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T D, f1e1 favwa W 2 @ qen o1 39 fo o ® @i e €1 € o i
HU TY & | THT H ¢ S g & T Bl e I’ 0 Tk S ¥ g W
S W O I Sl H gVl Ifg Bt € (Tl VES ok JeE 8 T
o SH G T dieedl §1) G (4.5) ¥ 98 W §
o ol o 9ol &1 F55on & AR, T Settetl | gfg Be

o RO Jfg Bl STl 1 STFH €I o e SReR 59 T
T @ B wd & 5 d o o e €9 % SR

a1 9 o foau eTevgs Sl 9 T8l Y od| 39 96d
R ¥ gaia &7 g1 fasifya g frig ol g/ feem
Y e e 9§ 99T (4.5) 9, 89 9 el 2 —

gBR
UZT (49)
el R i © gem &1 e € aen 7 <1 1 B o 5
TR 2 1

3d: SAEAT I TasT el

1 , ¢’B’R?
P (4.10)

HEFASH 1 JETe 39 92 W G § o fomelt
31T o Teh GRGHHUT hl THY 3T hi Tl AT el hi

e W faRk T 1 wEedeE w1 ST seE @i
Seligad Ul GRI AMeh TR THARI hich GROMHT ATt
sifaferanatl o1 e1ead w0 o fau fRan S 21 g9
S A e A T s s v e e
AR =T qeh Toh T qerel i Gyeitoa s | off foran S
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2| TTF1 ST eaufaea ugel & 3ca w e | fRa s 21 29 fedfiea vl
i rEqarel | UM ok FeE qen STER 9 feRe S 2l

ISTETUT 4.4 TEFAH 1 ifers g 10 MHz €1 Wil whi @id % o fag
T Hehid & 1 B fhaA g9 =few) afE <1 1 B 60 cm ® df ©
BRI 3T W2 Gl i TS Sl MeV | UReRfed it

(e=1.60 x 1077 C, m = 1.67 x 10" kg, 1 MeV = 1.6 x 107 J).

T Sifers gl Wieiq o Areaeiie o SRIeR Bt aTfeu|

iRl (4.5) 1 [4.6 ()] 1 ST HH W eH W Bl @

B =2nmv/q =6.3x1.67%x10%" x 10" / (1.6 X 10" =0.66 T

i 1 SAfag am

v=rx2rv=0.6mx 6.3 x10" =3.78 x 10" m/s.
E=%mv?=1.67x10%" x 14.3 x 10" / (2x 1.6 X 10" =7 MeV

33T 4.4

Od H & h

A k- SARA SFEM o & H o9 HE drell SAof 397 21 2 WOAIR Wrel i SRSl % SR
T 1953 H Sicthdl o TrEl A1 difden! Germ 3 37" Wiz €fud &3 foran on 9ok 9g=m
A sier € ura & fafa gl Se-crn Gifteh oM e (TIFR), §aE; ofcig giem
foreafaere™, steiiie; ai SIS, hictehldl qei Tien fovafaene™, aeem § Hisiwe-aeed JHR &
%% RS TfYd &l Ty

I3 o SV H a1 s 9 € W o M ge— 5.5 MV fHAe 9efi9 s TAm] ST{EHM ohs
(BARC), §=% (1963); 2 MV ZfHet A= R Grenfitent Seem, SHq; 400 kV fHe 79 SRy
feg forvaforanera, aRoreh qen dSirelt favafaener, afearen sHient o IR favafarne™ g 9eH fhu
U 66 cm HEFAR &I Yoe favafaerer, =@<ime  Tnfuq fFan T % o oee oRke T
foafaene™, got # ot Tenfya fean T

TR T ST o TYRT | Tk W AU ARt Soll Hgaeie ohg (VECC), Shictehrdl §RT gord:
AR GHIEA] 1 STANT hdeh GRad] Holl Qigaaie (iHd wien fohan T, e 9] ST{Ee™ %
(BARC) §a 4 2 MV 220 aF € Ut ©Reh faenfaa wd ffifa feman qen = ifireh e geem
14 MV <20 Ueeleia e oqfua fman =

THoh v Sy € favafaaer SgH e (UGC), 7ot feeett 3 eiar favaferamer gfasn & &y
o sffavafaemc o %% (IUAC), T el § T 15 MV 320 Uoaigi; ifdert HeerM, Jemvet
H U 3 MV 324 Yeaig; S, S o SEUM 1 WHY] WS FReme™, 2eems qen gfay e
AT STTHM o, Herdashd | g 1.7 MV 2082 T@ftd u| TIFR 92 [UAC 31 €t 370+t gfared,
W@L&NACWWWamﬁﬁmwfaﬁwaﬁﬁaﬂﬁﬁmwé,%wu

R

T oehl o SAafierd TXAT] St T 3 off oiga W Seiei ©Reh faepta fohu &1 Toi TH= e
Nt ohg, 32k § Th 2 GeV foswig fafwtor g ffta feman =1 @1 21

T Sett fa9mT s § fosheq o €9 H wfer Icaed aen fo@ea uqredl o g oh foe &’
weferd W W foER R W@ R
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4.5 Tagd 9T 3ETd oF HIUT Jaehid &,
srar-dree. feEm

5 gaerta &5 7 9 & o weft faga uwet (steen wfasiiar stEst) qen woi &
IS e M o HROT I gU 1 el 3T 7 g ¥R qen s9eh
BRI 39 JahId &3 oF ofe HaY o aR H 1A &l 9% HaY 9
e fem g wra B ?1 T 4.9 ® wek ufifa fagg Om e XY
Turtan T €, forew faga o/ 1 yenfed < W@ 21 =k o sifdeten staed
dl R fo=aR FIFw 91 ST 39 39 3/@9d g1 399 r 3 W feora fonsdt
g P W Gaeh1 &5 dB &1 7 (ifid e 21 ° fifse fereemas qiew
r A1 dl o S 910 ST B1 qd IE-He I o SIUR gaahtd &
dB &1 aReToT foR[a o 1, g staad | dLISh SThATAd a1 8 roh
Tt o RATART 21 39 &3 1 fRem* diden r o 9ol o ofead et ST
Tfeer Hohd Tgfa o

dchIdlxr

r3 fora 4.9 sr-wree frag &1 faget
4o TdIxr Ell ﬁgaamjaaaaldl, r@u\'{
“anr [4.11(a)] Teerd fog W &5 dB 39+ %I

T&T 1,/ A SRR Fodis 81 ST THieH a6 @ eidl @ Siefh
ey fafa e 2|

9 &5 I GRAT
Uy Idlsin @
an 2

Tel T AfRe-TUHThe o U | dIx x| = dlr sin® w1 ST A €1 gehia &
o forq Tefieon [4.11(a)] To1 TR0 €1 SRl et Z—; =1 g 7§ —

4B -

[4.11(b)]

Z—;’t =10"Tm/A [4.11(c)]

M 1, 1 G kT (A Fafd) w1 g fHadE Fed 2
JeaH & o TE-grae e iR feragfast & wam M § 39 gamand

& A1 o AN THH ¥ o T YR 2-

() 3 dewE ¥ wiE A A Te W e g 9w G o
FGHAT B0 &1 IF € & W ST fasid @r) e § (36 W6y ¥ 9
o ST F 1 dL g A e S e w, e e
feer e & @ 2]

* dlxr ! fen s e v fem gr o g @1 dl A r o del i fEu) we
HIfSTY for o veel Wiew ¥ g 9ikw &1 AR 709 X W 21 A A arEed @ dt ko
ATHT AR Gehd w4 AR T <fqomed © dl gRomH Srad g At SR g
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(i) Teerega & nfeer G, S S S0, R S Bl € Sefeh e & Th
et Fia S9, 1AL gR S Bl 21

