3 T TE =fen) Serend, A fFe RC uftee ® V, SRV, He:

R C 3 fol e e % RC ot & i vt et v, = V2 1 072
i 7V, + v, e V, @V, F §e s —
2

Tt Tt HhoR-3T@ H siieeal qe G w1 GiEwl | Fefd s © qer 3 ke
aree o Higyr el €1 A srfew i #1 uE g € foh Wil Sied w9 | uftetda
B ATl AfEel 1 et T T SH YR TAT Sl €, S8 T a8guR
afeamn o feenet o oot afeen & gaw s &) sl afcer’, Stwa sed ®9
Y uited=eiier sifeer TR o1 feus & €, e 37 TRE o Sied w1 e fafy
YeH F o e gf=fes fFe S 21 sues fog 80 39 faw &1 3w & @
59 &0 wfeel % HoeH % 199 o &9 § 98l & 9 S o

fordt ac afy & 35 Wenfei aen IReni 9 1S wifd-& Gag @l gianl Ak ac
ufgy & ferdt sreEa gR1 wifd-em B € df o giekiee sreEd @l

WLCRqﬁqﬂﬁWﬁaﬁQﬁmﬂﬁﬁ?ﬁ%ﬁﬁXL=Xcmw0=%|

SR B o faw oRwy W L 9 € <HT STegal H1 B Tewds ¢ I 9 A
Tk (L 196l C) o eF 9 diced & R eiF ot e T gl 3R 39 TR
SR H9E e R

fepelt LCR uftuer ® wifers 7Tish (Power Factor) $9 STd =i HqaT & feh qiiu
Aferehan TIferd =08 3 o fehad @G 2|

Sl Te el # e den frfa 1 fernd Twh-gm & fawdd B 1 T Hex
H Sgd Sl A9 € qe AR St fta ®; S | A St e € e oy
Foit i 1 S gfeal S B T TR @ TR § EYakd w2

T THEER (F=ardt) = sieed 1 3=a sieedl | uiefdd w21 o8 Sl oh
G0 o o 1 Seots e Rl B1 U ST ST Se S R

A

T 100 Q 1 FkEiEE 200 V, 50 Hz mafd @ gt 2

(a) wRuy § o1 &1 rms WA T 272

(b) Tk R =k | Fohal =2 v =4 el B

(@) ac 3mYfi =1 /R WM 300 V &1 rms dieear et €2
(b) ac 9GS R 1 rms 99 10 A 8 e or fehat €2

T 44 mH 1 9 220V, 50 Hz @mgfd & sier 70 €1 qiuel § R o rms
HM S TG hitT

T 60 uF 1§ 110V, 60 Hz ac 3fd § g 70 €1 afiuer § om1 &
rms A i Jd hifog)
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7.5 W 7.3 9 7.4 9 TH [ T% HI @Y H gAH Ry ¥ fhad e wfw
Feriife erdt 82 210 SR o1 foeror s

7.6 30 uF 1 T @R G 27 mH o 4R 9 Siigr 70 21 fiuel o g <t
1 g sl fha 22

7.7 T& dvitag LCR 99 i, fsed R=20Q, L=1.5H @ C =35 puF, &
ufterdt gt 200 Vac g 9 Sier w21 W SR w1 egfa qituer s
ol g & IR el € Al T R =k H qR9 F LIFAQRG F1 T Te vt
fehert eiit?

7.8 T 7.17 ® U% dvfteg LCR wRuy fe@emn wn € 5@ uftedt smgfa & 230
V o ®iq 9 Sgr 7 #1 L=5.0 H, C=80 uF, R=40 Q

R
A%

e ——cC

21113
L

o 7.17

(a) & & Agfa Fefay s aiuy o TR 3= H

(b) ufmer st gfdaren den A g W o w1 AW et

(c) uRue o i sagal o ol W fa9emd o rms WH @i Ferfaw) fkeare
for STt emafd W LC Fam & foll R favgema s 21

197
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12091CHO8

CEGEEEIR

al

Y W M ¥ S

8.1 HfHenr

A 4 ¥ g dia ® R faga um gaet &9 S St € 9 3 uRER] 9]
TER Th-§H T a1 o STRIMIa F3d 1 39k Afafea, s 6 ° €9 98 <@
o6 & o o o W aRedeiicl ekt & ford & Sca il &1 W, F1 3hh
foretm off T 22 1 @A o Gl qiafid giar gen faea &5 gashia & 1 3=
YAl €2 S Felleh Hedat (1831-1879) 7 78 deh Wid fehanl foh areaqa ® wwn
& B 81 7 sheret fagd U o WHE o |1 qReadeeiel faga e off et &
I FA T GHA o G IRl U @ 2 Heie & et fedt foag W
hd &5 T B o fow Qe o fem o wme, dedee w1 oA 3w feEm
Hadt T ST FT SR AT TH STE(G hl T T oh AT IBIH Toh AR 9
o I 1 gema fan f9ent = fageam a4 fam

I foea 9 Jasia &E qen 39k Hiai—sTay Td ¥R-5 i gfmfad #,
GHieRll 1 Ueh T GG hal 3 TeehTon ol Herqeel GHiI0 hed ¢ dls
H Id G (TAA 4) R e of @ A g faga-geshed o eft SR
el =l Tforder ®9 § = i 2

S TR G S A e e SR SR A
i BT © S 3fdier o HeEia 999 o Wi sked (gfa) fagde e e
&1 €| HeRqeiel o HHITOl oh 3TN, 37 a0 shi =1el, Weheia 1o gRI WIel FehTel
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1 =l (3 x10° m/s) o N9 SR el g1 THE e T
el R W OES i TR T SegeehT AT €1 36 TR,
Heraret o sh1d A T, Gerehed T YehTeT o &5 i ehichd oY
f&aml 1885 H, g1 1 YA GRI g Tl o A i
Tef3Ta foran| ARl wd 3T smfasehdien 5 AT, $Heh qeheh]
ST § R % &9 § S g H1, SHh S BH YA B

T 1AM T, Tgel BH foReu ¥ &l STevaehdl e S9eh
oRomei & fawa ® ==t w0 R ew dgages O R T
foreRoTeHe fost g 3| Sgaeesha a1 Gqol Suiwd, S
T TRl (AR ~ 1072 m) § S e avi (et ~10° m)
I el B, S fawa § ==l 1 S

8.2 favemua &mr

A 4 W BH <@ oh § T e[ 9 o1 =R 3R U gahi
&7 IO HI T Homed | <utan fF s gnfa < faw aw
AT ¢ foh afadeia fogd &9 off gasia &9 3= #) 98
Y19 =gd € Hewd 1 ®, it gg e a3, R, ud 5
el & e ff o= geft dgagesE @i o sifee w1
A Il B

72 3E & for i TREdTEE R A e TR g9
&5 o U H1 HRUT ST ¢| AU &Y fonelt G & savH
1 fha W R Y IR G o st et fag @ ol
&3 1 I o fau TR o uftvefm fem (st 4)

$B.dl =11y (1 (8.1)

