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e Bzﬂ (5.5)
mT
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Terdt 3R ft 31 feeR-gaia &= Wl g e ¥ weft off 5 9ok T
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AR 5o7 @] o €2
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(b) =f% & T@rd faw et afefas o i o = Hifaa gt o g R
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T ToRA e T @ ea Y € e 71 2Riee o fama ® U gwen @ wet
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(d) 78T/ R o ST G 4= AR &3 o HRUI 3Heh W oh HR Fie ac
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et o 21 (e AR ok foeiy qmel §, 9 Wl 9 € g 7))

(e) & Fyul cHawen 1 3@ df Teft AT FT SiEd I B Tk Bl R o, 7w
B Tkl T T faf=1 o ol o FROT S ekl SN 1 3HEd I A
2l TAR FHel STgaha geiell o wewl § UH g IS i Sl wRAped
T AN I 7 AR 3R fgya-emeet 3= 7

5.4 -dhd

T gedl o gashid & %1 % teet ot fRar 21 gedt o gawta &= e,
T gag W, f9=1 Tl R 9= it €, W 3891 9 10°° T 1 Hife &1 g 2l

Yoot o k1T &5 1 HROT 1 €, I8 agd T LN T YRS H g G T
foh gealt 1 GaRTT & TEh IR g e W W UH foRne gaw & B T WA
T et o TuiT 318t o SR W@ B1 W, 98 Weltgpd fua fafvea w9 9 w@t
&l 1 39 FTE HA a1 € Tk YAt 1 gehia & 5ok 9@l %hig oh ek avell
(St saferenterd: fasren @iel wd fafshet ) i Garesh Tfd o R0 Scq— fereqa emet
o afomTEy e o STl €1 SEh! SrFHE! FUTT el Sl 2l

geofl Y GahTa &5 W@d, geelt o oh W W (hIeufTh) gaahia fgyd o St
& et €1 39 fgyd w1 218 geal o S[ui 3te7 o GUTl el Bl §, dfesh adwH o
TZ THH T 11.3° W FHT g8 ¢ 39 I W W d gIH yd g8 rafeed 7
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2021-22

|

/3ewo098/39s/A08 eROUIPSUMMM//:dNY

kah Wik kis Gh k3 — wdwbh-j

185



Tera 5.8 geall, TH favmel gasia
feua =1 wifal

21 el o AHEH o Gau H po YA 21 ARG 3 g i
Jahig & st & 3% (o 5.8), @ B g9+ o fawia &=
@ T Gk g (N, ) | Jeat o 3T FaT e § SR <faon
AR A (S, ) ¥ qER M €1 T8 et sufer yE g it
Jahd IR ¢ o of forod Jasta g8 1 3ad faw dehd S
ofl; ek o Yl i ST Yo THIGT el T Fifch T I L@
1 T HA H TeE A1l TH YR, Id H, I gk gd el
o 3T ok B Gk oh (VT Yd 1 e FTER HId © T Ifevf
JIhA Yd 3H B ok o SA Yd hl @l

ISTET0T 5.8 Toaed W@ W geall o Gaehta &5 1 TRAT @ 0.4 G €1 geait &
Jae o fgy@ el &1 70 HifSQ
T FHIRT (5.7) o SATIR faveda gasia &= &1 gimm,
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B. =
Eagrd

faan 2: By~ 0.4 G =4 x 10°T, r @i Jeait 1 5= €, 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 -geshed Gl gl # KU T 7M 8 x 1022 A m? % wgd e 2l
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gl 1 HaE W HE {65 wifw) 39 fag ¥ O e 9w g6

o 5t qriiferes STR-gferor feen ffde e € foaet ST ya &1 iR 9™

el Y@ Fenef IW T AR A HA 71 IR I TS geeft ok ol
HeT W W oA Al SeEle qel G FrEiy weddl 81 SH FehR
a1 forelt T fasiy W gasig arik ot 59 wE SR geshig Sl
o Iferolt yai w1 faer S el Seufe W@ § T 9 SR ad
& ®9 § IR X e €1 98 qd o gedl 1 g i WM S
& T I H FRM TF gawE GE S dfast 9 § T o fog =
T, 79 I AR H W SR 6T U yd YAt o gashid 3l
g7 FT SR T N S G o A e e v g
Ariifers 181 1 gor § TRl o0 W g @l 2, fR wm W
Jah IR, Arifers A W T H100 a4 2 T a7 B0

