HEY 4

IGEIG

geha

3T 37

I W M

4.1 Hfaer

2000 99 9 i 98l fagd qen ekl qH1 &1 o 9 H A bl 79 ol R o e
200 9% Td, 1820 W* 77 T TS foRar T R T I § e1ge HeW T 1820
1 1o g W, T ifdeptoml e frfvee e 3, o9+ T 9Ivor o <R Jam
TR X TU 3@ T TH W qR § o O yafed v W U i gE gaaid
e o ger a8y wra g @1 S=iH 39 uREe W Y Ry fEen s e
JIRTE gE R o ATdeed ad H aR i ffd o shgd: I9 i €991 @M o qHIER
ifEd et T1 39 feafa 1 fo 4.1(a) & <9 70 31 W I% @A o fau 9w o
i N Yefed et =1fEy SR gawta E dR o 16! Fehe @it g =fey arfe
Yot oF FAhId & hi U I S Hen| Al AR H ¥R i fen foada &= 3 S
Al e g oft 5w e fooda faen o wifed e S @ [fes 4. 1(b) fEw] | ar §
T T URAT G o1 G i d) o Tehe o § Feehid G 1 a8 9g S 2
AR & =R 3R A% <ie g fogdh o 39 w01 R & =R IR Hehdl g H afeem
B S & [T 4.1(c) =fau] | 3@ uftee 4 sids 3 et femren fo6 7fawr smaer
(4RT) 379 =RI 3R Tk gahid & 39— #id 8l

Tk UvEd JANT &1 T e B TE| 99 1864 H foR[a qe Jashe oF HaHrd
ol i ST Heeiel < Wehishd hieh AU 799 ST 3iR 98 T 37we T fo

* SEE—1 ¥ 7% 3 W ae JfEu)

2018-19



T e SR ek

TehTeT TEdd § fagd gawta a3 1 gds A Wed i wt @iet wt qen 194 v
o 31d T WX SLHL. 99 T WIS 7 37 R okl Scq foRan| 20 vrarsRt | fagm
q PN ¥ ev=Ese T g2 ©1 98 wfd foRd gashed o gUR 9gd I e
o gashia T8N w1 39, YA, Uit qen Hgfaa & arel Jfedl w1 @S o
HROT g 2

@ (b) (c)

o 4.1 T 19 od YREED IR & HRO IAA Ak &7 IR, FEE o qd T
Afiretsrer €1 AR o TR AR Gk 1a YAl i Teh Yol 1 TS B | Gahid gAl bl
HAfufa=ra— (o) @ 9 HTTS & qa ¥ 9@ 1 AR gafed gt 2
(b) SI& ¥ S o el W 37T H1 AR Yaied Bl 21 (c) e <01 HON 1 qR o =R
R rfafa=ra | geai o wel T ST Yd YR hid €1 TRl q-Teshed o YHTE i
SUeT T TE 2

T I | W Ig 3@ TR gawia &F fRe yer e
HUI; T3l [, WA qen e ureme! ari W a9t SR i
gl eq we ff e fr foaem and frg YRR gasia & 3
TN 1 TH T WM foh Wigeelie | fhE YRR ol i eifd S=
Foftef deh R foRan ST Tehdr 21 89 TeaArdeR g fagasmet
T4 dlcedistl o 9g= o fawa ® off e

3T 1A AT A 3T dIel Jeaohed o 31eAl § 21 Frefafad
RO 1 STYAIET | FI o dcf o STeR i1 AR fola faga om
steran & (T Ao gasia) & & 695 (@) 3/ =7 fowan
ST &1 A o qot § iR w1 I St faga um stern foRp
& ol Tsh 1 (® )* 5 =Fe feharn < €1 ot 4. 1(a) 921 4. 1(b)

FI: T q feafet o qegeEd 2 tu fwfreem aitee (1777-

. 1851) ST o ifcrehforRiFT Toi
4.2 JahT g <, T SR &
4.2.1 94 3T &7 S 9 e U Sl R

ferelt aertar & B %1 Afamon @1 weafon T ¥ Teel 9 HWa R

3 o el 5 TR A 1 % e g 99 E S v ?jmﬁmi
= i 21 B9 9% <W@ ® TR |1 e o | et T W A

) =Rl H fomr foen S weRar 21 s Q SR ferera & o W = T 1 TR S T
2, T fomgd &5 E S0 e 8- T fo

* g e (fig) eMushl 3R Hehd ¥ d &1 Hish S| Yoiid &l @ qen
Fra et R # v Y 9 wia e 2 133

2018-19



% odifeRt

®
N
(o2}
i
|
(ap)
10
(¢ ]
-
E

gfged WA o (1853 -
1928) @iks SHeh % dgifas
Afqepfermmr, forea & wher 9
I o, geshca qen Afeht o
Tl i WISl i | YRTT SISl
R gk &5 o Ufwd gemEl
(ST 99 it e w5
fore g=id wRamy & SR e
o e gF o SARRTT TR
T foTT 3% 1902 ¥ et TR
YA T T sRA g Sfed
IATH W IO qhi F STER
R FS TG THIHN 6T ThH
g = fohan 9 37
THE | ARS S0 FHIHT0
HEd &1 FHIHTON hl o= Hid
T 3% 39 929 % 9R | T8 Ja
T on fF 3 i wTa qen
feepea &1 T AfERm W
Fereted 2l

E=Q 1/ (4ngy)r 4.1

Tel £, r o TR Tkl W € 91 & E Tk afeer &7 g1 hiE
& g T & 9 3= Foh el ik U oA F 1 S99 3l €

F=qE =qQrt /(4ng) r’ 4.2)

St T sreama 1 | € fomen <1 g © o faga 89 E 9
forey e & 7 ], Wq TEa difae fen o 21 g S den
o WU T Tehdl © 91 98 eeatol € Tifud el g Sar ok
T8 o o qRftd THT @ €1 &5 i SATHURN 1 U gr
faer wew T o qen Hedee A fagd 9o geehed i Thidd
FE H 3H AMYR I FHERE R fKepeem § gois g
el €9 o T1e-T1e 7€ §Hg o @il o et 81 ekl €, At
€ THA 1 Hor Bl TH 1AE U B SO ww= o, F% " fh
I o WY & ¥ ufedy 7€l gl

fonelt fomiy fog W fagm &= T s1eran stfyes oTeen o &R
B Gehdl 21 A Wk 9§ SAfUw O T dl Ik HRU I &
feer ®9 W GRS 8 S1d €1 37 T8l 21 | e 6 € gk
£ fF 38 sroriow 1 fagid #ed €1 T 9R A &9 9 ©
TETUT YT T el Shi HHIHOT (4.2) N 1 foha ST Heha €1
T eae (T &5 o WY-WY) gkt & Scq= Hid B
54 B (r) R0 FfEee fofan sran @ den =g of U afswr & 21 38k
faga &5 o guEy 9gd 9 gof 0 € 39 fKpeur & & fag W
afeifie foren smar @ (SR e @ wHg W Rk w21
A gRI I8 N A ® TR FE SRl o fagid o1 qrer s
2| AR H1 fagid 39 YR B-agd & Fidl #1 gaHg &7
Yedieh S Gid o gaehid el 1 Wiewl FrT gar g

4.2.2 JAHKE §T, AT IA

T fST fopa &9 E (r) 990 99619 &5 B (r) IH1 =1 Sufefd
o g fog 2w g (3 v @ fqem qen et e T amg t )

r W o) fommm 21 foredl e g W 3 <AL el g STRIf e bl 39 WehR ooierd
fopa ST Heha 2—
F =q[E()+ vXB(r)]:FW+Fw (4.3)
79 9l 1 oY AT, GRS A Ui e = Seafen) g fasga YoM W R
T YA oF SR W ek o3 1| 5@ &l i 3 GRS aeT shed | fogd &5 o
THRO O Al o o o) |l 3 TR S1eagd g geh 2| A g gahid
&9 & WY A fha W e € el frefafaa fagmand frerdt €
() ¥€q, v I B (FH01 F &, S q1 Gahg &) W el Fwar 81 FHorEay W

134 T ST §e1 HAEY W oA et def @ fa9did gl 8l

2018-19



| STEe 3R ek

(i) FRTT A g [ v x B | o G Geh1d &5 1 Tk QY OGS gl &1 afewr
UM kg &5 o HRUT Sl hi FHTE () I <l €1 T8 qel Bl © S|
I, o A YR & Al o olded Bl ©
(Tt feem #) | Sfar o7 qen geaia & i fen
TF TR & FUR 1 gieeial et 21 gt faem
e [UHFA (FH OR) o fag o 4.2 |
TFMT AR U= Fam stean 3faun g% fom g
e Bl 2

(iii) TfE A& A 7 7 (99 Ivi=0) @ gk

(b)

el YA WA S| ke T AR € ae forT 4.2 ERE F01 W oM @ F R0 (@) FIFE &
AT F@ & B ¥ 0 IV S GUv AT T TGHM. HIS HEARIRIE HoT

TR & o foTe =Stk JeehTa &5 o W I Tt T STNE w1 ¢ forant e <o g% fram g
RT3 H AN T B 81 AR A oF WHRT  ure @it 2 (b) g 4w suiefd § i
H8dq FaNv Ot & A9 Tk 91 @ F = q =@ &9 & (989 g #1 f3 ~q & faem =1 faon &
[vxB]=quBsin 6 fi, T& 6 a7 v 7 FIHhF &5 forada et 2
B o a9 &1 &0 € [f9514.2 (a) 3f@0] | gt &

B 1 Uf@AMT 1 SI A6 el €, S el uhish
@ (1 C), St 7o B o oiwed 1m/s 97 v § TadH &, | o 5et | =2 2l

farfia 4fd @ &1 a € 7R [B] = [F/ qu] 921 B 1 A5 =327 Hehe/ehald Hiex
21 3@ UBI & 2%7 (T) %ed ¢ 5@ fehien o%eT (1856-1943) o =M W @l
T B & Uk SISl | B 3Td: Ueh STUeiishd SI¢ Wisleh MSd (=107 3%ell) 1 W:

YA femen e B1 ferea o S &5 o forega URER 1 WRON 4.1 § g9ier W @

it 4.1 fafae sifqew ufifeafat § e &=t & ufmon & wife

ifae ufifeafa B T gR™mor (2%, T ®)
=2 TR T T 108

TANRIE | Wifaffis 39 & 1

B BT Gk & HH 1072

et % g8 W 107°

A e g 10°1°

AR fEepeer 10712

4.2.3 {aE[d YRTEmEl =eteh T Sfeehtd ol

7 el Toha TfaaH oo W g &F R STNfUd aa o faeeson &1 fawr
foga umaTe! et 95 o fow FX Gehd §) e [ 9O THOHA ST S A i
forel Bg W formR & €1 en el =rern (e geteeta iasiial aee €) ot wifd
T &1 YR o TIaeiiel argsh AFT| HH Sifeie 39 TIfaefict STEsT argehi 1 §el sHE
ne & =i et Tiaiicl STEST gkl 1 A nlA BE1 39 Heish 9 | Taied!
fored o1 19 foIT &9 o 7 Wehd ¢ % T TRRia S &1 ST9aRE dv, @ 135

2018-19



% odifeRt

(e1eam 3 <fEn) | frd a1 gk &9 B i Ul H 39 9@l W I

F=(nlA)gv,*xB
T&l q FFe ae® & W w1 WM T & @l ng v, FOED UR WA § den
l(ngv,) | Afaem e 17 (fod om qen fom um o R ==t o fae s 3
<fEml) 39 R

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

=[IxB 4.4)

el 1k |iey ¢ et uRAm 12 S foF o i oo ©, e ghent fewn faga uw
1% gagm 21 e i faea o afew € 1 TR (4.4) & Sifqn =wor o g
Ty fog 1 j § 1T TFaia s faon 2

THIHT (4.4) Tl B R AR Il €1 39 FHishor § B el G919 & 21 T8
g U B8 g I & TEl B A qR i Agfes Spid §, O €0 36 W RS
T 1 e, T FaF W dl T W A A GFA gR H AR

F=ZIle.XB
ﬁw&wﬁﬁaﬁﬁwﬁ%ﬁawéﬁ%
faemviictar (URTdEdish ) A9T Serehviietar (YR )

TecRHUT % Wk W ¥ 79 9% wed © fh < g o T g W 9 SR # © S S
S, m,, m, % TUHEA % SIHHAEA 91 S e % Gl 1ok ot oh SSRAMAT BT 71 T
T W YFR F= Gmm,/r’ & & 8, T8 G THewsn &1 Wete s 81 3w 5wr
feordgfaet & S & fom o, 79 < faga e q,, g, 6 69 r 9w €, a9 9a H
F=kq,q,/r? 57 75 &3 &, T8l k Th STIHAGA! Eeich 81 SIHHH 4, ke 1/4ne®, TRl & Aem
&1 forgasiicrar B1 s&t YR goshed o off &6 wh o= i 9 g €1 SI Wl | g8 fEdis
1/ATE, TEl p e Bl e el