T 3TN HI

[fo= 8.1(a)] & T iR wie FeNlfar C <wifen 7/ © i T
Y uftge o1 9 & e 999 & @it aftedaeiiel 9 i (¢) yenfed
B W 1 IR, IR I G o« & o fom fdlt fag
S foh P W geshig &% T w1 59 fou, eW r e w1
THASA JAHR o4 oid & FTEeht ae1 UNemet ar 1 90 & deea
% iR et o 9 & SR € [fo78.1(a) ]| wwfHfa & nem
R TH FE Tohd & o gawig & *1 Ken R o #t ufify
o Y © 3R o7 o Yok ferg T TR URAY WHH B 39
HWU, X &7 1 AT BT A HHRT (8.1) T A9 &
B(27L’T)%|

B(2nr) = i (1) (8.2)

319 Tl UREm el U S ae W faER Fifvu) a8 ue %
HHR T Teh Tg & 9 ¥R I Fel off & =d € [F98.1()] W

Rationalised 2023-24

T Felleh HeEereT
(1831 - 1879) &hHiZcis &
ufeent | S, S=gd gt
& HeMaH Aifderfae) § 9§ T |
I T o STuEt i A
wfaert o faaor & fae =is
= e @R 9 S9 ved
o A 9 T O SR
S W= A T <1 ST
T 3Tfoaeh Wrereli o fovadHa
SeRer e T Heeae
Jaha o (Famd, s,
TR we e gr @il )
ol & TEiEw g 9T
I 1 Teh Tz T
1 o, T2 a1 & Heree
& HHIHLON % A9 § S 2
TR YR W d 39 Halfesh
Tewyul frehd | w9 fw
TRTYT, SRR T & 2
TSl 1 9 IE § foh e,
S o g STuEe o i
T 394 39 fo=m 9 "eua
T & o fore Y T
w9 F 2

[a—
00)
w
T
i
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W et
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i(0) —@
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+ 4+ + + A+ A+ Aot +

OIIIIII

£

c

(c)
o= 8. 1@%@3

gl C, Gﬁ@@
qftay 1 9 2 foa
Wwwuqﬁa—cmﬂa
t) yarfed & @l e
nrﬁwaﬂ@‘
FEWW%W@W
feord P fog W et &
A HE o fAaQ s=mEn T
2; (b) ¥ TH H-3H,
Hde suie TE © S
eI oh S ST W
o o9 9 TeRdl & T
(a) ® Zr T U $EHT
ﬁq% )| (fefma =t
WW@WW
TR T ¥, JAER GO
forer i 2 e wodd
JATRR deit S G i
“wiet % o § #1 AR
Hmﬁamwaﬁa@
TH foga & 39d 81
200

T Tl HefA Y ST wiel o e | 7 3R ST Ug SN afa gueR g 2l
Tl wH wae (fo1 gk o) fefthd sife o otehR 1 € [fo1 8.1(0)11 @9
el arelt TEt TRl & faw iR 1 frem @ w, ' o € f g (8.1)
o 1S S BT A A TET A § R I SR F AN G T T i (0), FAfE o
8.1(b) T (¢) H Wi T Tael ¥ *IE ¥R el [oRdl B1 THY, TAR GHAT Th
ferieerer 9 €1 €1 Ueh YehR © TOMT Y ol fIg P W gk & §; T Wb Ol
FX AP W AR & I Bl 71 FifR a8 ferienrd guR gR @] fahw e R
o IRgefia f1am & FRO S B ) 39 W o Gued: FE U8 w2 T R w9
T3 I IS UH1 T =feq foF =R &n fondl off "de 1S9 i iy P R ek
& &1 THE HE U g

Iz &1 fosl 8.1(c) 1 +AMYd® 3@ d ®2 §Y U h STIAM @A S Hehall B
F A 1 @il o 19 i ag S W TeRdl gs fhdl TR o AF | IReda &l
w1 21 ST e, arda | Sk ot T & a5 @ €1 A Gl Y wiel 1 &t
AT TE 30 W FA AR Q B @ iel o o foz[d & E &1 IR (Q/A) /e, BT
¢ [fEu TR (2.41)11 T8 €5 53 8.1(c) 1 Ha@ S & e Bl Bl SEHI
TR Henf Y Wil % &hd A TR T Wl © R I a8 A 8 S g
T, T8 S ¥ ToRA dIel fFga Yoreg, S & 99 & ST 9 e ©

¢E=|E|A=LQA:Q

& A &

e A T & ™ W e Q WHA o Wiy yRafdd d @ Tel Tw oW
= (dQ/dt) &t Zafer THeRIo (8.3) §

d&_i(gjzid_Q

(8.3)

dt dtle, ) g dt
g fifée otar @ f tftmr & fm o wf & forg,

eo(dji’;)=i (8.4)

ZE} WfEER o afteia fem @1 2 gen W= 71 AR 79 fRE off 9ae ¥ g
<A 5 aAfed Fot & H, €, O e[ oo oF REdd i <X SIS a1 39 YRR
o gty o0 1 HEr=iHl S Fehd B q9 99 Fdqel o felt & 1 H/E { 9HE
BT 9 el W ot SRR o1 Gra=iehd fom oH W B % 9 9 ¥ g fagnfa
T AT fag P X, B 1 A YR & SR 916 SHeh! UM &I oF AT &9 hlg
off Tde ol @il o 9y, fRdt g P R B &1 UM 9@ g S Sl 39k 31T fag
M R g1 =gt [fo 8.1(a) ]| STERT o YaTg o ROl Aleiehi | S R Yafed giat
2 U T U/ el Sl ¢ HHI (8.4) N MK UM Uk e UE gl S
uferdeiier farga & (= fargdia faene, it e1eft off sveft o= o o ) o o
e | o7l 81 S9! SHIAT foreeg &y 31efe Hergarel ki faIeeTo & el Sl
21 Tt 8.2, 3l affd qHicR wie Gt o 37 faga ud gawhig &= <wifan 2

gl gRI FoRal T St fet @1 geah &5 1 9id shadl JAEHM
i | Faff e fom SR € T e, g e A e A wRe
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1 X ot THRT HRU 57 Tehell 31 sk Tl ¥ 39 1A 1 FE @ Fel UN
i, 1,5 e =1e o/ w6 i, (= ¢, (d@,/dt) 5 i foeerem am o6 =
o TR B 1 T: B
i) —