(i) Feereea & Gia 1 &5 o fag o frei ool foemae wiew o orfew g €
e geshta & fazeme wfwr raen fagd ¥ sta9a 1dLSH o qal & dead
g 71

(iv) sTEi-Tred foem | epior W fefear € o feer Sy e o 7 et e 4.9 W, fewn
dl (29 g @1 ¥ fret off fag W gawia & 3 €1 3w e o erfew
6=0, sin 6= 0 A FHH [4.11(a)], IdBI =0
T feepeer i fagasiier, gaa fSepee i gaehefieral qen fafa § gt &

a1 A T uew G 2

Ho 1 -7 1 1
80#0_(4m°)(4n) ‘(W)(IO )_(3><108)2 S
T8 Hay o fowa o 70 form gasta @O & oA 8 H =dt % gfe frafa
H weRTeT 1 A TG B, R e, T § ffead 81 e, qen py ® 9 el o
HF 1 =9 FH R S k1 AH W = &1 S 1 SIAmeR |y, %1 v e
afeEmT 41 x 107 R

ITTET 4.5 Fl5 fagd ¥ s97d Al = Axi S9Y TF 39 9N [= 10A Fared
2 W 2, got fag W feora @ (o1 4.10) , y-2181 W 0.5 m 0 W feord femeft foig w0
THeh U Tehid &5 1 1 AE 21 Ax= 1 cm

y

B

I

0.5 m
\ —> » X
—— Ax —
fera.10
g
I dl sin @
IdBI=Z—°ﬂ o [T (4.115R0)]

dl=Ax=10”m,I=10A, r=0.5m=y, y0/4n=10-7TTm

0=90°;:sin =1
|dB|=10_7X10X_i0_2
25x10
T GaHE &7 1 9 +2 fEwn # ?1 38R R0 T ® TR
dixr=Axixyj=yax(ixj) = yaxk
TEl &H AU WY [UME o fETATEd hia TN i S B ©
ixj=k;jxk=1i;kxi=j
e AT 59 &5 1 URA o B

=4x10°T
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3TEl 3T9M H B9 JhR UI¥] °oh RO gashid & JRahiad &l o fag
ElRissicelEpEicaictpiuicaul

4.6 Toagq AR JTTH UTST o o7eT WX Saehid &

3G SN § &Y foRa URIemE garehR UeT o RO STk 3181 o TN gahi &
1 YT 1| 39 Yo | fIsal STg9r H aftfa sterey foea um ste=E (1d1l)
o e i G fohan ST g0 98 Ad € foh yenfea ford o eroftedt @ qen
e ot feepeerm (fafa) & foran w2

e 4.11 9 IR U1 § Tomh fagm o 1 yerfed g gY
TS € B1 T i et forg W x y et | feera gwiten @ € qen
19T T B R 21 x-3181 € oW T 31eT €1 v 36t o1t o feig
PR G & IR HTN €, WA el fag pom S SR
T xR feod 7

Y1 o Fes seEd dl W faur e, 56 99 4.11 1

dB

dBy

=R T B1 dl % FHROT AR 8 1 GRA aE-el R
[T 4.11(a)] & ATER

dt

dB=&I|dlxr|

4.12
ar r® ( )

V4

1 r? = x” + R?| W &, U BT R f S, T T fpg 4,11 Foew R g SR 9T a@
4 3fefty fag o foen™ |fee o wioad 8 SR o fU, & se w gae &5 =0 o o @ e
4,11 o 315 dl y-z e & @ Saifer faeemes afee r36@a di & 0o gasi= &9 dB o sie % daad

d1 ¥ 239 fsg P ah x-y a1 § 21 31: | dIx r | =r dl, 39 TR HTHA 3Heh SToIal 1 R T B
_ My Idl
P+ ) (4.13)

dB & feen fost 4.11 o <9t 7€ B1 98 A1 90 r §RI 99 9 o oidad 2| SEeh
TS x- 37996 dB, TN x- 3181 & Tded 31oa dB, 1 S x- 3181 & wiaed st
1 GAIfTd w3 A o FRed 71 9 € qen 76 g 9o 9 e |1 S o6
faw, fos 4.11 9 9T HFER dlh HRO Fod dB, 39k e foadia di sege
o RO AMEH gRI FRIGd 81 Sl €1 39 YehR oholel x-37add €1 & Uil @1 x-fawm
o ST 2 FANEH WA % SN dB, = dB cos 6! FHER{ Hieh W fohar S
el 21

ot 4.11 & faq
R
COSBZW (414)

RN (4.13) 31X (4.14),

_ MpIdl R
4n (x> +R’

dB

X

)3/2
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&S U191 W d1 AT 1 Hehed, 2R, UK Bl € S I9 w1 IR 81 39 YR
to! R? i

2(x2 +R2)3/2 (4.15)
SR IRome i T favi feafd o €9 A 70 Ul o ohg W A &7 W

F THA S| TH YR T8 x = 0, 91 BY U Bl B,

B=Bi=

=2R‘ (4.16)
ARR dR o HRU Fahia &5 W &% JaehR a9 S 7 fore foet 4.12 9
T T B | Heehid &5 Y 9 (Th ) =R 8% IS 99 g et €1 9%
o e e o 7,
FAIHR AR % FRI 7] 3797 3T &1 F7T gl i 39 YhR TSy fob Siiferar forga

YRT T 397 HT SR Gehd FR, T 57 &1 F oWl g ST GBI &7 H1 7w
Sarar &1

==

e 4.12 fFdt forgaamel a1 gasia &1 e &1 fawa awg § afvfa faor g
HTS T g Sea= Hohid &5 i faen fuifE et @1 e % Sud uwd i I e
e feret qred w1 SRI0T d AT ST gehdT 2

SETEXUT 4.6 T 4.13 H MMT o1HER foreht wid ar 5w 12 A for@ 4w yenfea

2 @ 2, 2.0 cm 1 % SrfgRrRR =19 § Hiel T 21 36 = % % W gah g
& B %l A

@ (b)

fox4.13
(a) He Gl & HRO e &5 foram 272
(b) Torm &9 & arefgm gR1 B o & 721 e IR R 9191 o ANEH | e ® SR
e w9 o 4 T TR & F9F 2
(c) R 3ok I H s TN BRM AR AR 1 SHT B2 o STefed | Ueel i
g ¥ fod 4.13 (b) H I9IiT 1q9R et feem # #ig <)

32150l 4.6

146

2019-20



| STEe 3R ek

&l

(a) ¥ TEl o Yeish 7aFd o foIq d1 9 r @\l 21 31: dI X r = 01 36 R
Y @E |B| &l ®E ANRH &l <

(b) @rfammeRR =g o Feft Gl o fory, di x r 9eft Tk T o HHiaR & (HT ok
ae o i 1 W gU) | 38 YRR o Gl AEE uiEn § At € S 2
37 refgaeRR =g o fou B 1 fEen fewr eea fram gRn o gl @1 gHeh
TRATOT RITRR T o fTT B w1 e il €1 39 YR B 1 A 1.9 X 1074 T
2 qu1 Tean S % q % AfAcieed SHeh Wil ST g 2

() B 9 df @t & S (b) H ® R fEen fawda 21

IEET0T 4.7 10 cm 331 FT 100 HEHRT AYS T Y 1 Fhelt T Feeht | fo=r
Fifere f7E8 1 A foga o vefed =1 @ 21 Sheell o oy W gaw1g &= w1 gRam

1 82
Tl dfh Sheell FEHT oAU TE € o1: BH Yeish AT 3999 &1 5591 R= 10 cm
= 0.1 m ¥ HHd €1 B 1 F@ N= 100 2, 3d: b1 &5 1 IRam

_ MNI  47x107 x10” x1

B
2R 2x107"

—27rx10* T=6.28x10" T.