TN G, e qU y STHALUE (i o &9 Fohe Bd €, W Tocahuol se el foea ekt
I W Teh 3@ B| Seleh Tecehol ot 3 a&getl o ot o WieAm i gepfd W e T o, faga
JaH o, & AN A eIkl o " o HEFH W AW w1 B1 ;G U e e ©,
e Ty meEd W R W ©1 gen ot el o foe fe-fa= | €1 oree ey TR gaen
faferzol &6t =t v ¥ TH G4 gu =1/ v2T

faga Tl e Tk Wifder TR 8 S e T S € o A faga & wem i qen qea gr
o JohR gIfad BT €1 gHeRT feior Syged & o YogeR W Wied o gfad g ok T, e g
Te fored ared & iR 6 & 7 el w9 9 fRfad e €, 9 foran i 21 5 YRR gt R
Tt wered =Y gaeta @s § gae sifld w1 gmed Bl 21 SHh! A9 gawrg &5 g uere
1 S T B A G BT Sl

IETEATT 4.1 200 g SFAE A 1.5 m Tag oh fhel €Y X § 2 A fog@ o
yafed & W@ 21 e fohdl ThaHH Afds B g9 &9 gR 91y o s o et
2 (fo7 4.3)1 Jo=h1a & 1 9REm @ H i)

3T 4.1

136

2018-19



I
s —
;
mg
l
fox 4.3
T THIHIT (4.4) o SR, IR d=9-arg ¥ Feifad € g6ep feifad & & fag g
R TH SIS 9a F {581 aRAm [[B @1 AMfeT S $9eh MR mg &l 9qfad
FT ok | 37: S
mg=11B
=g =
Il {i%
0.2x9.81 2
= oxis 065T % énﬁ’
o T, 78T W m/ 1 37efd TR FT 97 THIF T FAEE S T 2| st b
o Gah1a &5 H1 HHE ORI 4 x 100 T fSgeh! g0 =i Suen &1 2 5 ::y%
s
SEATETUT 4.2 I AR &5 HAHS y-3787 o THRR ¢ T SR HoT € =
x-378 o STIfeR A § (Fort 4.4 2w, A @RS 5t ford SR e S i g
FT (@) TR (FTT SRN) (b) W (7 ) 2l éﬁ
A _g |
Y 2
| T
=
X X X X7 X X X X X X X 5]
><></>§//><><><><><><><>< gg
T B xx ok x x 2
X X X X X X X X X X x X X
v—> E]
fox4.4
T U1 ok o7 v T UM x-3781 oh ST € SR gaw1g &9 B 1 fKon y-31e1 &
ST B, 37d: RS Sl v x B 1 UM 2-3787 o e (e Fom steran <feror e&a
IS Fam) B o7 (a) TR o folU 98 ool —z 3187 o ST 9 (b) &S "~
(4rEH) o fow o +2 2187 o W B 8
4.3 Jaeia & | Tia
31 B9 3R 3tfereh e © gaenta & o nifaeiier e o fawa o erezem & g
TRl (el 11 1 TSHYET 1 3741 6 fay) § 77 dian 2 o af et o
1 U1 1 TG T e H (Stuen ek foaudia) i orEgd ® dl 9 o9l 39 &l 137

2018-19



Ter 4.6 Fsfert wfa

TR T HIAT &1 R T & T AT T T ok RO H, GeIR T oA HOI
o o 1 TS9N o e Bial €1 @7 i S TEl Bl qe1 o o YT
o off 1S afterda &l e (Fafy Hon i faen o ufted el Tl =1 [
difTe, = T &% o wNU =, gE, ¥ f9= €, T i o wwia
(31e JfaEHIR) Fedd B Gehel © S 39 YR AT o -9 Sl
1 9 TR Y Fehal 1]

T el THaaM gahia & H AERE &1 i 1fd R fa=r w3
weel 39 frufd W fomr wifse fSed an v geshig & B & oeded 2
e o g v x B ARYehg ot i ifd 1 il € qe1 gaw e &
e age T S HT 21 AT v JAB T TR & Aq9d &, al w7
(erefa forddt g o s7gfer) ader Tfd #m (fa=1 4.5)1

g o v 1 1S 377 ®, B o ST dl T€ age Tufiatdd @l
3 it ST E % g T w g e
guifad &l &M B o daad (Rl ad | 7fd, 98at i
«ifd, ade fa & ¢ Ford 77 e Fefert iy Sea
Fx & (e 4.6)1

A+ et wenell # 98 W faw © (:fEm
3™ 4 el 11) fF Al forst o1 & AR 991 &t
55 @ @ 9 FU W TH oA mv? / r I ok kg H
3R AT 9 o Aeferd hd el & TG eafirehy 9t Hed
g1 9 a7 v gawt &5 B o daed 8, @ gashia ao
A v q4 G912 &5 B & eload Bidl & 9ol Sehg ool
1 Wi gHepT TRAMT g v BB 81 T 3A(9ehs, ol o
S| ! FHIH o ®9 H foa@q ™

mv?/r= qu B,

r= mv/ gB (4.5)
o eifuss wam = sa & eifuss fafida gm0 &

e grit qen faffa g o @1 e A S e 0@ @ o= or o

w=2nv=qB/ m [4.6(a)]

FIVT IR o ST e St W R T FA F_T v o T emgfa B1 v o el
W i T A 1 e[ & feasd § uh eyl uE @ (S99 4.4.2

3fEm |
T URehH Q8 i § @ 999 T= 20/ @ = 1/ v, I(< G & o FHIE 97

H1 HE FaFd (v, N F) 7, F01 1 v Fefor (FdaHr) 9 2rm T
ol § %01 gR IR & o SR el W g i fow W gt e wed 2
THHIT [4.6 ()] T STAN HH T eH I el 2l

138

p= v, T=2mmv, /qB [4.6(b)]
T oF e SFee i A i gsford] 1 e wEd B

2018-19



T STewr 3R e

IEEAOT 4.3 6% 107 T Jashd &3 o dded 3 X107 m/s i =1 & TqHH
forell SO (559 9 x 107! kg T 37T 1.6 x 107'° C) & 11 =1 fireenn =71 22
THHT T TG BRTT? SHR! Sl KeV H URehferd il (1 eV = 1.6 X 1079 J)

T GHIHIOT (4.5) 1 SUANT 3 T eH I ©
r=mv/ (@B =9x10° kgx3x10" ms"' /(1.6x10"P Cx6x10*T)
=26 x 102 m = 26 cm
v=v/(2mn)=2x10°s" =2x10° Hz =2 MHz.
E=(%)mw? =(%)9x 10° kg x 9 x 10" m?/s* =40.5x10"" J
~ 4x107'°J = 2.5 KeV

et & S STeTehT q STRI TSl | SRSl | a0 ol STcdid dTeel 59 K@ a1 Bl T hid
B T FeRl 1 SR g S wer o feminte © Sa € Sage qoi oft 21 ifaent o o
wm%ﬁmwmwéw%mwwawésmmawméﬁm
T Tl €l

M AT SEHA m e A g 1 HIE H01 ARFIF 37 v @ o gashia &5 B H Ja91 il 2l
I CfSIT 3 o T Foohid &5 o THIR STodd v, T 50 &5 oh Sfeeen 377e v, 21 Al o
W S 89 % SE FIE e T ¥ 91 v PR G 89 % SR T @ 2 w0 R
Wéﬂ%&fﬂwwéﬁmwm%ﬁww x B) 1 el & okt faem v qen B <
& e B 21 S R ST 4.3.1 % 3@ T €, 9 WBR HU W odel T B B g9 S @
S & e 9 ool Td et &5 o wiead qof | Bl €1 Si6 Ig T geshid & o GHiAL HUl i
T G fa 2 S § A T S e e % geEe A9 % s et A S e o
ot (@) o <erten e 21 A e Wt g off St € o off shefort 9y W nfasher o arw ° deent
ST 8 % AR R T FO ¥ o R A 31 S aRe e e g W 3T & o 2
& HUT W HIE HE TEl HLAT a1 AT H1 URANT GAE @Al B

€'V lnr2ibe

(GY]

YR FodTdd o 99T gd O foemmel e o seiagi= a1 W SR Scafsld g €1 ST 9@ % el o

<ehid & & U9 | e W € 9 &5 W@l & ok sefert gy ® fq i €1 gedlt & gawa

& 1 & W gawE gdi R 9gd TH-99 37 W ? [[fEw fom (b)) 1 e o fehe smaw &

T §¢ Sl €1 A AR w0 aHed o Ul W qe THIfS W TR €1 Sufe Sifads qH]

B YR ScAfSia Hed € q SIS AE2ISH TATY] Tellsl FehTel Scdfsid hid &1 Hifaent o 38 qftere
1 I YAiT i Fed 2|

139

2018-19



% odifeRt

140

4.4 9 Tae@ qem a3 W i
4.4.1 9T SUTHAT
1 S € o forega e geentar <M & w1 Suftefa o v o o Tifqa g e o o
T TR (4.3) % STER Teh ot i hidl € 59 36 YR oFe i @
F=qE+vxB)=F_+F,
B Tl fo 4.7 H <Y aR o Wl feorfq w fomm i e faega
&5 T kI & Tk T o e & q HUN K1 A7 T AT & o ceed
S

33.0

HIESRAE STATShaT WSt
http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic

|

>, E=EjB=Bk v=vi

F,=GE=qE]. F,=qvxB, =q(vixBk)=-gB]
& F =q(E-vB)j

39 YR 9 ¥ 3efT 1aR fora 9@ 9 gaehid 9d T S o faada
feon o €1 9 <ifST g9 E 921 B & 9Hi 1 39 YR GHEINNG w4 € T 3
Sl ok ARToT IHH e ST A STeeT TR el ot I B ST a9 STEsT 3 &
H fo fasifya gu ™9 ®aml I8 9@ e S e

E
gE =quB e v = = (4.7)

39 I 1 39AN fafe= wifa & Ifaw staet (IR 3ok STael 991 S8AH §9
off B) o qo § forell oo o o STef¥rd honl st A W feman St €1 81d: hitea
<eehid 9 T &5 a7 el o THM w1 % 2| heel E/B %1 =e el &0l
& 39 Hifd &l aret o 9 fon fasifua gu o € 5 fafa 1 STEm 91 1897
T Sl S A A SAa Rl SATAR-FEHM AU (e/ m) W9 | foman o 39 fagia
1 ST FAAH SRR | off fhar S 21 9%t i @ S emafvE o w6,
T ST, ek STEY-SeAUH S % SUR Y hidl

4.4.2 AEFARCH

rEeAlei STEfYTa holl Tl AT 1 S=a SHoliall qeh iid i arell 451 81 SEeh
STfehY AT Gl o 3T9EU o fall ¥ 1934 # .37 @Rs e TH. TE.
A E S I I S 1 G 1 A e e SR T g
w9 | fagd &5 o1 geshia & I %1 ST TR S 21 <k 3 S & TR g
o ad AT S &, 3¢ #1467 Fed 2| Tigaaieq § 39 qea &1 STan fhan
S ® foh “<eehia & o qfiehmon e orel Safi Sl aieha w5 srgfa o
1 Solt R F3R T i o AferRien TH qe S erefgarehR wfsheRt S Ug &
i, D1 A1 D, o = T Shid &1 39 61g o Il Wi ‘S’ (Dees) wed € i
3 U o FuiAren o 31eR 'D' W9 @ 24 € o 4.8 W WAl 1 oHeEen
AR <A T R | T oh SieRdl o el ol TR Ted § 92 39 W ferea &
& LT qufa wu R Gawt & w1 wHd @ e w0 9% U €l % e
adel T YAl 21 YA IR S k0 Tk Sl W gEd ‘S W S @ ' 9N SH
W fogd &5 %1 w81 Yeedt ®9 9 faga & @ fug aiafda g @ @ e
ST 0T 1 el TR o 1 GHSTE el 21 3 g8 gfvea g € ik o ued
faga & g a2l 81 8 S R0 W H01 i Soft § gg eidt &1 S-S ol

2018-19



T e 3R Feshe

ﬁq?ﬁaﬁ%wéﬁwwaﬁﬁmﬁ%ﬁ%ﬁ%l 37 U 1 9 HiTARRR
B B

TH 9R G i faifaa fohan smar @ aifer st qen arg o e1ujet & o= gug
S[AH €1 ST S W Teh S YeAred! afeed] ST age i Sl €1 et 4.8 W <wiin
T 3@ | A 3Tel SRR 1 (H01 GeiH) s P g by o €1 3 foreht
T ‘S eredgare] 9 W A Hd g T/2 99T SIaud § € oF org o e
T | T §1 T8l T URehHor St @ et 5 gt (4.6) o STER

o1 _2mm
V. gqB
gB
YAl V, = o (4.8)

