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H x=-19x=+1d% HAGRT HT B

dB=

B

_ ponda® _[l dx
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T=mx B (5.3)
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d’e

J——75 =-mB6
dt
s L0 mBy
dt® g

Tg WA 3N T <9 7, Forer forw, sniviiar swgfs 1 =t 0? = mB/9g qen e
H T,

J
T =2n

(5.4)

s BT (5.5)
mT
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(b) o7 €1 Feehta & Y@nd (foga & Tanedt 1 a¥e &) wedl off TS B Hwe
T2 TRl | TR, 372 e fag T & &1 faen gy g1 Se) oo 5 wh
Terdt 3R sft 31 feeR-gaia &= Wt g e ¥ weft off 5 gk T
bl | FeeR-Faenta &5 @1 o6 9 o4 &l Hi¥=d 9 9 T TH Fo &l =5
=ifen food § SRt o yefed &1 W Bl [3Heh famiid deq &5 W@ &
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(c) 7% B JahTa @t quid: Tk oRizs | THIfed 21 el Gk & st gr
Rl L e T e
T BT N T 81 e e R ot o wsedn o o forg € Siige & eIt
T o & TErd feardt T 21 9o 9% € R 2z o HY ok Sie o wul W
H Johig &7 UE @ 2l

(d) 7e7 &1 IRt 1 & Y@, 38ek i W 3R 39ek ared quid: dieft iR fame)
TE el B Wehdl 21 UH B © UeR o1 rEm w1 g 21 3 W fel W atwa
B ST =1feT SR ekt 3fd | e &Y &% a9 s = ey

(e) el R Uk B qoIsh o < TS R I AR Gk 19 & FIa1 1 3R &
oo W et e oA AT eft & Yl SR g 9 e et (iR 7 €
ZfRTUT o R THIE il ) | N-4d TS S-4d o =R’ @ & & HROT el Feasd
I T R

() o7 T Fare A€ € R 3 e W ges &7 yefeld T wd| sud 9w
=1 fw) vt & T oifE ©e 9 fead S TS §1 39 ©ie &1 5 gt
g T ToRA e &5 1 hel A I TE 71 Gk i & o gael ¥ e e
e e 21 a4 Y, ard d, sAeiE S wie @ Romeih
el wie o <t feragd & @ €1 [f99 5.7(e) T () ] o =19 o 3iaT =i
EAYelh TBUT HIA AMET

(¢) TG < el o st gawta & W, o R, St e e e el gehd |
@t ¥ 9 ol STavarel € 3N, e &1 fgm o g ]1 7 9
S & Tas % e o o AR R

STl 5.7

(a) JohTa & W@ (2 forg W) o faun sard € ford (39 fag — W) ga+ia
T2 Tohd H 71 1 gARTE &5 W@d g g W fene emafi| w o W
AR 5o7 d@rd ot €2

(b) T Mse & dl Yohia & quld: shie o sy Hfd @ &, W afAferh &
T & B =i

(c) I GIhd Tha gal 1 A BIAT A Galohed Faell MSH T 99 F1 &9
T AT

(d) 1 HFE B Gak AT & HT Ioe Y AT FR dcl A0 ARd w772
?Wmmaﬂ@weﬁm%wwmwmﬁﬁm
|

(€) TIRHM 3TETH o R Gah1d &3 S eid 1 A hIE WH onedt © Freent
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(a) &1 Feh1a 5t G<d B o wieed &Il © (T gahia o = g(v x B) 37:
B &1 & W@sl #1 o W@l el 9msh g9 2l

(b) =f% & T@rd faw et afefas o o o = Hifha gt of g R
ST e | T[S el Foed I 7 Bl Wik, &9 B 1 fhdl 9% Tae
T ToRA I Tl @ ea Y € e 71 2Riee o fama ® I gwe @ wet
Tl It Fifeh 6ok s R T el

(c) Tohed Telelt MY 1 F1om = el © R &9 B o HRO, TR 5% Fde § oA
N F AR e YA B 21 A 7% w9E S % o [ Beds =0
I Tehed gl o1 Sifed g al (Reragfie! & sy fom & oe) Tt
o <l SR TR S W R T yal (YA SeRn) g AN S At
GHIRIOT HT FF B

[ Beds =14, S q,. S & For gk A (T g9)

(d) 78T/ R o ST G I AR &3 o HRUN 3Heh W oh HR Fig ac
1 I ATV 81 T AR $Hoh RN SHT AN o SR STl W A (I 9
et o 21 (i AR ok foeiy qmel §, 9 Wl g € g 7))

(e) & Fyul cHawen 1 3@ df Tft ST F G YA B Tk ¢ R o, 7w
B Tkl T TR faf=1 a0 ol o FROT S ki SO k1 3fEd I A
Bl AR THeT STgaH I Sl o T3 H U9 ¥ S0 MU W@l ATy
T AN YA 7 AR AR fgya-emeet I e 2

5.4 -Hdohd

T gedl o gashid & 1 % Tedt ot fhar @1 gedt o gawta & e,
A Gag W, fo=1 Tl o 9= =it €, W gqent 9 1070 Tt ife w1 g 21

Yool o Tehid &5 T HRUN 1 €, I8 9gd W AL T YR § I Hien w4
foh gealt 1 GaRTT & TEh I g TEE W W UH foRner gaw & B T WA
T et o TuiT 318t o SR W@ 71 W, 98 Weltgpd foa fafved w9 9 w@t
&l | 39 TE | a1 € Tk YAt 1 gehia & 5ok 9@l IS oh ek alell
(St saferenterd: fasren @iet wd fafshet ) i Garesh Tfd o R0 Scq— ferega emet
o afomaEy i § 11 €1 SEeh! SrFHE! FUT el Sl 2l

geof Y GahTA &5 W@d, geelt o ohy W W (hIeufTeh) gashia fgyd o ot
& erdt €1 39 fgyd w1 21e1 geal o S[ui 3te7 o GuTl el gl §, dfesh adwe o
T TEY AT 11.3° W FHT € ¢ TH e ¥ @ A gaha yd o8] areed 2
STEl Gt o WEd geelt § yoer el € Srere 3 el fsherdt €1 gedt % S
eshia ya a1 feafd 79.74° N o1e9r Td 71.8° W M@ W 21 I8 IH S
el | 21 gah!d SI0ft ¢d sierhieart |,79.74° S 1879 Td 108.22° E 9T
™ 2l

o ¢d S geall o siiferh ST Yd o e @ ST gahig ya shedrd &l
Tt YR geelt o Siferss sfe od o e frer ya st gasig ya wedrm
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Tera 5.8 geall, TH favmel gasia
feua =1 wifal