N

X T
+ F. [ B ot
K1 S DR Y Y S

N

¢E
dt
goTe vkl ghent oref § foR Wenfd Y wiel o 9’ Shaet e N
i = (B T, T S foremTd oW &l e, S i, = 0 | I SR W c
o 3T T A R TE e, 3T i, = 0 3R heet foemyd o B 7
Sgi,=il
w%aﬂ%(@amﬁ)ﬁﬁnm%wﬁqzﬂﬂﬁmwwwww.n
ST 21 o shedl T 3@ ® “uHl foRdt off gag, et wifafd ss qu e @ TN
TS STl el U1 ST SR T e R 1 A gt 1" oAmges &9 | .
RERERL
$Bedl= py i, + g sod(;itE 8.6) |
gen 39 UfRR Heeae fem wed B \
foret oft gfie & foeer w % ifae wwe =eq 90 % TE E g\
ferfoai o, 33Tetond, forelt =Tereh aR o f7om fomga & o6 o fomemma am ,
T HH I B Tkl ® it fhd fogd &= E 999 o @y aiafda T&F g
F9 o fefmEl o, 99 fF SR Sae U a1 goie | =
fomemm om0 < € Sufterd ® Wehd ¥ W STorT-ote feepwe 61w B
AferpaR el § <1 TR 7 T W e B 9ed § e e o meam 9 8.2 (a) WA w1 i
ot =T = ot farpast e S e due qed 98 § R R fawme o o fem fag Mo T
85 § <l FIE f =eM W el e, T % WYl uRadaeie faed &% % 47 E U9 g9 66 B (b) fo
RO Shelel TaeeTee o € Bt 21 UW & §, Y HIE (|eE) €6 (2) 1 W= |
T g R ot gahia & formm g 3w faemms uw o st i e
TN GRI TR k1 ST Hehdl 81 ST & for, foa 8.2(a) o el 1 ke
o dr (9T g M W) ekt & 19 S Fehdl 81 T Sish ST € g S
a1 fF e & fovslt fog (A P) W
foreenT o o (STs39r:) SO ufomy ¥ Uk qed Ukl 3R gHRI A Ushen
TR 2l ®, 9 Te ¢ fon e wd goshed ora 21 erfersk wufidia e o ¥ e
1 W Geelt e 7 adqm @ 6 URa fogd s 99 e s gRadT #
¥ o e Bl B 379, Hfsh 3 fagel 1 a2 o i fo e 5o, fag 19 fag
2 Tk SHTE AV T of STH § ok 7w e 1 forpd areh at i suftefa us faga
A7 1 Iufeerfd w1 2P F 31 0 % PR A o7 g e B T
Il § 39 WhR i e Tehd € T WHA oh WY UREdeRiel ga%ig &7, faga e
I YAl €1 I8 e Tob THa o Wil URead-eiel g e, Jashid el S hidl
2, %S o fram & waihd gioey € SR faeeres a o gastE &5 & @ g
%1 9o 1 o1 g W FeR e us gaehig & U@ i Safd & R0

i=i,+1, =i, +&

(8.5)

* 3 greft off qofa: gufad T ) foea & w1 Sc= w6 o o faga smEe % wgwE
W &3 o §id (WW Y4, magnetic monopole) fﬂﬁqﬁél 201
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% o T gaewta W01 1 FEw e Heee-UfeR @ aRuefe fem gw s
1 IR et €1 el N, el 9N @ S foh Teiehton (8.5) § W B
T T %) T St st oAt fo e A w1 st § o faw
T T oTTe ST § == w

Trata & feaet o |HieToT
1. §E-dA=Q/¢, (o waieht M@ from)
2. $B-dA=0 (ke Haeht ey M)
_-9%
3. fEedl=— (e frrm)
4. <j>B-dl=y0 i, + Uy € de (YfreR-Hergae )
t
8.3 SEAeEeha a
8.3.1 W ok Wia

dgaged™ (electromagnetic, G&Y H em) T SO 6y Bl 22 7 d fer
AT, 7 & THEHE T 9§ werd gu e (R ¥m) | SgagdsE al o g el
Tohd €1 ifer, fer ey di hael ferdgd &5 S wd € Seifeh e e
e &5 M S H § W 98 THA o WY URafad Te gl Hemael o fagia
#1 T8 Tk Ul froufa @ i ofa srew Sgagesia @l fafwfa w21 ™
Tiferer oAt A1 FHIOT T Jedeh o e &5 ¥ W ®, Wq BW Heh] Teh STufiehd,
TUTTeHe: foerer o R W TiehR T Fehd &1 WM wlifore foh T 37ee € i ot
ffeer g @ <o L @ (HE Yo FHT g Aa ot Th @i a5
SR ®) | € S &5 W Ueh <ferd T &5 S el € S YA Tk Qferd et
& 1 ST 31 © S I T Jferd fed & w1 Scafa 1 HRO1 Sa1 € 3R T8 gk
ot TRl %1 o Ao T T A 49 T g6 e o
T T K T TAfaE T Y AYAgeah N Hy TG, SS9 S Sl b
T o ek Bl &1 TR X o ST S, Wi reifa @ifikd e i Sl o
& U e 2

i =l o SHR W B Fehal @ foh 3@ yAeR w1 wdieor R gehrer faea
Teh1d T ¥, TESl B Wehdl €1 €W TR Y Hehd € TR 999 wenter (W TR i)
IO HH o {0 gH o9 U 3MA Hi 3T YHW F G W o w4 & fow
Tk ac TRUY 1 SETIHAT 8| Wi STHEE %1 91 I ¢ T Ton w9el el 81 el
ThTST 1 TR o1 6 x 101 Hz @ wefeh ercafuss emefieh gotarifer aitael 9
off St erfershan Mg B0 W X U € 9 @R 10! Hz @it ?1 7t R @ fo
el SR Id A T AR Yee g d g e engf s a (e aon
o e W) o forg &) gan, St o e o WA (1887) o WUl | 3@ Uehd T
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Herraiet o fagia o wieor o fory fopy T &3S o wohel W
J g thetl < A1 A WA 39 & ¥ 31 Heequl il o forg
TROT T STER o1 36 Hag § 31 Heayul Syafed seo@ fhu
WM A B gd oh AN % 9 9ol 9%, SRR §g 9g A
Wﬁwmﬂmwm (25 mm ¥ 5 mm) &1
JAYIH T T S FE IR 3% Uferd HH A Goherar W 1|
ST FAM off T o YANT i TG & e a% &1 Sifed @

TN IH T gl § IS ARl 7 T oh HE hI
Ut & § HOherdl T il TR oF FENT ¥ H9R o & |
JAGIH TM S ST HT YRY gl

8.3.2 SEAYEhT Al H Wl
Herderel o FHIHLN o SMHR T I8 <01 S Hehel © Top forelt
ST w1 A faEd T gae & TH-g & A B
2 3R 39k T 1 e % Y| forenms ¥ W fKu e fagwa %
YR T off I FehETd Ydtd =i 21 o 8.2 W fomm shifsw) |y
T W wiel o oo forea & @il o oo 8| faeens & o g
S k1 &5 G 1 Wil o THIG o9 o ey ¢ 3Td:
Tq frufd & B 9o E TR o9dd B U8 Uk WHHA
AL 2

41 (8.3) W B 2 Twn o 7o hedl g U THael ARG e
T T AT IR0 WS T € (Forelt &1 ¢ W, & Y 2-
fdemier % o o w9 § @i T )1 o #9 B, x99 %
S © SR TRl &0 ¢ Wz o WY @ T § qiEtid g
€1 9 & B, y-3e o ST € SR AE 2 e
®Y ¥ ufafia &1 €1 foga &9 E, U6 99w 19 &9 B, U6 T &
W%’@Wﬁ?ﬂ,z%%ﬂw%lgw%aﬁmﬁm
fo@ gd ®

E = E, sin (kz-ot)

By= B, sin (kz-ot)
Tl Je WE a1 w1 e ), o Fretetea wme e @

[8.7(a)]
[8.7(b)]