T T % SMUR W I TGN F GEFeiciT SgT hed & 91 T v 5N
faféee faran < 21

TrEaeiT | STIYIE aicedl 1 ST v, 1 39 YR WA fohan s € &
I THa ® SIFA 1o oM URhAY QU kA © S & THT W S T g
uftaftia &1 STt 81 36k fou sTovash wd v = v i SIS &1 I hed &1 Hid Bl
S 1 FAESE 39 YR a1 911 2 fF 9@ o9 D, % SR W 9ged ¢ @t 39
T D, fre1 favwa W g @ qen o1 39 fod o ® @i e €1 € o W
HU TY & H T HW § TRl fad & T g1 w9 &0 U € ¥ @ W
S W O I Sl H gV R Ifg Bt € (Tl VES o JE 8 T
o SH G 1 dieedl 1) G (4.5) ¥ 98 W § §
foF T % el w1 B § 2 AR, RS Setiet | 9 BR \
o R gig Sl STl 1 3T SISt o siel aRaR SH T '

T A B4 ®d & Sd a T o HT €IS oh el
e e o fou eavaes St 9| e R oid| 39 Ty
R o gt e g faeifia giee frfa &l gro freem
Y are el S &1 TR (4.5) 9, 89 e el & —

gBR
UZT (4‘9] .....
TR RTA R yer s S an S sl Benss 7 XL
g T I LN

3d: SAEAT i TS Selt

1 , ¢’B°R?
P w— (4.10)

HrEAlZA o1 Yo 39 qed W G @ fop foreht
3 o Teh YRGHHUT 1 THY 3TFH i =Tcl STdT el hi
e W Rk T 1 e w1 ST 3o @i
Seligad hUN G Aeh TR SHRI Shich qROTHT Aeh
sifaferanati o1 sreme & o foau foRan S @1 gHeR
S A A S e S i e
3R =&l o foh ¢ yerelf ) Syafud we o off o s

o7 4.8 AEFARA *1 Faed RE| f§g P
AR HON S1efen A 1 Ei 21 A SAEfR wl
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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% odifeRt

21 TTF1 ST eaufaea ugref #i 3c0= w0 § o s 71 27 eafaea uged
i TEqarel | UM o FEE qen STeR o feme S 2l

ISTETUT 4.4 FEFAH 1 fers g 10 MHz €1 W2l w1 @id i & fog
TG Gaehia &5 1 W feha e =few)l 4k €9 &1 5591 60 cm ® A o
B 3T W2 g i s Sl MeV | qRehfed it

(e=1.60 x 1079 C, m = 1.67 x 10" kg, 1 MeV = 1.6 x 107" J).

T Sifer Mg Wi oF Tisaeie o ek gl aney)

TN (4.5) A1 [4.6 (2)] HT STAT 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 - M ST o &5 | Y91 i ael Sl <91 21 . HeIg T8l i SR&feidr oh Rol
T 1953 H ShictehTdl o GT8l AT Aifdent Teem 3 37" Wiz €fud &3 for@ o1 g6k 9g=m
A sier € 9ra & fafee gl Se-crr Gifteh eEYH e (TIFR), §oE; 3feiig giem
forraforaner, sTeiiTe; a9 SIS, hicrhidl qfl 3Te fovafarerd, aeea | Hhihite-alced TR &
%% RS TiYd &l T

I3 o SU H a1 s 9 € W @k LM - 5.5 MV U Hefi9 11 TAT] STIEHM ohs
(BARC), §= (1963); 2 MV fHet Hi= W Grenfient Heer, SHg; 400 KV fHet 9eie s g
feg forvaforaner, SR qen gSelt favafammes, afearen smitent o et favafaee™ g/ 8H fhu
T 66 cm WEFARH 1 Ise favafaacd, s€himg o wnfua fran T % @Y sole[ o) I
foafaene™, got # o Tenfya foan Tm

YR AT 3T o IR B Ueh Y@ AU IRl Soll gdrelieid s (VECC), Shicrhdl §RT gord:
AR GHIEA] 1 STANT hdeh TREd] Hell wrgaradier (HiHd wtep fohan T, w9 9wH] ST{Ee™ %
(BARC) 4o 4 2 MV 220 aF € W% ©Reh faenida wd ffifa feman qon < ifiveh ereem geem
W14 MV <20 Ueelela oRes eqfua fman =

THoh v Iy € favafeaer SEH 3TE (UGC), o0t feeeft = ofae favafermer gfawn & &9
o sffavafaemcd @k %% (IUAC), 7t fioeht ® T 15 MV 320 Uoaigq; Hifdet Gem, Ja-ver
H U 3 MV 324 Yeaig; S, Sl & SEUM 1 WA @i e, deuers qen gfa e
TRATY] STTHEM o, herdashd | ] 1.7 MV 2082 T@ftd u| TIFR 9 ITUAC 31 €t 370t gfaed,
W@L&NACWWWamﬁﬁmﬁﬁwaﬁamﬁﬁﬁww%,%w

R

T ookl o SAafierd TXAT] St T 3 off oga ¥ el ke faepta fohu &1 Ton o= e
TNt oy, T2 § Th 2 GeV foswig fafwtor g ffta e s @1 21

T Sett fa9mT o § fosheq o €9 H wfed Icaed aen fogea gqred o s oh foe &
weIferd WIE W foER @I R
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A STEe 3R ek

4.5 Tagd 9T 3ETd oF HIUT Jaehd &,
srar-dee |

e gearehia &5 w0 o € o gt faga uett (steen wfaeiier syEei) qen Sl &
IS e S o HROT 3G gU S| Tel 3T v g ¥R qen $9eh
BN 39 Jahid &3 oF ofe HaY o aR H 1A &l 98 HaY ar
e oM g ura B 21 e 4.9 ® wek ufifa fagd um e XY
Tuttan T €, foew faga o) 1 yenfed @ W 21 = o sifdsten staed
dl W fore=r FIfSw) 79 <ife g4 39 s199e g 369 r 30 R e foret
g P W Gaeh 1 &5 dB &1 7 (i e 21 9 efifse fereemas wiew
r A dl o s Q10T ST 1 q IE-He I o SIER gashid &
dB =1 IR forR[d ¥/ [, SaE faFd | dlIeF SAIshAgant aen 4 roh
Tt o FRAAR 71 39 &7 &1 fGem* didenr o qal o ofead et ST
Tfeer Hohd Tgfa o

dchIdlxr

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

T&T 1,/ A STTRAMATGER Fodis 81 ST THieh 7e o] g © Sefh
ey fafa e 2

T & 1 gRAm
Uy Idlsin @
4 r?

Tel T Afee-TUHThe o U | dLx rl= dl rsin® 1 ST & €1 et &
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, 1 g kT (0 Fafd) w1 gawvicrr fFaas Fed 2
Faw & & aE-aee fem oI fersgfawt % gem frm o 5o gurang

& A1 P AN THH ¥ P T YR B-

() 3 dewE ¥ wiE A A oW W e g 9w # 0 o
SHAAE! Bid &1 S €1 el W STeARer Tl o g € (39 Hed | T
e ST o i T Al S et e e & 9 for oo i, foa e
feer @ & a7 ]

* dlxr & fEen <feor g U= fEm gR ot wr e ?1 dLden e & qoll w1 SfEw se
HifSTY for o veel |iew ¥ g 9iqw &1 AR 709 X W 21 A i arEed @ dt ko
TR 3R Gehd M IfE 7 feromed € o IRomH ST KT IR FEmI

2018-19

® Tog o8 <fid & & fo &
FTTST oF 9 oh AfTcAsad < hi
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(i) Teererga & efeer Gid, S9 Sgd ST, GRI S Bl € Sl et & Th
et Fia S9, 1AL gR S gl 21

(i) Teereea & Gia 1 &5 o fag o T ool foreemam wige & orfew g @
e gashta & fazemus wfewr raen fagd o o=@ 1AL & qal & daad
g ]

(iv) sTE-Tred forem o epior W feitar € S feer S e o e B fes 4.9 W, fewn
dl (391 7o Y@ ® forddl off fog ) gohia &9 g 21 39 fRen & emfew
6=0, sin 6= 0 qA FHH [4.11(a)], IdBI =0
T feepeer i fagasiien, gad fSepeem &1 Jaeheiierar qe fafd gkt &

AT H T Uueh w2

Ho 1 -7 1 1
80;10—(47580)(4n) _(Qxlog)(lo )_(BXIOS)Z _CZ
0 Hey o favg | &9 faga e @ o oA 8 H == witl ik fata
H WohTeT 1 T TR B, TR p g, TRETT F FfEd e, 7o, H § foe off wR
HF 1 =9 FH R S h1 A = = 21 S 1 SIAeRT H p 1 v e
afEmT 4n x 107 2

ITTET 4.5 Fl5 g o 979 Al= Axi SHE TF 359 U [= 10A Faied
21 W 2, got fag W feora & (o1 4.10), y-2781 R 0.5 m S0 W feora fereft forg
THoh HRUT Yhid & 1 91 OF €1 Ax= 1 cm

y

B

|

0.5m
\ —> » X
— Ax —
ferm4.10
T
Idisin 6
B 1= 22 "SR (i (4.1150)

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

0=90°;:sin =1
|dB|=10_7XIOX_iO_2
25x10
TH Jehia & i e +2 e & 21 5@ wRo 7w ?
dlxr=Axixyj=yAX(ixj)=yAxf{
Tgl &H AR WY [UFH! o FETEd ThiE O H AR HE B
ixj=k;jxk=1i;kxi=j
& T 39 &5 1 g oy 2

=4x10°T
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A STEe 3R ek

3TEl 3T9M § B9 JhR TR °h RO Gahid &7 URehfed &l o o
ElRissicelEpEicaictpiuicaul

4.6 T aMIaET gTTH UTST o 78T WX Saehid &

39 SN § &Y foa URIeme JarehR el o RO SHeh 3181 o SRS gahia &
1 YA 41| 39 Yoihd | fIael STg9m | afvf ey foga «m se=at (1d1D)
o e i G e ST g0 9% Ad € foh yenfed fog o eraftedt @ qen
oAtk g feepea™ (Frafa) & faran w21

e 4.11 9 gUR U1 § Tomh fagm om 1 venfed g gY
TS T B1 U9 ki et fag W x y ae W feer gwitan w0 € e
e 1 A RB1 x-3781 €1 oW 1 a7 21 BH st ot o foig
PR G & IR HTN ¢, WA A fag pomr % S
T xR feom 7

Y1 o Fes seEd dl R faur i, 56 o9 4.11 9

dB

dB, _

=R T 21 dl & FHROT AR 8 1 GRA aE-uel e
[FHTT 4.11(a)] & 3TIER

dt

dB=&I|dlxr|

4.12
ar r® ( )

V4

1 r? = x” + R?| W &, I BT R A S, T AN oz 4,11 Foew R g SR gEEE O@
4 3fefty fag o foen™ |fee o wfoad BNl SR o [, & sier w gasia & =9 fo o @ e
4,11 o 3159 dll y-z &en & & Safer fowemes ofewt r 3@ dl & w001 Gas &9 dB a9 e & daad

dl1 ¥ 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 cAaad 81 THH
TF x- 37996 dB, TN x- 3181 & waed 31oda dB, 1 S x- 3181 % waed STl
1 GAIRTd w4 A o FRed &1 9 € qen 6 g qRomm 9 g @1 S ok
faw, fot 4.11 ¥ =T SAFER dlsF HRO1 7699 dB, 39k ara: fawlia di sega
% T AR 5 FRAGA 8 ST €1 39 YR Sha x-31ee g e ara ¢ x-faem
o Y 2 FANEH A % N dB, = dB cos 6l FHIRIC Hich Ww fmdl ST
T 2

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

2(x2 +R2)3/2 (4.15)
SR IRome Kt T favi feafd o €9 A 70 U™l o ohg W gasid & W

F THA &1 TH UHR T8 x = 0, 91 BY U Bl B,

B=Bi=

=2R‘ (4.16)
TARR qR o HRUN Gah1a &5 W@ &% Jashr a9 a4t & fo ot 4.12 9
9T T | G & i TR (U 31 1T BE 7SS 499 g Bl 1 FE
o e e e 2,
FAHR TR & FRI 377 379 ¢ &7 1 gelcit i 9 YhR AT foh STferar faga

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

==

Tora 4.12 fFdt fogaarst uwer &1 gawia &1 e &1 faw awg § afvfa 3faor e
TS T GRS gawta & w1 e i et 81 T % Sud ured 6l STy
qen fret wred i <fEon g " ST w2

SEATEXUT 4.6 F14.13 H 1M o1{ER foreht wid ar o 12 A e om0 yanfea

2 @ 2, H 2.0 cm 1 % SrfgRrRR =19 § Higl T 1 36 = % %y W AR
g3 B %l A

@ (b)

fox4.13
(a) Ee Gl & HRO et & T 272
(b) Torm &9 & 3refgm gR1 B o & 721 SNTEH SRR 9191 o AN | e ® SR
e w9 o 4 T TR & F9F 2
(c) R 39k I H His INadT RN AR IR 1 SH 551 o ePeiegd H w8l i
o | fot 4.13 (b) § <uIT SR 3ot fom # #ig <

32150l 4.6
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| STEe 3R ek

&l

(a) ¥ el o Yeieh FaFd o foIq d1 9 r @|il 21 31: dI X r = 01 36 R
e Ge |B| HI %IE I0RHE Tl 3|

(b) @1fgmmhR =g % Feft Gel o fo, di x r 9eft Tk S & Fuick & (FIF
ael o i 1 W gU) | 3@ YRR o gl AEE uim | gt € S 2
37 refgaeRR =g o foru B 1 fRen fer e fam gR1 g g @1 gHen
TRATOT SRR T o fIT B w1 S el €1 39 YR B 1 A 1.9 X 1074 T
2 qu1 Tean S % q o Afcieed SHeh Wil ST g 2

() B 9fAmr df @&t & S (b) H ® R fEen fauda 2

IEET0T4.7 10 cm 331 & 100 HEHRT AYS T Y i Fhet T Feett W fa=m
Hifere fTE8 1 A foga o yefed =1 W@ 21 el & ohx W gakg & 1 IRAm

I 2?2
Tl dfh heell FEH AU TE € o1d: B0 YT JuIR 3999 &t 5591 R= 10 cm

= 0.1 m ¥ HHd €1 B 1 F@ N= 100 2, 3d: Feshid &5 1 IRam

_ MNI  47x107 x10” x1

B
2R 2x107"

—27rx10*T=6.28x10" T.

