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T T % SMUR W I TGN FI GEFeiiziT SgT hed & 9 T v 5N
fafdee faran < 21

TEaeiT | STIYIE aicedl 1 3T v, 1 39 YR WAt fohan s € &
I THa ® SIFA 1o oMen URehAY QU kA © S & ST W S T g
uftaftia &1 St 81 36k fow sTeawash wd v = v i SIS &1 I hed &1 Hid Bl
S 1 TAESE 36 YR a1 911 2 fF 9@ o9 D, % BN W 9ged ¢ @t 39
T D, f1e1 fava W g @ qen o1 39 fom o ® @i i €1 € o fiw
HU TY & | T HW & Tl fagd & T gan w9 &0 U & ¥ @ W
S W T I el H gV Ifg Bt € (Tl VES o S 8 T
o SH G T dieedl 1) G (4.5) ¥ 98 W € § A
foF T % el w1 B § 22 AR, RS Setiet | 9 BR \
o R gig el STl 1 3T SISt o siel aRaR 3§ T '

T A B4 ®d © Sd d T o HT €S oh sel
e e o fou eavaes St 9T e R oid| 39 Ty
R o gaeta e g faeifia eiee frfa Bl g freem
Y are el S &1 TR (4.5) 9, 89 W el & —

gBR
UZT (4‘9] .....
TR RTFA R yeg s S g an me S sl Bensh 7 NL .S
g T IR LN

3d: SAEAT i TS Selt

2 22
lmv2 _4BR
2 2m

HrEAlZ[ o1 Yo 39 qed W G @ fob foreht
3 o Teh YRGHHUT 1 THI 3TFH i =Tt SAdT el hi
e W faRk T 21 wEedeE w1 ST s @fia
Feligad UN G Aeh TR SHRI Shich qROTHT ATeh
sifaferanati o1 sreme & o fou foan S @1 gEeR
S A A S T e S i e e
AR =T qeh Toh ¢ geredl ot Gyeifa e o off foran s

(4.10)

o7 4.8 AEFARA *1 Faed RE| f§g P
ST SN S1efen ST &1 ©d ¢ 3 SR o
I A THHHE G Ak &3 B o FRUID,
T D, T % SAE-JARR T2 R T FW 21 TH
o A I B Aad: SMEfe w1 el g 9

et feu s &) 141
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T iRt

2| TTF1 ST feaufaes ugiel #i 3c0= w0 § o s 71 27 deafaea ugel
i TEqarel | UM o FEE qen STeR o feme S 2l

ISTETUT 4.4 TEFAGH 1 Qfers g 10 MHz €1 Wi w1 @id i & fog
WG ekt &5 1 W fehal e =few)l 4k €9 &1 5591 60 cm ® @ o
BRI 3T W2 gl i s Sl MeV | qRewfed it

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

T Sifer Mg Wi oF Wisaeie o ek gl amey)

TN (4.5) A1 [4.6 (a)] HT STA FH W gH 9 Bl ©

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

e &1 Afag am

v=rx2nv=0.6mx 6.3 x10" =3.78 x 10" m/s.
E=%mv?=167x%x102"x14.3%x 10" /(2% 1.6 %X 10'%) =7 MeV

33T 4.4

O o @ h

T - MG STTHH o &5 | Y91 i aell Sl <91 1 . HeIg Urel o1 SR&fidr o Rol
T 1953 H Shictehdl o T8l AT difdent Teem 3 37" Rz €enfud #3 for@ o1 g6k 9g=m
A vier € 9ra & fafee geeml; SO-crr Gifteh eEYH HEH (TIFR), §aE; 3feing giem
foreaforaner, sTeiiIe; a9 SRICgL, hicrhidl qell 3Te fovafarned, aeea | Fhihite-alced TR &
%% RS TiYd &l |

I3 o SV H 1 s 9 € W o &AM - 5.5 MV fHAe Hefi9 11 TXAT] STIEHM ohg
(BARC), §= (1963); 2 MV fHet Hi= WRd Greifient Hee, SHq; 400 KV fHet 9eie srd
feg forvaforaner, aorEh qen qselt favafammes, afearan smitent o WeRe favafaee™ g/ 98H fhu
T 66 cm FEFARH 1 Ise favafaac, s€himg o nfua fran T % @Y sole[ o) I
foafaene™, got # ot Tenfya foan mm

YR AT 3T o IR B Ueh Y@ AU GREd! Sl Agaelieid s (VECC), Shicrehral §RT gord:
AR GHIEA] 1 STANT hdeh qREd] Hell wrgaier (iHd wtep fohan T, s 9wH] ST{Ee™ %
(BARC) 4o 4 2 MV 220 aF € W% ©Reh faenfda wd ffifa feman qen < Gifiveh e geem
14 MV <20 Ueelelq oRes eqfua fman |

THoh qvEd Iy € favafeaer SEH 3@ (UGC), o0t feeeft A ofae favafermer gfawn & &9
o sffavafaemcd @k %% (IUAC), 7t fioeht ® T 15 MV 320 Uoaigq; Hifdet Gem, Ja-ver
H U 3 MV 924 Yeaia; ST, Sl & SEHM o1 WA @i e, deuer qen gfa meh
TRATY] STTHAM o, herdashd | < 1.7 MV 202 Tftd u| TIFR 9 [UAC 31 €t 370t gfaed,
W@L&NACWWWamﬁﬁmﬁﬁwaﬁamﬁﬁﬁww%,%w

R

T <oehl o SATafierd TXAT] St T 3 off oiga W el ©Reh faepta fohu &1 Ton To= e
Nt ohg, 32 § Th 2 GeV foswig fafwtor g ffta e s @1 21

T Sett fa9mT s § fosheq o €9 H wfed 3caed aen fo@ea gqred o s oh fog &
weferd WIs W TR R @I R
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4.5 fagq 9T 3ETd oF HIUT Gaehid &,
srar-dree. |

a7 geaehia &5 w0 o € o gt faga uet (steen wfaviier syEet) qen Sl &
IS e S o HROT eI gU 1 el 3T v g ¥R qen $9eh
BRI 39 Jahid &3 oF ote HaY o aR H 1A &l 9% HaY ar
e fom g ura B ©1 e 4.9 ® weh ufifia fagg um = XY
Turtan T €, foew faga o) 1 yenfed < W@ 21 = o sifdsten staed
dl W foe=r FIfSw) 79 <ife g4 39 31999 g1 309 r 30 W e foret
g P W gah 1 &5 dB &1 7 (eifid e 21 ° efifse fereemam wiew
r q1 dl o S Q10T ST 1 q IE-He I o SIUR gashid &
dB =1 IR forR[d ¥/ I, A6 FaFd | dLIeF SAIRAIant aen 4 roh
Tt o FRATA 71 39 &7 1 fGem* didenr o qal o ofead et ST
Tfeer Hohd Tgfa o

dchIdlxr

-3 Tor 4.9 sm-wae fram =1 feed
4 Tdixr Il ﬁgﬂﬂm:mldl,r@ﬁ’{
R [4.11(a)]  Teord fog W &5 dB Scq= il Bl

T&T 1,/ A SRR Fodis 81 ST THieh v 7a o] g § Siefh
ey fafa e 2

T & 1 RAm
Uy Idlsin@
4 r?

Tel T Afee-TUHThe o U | X rl= dl rsin® ®1 ST & ¢ geshia &
o ToTq Tefieon [4.11(a)] Fot FER0T €1 SRl et Z—; =1 g 7§ —

a8 -

[4.11(b)]

Z—; =10"Tm/A [4.11(0)]

M, 1 G kT (A Fafd) w1 gawvicrr fFaas Fed 2
Faw &4 & aE-aee fem oI fersgfawt % gem frm o g gurang

& A1 P ATAHAN| THH ¥ P T TR B-

() 3 AT ¥, wiE A d oW W e fig 9k # G0 o
SHAAE! Bid &1 S €1 el W STeARgr Tl o g € (39 WY W T
e T o i T Al S et e Pge & 9 for oo i, T e
feer o & @ 7]

* dlxr & fEen <feor g vw fEm gR ot wrw @i ?1 AL den e & qoll w1 fEw ser
HIfSTY for o veel Wiew ¥ g 9iqw &1 R 709 X W 21 Al i arEed @ dt ko
TR 3R Gehd Ml I T feromed € o IRoTH ST T IR BEmI
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(i) Teererga & onfeer G, 9 Sgd ST, GRI Sca=1 Bl € Safeh Yaehia &l Th
Tfeer Wi S, 1AL gR 3= 2l 1

(i) TeereEa & Gia 1 & o fag o T ool foremam wigw & orfew g @
e gashta & faxemus wfewr raen fagd o o=@ 1AL & qal & daad
g /1

(iv) sTEi-Tred forem o ehior W feitar € S feer S e o e Bl fe 4.9 W, fen
dl (391 7o Y@ ® foredl off f§g ) gohia &9 g 21 39 fRen o emfew
6=0, sin 6= 0 qA FHF [4.11(a)], IdBI =0
T feepeer i fagasiier, gad fSeopee &1 Jaeheiieral qe fafd gt &

a1 H T Uueh w2

Ho 1 -7 1 1
80;10—(47580)(4n) _(Qxlog)(lo )_(BXIOS)Z _CZ
0 HY o favg | 79 faga e o o 1o 8 H == il ik fata
H weRTeT 1 A TG B, RS p e, R § ffead 81 e, dem p, § 9 e of T
HF 1 =9 FH R S k1 AH = = 21 S 1 SIAT H g U e
afeEmT 4n x 107 2

ITTET 4.5 Fl5 g o 979 Al= Axi SHE TF 359 W [= 10A FaTed
21 W 2, got fag W feora & (o1 4.10), y-2181 R 0.5 m S0 W feora fereft forg
T HIU Feh!T & 1 FM AH Bl Ax= 1 cm

y

B

|

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_7XIOX_iO_2
25x10
T G & w1 K90 +2 e & {1 g5t wro1 7w € fw
dlxr=Axixyj=yAX(ixj)=yAxf{
Tgl &H AR WY [OFH! o TG ThiE O R AR HA B
ixj=k;jxk=1i;kxi=j
e T 39 &5 1 TR oy 2

=4x10°T
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A STEe 3R ek

3TCl 3T9M § B9 JhR UI¥T °oh RO ahid &7 URehfed &l o g
ElRissicelEpEicaictpiuicaul

4.6 ToEq amIaTET JTTHRI UTHT oF 3T W Sfaentd &

39 SN § &Y foa URIeme JrehR el o RO SHeh 3181 o SRS gahia &
1 YT h4l| 39 Yoihd | fIael STgam | afvfq sTerey foga o se=at (1d1D)
o e i G e ST g0 98 wd € foh yenfed fogd om eroftedt @ qen
earhe g feepea (Frafa) & faran w21

o 4.11 9 IR U1 § Tl fagm om 1 venfed g gY
TS T B1 U9 i et forg W x y e | feer gwitan w0 € e
e T A RR1 x-3781 €1 oW 1 a7 21 BH st oret o foig
PR G & URefad HTN ¢, WA el fag pom S S
T xR feom 7