X

27
= (8.8) E

A
T e o IV S €, fe T Gew
(7 T |EE) k T 9 21 ke i
feon @ o e & feen fafde et
1 T A T = (/1) ¥V E, B,y

k

B

A TEIw TeT
(1857 - 1894) wHA
fcrerfer, feiH Teel sr e
T 1 FHRE fRan SR 7eu
foranl 3= SgagesE @l
a1 =, 3% o § AT o1
ITHI TR qU A A4
feram <=2 < for SR
T o FHYA T YehfdT, TR
T A9 S o9 & 9 99
WeRTYT Wel SoHT T |, 37 39
YR eeil IR bt ATT=Tan
fag &1 S=i & ¥ faga
ot gaedt sy &1 oTEE
1 SR gl fogd g w1
@It il

(F68T-LG8T) 22 thalsw hijk3

¥ for T [8.7(a) TS (b)] qen O 8.8 T Tl Y SETEe A a §i o e # e we @ @

Herqelel o HHIHTON 1 ST Hieh
g foret aioms W g wehd ® —
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o= ck, T, c=1/[ue, [8.9(2)]
TR o = cle, G T ok forq wreifores Heier © (3RaQ e 11 ikt agagwe,
M 14.4) | WA T Heel 1 G, v (=0/27) T6 TR, ), (=27/1) & =& |
70 &9 § foan s g

2nv=_c 2—/1” 3T

VA= c [8.9(b)]

gl o G0N o MR R 39 Frepd @ ot og=n <1 gehar @ T fereht
JeAgaRIa W H fagd & A &9 wen Frefafed gHiwr gr gefd @ -

B,=(E,/d (8.10)

39 B9 AT A TN % F aAferaon R fewfat #xd € goa e @
frata #, faga wof gata &6 o @it Sor &1 9 39 o1ef § oreft a6 7R 5
oA w1 T o an § i ¥ fF v foem we dewe & o Qe & o
ot wifoer wreTg Y eavahal T B

WfFA, 3R T wifgs Teag arad o faeae 8 @ S o fot g6 99 ©
o JenTe S Agagas T a0 € T; wig W W T I €1 98 W Ul € 3@ goh
& o fonelt wresm o pet T Wl geeh 9 &5 ol S WieAw Wi iferen fagasticr
¢ TS ATUTeTh Gaehsiierd y o Ta | S fhen ST @ (% Ui gand € 6w
&5 1 Gl | el & forad T ) | Hereel Wil | fagd ue gaewta & o
foramor & ¢, Ty, 1 TM wE URET A oA 1 el ferpavic ¢ v smifan
SJeehyiterdl y Al el wiea o, Wehter 1 A7 B Sl §

'Fﬁ (8.11)

a7d: Terdt e | WehTeT 1 A7 S WIeAd % dgd U gk ig o o R
21 ST 1eA™ W eH W TR Uw WieAw o Wiel SE HIEAH Rl S7qad-i g
HreAal § Yehtel o o1 o UM § Kl B

o SThTeT St fafd ® Se@easid W &1 97 T Hewqul, Hifers
o 21 fafa= qumesd &1 dgagasa @ W fHy T gE 5 98 et @
foh 7% o (S W W fast 76 ?) weft % foaw wee i @ SR ghen A
3x10° m/s ¥ %@ WX uid Wehs w7 I e gial 21 fafd o aSegasia
T o A7 H1 AT B, TA B A qga § T B Gl 7 ST IR A
zal erferss @renefar @ wra fohan S et @ T gEehl o o WS o B9 H
R *Y e o 2

JEATHR A T BT ST TR T T, T9h 51 Th T ¥ T T %
o1l I KT KT G W & TEEfed g €1 ed v et faat o w9 o gEr
TeHl B T2 St SARTRS 9h TEa K 3% fRania s €1 e & w9 g
T Foll geelt deh TEeet & TSGR RO oot R Sfio T gan 21

Rationalised 2023-24



JETEYUT 8.1 25 MHz g &1 Tk wHaet defgaska aor fafd & x-faem &
e TiaHH 21 fepehtet (space) ® ferdt fafere fog Ws@HE = 6.3 j V/m
21 39 g W B &1 7H 1 &2

T B UH E & URAN TH-g 4 FreAfafed aefieor gr defed 8-

B=—
c

_ 6.3V/m

" 3x10°m/s
THhT T2 o Heiy § B0 W9 € o6 B y-fen o orfRw @ @I aw x-fwn o erfew
T Y B SAd: B x-Td y-31ell <1 o e fon | i1 =iew) wfew sswi
H1 SYAN A R, E xB i x-f590 # 2 =few) 96 (+§)x(+k) =1, B zfem
o IEfEe 2

3 B=2.1x108 kT

IITET0T 8.2 Tohelt el SEagaeh i a0 o gashia &
B, = (2 % 107) T sin (0.5x10°x +1.5x10''t) @

(a) 7T T ST Ao s w2

(b) forega &= ok fou =iwer fafau)

gl

() fSu o et 1 =1 e

2, =50 [20{3 1)

q g FH W
2z
05x10° ™

=2.1x10°%T

=1.26 cm

el %: v=(1.5x10")/27 =23.9 GHz

(b) E, = B,c =2x107 Tx 3 x 10° m/s = 6 X 10' V/m
forga &1 T2 O 1 THA TG TS Hoh1a &5 1 G o elEd gl g1 o,
fogd & wewh z-a1% ok sTHfsw frfafad it g =e grm

E,= 60 sin (0.5 x 10°x + 1.5 x 10" ¢) V/m

8.4 JEATTHT TagH

S THg Hergeer 3 Sgageshia aan Geelt oo fagia wegd fhar o @ 59 v
T € ek W guiad SEagast (em) T4 off| TS T TeRe a1 Sife
1+ gfvenel 9 Wifad 81 9 o1 S=el wdeal o 31d 9 X- feRtol wa T feRol
off st ot T off| o1 eH A € Tor g3 wemTer 7, X- TR, T et Wea ok,
ey (TIgh!) T, TR T Fead Gt 3 Teft em 7% 1 A kT ST ok A
o aiffeptor (e 8.4) dgagaesld Wazq weam &1 Th FhR &1 a7 3Rk 9P
freread q@ ThR &1 T & T Fig T e @ 7@l 81 aiwr e R W

TH 9 W MIRd ® fF @ foh YR Sca we/etedn Syfud Y S #)

376 TH AYAGahId T o 3 A= YR 1 ST St g8 aesAt o e
H U H|
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3 E‘E]; Hz Ei?"?é@,m
1023 ] 14
102 — B ig s 400 nm
10" i B ;
o T Rl IV it
10° —lot S 450 n
o xfrol 10
107 y — 107 e
: — 167
10" —| 1 wﬁwﬁ
o ( 7 - 107 500 nm
10" REREEIL 10° B
10 — ( ST ) e
1012 _“1\041 550 nm
’ N —19°
1007 — i ('mg—gmf-r{ﬁ _ 10% qrer
1010 | T~
100 Ff‘i[, i\gq W— — 10" ‘.“ 600 n:
I .
10° ] } éaﬁﬁm-—rawFM%%ﬁf—{ * [
o — 10
10° —| AM V 10: 650 nm
100 - \— A — 10° ‘
10" —  10° k 700 nm
100 —
Lo — 107
Tera 8.4 deaeehia ween ek fafu= 9nil & gmr AW geie v @) fafe= am
& dr HiE T fadsE W 7