4.7 tfoeR st uiaea fem

TR-grad Tm S eAfiyeed i HT Uk 3T dehfoudh dol wideRd 3ud 7
UfreR o gftuefta fam o frdt gt ge fget i o 81, W fo=ar fwan
ST €139 IS ¥ foed ¥R vefed gt 71 89 I% fgeR w € fR g
Tgd W 37y W@l el ¥ fietet s 81 U8 € U W Sfedd di W faEn
I BH 58 7o W FoIh1d & oh TIRNE ¥k B, 1 A o1 201 39
I LT g 9 o1 FH3| [ G B, dI=B-d I]| 39 YHR o G
UM% Tk O o 91 Gt fRT i 21 79 e R foer e € it
SO-SY sl H @R Uedl § TR GE dedl ¢ qe SR A T
FHERSA &1 STl 81 UATER 1 e 98 wed © o 98 gHehe e 9
yaTfed € arell S fagd o/ Ty, T S €, sterfa

$Bedl = I [4.17(a)]

Tl 1753 9 oA aredl et Fogd oI 21 59 THishe i 53 &1 HiHRa@r C & Hard
% % SR fean T 1 SR Gey o fgen gftmfeaq @ S s e fem @
Bt 71 370 STT 71 k1 et i 39 e & Hifgw fo faen ® ww @R §B-dl
H g T gt 71 79 TS 1 fen 39 fen i wardt @ fed far@ ¢ S e
AT T R
gd | STIANT oF AT TR [4.17 (a)] T el TUH Welihd €9 T
g a1 21 &0 78 w6, 39 UK & gl o o (R i o sed
g1) 1 W G9G € W 3H WhR I © TR U9 o Yok fag WA
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a1g Uftoer (1775 -1836) 311
I WfiER T i s fam,
Ay Td WEEd o iR
forgamifent form =kt sTemfern W&
TR T o gfas o e 12
9 &t oy | =4 UG § WeRd
TIfa & o offl TR 1 e
1 WIS 1 Hewd HHel SR R
e & Jaee ° H9Y @eH &6
o g &1 T et gEen UR
FTl T @Sl i gRoa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9¥& q&® o
TR o &9 H g3l 36 IReped
%t for 9t gaa YA, FAR!
foreg amieAl & o B € AR
T Y wgd o IR orrhg 9|
T 9R I8 FHIE -TUIfctad sl qrAest
&1 FEa0 ot 9@ T 21 61 a9 HY
30§ =i § 3R 9 B TR
ITR! el o TeeR W IS AN T
Iehifola & — Tandem felix (3
T ga) |

(i) B 791 o TOEREE € qe YRR fadie B €, 1o
(i) B 9IS o 3tfieiaad §, 1o
(ili) B T € S 2l

3 A AT L aer 1 98 o (wn) ® fees o B
TRREE 21 7 Wit e § uites fogd a1 21 S
(4.17) ! 3H YR e Y Gohd ©

BL=p,l, [4.17(b)]

S ferdl for/a o =@ YR w1 waiafa 8 9 fe fa 4.15
o dtd faga uRER o 9R % foe @, 99t w1 fem ed
JaH & F1 Th W Jodihd w4 IFF A1 ¢ S ik S
TR € S o T fram faga &« fuifa wE o sAd germ
F3d 21 38 e U T 3R 4.9 H @A w21 ure Y G
@1 1 T UH I @ A1 gaAS & g9 k1 uify o weia
21 g1 [4.17 (b)] o 9 U & fog 3@ w9 W@ o=
B. 27 €1 B9 98 UM € fF R & O r I W GIRF &
TR © a1 38 36 YehR e {ehdl ST Tehdll 2

BX2nr = u,l,

B=u, I/ (27 (4.18)
W@mmmémém%mﬁwa
@  zE 7e sfafifea ® o r e o 97 o g fog W (AR

1 e o SR WWd gY) & k1 URAT qHH 21 TW
Il § g & | aorHebR qafdfd € S e S
@ Frdensrt W s #R HeRar € hadt T & e -
W R 81 el el ot wmfhfa gt © wHenst o g e
B S 2
() 39 99 & fmet off fag w e =1 o soer i@ 2l
Tt €1 31e T 4.1 (c) W e i, s =l o7 wehdt
o safterd gon 21 3 W@ 9= ed geshig & W@ wed
2, 9 W o 21 T TeeemE &% t@ied 9 e 2
feoReRyd & @Ml o AEi ¥ IRY qe o1 el |
AT B B1 Eie fagd YRE =i o geehig &5 o
fou =9 e gam w1 Ygifas TR S B
TH 3 ©4F 3 A Y% 9 98 ¢ T Feit ar e
SeTE 1 €, AN YR T W 5T RO w1 &
&l B| IE el dR o STt U oM W ferepfed g
21 T & Tae[ o & SHHEUE © 9o TR o Hi
(3T oo o) ¥ T & FhAIR 2|
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(iv) o9 AR % HRU Iq- Jahid & Hi e ol Fifa & &1 T Wa 7|

21 38 from &1 <o g% fame @ed €1 9 3@ TR

AR 1 379 1T 819 T 59 JhR YHIST [ STqehT 7 a7 S7[aT g &R 7 f3wm
FT IR Gahd P a9 AR el o G Pt 9N Fahia &7 Ht w7 @i

e w1 gRuefs fem am-aed fem 9 fas 7681 21 <A & Fem form am
q R & W ool FAd I € a1 I & el fagd um % gue ifaw
RO 1 S I &1 S Wae YR & fEm qen ae-wed e & | @ S
I Geter MY T qen herd Frem & o= | 1 W %1 fem qen mew %1 fem
A € afEn steren uftges W fandt difaer afen (Faeta stuen faga &) &1 day
foret st fifeer Tfer 519 e o o Sufterd O (forga o st oW & =
Tl T Hd 21 TG A 7 A 91 e oft 7 foh UfmeR v ufweiia frem fea
3 TR foaed oRiet R Ar B § S 9HE &% 9 uiafid T8t g fefafad
3T BH URag foea o @1 1 e | HerEdn sl

IITET0T 4.8 T 4.15 W T oell Wl IR IR H1E 1 (F5oeht 51 a ®)
fored JRIeTEt AR e Tomeht foega o)1 [venfed =1 <@ |, <witan T 2 T faga
YN 39 SR FIE R THEHH &9 ¥ foafa 1 &6 r< adonr> a ¥ gIh19 &9
qfefad hif

o a.15

T () T 1> @ W foam Sty 75 a2 sifend © o8 S9eel %1e o 9
Tohgl I o ®9 W TR T9 21 3W 9w & forg

L=2nr

I, =991 g uReg fogd omi =1

T it feret €e o ar ok forg guifea sie 2

B 271 = p,l

g Ml
2nr

[4.19(a)]

1
B o< —
. (r>a

(b) FohTUT r < o R ToreR RifSTq) soeh form Qftser uret o8 o0 © o w1 @ifra 2

* FHEl g AfTu-3 gere (gu) fram € TR s g W wed #1 T 9w fem
faga o) Uer % e W kg & B 1 {90 3@ € den guy did fagd ¢Rert =
TR & fau B &1 fxen ¥1 5 e & ofg qen sffeal &1 fu=r gffe 2
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331Ul 4.8

39 99T o faT g9 &1 B r R W,

L=2nr
79 el Ufars e o I 1 9 [ € WY 9 39 7W ¥ w9 21 S foaga um
1 Toeror whawE €, dReg foaga o & o9 &1 A4e

I, =1(’"22J _ i
Ta a2

2

R o 99 &1 ST % W B(27r) = ,uOIaL2

I
B=( Ho )r [4.19(b)]