Y o Fes seEd dl W faar i, 56 o9 4.11 9

dB

dB,

=R T B1 dl & FHROT AR 8 1 URA aE-el e
[FHTT 4.11(a)] o STIER

at

dB=&I|dlxr|

4.12
ar r® ( )

V4

1 r? = x” + R?| W &, U BT R A ST, T AT oz 4,11 Foew R g SR 9T O@
4 3fefty fag o foend™ |fee o ofoad BN <R o [0, & sie w gasia & =9 fo9 o @ seee
4,11 o 3157 dl y-z &en & & Safer foweme ofkwt r 3@ dl & w01 Gas 29 dB a9 e & dead

d1 ¥ 31efta fag P aeh x-y @ W 21 31a: | dIx r|=r dl, 39 TR ST Sk STl W1 < T R
_ My Idl
dB = ar (xz + Rz) (4.13)

dB =T fawm ford 4.11 7 <l 7€ 21 7€ 19N r R o T o SAaad 81 THH
TS x- 37996 dB, TN x- 3181 & waed 31od dB, 1 4 x- 318 % waed STl
1 GAIRTd w3 A o FRed &1 9 € qen 6 g o 9 g @1 S ok
faw, ot 4.11 9 29T SFFER dlsF HRO1 7699 dB, 39k ard: fawlid di sega
% R AR 5N FRAGA 8 ST €1 39 YR Sha x-31ee € a o ¢ x-faem
o ST 2 FANEH A o N dB, = dB cos 6 FHIRIC Hich Ww fmdn ST
T 2

ot 4.11 & faq
R
COSBZW (414)

iR (4.13) 31X (4.14),

_ MpIdl R
4n (x> +R’

dB

X

)3/2
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G 99 TR d1 3FeE] 1 Hehor, 2nR, U Bl © S Uit 61 iy 81 39 YRR
to! R? i

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

F THA S| TH THR T8l x = 0, 91 BY I Bl B,

B=Bi=

=2R‘ (4.16)
ARR qR o HRUN GahT &5 W@ &% JashR a9 a4t & fo ot 4.12 9
9T T | G & i TR (U 3 1T BE O3 499 g Bl 1 FE
o e e e
FAHR TR & FRI 377 379 I1¢ &7 1 gelcit i 9 YhR HST foh STferar faga

YR T 397 HT SR Tehd FR, 79 57 &1 F ol g3 ST AT &7 H1 fZww
AT g1

==

Tora 4.12 fFdt fograarst amer &1 gasia &1 e &1 faw awg § afvfa 3faor g
TS T GRS gawta & w1 e i et 81 T & Sud ured ST yd
qen fret wred i <fEon g " ST w2

SEATEXUT 4.6 Fa14.13 H 1T o1gER foreht wid ar o 12 A e om0 yanfea

2 @ 2, 1 2.0 cm 1 % SrfgRrRR =19 § Higl T 1 56 = % %y W AR
& B ! TH|

@ (b)

fox4.13
(a) He Gl & HRO et & T 272
(b) TorE & & arefgm gR1 B o & T2 SNTEH SRR 19T o ANEH | e ® SR
e w9 o 34 Th TR & 99 B
(c) R 39k I H His INAT RN AR IR 1 SH B o6 SPeigd H w8l i
o | fo 4.13 (b) § <@IT 1R 3ot fom ® #ig <

32150l 4.6
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| a3 ek

&l

(a) e TEl o Yeieh FaFd o foIq d1 9 r@ail 21 31: dI X r = 01 36 TR
Y @E |B| &l ®E ANREH &l <l

(b) @rfgmmhR =g % Feft Gel o fou, di x r 9eft Tk S & Fuick & (FIF
ael o i 1 W gU) | 3@ YRR o Gl AEE uiE § gt € S 2
37 refgameRR =g o foru B 1 fRen fer e fam gR1 g g @1 gHen
TRATOT RIRR T o fIT B w1 S el €1 39 YR B 1 A 1.9 X 1074 T
2 qo1 Taan S & q % Afcieed SHeh Wil ST g 2

() B 9fAmr f =t & S (b) H @ R fEen fawda 2

IEETUT 4.7 10 cm 331 & 100 HFHRT AU T Y i Fhe T Feett W fa=R
Hifere fTE8 1 A foga o yefed =1 W@ 21 Gl & ohx T gaR1g &7 1 IRAm

1 82
Tl dfh Sheell FEHT oAUl TE € o1d: B0 Yeish JuIR 31999 &1 5591 R= 10 cm
= 0.1 m ¥ Hhd €1 B B F@ N = 100 B, 3d: Fehia &5 1 IRam

_ MNI  47x107 x10” x1

B
2R 2x107"

—927x10*T=6.28x10"* T.

4.7 TR w1 ufueity Fem

TR-grad Tem S eAfiyeaed i T U ST hfeus e EfEedt 3UE W 7
UfreR o aftuefta fem o freh gt g foeeht @i i 81, W fa=r fean
ST €139 IS W foed ¥R vefed gt 71 86 I% faer & € R g
Tgd W 37y W@ el ¥ fietet s @1 U8 & U W@ e di W faEm
I BH 56 3ferd W Gosh1d &1 oh TIINE ¥k B, 1 A o1 721 39
TS LT g 9 ON K31 (2 G B, dI=B-d I]| 39 YHR & Gl
TFHS Tk IO o A1 Ao T S 21 &1 W R faaR & § it
S-S STl H @A Uedl @ Tkl WAl dedl ¢ q9 TRl AN T
FHEREA &1 Sl 81 UATER 1 e 98 wed @ R 98 wHehed e 9
Yafed B el ol fagd ¥R 1 g, T S €, sterfa

$Bedl = oI [4.17(a)]

Tl 1753 9 oA aTetl et T oI 1 59 THishe i 53 o1 HiHRa@l C & Hardl
o3 % SR fean T 1 SR Gey o fgen gftmfaq @ S s e fem @
Bt 71 270 STT 71 k1 el v 9 feen # wifgw fog fgen ® e gmene §B-dl
H drn T gt 71 q TS 1 fRen 37 fRen 1 wardt @ foaw ford o/ 1 e
AT T R
gd | STIUART o T FHRIT [4.17 (a)] T el T Tellhd €9 qAw
g 21 21 &0 78 w6, 39 YR & gl o o (S afigede o wed
g1) 1 W G9 € W 3H WehR Wl ® TR U9 o Yok fag WA i
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a1g Ufter (1775 -1836) o1
T R weh Wi i o,
Ay Td WEEd 9 fawid
forgamifrent form =kt sTemfrer W&l
TR T a1 gfasn o 597 12
¥ &t g ® =4 Mg § Herd
BIGe Y & offl TR 7 s
1 WISl w1 Hewd THel SR R
foea & Jasc | Y @ieH &
fore g 1 TH et gEen IR
F11 39 @l &1 IRofa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9% q&& o
TR o &9 H g3l 38 IRehed
F1 f Gft Jawa A, gaare
forega amieA & R B € AR
T Y wgd oy iR errhg 9|
T IR 9 GHIE Uifer o1 T4t
1 FEa0 ot 9@ T 21 61 T HY
39§ =gEifEn @ SR 9o 8 T
IThT el o TeoR W I8 THIY o
Iehifola & — Tandem felix (3
H g9) |

(i) B 9191 o SqEREg § den JEAW fEdie B R, steen
(ii) B 9191 oF 3ffcieed @, 31efe
(ili) B T € S 2l

39 A AT L aer 1 98 e (W) ® fees fow B
TRREE 1 7 e e # uftes fogd uw 121 9 S
(4.17) %! 30 YR e T Gehd ©

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

S ferdl feh@ o 3@ YR W1 wEinfd e S R fo= 4.15
o dtd faga uRERE o= aR & fae @, 99 tfireR w1 frem el
JaHE & F1 TF WA Jodihd w IFF 461 ¢ S Sk 34
TR & S foF ey frem farg &9 6 fuifa w6 | T gemEa
F3d 81 38 e XU T 3R 4.9 H <wilan A 21 urer 1 G
@1 61 T TH I € A1 gaAH & g9 i qify o weiEa
21 e [4.17 (b)] o 9 U & foq 39 e 9 W ae
B. 27r ¥ B9 98 UM € fF GR & 9 r 3 W gk &
TIREg © G 38 39 YR e fehdl ST Eehdll 2|

BXx2nr = u 1,

B=u, I/ (271 (4.18)
WTWWW#W&%W%H%%W@
@ 3o 7e ofafifed ® o r e o 97 o g fog W (AR

1 278 % SR WA L) & K1 GRATT FHH 71 TR
Il § g & | aorHebR qafafd € S e S
A Frdenshl W s #R HeRar € hadt T & e -
w e B ol el ot wmtEta e € wHenst % e W
B S B
() 39 99 & fmet off fag w e = fon soer i@ 2l
S B 1 37 Tol 4.1 (c) W e S, e =l g9 Gehd
¥ oo gan B A W@l 5 6 geant & @ wEd
2, 9 W oA 21 T TeeremE &% @ied 9 e ©
feoRSga & T o9 STl ¥ SR qe1 H/U AEw |
AT B #1 Eie fagd YEEl St o gehig &5 o
fou e e gam 1 Ygifaes TEiehor i 2
T 3 A 34 A ek 91 98 ¢ T J@ry a) S
TaTE 1 T, T SRR T R 38k HRUT w1 &7 3T
TEl B| I€ el dR o Tefeeh qE 3TH W faepied g
21 e & TR oI & SHHE @ qen forE W W
(3T g o) ¥ T o Fchuu 7

(1)

2020-21



A STEe 3R ek

(iv) o9 AR o HRU I Jahd &3 Fi e Hi F4ia e &1 T W |

21 38 frm 1 <o e Frem Fed €)1 98 3 TR T

AR 1 379 1T 819 T 59 JhR YHIST [ STqehT T g7 ST faegga &R 7 fom
FT IR Gahd P a9 AR el & G Ht 9N FaHiT &7 Ht w7 @i

R w1 gRuele fem amE-aed fem 9 o= @1 21 <A & Fem form am
q R & W Felol e Hid © aol I & Ll fagd um @ wmE e
RO} <Rl e A €1 S Heie R % e qen aE-wed frem & o= @ S
& Geier MY T qen sherd Frem & i | €1 UfeR 1 Frem qen ey 1 frem
T & uREn steren aiyss W frdt sifass afdn (Faewta stoqen foe@ &) &1 gay
ot st fifeer Tfer 519 e & o Sufterd O (for@ o/ st oW & =
Tl T hd 21 TR A < A 9 I8 ot 7 foh U vt uftuefi frem fea
39 TR foaed oRiet R Ar e @ S eHE & 9 aiafid T8 g fefafad
3T BH IRaG foed o @1 1Y HeE | "R Sl