TH 39 a1 THR &1 ogagasE @ 1 SR aUeE % w9 §, G989 § auiH
R R

8.4.1 g

el aui =rers ari W el w1 @i fd @ Se= gl 1 gt s Aed ue
I HT GR Jonferdt | feran S #1571 g W W= 500 kHz § ST
1000 MHz % = 2l 81 AM (3798 Hiegfad) € 530 kHz ¥ 1710 kHz %
we eidl ©1 HY $ea 54 MHz @ 1 STgiadl o@a oef o &9 § S &1
St &1 el I 1 WE 54 MHz ¥ 890 MHz o = el 81 FM (3mgfa
Hiegferd) feal §€ 88 MHz ¥ 108 MHz o s thefl g1 €1 Yoger ®Fl |
= Mg (UHF) S i el a2 o1 STFNT sich eaf T39ll o STH-YSH hi
e 1 Wt 81 A a0 fohd YenR weiia we eifled i Wt ], $6eht 9 steam
15 # feren e 21

8.4.2 ggH

e M (e aXesd i e @) w1 gt e e (GHz) & wE o e
£ ¥ fouiv wepR = fafa Aferemieti (vacuum tubes) = Feigee [, A st
T SIS HEd ¥, 5N S Bl §1 ST o aRiesd o vl fome gerer o @R
TR % foTT ST R TER, 39 6 S fE 2 § wd @1 T e o et @
aﬁrwﬁé%m@q?ﬁnﬁmaﬁwm,w—mﬁ (speed guns), T HT HE
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TNt <1 ot 3TN €1 WIgshidd e 3 q4N Rl Tk U=k el STYART 1 T 3fferl
o ged X 1 AR T YRR T S € R o Sl o 1upew 1 SR et 9§
el @ Tk, difch a1 Sl Yl €9 W ST ®I Tfast S agH o o
TR 1 ST okl 7Y fopdlt off Sorge @@ usred %1 A 9g S 2l

8.4.3 3TaTe aW

Wﬁﬁ(lnfraredWaves)Tﬂfﬁﬁ@ m@ﬁﬁm%ﬁ%ﬂ%é@g&q@a@
o et st = < quresd iy § Herftad gian 21 Sered al o wefi-ed o
FT oft FET S 2| U SEIAT 8 R ety verel § faere St & o] Stanad
T4 1 QR STeRNfod R od & (HE 3 1, 59, CO,, NH,,, 3% ot stawer ae
1 ST T oI E1) SNV o YT Sk qrdid TIid &g St 2, fefd o
B ST & SR 3794 YREs i TH i o &1 e oIFl k1 SUAN At §
fope ST ©1 STerer fafentor st geat w1 T sreffa wied a9 &AE wWH o o e
T U9E o 5N Uk 3R fHeRT ®1 gesl W T ol 339 U (S STverhd
TAdIYEe agAee § TSR Sl €, Jeal & Yu3 Rl STeeiifa el ol € @i <
TS Y SFeeR T o B H YAl eRiid 81 Sl 1 T8 TR, e SEsiaEs
TS St o S BRd e JAeshRl T o gRI agHed § Uk forn S @1 Sl
H Rl 1o Ggeh! k1 SUAT Afeh 29T TS A i gfg 1 Yerur i ok forg
fehan ST 21 Sl gfeat (ST o fou wehTer Schsish SEig) ot stered Al
Icafsld Lt & R o] ot gonferal o el T2, difeat it ud erE-wrE
wonfer & fdie fresel o 3 sgoa 9 v w S #)

8.4.4 YT WY LI

g SR A 1 Galifesh guRkfed ®9 21 78 39 Teagd 1 9 @ ek fog
A 5 GGl B €1 $9h1 Mg TR o 4% 10 &ds1 ¥ 7x 10 eds
I TR W R 700 — 400 nm Bl T FAR AR AR T TR o Seafid
I R g el 9 YT S o faud H Gl geend e Sueisd Ul 71 ¥R
T TS o 39 W o e Hagaeiel €1 fafa= siq anesal o fafe= ot o
fore HoreTefict &1 Ssreoned, T sferad qu i Hgfad F Tohd 1 HE 1 I 39
T T e UgET 2

8.4.5 RIS a¥iA

g8 TN 4 x 107 m (400 nm) ¥ 6 x 107'°m (0.6 nm) T WG Y 7
gftmfera €1 weiT (UV) faferson fafere ofdl w sga 7 fiei 9 3o e 1 g
T FeRTET 1 Teh Hewqul Fid €1 W, TIrT o $HhT AUH1e T aHS A i
ST 40 — 50 km 1S9 R e oA wa & Srawifyd 81 siar €1 stferer afmn
T UV 911 o Heh § 3 o1 WHal T Tk J916 gl 21 UV faferol o qg
Y == | stfue At e w1 Saed g ® EE @ ag @1 &l el 9 @1 UV
fafenor M= e g STaeifa & Sid €1 ofd: i onfl fagfwal 9 59+ o
I YT & HRU YU-aEdl (sunburn) TE BT R

SfeeT & a1 @, dfeet famiEl @ e arelt UV et 9 e1oet et i
gan o fou fafere &ie o o9 o =99 Ted € 1 S+ foefwal § ge gEe
T B T S €1 10 S e o Rl TSI Rl <Rl efd uRyls ewEnt,
Erkqlicy (LASIK - Laser-assisted in situ keratomileusis) 55 Yiedd § S99
& T Gah1ot Fohor-gsil H i fod feRan ST Hehdl 81 STt Wiierh | QST (UV) il
1 ST e i ARA e 2
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<feh IS WA Tk Weh HI iR I F T AT FARITFARI- T
(CFCs) TEi (SI® HI21) g 38 g AaUeid &R W foar &1 fawa 2

8.4.6 X-Teor

AT W o UV 9N o 99 X-fheon w1 & 2| faferedia Sumifin o
FNU B9 X-foReol @ uRfad 31 S9 T aOes 10° m (10 nm) § T 9
107 m (10™*nm) % el 1 X-TrTon o Scurea &1 W 9= fafy fedt e
e T T Holl o SRl bl SR HT 21 Tafehe § X-fRwon i et qem
% ®1 W AA FT YHR & hW o SUUR & foU STEM A @ &
X-forol wsita Skl den el i B TEEE € A T T < § setan g
SO AU AHH IZAEA (exposure) H T Hi UM SRl =Y