4.7 TR w1 ufuedity em

AR-TE 0 1 AT HE H T 3 dehfodes d Sfael U™ o B

UfreR o aftuefta fem o foreh gt g foaeht @i i 81, W fa=r fean
ST €139 IS W foed ¥R yefed gt 71 9 I% faeR w € R g
Tgd W 37y W@ el ¥ fietet s @1 U8 g U W@ e di W faER
I BH 56 3ferd W Gosh1d &1 oh TINE ¥k B, 1 A o1l 721 39
TS LT g 9 o1 K31 [ G B, dI=B-d I]| 39 YHR & Gl
TOFHS TH IO o A1 Ao T S 21 &1 W R faaR i © i
S-S STd H @A Uedl @ Tl W@ 9@t ¢ a9 TRl AN TS
FHEREA &1 STl 81 UATER 1 R 98 wed R 98 wHehe e 9
YaTfed B el ol fagd ¥R 1y, T S €, sterfa

$Bedl = I [4.17(a)]

Tl 1753 9 oA aretl et Foqd oI 21 39 THIshe i 53 &1 HiHRa@n C & Hardl
% % SN fean T 1 SR Geu o fgen gftmfed @ S s e fem @
Bt 71 270 STT 71 k1 el v 39 feen o wifgw fog e ® e gaen §B-dl
A drr T gt 71 q TS 1 fRen 39 fRen 1 wardt @ foad ford o/ 1 e

AT T R

Tgd | STIUART o faIw FHeRIT [4.17 (a)] 1 el T Wellhd €9 qAw
g =1 21 89 I8 " TR, 39 Y o gl | UE urer (RS9 tferde uren wed

g1) 1 I TG ? S 39 YR h1 ¢ TR U o yedeh fog WA
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a1g Uit (1775 -1836) o1
T WfiRR T i s fom,
Ay Td WEEd 9 fawid
forgamifent form =kt semfien wEf
TR T o gfas o e 12
¥ &t g H =4 Mg § Herd
TIfe & o offl TR 3 e
F1 S F1 HEW T SR G
e & gase ° a9y @ieH &
T gamT &t TH Al @ UR
FTl 1 @Sl i gRofa 1827 H,
Mathematical theory of
Electrodynamic Phenomena
Deduced Solely from
Experiments 9% q&& o
TR o &9 H g3l 38 IRehedl
w1 T Tt gawia yww, gt
forega amieAl & R B € AR
T Y wgd foy iR errhg 9|
T 9R I8 FHIE UIfctad ol qr+ist
1 FEa0 ot 9@ T 21 61 T HY
39§ =EifEn @ SR g @ T
ITh! T o TeeR W I8 AN T
Iehifola & — Tandem felix (3
T 9g) |

(i) B 9191 o SqEREg § den JREAW fEdie B R, st
(i) B 191 oh 3Tfcioed €, 31efe
(ili) B T B S 2l

39 A AT L aer 1 9% e (wr) ® fees fow B
TRREE 1 7 e e § uftes fogd uw 121 S
(4.17) ! 39 YR e T Gohd ©

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

S ferdl fep@ o 3@ YRR w1 TEinfq g S fm fom 4.15
o dte faga uRER o= dR % fae @, 99 tfreR w1 fem el
JaH & F1 TF WA oA w4 I0F T4 ¢ 5 Sk 39t
TR € S o ey frem fagd & w6t fuifa w6 o Tu geEa
F3d 81 38 e XU T 3 4.9 H <wiban A B urer 1 G
@1 1 T TH I @ A1 gaAH & g9 b1 qify o weiEE
21 i [4.17 (b)] o 9 U & foq 3w e 9 W we
B. 27r ¥ B9 98 U € fF GR & 9R r 3 W gARE &
TIREg © a1 38 36 YR e fehal ST Tehall 2

BX2nr = u,l,

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

T 278 & SR W@ L) & K1 GRAT FHH 1 TR
el § e & | aorHbR qafafd € S e S
A Frdensrl W s #R Herar € hadt T & e -
e B ol el ot TmiEta e € wHenst % e W
B S B
() 39 99 & fmet off fag w e & fen soer weiE™ 2l
S B1 o7 Tol 4.1 (c) W e S, e =l g9 Gehd
¥ oo gan Bl A W@l 52 0 geant & @ wEd
2, 9 W ol 21 T TeememE &% t@ied 9 fa ?
feoRSga & W o7 STl ¥ AR qen H/U AEw |
AT B #1 Eie fagd YERl =t o gehig &5 o
fou oo e gam 1 Ygifass TIEiehior i 2
T 3 A 3 A ek 91 98 ¢ T q@ry a) S
TaTE 1 T, T SRR T R 38k HRU w1 & 3T
TEl B| I8 el dR o Tefeeh I 3TH W feepied g
21 T & TR o & SHHE @ qen ferE W W
(3T g o) ¥ T o Fchuu 7

(1)
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T e SR ek

(iv) 9 AR o HRU I Jahd & Fi fIem Hi F4ia e &1 T W FEm

21 38 frm 1 3o e Feme Fed €)1 98 3 UER ©

AR 1 379 1T 819 T 59 JohR YHIST [ STqehT 7T g7 a7 faegga &R 7 fom
FT IR Gahd I a9 AP el & G Ht 9N FaHia &7 w1 w7 g

R w1 gRuefe fem am-aed fm 9 o= @1 21 <A & Fem T am
q R & W Felol o hd ¢ aol I & Ll fagd um @ wmE ifas
RO <l e A €1 S Heie R % e qen aE-wed frem & o= @ S
& Geter MY T qen hard Frem & i | €1 UfeR 1 Frem qen ey 1 frem
T & afaEn steren aiyss W frelt sifass afdn (Faewta stoqen foe@ &) &1 gay
ot st fifeer Tfer 519 o1 o o Sufterd O (foRq@ o/ steren oW & =
Tl T hd 21 FET A 7 A 9 I8 ot 7 foh UfeR 1 uftuefi frem fea
3 TR foaed oRiet R @n B @ S 9HE & | aiafid T8 g et
IR BH IRag foed o @1 1Y HeE | "I Sl

IITET0T 4.8 T3 4.15 W T oell Wl IR IR 1 o (5ot B a ®)
fored oIt R e ol faea o) 1vefed =1 @ |, <t e R e faga
YN 39 SR FIE R THEAH &9 ¥ foafa 71 &6 r< adeir> a ¥ gah19 &9
qfefard hifs

fora.15

T () T > @ W foem Hify) 759 qmwr w2 sifend © o Syl %12 o 91
Tohsl g9 o & § URTE U9 §1 3H 99 o fog

L=2nr

I, =991 g uRerg o omi=1

7g it fereht €e o ar ok forg gaifea soes 2

B(27n) = p,l

g o Ml
2nr

[4.19(a)]

1
B o< —
. (r>a

(b) FohUT r < a R foreR HifSTT) soeh form Qfiser uiet o o7 ¢ | w1 @ifra 21

* FHEl M AfTu-3) gere (gosh) fam § 9= e g W wed #1 T 9 U fem
faga o) ol % e W kg & B 1 KN 3@ € den guu Y ford ¢ner =
TR % fau B &1 fxen @1 w7 Fromi o of qen sifei & fa= afme 7
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331807 4.8

39 99T ok foT g9 1 B r TR W,

L=2nr
79 el Ufas e o I 1 7 [7E € W 9% 39 79 ¥ F° 2 i e un
1 foeror whaw €, 9Res faga um & &9 & 7|

I, =1(’"22J &
Ta a2

2

R o 999 &1 SYEM w1 W B(27r) = ,uOIaLZ

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

2na’®
Bor (r<a

< | <
& i 3
2 i \//A
: .
a
fo34.16

571 (4.16) § B o IR0 9o AR o g 9 g0 r o o U6 9091 T R | AR
&5 1 TR STI-379+ TRIRR WISl (1 37ee 2) o TeREd € 99 I g6t Sum
¥ veet 9 fere S ek <farol wwa frem @ Fruffa 1 T 21 3w St | erevash
Tfafa foomm ¢ zafae s R tferer &1 fm e @ @ e s e 2

Tel M 37 Irg o1d I8 € foh S UfreR o aRaefia fam 6 gt ot o
W AR R ST ehdl @ T 98 T IR § GEH1 & F1 Gk God € SAEH
T S| 3EXT o TN, TR 4.6 | 90 fohT TU gamehi o o FehioT §, 39 Wi
= B = 1,1/ 2R [FHI601 (4. 16)] 1, Sife W91 o % W gawhE &7 o o 8, o
T o g ey & femen S wehan aenfy wH sgd o aiikufaE € e see wafhta e
2 e 39 e 1 gfaurgde o] R ST HeRdl B1 ST S9N | W SHehl SUANT |
A ITART B ATel $Td START Gashia FHeami— IRAcTT T8 2Rise g1 30— ahid
&3 ! URepfad HW § 4|

4.8 ufArferent qem IRige

IRt den 2Rise T < SUHT B S Yehid &F Icq= hd | efifae o
AEIH IR & A H o forQ Rt 1 STAn e ¢ fhehe o
STIYIH GaHTT &5 ST H o U 39 IA 1 HIH T ¥ IHAR foha S 2
uftiferert qen 2SRige S o € eH S=u gafafa it feufa Se 6 fierd @ o
Ufter - smar o @ faean S genar 2
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A e 3R G

4.8.1 YRRt

e TEl U el URATTereRT ok fore o ==t i) oe qiATersh § e qead 9 @
fop fTTeTent 1 g SEeh! B &1 qor o ifies ©1 IRATiert & T ol ar
Tftict o SR W foraer eran @ fraw yeies % 31a e oF % o 1l hIdT T
B 1 39 YhR T shi ek IR WIST HIAT ST Hehell ©1 feorell afiiferent o @it o
& HRU SO Pl GAR & Gk B o Tehid &l 1 dfkw I g 2
ufTfere W @i & fory gmferd ari w1 SuAnT fehan Sar @ difer Y Uk g W

() (b)
o 4.17 (a) wfiieren o fordt wm 59 wosear w6t gfic @ arew @i=n <9 1 8, o R o &5
el STel SRR W < A B oA 9 2@, fhE WehR Ure-ure feerd %l ok |ie gawi &5 U
TR I FRGd F= 30 2 (b) e uflkfga ufAiferst =1 g &

o 4.17 o ot fkfirg afAiferent =61 gaanta & <wifan @ 21 o 4.17 (a)
T g 5 URAThT o U @S i fawiiid e fe@m 21 fo4.17 (b) § ger
I ¥ T T © TR < qE-ur oF i o sie gt &5 T 8 Sl | e 4.17
(b) & B9 7€ <@d & foh 3.9 o HeH fag PR Gehid &5 THEHM, Faol 9l
UfIfereRT o 187 o SIS 1 Wl W o W feg Q W gaehta & geet € SR |y
& I8 ufAIfereRt o 2781 o ST € AT SUhT cAsed el fcded HiE e o
T B S-S ufEfereR HY o ¥ gfg B € 9% del SorehR wg oh Ueel S
fe@r 3 @t ¥1 o9 4.18 ® 97 atniiopd foson fefua fohan man 21 wfiferent o
TR G & I B Rl &1 GRATerRT o i & g W g & o1t ok