IATET0T 4.8 T 4.15 W W oell W1 IR IR 1 1 (5ot B a ®)
forea R AR e <ot fogd o1 [vefed @1 @ @, gitan e @1 s faga
U 39 SR FIE R THEHH &9 ¥ foafa 1 &6 r< adeir> a ¥ G619 &9
qRepferd hIfsT

- “
I —> ! I
8 /

fora.15

T () T > @ W Foem Hifey) 759 amwr w2 sifend © o Syl ®1e o 91
Tohsl 99 o & § UTE U9 §1 TH 99 o fog

L=2nr

I, =991 g0 uRerg foa omi=1

T it feret €e o qr ok forg guifea ss 2

B 271 = p,l

Mol
B= onr [1419@)]

1
B o< —
. (r>a

(b) FohUT r < o R foreR wifSTQ) goeh form Qfiser uret o o7 ¢ | w1 @ifra 2

* FHEl M AfTu-3) gere (Yosh) fam ¥ TR sfir g AW wed #1 T 9w fem
faga o) oer % e W kg & B 1 KN 3@ € den guu @Y ford unen =
TR % fau B &1 fxen @1 o7 Fromi o of qen sifei & fom afme 7
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3qT&{0T 4.8

39 U o U g9 1 55 r o W,

L=2nr
79 el Ufas R W 11 I [ el @ TRg % 36 U W %E ¢ T fawd e
1 Toeror whaw €, IReg faga U & &9 & 7|

I, =1(”22] i
Ta a2

2

R o 999 &1 SYEM 3 W B(27r) = ,uo%

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

2na’®
Bor (r<a

»
>

< ! <
& i 3
Y i \//A
: .
a
fo34.16

71 (4.16) & B & URAT 91 TR o % 9 U r & o= WG <9091 T4 2| gk
&5 1 TR STIH-379H TRIRR U9l (1 31ere 2) o TaeRE € qe e &t 31w
¥ yeet 9 feru S ek <fern wwa frem @ i 1 T 21 3w S3ew | erevash
Tfafa foomm € zafae s R R &1 fm e @ @ e s w2

Tel M 37 Irg o1d I8 € foh s R o aRaefim fam 6 gt ot o
W AR] R ST ehdl @ WY T8 T IR § GEh1 & F1 Gk God € SAEH
T I 3EXT o TN, TR 4.6 | 90 fohT TU gaTehi oo o FehioT H, 39 Wi
= B = 1 I/ 2R [FH (4.16)] 1, Sifh 991 o %5 R Ak &5 o o 8, o
T o g ey e fepen S wehan aenfy wH sgd W aiikfaE € e see wafhta e
2 e 39 e 1 gfaurgde o] R ST HeRdl B1 ST S9N | W THehl SUANT |
I ITART B ATel 3Td START Gashia Fermi— IRAcTT T8 2Rise g 30— ahid
&3 w1 URepfad HE o 4
4.8 UfEfeaRT q9r SRES
ufefersh qon IRfge UE < SUSOT € W gAHd &F S Hd 21 g o
STIYIH JehTT &5 ST H b U 39 IA 1 HIH T ° IHAR foRa S 2

ufIfereRT qen IRfgs Al # & e S gl i uE feafq e 6t faordt 7 e
Ufer - sar o @ fean S geRa 2
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4.8.1 YRRt

TN T T ool ufATfereRt o faw o ==l | we uffes § gH aed ae 2
fop qRTTeTeRT 1 s SEeh! B &1 qor o ifies 1 IRATiert & T ofel ar
Gftet o 3TerR o feraer g @ e weier U 1o ke o T o E1el Tl |l
B 1 39 YhR L shi Teh IRk WIST AT ST Hehell B 1 Teorell afiferent o @it
& HRU SO Pl GAR & Yok B o Tehid &l 1 qfkw I B 2
ufTfere W @i & fory gmferd ari &1 SuEnT fehan Sar @ difer Uk g W

(a) (b)
Tor 4.17 () Tfifern o fret s f579 Trear =i gftc @ ae @i <9l 70 €, & SR o e
ehearel del AR T ST A B AN W afEy, fhd WehR wre-ure fer i o st geushid &5 Th
TR I FRGd F= 30 21 (b) et ufkfga ufAfernt =1 g e

o1 4.17 o ot fifirs aRArferet =61 gaanta & <wian @ ?1 6 4.17 (a)
T B 3 URATIhT o U @S i Tawaiiid e fe@m 21 fo4.17 (b) § geR
I ¥ T T © TR < qE-r oF Hi o sie gt & T 8 Sl | e 4.17
(b) & B9 7€ <@d & foh 3191 o Hed fag P W Gehid &5 THEHM, Faol 9l
UfRTfereR ok 3187 o SIS 1 Wl W o W fog Q W gaehta & geet € SR WY
& I8 ufIfereRt o 278 o ST © AT SUhT cAsed el fcded HIE 2 o
T B S-S afEfereR HY o ¥ 9fg g € 9% del SorehR g oh el S
fe@r 3 @t ¥1 9 4.18 ® 97 aTuiiopd foson fefua fohan e 21 wfiferent o
TR eI & I B R &1 GRATerRT o i &R g W g & o1t ok

YT B 2
z IO;OI'I'I'Ii'l'l'l'l'I'I'I'I'I'IEOI'I'I'I'I'I\\
.3 i
> ar e I b

Z P ] (
§ )

N T I O IO IO O X I I X I XX I XX R XIX]

TorT 4.18 srafues et ufmfas &1 gasta &3 gawa &7 & i w0 & fo
T TH AFAHR UFR-T a, b, ¢, d R =R & Tl 151
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(b)

o7 4.19 (a) 2Rize ¥ fagm «w@I

ol TR UfEeR-TTet abed W foeR wfw) i@ ff 7w aeh o st g
2 cd & IR &7 T ] I Gel be d9lad & TR a1 & 61 52k A
T 39 TR I A W Gk &9 § RIE ANKH TE | TH ARSI ab % TR
R &5 B, 39 YhR, UfeR-urer 1 ek @eE L= h |

A ST 9fq ki e B 1 GEA n ®, d6 WU 1 ol G@ nh?l 39
TR IREs fogd 9 =1 (n h), 711 afferrt ¥ venfeq fae om 81 tfewr
o qRuefid oM o SER S 4.17 (b) §]

BL= u,, Bh=ulnh

B=u,nlI (4.20)

&= o1 fewm <feror g% Fram @ Wi et @1 aReifersnt 1 gmeE: ST ThaHH
TR &5 U e o Ty foran Sl €1 ol e1ea o B 9% 3w foh ufiferent
T i T <lie e Tt Tommel gaehig & S HeT H9d 2l

4.8.2 THITS

IE T JAIHR W Feel B ¢ 99 W R 9R o srafie w
- R AU S €1 59 Uk UHi qiArernt o w9 | of @
S Hehel B T4 &% w0 o folg gamr Aig T w1 s fe
4.19 (a) ® <9 T B TEE [ TeR[ ¥ yeifed € W’ B9 e
e T I % i g e (g P) T 2Rfes & e
(5. Q) W gawia &5 7= B forelt el SRise foeeh Y Terht
fawe e €, o fory 2Rige & iR gehia &5 B frma e 2

5 4.19 (b) § 2RIEE 1 T H1E A T 8| TAhR-T1l
o foru feror gea F1a9 o STUR 2Rise o iR gashia & i fem
faromerd 21 Gfed W@ f59 w1, 2, 3 3iferd 8, 39 0 Wfirer-am
&1 gafafa o AR gawta & 3 9l o Y oF TeREE e
AMET q Yeeh UI9T ok foTu soeht IRmmor o g =nfew| urer 2 den
3 & Tl gN =R T RN &5 TS i *ed §; 39 bR o
RTETE! qR b1 Weeh Tl U191 2 h1 Weh q2 U131 3 i & &K shieal &1

H <AfST o 1 oF e g9 & &1 uREm B, §1 9
TR o Ruedid fem | [FHe14.17 (@)] L=2nr,
qNt, =€ et <hig T o qiehg el i, 37d: [, = 01 39 YohR

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

9 YR RS o HiX Gol & | fohdt ot fag P W gaia &=
I e R

37a BH T N o 36t wehR Q W o Faehta &5 g 21 °H
ST areT 3 56 STfe gash &9 B, ¥1 U AR {6 Tferr & frem
% IER L =2 1 r,, TG ST H1e ¥ B0 I8 3@ ¢ fo H

JaTfed Bid BT (b) SRiES i TIIR HIe % q G aeR ool fog@ o & o a9t o iR Wt R

1 9| UfERR-ufmefia 99 g eRrise

R ¥ Sieh-3ieh FRIAd e St 81 97: [ = 0, T B, = 0 | W wiferg

% % 04 forl Ao € r T I g 5 offeR o 89 B #1919 0 S W gk 69 % AR
&9 W fo S €L 2, 3 faaR w1 T 9R R 79 UfteR & frEm T STg [EHie

BT Sifend Wied T S GAE (417 (a)] % w9 F FW $1 59 T S R L=2nr
TR € g faga oW [ 1 99 (SRS Feelt o N & fa)
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B (2nr) = u,NI
_ HoNI

B= o (4.21)

g9 319 2INise dul URAIfeeRl o faw e 39 |1 9RemHl i ga s 8w
THIFHT (4.21) o 5 i ARATART o fw gt (4.20) ¥ fiu Tu =5 9
o 3 o folq T (4.21) &1 AN 0 9 H e w41 HH Al TRES
1 3fEd B re 9u 3EE Uid Uehie @as Bl i G n g, 99

N=2nrn = 2rige &1 (3ilgd) TRy

X Gfd Tl ez B hi qE&

T, 39 TR

B=punl, (4.22)
s1rfd, gt aRomw B9 aRATfereRt o faw o gat e

eyt 2Rige § Feferdl quid: JahR Bt &1 ardd H 2RiEg o T AR
Fecll T € qO1 ST e Had & Tk &fivr gehig &5 U S €l

| < e

T WM 4.3 W 78 3@ € (39 31 o IR § siad Tef¥rd sonl shi Affeer 7fa 3d) fr smafya
T 1 HeT WGAHR Bl &1 IS Faehid &5 STHAH ¢, W Toh odel Hen o fr@ent stfres aieds el
Bl € e i 1 5o Yol ganta & H Yo9l i W T 9o ot & § Yo i WSS g
3 IfAIfereRtett W faeR #d € 9 TF T ¥ 9 30 W € 9o Feifaq o ® ufes €1 (e R e
o1 w1 <@ e eae o 1 e g9l ®) | uReTferentel o Hem & | T e orel e o Sre
ot Tfq B B W Ry w41 S8 & %1 g, B A gfg et den B o R e @ nit s
RATART 2 & FROT Ga &5 | gfg Brfl| TRATERTS <901 S1ee Tades 1 Hid w1 H 2 [
& 01 Rt 2 H W T @ o A 9o F ol fRen <6 suen difas sesk smfew fa o foeg
21] TSEeh SRl %1 SO ufATlerRT 2 & T UEEd & argd 9N XA S 1 39 YRR i SAee Th
IR 1 St STl ek T kT I T B HU U F I RE HTHHST B A wet T2 Ham)
T R Siqel Gordd YA | S ol e’ 1 qRAfd % 9gd STEnt ©1 319 S a1 ok
HROT ‘A’ TRl off a5 e eraEen 1 T Y | Uk T SYANT HASH SRiES 2| ki
H 2RiEe 1 TgE g1 9 FT S 1 S 1 ki o viad Rugedl § oA afdiem & fae
I SYRTOT B| FET Weh ST Wedm AR a-oena ganmensh {uat (ITER) Fafm deem
e 3 o fore i o Tefia 81 @1 @ TSRt 9Rd U "edntt U2 21 ITER © W8a Ue uiEs geef
foega SR o fad <@ http://www.iter.org.