8.4.7 THT feRTUl

Y JYAgIRT TagH ok SR G o &F B Tl ¥ q1 Th! aIeed A
10°m @ oY 10 m | ff %7 B {1 IS4 A # 7% fafwwr T
srfufspanetl & sca=1 e 21 98 Weatud Tt g off ScafSa e 21 3 fafrean
o ohER HIVTERIST i T HH o fog ot SyEnt €

grolt 8.1 W fafi= YR 1 Sgaeehid M, 3ok IS TS HgwH i IR
w9 | weqa fopan w21 S R qeet s w7, fafie fmon o el o wen i
e damd T € qen A g A o off =fud w6 )

et 8.1 faf=r Seraeieenta @i o srfueeroT

fear ot >0.1m TRId (aerial) H el 1 sifimes o TREe
g RO I Hed
g&w T4 0.1m ¥ 1 mm FH A HHRLA aled fog Tueh srre
Geresiiciu Imm ¥ 700 nm TRHATIST Ta STUE o A oIS, SeHHI,
3TeRE WIS fhed
T A 700 nm ¥ 400 nm = WE] H IORM, S STad Sl A T,
TR ¥ R Fe 'R W T 9,
GHAT HW § S fhen
TET Fehe @@ 400 nm ¥ 1 nm THIY] o SR Yol W gl B hiel Hel
TH o &R H TR el & Hiemfhe e
T HhRHI
X-fepzot Inm ¥ 10 nm X-fertor Afereht steran sviafeh Sl wimihS fhen, R
o e T, SR JohTS
T ool <103 nm Tfyent 1 Feamdfoea a= TienftRe fhed, TR

T, SR JohTS

N
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—_

|9
. HoHed A UfeRR o frem o uw famnfa o qen o9 faunfd v R & fau
Tk 3rfdier R o Sifded o1 gee e T faeeres ur wed €1 foeere um

T o WY qetdd B ael fagd &5 o ol S Bl © SR SHeRl 36 Yo
for@ wehd &

i =edﬁ
d 0 dt
T Jich IH YHR GaRTT & ok Uid T HE HI T 59 foh AT am
. T fd Ay JEaeesh g Al Scq=1 il 21 e & 9, v g d Ser
3l Uk forgd STawn St Mg v k1 EAGehIa A ! Scq= Hdl &1 Th I
f5Ya g a1 Hifers S 2l
. D HIK Hife TR delt dgagaeh g aal A § el ved 1887 H g
SR SO o GG h1 TE| TH YR S Herdeiel shi Hifetsh sfereao st gt |
. Tt e qa § e qen et &, fRohehel § Saeehia €1 9 <o S
2| SRl fagd o g & E 1 B WER a1 Je[gashiE ai o G0l
1 f&eN o ofedd eid €1 z-3781 o STRY Tea g v qen ainesd A &1 fepdt
T o g e Frefafed g3 STee R
E =E () = E, sin (kz- ot)

=gy |2n(2-w)| - Bysmax(2- 1)

B= By(t] =B, sin (kz - o 1)

- Bysin| 26(% e | < By sin 20( £ -1 ]

3 wen frefafed g3 g7 wafad € : E,/B, = ¢

. Traia o Segeaehta T = c, p, TN ¢, (Faeweieran qon fagaeia) 9 5@
TER HA Tt c=1/ iy, | ¢ A FHRI TG 51 W FHR H =
o R 2l 2
WhTST Tsh SEAgeeh 14 a1 € SH(AY ¢ FohTel 1 i =1l ©| WehTel o Afaiier Teft
AYAGIRT T 1 ok SR H I A ¢ 2
TR A1 ST T b1 R sifees mem F e v=1/,[ue @M T T
1 AT Y Fesheiierar qon ¢ fagaeiierar 21

. dgdgEaRE TN k1 Wagd fagiad: o o d IR ¥ famga e 2
102A 91 102m ¥ 10°m % T o ded g¢ w7 | oo e « fafe=
T ST -3 A8 9 39 FhR STH S €, y-Tertol, X-fenol, wrsit fentot, gwar
TeRTT, TR U, G&H a0 qe e T
3 57 9 foqd den gasta &5 o gR uREfe e st @ fomd aedt s |
fera et <o IRY R <A B foregd URedfien iR qe 39 WehR SreiT,
TRl 37 kT fopan fafer em a¥ AT qeresd qen Hiesm oF qHTY] TS STUyST hi
Yehfd W e et 2 209
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8.1 fox 8.5 ® Uw Tenfar <wfen 1 @ S 12 em B0 Y < JAHR @i A
5.0 cm 1 T T TWH =1 T | G 1 Tk g Fid (S Fo | @
W?%)mmmmw%lmwﬁw%aﬁ?mm
0.15A I

8.2

Taemuie faua

¥ ffea @ it 3 woft Fafa o Tk € =ret 9 ot €1 RomHeEEy, a3 gee
T 7 qREI e e &1 fafa § sga = )

. I STafT o dergaeh Sl fafhid H 1 Sgdeeen T aal S s

TRT: TR ferehTvieh fehmr oF ST (TesT) R e ohaeht 21 39 TR & y-fepon
et Tsd 104 m ¥ 105 m o 9eA 2, fafre ®9 9 w1
T I el €1 X-Tertol i qRemeti o seafsia et €1 et aftae o @i
Teial o edl @ S et §1 U WUweh U eifd erargeeh S A
=1 fafenfia T gehar & et anesd s&t ufmmor =61 €, g afmmon 1 g
2 aenfy s gr Seafsa gva fafertor s aesd qeHT) % SRR § B
afferen Bl 1

. 3TaeR a3 TSRl Mg S94 Y19 | A Bl B, 7 heel Selariql shi hiud

T B o IE1e o Gl TRATge sreren Tupe Rl ot hfud wedl €1 98 H
AR STl ol SQMT © 4 TRUHEEY a9 i 9| F&l SRl @ foh et
TN i UF: SO W wed B

. THR @ 1 Gogfierd 1 ohy A o aiTes faaeor o ohy W vedl 1 U

THfeTT g3T & T Ha 39 YR fasfad gan & fF e gfie 37 awres
o wfd gew fush Hoeeial € St g ok fafwn & gaifus o 2

T

oI Td wiel o e faveiat afieds 1 5T 1 qfeha Sifsa|

(b) Il o o= faweme o/ 9 Hifsw
(c) T fort@® 1 g fag G 1 9die i W of] g1 ©2 T i)

o s.5

T I = §1fE (9 8.6), R=6.0 cm 5591 &1 T ga&R =il ¥ a1
2 3R 3"l Ifal C = 100 pF 21 Wefer &1 230 V, 300 rad s &1 (ivia)

g o foret g 9 Sier @ 2
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8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