2na’®
Boer (r<a

>
>

|
< | <
& i 3
2 i \//A
: T
a
o 4.16

71 (4.16) ¥ B o 910 921 AR o % 9 0 r o o U6 9091 T 2| gaRE
&5 1 TEWN STUH-3T9H RIeRR WISl (1 Yee 2) o TeRE € qe T8 6 Srun
¥ Tt 9 foru w1 g <fa g% fam @ Freifa w1 T R 59 ST o e
Tfafa foomm ¢ safae s W iR &1 fem sTEr 9 an) R ST w2

TEl A < Ag o1 9% © fR St R o uftuele frm w6 R off T
W AR R ST Gehdl € T T8 W IH H h1g &5 K GeAik Gid & EH
T S| 3T o TN, TR 4.6 | 90 fohT TU SR ITeT o YohioT H, 38 W
= B = 1,1/ 2R [FHIH01 (4. 16)] 1, Sife W91 o oh% W gaw &7 & fau g, uw
F o fore oy 2 fopan S wehan aenfy Wt sga | uifefaat € f seu gufafa e
& o = w1 glaergds on) G S ek @1 el S § €9 Tush SuE )
I ITART B ATel 3Td STANT Gashia Heam— IRAcTeT T8 2Rise g1 3¢9 gashid
& i IRehfad wE | H

4.8 ufArferent qem IRiEe

URATfereRT qen 2RiEe TH &1 SYHWT € S gahd & I hid ¢ efitoe |
AMEIH AR & A H{ o foIQ URAernT 1 STAn e ¢ e o
HATTF FAH &5 I FHH oh oI T Al H1 T €9 T ST R0 St 2
RATfersht qen Sz < H € B Seu wuHta w1 e feafd <@ i fierdt € o
iR frem oTart | o foen ST wehd €1
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4.8.1 UATIeTeRT

TN T T ool ufAiferent o faw ® ==l | o uffers § gH aed ae 2
fop fTTeTent 1 g SHeh! Bl o1 qor o ifies 1 giATiernt & T ol ar
Gftet o 3TeRR o feraer gia @ e weies ®U 1o ek o i o W1 1T |
B 1 59 YhR T shi Teh bR U191 HAT ST Tehell &1 Terell afiiferent o @fi i
& HRU SO Pl GARE & Yok B o gashid &l 1 9fkw I g 2
ufTfere W @i & fory gmferd ari w1 SuEnT fehen Sar @ difer Y Uk g W
forgaieft @

(a) (b)

o 4.17 (a) wfiferent o fordt s 59 Tear @i gfte 9@ aed @i <9ian 7@ €, & SR gahE el
ehearel del SAHfgTTeh R T S T 21 A 4 e, fhE YR ure-ue fiud B o o9 gashig & Th

TR 1 TRl %X <9 ) (b) Toreht aRfie giReferent =1 geehia &)

o1 4.17 o forht fkfirg afferent =61 ganra & gwian @ @1 69 4.17 (a)
o g 5 URATIhT o U @S i faeiid wien fe@m 21 fo4.17 (b) § geR
T © T T © TR < - o i o e ek & e el S 21 e 4.17
(b) & B9 7€ <@d & Toh 31090 o WA fog P W gohid &5 THEHH, Taol ael
UfRTfereRT o 3187 o SIS 1 Wl Wi o W fog Q W gaehta & geet © SIR WY
& I8 uRIfereRt o 2781 o TR © T ST cleed el fcaed Hig T2 off
T B S-S ufEfereR Y e ¥ 9fg g € 98 del SorehR g oh el St
fe@r 3 @t ¥1 9 4.18 ® 9% sweiiopd fosn fasfua foran e 31 wfewferert o
TR eI & I B oIl &1 GRATerRT o i &R g W e e o1t ok

YT B 2
z |°=|°|'I'I'Ii'l'l'l'l'l'l'l'I'I'IEOI'I'IOIOI'I\\
3 i
> ar e O b

= P ﬂ ((%
/,

XX X X I T TX I IX IX T IX IX X T XX XT XTI XTXIXT

TorT 4.18 smafues @l afATfasT &1 o &3 g &3 & FH9iia & & fag
T T AR TTER-UNT @, b, ¢, d ® fo=R &@ 7

z
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(b)

o7 4.19 (a) 2Rize ¥ fagm a1

forddl TR R UfEeR-T1eT abed W foeR wRw) S ff S aeh o st g
2 cd & IR & T B IY Wel be dlad & TR a1 & 1 52k A
T 39 YR I Al T Gk &9 § hIE AN TE | WH ARSI ab % TR
ah1a &5 B, 39 YhR, UfeR-urer &1 Wik @eE L= h |

M ST 9fq ki e B k1 G& n ®, q6 B 1 bl G@ nh el 39
TR IRas fogd 9 [=1(n h), 71 [ 9fiferset o yonfeq faem om €1 tfewr
o qRefd oM o SgER [EHi 4.17 (b) |

BL= u,, Bh=ulnh

B=u,nlI (4.20)

&5 w1 e <fero g% o @ o Bt B 1 URATfeTsht b1 HE: SYEN THEHM
TR &5 U A o Ter foran sman 1 ot e1ear | B 9% <@ fop ufifersht
T iR 71 dlie wie Wl a9l a5 Sc= & G99 2l

4.8.2 TRITS

I Teh IR WEel Sl il € 58 R el ar o sreafes
- TR TS S &1 39 Teh U qiATersht o &9 | off 3@
S Hehal @ 5 &% 1 o fou gameRR Aig e wn @1 e faw
4.19 (a) ® ¥ T B TEE ] R U yenfed € W@l R BW e
FE o eRfes % SR e e W (g P) e I ¥ AT
(5 Q) W gawi &5 g B fonlt el SRize foeeh th Terhy
fw e €, o forg 2Rige & iR gohia &5 B frm @ ©

9 4.19 (b) § 2RIEE 1 T e S T8 21 FRehR-Tr21
& foru farr g% fom o ST R 2Rise & Wi gashia & &1 faen
Tferommerd €1 Wifed T iS5 W 1, 2, 3 ifehd €, 38eh i WfrmER-um
&1 gafafa o AR gt & 3 9l o Y oF TeiEE i
MET T YAk I o T sqent afmmo fara g =nfew) arer 2 den
33 Ml g =R T RN &5 2RSS i *hied §; 39 bR o
RTETE! TR 1 Weieh Tl 191 2 1 Teh q2 WIY1 3 i & &K shiel &l

T <AfST o 1 o Sfe g9 &9 &1 uREm B, §1 9
TR o RueE fem | [0 4.17 (@)] L=2nr,
qeNty, =Te et <hig fored ¥ qReig =&l i, 37d: [ = 01 39 YR

B, (27nr)=u,0), B, =0

9 YHR RIS o HiX Gol & | fordt off fog PR gasig e
I e R

36 BH T UG 56 56 yhR Q R ot Fawta € I 71 HA
ST areT 3 56 STfee gasht &9 B, ¥1 T 9 {6 TR & frem
% IR L =2 1 r,, TG ST e T B0 I8 3@ ¢ fo HO

vaIfed B g (b) TRIES T STIHE H1E o dd § ol feherdl TR ¥ I o aa o el S e

1 9| UfERR-ufmelia 99 g eRrize

R § S-Sk AT 8 S 21 37d: [= 0, 21 B, = 0 | M W1

% %7 04 fordl Ao € I g 5 o o 89 B §1 91 0 S W gk &4 % an
B T A S wRA B 1L 2, 3 foam & T aR TR gw Uftwer o g &1 ST (g

g sifeRa wfed W@ T AR 417 @] F U FFR S ST IR fF L=2nr

YR 2
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T STeer 3R ek

B (2nr) = u,NI
_ HoNI

B= oy (4.21)