s N/

N K 3o,
WYAYAV. 5
aMmmaas

153

2020-21



T iRt

SETEIUT 4.9 FIE UfEATTerRT fehl S 0.5 m T 5541 1 cm €, ¥ 500 W T
798 5 A foe um vefed e @i 81 aitiferent o iR geenta & 1 aRamr =0 22

500

B=punl

33TEY0T 4.9

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

=41 x 107 x 10°%x 5
=6.28 % 10°T

4.9 T guiaT Tae@ amRi & e sSa—UiuER

&0 98 Ura ook ® o fordt g uRem) saieh o RO gaatd & Sc Bl @
A aE-EeEe | T e i ©1 WY € gee gg ot Wi € o faga e
eish W STl Yeshid & ol STRITUd a1 1 98 RS ot G 1 ST HLdl 2

fer 4.20 < <@ e, TR =t S
et o)1 @ Ud i v w W R SR
N TH-TR Y d W R W IEF a’ F
FRU TAF b’ R I Gk F & B, 2

Ba — #OIa
2nd

IA: TS AN HA qhdTd € o - o g feera S ferp
YNETE! Fcieh T R W (Faohid) a1 TR &l T 1820-
25 &1 erafy H TR 3 39 gahia 9o +1 ohid, 39! faea
¥R oF IRHTOT, Teieh hi STERfd qef 3THMY W ke o @ &=
Tetehl oF a9 i §U W F7Rar &1 steem foram 39 stam ¥ &1
T IR faegd YNt STkl o T S0 W == hi S
FHeTfad TR o o9 e wEt o Ui S9R Yehe I H gHN
T |

o1 4.20 ® < T THIR =Tk a 941 b 9T T4 € ek s
TR d 8 T o (THiaR) e [ e I, ferega el yanfed e
W T AT ‘a’ T b’ o SR T fIg W A I
& B, TR el 81 qa &1 T 10 o SR 36 Gashid & &
feam areligl (el =Ttk afdsid: W@ e §) 21 UfHer o uRuef
fem AoEn [WHRT [4.19 (a)] o TR 36 Jahid & &
g

=k b’ o farea 9w I, Yefed et i 8 B, % 0T Ureed: Tk o B STIAM
FXT 21 39 oA i &0 = ‘a2’ HI AR A 1 (3T 3qHT Y WH H Gehd T )
TH 39 9 %I F, G THi%d FW &, S ‘a’ & BRI D’ F @E LR T 9
T THIHI (4.4) ¥ T I H1 ARAT
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:tUOIaIbL
2nd

aEE W b’ o T ‘2’ W e i qehierd Sl §9d €1 TN YRR g S
foam foran o 36 gk o fa=mi o g1 89 ‘b’ | yaifed fagd «m o %R0l 2’ o
Ge LR 9@ F,, & 9 a9 b &1 iR e 3 w2 wehd €1 7w wfem § R
o SE 991 ‘b’ 1 R ffEe g 21 39 WK

F,_=-F, (4.24)

& T, T8 =2 o dER T o FEW o ed B 3 YR BEH Wi
<Teteh! qen STafiadt faga et & faw = ot <ot & feon € & sE-aed fem qen
AR &1 gRT 9T IRome = o T o die fEm % ergEw 2

T TR I gRomE @ I fF wmE fgen ¥ yerfed e areft form emid
T T F T A F w7 o < g § o e feenei § wed B
At forga urd Uk TR 1 Hidehita el 1 39 YRR

IR YRTE 7ehiia a9 Fiaawieal YRId gfaenfa #dl 81

g from 3@ fram & faoda @ fae e ferdgfast o sremem faman o
‘gt eeRll W wiaertur qen fasde emEl W oemeRsur gl €1 Wy Wl
(FHIR) ¥RIE T SER 1 SR HLdt ¢

A ST f o F, o 9id Tehish ofeg T ARG oic1 o 9Rem st e
FIAT T T G (4.23) T,

(4.23)

_ tUOIaIb
Joa = ond (4.25)

I sieh 1 SN ToEa & o A TR (A) T JRAT 1 9
H foran < Tkl 21 98 90 SI g A § U Th 2

T TR o STufiad! faea om & i <1 e, Te SUeriia srgyeer sh1e o Fafa
T TH TR 9 1m T8 R e Gid =eieh] § Jarfed 8, @ 398 § Tish deeh i
T HieX @@ W2 x 107N &1 9t 39 2l 7

‘UfeqeR’ kT 7Te TRAT U9 1946 § 10E TE off| Te Th Hgifash IR 2|
ZEER H BH Yool oh kg & o UWE & faq@ S =ifeq 9u1 9gd @dl arl
& M R 3faa snfafd w5 gl S Fefaat o wfew) T 3R, 59w
qe’ wed B, 1 ST 39 AlGIH ool 1 A1 o forg feman s 2?1

& o SI A, 314 heid 1 376 g9 UfeR o oei § oRefyd o) g 2

el ot =eTeh W 1A w1 eTafted! foea o yefed eidt & df SUeh! STIe *Ie
T T Gohg § YalEd A 1 AN TH held (1C) B B

* T8 g w1df Pk ® foh 9 uR wr g faek fagg umd/steran wfaeier sewn @ ©
o STERI/ATeeh] o6 g dall o (¢ <eq H Qe e @n) Tl s =Jed % de e
1 AEYFsh RO AR § frelt forper Ferta o am w1 GRern 7)1 quify e fagd gaw
&= % T T AR feafal o yehtor W o] Bt €, Wy 79 v o W fw & gR g
o w1 ot wfwfera fean S
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TiaY Ta=@ gl o Ster SRl oF T e @ afte

FAHT JATS T : foga g o w9 gl g €1 59k uRumHEEy foRd omieH o s 9, FRE
1T STCIHM ok HRT, 3T AT o B 1 ST faga umiet o Sia e stern gfasr o
Tl bl TR wTT wfed 21 39 TR 9% aR 95 A fagd 9w 9@ 1 cm g o fag ufa e
I 5 x 107 N 2l @ i foh 19 50 mg R =il 21 98 39 YR e s fo foheft foreft @ =i g
TeH1 50 mg R 3H K ¥ 99 dR i W9 WM &1l 39 9R o HRU dR H ge fowems o o1ged
BT

HIHA FHAMF HT STAN Hich BH TR fagd «Rist 1 g9t oo o gfg w Fehd € a1 IR
(W) 1 YA ik eH D i o faeendHi &l oft gumesnel @1 9 Yaoie o Hehd 2
3TMIh! UH fagd o Sqfd ot STewaehar off BN St e 5 A

1 3R foR[d ¥ ugH ]|
L T U F IS FHAM AT FTGHT T Je Fe T
—1 0.5 - 1 s Bl 38 FedieR T2kt 39k aa fR T fo= ¥ gwmu
9“1 1R sk i Sifgu) o § o WRed ofifere qen FHar S
—[W 9 YR UG HifeC fh SHHh! Ak TXHU oh IS oh 3k

FJ S B K fod ¥R (DC §i) 9 oo 50 T e i
== A T FAA & S R § HEAT FIE 7o g i B el
: o geEul 9fg HHM hi ik TR bl T HE © A WHY o
eI gu o wRue gu & i 2

M AT YRS DC Gid ‘31’ €1 |/ ST a6 i 39 IR qHEifed € fh og wend
o U3 i T Y T 21 37 TR TR N Gid 1 ‘ST’ HIT qen H-gre hed s qiomm e
HAM Tk T2k o QY faped! €, Ak TR 9 9ET o Sl § (S 1mm), 9REe 22 S R,
a0 yafed &1 & S €, FEE et 21 Sl @ qen etet oot feafq o o1 1 v el §, e
 Fich GH: TR o S 1 =K € a1 IRuY § TRy YR veited €F o ® @R e = fow, fo, fo
o Q1Y =l @l Bl SRY T SAUeh] 331 G9E UM o iU 9 HESH 1 STevgshd el 2l

Hifeh TR T aTSY STl Bl €, 3Td: FAT I THT I =ed W ¥ R @0 HE g9
T WA HT ST o U HH A i)

ISTEAUT 4.10 e Fruifia T W gedt & gawE ax w1 dfas sew
3.0 x10°°T?, A 39 & &1 faen Siiifers <o § Hiifaes 9 &1 37 ¢ fret
AU o Gl =ereh ¥ 1A 1 e & gafed 81 @ 21 S I8 ar fhe afas
IS R W © 70 e 9 % yare # e (o) 3 @ ufeem w5 o (b) fam
Y IR I 3N T d a8 H IAF Thleh e W a1 fohal 27

TA F=IlxB
F = IIB sin6
Jfd Thish T W oA
f=F/l=1B sin6
(a) v e o/ qd 9 ufvem i IR yerfed eidl §, @
0 =90°
3d:
f=IB
=1x3x10°=3x%x10°Nm

32Te0T 4.10
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A STEe 3R ek

g WfEmeR et R § 9t st % WH 2x107 Nm™' § =1 €1 #7d: U
T WL T o foTq Jeall o Gaehid & Qe 374 foi-Heeh &1 oh Jwmal

I T F FEEYU | T BT R ST 2

79 feen &1 ‘wfel & wfiw Ewa’ o R 0 % gR W fmE S

el B
(b) ST foga om0 o warE 1 fen 3o ¥ S F AR B, @
6=0°
f=0
3 =AF W HIE oA hE &l Bl

OL'¥ Inr2ibe

4.10 T arT 99T W Sl AU, Saenta fgye

4.10.1 THEHM FohT §F T MEARR TS ST UIST W) & ATg01
319 B ATIH! Ig fe@nd for ThEHeE gkt & o frod g aeR ure fored

et ferga o Twefed e W €, Ueh et el <kl 31 shidl &1 36 W HIE 7
a1 AR el 2l 7 Heer S fgyd & IoeR & Taedl 8 S 98 THEAH foagq

& o gwiar @ (Sgnt 1.12 3fEm) |

B B SH el YUl W foER i § e SR are
79 YR feord ® foF UHauH goshig &9 B U % qof | 21 38
o9 4.21 (a) ® <wian ™0 21

FaAH T & U KT S SIS AD 91 BC W SIS et AR
TE FAN FE WA FT S AB F e ¢ T W W TAF,
AR w¥ar & Forgent faem wer o qf § i &1 3R 21 39 oI
1 TR

F,=1bB

6t YR, GaH A &7 9 CD W T 9 F, STR0d Hd &
S 19T o Al o Wl i 3R B 59 o o1 I @

F,=IbB=F,

T TR IRT R SRMG 72 967 I € I F, 9 F, %
I o HRU TR R Th I S0 w1 w21 FF94.21 (b)
HAD fR o e &1 T 393 f@rn ™ ¥ 9% o R ¢ F
IE 5 Sl I W e ol R g Scae el #1395
ot =T afToT @

¢'=F12+F22
2 2

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

=IAB (4.26)

el A = ab 1A 1 &6 €|
319 B 3T 3H Y0 W fomR & {588 9191 &1 7 gahia
&5 o STfEY TEl €, W SToh ™ g HIV] &l B| BH R
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(a)

F,

<— a/2—>.<— a/ZJ
l .