34T 5.8

21 el o AHEHI o Gau W po YA 21 ARG 3 Yo i
g &7 st & 3% (o 5.8), @ B g9+ o fawia &=
@ T Gk Y (N, ) | geat o 3TeR JaT et § SR afaon
AR A (S, ) ¥ qeR A €1 T8 et sufen E g it
Jahd SR ¢ o off forod Jaeta g8 1 3ad faw dehd S
ofl; ek o Yol i ST Y THIGTT el T FHifch T I L@
1 T HA H TeEE A1l TH YR, Id H, I gk gd el
o 3T ok B oIk oh (VT Yd T e FTER HIdl © T Ievf
JIhA Yd 3H B Gk o SA Yd hl @l

ISTET0T 5.8 e W@ W geal o Gaehta &5 1 TRAT ST 0.4 G 81 gLt &
Jaeh o fgya el & 70wt
T THIRT (5.7) o SATIR favadia gasia &= 1 giam,

Hom
B. =
Eagrd

faan 2: By~ 0.4 G =4 x 10°T, r 7@l Jeat &1 5501 €, 6.4 x 10° m 37

o _4x107° x(6.4x10°)°
Uy /47

=4 x 10*x (6.4 x 10%°  (u,/47=107")

= 1.05 x 10*®* A m?
g UM -Yeshed Gl gEshi § KU T 7M 8 x 1022 A m? % =gd e 2l

5.4.1 Joenia faegura wg wfa

Yol &1 HAE W HE {65 wifw) 39 fag ¥ O e 9 g

2o 5t Aifersn ST-sferor feen ffde #war @ oot ST ¥ 1 @R oH

areft Y@ Fenef IW T AR A H F1 SR I TS geeft ok Ui
HeT W W TR Al SeEle qel Giifeie FrEil weddl 1 SH Fehi
a1 ferelt T sy W gaepia arik ot 59 wE SR geshig Sl
o Iferult yai w1 faer S el Seufe W@ § T 9 SR ad
& ®9 § IRl X o €1 98 qd F gedll 1 Gag i I9MR S
& T I H HRM TF GawE GE S dfast 9 § T o forg e
T, 79 I AR o WA SR W I yd YA o gash g 3ud
g7 FT SR T A S G o A frem e v g 4
Arifersr 181 1 gor § TRl o0 W gl @l 2, fR wm W
e IR, Arifers A T H100 a4 2 T a7 0

xz:*ma:ifqggm it Tenef e I 6 gawTa GE gR 3A S & oiF o 81 39
: - F10 | Gk feepara s1edl heet 7 Fed © (Fo5.9)1

e o <fia st
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o 0°58" W Bl o1d: Ml € Tl W ek GE HIHT B qh T S fEen
Tt 2

T 3 Hedqul T off & fored smuet = < wodt 71 At w1 gewa gE,
T &fae 318 W g YR gof Tger | @ fF gt gl o 9ot ° q9 9ok df
Te 2 Afas § T S0 gt (F655.10) 1 98 757 H107 (A0 () e 2
T 3T 9 0 & S el 1 ol gk & B, Jea i Hag § oA
o1 (5.11) it =1 wae o fepll TS5 P W Saeh ™ Amdicr del <9iian €1 98 el geait
Y T 9 Tk e 2 g P W gd

FaEE & F TH TH Afael e H, T Feed I 4
TF SEAR soFa Z, ¥ foriferd #T g 2 m
B, H_ ¥ il 0 54 € &1 79 1 [ 3
D
p I
Zg |, Bg
forx 5.10 <t T 99, gt W o3 5.11 gt &1 ga&9 &9 B, T
TSI oTell Gaehte I 1 TS 2l Tk &Sl 9 FeAlR 3 Hy, T
B, T8 &faw afa9d H, o ot o Z,.| &b &I DU FHA HI0 7 R
FHI07 A B TeIe T g

At 3wt e | T 99 1 GE 1 S0 o A9 1 AR geral S 3@
TR Aferehier <fqoft Tiene T gE w1 =il ga e genan @)

gealt Ft Tag W o fFet ffg W gasa &7 =1 i we Fiie &3 & fau
&0 = ufvrEt 1 faewe < e €, 3 ¥ S o1 D, Hfa A1 THA v [T
geat o Gah1T & T s STaF Hy, | A Jealt o Gahid &7 & 52 HEend 8

TET S TeH,

Z,= Bsinl
&t s, [5.10(a)]
H_= B, cosl [5.10(b)]
e &8 o e @

ZE

tanl = H— [5 10(C)]
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T 3Teid WE § SEeRT gaehta & ot wgd &fivr €, Safer geedta, forgert gui wfq wel o watfuen €, s@en
R &5 ot v wfeRmmedt B féhq, 3 qRemel Ure wt Scafd o TEl RN SR SR S W &
U aTrev s ol 37 1 9gd 3T=sl e ¥ TN &l <1 ThT €1 3 TH 994 & W Had v o fau uw
eyl &5 Y3 H &

T URed & T gealt o ekt & § B a1t giedd o 31ee 1 Tk T 81 gd | et
B aTel AT U1 T Yale o ®9 § Yeat i 3R fd B T UR Yo el Sl @1 39 o i T
Yoot o Teehid &5 § Yifed el 8 IR A W Yeal ki Geeh!d & oAae] H §Ead o <d | e
o e gealt & Haehia & B TEA o 9 9 faciehet ST =it 21

TH ok WY Yool o k1T & W e drel IRed ot hiE A U el €1 30 STeuehiieis IRed
off wnfirer € S wrifesal | TSR S od @ SR Siefehredi e off St ol ot o <ot | gftea
BId 21 T1d Wil o 319N, 1580 €. W 1820 %. o s oh 240 o9 o THY et H wied W g1 fepura
& 1 H 3.5° %1 A Rt foran o, a8 7e Gond firerar € & gedl o1 gaaia & 97g & iy
uRafda eiar 21 g8 a@n T € R 10 @@ ot | geelt o wgeehia & 1 e Sore Wit ?1 eifared
(Basalt) ® @il gl € 31 AfHaen serarqa forehie § Srex feherd ©1 5/ I8 3o il 39 ¥ sgerdl
2 dl THeh ST ok BR-BIS AAe-gah Gk 1d &5 1 KA o FHIR TG &1 9 2| TH Faehia &l
T g Ay Wil o o S1edHl W 39 1 o g fiel € fF gedt o gekig &= &1 faen
dta o g 9R IS gl 2