xz:*ma:ifqggm it 7enef e I 6 gawE GE gR A S & oiF o €1 39
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B, H_ ¥ il 0 54 € &1 79 1 [ 3
D
p I
Zg |, Bg
forT 5.10 g9 TN 99, geelt | fora 5.11 gt &1 ga=@ &9 B, T
TSI oTell Gt I 6 TS el TGk &Sl 9 FeAlR e Hy, T
B, T8 &faw afa9d H, o <t o Z,.| b &I DU FHA HI0 7 R
FHI07 AR B T9Ie T gl

et 3wt et | T 99 1 GE 1 S0 o A9 1 AR gehal B 3@
TR Aferehier <fqoft e § T gE w1 sl ga e geean @)

gealt #t Hag W fod foreht ffg W o &7 =1 70 e Hiie &3 & fau
&0 i ufvEt 1 faewe < e €, 3 - S o1 D, Hfa A1 THA v [T
geat o GahiT & T s STIFT Hy, | A Jealt o Gahid &7 & 52 HEcnd 8

TET S TeH,

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

ZE

tanl = H— [5 10(C)]
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T 3feid WE § SEeRT gaehta & ot wgd afivr €, Safer geedta, forwent goi wfq wel o watfuen €, s@en
R &5 ot v wfeRmmedt B féhq, 3 qRemel ure it Scafd o TEl ROl SR SR S W
fau smeavae Sl 1 1 ogd oS! aE ¥ GHE TR S Geht 21 A W Y9 § S Gad e ok fau uh
eyl &5 Y3 H &

T URed & Tl gealt o ekt & § B aTet giedA o 31ee 1 Tk T 71 g 9 et
B aTel AT U1 Tk YaTe o ®9 § YA i R o B T4 UR Yo el Sl @1 59 ol i T
Yoot o Teehid &5 § Yifed el ® 3R A W Yesl ki geeh!d & oAae H oged o <d | e
o e gealt & a1 & B A o A 9 facichet ST B 21

TH ok WY Yool o k1T & | e ol IRed ot hiE %A U Tl €1 30 STeuehiiers IRed
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BId 21 1d Wil o 319N, 1580 €. W 1820 €. o o4 ok 240 I6f o THY et H wied W a1 fepura
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uRafdd eiar €1 g8 a@n e @ R 10 @@ ol | geelt & geshig & w1 e Sore Wit ?1 eifeared
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T g ATy Werl o oS SIegAl ¥ 39 1 oh g fiel € fF gedt o gehig &= & faen
dta o g 9R I gl 2l

5.5 TehihI0T Ta Taehid dlordr

Yoot el Td Afirent 1 foremeren faf=raredl @ @ B Theh Sifafier, B0 ALY
fasrerg, Aifies, 7€l @ o ac oft dvaifim s o1 © B ey 3 ga gl 6l
FaHT TN F SR R Flihd HTA AR Td STIFT H g9 TH F T&I i iRer
< IR Sk 9N W GESE S 39 it H THRI TR S

TH 7€ 3@ Toh € foh TAII] | URGRHOT hid Sl 1 Ueh a1 S0l el
21 el & fREt 92 TR W 3 gawhia oMUl Ufkw ®9 W GHEAA B IEAW
AR SaeRTa Sl YSH Y Hehd 21 feRdlt T T A 1 gasT M EH 59 YR
I B W ZRTE e RO gaehtd Sl o w9 § U Y Tehd
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M=7’k (5.11)

M T Tfser Ifr @ frgen fafia @I L ATd Ak Am L 2]
Tk el giATferRT oifen foasht wfd s ofer o n e &, iR fomd 1 om
yaTfed & W el T8 uRAfast % S Gesh &9 1 ufe €, 189
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B, = u, nl (5.12)

afs afAIfersht o Sfet YR Gk 1 1 Tared 9 A A8 4 B, H st
T afIfereRT o @ieX aRemHt &5 B i fom wehd §

B=B,+B_ (5.13)
el B, IS o 931 g WS & 81 98 IR T € % Aw sifafted & B e o
ek M o STIRATA elal € IR $HehRl gd Fretad ooe Y Hehd @

B_=uM (5.14)
T , &t T & (frafd st areman) st ar-aed & fam | s e e
el

gfaen o fau 50 U o AW & H #1910 w1 € o gaahig digar we
Sl € 3R forment freferiad weftenor grn aRefua fman sman &