F,

(b)
o 4.21 (a) THEUE gaig &7 § fom
e T YINEE! AR hecl| Jah
A0l m STl Hehd Yl €1 Wl 3l ¢
787 ok TR B AU TEH! UG el wl
AT S %I T Bl (b) heell W ad
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&5 B q¥ el W Afeld o die 1 0 9 od B
(TESl T O = /2 o aeqedt 7)1 e 4.22 § e
SATYh JhHT 91 T )

el BC 1 DA W 1Rd aa 9 | 76 fen
o faudid qen gecht o 2181 o SRy wE wW 1 A 9
BC @ DA & ©efd gl ! daifsd #d €1 31e7 &
Ifee TfEd BH & HR0 A Th T H R Fd 7,
URUTHEEY hIE 52 5el 316 ol S0l el €1 enshi AB
T CD W FFRA 9 F, TN F, €1 3 off wfewmr wfeq w0m
we fawda 2l

F,=F,=1bB

W A W@ 7 &1 7ok TS T i e Th
o T I Bl &1 qenty, fuse ventor few a6
JARTA & o STV A1, St ol § a1 STl R IRAT0
39 7 2| THH HRU I8 § Toh I oFH ol ool o
= Y ofeed < *1 2 T 2 e 4.22(b) § fR AD
T 3E e 1 599 @ T {1 36 gg g e @
o 3 < 901 Th g S T U W oSe ol

(b) i ©
forT 4.22 (a) T ABCD &1 &5 4AfE® gehia & a . a .
L N N T=F —sinf+F, —sin @
W HIE A5eSh HIU O AT Tl (b) TRT HT HGA 2 2
TXF| 9SNsT AB @ CD W &RRA 9 F, G F, =Iab Bsin 6
SULSLET =IABsin 8 (4.27)
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S-S 0 > 0, I o Tl o s olead 5 off
I T AR Tl B1 THY 9o W@ 71 A € 91 7S I 901 oA S0 A 7 S
&1 TR (4.26) TAT (4.27) o S SN i hecll o Gaha Ul qo Fehid
&5 & WL UAE & Y § oo L Hehd 2| TR oW 9T o gah1T S0 hi
B TH YRR IR id ©
m=IA (4.28)
T &7 Gfeer A 1 9 <feror e oS 9 & SR FT o qc o Wi
R e @ (o1 4.21 3f@n) =i m qen B & o= 1 101 9 B, GHIw0 (4.26)
T (4.27) 1 oherel Teh AT N o4 Tohal ST Gehdl ©

T=mxB (4.29)

T% feercfaeh! o ohtor o Wew ¢ [fogd & E H fgya smept p, 1 Sga
feega]

t=p . XE

ST o iR (4.28) W T §, Gk &5 shi fomnd [AL?] € qel SRl ATk Am?
2l

THIRIT (4.29) W T B foh Sl m Ja1a &5 B & HHicR 312 Fiagmial gl
2 1 =t ot ¢ feqed e S @1 9 sheell W st et T g d wTe wrereree
1 3 ST el B (T8 Gahia 0 m 1 R oeg W ot @0 g €)1 S m
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TfHH e SR ek

q B WG B € TEeEe TR g €1 et § B of Yo e W ae st
I Bl © S greell 1 9" SHR! o fefd ° o a1 g1 S 3 Wowwi g
& d QT SRl el § Wit et W HiE U B W TH ot el Sa
Bl 2 S 39 ol | gfig o a1 |1 39 ot el i Sufeufa o wHwor € oy gaeh
AU FE GIh1T fgud TRl A & o WA W H Whad FL oAl B
I e | UE-uE W gUN W ® 5t el ok foTy SHeih, THih (4.29)
e ot R B B1 q9 I8 ik 39 YR A9 fhA Sl ©
m=NIA (4.30)
ISTETUT 4,11 10 cm B 1 fordht greett fomd org-9@ 92 100 €, H3.2 A
fog@ U yafed e Wl Bl (a) Hodll o hg W Hawia & fhaa 2?2
(b) T4 Tl H1 Gaha el 1 72
IE gl HeAter qel 1@ ¢ qen e Afas st St shen o @ Wi ®,
o i SO H o U w6 31 Tk 2T 1 ThHHH Heashia &5 afas faen § ?
S 9 YR T o SIRY H hech ®1 31 gawia & w1 fawn | 7)1 g9w €9 5
TE § el 902 o HhIv R i X S B () AT den sifm feuf § geeh
W 9 St %GR @ €2 (d) 90° R YU FE o WA FHecl gR AR
FI0F =Tt fhat 82 Seelt w1 Sige 3Ol 0.1 kg m? B

'
(a) THIHIT (4.16) 9
B:’UONI
2R
Z&[, N = 100; I= 3.2 A, 991 R = 0.1 m 3T

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

=2x10°T
B &1 e <famt 5% i faw g0 W et €
(b) TR (4.30) W Fashia ATl
m=NIA=NInr=100x%3.2x3.14 x 102 =10 A m*
79 IR fe feen <faor s s fam g/ o B 2
(© t=|mxB| [SHH (4.29) H]
=mBsinéd
A H 9= 0, 39 TR ARHF o 30 7, = 0, 3d H 9= /2 (A2 909)
TW YHR SAfH o6 Pl 1.= mB=10x2=20Nm
(d) =g = fgfta Fraw 9

B (T 3.2 = 10 1 YA FH T)

g d—w=msin9
dt

Tel g Feell H1 Sed Al 1 FEe FEE % SHER
do_dods_do
dt dédt dt
TAHT ITAN L R,
J odw =m Bsin6do
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33T 4.11

3qTe0T 4.12

6=0H0=1/2 I FHHAT HH T,

o n/2
g dew:mB j sin6 d@
0 (0]

w2
f/7f=—chos0 [ =mB

1/2 1/2
o, =(2mB) _ 2><_210 =90 s
9 10

IETET0T 4.12

(a) foret fosha Qs det W 1 e YR IR o9 @1 &1 1 59 I ok
IR SR UE GawT & Tifd e o wehan € foF T e o1a o1t ok =mi
3R T Tk T (AU FeAeR e o 9’ AR |

(b) 1S Tergd =Tt TR urel fehell Teheme el gaeh g & | feer 21 9fE 71e urw
I o foq T €, 39wl wqer o fRehfearg @ g e <z R
THY el &5 (STl 8 + U1 G Scd &) W1 ele SAfuehad gl

(c) @i ek o1 ¢ faga uRETe e foedt e ekl & o ferq 21 afg
AR el ® o € gAehR Sk Fi Tevl HY ol 82

k34

(a) &, Hifeh 3Heh faw Seaier e o 9@ ool ¢ &1 eTewashar arffl Wy
t=1Ax B, 3R Jfh &fas T 1 &=t wicer A Heafer fken ® 7, ¢ w1 B
o foret oM < faw o & 9@ | g =feu)

(b) TARR e o fEepfa=mg oe & e ure =1 eowe Wiy A o' e
&5 % fewn § e 21 39 fepfor=me o I g Sea= e & el & i
feen & € 21 5@ YR, T &5 U1 o 9 % e BH o IOl el & o
Aferhad TeIsd USH H

(c) 7€ &3 o ided qel § gk U9T 1 &Y THIT &0 T ofdl & diich 369
BT STfehan Yolad Yafed & Toh| it fhat <t 78 uRfafa o fore g o
&l fepdll off 371 TreRfa 1 qor | SAfeshad B 2

4.10.2 gARR fa=E@ amT umer Sede fgga

TM WM H BH Uifeiss gashid qcd & ®9 ° fopdl fagg um o & faum o fomr
F11 79 e M 5 R faega o urer & SRo1 gasw & (@ iE ®)
Seer | oEd fgyd o for &% 9 98d o T9H Bl 21 9T 4.6 § B R B
o IR R 19T TSTEd erafed! T o I welfed & W1 €, o hRo1 U9 oh 3787 Gefehi™

&3 1 YAl fRal o1 36 a1 & 1 IRATT [FHHO (4.15)],

qon sHeRT fwm 1 o STfew off 59 3faw 3%a oiqss Fa g wra fohanm = e
(Fo1 4.12) 1 78T W x T o o5 W ST 3787 o IRy 0 21 4 x>> RE, @

tol R?

o+ R)”

TH STIH Sk % 2 W R2 H1 U FL GFd &l 39 TRR
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A e 3R Fesh

U IR
2x°
& S, qI9T 1 &% A A = nR?, 39 TR
B=,UOIA3

21X
S o Teel THA ekt el m ok gRETor T g
m =[AS &7 Y &l i

_ Mo
271 x°

B=

_,u_02m
4n x®
iRl [4.31(a)] 1 T ek fohet feerdea fgea o faga &9 o fog vea
I FoRT ST ok ST @ HTH! Ul @Il 71 T G 1 S8 o e g n gfaeenfyd
FW €
Ho = 1/ &
m — p, (feraEm f5y)

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

__2p.
C4me, x°
S for @1enel w9 9 forelt S Tgua o1 ek e W ferea & 81 3ok famg # e
3T 1 ST 1.10 [FHIRT (1.20)] ¥ 31229 foham ol
I 39T ST Hehall B o ST TGl 1 3T Ff o S S Gehdl 81 BHH TE
e o fF fgya & <faaa fgfauss w fog@ a7 (g (1.21) 3fan]