(a) =M YR 1 rms 99 F1 872
(b) o1 =TeH UN oo o o aUeR 27
(c) Il & &9, 18 ¥ 3.0 cm &I g0 R frord fog W B &1 @M 9@ Hifsw)

o

o s.6
10"°m esd w1 X-fHl, 6800 A TRE & T, TA 500 m hHi
e qu o fau form ifas T 1 99 99 272
Teh A Sgagas al aid W z-31e1 o TR uel W €| gheh faea
T a1 &A1 o FISe i XM oF aR | ST 1 Hed? AR T HT A
30 MHz @ @ 39&! qORed fhat grft?
e fedl 7.5 MHz 9 12 MHz € & Tt ©vF 9 99%fid 8 ghdl 2|
I UIRE o€ 9 B?
Teh ST U7 STOT HIEA Tr=qeeen o M IR 10°Hz g | Ser
YAl B eieh g S Jgageas a1 g feal €2
frafd # T ad dgageshid W oh gasid &F a9 Sl STEM
B,=510nT 8| T & faed &= act T &1 W 0 82
FHE IS foh T Sgagasha T o o[ &9 %1 @M E, = 120 N/C
€ T TR IR v=50.0 MHz 2 (a) B,, ©, k T A 914 HIT, (b) E
qT B o AW =49 9T« shifsal
Segas Tagd o fafe=1 i w5 et ueages | € W #1 9
E = hv (f9f®01 & T 99ieq &1 Sl o fAq ¢ BIEH) &1 SUA Sy
qA em dUihyd o fafq= 9 o faU eV & WEe | WA &1 Sl
feRIferT) wie St o it fafe=1 aREm &9 o € o Seyagasta fafao
& didl 4 fhg ger Hefud 872
T HHAA em a1 H oA &4, 2.0 x 10'° Hz 379 qeM 48 V™! 3T&M
Y e Y 9 e w2
(@) T H TERE fepat 2
(b) el Gah &5 1 AW F1 82
(c) I8 ST fF E &5 1 79d o 5, B &3 o 319d Sl =9cd oh

T Bl [c=3x10°m s7]

Rationalised 2023-24
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|
I 1

bt e e e

.20
.21
.22
.23
.24

bt e e

6 x 10° N (Ufdeti)

(a) 12 cm (b) 0.2 N (3TrhtiT)

2.4 x10%° | 98 Tk WM T Tk soiee (FAF gRal W fed 81 ) & &=
o SEd Tl Al eyl §el w1 S €l

AN S 3Tl T el BTl TE holel Teh o] & T a5 H IHiARd el 2
ON

(a) 5.4x10°N C' OB % sHfewr; (b) 8.1x10° N OA o Tf<™
% A9 I 21 fgya emof = 7.5 x 108 C m; z-3181 & SR

10* N m

(a) 2x10'2 37 © Teftefd ™ (b) =, TR 99 AL &1 (= 2x10 '8 kg
3T H)
(@) 1.5x102N (b) 0.24 N

ETT | AT 2 HOUNCH §, 3E9 3 YcHh €| HU-3 shi AEY-Teld qurd
sfirran 21

25.98 N m?/C

I/ A H YR KT Sl st i ge w1 9 i et s ge o 99 2
(@) 0.07uC  (b) 7Tl waet e for ot & sfiew <2 amEw I 2
2.2x10° N m?/C

1.9x10° N m?/C

(a) -10° N m?/C #ife <Al et o IRerg 3e9r TAE 2

(b) - 8.8 nC

- 6.67 nC
(a) 1.45x 107°C (b) 1.6 x10® Nm?/C
10 uC/m

(a) = (b) A (c) 1.9N/C

9.81 x 10™* mm
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SReES
37T 2
2.1 10 cm, 40 cm ¥AEY § T KIMERT &I 3R
2.2 27x10°V
2.3 (a) AB% Afvcigend Ud 3o 7eA fog § g 9TH aTel a1 o Yo fog W fawa
A &
(b) T o aifucia AB feem ®
2.4 (a) YA
(b) 105 N C!
(c) 44 x10*N C!
2.5 96 pF
2.6 (a) 3 pF
(b) 40V
2.7 (a) 9pF
(b) 2x10710C, 3 x10710C, 4 x 10710 C
2.8 18 pF, 1.8 x10°C
2.9 (a) V=100V, C=108 pF, Q=1.08x10°C
(b) @Q=1.8x10°C, C=108 pF, V=16.6V
2.10 15x10°J
2.11 6x10°J
3T 3
3.1 30A
3.2 17Q,85V
3.3 1027 °C
3.4 20x107Qm
3.5 0.0039 °C!
3.6 867°C
3.7 I ABYH €9 (4/17) A ;
Y@ AD § €1 = (6/17) A;
el BC U o0 (6/17) A;
Y@ BD ® 8N = (-2/17) A;
M@ CD ¥ 91 (—4/17) A; 3201 999 § Fad &1 = (10/17) A
3.8  11.5V gvfieeg & Haifsa ufaliees e Sid § off T8 &1 1 ifid oiar 21 59
sTuffd o o w9 9 9¢ ST
3.9 27x10*s(7.5h)
3T 4
4.1 7x10*T~3.1x10"T
4.2 35x10°T
4.3 4x10°T SERA; SR HI 3N 213

Rationalised 2023-24



W et

214

4.4 12x10°T <f&aor =1 3R
4.5 06Nm"
4.6 8.1x102N; 9 &1 feun wift o ard =1 o 99 g € St 2
4.7 2x10°N; &Y 9, A o dddd B &I 3|
4.8 8rx10°T~25x102T
4.9 096Nm
4.10 (@) 1.4 (b) 1
4.11 4.2 cm
4.12 18 MHz
4.13 (a) 3.1 Nm (b) 7&f, ST & agara1 Hifeh A (¢ = NIA X B) i «ff smahR =
THqS o o fau @ 2
3T 5
5.1 0.36JT"
5.2 (a) m,B % GHM 2l U=-mB=-4.8% 102 J; Tl
(b) m, B & YGEARK B| U = +mB = +4.8 x 1072 J; 3T&r
5.3 0.60J T ufferet st 2181 o s1feen, faon umi-ware &t faen w fasRki
5.4 75x102%J
5.5 (a) () 0.33J (i) 0.66J
(b) (i) 0.33 J URHATY 1 I 0T S Fah 1 ST T &I B o ST A
=1 ygfa T B (i) T
5.6 (a) 1.28 Am?® 311 % fw, fem o 1 fawn | f=R, 59 3@ @1g & o=
% fom g9 919 & 99
(b) THTATH Gah &7 § 51 I §; 9t 0l = 0.048 Nm Frgant faen ot
? T 9% ftforst =1 e1e1 =1 (1 gaenta el |feer i) B o e
A HT HIRT L B
5.7 (i) 0.96 G, S-N fzn o e
(ii) 0.48 G, N-S fewm & srqfewn
3T 6
6.1 (a) qrpq S
(b) prq @ T, yzx o A
(c) yzxan‘?::l_jﬁ(ﬂ
(d) zyx = s
(€) xryh s

(H =% i@ um 7 Fifr & W@l o 9 o feera )
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3Tl

(a) adcd o 3R (MR R o THT I8 | Tor oell Sl ol €, 37d:

6.2
IRa u, e wore 3= et 7)1

(b) a’d’c’h’ o R (T8 WhH | TeIod Sl §)
6.3 75 x10°V
6.4 (a) 24x10*V, SN2 sds o B

(b) 0.6x10*V, St 8 s @ &1 W&
6.5 100V
6.6 (a)1.5x10°V, (b) =M ¥ & & 3R (¢) T @
6.7 4H
6.8 30Wb
3T 7
7.1 (a) 2.20A

(b) 484 W
7.2  (a) 390 _o191v

. 5 -2

(b) 10V2 =14.1A
7.3 159A
7.4 249 A
7.5  TIH M H ¥
7.6 1.1x10°s™
7.7 2,000 W
7.8 (a) 50 rad s!