YT BT 2
- 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 X I X IR X TR XIX]

TorT 4.18 srafys o6t uftfest &1 gaw &1 gawig &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

fordll TR UfEeR-T1et abed W foeR wfw) St ff 7w aeh f&an s g
2 cd & IR &7 T ] Y Gel be d9lad & TR a1 & 61 52k A
21 39 TR I A W Gk &9 § RIE AN TE | TH ARSI ab o TR
ah1a &5 B, 39 YR, UfeR-urer 1 Efieh @eE L= h |

M ST 9fq ki e B 1 GEA n ®, d6 WU 1 ol H@ nh el 39
TR IREs fogd 9 =1 (n h), 711 9fiferrt ¥ venfeq faga om 81 tfewr
o iueft R o SFgER [EHIR 4.17 (b) H]

BL= u,, Bh=ulnh

B=u,nlI (4.20)

&= o1 fewm <faror g% Fram @ W et @1 uRifernt 1 gmeE: ST ThEHH
TR &5 U i o TeTy foran Sl €1 ol e1ea o B 9% 3w foh ufifernt
T i T elie e Tt Toeel gaeshid & S weT H9d 2l

4.8.2 THITS

€ Weh IR GiEell Soal 8l © f5d T fohelt qr o sterfus %
- R AU S €1 59 Uk UH qiArernt oF w9 H of @
S Hehel B 19 &% o foIg gamRr Aig T w1 s fe
4.19 (a) ® <9 T B1 TEE [ TeR[ ¥ yeifed € W R B9 e
— I <@ ff 2Rise o fidR gat Koz o (S5 P) den 2Rise o @y
(5. Q) W Fawta &5 7= 31 forlt el SRise fogen Y Terhy
fauwe g ®, o forg SRize o ofiR geshia & B faa e 2l
51 4.19 (b) © 2RSS 1 IR HTE A TE 2| TRRR-N
o fotu faror g% fom o ST{OR 2Rise o i@ Jasia & =1 fxm
<farorerd €1 wfed T f5F W 1, 2, 3 siferd €, 36eh i TimR-T
&1 gafafa o AR Jawia & 3 9l o Y oF TeREE g
AET qe Y2k U191 ok feTu soeht 9Rmmor o g =nfew) urer 2 e
3 3 SHI g1 R T IR &5 IRTE i hied ©; 39 bR fogd
YRIETET AR 1 Jsh S T 2 %1 Tk q41 T 3 i & SR H1edl 2
H <AfST arer 1 o SfRe g9 &9 &1 uREm B, ¥ 9
TR o aRuedid fem | [FHe4.17 (@)] L=2nr,
At =Te a1 g T o qishg el i, 37d: I, = 01 39 ohR
B, (2nr)=u,0), B, =0
9 TR 2ReS oF iR ol & | foreft off fog P M gashia &
I e R
37a BH T N o S6t wehR Q W ot Faehta &5 g 21 °H
ST areT 3 56 STfew gash &9 B, ¥1 T AR {6 TR & frem
% SIER L =2 1 r,, TG ST H1e ¥ B0 I8 3@ ¢ fo H

Helfed €ld g (b) SRISS i SFIHE HI % q G aeR ool foR@ o & o a9t o iR Wt R

1 9| UfERR-ufmefia 99 g eRrise

R ¥ Sieh-3ieh FRIAT 8 St 81 37: [ = 0, T B, = 0 | W wiferg

% S O ¥ el A T R AT ginfee 3 s AT 49 B 31 9 wH S W g 4 % AR A
&1 T ToReN ST WeR B 1, 2. 3 o Y T R TR g9 UfERR o fEw o SuEn [t
BRI SR Wied W@ ¥ JAHER [4.17 @] % ®Y § W S e I € foh L=2nr

RUSRISEIMAT T fogd o [ 1 9 (SRS FEel % Nw & fer)

152

NI 2

2018-19



T e 3R Feshe

B (2nr) = u,NI
_ HoNI

B= o (4.21)

g9 319 IRl dul URAIfehl o faw i 39 |1 9RemHl i ga s gw
THIFHT (4.21) o 5 i URATART o fw gHientor (4.20) ¥ iU U =5 9
o 3 o folq T (4.21) &1 AN U 9 | 2 w41 7H Al RS
1 3fEd B re 99 3EE Uid Ui was Bl i §© n®, 99

N=2nrn =2rise &1 (3ilga) TR

X Gfd Wik a8 B hi GE&

T, 39 TR

B=punl, (4.22)
s1erfd, gt aRome B9 aRATfeeRt o faw ara gam e

eyl 2Rige § Feferl quid: JahR Bt &1 ardd H 2Riee o T AR
Fecll T € q1 ST e Had & Uk &fivr gehig &5 U S 2l

| < e

T TN 4.3 W 78 3@ € (39 1™ o IR § siad ef¥ra sonl shi Affesr 7fa 3@) fr smafya
T 1 He WGAHR Bl &1 IS Gaehid &5 STHAN ¢, W Toh odel Hen o fr@ent siferes aied= el
Bl € 9 i 1 5 Yol ganta & | Yo9l i W TS 91 got & § Yov i W §ei g
T giIferet | foeR w3 ® S T R W $9 9 R § 91 feifaa @ ufes € (9 e
o =1 3 forem e s Rl T swien @) 1 uRefershie o Hed e § Tiq i el STafd o STa
ot Tfq B B W IRy w41 S8 & %1 g, B A gfg et den B o R e @ nlt s
RATTART 2 & FROT Ga &5 § ghg anit| TRATRTE <907 S1eel Wede 1 9 HE S [S9
& 01 Rt 2 A W T € oA A 9o F ol fRen <6 suent difas sesk smfew fa o foeg
211 Foraeh wRo1 o1 gEd aRifereht 2 o I TEEd & g S & S 1 39 YehW ki SFeee T
IR 1 Sl 3Tl eIk T kT I H1E BT FHU U H I RE HTHHST B A wet T Ham)
Tt R diqel oEd YA H 3w ol e’ bl GRAfd % W 9gd STErt 21 319 S a1 ok
HROT ‘A’ TRl off a5 e eraEen 1 T Y | Uk 1 SYANT HASH SRES B ki
H 2RiEe 1 TgE et 9 w1 SN 1 S 1 SrhTie o vfad Rudedl § oA uflied & fae
I SYROT B| F&T Weh ST Wedm ARl a-oenta ganmesh {uat (ITER) Fafm deem
e 3 o fore i o Tefia 81 @1 @ TSkt 9Rd T "edntt U2 21 ITER § W8a Ue uiEs geef
foega SR o faw <@ http: //www.iter.org.
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SETEAUT 4.9 FIE UfEATerRT el S 0.5 m T 5541 1 cm €, ¥ 500 W T
798 5 A foe ¥R vefed e Wi 81 aiiferent o iR geenta &9 1 aREmn = 22

500

B=unl

33TEY0T 4.9

S 1= 0.5 m a2 5 r= 0.01 m| 39 T&R, [/a = 50 30T [>> a
3F: TH o7l TICATAshT BT G [ WOl (4.20)] 1 STAN R Gehd €

=41 x 107 x 10°x 5
=6.28 % 10°T

4.9 T AR fagm ammeh & ater a—-Tiwr

&0 98 Uia ook ® o fordt g urer) =rae o SR gt e S Bl @
A aE-EeEe | T e il €1 WY € g gg ot Wi € o faga e
eI W STl Yeshid & ol STRITUd a1 1 98 RS ot G 1 ST el 2

o 4.20 T &9 WY, IR = fSE
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 kA & B, 2

Ba — #OIa
2nd

3A: TS A HA dhdTd € o Tw-gm o g feera S ferp
YNETE! Fcleh U R W (Faehid) 961 ST Sl T 1820-
25 &1 3afy § TR A 39 ahid da &1 Yohid, SHHh! foga
¥R o IRHTT, ATeieh bl STERfd Al 3THMY W ket o @ &=
Tetehl oF a9 i §U W F7Rar &1 stem foram 39 stam ¥ &1
T IR foegd YNt STkl o WSS W g == hi S
FHeTfad TR o o9 We wE o Ui S9R Yehe i | gHN
T |

5 4.20 ® < T THIR =Tk a 741 b 9T T4 € 5ok s
TR d 8 T o (THiaR) e [ e I, ferega el wenfed e
W 2| AT ‘e’ = b’ ok SR TS fog W A gaa
&5 B_ TFT el 8| qa (4101 g% 790 o STIHR 39 Gk &5 &1
feam areigl (1ol =Ttk afdsid: W@ e §) 21 UfHer o uRuef
fem Ao [THRT [4.19 (a)] o TR 36 Jahid & &
g

=Tk b’ o farea | I, Yefed e T @ B, % 0T TR : Tk o B STIAM
FXT 21 9 oA i &0 = ‘a’ HI AR A 1 (3T 3qhT Y WH F Ghd T )
TH 39 9 &I F, BN AHifhd $d €, S ‘a’ & FHR b F @S LW &
T THIHI (4.4) ¥ T 9 H1 ARAT
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T e 3R Feshe

:tUOIaIbL
2nd

aEE W b’ % RO ‘2’ W e i qehTerd Sl §9d ¢l TN YRR g S
foam foran o 36t gk o foa=mi o g1 89 ‘b’ | yaifed fagd um o %R0 2’ o
Ge LR 9@ F,, & 9 a9 b’ &1 iR ffe 7 w2 whd €1 7w g R
o SE 91 ‘b’ 1 R ffEe g 21 39 WK

F,_=-F, (4.24)

& T, T8 =2 o dER T o FEW o oed B 3 YR BEH Wi
Teteh! qen STafiadt faga wmeti & faw = ot <ot & feon € & sr-ared fem qen
RS &1 gRT 9Tt IO =g o T o e fEm % ergEy 2

T SR I gRomEl 9§ I fF gme fgen ¥ yerfed g9 areft form emid
T TR F A A F w7 o < g § o e feenei § wed B
et forga urd Uk TR 1 Hidehita el 1 3H YRR

THIR YRTE 7hiia ae Fiaawieal YRId glaenfia #dl 81

g From 3@ fram & faodia @ fge e ferdygfast o eremem e o
‘gt eeRll W widertur qen fawde emEi W oemeRsur gl €1 Wy |l
(FHIR) ¥RIE T S8R 1 SR Hedt 2

A ST f o F o 9fd Tehish g T ARG o1 o 9Rem st i
FIAT T T G (4.23) T,

(4.23)

_ tUOIaIb
Joa = ond (4.25)

S sTeh 1 SN oEa & o A URR (A) T JRAT 1 9
H foran < Gkl 21 98 W0 SI g A § U Th 2

T TR o STufiad! fae o & S <1 e, Tel SUeriia srgyeer sh1e o fafa
T TH TR 9 1m T8 R e Gid =eieh! H Jarfed o, @ 398 § Toish dreeh i
T HieX @@ W2 x 107N &1 9t 39 2l 7

‘UfeqeR’ 1 7Te qRAT T 1946 § 10ER TE off| Te Uw Hgifdsh 9 2
BN H BH Yool oh Jahid & o YE i faq@ S =gl 9u1 9gd @dl arl
& WM W 3faa snfafd w5 Sghd *1 Fefaal o wfew) T 3R, 59 um
qe’ wed B, 1 ST 39 AlGIH ot 1 A1g ok forg fehar s 2

&Y o SI A, 31 heid 1 376 g9 UfeR o oef § uRefd o) g 2

e ot =eTeh W 1A w1 eTafted! faea o yefed it & df SUeh! STIe *Ie
T T Gohg § Yaled A 1 AN T held (1C) Bl B

* T8 g w1df Frekhor ® foh 9 UR wr gug faek fagg ummd/steran wfqeiier sewn @t ©
o STERI/ATeeh] o6 g dall o (¢ <[ed H qe0 FEH @n] Tl gan =Fed & de fEm
1 AETFsh RO AR § frelt forper Fert o am w1 wRern 719Uy e fagd gaw
&= & T T AR feafadl o yehtor W o] Bt €, Wy 39 v o W fw & gR g
o &t ot wfwfera fean S
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TiaY Ta=@ gl o Ster SRl oF T e @ afte

JAH JATd T : foga g o w9 gl g €1 59k URumHEEy foRd omieH o e 9, FRE
1T STCIHM oh HRT, 3T URAT o B 1 TEfeTT fagd umiet o Sia e steran gfasr o
Tl b1 TR T wfed 21 39 TR 9% aR 95 A fagd 9w 9@ 1 cm g o faw gfa e
I 5 x 107 N 2l @ i foh 19 50 mg R =il 21 98 39 YR e 5 fo foheft foreft @ =i g
Teh1 50 mg R 3§ K ¥ 99 dR i WiF WM &1l 39 9R o SR dR H ge fowems o eiged
BT