B
H=-—-M
Lo (5.15)
eI H & e ot & ST M &1 iR S0 a6 A m ' & 2

TH YR el Geehid & B %1 for@ Tehd @

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

ST faeRo ® o1w usf i ogeq= w3 | eud 5| ugfa s gan e € saen
ST B | IR o S35 & el gashid &1 i gHA T STeT-3TelT ANEHE] o &
o e fera— ggen sl e, Si9 o et ® yenfed e orelt 61 s FeE|
Ig H 5 A foha T B; SR guv Jashig usied 1 {99 wehfa & R ererfa
M | TS el TR (M) &l Seh! g1 e i S Fehdl &1 T 99l e &9
T 39 YR o H GHd B
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Teiterg e 7o €1 2 2@ € Toh ¢ wgd B uiwmn el i #1 5w ueielf & fag
THHT AM B 3R e € 92 erggasia e wed 81 Fs usiel & forg sqem
M B T8 0TS ¢ TR gfagasia wsie #ed 71 gfagesa gxef § M U6 H
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B=yu0+yH (5.18)

= pou, H
= uH (5.19)
ST, u = (1 + ) T formfedia ufer @ fore &m0 w=ied a6 a7rifarss garenvifiorar = ¢ S

T T wed §1 T Ferdufi & wWahdis % guged A0 &1 e w
gaHvieral 1 B 3R SEeh! fommd qen wnies aEl € S o b 2

1= ot = py (142)
2 1 T p H A Tl R ety 21 Ak o 9 R T o 9e 9 e
Al areRt <Al oF T T S geRd )
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Herfed fohy STH W 3ok Sie a1 &1 &0 B Scq=1 il fSfe1 shis w1 sufeefa
¥ @ SM:B=p n(+L)dH WI=2A B=1T & 9« & ¢
I, =794 A

5.6 USTdl oF S[eehid T[0T
fresst ST AT fR R el Y A, SR U g S
o offepd A o W WS i €| gaw wg y w3 9 <@ @ I uged
Hagaeta € AfE 0ok oy ¢ oA B, S g eI A% y ©F1csh Td 31eq |
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sifer {d €9 H 9RO 5.3 W T S 80 37 G101 1 T 37997 Tg9a Y&H
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2021-22

2.3%x 107
1.9%x 1075

2.7 x 1074
2.1 x1075
1.2 x 1075
2.6 x 1075
2.1 x10°6
2.9x10°%
6.8 X 1075

191



" odifge

-1<y<0 O<y<e x> 1

O<p <1 I<pu <l+e u>>1

B g R B By
5.6.1 Ufd<joehe

wagaeta el 9% B € o o gaw & | sifuen diodn 9ot 9w o %8
frera a1l T BT SR S T Y9 el 81 TR VRl § el gash e Sl erget
F) @ T SR TR R 2, W T YT e B i

o 5.12 (a), T FaH & § @ gfageshia weed w5t v 9 21 &
Tart fawfia et & a1 g gecdt € gufae uere % et & wH e S € "R
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S B UE OIS % TR o STER URa UW o Rl B @ Toees fawa o et
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g A ST Ufageashia ki § S1fd et A Wt uiqu €, et afg
ogd T 19 dek ST KT S € a3 gt =k ue gof ufageshe S wefiid

HA €| FAHE & Y@ qUia: 7k aeY Wl §, y=-1Td p = 0| Tk 3Afereers,
T A 1 R B SR (A % g FRRER) @ se g v
g sAfaarereni o ol gfagashc 1 98 TREe S0oh STfawhReh & TH W HEER
gy wedrdl Bl e fue ufiftufeal & 99 fF, gewiga s eifa i
Iefedt s S  SAfderersh geehi 1 o9 SO S Fehl &l

5.6.2 3TTdeh

T gawE gt T uref B § S Tl geehid & H W 9 W&o gashe
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fordl sTIgasRa TaTe & TRETOST (AN ST A1 STURT) 1 STIAT T 1 TR
et fgyd ool g &1 WAt w1 gad asfess qrdie T @ HR i g
Feeh {0l gfteTTd TET Bl A Wil el Yahia &5 B, i suftefd o wd
et i R STerT-stem At & faya ool Wt wanet | SR B, w1 faen o
arfee Wiad fhe <1 "Wehd 81 fo315.12 (b) &1 gahia & o W@t g8 Agashid
el H Th D YERIG w21 ka8 W@rd ueref o A Hehfgd @ Sl §
AR A IR &5 5 Sl & AR el o, SE1 gRoft 5.2 W Yehe € foh 7
gfg atfa =[ €, 10° 90l & Tk 9| STEHH okt &5 | W@ R 78 o8 e
T 39 & Hi AR T B TR H

wo ATgasha uered F-Ueqfatem, difean, siesem, sfedsy (STP W)
FHIR FAEE | FANTHS €9 9 Rt ST gand U=l 1 Gaehd T T Gaehid &
% STHULI TS WH @9 T o Sk Adl gl 2l