5.5 FYAehIhIUT TS SAehid drerdr

Yoot el e Afirent w1 foremeren it fafy=iaretl @ W@ B gEeh Sifafier, B0 ALY
fasrerg, Aifiek, el @ o ac ot dvafim s o1 ®@ B ey 3 ga gl 6l
FaHT TN o MR R Fifihd HTA AR Td STIFT H 89 TH F Tl i aiRer
< IR Sk 9N o HESQ S 39 it H BHRI TR S

TH € 3@ Toh € Toh THII] | URGRHOT hid Sl 1 Ueh eIk S0l el
21 el & FREt 92 TR W 3 gawhia oMYl Ufkw ®9 W GHERAA R YW
AR SaeRTa Sl YSH Y Hehd 21 TRl fRT TT A 1 gasT MEH 59 YR
I B W TR e RO gaehtd Sl o w9 H Ui Y wehd €,

m
M=7’k (5.11)

M T Tfser Ifr @ frgent fafia @I L ATd Ak Am L 2]
Tk el giATferRt oifen foasht ufd s ofer o n e &, iR fomd 1 om
yaTfed & W el T8 uAIfast % S Gesh &5 1 uf €, 189
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B, = u, nl (5.12)

afs afAIfersht o Sfet YR Gk 1 1 Tared o A T8 & B, § A
T afIfereRT o @ieX aRemHt &5 B i fom wehd §

B=B,+B_ (5.13)
el B IS o 931 gR WS & 21 98 IR T € % Aw sifaftd & B e ok
ek M o STTRATA elal €SI $HeRl gd Fretad ooe Y Hehd @

B_=uM (5.14)
T , &t T 7 (fafd st aremean) st ari-aed & fam | s e e
el

gfaen o fau 50 U o7 Gfew & H #1910 w3 € S gaahig digar we
Sl € 3R forment freferiad weftenor grn aRenfua foman sman &
B

H=—-M 5.15
Ho ( )

Sl H ot fommd =@l € it M %1 iR g&eht Anieh st A m™' & 21

T YR F gashid &5 B FI for@ Tehd €

B =y, (H+M) (5.16)

IRt ferermor o ST U=l Bl Seq=1 i W B TS Ui 1w fmen € Swent
e | URATCTeRT oh 37aT o bl Gaiehid & hl BHA & ST- 3TN ANTEHI o &Y
o weqa fera— ggen sl ek, Si9 o uftrierent o wenfed e orelt 61 w1 FeeE|
Ig H 5 9 foha T T; SR gqw Jashig usied 1 {99 wehfa & R ererfa
M | 9% arclt TR (M) STel ShReRl g1 J9Ifad 1 ST Tehell 21 78 J91d ToRa &9
o 39 YR o T Tahd 8

Sl y T fomfad= Ui ® oIk 38 gawia g9fi wed 21 98 ol geshia uged
W Al R &5 % G9E h1 °Y B| AR 5.2 H @ qcll wt gehid ygta
Tefterg e T €1 €W 2@ € TRy agd B uRwmn el i #1 5w geielf & fag
THHT AM B 3R e € T2 arggaeia e wed 81 Fs usiel & forg sqem
M B T8 KOS ¢ TR glagasia wqie #ed 71 gfageasa gxef § M U6 H
foadia feemeti ® & &) wHfiso (5.16) T (5.17) W &4 9N €,

B=yu0+yH (5.18)
=u0urH
= uH (5.19)

ST, 1= (1 + ) T formfedia ufer @ o &m0 w=ied a6 a7rifarsh gaenviiorar = ¢ e

T T wed §1 T Ferdgfin % Wi % guged A 1 e w
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(c) ﬂaﬁ
= (B-u, H)/ 1,
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(d) Feoh ¥R I, 98 AR g/ 8 St e &1 eufeafa ® ufeferse & w1 §
Hellfed fhT W W $8eh 3ATT SN &1 & B 3= shil 971 IS whi Sufeerfd
¥ @ SM:B=p n(I+I)dH WI=2A B=1T & 9« & ¢
I, =794 A

5.6 USTdl o [eehid 0T
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Tagaeta usrel 9 B € 9 o gaw & | etfue diodn 9ot 9w o %8
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5.24 I8 T ¢ T stferanisr umet § &= 1 digd § 7€ FHt o7eded 2t € (10°
T o U 9 | B i foRdt STaUH gaehig &5 § WH W s9E! ygid ifus &
Y T & HI AL T T Bl
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fSroR TATo] | R aeka el I B €1 S HiE STl g &7 SRt
fopan Sl @ o geveetl & wafta Jashta sl & 1 fien § g € St i
T2 B S % SR forr ST o A % e fam ® B ¥ e e 9
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gurd wedrdl Bl e fue ufiftufeal & 9@ fF, gewiea sl eifa @i
Yefeat s W™ SAfderersh geehl 1 oM SO S Fehl €|
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AR e FaHTE &5 5 Sl ¢ AR qHed |, SE ol 5.2 9 he € fh 7%
gig @ifd = €, 10° 9 | Tk 90| STEHH G &5 | WH W IE B8 e e
Y 359 &9 H AR F& H1 == B

%o geasha weed F-Ueqfatem, difean, sieerm, sfedsq (STP W)
FHIR FANEES | FARMHE &9 § el TTgaeid Ia1el 1 gaehd alT T Faehid &5
% SFHHMU T WH 919 T o Sehaddl gial 2|

M= C% [5.20(2)]
I T AT €9 H, FHHT (5.12) T (5.17) o TAT H

—cto
z=che [5.20(b)]

I 3heh Sl TR 0 (1859-1906) & T o F{T &7 79 Seard
fradisr C 1 a7 froar® wed 21 o1 Tl srggeema el & for y v p <
1 A 7 had 91 R 3R w3 €, 9 (TF W 9 H) 356 a9 R off FeR
Xl | g 9 Yehid &Sl I §gd 7 A W, ek 3791 SAferehad A U801
HTH o €, Selfer Geft wArvea fgya et gasta & o et & erfew wifaa
B W € 9% Ty gahd OM M Fedl €1 Sk W, Fd k1 e [weiee
(5.20)] 7= T & S 2