TY 319 IRl dul URAIfeeRl o faw i 39 |1 9RemHl i ga sl 8w
THIFHT (4.21) o 5eh it URATART o folw Htentor (4.20) ¥ fSu U =5 9
o T o foIq Tl (4.21) &1 AN T ®9 H e w41 HH AT IRES
1 3fEd Bean re 991 3EH Uid Tk @ Bl i @ n ®, 99

N=2nrn =2Nse &7 (3igd) IR

X Jfd Wi a8 B BT GE&T

T, 39 TR

B=punl, (4.22)
31T, Fgt aRomH BH 9RHiferet oh foTT U gam e

eyl 2Rige ¥ Feferal qoid: IR B ¥1 arad § 2Rise oF T HiielhR
Fecll T € qO1 ST IR Had & Uk &fivr gehig &5 U S €l

| < i |

T TN 4.3 W 78 3@ € (39 31 o IR § siad e ol shi Gffeshr 7fa 3d) foF smafya
T ! HeT WGATHR Bl S| 4TS Gaehia &5 STHAM ¢, T Th oqel heql o freent aiferen gfterd= et
Bl © 9 i 1 B qod gawta & H Yoel i | H a1 gt e H Jou i W SR g
T gfEIfeRet | foeR w3 @ S T R ° $9 9 R § 91 feffaa = ¥ ufeg € (e fie
o1 o1 <@ e eae o 1 e g9 ®) | uReTferentel o Hem & | Tiq e oiel S ol STo
ot Tfq B B W IRy w41 S8 & %u g, B | gfg et g B o R % g nht s
RATTAHT 2 & FROT o &5 § gfg arfi| TRATERTS <90 S1ee Tade 1 Hid w1 F 2 [
& 01 Rt 2w W T € o ° 5ot F ol fKen <6 suen difas ses smfew fa o foeg
?1] TSTEeh HRr o1 TE aRATlereRT 2 & I UEEd € a9 99 A S #1390 WehR 1 oHewe U
<SR T SideT STeT eIk 1T U kT i B A FH U F I RE i G H wet vt T wom
T R Siqel e YA | S e e’ o) aRAfid ® § agd STt ©1 o = aid ok
HROT ‘A’ TR off a5 e eTaEen 1 T Y | U T SYANT HASH 2RES B ki
H SRiEe 1 TgE et M F1 S9N 1 S 1 SrhTie o wiad Rugedl o oA ufdied & fag
I SYROT B| F&T Teh A F Wed AR q-ieha gdmmensh st (ITER) Fafm domm
W i oh forq g o Tenfid e Te1 @ TSrent wid T "edrtt U €1 ITER ¥ Hedi Ue uREsr Gaet
foega SR o faT 3@ http: //www.iter.org.
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SETEAUT 4.9 FIE UFEATTrRT ekl e 0.5 m T 5541 1 cm €, ¥ 500 W T
798 5 A foe um vefed e Wi 81 aiiferent o iR geenta & w1 aREmr #2422

500

B=unl

33TEY0T 4.9

S 1= 0.5 m a1 5 r= 0.01 m| 39 T&R, [/a = 50 30T [>> a
3F: TH o7l TICATAshT BT G [Tl (4.20)] 1 STAN T Gehd €

=41 x 107 x 10°x 5
=6.28 X 10°T

4.9 T guiae Tae@ amei & st sa—uimEs

0 78 9@ g 7 & el faga “rert = o SR gaig & 3 B ©
A AE-EEe | T e e B Wi € wed 9g ot i € o faga e
eish W STl Yeshid & ol STRITUd a1 81 98 RS ot G 1 ST el 2

o 4.20 T &9 WY, IR TS TS
et o)1 @ U i v @ W e
N TH-TW Y d W R @ € TEF a’ F
FRU TAF b’ R I kg &7 B, 2

Ba — #OIa
2nd

3Td: T M HE THTT ¢ foF Th-g & g feord 3 forqa
YNETE! Acleh Ueh R W (Fashid) 961 ST 3l 99 1820-
25 &1 3afy ¥ TR A 39 Yahid d9a &I Yehfd, S9! fogd
¥R oF RHTOT, ATeieh bl STeRfd qel STHM W e oF et &
=Teehl oF o i SO W FARar &1 stem foram 39 o9 ¥ &n
T IR fagd YNETE! TRl o SR SSELl R g == Rl S
FHeTted TR o6 99 91wl o 9fd ST9R ke & § gAN
T |

1 4.20 ® < T THIR =Tk a 71 b 9T T € ook s
YR d 8 T o (i) e [ e I, ferega e wafed @
W | IaF ‘2’ =E b IR TAF g W gHH e
&5 B, TR &1 81 7a &1 g 1o o SR 36 Gkt & i
feam el (S =T s W@ e §) 81 R % uRuefg
M st [T [4.19 (a)] & TUR 36 Ja&id &
g

=k b’ o forea 9wy I, Yefed e Wi @ B, % 0T UTedd: Tk ol B STIAM
FX 21 TG oA i &9 = ‘a2’ HI AR A 1 (T 3hHT Y W F Gohd T )
TH 39 9 &I F, BN AHifhd % €, S ‘a’ & FHR b’ F @S LW &
T THIHI (4.4) ¥ T I HT1 ARAT
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| a3 ek

:tUOIaIbL
2nd

arqe W b’ o U1 ‘a’ W Fe il URehierd Sl G9d 21 e YR e SW
foam foran o 36 gk o fa=mi o g1 g9 ‘b’ | yaifed fagd m o %R0 2’ o
Ge LR 9@ F,, & 9 a2 b’ &1 iR ffe @ w2 wehd €1 7w wfem J R
o SR 9 ‘b’ H AR A g B 39 TR

F, =-F, (4.24)

& T, Te =2 o dE T o FEW o oed 21 3 YR BEH Wi
<Teteh! qen STafiadt e wmeti & faw e f <o & fan € & sl fm qen
RS ool gRI W IROMH =peA o T o e e e ered g1

T SR I gRomEl ¥ I e fm wEE fien o yenfed e arelt farm umd
T T T A 1w T o <vl e ¥ e e feened ¥ w2
et forga urd T TR 1 Hfdehita el Bl 39 WK

IR YRTE 37hiia ae Fiaaaiat aRId Ylashiva #al 81

7 from 3@ fram & fauda © fge ean feragfast § st faran o
“gerdta eEsll W wiaerdur qen foasdE emawi ® emeRdu B B1" W wendE
(FITR) R TF TR FI A Fd 2

A ST f o F_ o 9fd Tehish ofelg T AR 9el o GRam i fsfud
HIA 2| TS FHRT (4.23) T,

(4.23)

_ tUOIaIb
Joa = ond (4.25)

S ek 1 IUANT fod ¥R oF A6 TR (A) 1 IRETT i 9
H foran <1 Tkl 21 98 90 SI 9@ AR § U TH 2

T UERR 98 STt fogd o @ S S o, Hie Suaiie STueet #ie o faid
H T TR ¥ 1m T R feord IwicR =rerhi | yanfed &1, @ 379 o Y @t
i WX A W2 x 107N 1 9 S il 2l

‘UfeqeR’ 1 T8 qRAT U9 1946 § 10 TE off| Te U Hgifash aRe 2|
ZEER H BH Yedl oh Jahid & o JE ol faqw T A6l qo1 9gd dd ali
& T W 3faa senfafa &1 Tghd F1 Fefaar o SfEu Tw SR, 5w
T’ HEd €, 1 SUAN 39 AR ot w1 A9 & forg fmar s 2