M=C % [5.20(a)]
o T FAGed ® H, FHHT (5.12) TH (5.17) % FAM H

—cte
y=chs [5.20(b)]

IE 3o Sierhdl TUa ot (1859-1906) o WHM | #d %7 (799 heaw €|
et C 1 = s wed €1 o e srgasa v % faw g we p 3
1 T A heet werel W R T B, 9 (T W ®9 H) 39k ard w oA R
T &1 I S0 Geh 1 &5 § A1 Sgd T A9 W, ek 319 Afushad 7 T8l
T Tl 7, Seteh Gl wvet fgee ool ekt dn o Y@ % erfew wifad
T W 21 A8 W gashd A M, FEel ¢ T W, I w1 fTEm [
(5.20)] W= & T S T

5.6.3 TE Fehed

e Gkl Teted T wef B0 S 9l gk & H W S W vfemel gush
o S 21 STH Hehia &5 ok efivr 9T vifeRelt Wi Y R e 1 e g
Bl ® 21fd F oo 1 AR AR ST 9 1 WS H ¢ e wlie gawa
T o Tehal TEA[S (AT STl A SU[SN) w1 f ATk T HT W@ &
weeh 1 fgya ool g 81 g, § Toh-R % WY 39 YR 31 TR i € R
T W e | (59 i whed €) W9 U WY U fewn § wifed @ 9 2
TH HERM YW I A o o FaleH AR i AEgThdl Bl 8, S 3
USATETF ok & U STed &1 G SHA T 19T IR Fah gl 31 WEd <o
%1 3R 1 mm B, IR Tk S0 | 09 10" TWHTY] Bid €| TIHgeal gash Th
ST ° TR TIHA a9 9H T A5e9s ®9 9 aSerdl € a9 el a5 | i gehe
& gran 78 o 5.13 () ¥ fe@mn M ?1 59 €9 9@ g9w &5 B, o €,
3 2 B, % o STE BN W £ o e € 3 2 9 B, # feen ¥ 2
Tt | qg @ 1 SEAl o1 S 3R B, o TR Sk B aeft Tfd shat
IEH T B1 e Fehia gied & USeX i ol 59 | foedk W sueh Fioie
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http://hyperphysics.phy_astr.gsiu.edu/hbase/solids/hyst.html

erehta uardt W Sifarea

|

38180l 5.11

1 YA o GRT ITH! Ao T 1 3@ <1 Tkt g1 &1 5.12 (b) T feurfa
el @ < qeft <A ufeerg 7 U € SR SR ol-faetRt U stehen faee
S & fore 2

TH YR Tk e gehid 751 § geshig &5 W@ sgd sifus Gehfsd B St
&1 Uk STEHH Gk & H 56 Tgred ol T Afereh SfeRISTel Hehid & ol |
1 IR T HT Y Bl 1 TH TE G Tohd € b STEl & g2l o W T 8
T GaHE Tl H Faeh o @ Sl €1 TH Uil i %R ek ugred A1 HoR
wiie Hah el Sl 2| Tl (R, UeiHtEd, e, siaee T dqid w1 T
fsmg) T & U U= © iR Wiehfaeh ®9 W SUCTed ol a3 w9 Tl
<ok S € SR ST SUAN eIk 1d G2 S ok Tl 1= Al | off g €1 gEd
3R wle gaehig ugiell 1 Th S Tt ® SRt e el & 1 g2 € @ @l
ST 1 6 el T g Uk ue @) sfea w9 9 €, U ugiel 1 7 ol gawi
957ef el Sl B1 SEd W acd Wle gahd €; S—drel, diaree, e, Teifafem
MK TART ATUfereh Fesheiicial 1000 ¥ ek 2

e et o7 919 W R e 21 vt Se 9 W U e gaeh, Sges
I Sl B1 AT S W SEE e fosfed e odl €1 ad Sgd W e &
faetioe -+ g1 81 98 U & 1 WeA (Phase) TRed" @ 99 & <@ o
3 wfory (fopeeet) @1 fasiern 58 a5/ W i oie ga, s o qiafda
B S ¥ F a1 (T.) FEA ¢ TN 5.4 FT G Gkl oh L AT9 9