E~_Pe
4me,x°
T2l x gy 9 30 21 9% 30 SR el Hp > m AN p, —> 1/ ¢, ¥ wfaeenfuq
wX, A 76 T o g7 § Rt fog et ohw @ g x €, % faw B % aRom
B gFd &1 x >>R o fau

m
Bzi‘_;F; x>> R [4.31(b)]

frdt fag Gaenta fgya o fou wiRn [4.31(a)] 920 [4.31(b)] 5N KT 7T
R Fened &1 S 2

IR afome TRt oft Trdet aren W An] el <9 ST Hehd &1 gHae foRd o)
et feRelt eter gaewta fgyd o qod el € et gaaa emvim = JAR i fw
e fgya ol p o WYY 21 AN AT, AT € gU o Th g R I © TR wE
e foyd 2 gt Al — e (Sien fogd wwydl) @ fHes S 21 SetE
weeheel W oIS Herehid fgyd (S1er faega I UIe) ek S7cdid gl e B Helshed |
forga STereT oF THged 3telia Seeh Wy, w1 ke 316 e 3T €

[4.31(a)]
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T iRt

B I8 <A o hiE fogd o uiet (1) geehia e S s @ (Fe 4012
IfEn) qen fus SRl W U gaia fgyd &1 T Ha8R Sl € 990 (i) W TH
Tt el T el € S Tehid 2| THeR SMUR W UfEER 3 7 gge fian on fa
T elehed Yeled faga el o R 1 e SNifvreh 9 W e Walid gl © el
379 qoh i ot YR Tehyd & 3@ S Hehl 1 9 U HU S Seie e
W o oft A9 geshia e © S yenfed faega wmet & wwron e )

4.10.3 ufert Soragi w1 Saea fgga ot

o- A 12 H TH BESISH TWHIY] o aR Hisd o foud H 7wl
FHeIfad 9 39 Higd & aR o G e 9 Sk o sifaes fome
et IR ¥ 1911 § FEaTfad feman on 3R S ¢ yhR i At o
FieH AR Ted 8, o folg Hiel o1 Teh Weer o1l ok "igel ¥, Seieiq
(T FHmEred o) forelt yAEfiE Tife o 9rl 3R Sl 34 TR
UReRAT Xl € 5 UK iE T8 T T 9T T B Teiee o
TR H 96 feeRSgd (Feiim 9d) B € ek gd 7E g | I
TRHYT 5 2l 1 fo1 4.23 # 4R Afgat gwifan w21

fopedt feer o7t v fSrrhT et +Ze 8, o AIRT 31R (—e) S0
fors 4.23 TEelo S T % Wk wséagﬁ(e=+1.6210*190)1@—@41?6@?1%%@%@@
Hied H, HOMER o SoiaR ohaed forge emar [t €1 el
%ﬂﬁﬂﬂéﬂ[ﬁZe]Wﬁ?aﬁ\éﬁaﬂ‘T’Sﬁ{ I=£ (4.32)
THEAME 9 9 9 W 8| Sad & T ’
THTAN Aqe T T AR T A S el T ufeRe 1 STadET 1 AfE eeid #Y e i B - aen
TR SN HT I B o GTAF  pefiy wel v R, @
aﬁaa%ﬂmﬁﬁr{%amsﬁq%m ot

o' @ g fafdee fman T 2 T=—- (4.33)

5]
TR | T 1 919 gfaeenfad e W I= ev/2nr

30 IREER fae 4 o 1o T gahia el e g o a5 fAfde
X 1 FHIHIOT (4.28) T THHT URA B g, = Inr? = evr/2

o 4.23 W 39 a1 ool *1 90 FO ok qa ¥ fi@ w AR 21 [T
RoT W B wBd Ui foRT S gen <R g% I a9 39 qeF o SR W g
& o momafera seiee e a1 T € foreh ko fagd um sfomad 2]
S Sl ob (401 Y& i SeIaR o EeAHH m, | 0T Tel 9 i T EH 9

=&

B ©
My = 271 (m.vr)
e
“om. l [4.34(a)]

Tel, 1 Shla e o qRa: seiaea & HIvig Ho w1 ufmn ?) afse w9 o

— e l
162 =50 [4.34(b)]

e
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A STeer 3R ek

Tel Honcash fog el I Gehd <1 € fF Selagiq o wivia Gam =1 faen e
et fRem o fomdia 71 A & some (R W STow—e ®) o M R (+g) STo9
1 T U T ST ol HIvITE HaT qe ki A0l <1 shi Ueh &1 fE9m eit| STurd

& e

. om (4.35)

T4 g0 Y19 AU hed © aU1 T8 Teh Todieh €| o o feil 59 STuTd
T 8.8 x 10'°C /kg © T5& Wil R Heenfua fean T et B

Ig e o WHITUeeh TR deh ot ekt el feer © wAiivees el e
TfrreR 1 Greagl afieherr w1 gfte S 81 UeR o 319N, 98 TSl o g
o I Telt- i T wE H e {1 9 eH 39 WHE fgye el i g
e A % ehd €2 ST S © — B 9R Higa &1 uRkfy ° wm fme S gie
21 &R 4 78 qRehed &1 of for hioiia Hom weh Tt Al o1 wgeed € 8 weha
HEEC

,_nh
or (4.36)

Tl n Tk Wiehd W@, n =1, 2, 3, ... ® 991 h U Fodish ¢ 518 S=fes S wiien
o 99 W (il i) H8d & 991 38 §H h = 6.626 x 107°* J s 81 &HIviig
AT o1 Tafesrar Heelt 5@ 91 1 G FIHI0-9Id hed 2| THe Tormd | B e
12 ® fomaR o ==t i1 Fel sun SEvd w9yt fgya ool 6 ufehfed w5
T THH ST FE 2l n= 1 oF T T (4.34) 9§ &5 9 2l ¢,

N

(/ul )min = 4Tfme
. 1.60x10"° x6.63x107**

4%x3.14%x9.11x107%!
=9.27 x 102* Am? (4.37)

Te} FeiferiEd min 1 ST <A o forg feman 7= 1 36 =am 9 1 ar drer
FEd T

THEHAM aqa T T el Jodeh STAel o TE Shis gaehid STEUl 319 & Jas
i & o Wefieheor (4.34) & GHH fehelt oot § o feman S €1 59 Ty et
H FHET GIFIT STV Fed 2| TEAC , F sreifefad 1 @ 21 wefd gawia et
o SR Seierei o1 Ueh =1 Gereh 9 S0l it g © foreeh anfenes A =t @ St
GHIHTOT (4.37) W S T 1 39 S0 T TH T FaAHIT A0 hed €1 W W T
& I T FR I Aed € uan 7 o T € o seieea gl fa e 2
TAF Th A HU ¢ T ThAM <L ST Jeat ki wifd U1 ST HiE A
e & @ 59 W I7 oI T Tk TA B W Sl THRT T S ek Sl g
B TR a1 3 Gaehta Uil § ek shi GeH WS 6 A =Rl Gah i A0 |
foeperdl Tdita Bt 2

4.11 I et Teartey

311 3 °h 3Aaia foregd afRael § yarfed ¥ieT aen dicedist o fawd # fa@r § ==i
FI S gh! B WY €9 3% [HY YRR W9 21 W TE h9 Fed € o frdt ufue
T 1.5 A foega 4w venfed e @ @ steren foret wiokiues o ol o = 1.2 V faveia
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% et

B o 4.24 o =i Sy o ST @ feran ST aen SYERTT Syeher g9 T © R =
geofl ffeariHet (moving coil galvanometer — MCG) %ed 21 98 T Ul Jfe €
fSrer fagia =1 BAR gRI ST §4.10 § =i T8 == o 3TeR T GHel ST Tehel 2
w1 shedl TeaAie 4 ferddt TonawH e (3f) gaehig e o forddl o1 W
ol T ok fIu s Y At Tk heelt Bt € (Fa 4.24) 1 39 ghealt & i
Teh deHIRR TH e SIS Sl hael gaehid & ! 559 € &l a1 oA gashia &
1 Yareral | off ofig R <1 B1 5 39 Feell ¥ HE fagd um venfed i o € @ 5
W T S 0T T hI &1 HHIRT (4.26) T STIER 39 A S0 © H WA TR ©
1= NIAB
e, fiferer TR & TRl o e | 3t €) < fesgd & ST ER g &
ﬁw%,mww@%mﬁqmwmﬁsm%lm%%w
a1 30 NIAB Fheetl ® =uiq &1 g9t Sco=1 hiar & fiaeh hofa®y gee o1
e W U FA & Freel d JL FAA S ﬁ@‘e’.?ﬁéo‘ﬁ[ﬂhén‘ﬁﬁaﬁwaﬂqﬁ
Jeg ST € T € S el % o WNMB@H@W*W% FATEY el
o ¢ 1o o1 Tl wiviE faeg en S @1 wreeen o

k¢ = NI AB
T ke FHAM H1 U T 2, 1o 9fq i Ted T oot ool 21 fa8d ¢
1 Uik HHM o WY TS Hohdsh g UAN W foran <1 Gkl 1 ST oAsih
% ITEN ¢ 1 HE

- ()

(4.38)

Fo® H AR H A FRE frm T AesArd % faw T
fradier 21 TeamHiel o1 STAIM S GhR 9§ foha ST Hehdl 2|
THH STANT Th GGEH o &9 § T 6 hiH o fag feman o
e & T uftes § 1 forge o yenfed @ @ @ svorn @
TH YRR H1 ST B Slewd U Hoed | R o 54
TEoAIIEX 1 TN TYEH o T H FI € A THH Hohah
e (Y fd ferf e S et § F e o
Halfed &l gidl) Yam o wed | g & 7 foh o @i s
o 4.24 ¥ <eiian o €1 yenfed fogd e o AR Teariex
1 Tehaioh forgd o kY fen o srged and steen < fadf
B S 2

Nearier &1 3w gt w9 § et e § verfsd famp
YW 1 W & fou Uifiex Y wiifa Tel fRa S wehdTl 39 <
R E (i) Teeriel Th AT G I ¢, A€ uA i b
forga om0 & fore qot S e 2 21 (1) Fore o B W %

f ¥ | SETIHATER foTu TeaAfier = uRay ¥ Sufiern § S g 21 wieh gHeh
w@%ﬁﬁ?ﬁwmmmﬁ SR Stferen e © S ey ¥ yergd e ool fagd Or o’
g (THIeX) , a1 fR et (SiceHiel) 1 UfREfda T 31 81 38 W Bl W HH & oY T 3eq-aH
e iR r 5 v wed €, Teadiet B ecl o ey
o gt foran St © o erfereniyn forga o 3@ vie 9 warfgd
164 21 SR B 39 TR 59 e h1 W € STl &

ot 4.24 91 Freelt ToaHHI saeh STaed

OH Td 9 & U FW 2
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A STEe 3R ek

r./ R, +r) =~ g R, >> 1,

qﬁﬂﬁﬂ%?ﬁﬁﬂRﬂﬁWﬁrW?ﬁW%ﬁWWﬁW%ﬁGﬁﬁ G
T GAE S FH T R I B T G 31 5 ST F1 T A e ‘
fos 4.25 | fe@mn T 3159 YRR o1 UHieT oF Y9 W1 S9N L fem s g
eF STET & T 1 A g1 1 Tk Uit B gl Y ofvar g e v Lo o L
TS N o ®Y H hid | THEIOT (4.38) % STER YN guIled €, f i
¢ NAB I |
(4.39)  ‘teeeeeeosteeeeeeo
ﬁmﬂﬁméﬁmﬁﬁﬁaaﬁgﬂmﬁqﬁwwwwn%
o o8 Secll § Wi 1 G N gfg R <1 79 379 IR Y Yewashdl o TIER forr 4.25
eIt 1 =44 % 2 T ST " HT e
AT BT SR aftae o R oie % fell & ot faweiow S et o fem A eEe |
Seeardt & w9 § off 8 Tehal ¢ 3 SeY o [ THH! Uy % IH @ & el foRe eeia
TYSEHT § T B SR R, SO 9 STeie ¥ WaIEd e ey, e, seea  (G) @1 U (A) |
T T Yol HAEN i ST s R W W 7 6 A5 g S faEie iR
H1 TH Y9 W HH WA &1 A 1 IRgSd oY WH % for, e &