&Y o SI A, 314 heid 1 376 g9 UfeR o 9ei § aRefyd o) g €

el ot =eTeh W 1A w1 e1afterd! faega o1 yefed eidt @ df SHet STue e
T T Gohg § WaIlEd A 1 A Tk Fedd (1C) Bl B

* g g8 e Feverar @ for 9 wOR U wwg fR faga amd/sreen iasier s Bid @
o STERI/ATee] o6 g aal o (¢ =T H ae FE An 1@ s =ged o de fem
1 AEgFsh R AR § et forper Ferm o e w1 wRerr 81 qunfy 7w faga gawa
&= & T T fAsR feafal o yehtor W o] Bt €, Wy 79 v o Wt T & gR g
Ham &1 ot wfmfad feen Sy
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AT PR SRR & S s 3 T e et

JAHT TS G : foga g o 9 gl g €1 59k uRumHEEy foRd (RieH o s 9, FRE
1T STCIHM oh HR, 3T URAT o B 1 TEfe faga umiet & e st steran wfaeRer o
Tl b1 TR T wfed 21 39 TR 9% AR 95 A fagd 9w 991 1 cm g o fag gfa et
A5 x 1074 N &Il @ i foh 19 50 mg 9R Bl €1 98 39 YR e S ff foret ot o =it g
Teh1 50 mg R 3§ K ¥ 99 dR i ©iF WM &1l 39 9R & SR aR H geT fowems o o1ged
BT

HIHA FAM HT STAN Hieh §H TR fagd «Risti w1 g9t oo o gfg w Gehd € a1 IR
(W) T SYAN ik eH D el o faeendHi & ot gresnel @1 9 Yeoia o gehd 2
3TMIh! UH fagd o Sqfd ot STewaehar off M St @ 5 A

i 3R foR[d ¥ ygH |
s T T F I FHAM AT TR Wepfish S el T
—1 0.5 -1 s Nl 3V AR ALHIH 8o aal fl | fo # gwii
oA N 1R Uk ik Sfgu el o ot Tl oifST qen wAr i
—[W 9 YR TS HifeC o 3Tt e Thd o I o 3l

— R A fre frgd oW (DC T9) T S 75 T <

== A T FAA & R R F TG FIC 72 g <A w R
: o garEu 9fg HAM I ik AR hi T H B q HER
eI gu o wRue 9u &1 s 2

T ST IRY ® DC 9id Afw’ &1 7 el wHHT i Aich 39 FehR FHEIS € o o8 Jed
o I3 ! 99 Y T 71 o1 TR TR oI i kT ‘@1 RIS qen HA-Hre e ool g <fam)
FAM TH T o A faped €, Ak TR § T M S § (T 1mm ), IREe g2 S T,
TR oI Wenfed &1 %o ST &, AT feferet 2 St & qen o1t 9o feerfq & 1 o1 verd Rt §, e
e GH: TR o TS Rl = € a1 URu § oy YN veied €F ol ® SR e = fow, fon, o
o Q1Y =Tl @l € STRY § SAUeh! 37531 UHE UM oh foIU e HHEISH whi STeEvdehdl et 2

Fifeh TR k1 oToY STediell il ©, 31d: WA i GEA SO Wl WG 9 [ ) ot gHy
T TR i AT o U 99 §d St

ISTEIUT 4.10 TrE Fruifid wom W gedt & gadia & w1 dfas sew
3.0x10°T?, A 39 &5 &1 faen Ahifers <o 9 drifess 39 #1 3K 81 fRe
ATUF o Gl Tereh W 1A T STaRed] ¥ vaed 81 W@ 21 e I8 ar fhe afas
A9 R @ ? q fIe[ um o o %1 G (a) & @ ufvem w1 ;o) <
Y IR I 3N T q dR H TAF Thih GarE W g haT 272

TA F=IlxB
F = IIB sin#
3fqd Twih @aE W FA
f=F/l=1B sinf
(a) S foe@ oM qd o ufvem w1 AR yefed edl §,
6= 90°
3d:
f=IB
=1x3x10°=3x%x10°Nm"

331Ul 4.10
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A e 3R ek

g WfemeR ot R § 9t ol o WM 2x107 Nm™' § =91 €1 &7 U
1 WL T o foTq Geall o Gaehi™d & A 374 oi-eoh &3 o qwmal

I T FA TEEYU | T i faem SrmEt 2

79 feen &1 ‘wfeel & wfew oEwa’ o R 0 % gR W fmE S

el B
(b) S foega ¥R o Yame w1 e sferor @ SR At @R B, o
6=0°
f=0
3q: =dF W HIE g HE &l H

OI'¥ Inr2lbe

4.10 =@ arT uwr W S 3mgul, ek fgga

4.10.1 THOHM FohT §F T MEARR TSEA ST UIST W & ATg01
319 Y ATIH! I8 fe@nd fF ThEmE gkt & o frod g eaeR ure e

it fag o I venfed e W 2, Tk ot el o1 ST il 81 T W hIE 42
a1 R &l Bl e aeR 34 fgyd o =7aer & THedl § S T8 THEHH fagd

& o gwiar @ (S9nT 1.12 3fEm) |

B BH SH el YUl W fER i B e SR arw
79 YR feord ® foF UHa9H geshig &9 B U9 % qof | 21 39
o9 4.21 (a) ® <wian ™0 2

FahTd & I T | el AD 991 BC W &is 9 AR
T FIA AT TR FT ST AB & Gaad @ 90 3 W 9@ F,
TR e © Forgent e e o a1 & ofiat 1 @ 21 39 =
1 TRE R

F,=1bB

T YRR, Geh & 1 CD R T 9 F, AR Ha €
S T9T ok et o @Y k1 AR € 39 ot i G €

F,=IbB=F,

T TR IRT R SRMG 72 977 I € I F, 90 F, %
TS & RV I9T R Teh g1 30l e e €1 o 4.21 (b)
HAD fR @ &1 T 393 @m0 ¥ 9% e Fw7 © E
Ig el Sl U H e gl R g Seae el 8139 5
ot <1 afHTor €

T:P‘IE+FZE
2 2

= bBZ+ 1bBZ = I(ab)B
2 2

=IAB (4.26)

el A = ab 1A 1 & €|
319 B 3T W YU R foar &1 5w uren 1 a1 gaehi™
8151 o STfEY el €, W STk §I¥ hiE BVl ol B1 TH HeIh
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(a)

F,

< a/2—>.<— a/ZJ
l :

F,

(b)

fora 4.21 (a) WEEH gaig &9 F fem
e foed YNEE! AR heal| Jaw
Aol m STl Hehd Yl €1 Wl Il ¢
3787 ok TR 7 A THH! YA heell i
AT SU HH HI B (b) heel W a
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&5 B q¥ Feell W Afaeid o w9 1 B0 9 od B
(TES YT O = /2 o aeqedt 8)1 e 4.22 W 7@
Y FeRTOT AT AT 2

st1eti BC @ DA W %RERA a9 9T § 99 feem
o faudia qen ol o 218 o SfRY wE w T A I
BC 1 DA & Tefd ohal &I Faifed wd &1 218 &
Y TREd eH % HROT A Th SO hl R FW €,
UROTHEEY hIE 52 §el 316 o S0l el €1 9enshi AB
T CD W TG 9 F, TN F, €1 3 off wfemmr wfeq wam
ws fauda

F,=F,=1bB

WY ¥ W@ T &1 36 IR Ygd i aE Th
o T I Bl &1 qent, fusel veneor foe a6 7
JAhTT &5 oF ST o1, T ol | o SAE0T R FIRATT
3 Y 2| 3HHT HRO T 7 foh ToIgrd s o1t Sl ok
o= &1 daad I w9 8 R ?1 o 4.22(b) ¥ TR AD
W 50 e 1 5v9 @@ T ¥ 36 g% <9 v @
% 3 9o Tk I@gH T | T W qA 3 H