F T W ITaw q9 R AT ATIIR I TaE H gahid 99,

C

(T>T,) (5.21)

c

AN 5.4 FT e Gahtd UaTdt o = a9 T,

EOGIRe 1394
et 1043
Fe,O, 893
IRETS! 631
Treifafrm 317

ISTET5.11 olie Gashid geref @ie i S 10 *m 9o o1l ¥4 o &9 § 2|
T H ©iE THIIS i HEA, Afeshan Hifed Heentd fgye el SR gHeh e
H HH A HIGU AR T WHTUEH FHAE 55 g/mole AR THHT S
7.9 g/cm® Bl T@ WA WU & g die WA w1 gawg fgya sl
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 = HFad X B = 7.9 gem ™ X 102 em®=7.9%x 102 g
Tg o T R TR T TR S (6.023 X 10%%) o SR e WIS w1 eAHH

55 g B o1: S § WAIS ®1 GE,

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

N =

afereham wefed gaa fgya ol m @ T e © (e A U St

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

IT°G lnr21be

dAe-gasha ugiel § B U6 H &1 Gay 9gd Sfeel 81 U I8 ash Fay T e
Td A & gahid i W Rk wwar @1 ot 5.14 o o Tk = o wsred a6

eR fafa i 31 am for gered & o faorepa fasgefed 21 g9 gqen afrferen
o wad € 3R uftrferert § o 1 9 g §1 Uk1e W geehid &9 B 1 6 el

2 3 ofd § Hqw 8 Sl € S ok o 0a # i €1 9% oHern
eI © o < a9 a% dfedes 3R Th-g ® e[ B wd ©
e a9 fom oI gfg STy | € U THE S ¥ (3R 3 SR
<eeh 1 Aol H) ol SeM 1 1S SUAM @l ¢l TR, 89 H i e
TUIE WA 3 & H=0 W B0 21 I8 I ab gR TRId 7
H=0 W B & 9 &1 &I Jaalg gRumherar 9 ashearaey
FEad ¢l fo 5.14 § B, ~ 1.2 T 8, 981 fH18 R st s

mw%ww & B o W SEA qUld; S
o= Teu et T U1 ore, uRTfereht W e e feen Sere 39 €
3R -4 $HHT T Ig1d | Hera®d $9 U Teleh 30T
fa=mg o5 od €, 99 9% & eI uRom & v T 9 W 9
a5k be N 30 T 21 ¢ o5 W H 1 7, wEied 1 fuifedr seerdt
B 5,141, H ~~90 A m™ | UfGa™ &IRT o1 IR sigrd iH
T U SR TR G B fefd w1 o) §1 9% cd F€ <@
2| HqW g9F &7 B_~ 1.5 T 1 Tk 9% &R, o i &7 o
ST & (95 de) 3R R Sere el STl & (9 ea) | 98 =k <@l

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

ST @l 21 39 fava o g frefafaa dar o ©: () 9 H %1 % e S @,
@ 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 qREe gaehia Ao
(Hysterisis) eerd 2| W= RERRG o1 e gawig go=ar & (‘sfaem@’ 7€) |

5.7 Tt eeh Ta o S(eeh

e ugred Sl HW % A R I Ae-gehia o € et % foIu M W@ gehd
&, T g wear € T gush i aliel 9 o S wehd #1 |l i T 195
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T hl S-S0 9N A T T IH-9R 39 W A ¥ e & ¢ al
| og a5 Sl €1 98 fafy fo=r 5.15 A <wiiedt 7 @1 9% fo+ wh 400
el G GEdh § I8 <90 ok fera foeren wen @ fon o gas s e w6
el HIET QAT 2| TR gosh a1 & U T ©id &1 95 &l g
FH Ik SW (Rl B o H1 T 90 Th 3R | g0 IR w20 i
T R-9X o 9 2

TR oo S T Tk G alieh 78 @ R fend aftefernt o
I Tk A8 Fohid Sl i T Wi WY AR 37 qRATART § frm
fewe umr yanfed &t Sul 9RATfers &1 gaaia & 8 &I gafehd &

fort 5.15 T ier, Sewcfm S € . -
e ¥ vt T e T @ # v Jaw Yfued o (fo 5.14) &5 Tl gowi o fauw sfam