(b) 400, 8.1A

© V,,.=14375V, VvV, =14375V, V. =230V

v I J— 0
= , — =
LCrms ms 0 woc

37T 8
8.1 (a) C=gA/d =8.0pF

49 _pdv
at - dt

av 0.15
dr " 80.1x107® ~ 187 x107Vs?

B o= o ., A fedl 1 Afet 31 v e A e

de @ = EA

Rationalised 2023-24
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

do
TafeT iy = EEA—
fa = S8y

-9 L @ mimew Wi, =i=0.15A
&gA dt gA

(c) St =, 99d U 9§ SHN 9 e U8 Toa€enad Ssti 1 a9 gl

(@ I, =V, oC=6.9uA

(b) ®f; 310G 8.1 (b) T Feafd qa ot WLt Bl < § THA o WY Thei HL &
&I

Hy T .
© B Rk

T T € 7@ s 5 ¢, (SARTHAT B) HHA F W Jeid HEAl 1 A e
T fR 3wl ¥ qer w FIE i =i o

Bﬁ%#io,aﬁ%@f i, SFERT: Tfed ekt & TS N ok ST g
i=v2I _=9.76 pA; r=3cm T R=6 cm, B)=1.63x 10" T

fraia & gt forga daehia @l 1 =1 GOF A € :c=3x 10°m s
E 3B in x-y ¥9qa ¥ € 3R WER daed 8, 10 m

aGTeEd ST : 40 m - 25 m.

10° Hz

153 N/C

(a) 400 nT, 3.14 x 10° rad/s, 1.05 rad/m, 6.00 m
(b) E = 120 N/C sin (1.05 rad/m)]x — (3.14 x 10°® rad/s)t]} :]
B = 400 nT sin (1.05 rad/m)]x — (3.14 x 10° rad/s)t]} k

Hﬁzﬁmﬁ(forl=lm)

_ 6.63x107°%* x3x10°
1.6x107"

JYAEHT Waed ok foF ¥ o qliesAl ?q WA e 10 # WMl
qf=Tehe TOT ¥k W H1 S Hehdl €1 FRE Eiq g1 Scafsld ieH i S,
i o GETd el W 1 A SR el @1 Seedondd, hieH el =
1.24 x 10° eV = 1.24 MeV o HTd @@esd A= 10> m Bl 98 I sl
g for g o =) o (99 =1 o "o Ghao p-Fortor Seast sl
?) ufdega: o 1 MeV w1 Seil 3ael B TH WhR, ¥4 A<
A=5x 107 m % ETd A Sl = 2.5 eV 21 FE W@ ¢ foh Foil &
(fs7 = & == Gau gva fafeo a1 2) o me gfaedd: $9 eV &
e =

eV =1.24x10%eV
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8.10

(a)
(b)

(c)

A=(c/V)=1.5x10%m
B,=(E,/d=1.6x107T
E &5 | 59 o9, u, = (1/2)¢, E?

B &% # o =9, u, = (1/2u,)B?

1
E=cBaﬁTc=\/Ea5W'§,uE=uB
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End points
Interstellar
Cosmic radiation
Calibration
Forward direction
Super conducting
Downward
Principal of
Superposition
Semiconductor
Infinite
Directly proportional
Paramagnetism
Unneutralised
Along
Longitudinal
Resonance
Sharpness of
Resonance
Resonant frequency
Applied
Transverse
Cross-section
Analogous
Mutual induction
Step-down transformer
Drift
Design
Centripetal force
Postulate
Assumption
Damped Oscillation

Afafer gfauy
SISRIEC
AT Hed
AT fopea

AT T
AR TTEHIET

ERIGRRIC]

I favaiat

T &9 H
TeaArHie (emETd)
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Discontinuous

Discontinuity

Internal resistance

Inclination

Empirical

Ionosphere

Ionic crystal

Charge

Charge density

Step-up transformer

Upward

Fringing of the field

Acquired

Common potential

Torsional constant

Ammeter

Ohm’s law

Vibrational speed

Phasors

Time interval

Kirchhoff's rule

Winding

Helical

Quantisation

Dissipation

Motional electromotive
force

Mobility

Gauss’ law

Gaussian surface

Quality factor

Qualitatively

Galvanometer



FURCEIRIE R
TSRO HI0ME HaT

faya ol

Friction
Gyromagnetic ratio
Spin angular
momentum
Conductor
Conductivity
Conduction current
Remanence
Magnetic permeability
Magnetic monopole
Magnetic intensity
Magnetic dipole
Magnetic susceptibility
Magnetic flux
Moment of inertia
Generator
Jockey
Sinusoidal
Lightning
Instantaneously
Temperature gradient
Thermal speed
Equivalent resistance
Equivalent resistor
Acceleration
Declination
Oscillation
Two way key
Secondary coil
Dipole moment
Retentivity
Rheostate
Galvanometer
Capacitance
Polarity
Polarisation
Radius vector
Polar molecule
Dip
Angle of dip
Equatorial plane
Vacuum

RIS IEE R CACTYI

Toed! et hift3eht

TATT - ST/ T - UferehT
e foear

HIAT ¥

TIg gar/fadied gen
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Result

Network

Intrinsic

Thin spherical shell
Dielectric
Dielectric strength
Permittivity
Phenomenon
Solenoid

Circuitry

Circuital law
Bounding
Qualitative

Finite

Confinement
Backward direction
Permeability
Parallel connection
Loop

Loop rule
Potentiometer
Forced Oscillation
Diamagnetism
Impedance
Resistance
Resistivity
Restoring torque
Alternating current
Propagation
Amplification
Surfaces

Primary coil
Inductor

Inductive reactance
Induction

Plug key
Flux-leakage
Flux-linkage
Bandwidth

Eddy current
Earth’s magnetism
Torsion balance
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forga srqeret foeram

e Feritar
e e Jo

forega fgya
forgaum s e
forgeeft

fasa yeomar
fasama

favemmdt (weferer)

fasaiaR
faufa =1

220

Standard resistors
Alloy
Meter bridge
Basic
Additive constant
Arbitrary/Random
Meridian
Radioactive
Linear isotropic
dielectrics
Logarithmic scale
Ferrimagnetic
Ferromagnetism
Colour code
Wattless current
Deflection
Disturb
Electrolysis
Electrolytic solution
Electrolytic cell
Electrolyte
Electromagnetic
Electromagnetic
damping
Electromagnetic waves
Electromagnetic
phenomenon
Electromagnetic
induction
Electroscope
Electric dipole
Electric current
density
Insulator
Permitivity
Potential gradient
Potential drop
Potentiometer
Potential difference
Relaxation time
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Diffraction
Displacement current
Electric quadrupole
Electric susceptibility
Electric displacement
Voltage rating
Voltmeter
Inverse-square
Inversely proportional
Wheatstone bridge
Power factor

Artefact

Zero deflection
Hysterisis

Series connection
Concept

Collision

Storage battery
Balance condition
Balance point
Capacitor

Capacitive reactance
Junction rule

Supply

Connecting wire
Conservation
Approximation
Symmetry
Equipotential surface
Tuning

Parallel plate capacitor
Mono-energetic
Universal
Electrostatic analog
Electrostatic shielding
Electrostatic potential
Solar wind

Spectrum
Self-Induction
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