5.6.3 T Saehe

e geshia asred T8 geref B € S Iy gata &9 § W@ S R it gue
1 W &1 ST Ghg & o &ffor 9T wifeeiedt 9 ) 3R "o @1 g g
Tl & Ffd F o i AR A ST S H1 AW w2 THE e gaw
1o o Wehel TRATOLSTl (I ST AT SAURW) w1 off STgad Ul wt e &
<eehid fgya ol 2iar 81 W, o TH-TR o Y T YRR =T TR o € fo
T WA e H (59 v ed §) 99t 91y T faen ¥ Sifed @ 9 2
TH TEHN YW i S o fo FaleH AR ki Tewgshdl gl §, S g™
USHYET o & W STEX €1 sk SIHA 1 7O RO Saieh elal 81 Wiedl <A
%1 3R 1 mm B, IR Tk S8 | o 10" TWHT0] B €| GeHgsea] gash U
ST W TR TIHA 9k 9H W A5Fe9s ®Y I 9€edl 8 a9 Fed a5 H w1 ook
& B a7 T 5.13 () § @@ w71 W9 EH 9@ 9w &9 B, @ €,
dl S B, o STfRW 3@ BF o § SR WY & 9 A S B, &1 faen ¥ €,
et ® a5 @ 1 SEAl 1 i $iR B, o STfE Sk g areft Tfa et
A &l ?1 e gaehia g & Use # fRE 59 o fogw 9 sueh fioled
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http://hyperphysics.phy_astr.gsiu.edu/hbase/solids/hyst.html

erehta uaTet W Sifaren

|

38180l 5.11

1 YA o GRT STH! Ao a1 3@ 1 Fehar g1 o1 5.12 (b) e fearfa
el © < geft <A ufeerg 7 U € SR SRR iAot U stehen faeme
S & fore 2

TH YHR Tk e geshid 751 § gehig &5 @ sgd eifue Gehfsd g St
T Uk STEHH a1 & H 58 Tgred ol T SAfeeh SfeRISTed Hehid & el |
1 IR T H1 Y Bl 1 TH TE G Tohd € TR STEl & g2l o W T e
D GaHE Tl | Faeh o & Sl €1 TH Uil i %R ek ugred A1 HoR
wiie Hah el Sl 2| Tl (R, UeiHtEd, e, siaee Td dqid w1 T
fsng) o & U U=l ® SR Wiehfaeh ®9 o SUCTed ol a3 Uil 9 TrEh
ek S € SR ST SUAN eIk 1T G2 S ok YA = A | off giar €1 gEd
AR e gkt wsiel i Tk Soft UH 7 SR g ST &7 1 g2 & @ §
ST ®1 6 el U g Uk uie @) sfea w9 9 €t usiel w1 7 ol gawi
957ef el Sl &1 SEd W acd Wle gahd €; S—del, dlaree, e, Teifafam
K| TART ATUfeT Jeheiicral 1000 ¥ ek 2

e et o7 qr9 W TR e 21 v Se 9 W U e gaeh, Sges
I Sl B1 A9 g W SHE g fasfed g odl €1 ard sgd W e &
faetioe -+ eia1 €1 98 U & 1 WA (Phase) TRed" & 99 & <@ fomd
3 wfvry (fopeet) 1 fusiern o8 a5 W i <ie gae, e o qiafda
B S ¥ g a9 (T,) FEA T TR 5.4 FT G Gkl oh F AT9 9

F A9 H ITad a9 W A AR T TEee H gahig y9d,

C

(T>T,) (5.21)

c

AN 5.4 FT e Gahtd UaTdt o = a9 T,

ENG IR 1394
el 1043
Fe,O, 893
IBETS] 631
Treifafrm 317

ISET 5.11 <liE Goshid geref @ie o i S 10 m o7 o1l ¥4 o &9 § 2|
I H e THIE i HEA, SAfshan HHifed Heentd fgye el SR gHeh e
H HH M HIGU AR T WHTUES FHHE 55 g/mole AR THHT S
7.9 g/cm® Bl T@ WA Wi & g die WA w1 gaw fgya el
9.27 x 102 A m?%|
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TA T SHA T STEAH B0
V=010°m°=10®¥m?®=10"%2 cm?

Y THHM = HFaT X B = 7.9 gem ™ X 102 em®=7.9%x 102 g
Tg o T R TR U TR S (6.023 X 10%%) o SR ile WIS w1 SeAHH

55 g B o1: S § WAIS w1 GE,

7.9%x10?x6.023x10%
55
=8.65 x 10" 71

N =

afereham wefed gah fgua ol m @ T e © (e A U St

feafq ®), 59 geft wefoess sepel quia: e &1 9§ e:
m_. _ =(8.65x10") x (9.27 x 10
=8.0x 10" Am’
qfomHt T—:{am T HH
M, . =m___/SHT A&
= 8. o x 10" Am?/10"® m
=8.0x 10°Am™

I1°G lor2ibe

dAe-gasha ugiel § B U6 H &1 Hay 9gd Sfeel 81 Ud: I8 Mash Fay T e
Td A % gahia g W Rk e @1 ot 5.14 g o T = § gl 6
eeR fafya i 31 am fr gered & o facrepa fasafnda 21 g9 gHen aferferen
o wad € 3R uftrferert § o 1 9 g &1 Ui W gehig &5 B 1 6 el