HHA FHAM HT STAN Hich BH TR fagd «Rist &1 g9t oo o gfg Y Fehd € a1 IR
(W) 1 SYAN ik eH o el o faeendHi & oft gumesnel @1 9 Yo o Wehd 2
3TMIeh! U fagd o Sqfq ot STewaehar off BN St &9 5 A

1 3R fopd ¥ ugH ]|
s T U F e FHAM AT FTGHT T SIe Fe T
—1 0.5 - 1 s Bl 38 FedieR T2kl 39k aa fR T fo= ¥ gwmu
e[ N o1oR w i Sifeu) ol § o) W ofifete qen wHar
—[W 9 YR TS HIfSC fh SHHT Ak THU oh IS oh 3k

H SR 211 e fagd 9@ (DC i) i St 36 TF 2 @
= A T FAA & S R F HAT FI 7o T i B el
g o geEul 9fg HHMT h1 ik TR i T HE © A WHY o
eI gu o vy g & i 2

T ST IRY | DC 9id w81 7 el o i Aih 39 FohR qHEitSd € ok o8 et
o U3 i T Y T 21 37E TR TR U Gid 1 ‘S’ HINT qen H-gre e s qiom e
FAM T ek o QY faped 7, Ak TEd T el o SRt € (ST 1mm ), IR9 T2 S R,
forega o1 Wenfed @1 %o Tl ©, AT fiferet 81 STt @ den e1a ge feerfd & o1 o1 9o i ©, A
 Hich GH: TR o IS 1 =K € a1 IRuy § TRy R veited €F o ® IR e = fo, fo, fo
o Q1Y =il @l 21 SRY T SAUeh] 3731 G9E UM o AU $9 HESH i STevdehd el 2l

Hifeh HReRL T aTSY ST Bl €, 3Td: FAT I THI I <ol W ¥ R @0 FHE g9
T T HT ATST o U HH A i)

ISR 4.10 TrE Fruifid T W gedt & gawE ax w1 dfas sew
3.0 x107°T®, A 39 & &1 fa3n Siiifers <& § Hiifaes S &1 37 ¢ fret
AU o el =ereh ¥ 1A 1 e & gafed 81 @ 21 S I8 ar fhe afas
A9 R @ ? qe fIe[ um o yere %1 G (a) 7 @ ufvem @1 S (b) i@
Y I I 3N T d X H GAF Tl e W g ke 27

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

34TeUT 4.10

156

2018-19



T e SR ek

g WfEgeR et R § ot st % WH 2x107 Nm™' § =1 €1 #7d: U
1 TR T o foTq Jeall o Gaehid & Qe 7 foi-Heoh & oh Jwmal

I T F FEEYU 2| T BT R STHE 2

79 feen ®1 ‘wfel & wfew oEwa’ & R 0 % gR W fmE S

el B
(b) ST foga om0 o vaE 1 fKen 3o ¥ SR F AR B, @
6=0°
f=0
3 =AF W FHIE oA hE &l Bl

OL'¥ Inr2ibe

4.10 faEa anT 9T W a oYUt Sawd fgga

4.10.1 THEHM FohT §F T MEARR TS ST UIST W) & ATg01
319 &Y ATIH! I8 fe@nd for ThEHE gkt & o frod g aeRr ure e

et forga R T'wefed e W €, Teh et el <Rl 31 shidl &1 36 W HIE 7
a1 AR el 2l I Heer S fgyd & =IoeR & TaEdl 8 S 98 THEHH foagq

& o gwiar @ (Sg9nt 1.12 3f@m) |

B BH SH el YUl W foER i B e SR are
79 YR feord ® foF UHauH geshig &9 B U9 % qof | 21 8
o9 4.21 (a) ® <wian ™0 2

FARTI & U1 T S ST 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 ot & qaf § i 1 3R 21 39 I
1 TR

F,=1bB

6t YR, FaF A &7 91 CD R T 9 F, STR0d Hd €
S 9197 o A o Wl i 3R €| 5H o 1 I @

F,=IbB=F,

T TR IRT W SRMG 72 907 g € I F, 9 F, %
e o HRU TR R Th I S0 w1 w21 74,21 (b)
HAD fR & W &1 Tk 399 fR@rn = ¥ 9% e i ©
TE 5l Sl I W e i R g Scae e 8139 5
ot =T afToT @

¢'=F12+F22
2 2

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

=IAB (4.26)

el A = ab 3TA 1 & €|
319 B9 3T 39 Y0l W fomR &3t fSe 191 &1 7 gt
8151 o 7Y TEl €, W 5ok ¥ g hIV] &l B| BH Heh1A
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(a)

F,

<— a/2—>.<— a/2j
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 ¢
181 o STV B AU SHHT Wt el i
AT S %I T Bl (b) heell W ad
TH FHE FW U 157




&5 B q¥ el W Afels o die 1 i 9 od B
(TESl YT O = /2 o aeqedt 8)| e 4.22 W 7@
ek {0l ST T |

<13t BC @ DA W %RERA o 9T § g9E e
o faudia qen gecht o 2181 o IRy wE wW 1 A 9A
BC @1 DA & Gefd gl ! Haifsa & 1 31e7 &
e WfEd BH % SR 9 T g I I U €
URUTHEEY hIE 2 el 316 o S0l el €1 eishi AB
T CD W FFRA 9 F, TN F, €1 3 off wfemr wfeq w0m
we foradia 21

F,=F,=1bB

W A W@ 7 &1 7ok TS Y i e Th
o T I Bl &1 qenty, fusel ventor frew a6
JARTA & o STV A1, St ol H ac1 STl a1 IRAT0
319 1 2| THH BN I8 § Toh o oFH o1l ool o
= 1 ofeed < *1 2 T 2 e 4.22(b) § fRAD
¥ 3H HoR 1 599 fe@en T € TEH Te swiEn v @
o 3 < 901 Th g S T U W oSe Sl

(b) i ©
forT 4.22 (a) T ABCD &1 &3 4fE9 geahig & a . a .
L N N T=F —sinfd+F, —sin @
W HIE A5IeSH 0 O AT Tl (b) TRT_HT H9A 2 2
TXF| 9SNsT AB @1 CD W &RRA 9 F, QT F, =Iab Bsin 6
SULSLET =IABsin 8 (4.27)
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S-S 6 > 0, T & §ell o S ofead g o
I T AR Tl §1 THY 9o W@ 7 A € 91 7S I 901 oA S0l A 7 S
&1 TR (4.26) TAT (4.27) o S SN i hecll o Gasha S0l o Fehid
&5 & WL UAE & Y H oo L Hehd 2| TR oW 9T o Fah1T S0 hi
TH 36 YR TR i ©
m=IA (4.28)
T &7 Gfeer A 1 9 <feror e oS 199 & SR FT o qc o Wi
R e @ (o1 4.21 2f@n) <fer m qen B & o= 1 101 9 2, GHIw (4.26)
T (4.27) 1 oherel Teh oAsTh N o4k Tohal ST Gehdl ©

T=mxB (4.29)

T% feercfaeh! o ohtor o WeW ¢ [fogd & E # fgya smept p, 1 Sga
faega]

t=p . XE

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

THIRIT (4.29) W TI B foh STl m JaH1a &5 B & iR 3126 Fia@mial gl
2 1 =t ot ¢ foeqed e S @1 9 sheell W Wt et T g d wTe wrerereen
1 3R 3T a1 B (T FIH 0l m h1 TR a5 W o @] B ) | S m
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q B WG B € O TrEeEe TR g €1 e § B off Yo e W ae st
I Bl © S greell 1 a9" IHRT o fefd ° o a1 @1 S 3 Wowni g
& o greree sl Bl € it gt § g Yol BN W T ae ol I
Bl 2 S 39 ol | giig R a1 |1 39 ot el i Sufeufa o HRor € oy gah

T e SR ek

Al g Fehid fgyd STl gah &5 o 9 @WE H Whad # ol )

I e | UE-uE W gUN W B ot Sl ok fory SHeih, THih (4.29)

e off @] Tl 1 99 I8 A W YRR H hAT S §

m

=NIA

ISTETUT 4,11 10 cm oo 1 foreht greett fomd org-o@ 92 100 8, H3.2 A
fog@ @ wafed @ W Rl (@) Hodl o hg W Hawia & fhaa 22
(b) T4 el H1 Gahg el 1 72

g Sheel SeAleR aa § @l & qun ferd afas s1er S swer = | wifed €,

o i SO H o AU w6 31 U 2T 1 ThHHM Heashia &5 afas faen § ?
S 39 YR ? T o o geell &1 ot Johia & it e § 21 gawE &9 &
TuTd | Shecll 90° o HIUT W U FX S 2 (c) SARF den ifaw feafq & Fecht
W 9 St %GR @ €2 (d) 90° R YU FE o WA FHecl gR AR
HI0 =Tt Fhat 22 geelt w1 g 3Ol 0.1 kg m? B

kSl

(a)

(b)

(d)

TR0 (4.16) |
B = 4N
2R
F&l, N = 100; I= 3.2 A, 9 R = 0.1 m SHfAT

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

=2x10°T
B &1 faen <fero & s From g/ 9 eIt 2
TR (4.30) § Fahia A1
m=NIA=NInr=100x%3.2x3.14 x 10° = 10 A m*
79 IR fe feen <faor s s fam gR1 9 Bl 2
t=|mxB| [EHH (4.29) 9]
=mBsinéd
HRH H 9= 0, 39 ThR ARHF 9 30 7, = 0, 31d H 9= /2 (321 909)
TW YHR SAfqH o6 Pl 1= mB=10x2=20Nm
= o fgdta frem @

B (X 3.2 = 10 1 YA FH T)

9 d—w=msin9
dt

Tel g Feell H1 Sed Al 1 FEe FEH % 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=0W0=1/2 I FHHAT HH T,
o n/2
ijdw:mBJ sin® dé@

[0} 0

wZ
!/7f=—chos0 [ =mB

1/2 1/2
o, z(sz) _ 2><_210 =90 ¢!
9 10

IETETUT 4.12

(a) foret fosha Qs det W 1 e YR IR o9 @1 &1 1 59 I ok
TR SR UH Gt & Tifd o o wehar € foF T urer o1 o1t o =mi
3R T IR T (AU FeAER e o G’ AR |

(b) 1S Tergd =Tt amehr urel fehell Toheme oiel gaeh g & | fee 21 9fE 71e urw
I o foT T €, 39 Lol Hqe o fRehfearg @ g e <wizy R
TOH A &5 (IR & + U GRS &%) T Yoied Afehad gl

(c) @ifafa ek o1 g faga uRET e foredt e gkt & o e 21 afg
AR el & o € guhR Sk i Tevl T ol 82

&l

(a) &, Hifh sHeh fauw Heater e o 9@ ool ¢ &1 sTewashar arifl Wy
t=1AxB, 3R Jfh &fas o1 &1 &wet wicer A Heafer fken ® 7, ¢ w1 B
o foreht oM < faw o1 & 9@ | g =ifeul

(b) TARR e o fEepfa=mg oe & e w1 8owe Wiy A o' e
&5 % feen § e 21 39 fepfor=me o I g Sea= ey & el & i
feen & € 21 59 YR, T &5 U1 o 9 % eed BH o Il ghel &S o
Aferhad TeIed USH H

(c) 7€ & o wided qel § kR U9T 1 &Y TAIT B0 T ofdl & diich 369
BT STfehan Yolad Yafed & Toh| it fhat <t 7 uRfafa o fore g =
&ohel TRt ot 3T SMTepfa w1 qor W Afureham gl 2

4.10.2 gARR faE@ anT umer Sede fgga

TM WM H BH Uifess gashid dcd & ®9  fopdl fagg uw o & faum o fomr
F11 79 78 UM o R faga o/ urer & SRo1 gawa & (s i ®)
Sreer | oEd fgyd o TR &% 4 984 o T9H Bl 21 9T 4.6 § g5 R B
o IR R 191 TTed erafed! ferga IRt [ waed e Wi €, o shiRol I9T o 3787 gaehia

& 1 AR fRAT ol 39 Jahia &3 o1 qREm [ S (4.15)],

qen sHeRT fwm 19 o STfew off 59 3faw 3% oiqss Faw g ura fohanm = e
(F14.12) 1 78T W x I o o5 ¥ ST 3787 o IRy 4 21 4 x >> RE, @

tol R?

o+ R)

T STIH Sk % 2 U R2 H1 UL L Ghd &l 39 TRR
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T STewr 3R e

U IR
2x°
& ST, T8 1 &% A = nR?, 39 TR
B=,UOIA3

21X
S o Teel THH et el m ok giETor T g
m =[AS &7 Y &l i

_ Mo
271 x°

B=

_,u_02m
4n x®
iRl [4.31(a)] 1 T ek foret feerdea fgee o faga &9 o fog vea
T FRT ST ok ST @ HTH! Ul @Il 71 39 GHE 1 S8 o foe g n gfacenfud
FW T
Ho — 1/ &
m — p, (feraEm f5y)