(b) aftmmr €
forT 4.22 (a) T91 ABCD &1 & 959 gashia &5 a . a .
N N \ 7=F —sinf+F, —siné
W HIE A5wSH HI0 O AT Tl (b) TRT HT S 2 2
T¥I| Y3l AB @1 CD W RRd 9 F dTF, =IabBsin 6
T Y 21 =IABsin 6 4.27)
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S-S 0 > 0, I o Tl o s olead 5 off
I 1 AR FEdl 71 THY 9o W@ 59 W € 991 7 T 90 o 0 A 7 9
&1 TR (4.26) TUT (4.27) o 5 ST i Fecll o Fashia el e Yeahg
&5 & WL A% & Y H Fod L ehd 2| TR T U9 o Fah1T ST hi
TH 36 YR TR i €
m=IA (4.28)
Tl & 9feer A 1 faen sferor e oS 9 & STER %7 o qcf o iR &
R e © (o1 4.21 3f@n) =i m qe1 B & o= 1 6107 0 B, GHHOT (4.26)
T (4.27) 1 oheiel Teh oFsTh N o5k Tohal ST Gehdl ©

T=mxB (4.29)

T% feercfae! o Wohtor o WeW ¢l [fogd & E H fgya smept p, 1 Sga
faega]

t=p XE

St for TEeRYOT (4.28) W T ®, Geaehta & ot fomnd [AL?] € 9o Sh! Wik Am?>
2l

THIRIT (4.29) W T ? foh 1ol m a1 &5 B o THicR 7eel Fia@aial gl
2 1 =t ot ¢ faeqe e S @1 S sheelt W et et T g o e wreeeen
1 3 ST el B (T8 Gah1a 0 m 1 R o%g R off @0 g €)1 S m
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q B WG B € qf e wr g €1 Feel § g o guH e W ae e
I Bl © S el i a9" IHRT go fefd ° o a1 g1 S A WiowwiR e
& o wreree sl Bl € it gt § g guiH BN W U ae STl S
el & S 39 ol | gfig T a1 1 39 o vl ki SUEfd oh RO € oy ek

T e SR ek

Tl HIE Fehid fgyd Sl gaH &5 o G WE H Whad o B

I e | UE-UE W gUN W B 5 Sl o foTg SHeteh, THIh (4.29)

#1a off @] T 71 q9 I8 A W YR oF fohAl S §

m

=NIA

ISTETUT 4.11 10 cm o 1 fordht greett fomd org-9@ 92 100 €, H3.2 A
faga um yaifed & W R (a) Heell  Hw W gOhE & fhaw @2
(b) T4 el 1 Gahg el 1 72

7 Feell Sealer aot ¥ 1@l ¥ qen feReht dfiw st S swes o @ Wi €

o i SO HT o AU Tl 31 Tk 2T 1 ThHHM Heshia &5 afas faen § 7
S 39 YR ? T o o gecll #1 ot Johia & it fKen ¥ 21 g &9 %
TuTd | gheelt 90° o HI W Ui X Sl 71 (¢) STRFa qen sifaw feafd § et
W 9 S % GRE @ E2 (d) 90° W YU FH o WA Fecl gRI AR
FIUa =Tt fhat 22 el 1 Sieed el 0.1 kg m? B

kSl

(a)

(b)

(d)

TR (4.16) 9
B = 4N
2R
F&l, N = 100; I= 3.2 A, 9 R = 0.1 m 3HfT

_4nx107 x10°x3.2 4x107° x10
2x107" 2x10"

=2x10°T
B &1 faon <fe g s Frem g1 9 el 2
TR (4.30) § Fahia SATEOI
m=NIA=NInr=100%3.2x3.14 x 10° = 10 A m*
79 9R R fen <faor ww ofrss fram gR1 o et 21
t=|mxB| [EHH (4.29) 9]
=mBsinéd
HRH H 9= 0, 39 TR ARHF o 310l 7, = 0, 31d H 9= /2 (3721 909)
TW YHR SAfH ot APl 1= mB=10x2=20Nm
= o fgdta frem @

B (X 3.2 = 10 1 YA HH W)

9 d—w=msin9
dt

Tel g el H1 Sigd vt }1 fEen FEH % STER
do_dods _do
dt dodt dt
TAHT ITAN FH R,

J odw = m Bsin6do
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33U 4.11

3qTe0T 4.12

6=0W0H=r1/2 I FHHAT HH T,
[oF] n/2

5dew=mBJ sin® dé@
0 0

2

w .
!/7f=—chos0 [ =mB

® =

1/2 1/2
mf = (2’71—8) = 2 X_ZIO =20 s_l
9 10

IS 4.12
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TH-T ¥ 4.0 cm F T W™ 3 79, T, TR T A T B € FA0: 8.0A
TF 5.0 A 1 e omd e € fen § varted 8 @ 1 aRA % 10 cm e W
el T AR HIST)

U Y el T IRl 80 cm wiel © @R 3EH 5 WA € o ° ok
T 400 ™ €| ufATereRt w1 = 1.8 cm €1 9 386 8.0 A Tord ¢y yenfed e
@ ® @ uftIersht o Hiat ohg o U Geehi &5 B ok U0l ftshferd Ty

Teh TR Feel fush! I 9o 10 cm 2, | 20 H & 3R 389 12 A faga
U YefEd &1 W €1 Sheell Sealerd: oiesh! g8 ¢ R 3k dl W @i T stfireds
0.80 T o THHHM Fuehid & 1 &2 T 30° H1 Tk HI0T A 1 Fol W oM
ol ST ATl 1 qRET 22
% = el TedAex Hed M, Te M, o foarr == fxw 7 ¥
R,=10Q, N, =30,
A,=36x10°m% B,=0.25T
R,=14Q, N, =42,

A,=1.8x107°m? B,=0.50 T (I Hiex o ferg form frami mm €)
(@) M, T M, &1 &R-gafears, (b) M, T M, &1 sieed-gafedis =1 S1gara
EIRECIEI

T TS | 6.5 G (1 G = 107*T) 1 THEHAM Gah1g & ST @M 11 21 39
TaHTT &5 W Teh Soig 4.8x10°m s o AT 9 &5 o oiered Hell T 1 Sl
FHIFST foh T9 Teraeid 1 991 JARR 1 M7 JAhR el i 531 Fq hifag)

(e=1.6x10"°C, m =9.1x10* kg)
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4.12

4.13

4.14

4.15

4.16

4.17

9T 4.11 H, JAR HE H Seiae i GReRAU ST W FHifSel =1 I8 3
TSR o a1 T YR A 27 e S

(a) 30 A aTelt Uk AR el et a1 8.0 cm ® 3R f5ad 6.0 A foga
U YeTfed e W ], 1.0 T & ThadH &fas gaeid &5 o SeafeRd: ofeshl
21 & Y@ sheell o eIfirets © 60° 1 10 T 21 HSel Hl qET F ek
o foru St wfasteet @ S =1feq, 3§er afREmoT qReRfad shifs)

(b) AR (a) H ST T JARR Feell hl I &AFBA &I AT SThfa w1
Al el § Ffaeenfyd i feon S (29 |t foery sftafia ©)
FI1 ST I IRAfT &1 ST?