2 3l ofd ¥ Hqw e Sl € S ok o Oa ® A €1 98 orern
eI © o < a9 a% dfees 3R Th-gm H e[ B wd €
e d% for @I gfg Sy | € U THE S O (3R 39 SR
<eeh1a Aol H) ol S@M 1 IS SUAM &l €1 R, 89 H i e
TUIE WA 3 & H=0 W B#0 21 I8 I ab gRI T&RId 1
H=0 W B & 9 &1 &I Jaalg gRURHaar a1 Jasharaeiy
FEadl ¢l fo 5.14 § B, ~ 1.2 T ®, 981 ¥ R ¥Rt s

mw%ww & B o W SEA qUld: S
o= 7o el T U1 ore, RTfersht W e e feen Sere 39 €
3R MR- $HRT 7 Igd | Hera®d $9 SIHT Teleh 30T
fa=mg o< od €, 99 9% o Sie uRom & v T 9 W 9
a5k be N 3 T 21 ¢ foig W H 1 7, 9Eied 1 fuifedr sheerdt
815,141 H ~-90 A m™ | UfGai™ &IR1 o1 IR sgrd iH W
T U SR TR g B feerfd w1 o) §1 99 cd F@ <@
2| TqW IF &7 B_~ 1.5 T ¢ T 9% R, & i &7 o
ST & (95 de) 3R R Sere el STl & (9 ea) | 98 =k <3l

o 5.14 o= 1a Sifeed T die-gasia
el & ferq B-H o 21

ST &l 21 39 fava o g frefafaa dar o ©: () 9 H %1 % e SR,
@ Ik Oa TA: 3TRFEd &l sl H o KT @ A9 o fau, B &g Afgda 7F
o &l i, dfeeh g8 T o qd sfaerd W R e 21 7 uREe gaehia dfered
(Hysterisis) eerd 2| W= RERRE o1 e gawia go=ar & (‘sfaem@’ 7€) |

5.7 Tt eieh Ta o S(oeh

e ugred S HW A R I Ae-gehia o €5 et & foIu M W@ gehd
&, T g wear € T gush i a9 o o1 Tehd #1 die i T 195
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T hl S-S0 oM A T T IR-9R 39 W A ¥ e & ¢ al
| og a5 Sl €1 98 faf fo=r 5.15 A <wiied 7€ @1 9% fo wk 400
el G GEdeh © I8 <9I ok fera foeren e @ fon e gas s e w6
el HIET QAT 21 TR gosh a1 & U T ©id &1 95 &l Thg
F IHh SN (hHl S Jah H1 Th 90 THh 3R W g0 IR T2 A
T R-9X o 9 2

TR o S T Tk G alieh 78 @ R fend afefernt o
I Tk S Fohid Ui i T Wi WY AR 37 qiATART § frm
fewe umr yanfed &t Su)l 9RATfers &1 gaaia & B &I gafehd &

fort 5.15 T cieR, S a0 € . L
e ¥ vt T e T @ # v Jaw Yfucd o (fo 5.14) &5 Tl gowi o fau sfam

i BUIS ¥ e T Hoh | wEerd
U 9% 3@ TF 1600 H YT,

e T A GerEdl Hid @1 vfaenelt gasw o o forn uered w1
S=a AR YROEAerr 3R S fnfedn et =T @ife seR-Se o
AR A A A SAR-TSE! AT &% AF A oF HROT ThHT

= faferem fircsd (S goie &

5 fororder 5 v Fafee Ak A | T T S
ﬁ)?ﬁg;f:,@ﬁﬁé THh Tl UKt i S=F ke gt Afeul Wit TH & U

(De Magnete) q 2

U o eehtd &

http://iigs.iigm.res.in

|
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wered B1 gHeT YR 79 e W o %W 8 W TH @ig i fufgar
At %0 ? for ga of a1 O qf el gue s o forg 2 6
T | AETR T T k! o oI ST 11 el o A et
(i, wafafem, fed, Fieee T " &1 Th B9r) , Fiace-Eia 1@ fehqal

forgd <o UH e gaehid ugiell o o1 Bid 8 fSeh! gaehsiierar agq fe T
YRUTSTerd agd %A 2t 81 74 el fo[ gaei o fau uh suge e @) fad
RATTeTeRT o 3T 79 ©lie 1 B8 W T g9 ST Faa fae um yerfed & €,
URATTRT 1 kT &5 TIR TA1 g Sl &1 S gH iAol H ¢RT afed e
a2 Y 3d € Al gawi & ff a%qd: SIS €l Sl @ it 6 @le ol i i
<[eh1d URURT 9gd %A Bl I oHaee fud 5,16 # @il T B

Qe 00

|HF—0

Tora 5.16 T T E-hic god URATCIRT e Tas i @e Haer Sl 2|

T SFFA | U1 Uk e GHI T e o FedTed! ek 9 el €1 JHBIeR
 FIT T SO F T § I @ A 3 T R T % A e
Tk HHhUl B ANeY| IRUTHEEY T4 ST &9 Td a9 gfg A Srifl 37 Jereff i
Yfierhar off H e wIfeT @ifh ok oiet oh RO S & | R W1 TR e
o fawa o g9 19 6 ° T S

farga ool o1 ewEm foaga sfeal, wf fowres w6 @um o5 | g el
foeTetehTa foa=[a gaehi 1 ohl B H9IA1 A1 ol U8 ©id %1 9 J%gell &l 33H o
e gwHe fepan T ©
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ARA o kI G TN WHATA0T

STV, TR T A ¥ SRR S % o SR S s 3w S gt & ga o
o T 99 o € Toent afgrgar dimifass T o @ qorig @1 WRd °, <feror ¥ sy 9 SaR
o e qo ok S o 3ifush duEiend €1 3 Jueield g o hiaren § fod, aRdE g-gdea
TEIH (1IG) o 1 F1E FXA 1 RS -Feiohed GEAH, HicTal TS AR deemensii o fawr
WEY, SATENE ®9 T 1971 § Td {2 T R -gahed TR ST S9rerdt Seemenst
o HIEAH 9 o, 9% qol T TRl o ehid & Td S0 g a1l SAR-grel W e @ g1 sHeht
ot dcf TS Yrbfash 19 STER (ONGC), TEHT TH5-fo-M LM (NIO) U WRd1T Siafker sT{gem
TS (ISRO) GRT WA i Wt &1 I8 3§ favaeardt =awen &1 &7 © S TR WaeTyes -ga&
e i GURAl el S| 3T TR 1 A AR T R oy R ‘

|
1. o foeM T W {99 1 97 37dd WA e 9 9 @ ? R e
wrell H SeR-sfer fRen | Gehd S w1 w9 Bl €1 9HH g TH-SER

Hicehftia ed € @R faadia ya erewftia) foredt o gas 1 west < o o

e ¥ a1 < B2 Yo 57 S &1 ek o Yo el Tel Ry S gehd|
2. W m g9 fgyd Tl o1t 8 Hue i GET gosh &9 B H W §,

() 3@ R TH T FA 9 YA B 2

(b) = @Ol m x B gl 21

(c) =T fearfas ot —m. B &t €, STl #04 I oot &l 39 fom=mg |
o1 ® 59 m g9 &5 B % efeed 2