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

__2p.
C4me, x°
S for @1enel w9 o forell S Tgua o1 Sueh e W fored & 21 3Hek famg # e
31T 1 ST 1.10 [FHIR (1.20)] § 3122 foham o
I 39T ST Hehall © o ST TGl 1 A1 Ff o ST S Gehdl €1 BHH TE
e o fF fgya & <faaa fgfauss w fog@ a7 [ (1.21) 3fan]

E~_Pe
4me,x°
el x gy 9 30 21 3% 30 SR el Hp > m AN g, —> 1/ ¢, ¥ wfaeenfuq
wX, A 7 T o g7 § Rt fog et ohw @ i x €, % faw B % aiom
B gFd &1 x >>R o fau

m
Bzi‘_;F; x>> R [4.31(b)]

frdl fag Gaenta fgya o fou s [4.31(a)] 920 [4.31(b)] 5N XU 7T
R Fened &1 S 2

IR afomy TRt oft Trdet aren W An] el <9 ST Hehd &1 GHA foRd o)
et feRelt Ster gaewta fgyd o qod el € foent gaaa omvim = JAR i fw
e fgea ol p o T 21 AN AT, AT € gU o Th g IR I © TR HE
e foyd 2 gt gHEAl — el (sien fogd wwyEl) @ fHes s 21 SetE
weeheel W IS Gerehid fged (1era faega oI WIe) e ST el e © 1 elshed |
forgd STereT oF THqed Stelia Seeha Wy, w1 ki 316 e 3T €

[4.31(a)]
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% odifeRt

B I8 <A o hiE fogd o uien (i) geehia e S s @ (Fe 4012
IfEu) qen fis SRl W U gahia fgyd 1 T Ha8R Sl € 990 (i) W TH
Tt el T el € S Tehig 2| THeR SMUR W UfER 3 e gge fian on f
T efehed Yeled faga el o R 81 € SNifven 9 W e Walid gl © el
379 qoh i ot YR Thyd & @ S el 1 9T T HU1 S Seia e
W o oft A9 gehig et € S yenfea faea wmet & wwron e )

4.10.3 ufert Soragi w1 Saea fgga ot

o- A 12 H TH BESISH TWHIY] o aR Hisd o faud H 7wl
FHeifad 9 39 Higd & aR o G e 9 Sk o sifass fome
et IR ¥ 1911 § FEATfad feman o 3R S ¢ yhR i At o
FieH AT Ted 8, o folq Hiel o1 Teh TR o1l 9 "igel §, Seieiq
(T FHMEfed o) foRelt yAEfiE Tife o 9rl 3R Sl 34 TR
UfehAr e § 5 UK iE T8 T i 9T H B Teee
TR H 9o feeRSgd (Feiim 9) B € ek gd 7E YH | T
TR Y0T 5 2ial 21 fo1 4.23 # 4R Afgat gwifar w21

fopedt feer o7t v fSrrehT et +Ze 8, o =IRT 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 ’
TEHEAA T M TE U T S Sl wgl T afehH & STadR €1 AT et S hEn w1 A o aen
TR SN HT TGN B ok GAF  pefiy wel v ®, @
aﬁaa%ﬂmﬁﬁr{%amsﬁq%w v

o' @ g fafdee fman T 2 T=—- (4.33)

5]
TR | T 1 A9 gfaeenfad e W I= ev/2nr

T IREER faea 4T o 1o T gahia el e e oy gn i
X 1 FHIHTOT (4.28) T THHT URA B g, = Inr? = evr/2

o 4.23 W 39 gaig ool F1 90 FO ok qo ¥ fi@ w AR 71 [T
RoT W B wBd 9uiF fohT ST gek <fEr 3% I dun 39 deF o STHUR W g
& o momaferd siee amreR Tfq X T € foreh ko fagd ¢ sfomad 2]
S Sl ob (&T01 Y&l i SeIar o EeAHH m, | 0T Tel WM i T EH 9

=&

B ©
M= 271 (m.vr)
e
“om. l [4.34(a)]

e, 1 Shela e o qRa: seiaea & HIvig Ho w1 ufmn ?) afsw w9 o

— e l
162 =5 [4.34(b)]

e
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T e 3R Feshe

Tel HoNcash Tog el I Gehd <1 € fF Selagiq o wivia Gam =1 faen e
et fRem o fomdia 71 A e some (R W STow—e ®) o M R (+g) STo9
1 T U FeTal ST ol HIVITF HoT qe k1 A0l <1 shi ek &1 TS eit| STurd

& e

. om (4.35)

T g0 Y19 AU Hhed © qU1 T8 Teh Todieh €| o o il §9 STuTd
T 8.8 x 10'°C /kg © T5& Wil R Heenfua feran 1 et B

Ig e o WHITUeeh TR deh ot ekt el foe © wAiiveeh sl e
TfrgeR 1 Greagl afieherr #1 gfte S 81 UeR o 319, 98 qSiHl o g
o i Telt- i T H e {1 9 e 39 WHE fgya el i g
f4feera 7 % Gehd €2 $UR1 S © — B 9R Higa &1 uRkfy ° wE e S gie
21 9R 3 78 qRehed &1 of for hioiia Horm e foafasa Al o1 wg=ed € 8 wehal
HEC

,_nh
or (4.36)

Tl n Tk Wiehd @, n =1, 2, 3, ... ® 991 h U Fodish € 518 S=fes S wiien
o I W (e i) H8d & 991 38 §H h = 6.626 x 107°* J s 81 &HIviig
AT o1 Tafeerar Heelt 5@ 91 1 G FAIHI0-9Id hed 2| 5 Tormd | B e
12 ® fomar o ==t i1 FeT su 3evd 0yt fgya ool o ufehfer e
T THH ST FE 2ln= 1 o T T (4.34) 9 &5 9 2l ¢,

€ h

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

4%3.14%x9.11x107%!
=9.27 x 102* Am? (4.37)

e} FeifeiEad min 1 ST <[a o forg feman 7= 1 36 =am 9 1 ar drer
FEd T

THEAM aqa T i el e STAwT o T8 Shis gaehid STE0l 319y & Jas
i & o Wefieheor (4.34) & GHH Terelt =St § o feman S €1 59 Ty et
H FHET GIFIT STV Fed 2| TEAC ¥ sreifefad 1 @ 21 wef gk et
o SRR Seierei o1 Ueh =1 Gereh 9 S0l it g © foreren anfenes o =t @ St
GHIHOT (4.37) W S T 1 39 S0 1 T FaAHIT A0 hed €1 W W T
& I TR FR I Aed € un 7 o T € o seeea gl fa s 2
TAF Th A HU ¢ T TehAM g e Jeat ki wifd TUh1 IO HiE A
e T & 59 W I7 oI AT T A eF W ST THRT Tk IS Gk iF SOl g
21 TR a1 3 Gaehta Uil § ek shi GeH WS 6 A =Rl Gah i A0 |
feherdl Tdita Bt 2

4.11 9 et ooty

311 3 °h A foregd afael § yarfed ¥eT aen dicedisti o fawd § faw@r § ==i
F S gl B WY TH 3% fHY YR W9 21 W T8 h9 Fed € o frdt ufue
T 1.5 A foega o venfed e @ @ steren fordt wiokiues o ol o = 1.2 V faveia
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% et

B o 4.24 o Tt 329 o STEN @ foran ST aen STt Syeher g T © R =T
geefl ffeariHet (moving coil galvanometer — MCG) %ed 21 98 T Ul Jfe €
fSrer fagia =1 BAR gRI ST §4.10 § =i T8 == o 3TuR TR GHel ST Gehal 2l
w1 sheal TeaAie o forddt TonawH e (3if) gaenig e o fordll o1 W
ol e ok U e Y At Tk heelt Bt € (fa 4.24) 1 39 ghealt & i
T deHRR TH e SIS Sl hael gaehid & 1 55 € &l a1 oA gashia &
1 Yererar | off ofig R <1 B1 5 39 Feell ¥ HE fagd um venfed i o € @ 5
W T S AT T hI &1 HHIRT (4.26) T STIER 39 A S0 T h WA BRI ©
1= NIAB
e, fiferer TR & TRl o o | svef €) < fesgd & ST ER g &
ﬁw%,mww@%mmmwmﬁsm%lm%%w
a1 3 NIAB Fheetl ® =uiq &1 99t Sci=1 a1 & fiaeh hofa®y ghee o1
e W U FA E| Freel d I FAA S ﬁ%ﬁ%%%ﬁﬁaﬁwaﬂw
Jegp ST € I € S el o a WNMB@H@W*W% FAETEY FHea
o ¢ 101 o1 T hivie faeg o S @1 areeen o

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

- ()

(4.38)

Fo® w AR H A FRE frm T HesArd % fow T
Fradier 21 TeamHiel o1 STAIM S GhR U fohar ST Hehdl 2|
THH STANT Tk GGEH o &9 § T 6 hiH o faw feman o
e & T uftws § ¥ forgn o wenfew @ @ € svorn @
TH YRR H1 ST B Sl U Howd | R o 5«
TEoATIeX 1 TN HYEH o ®9 H FI € A THH! Hohah
AT (Y7 fd ferf e S et § F e o
Yalfed &l gidl) YA o wed | g @ 7 foh o @i s
o 4.24 ¥ <giian o 1 yenfed forgd e o AR Teaiex
1 Tk forgd o Bt feen o sgEd ad stvren it fadf
B S 2

Hearer &1 v gt w9 § Rt e § verfsd fam
YW 1 W % fou UfieX Y wiifa T8l fRa S wehdTl 39
R E (i) Teeriel T AT G I ¢, A€ uA i b
forega om0 & fore ot S e 2t 21 (1) Fore o B W %

f ¥ | SETIHATER foIu Teafer = ufay o Sufiern § S g 21 wieh gHeh
w@%ﬁﬁ?ﬁwmmmﬁ Wi Stferen i © S ey ¥ yergd e ool fagd Or o’
g (THIeX) , a1 fR et (SiceHiel) 1 UfREfda X 31 81 38 R 1 U HH o A0 Tk 31eq-AH
e iR r 5 v whed €, Teadiet st ecl o ey
o weifsta foran St © o erfereniyn forga o 39 vie 9 warfgd
164 21 SR B 39 VR 59 e h1 W € STl &

ot 4.24 91 Freelt ToaHHI saeh STaed

OH Td 9 & U FW 2
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o o8 Secht ® Wi 1 G N gfg X <1 79 379 IR HY Tewashdl o TIER forr 4.25
TeaAIHIet &1 =34 % 2l T ST " HT e
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T T Yol SHAEN i ST faes R W W 70 WU A6 g S faeie wiaRd HE
H TH Y9 W HH WA &1 AY 1 IRgSd Y WH % for, e &

HoitehH W Teh &g Wialiy R SISl a1 €1 56 ol &1 Aie o o 4.26 R,
Tgran T B e i TR ot dieeHieX w1 el Wi, — G
R, +R= R: 3id yfaiy agq stfersk 2
diceHiel &AM i Sfenfehd S 5o A @ aife e 9 diced %1 9 ge ‘

T G| Fordlt Seendt 1 Seed iR F oRET B fasd 9 TR deem g T T

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

TET Tk Tk 9o A S A0 I8 © R O guifedr © 9fs I W AR AEwEE wer iy R ot
T € foF dicear gufear ®§ o 9fg o SO oMET TR (4.39) W R wES e (G) @5
R YISl &1 W19 sardl 81 4% N — 2N 37 afg % 1 el QU S, @ deerer (V) F uiEki

9 59 Ezul

[

sufd um gufear ff S @ S ?) fohg, TooHmeR w1 Ry ot <
T B WH I GEAT @ i 98 dR Rl S oh STIREUR! €1 GHIw
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¢ 9

vV Vv
Efia @l 21 1d: e &9 ¥ TeaAmiet ¥ THet § &uidid s o fag s
Gee fohT S € et i dieeHiet d giafda e o fog sd fe gees
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IEEA 4.13 9 @ U oRay § ¥R # 9E F=n ? AR T
Ui, (a) R, = 60.00 Q WfRIe 1 oA 21 (b) 9 (a) H Sarn T
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33TgYUT 4.13

kSl

)