ITfafed 19

T THehgeh TR sheferdl X 3R Y fert fSeamd w59: 16 cm @& 10 cm €,

IR-<ferr feen o THE Seater qd o srdfted ¥l ghee X # 20 W € @I gEd

16 A fod o1 ganfed & W 2, Fhech Y ® 25 W € SR 399 18 A forqd o

wefed € Wi €| Uiv=m 1 SR q@ ik WEl Teh Yereh <@l € o X W o yare

TETed € Safer Y | gferoned 21 gt o sy W, S Wellfed fegd eraeh &

FHRUT IO Fel gahid & w1 IRATY TF {90 A Hifu)

10 cm & 3R 107° m? 39Ed F2 o Tk &9 § 100 G (1 G =107 T) &1

THATH G &5 e TG a8 @ ufefas w1 i s € sa sifuemad

15 A foega o yanfed & erdt @ 3R shie W afushan 1000 Y i Hex aue

ST Fehd €1 39 SERYA o TIq GiAereh ok FAioT o1 foreror Gesw) @8 7 sty

& wie de-ga 7@ 2

] ¥R, N %3 iR R T2 o1eft gRieR greel o fog, s6eh 318l W, ohg 9 x

T R feom el fig W gaekig & o fag et =9 2
UIR’N

2()<2+R2)3/2

() TIE T, THY el o e W ekt &5 o ferg guikfad aRom s we
fopan S ke 21

(b) e 32 R, T % &1 WE&A N, aell & JashR Fefedl Th-g ¥ R g
T TR & GANR, 187 e e wh T 21 S ¥ gaE e o s @
faon o yefed e W R <ufsw foF Fefermi o e1e & @ qeAfag W&,
T 9gd B 0 & AU St fof R 9 &7 8, THE9E € 3R 59 & 1 o
e = R e

B=

NI
B= O.72'u0—
R

[G8d B ¥ &5 W THITH Jakid & 0= Hd oh I Sl T8 H
IftTa eeen gedgices Feferal o 9™ ¥ S S 71]

Teh SRiES o (TelE Fahia) HiS i e 5521 25 cm 3R sl 91 26 cm
21 30 W et aR o 3500 T @9 T B A R § yefed fagd o 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

T STeer SR Feshed

Bl @ Fehia & 1 7 M e (i) TRSS o S (i) 2RigS o e H (iii) TRES
B ol g8 @reft e H
Frefafed wei o 3T ST

(a) Tt gehiss & ek TGO Hehia &= i feran o @ foreht aftemn af wh
forg W oRera €, W fen ffvea @ (qd @ ufvem) | 39 g § ww emfa
U1 AT A & AR Afraferd U eet Y § = o | =i Edl 81 3
U1 o YR o7 o aR § 1 HE Thd T

(b) T AR F1, Th T WfReel SFHM Ghia & § Fae il 8 forgen
aftHTor we faen S T g 9 g fig R e W ©, T Sifeel 9o W Sl
TU TG TR 3N ST €1 A I8 UM of o goe &4 ° gueh R off g
FHU Y FHE GG T oral dl 1 gHRT i a1, YRR = oF SeR MY

(c) Uf=m ¥ 9o w1 3 =l €A Teh IoEE Th UH FhIS | Fag H @
fored ST 9 <o fen it iR CwEHH T S & 21 9 faen sase fad
THTAN G &3 TAiad fRan ST difeh sl il 8T Wd W@ 99 9
forafad M 9 U1 <1 Foh |

Fftad Shefre | IS 3R 2.0 KV o faseiat @ @id T soe2[, 0.15T
THHAM IR & H TR B 2| S B T WY A RIS AR FaH
&9 (a) IRIW T o oo @ (b) YRR o &1 fen § 30° &1 07 &4 2l

Y¥1 4.16 H AU SoHeieesl Gefadl ol SUAN Fieh fohdl ag&s | 0.75 T &l

THEHE GahT & T o €1 35 & o i wohem feered & Hefaat

o SIS 18] o darad ol Sl €1 (U & YRR ) STEfT ol 15 kV

fauaiat W afd Tk ekl fhor 91 50 & 0 ST Freferal o s1er e feeraga

&5 1 oioerd e o e ya9 L #1 A 78 7RO 49 9.0 x 10°Vm™,

feoraga &5 o sifadftd wa € @ 7€ A @sy {6 fhor g § wE @ w0

#l 78 T FINY fF 98 SW HAE s = T 2

s dieft, Afes wree 9y fSs! e 0.45 m T $9HH 60 g # 38k f W

I q SRR R R ol g8 ¥ a7 9 E 8 | 5.0 A faE um vt @

@ R

(a) =R o Adad fohadl Jeshid &5 o ST fof ari # q99 A B S

(b) TR & H1 XN Fored T gL AR fag@ om0 1 fxen Ichfa & &
ST @ A § S ade feha B2 (AR Sh FSAEM i 3U hifee)
g=9.8ms>I

Teh TR S Sl W $Eeh! Tier Hiet i SieH ol dRi H 300 A fergd e (37eq

I % faw) venfed Bt 81 AR o <= 9 Tehish e W feRdT St STl © AfE ShT

g 70 cm TE M A W 1.5 cm @B T el ST 9 § A1 Wi e?

1.5 T %1 T THATH Fsh14 &5, 10.0 cm 551 & dom R &= | fommm 2

TH! e o1e1 & gEieR g9 9 ufvem 1 @R ?1 Tk R fEd 7.0 A TR e

TaIfed &1 W 7 39 & | g S U e Y iR Tl Bl R W o are

I 1 gRET SR fren @ 2, A

(a) TR A& I Fred @,

(b) AR N-S fem ¥ FAER ST &-3W aiv=m fen # = fan S,

(c) N-S feon & T@&d g & R &1 318 § 6.0 cm = 3ar fan Sy
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4.24 “FTHF 290 H 3000 G H1 UF THHHH GAhF & A TN T Teh SIARR
T fSrEet 9ot 10 cm T 5 cm SR 590 12 A 90 afed & @ @ 39 &
¥ wan 21 fo 4.28 W @l T o w1 fafu= feafaai § 59 W o H aren sogm
st o 22 R e o = o 22 Tl waen areft feafa wE- €2

z z

A
d

; [ s
s

VI A

4
«

Cvy
<«

x @ x (b) (c)

z z z

il o g

30°

x @ x (e) x U]

oz 4.28

4.25 TUH JUHR Hea fad 20 W & R fSast 561 10 cm ?, THEAH g
&5 H Tl ® fSgeRt ufemr 0.10 T ® 1R S ggell & det & ofded 21 Afg et
¥ 5.0 A fogd o1 vartead e @ e,
(a) Feell W H el bl SergrH SOl 1 7?2
(b) el W & ol shel TR ool 1 22
() TaHME &5 & HRU el oh Yo TR W o dlell el e w
11 82
(St 10 m? srweer & 31 T & AR @ T 3, S At F g T
e 10¥ m™ o T @)
4.26 UF URAIleART St 60 cm At B, foreRT 5591 4.0 cm ® 3R f@d 300 W
el 3 T AU T Tl 3k R TH 2.0 cm W41, 2.5 g SAHM H1 AR THR
(3% ok Tehe) 3181 o Saerd Tl §1 dR Ud UiHAT ereRT 1 3781 <A axfest ael o
F1 AR 1 URHATTshT o HHa ] aTEl HASEhT g T aTel 9 | Srer e
St 59H 6.0 A e o 95M w3t 21 fohw o 1 faega o (afteea w1 s
feen & @) @ ufewfeent o W A YerfEd @ W AR T GRS HohTl?
g=9.8ms>
4.27 el TodAier 1 hecl #1 9fade 12 Q #1 4 mA 1 o[ «m yanfed eH ™
Tg quitchel faeid <ol 21 @119 39 freaAdiet 1 0 ¥ 18 V ¥ o dieediet §
Y TUART HT?
4.28 el TredATier 1 el %1 ¥fale 15 Q #1 4 mA *1 fae[ «m yanfed eH ™
Ig quitchel faeid Suifdn 21 2119 39 oot 1 0 ¥ 6 A T a1t TR 8§ d
172 wfE Hr?
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