3. WaE | TE GahF S0 m F1 Th S€ goch dlfael 3qeh 797 foag 9 r g8
R, Sl r>> [, 39 B o HRU g &5 B 1 I €,

B 2nrd (3181 o sTfew)

fom
=_41tr3 (ﬁ'ﬂﬁﬁf‘ﬂ?{éﬂ‘\%ﬂ@I)
4. Jaehcd GaEh TS & FREEEER, TR 98 7% § 9 oA o i ek
o EHI I B R

¢,= D BAS
T E =0
e AS & fon

5. gedl 1 Gechid &, Jedll oh ohg W W Tk gasid fgyd (Tehfead) o quged
21 gealt o siiiferss STt 4 & WY & Yd 1 I JaHIT yd Fed ¢ g
TR 9, et ok fiifereh <Ml ee oF Y o yd 1 S0 1T Y Fed
1 7e Tgyd gl o U o181 W Toh Bi2 HI0T S B G hl HAE T G
&5 1 GREN ~ 4 X 105 TR 197
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6. Yol 1 TE T Hoh GoIh 1T & ol feRor <4 o forq e i stewees €
A &5 1 A 1o, Geeh fGehu ud st Al A gest % gkl
&5 & eI g

7. A T B 9 U A e & By, W W@ €1 gaid diad w1 i 2,
v
ugref kT e M TEh1 T3y el ufd SR ST €1 Uete o S Rt 8
B=,uO(H+M)

8. fes qared & faw,

M=yH 59d9 f& B=uH

Ty el T g Yg weand ¢ ARy, srifas geshsied u T
weheitera pu ® Frefofad dey g

M= o i,

#o=lty

9. HTHM e W R W A AR ¥ fetE W § oy,
FIGIH T e Jo| Hfageasa el o fau g &1 7 Foms SR
WRI: SEd W Bl €, AT TRl & fu y ek U 9gd i | e
ekl o Ty e Td wga Sifesh W ol @ 3k 4 B s H o @
ool @ oft wewH S 21 o Sifereerar w1 o eiia W €l

10. 3 TSt S WHF 99 W s §9T % foe s geeht o < 8, el gaw
FEAN 2l

siffaen wfdr YelteR PCar feumd B IECD feoroit
_ lto - [M LT_ZA_Z] - #0/47.5: 10_7
- B - o - S
g om | @ o A
TR
i [MLT A M=o f,
B=yH
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oot faug

. TIIGHT STERT/HRIST o HILH | Gashia YohHl i Hardss 995 ¥4 1800 3.
o 1S U1 g1 Sifen, Skl o TR O 1 GrEifTRa SUET 59 A e
Y F gR Y Yd B O o1l 37 SR Sy o ferw, SR qHE
BT I TEvIE ¥ e 1 oey feofd 77 ® R fomm oI st uh-gm
T WA R g Ao ) weft fomm afEity w e e @ o wef
fytent fomm =il

. THA Gt Yal o1 A Tl Bl A ST Th ook ol I h al ZhS
£ d TRl X B ek W BN | 3Tk Tauiia JeeRRd UMIcHeh TF SUlcAh
ferega STel o1 1Tk €1 Teh SelegiA R ST ol 9RA | e| = 1.6 x 10 C
BT € S ST T GeHIH HH 21 3 T SAEY 39 AqH THE S99 ok qof
ol B &1 TR VIRl H, EY Feidiehd B 1 g 96 Tl ¢ 5 et gk
el 1 e T T € steran fag Se Faidichd T gl =72

. T T4 1 Toh Faeh1d Tohed Yl o1 Sfke el Eiell, T IR I8 © TR gee
& Y@ Had ¢ iR 9 oW T 21 39 faIid, Sgd 9 W@ $he ¥ IS
B FHUTHN R FAE B S (A A W oA 7S €)1

. g 1 kg & 3ok 3 @ Ueh fa9el B Geoh o HROT el €1 gea wh
e T TF foereh g ofawen # 21 YR 39 wie H yarfed g ol Hosd uR
& geall o gahg & o T iR €1 39 7 WId T o8 shi-a1 ‘St g
2 S 39 et Wi S Tl € SR gesl w1 Gt 8 e 8 9 o wiedl
Y AT el A See ol 2

. GO Y y o A H 3T@ed S § TR o FEeR H AV Sk 9 S
%, S yiagee @R Sgesh & el § iR Yiagseia ueel o forg y = -10°°
Sdfch AT d T o AT y = +10°°1

. SAfqarerek, IRgUl gfages® (perfect diamagnetic) st Bid gl 3 fow y = -1,
p =0, =0 JaHTT & fd: THeh aNeX & WAl &1 Th ARSI A2 T8
2 for e qred wsh uRgel =mers o @1 Wy, T g raea fagid T © oS
T <HI TN H TR A o Hoh| AE, R T 4R A Uk Fdien Ak fagia
(BCS fagia) f&an @, St g1 99w 1 =4 %% gehal 81 BCS fagia 1957
H wedifer feman T o 8K g 6, 1970 H, Aifden o Fiekel QWhR o &9 H gH!
=Yl 9 g8

. o1 Siferedn 1 g, el o gearerdr et fied-Sord SIeER w1 9%
Tt 81 S—gfdee, fospfa o Srsaut el savaes e © 99 € @l H
& B (I M) ¥ e gay Tl ¢ uldaa-fosfa as Siferesrdn &1 9ei{ e ©
3R a8 R gen el i SohTS e B Al Sl &7 oAk shidl B
B-H 9o 19 3ifoed ok &1 off gl 7 1 =are &1 S gehdt 2

. Wfireeehed W 21 7 gt el § faeme ?1 W I U A g
wrell & Te Sgd &0 eir © SR THeRl Udl oI Sgd hied 2l

. B il 1 Ui, g TS offg gushid &6 H it fRar 2
wfer Geashia Tl o goh ATl M FB YHR §; SE—ery dre gushd (W
a1, Udcie gewid, fom-wie ok fS9er o Wy @ swmra e
W B
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5.1

5.2

5.3

A

J-gasa Hat frefafaa gei & 3w dfem—

(a)

(b)

(c)

d

(e)

®

T Giew & Il €9 F = FA o oA A9 AR F sravasma g 2
37 T odd TR o 91 fafen st wWonT €9 | gedt oF gashia &3 hi
IR Y o T W Bl 2

Tferor Ra § ferelt T W AT 07 o1 W @ 180 B feReA W e ged
sifiren Jfq hI0T T 7Y HOT AT HH HI7

Ifg A e o Hoar el | q-gashid & {@nstl 1 TR S A A
TErd geaft o Siex S A gHE e i

T GAhA GE S oAl qo1 H T o oI T 7, 4K g-gehia S A
3o ya W @ B @ I8 foRw fen o Hehd wET?