HoltehH W Teh &g Yol R SISl a1 €1 56 ol &1 A e fo 4.26 # R,
Tgra T B e i TR ot dieeHiet w1 el Wi, — G
R, +R= R: 3id 9fay agq stferk 2
diceHiel & M i Sfenfehd Y 5o e @ i e @ dieed 1 9 ge ‘

ST G| Fordt Sieendt 1 Sieed e S GRET B fasT g TR deem g T T

F &1 GHRTT (4.38) 9 “@
¢ NAB)\ I NAB) 1
o 4.26 9vi%A ° T

TET Tk Tk 9o A < A0 I8 © R O guifedr ® 9fs 0 W AR AEwEE wer iy R ot
T € foF dicear gufear ® off 9fg e STC SMET GHER (4.39) W R FES e (G) @5
R YISl o1 W19 sardl 81 4% N — 2N 37 afg % 1 el QU S, A deerer (V) F oiEfia

9 o9 Ezul

I I

ofd um gufear o A @ S ?) fohg, TooHEeR w1 Ry ot <
T B WM H GO € iR F8 AR k1 ol o STl ©1 WHiehIol
(4.40) § N—-2N W R->2R, d: dicedl YuTted,

LN

vV vV
AUREfaa @l 81 31d: =9 ®9 ¥ Teaqie ¥ Uiiet § ®qiqia e o fog S
GoeA Ty S € TeaAiHiet o1 dieediel § afiefdd i o forg 398 = geiem

foru s =nfew

IEEA 4.13 9 @ U oRey § ¥R # 9E F=0 ? AR T
Ui, (a) R, = 60.00 Q WY 1 TFeaHmHIR 21 (b) 9T (a) H warn T
TeoHTHet € € TXg T = 0.02 Q T ¥ FieRiy oy WefieX § uRafia
e T Rl (o) T R T T SASE UHIA B
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33TgYUT 4.13

kSl

)

3.000 M

r

(a) WRuy & ot gfewy @

R, +3=63Q 39faW [=3/63 = 0.048 A

(b) THtex § wuiafd Teaeiet 1 gfady

R,r, 60 Qx0.02Q
R, +1, (60+0.02)Q

=0.02Q

qR9e § i g

0.02Q+3Q=38.02Q 3d:1=3/3.02=0.99 A

(c) = Wi % ameet TR & e

I= 3/3=1.00A

AT
Jah!d &5 B W foed & E &t 3ufeifd 9 v o 9 Ifaae fhet a1meer g )
M dTel Fet 9t 1 AR 5ot Fed €1 38 e U T ek g1 e feRan
Sl
F=qWvxB+E)
JaHTT &5 q (v x B), v o Sfeisdd & den fkan mn w9 2
| o TRl e ek e el fagd w1 yenfed & W€, R
THHTH & GIh1F &9 § o F hl ST HE €,
F=I1xB
Tel 111 = 191 =1 e foga ¥ #1 K9 g7 95 w1 S ?)
el TTHN Gahid &5 |, hIg e g, B o STfcded ad § Jarhi Hal
Y T 1 SRl THEEM ode T w1 S Sl GrEadieid g FEd ©
9 38 YR o oA S 2
qB
2ntm
IE g HU ®I oA qe e | FAR T8 | 39 s w1 3T
Eﬁﬁ?@h%ﬂ?ﬂ?ﬁﬁﬂﬁﬁ%ﬁ&ﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁﬁmﬁ
B @
R-TEe 0 o STTER d1 daTg o foRet stea foee eTafiadt fagm «m 1
yefed & W 7, % SRl r 9w §0 W feod Rl fig p W g9 &9 dB
TH YhR o R S 8-

dl xr

3

c

dB=*o g
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| a3 ek

PR & &5 UK FH o (¢ FH 39 A< ek i aTcieh i GAE daTg
o foT SHmeRfad T Ameul
55 R IR Feel fad 19 yafed & W@ R, o SRl ohg 9 31
T xR FIhA &5 1 qRAw

IR

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

B = tol
2R

TR 1 GRTAE 779 : 99 ST s gan I3 S fohdl arerC g Iies
21 79 YR % Fom % STER PBedl = ol T IS S W Warfed o

o B 151 Torg <feror s frem gro feifia foran sman @1 &w9 =@l 59 frem
o Tleliohd ®9 W w4 F1 21 AR B &% 9% k1 Ry Lo & fog W) waef &
afew fafée & qen uftfy & srfew soem i feg €
BL=pu, I,
7 [, 5% aReer g uites T o um
foreht o Titer R e 1o oR wanfed &1 @ ], 9 R € W fee fondht fig
T GahF & HT GRAT
B= ol

21R
&5 Y@t qr & Yy Gohe! g9 el el
ferelt it wftTferent forom 1 fomgg o)1 wefed @1 @ 8, & i gah1a &9 B
1 R
B = p,nl
Tel n aRATTeTRT 1 W Tehih oarg § HU H1 gen g1 e 2REe % fog
Jahd &5 B I IR
B = Ho N

2rr
Tel n Y 1 el G e rAEa B 2
i forga ¥ treRfta qen giaeiat faga ard gfaesfia st 2
TEd U a9 NHU q91 A 5%l o SHdeid qre foed fagd o rH yenfed
B W}, H1 Tk kT S0 m BT ©
m=NIA
Aol m %1 e <feror g oiqes fram @ fwifa 2t @1 39 fam & orER,
“ ST T 1 hY TN hi T WK IR oh STfRY Wity foh Snferer faga wm
it fawm o Gehd Y, TR FT AR F@=n SR m (SR A) FT fen @ 21
e 98 Y FoRE THhHEE ekl &5 B W @l Sl ® dl 36 W SRIG sl
F=0
AT 9 R I AT
T=mXxB

forelt =17 Sheell NedAmie & 39 =t 1T[0f sl AT g @ Ui s et
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Taferd T ol @ R 99 gH 9w el ©
k¢ = NI AB
el ¢ Taer e & a k HHA 1 Uad i 2
11. g ek o =R AR M fRE Toeeq #1 UF gashd el y, e ©
9 3 YR = F T

e
My =o—1

2m
Tl 1ok e o aRd: TREEH Selaei™ 1 HIvfa ForT 1 iAo 1y, o
TEAH T BT IeX HHT py, FEW T (1, = 9.27x1024 J/T))|
12. Ferdt =t Sreet ToaHiet I STt Feol & UvdHd § HIE 37 IRATT H
vie YR r_HeIg Hich UHieX § SUidRa fhar S gehel €1 ToaHmieR 1 e
o |1 Fuiiehd § STfueh IRHTeT 1 FiaUy Hew hich 34 dieeHel H ®idid

ool ST Hehal B
sifaes widn Teteh Hepfd faumd T feoruit
ok SR 1wl p, e [MLT A7 TmA" 4nx 10" TmA™!
ECEIREF] B wfgr M T2A7] T (%)
okt el m gw [L2A] A m? 36l /T
W i I arfew [M LT Nmrad' Teoamet # g

faemuie faug

1. TeRdgd &9 W ¥AEY 9 SR Sl HUMEY | GO B S § sterE o
W W A1 foel[ 81 Sl 81 ki &5 W@ wed 9% el S 2

2. 39 J=AM™ ¥ Afvid foaR ohee STaiEd! foegd umiet (S 99 o e aRafad
T FIt)R fow & @ #
T o T uRafid g el faega dRie & o =g w5 de fEm S
&7 % Ho H HIH FH W & A A 2

3. TRS 91 oh FHIHIOT 1 TRUT HIT,

F=q(vXxB+E)

1 1R 39 et 7 F TEHAH AR fTERa ®1 oA eenfia fmamn afg

U&Tsh Tk W A H UgT S STel SHehT &k 9 v &1 dl §cl 1 gaehid AT

I Bl S 1 q9 ST 01 Y G g A qUeE o gehdt © fh 39 U

W ¥ U 3 fae & foemm 81 58 wite o fowr § w6 TEl S sweh

foma o sma o1t ®F wane ® US| R 39 o9 W W IR I @R fE 5w

foRIenaTg 1 qumee 59 dea o fifed © foF fomgd iR gashe Th-3 ¥ 98 g

Wb & (fgagadhed) SR eiiel e 1 oSt Yepta o feret wreisiy o weef
%A ¥ efafifed T 2

4. UftreR &1 gituele frm, srE-wed fem 9 e T8 21 98 aE-aed e 9

Fea= fehan <1 Hehdl 21 381 SE-Hee Frem @ oW € Hei € S ik sy
168 e =1 S f=m 9l
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

A e 3R Fesh

™

AR 1 Tk IR Sheett § 100 Y &, Yes &1 5541 8.0 cm # @R &6 0.40 A
forega o)1 yanfed @1 @i ?1 Feell o ohy W ahig & 1 qRHErr F 72

T o, 99 qR § 35 A fagd ¥ yerfed @ W R 9R ¥ 20 cm 30 W feem
forelt fog W gawta &= 1 R 9o 272

&t 71 ¥ @ T o WY qR A 50 A TR 9 SO 9 Sfror w1 SR yerfed
@ R I FH 7d ¥ 2.5 m 0 W o fopedt fig W gohia & B 61 9Rmm
I 3gT e A F @)

ey fiae &fast fasiell & R § 90 A faga o)1 gd @ ufvem &1 iR vefeq
2 @ {1 A % 1.5 m T fagd &R % HRoT S gahig & w1 uiEn 3R
feom o 72

e AR e 8 A fgd ¢ wafed &1 W R, 0.15 T o ThEHM Tashia &l ¥,
&5 ¥ 30° 1 IV S EY TN 2| THHT Tehich wal§ IR O el aIef shl TIATO]
3R 3ThT e == 22