3.000 M

r 3

(a) "Ruy # et gfewry @

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

(b) THiex § wuiafid Teaet 1 gfady

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

=0.02Q

qR9e H 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

|9
Jahd &5 B W foed & E &1 3ufefd § v o ¥ 1faae fhet et g |
M dTel Fet 9t 1 ARS 5et Fed €1 38 e KU T ok 51 e feRan
Sl
F=qWvxB+E)
JaHTT &5 q (v x B), v o Sfcisdd & qen fwan mn we g 2
I o TRl e ek e el fagd w1 yenfed & &€, fR
THHTH &l GIh1T & § oI F Rl ST HE €,
F=I1xB
Tel 111 = 191 =1 e foga ¢ 1 K90 g7 95 w1 S ?)
el ToTHN AT &5 |, hIg 3TN g, B o STfceed ad § Jarhi Hal
Y T 1 SHh! THEEM ode T w1 AT Hl GrEaiieiT HAghd FEd €
9 38 YR oo oA S 2
qB
2ntm
IE g HU ®I o1 qe B | AR T8 w39 a9 w1 ST
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B @
TA-|Ee 19 o STIER d1 daTs o6 et eTaad s sTafed! foea o 1
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TR 1 GRTAE 779 : 9 ST s gon I3 S fohdl arerc gi 9ies
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“ ST T 1 hT T hi T WK IRT ok TR Wity foh Snferer faga s
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Taferd T ol @ R 99 g5 9w el ©
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el ¢ Taer e & a k HHA 1 Uad i 2
11. 1T ek o =R AR A R Toee@ #1 UF gashd vl y, e ©
59 39 YR = F T ¢

e
My =o—1

2m
Tl 1ok e o ok : TREEH Seiagia 1 HIvfa ForT 1 iAo 1y, o
ST T 1 16T HHT py, FEW T (1, = 9.27x1024 J /T
12. Fordt =t Seelt ToaHiel i STt Feoll & UveHa § HIE 37 IRATT H
vie YR r_Helg Hich UHieX § SUidRa far ST Fehel €1 ToaHmieR 1 e
o T Fuiiehd § STfueh RHETOT 1 FiaUe Helg shich 39 Sicediel H ®uidnd
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sifaes widn Teteh Hepfd faumd T feoruit
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faemuie faug
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W W A1 foed[ & Sl 81 ki &5 W@ wed | e S 2
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T o T uRafid g el faga GRie & o =g w5 de fam S
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3. TRS 9 oh FHIHIOT 1 TRUT HIT,

F=q(vXxB+E)

a1 1R 39 et 7 F TEHAH AR fTERe ®1 e eefia e afg

U&Tsh Tk UH A § UET S STel SHehT &Ik A v &1 dl ocT 1 gashid AT

I Bl S 1 q9 ST 01 Y MG T AR GUeE S Gehdt © fh 39 U
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

T STewr 3R e

™

AR 1 Tk IR Sheett § 100 T &, Tes &1 5541 8.0 cm ® @R &6 0.40 A
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ey fae &fast fasiell & R & 90 A faga o)1 gd @ ufvem & iR wefed
2 @ {1 A% 1.5 m T fagd &R % HRo1 S gahig & &1 uian 3R
faom o 72

T AR e 8 A fagd U waed 81 W R, 0.15 T o ThEHM Tashid &l ¥,
&5 ¥ 30° 1 IV S EY TN 2| THhT Tehich wal§ IR @A el aef shl TIATO]
3R 3Th! e =7 22

T 3.0 cm e AR TEH 10 A frga &0 yeifed e @ 8, Toh fiAtersht o e’
IHoh 18] o oleed @ &1 Uikt o sfial geshig & 1 7 0.27 T 21 R
T O A Gk 1g o I 2

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

E-UE Y el Tk IRt 80 cm st € SR 3EH 5 WA § o | wedeh
T 400 ™ €| UiATTereRt 1 = 1.8 cm €1 9% 3890 8.0 A Trd ¢y wenfed @
@ © @l uftIfersht o Hiqt ohg o U ki &l B ok UiHT0T Uftehferd iy

Teh SR Feel fush! g 9o 10 cm B, | 20 H & 3R 399 12 A faga
U YefEd &1 @ 81 Feol SeaieRd: deh! g8 € IR 3Heh qol W Eien e et
0.80 T o THTUH Jaa1d & 1 faen & 30° 1 Tk HI0 sHI &1 Feefl | oM
I SergTH SOl 1 U 9 22

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

A,=1.8x10°m? B,=0.50T (IMi Hiex o fere fag froara wam €)1
(@) M, T8 M, &1 gr-gaifearis, (b) M, To M, &1 sieedi-garearst 1 Sam
EIRECIEI

T TS | 6.5 G (1 G =107*T) %1 THEHAM Fah1g & ST @M 71 21 39
a1 &5 W Teh Soig 4.8x10° m s o AT 9 &5 o iered Sl T 1 S
FHIfST foh 39 ST 1 99 JATHR I N7 FATHR Hell i =531 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

9T 4.11 H, JAR HE § Seiae i TReRAU ST W FHifSel =1 I8 3W
TR ok AT W R ar 82 SAren witu)

(a) 30 T aTel Uk AR el faeh! 51 8.0 cm ® 3R faw 6.0 A foga
YN YeTed e W ], 1.0 T & ThadH &fas gaeid &5 o Seaiend: ofesh!
21 &7 Y@ sheell o eIfirels § 60° 1 HI0 T B1 HSelt Hl qET ¥ ek
o fore St gfdemeet e S =ifew, 39eh R gk wifs)

(b) AR (a) H ST T JARR Feclt hl IH A hi AAHT STpa w1
el Spealt § Ffawenfya s feon s (2 |t foeror sftafia ©) @
FI1 ST I IRAfTT &1 ST ?

faRed 31

T THehTgeh IR shefordl X 3R Y fert et %a9: 16 cm W& 10 cm €,
IR-<ferr feen o THE SeEier qd o srdfted ¥l geet X H 20 W € @I gEd
16 A fod o1 yanfed e W R, Sl Y # 25 T € R 399 18 A forqd &
yalfed 81 W@l | Uived 1 ik g ich el Uk Yersh 3@l ¢ foh X H o yam
ETEd € St Y H gferoned 21 greferdl o g W, S walfed faga e o
FHRUT IO FA gah[d & T IRAM TE f@m @ Hifew)
10 cm &g 3R 10° m? 39S HI2 o Th &5 § 100 G (1 G =107 T) &
THATH Feh1a &5 wIEw) f5E a8 @ gffesst s Feton w5 @ sa stfueman
15 A Tord &1 yefed el Fehdl € 3R shie W 3ifeeman 1000 H i et ol
S Tehd €1 39 II9A o Tore ufeArfersht o o w1 fereror gEEw) T 7 ofifsg
& wie de-gas T2l 2
I ¥R, N 3 3R R T332 o1efl gRieR greel o fou, s6eh 3181 W, &% 9 x
T R feod ot fag W gaeig & o fag fe =19 2
UIR’N
2()<2+R2)3/2
(a) TI T, TEY el o Sy W ekt &5 o feru guRfad qiRom s g
fepal ST kel B
(b) SRR BN R, T8 i 1 W@ N, el €1 AR Fefedl Th-gm 9 R g
T TR % GALR, 187 e e w21 S § guE faea uw s @
feon o warfed & W@ 21 <z o Seferdl o oter o o weAfag woe,

T 9gd B 0 & AU St fof R 9 &9 8, THE9E € IR 59 & 1 e
o e ©

B=

NI
B=0.725"
R

[G8d B ¥ &5 W THITH Jakid & 301 & oh (a0 Sl T IR
IftTa eeen dergices Feforal &AM T ST St 1]

Teh SRIES o (A8 Feshia) i i 3idaieh a1 25 cm 3R sl 51 26 cm
21 3T W el aR % 3500 T U T 1 A AR H yefed fagd om 11 A
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4.18

4.19

4.20

4.21

4.22

4.23

T STewr 3R e

Bl Tl g1 & 1 7 A BT (i) TS o S (i) TRES o shie H (i) IES
51 ot g2 @rett SR HI
Frefefaa gei o 3w e

(a) forel wehiss o weh UM ekt & Tefuq feran T © Frgent ain @ uw
firg W oRera €, W fen ffvea # (qd @ ufvem) | 39 g A U el
0T FORT T 2 SN sHfeaferd T e Y H ST o § Ferdl @l ¢l 3
U o GRIHS 9 % 9N § 9 HE Hhd B

(b) TH AR H, Th W R STEHH bt & | Ya9 sl ¢ foreh
it we faen S T g 9 g fig W e W ©, T Sifeel 9 W sl
TU TG R T ST ¢ A 98 M of foF gk & o gaeht feRe off g
FU Y HIE GG TSI Bl ql A STRT AT A, URFF A1 o SR B2

(c) ufesm ¥ 9o T 3R =l g Tk T TH TQ YHS | Ja9r HIl ©
fored ST @ <ferr fen 1 R THTHE T o & ) e TR Saey e
THTAM Gahid & Ta fRan e ik Soieei™ i o797 WXa 1@ 99 |
forafad M 9 TR <1 Hoh |

Ftad shefie | ISt 3R 2.0 KV o faseiat @ @fid T sae2, 0.15 T o

THHAM GAHE & H AR B | TR BT THA 9 i F I AR Fah
&5 (a) TRMTH S ok ofead € (b) WRRTR a7 ki K30 ¥ 30° 1 107 4w 2

T¥T 4.16 H AU BoHeieesl Gefadl ol SUAN Fieh fohdl aH&™ H 0.75 T &I

THTHAM R TT & Tfad fhar 21 35t & | i uwheHe feerded &9 Seferat

o SIS 3181 o e oAl Sl 21 (Th & WehR o) STaf¥Td ol 1 15 kV

faweaiat W ifd T Gehivl foheo 41 30 & W S gpefordl o 31er qen feerer

&7 ! o fEen o SR gau Ha g1 9% 9% fFw 49 9.0 x 10° vV m™,

feordgg &7 o eifaafud wa § @ 78 o HH ormet fh R 99 § &iF @ w0

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

s dieft, Afee = vy St deE 0.45 m T $o9H 60 g § 39k Tl W

I q TR R R okl g8 81 a7 ¥ e 88 | 5.0 A TR uw venfed @

@ R

(a) =TT o Taad fhRal ek &3 TR S foh a o a6 I 7 Sl

(b) FaHTa & HT KN Fered wad gL AR fag@ o 1 fxen Ichfa & &
ST @ IR H e qE fRaT B (AW % FHEM I IUET HIST)
g=9.8ms’I

Teh TR S S Sl W SEehT < Hiet i SleH a1t ARl § 300 A T & (37eq

el o forw) wenfed €l €1 dRi oF sitel i Uehih wielE WX fea aiel o el © A gkt

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

1.5 T %1 T THETH Fehia &5, 10.0 cm 551 & dom R &5 o fommm 2

THh! e o1e1 & gieR g9 9 ufvem 1 @R ?1 wh AR fEd 7.0 A TR e

wefed & Wi ® 39 & | gt ST W K0 i AR el 81 qR W e @l

I 1 g R feen @ €, 9

(a) TR A& I e @,

(b) AR N-S fem ¥ FAERR ST gE-3W ufv=m fen § & o S,

(c) N-S feon & T@&d g & R &l 314 ¥ 6.0 cm = 3ar fan Sy
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4.24 “FHF 2590 H 3000 G H1 TH THHUH G149 & T T | Th SATAHR
79 fSEet ot 10 cm & 5 cm SR 590 12 A 910 yafed &1 @ 8 39 &
H wan B fo 4.28 W f@rh T o+ fafu= feafaei § 59 W e oren sergm
sl o 22 R e o w9t o 22 Tl waen areft 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]

o 4.28

4.25 TUH JUHR Heail fgd 20 W 7 AR gt 550 10 cm €, WHOAM 919
&= o el 2 SRt ufAmr 0.10 T ® iR S greelt & det & ofded 21 Afg heeft
¥ 5.0 A foe@ om1 yenfed &1 @ e
(a) el R oH drell bl SergrH SOl 4 72
(b) heell W oM oTell el TR st 4 B2
() THE &5 % HRO el oh Yo oaRT W o dlell el e el
1 22
(Freeft 107 m? S 9 31 A 3 AR QT 3, s A T s
e 102 m™ & ®)
4.26 & TR St 60 cm A&l 7, gt 5591 4.0 cm € 3R fsd 300
el 3 T AU T Tl 3T iR TH 2.0 cm o1, 2.5 g SAHM I AR HoR
(%% o T1ere) 3181 o ofead 1@l B 1 R Ue GIATCreRT o1 2181 i1 aifest aet o
F1 AR 1 URHATeTRT o Ha | aTel WASRl g U Te 9l | el @
St 598 6.0 A e o g5 it 21 fohm 9 1 e uw (afteea w1 s
feem < @) @ ufefae & %0 F yaTfed B W AR 1 9R Frd Fon?
g=9.8ms>
4.27 el TedAier #1 heelt %1 gfade 12 Q #1 4 mA 1 o[ «r yanfed eH ®
Ig quitchel faeid <9 21 @119 39 freaAHdiet 1 0 ¥ 18 V ¥ o dieediet §
Y EART HIT?
4.28 el TredHiier 1 el %1 Ui 15 Q #1 4 mA 1 o[ «1 yanfed eH ®
Tg quitchel faeid guifen 21 219 39 s il 0 ¥ 6 A T a1t THR § Ha
172 wiafE FE?
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