Tg AT S 7 foF gealt k1 Gahia & T U et fgyd o & S
2 S geeft o ohg W T € SR fowen fya amgol 8 x 1022 JT! 81 ¥ &1
YU S8 30 HE o AT i Fife S S gl

-TefenfeEt 1 WA € 56 e N-S gashig gl o sifafte, gedft 1 wae
W FE o A ga off ¥, S fafe fenet  farma € v g e
Gy 22

Frefafed g = sw e

(a)

(b)

(c)

d

(e)

®

Teh STE W O S8 WM W Yeell i ekl &5 Sgerdl 81 I 9 U ok
Tl off SEer 22 A% @, A fohad gHe el W e gate gited el §2

geeft o shie | liel €, I8 1 €1 fRY off sreforet sueht gedft o geahia &
1 ©q TE A1 2

Jealt o SIS o A Feish AT H YaTed e arelt STae SR -gaehi &5
o foTu STarEt T St €1 3 SISt i S W et S (S Eid)
1 8 TRl 72

T 4-5 3 T oF Siaerd | geall T gaenid & i M FE 9N I
<hT B eeTe, 3o GSX ot o gedl o gt & % 9R H hY 5
72

Tgd e 3@ W (30,000 km ¥ 21f¥e) gealt o1 Jaia & o fgyeta
MHd | HTHT 9= B ST 1 HA § FRF 39 fopfa & fog swerEh w@
T &2

SHAIARH T 3Fdel § 10-12 T &1 hife %1 5gd & &fior s & e 2
1 39 &fivr et & o ot Fw gt aiomm & gehd €7 gHems
[femoft : Yo 5.2 1 33T T&Iq: U] G ST €1 SRR e g9l
o IR A q FHH FAS § A | oA Gord @ g, g o G
I G o ofd o f{u My €| o S o oy SmaeRl - weehe Wi
ST MA@ B ]

T BT B Gk Sl THUHH a1l Gashia & 0.25 T o T1ef 30° HT HI0T 1
%, W 4.5 % 102 J &1 9 0 I 31 GaF o FeIhid el F1 qRETT
1 7?2
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5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

gehed Td A

Jahd 3O m = 0.32 JT ! a1l T& Bl B ga, 0.15 T o THEAH arel

S A T 31 A 7w e A & e d g S e e @, A A & e

fomma o 97 (i) Tl wqer SR (i) SRur Haer W emm? goie ffq § gaw

w1 feafqs =t &1 A9 FaEU

Tk ORIt W IO ofie T 800 T €, AU SHeR ST IS 1 LEthel

2.5x 104 m?2 ¥R 38 3.0 A ¥ Jafed &1 & 71 GHenE fF frg o1 & 7

AR Tk 9 o 1 TWE SRR H T2 THoh W1 TSI g FeIhia el

feperm 22

If% 99 5.5 W 9% T g Seafer fen o uitd: Tod o fau e 7 e

70 W afae fgan # T 0.25 T 1 THEEF Gawhid &5 @ S, df 39

IRAITTRT T T d1e 9 A0 61 GRAT IH THF F B, T SHABT A

SRIfYa &5 1 Ko | 30° &1 HI07 o1 W@ Er?

T I goh TSTGH guhig ool 1.5 JTL 2, 0.22 T & Th THEHH g1

&7 % e T R

(a) T 9 9 S fohdA1 1 T AR T8 Gk hl Ak & o (i) Taad
(ii) forodta feen & wifed & & fag g 2

(b) Teerfa (i) T (i) & Garh W feha =t el e 272

T iR fEH 9E-9@ 2000 B @O MY E den fHeh STIE e

g% 1.6 x 104 m?2 T 3R 5 4.0 A #1 9N vofed &1 @ ®, 56 Fx @

T TR deHE TR § o 9% uw 4fas 9o o uH gk

(a) URAIfAT & et Tl 1 °9E = 22

(b) ORATeTRT T @ Al Siet Wel ool e o ©, A 36 W, THRT e W 300
1 10T S G 7.5 X 102 T o1 THTHM & Fehia & o S ?

T JAER ool fad 16 %X &, f5gsht 5531 10 cm @ @R 59 0.75 A &1

waIfed & W T, 39 YRR W@ © foF 391 96, 5.0 X 102 T IREm aret sy &

o oiged B1 HSel, Gh1g & o oieed 3R 39 3794 dol | e Uk o1et ok

I T T % AU e 219 el ® Su-an gu # sig T s d 98

YT Tl HorTerEel o 3ER-SeN 2.0 s T i & <o el B Feel

9 ol 318l o IRd: Srecd-eol A 22

Teh Tehid g eIk ATERR o GHIK Teh SHeaiel qdl § ou o foly e 8

TR ST gF QTS T 22° o HI0T R A9 FT IR FH 21 3H WH R GARE

&5 o &l 37 1 71 0.35 G 81 38 T W Yeall o Fewh g &3 1 A

Md il

Tfeqor eTiehT B ol T R T Yo G2 sdiiferh ST 120 ufvem #i iR

Gohd il T FhTd AR § WiEd Af-g9 #1 gehia GE h1 St ya afas

¥ 60° IW HT AR Tohd HT T1 el o FaHA & H Al To@d A R

0.16 G W STl 81 36 T W Yea o & ol giemr 3R fen warey)

ot B B Yo o1 gah1g el 0.48 JT-1 B1 gk & %% ¥ 10 cm 1 54
R feora forelt fog W s59or Jaaia & o1 9ior wa e aase 4 9% 95 (i) ga=
o A5 R e 7 (ii) g o ifad FAfgaee W feem =i
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5.13

5.14

5.15

5.16

5.17

5.18

& et W W@ Tk B B Yook h 8T, Gk 19 S0 K9 & IR B
Tger g 99 o 318l W, T % 9 14 om R feord 31 39 T W gt @i
w[eh1d &5 0.36 G TH Al w101 I | Heloh oh A(eie THIGHISS T 36 g
9 3 & X (14 cm) Feora foreht fog = aRomt gakta &= /= grm?