T 3.0 cm e 91 TEH 10 A forga &m0 yeifed e @ 8, Toh fiAtorsht o e’
IHoh 3181 o oleed @ &1 Gkt o et geshig & 1 7 0.27 T 21 R
T TN AT kg o I 2

TH-TR ¥ 4.0 cm & TH W™ 3 T, Y, TR T A T B 9 FA0: 8.0A
TF 5.0 A 1 fae[ omd e € faen § arteq 8 @ 81 aRA % 10 cm e W
el 1 AR FHIfST)

U Y el T IRt 80 cm st € SN 3EH 5 WA § o | wedsh
T 400 ™ €| UiATTereRt 1 = 1.8 cm €1 9% 3890 8.0 A Toryd ¢ wenfed @
@ © Al uftAIfersht o iat ohg o U ki &l B ok Uil Uftehferd iy

Teh TR Feel fush! g 9o 10 cm ®, | 20 H & 3R 399 12 A faga
U YefEd &1 T 81 Feol SeaieRd: deh! gf € IR sHeh qot W e e et
0.80 T o THTUH Jaa1d & 1 faen & 30° 1 Tk HI0 A &1 Feefl | oM
I SergrH ATl 1 U 9 22

% = el Teoer Hed M, Te M, o faarr == fxw ¥
R,=10Q, N, =30,
A,=36%x10°m? B,=0.25T
R,=14Q, N,=42,

A,=1.8x107°m? B,=0.50 T (M Hiex o fer fag froma wam )1
(@) M, T& M, &1 gr-gaifears, (b) M, T M, %1 sieedi-gariearst 1 $am
EIRECIEI

T S | 6.5 G (1 G =107*T) %1 THEHAM Gah1g & ST @M 71 21 39
a1 &5 W Teh Soig 4.8x10° m s o AT 9 &5 o oiered Soll T 1 S
FHIfST foh 39 ST 1 99 FATHR I N7 FATHR Hell i 5531 T hifaw)

(e=1.6x10"C, m =9.1x10"" kg)
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4.12

4.13

4.14

4.15

4.16

4.17

Y99 4.11 H, JAR HE H Serae i TReRAU ST W FHifSel =1 I8 3|
TR ok AT W TR wmar 82 SAre situ)

(a) 30 T STl Uk JAHR el faeht 51 8.0 cm ® 3R faw 6.0 A foga
U YeTfed & W ], 1.0 T & ThadH &fas gaeid &5 o SeafeRd: ofesh!
21 &7 Y@ sheell o eIfirels & 60° 1 IV T B1 HSel Hl qET ¥ ek
o T St gfdemeet e S =ifeT, 39eh aReToT IR s

(b) AR (a) H ST T JARR Feclt hl IH AT hi AAHT Tha w1
el Speelt § Ffaeenfya i feon S (2 |t foeror sftafia ©) @
FI1 SehT IW IRAfT & ST ?

faRed 31

T Tk Eeh TR sheferdl X 3R Y fert et %a9: 16 cm W& 10 cm €,
IR-<feror feon o THE SeAter qd o sdfted Bl geet X H 20 € S gEd
16 A fod o1 yanfed e W R, Fheell Y ® 25 T € iR 399 18 A forqd o
yalfed 81 W@l | Uived 1 ik q@ ich el Ueh Yersh 3@l ¢ foh X H o yamg
TETed € St Y H gferoned 21 grefadl o g W, S wated faga e o
FHRUT IO FA gahid & T IRA TE fwm @ Hifew)
10 cm &g 3R 10° m? 3T9E H2 o Tk &5 § 100 G (1 G =107 T) =
THATH Fehia &5 W) f5G AR @ uffess w1 Fefer w5 @ sa stfueman
15 A Tord &1 yefed el Fehdl € IR hie W aifeeman 1000 H i e ol
S Tehd €1 39 II9A o Tore ufeArfersht o o w1 ferero gEEw) T 4 ofifee
& wie de-gasa T2l 2
I ¥R, N 3 3R R T2 orefl gRieR greel o fou, s6eh 318l W, ohg 9 x
T R feod fopedt fag W gaeig &7 o fag fe =19 2
UIR’N
2()<2+R2)3/2
(a) TI T, TEY Sheeil o Sy W ekt &5 o feru guRfad qRom S o
fopal ST kel B
(b) SRR BN R, TS W 1 W@ N, el €1 AR Fefedl Th-gm 9 R g
T TR % GALR, e e e w21 S § guE faea uw s @
feon o wafed & @ 21 <z o Seferal o ol o o weAfag woe,

T 9gd B 0 & AU St foF R 9 &7 8, THE9E € 3R 59 & 1 o
o e 2

B=

NI
B=0.722"
R

[T8d B ¥ &5 W THITH Jakhid & I & oh [T Sl T SR
IftTa =een dergices Feforal &AM T ST St 1]

Teh SRIZS o (A8 Feshia) hie i 3idaie w1 25 cm 3R sl B9 26 cm
21 3T W fohd 9] % 3500 T U T 1 A R H yerfed fagd ow 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

A e 3R Fesh

Bl Tl a1 & 1 7 1 B (i) WSS o S (i) IRES o shie H (i) IES
31 fordt g2 @rett svw HI
Frefefaa gei o 3w T

(a) fore wohiss o weh U Seehia & Teifuq feran T © Frgent aimon @ uw
firg W oRera €, R e ffvea # (qd @ ufvem) | 39 g # el
1 JoRT LAl € AR stfersiferd Teh weel @1 | TR o | =erd] @l €1 3
U7 o YRIWeh o o o) | o1 HE Hehd &

(b) TH AR H, Th W R STEHH bt & | Ya9 sl ¢ foreht
aftHror we fEen S T g 9 g fig W e 9§, T Sifeel 9 W Sl
TU 4 R N Sl €1 A 98 M of foF gk & o gaeRt e off g
FHU Y BIE GO TSI Bl dl A STRT AT A, URFIE A1 o SRR B ?

(c) ufesm ¥ o T 3R Tl g Tk TAHRA TH W JHIS | Ja9r Hdl ©
fored ST @ <feror fen 1 iR UHTHE T o & ) e TR saey e
THTAN Gahd & TAa fRan ST afeh Soieei™ i o791 WXa 1@ 99 §
forafad M 9 TR 51 Hoh |

Ftad Shefie o ISt 3R 2.0 KV o faseiat w @fid T sae2, 0.15 T

THHA GAHE & W AR B | TR BT THA 9 I F I A FaAR
&5 (a) YRMTH S ok ofead @ (b) WRFTR a7 i K90 ¥ 30° 1 07 Ew@ 2

YT 4.16 H AU SoHeieesl Gefadl ol SUAN Fieh fohdl aH&™ | 0.75 T &I

THTHM R TT & Tfad fhar 21 55t & | g uwheHe feerded &9 Seferat

o SIS 318l ok e oAl Sl 21 (Th & WehR o) ST il 1 15 kV

fauaict W i Tk Feriol fhor g1 5@ &7 o S Freforal o s1er den feraga

&7 ! o fEen o SfEe gau Har 21 9% 9% fFw 49 9.0 x 10° v m™,

feordem & o eifaafud wa € @ 78 o HH ormet fR R 99 § &iF @ w0

#l 78 T FINY fF 98 SW e sW = Tl 2

s el Afee = vy fSus! deE 0.45 m T $o9H 60 g § 38k A W

I q TR dR R okl g 81 a7 ¥ e 8 | 5.0 A TR uw venfed @

@ R

(a) =R o Taad fhRal ek &3 TR S foh a o o916 I 7 Sl

(b) FaHTa & HT XN e wad gL AR fag@ o 1 fen Ichfa & &
ST @ dR H e qaE fRaT B (AW % FHEM I IUET HIST)
g=9.8ms’I

Teh TR S St Sl W 3hehT <t Hiet i SleH a1t aRi § 300 A fergd & (37eq

I % faw) venfed Bt 81 AR o e 9 Tehish oo W feRa ot ol © AfS SRt

S 70 cm TE < 1 X 1.5 cm @B T el ST S § A1 Wi se?

1.5 T %1 T THETH Feh1a &5, 10.0 cm 551 & dom R &5 § fommm 2

THh! e o1e1 & gieR qd 9 Uy 1 @R ?1 T R fEd 7.0 A TR e

weIfed & Wi ® 39 & | g ST W K0 i AR [erdl 81 qR W o @l

I 1 g R fEen @ 2, 9

(a) TR A& I Fred &,

(b) AR N-S fem ¥ FAERR I TE-3W uiv=m fen § & o S,

(c) N-S feon & T&d g & R &1 14 ¥ 6.0 cm = 3ar fan Sy
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4.24 “FTHF 2590 H 3000 G H1 TH THHHH GIh1F & T T | Th SATAHR
T fSrEet ot 10 cm T 5 cm IR 590 12 A R0 yafed &1 @ 8 39 &
| wan 21 fo 4.28 W f@rl T o+ fafu= feafaai § 59 W o H ot segm
sl o 27 R e o w0 22 Tl waen At feafa wE-w €2

Zy zu

« T B
d d

VI b

4
<«

>

Cy
«

x @ x (b) (©)

z z z

°l o d

30°

x (@ x (e) x U]

oz 4.28

4.25 TUH JUHR Heail fgd 20 W 7 AR gt 550 10 cm €, OAM 969
&5 § el 2 SRt afAmr 0.10 T ® iR S greelt & det & ofded 21 afg heeft
¥ 5.0 A foe@ o1 yonfed &1 @ e
(a) Feell R o oIl bl SergrH SOl 1 72
(b) heell W oM oTell el TR Sl 4 7?2
() TEHE &5 % HRU el oh Yo SR W o dlell el e el
1 22
(Freeft 107 m? S & 31 A 3 AR D T 3, s A T s
e 102 m ™ o ®)
4.26 & TR St 60 cm Aol 7, frgat 5591 4.0 cm € 3R fod 300
el 3 T AU T €1 3T iR TH 2.0 cm o1, 2.5 g SAHH I AR HoR
(%% o T1ehe) 3181 o ofeaa 1@l B 1 R Ue GIATCrRT o1 2181 i1 aifest aef o
F1 dR 1 URHATeTshT o HHiaR | aTel HASRl g U el 9 | el @
S 598 6.0 A e o 95 it 21 fohm 9 7 e uw (afteea w1 s
fem o @) @ ufefas & WU F yaifed B W AR 1 9R F9rd Fon?
g=9.8ms>
4.27 ol TedAie ST heclt #1 gfade 12 Q #1 4 mA 1 o[ «r yanfed eH ®
Ig quitchel faeid <9 1 @119 39 freaAHiet 1 0 ¥ 18 V ¥ o dieediet §
Y EART HIT?
4.28 el TredHTiier 1 heelt %1 wfade 15 Q #1 4 mA 1 o[ «r yanfed eH ™
Ig quftchel faeid gurfen 21 219 39 fea=Hie il 0 ¥ 6 A T a1t THR § Ha
172 wiafE FE?
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