I g9 5.13 H Affd gask 1 180° | FAT A ST a1 T fogal st =it feerfa
1 BAMT?

T Bl B oIk (901 Ghia Aol 5.25 x 102JT! 7, 39 4R @ & fF
THHT e Yol o & w1 KON F o5ad T gk &+ hw @ fhed 38 W, qiomd
& gedl & & 1 f&9n ¥ 45° &1 Fiv1 a4, A% 7Y (a) Afiuda gufgaee W
3G, (b) &1 W G| TH T W YAl o Gah1d &5 1 G 0.42 G B W
Tl T qo § g kT oaTE i U R T 2

faRed 31

frfafeaa geai o 3w ifee—

(a) e HH W fondht STIghia gt o1 T ik g 1 yRfeia e €2
(T & Gaher & % for)

(b) 3Hgeha o foudd, Ufagadha T 9 HT Y9G T T BA1 =2

(c) o w IRice H forner &1 e T ST f 35k 31X ot & 39 fefa
1 ga o (fRfea) @@ gm = (fefea) s &, Siafe e @t 812

(d) = foreht e gashia agred 1 Fesheiera gaig & W R w22 3
&1, d S=9 g% &5 o folu sUeR1 O 9 A A1 AferR?

(e) Toreh il Feeh 1 W8 & Foish g W Faehia &3 (@ e waed Bl ©
[T qe1 37 Teerc &= Ya@sh o 939 ¢ i ff =eis %1 T8 & o o0
W e gl 11 T2

() o FoRdt STIHERIE T 1 Afehan TS Gk, e gk % gk &
oftAToT ST Rife T B2

frfafeaa ge=i o 3w fee—

(a) e Faata Ui o ek ok 1 SICHEUIF, SHAl o SR W TOMHS
gfteehiol ¥ THeRT)

(b) H =R % Tk ZHS ok Vfoed U H &AEA, Fe-Eed & THS & AU
o ok &l U W BT 21 A 9 Sl IR-SR gah ¥k 9 TSR STl
I G THTT ARIEH SO Holl kT & HUM?

(c) 8 oo Siam Ae ofu Y=Y e ol hig olel Tqfa S 1 i 2|
T YT Sl AT FHIST

(d) O o Gah1g Il R I =g o fow =1 iR e o Wit grew &
e, fore @E & ©iie ot gl 1 TR el €2

(e) Tord T =1 gawta &= 4 ufafed &3 21 e fafy gemu

T o, Hie, A Shel #, 2.5 A 4R, 10° fo-ufied @ 10° SW-gd *i AR

Wefed 8l W 81 36 T W gaeh 9 A diifere amiet o 10° 9= o 21

Tef gealt 1 Faw1g &9 0.33 G T A 101 YA 1 S Fagati 1 @ fwifa

S| (Sheret 1 IS i ST T Tohd )|

(S fgeti W, YRG! et GRI g1 &, gedil o aifast sk o g &l

o TuM T fauda fxen § e 21)
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5.19

5.20

5.21

5.22

5.23

5.24

5.25

gehed Td A

foret T R T FAwH Sheet W WR o4, @Y, afes ar € 5 9 yeie |

1.0 A% ¥R g4 ¥ qfv=m &1 3R yefed & W {1 36 wH R g #1 guha

&5 0.39 G UF Afd w107 35° ¥ KR 107 o1 4 71 Sheled o 4.0 cm 9

3R 4.0 cm TR UROTH Fahtg &= & g9 F e 2

T i G2 S & qet § e o o s €, 30 %4 T 12 em e At

Tk Feell o ohg W @ B Foel Tk SEale ql § 8 IR Gashid TRl 9 45°

1 0 S €1 W el § 0.35 A HW YelEd gl €, gahid g uivem o

o SR w3

(a) =@ M R Yedl o e &5 & &fas 3fagd %1 9 71 St

(b) Feeh & o1 T faen See §t S © @I 3kt 3ot Seafer ater W ST
foen & (FW ¥ @A W) 90° o HIv W A fean Sl B1 garwta gE fomw
fxen o Sgdit? 39 TN W gasid fKepua 3= sl

Tk Yk Tgee < gaenta el o g9 | 21 A &5 ThH-SE d 60° 1 0T &

£ 9k 39 ¥ U & 1 IRAT 1.2 x 1072 T B 4% fgyd worl 9qeq o 39 &9

Y 15° 1 I IAC, A1 TR & H1 GRATT FT B2

T T 18 keV A1 TRl 3 fRO 9 W S Y § At feem & T

2,0.04 G &1 U afast ekt &, S foheor g5 1 yrfaen faon o oo 2,

S T R MR HINT 30 cm 1 &ifast T =er § oo g forat < e

1 ==l fereenfua g2 (m_=9.11 x 10" kg, e = 1.60 x 107 C)|

[F1e: 39 991 § 3fihe 39 YR FH U & foF ST 9 vl I o gHH ©l, R TV

Y2 # T T 9 U1 q Soigg (R0 G &I T -Gt &7 9 R 7R

wuifad gt 271

SR IT 01 o TH T3 H 2.0 x 102+ WA fgya € 5 o g 1 fgya

aeot 1.5 x 10728 J T-! €1 38 994 &1 0.64 T o Teh UHGHM Gk &5 o

T@1 A1 SR 4.2 K a9 d 31 foran 0 368 159 Hehid gqwidn o1 T A

39 T 1 0.98 T oF Jachid &7 # 2.8 K A9 T @1 8l 1 3Heh1 Fedl Tggd el

fohe 1 €2 (Fe WH Fd © FR g e n) B 2)

T Uete 0 1 SfEd a1 15 cm € 3R 386 800 a1iferss Teehviiera o e

R HIE W 3500 B fAu gC & 1.2 A 1 GaIhahil €IRT o HRUT 3Uh FIS

o ot g &5 (B) 8?7

el SerR 2 S TR T T S T S O H 1% W g S

STl T p_ SR p, 71 R S % SR W (SR W F Y S

IRYSATg® q) Tk A Al T yehR K S -

ps=~(e/m)s, T p, = —(e/2m)l

T U T ook Toerd fagidl o TR T U i shi ST k1 T Tehell 872

3 FoREHd SMTUR W W TH oIl A5k hl oged—1 STl
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