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

e T A GerEdl i @1 vfaenelt gas s o forw uwred w
S=a AR YRR 3R S fnfedn et =T @ife ser-Se o
AR A A A SAR-TSTE! AT &% AAE A oF HROT TR

= fafeem firesd (S Toie &

5 fororder % VT Fafee Ak A H T T S
ﬁ)?ﬁg;f:,@ﬁﬁé THh Tl UKred i 3= ekl gl Aifeul Wit TH & U

(De Magnete) q 2

U o eehtd &

http://iigs.iigm.res.in

|
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wered B1 gHeT YRR 79 iR W $o e 8 W 6 @ig i g
At % ? for oo of 1 O df el gue M o forg e 6
T | AeR T TR Faohi o foTT ST 11 el o A et
(i, Tafafem, fed, Fiece T dfd &1 Th f{9r) , Face-Eia 1@ fehiqal

forgd <o UW Wie gaehid ugiell o o1 Bid 8 fSeh! gaehsiierar agd fe T
YRUTSe agd %A et 81 74 el foe[a gaei o fau s suge e @) fad
RATTeTeRT o 3T 79 ©lie 1 B8 W L gH ST Faa fae um yerfed & €,
URATCTRT 1 w1 &5 BIR A1 g Sl &1 5o gH iAol H ¢R efed e
o Y 3d € Al gaw & off a%qd: T €l Sl @ it 6 @l ol i i
<eh1d URURTCH 9gd %Y 81 I oHaeen fod 5,16 # @il T B

Qe )

|HF—0

fora 5.16 TF T clie-hie I AR foR[Q gae *1 e TR Hd 2

T SFFA | U1 Uk e GHI Tk e o FedTedt ek 9 ol €1 JHBIeR
 FIT T ST F T § I @ A 3 T TR T % A e
T WUl B AMeY| IRUMHEEET $99 ST &9 Td a9 gfg &H Tritl 37 Jerelf i
Yfeierehar off H e wIfeT @ifh ok oiet oh RO S & | R W1 TR e
o fawa o 9 79 6 ° T S

forga ool o1 ewEm faga sfeal, wf fowres w6 @um o5 | g @l
foeTetehTa fo=[a gaehi 1 ohl B H9IA1 A1 ole U8 ©id &1 9 J%gell &l 33H o
e gwme fepan T ©
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ARA o kI G TN WHATA0T

ST, TR T A § SRR S % o SR S s 3w Y gt & ga o
o T 99 oL € Toent afgrgar dimifass T o @ qorig 81 WRd °, <feror ¥ gy 9 SaR
o e qe Uk S W 3ifush duEiend €1 3 Jueield g o hiaren § fod, qRdE g-gdasa
TEIH (1IG) o 1 F1E FXA 1 RS -Feiohed FEAH, HicTal TS AR deemensii o fawr
WEY, ST=NE ®9 ¥ 1971 § Td {2 T R -gahed T 70T S9rerdt Seemenst
o e O o, 9% qol T TRl o ehid & Td S0 g a1l SAR-=gel W e @ g1 sueht
Tt dcf TS Yrbfash 19 STER (ONGC), TEHT TH5-fo-M LM (NIO) U WRd1T Siafer sT{gem
TS (ISRO) BRI WA i Wt &1 78 3§ favaeardt =awen &1 &7 © S AR Waeiyes -ga&
Sl i GURAl Tl S| 3T TR 1 T AR T € oy R ‘

AT
1. o foeM T WA 99 21 9% 1ed IeiA e 9 9 @17 R gew
wrell | SeR-sfer fRen | Gehd S w1 w9 gkl €1 9HH g9 TH-SW I
Hicehftia e € @R faadia ya enewftia) foredt o gash 1 wet < i o
s ¥ a1 < B2 Yo 57 S &1 ok o Yo el Tel Ry S gehd|
2. & m Y fgyd ool o1t 8 Hae i GE geshE &9 B H W §,
(a) 39 W O el el Sel I el B
(b) = @Ol m x B gl 21

(c) =T fearfas ot —m. B &l €, STl 504 I oot &1 39 fom=mg |
ot @ 59 m g9 &5 B o e 2

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

B 2nrd (3181 & sTfew)

fom
=_41tr3 (ﬁ'ﬂﬁﬁf‘ﬂ?{éﬂ‘\%ﬂ@I)
4. Jaehcd GaE TR & FEEEER, TR 98 78 § 9§ TSR ol i gah™
AR EH I B R

¢,= D BAS
T E =0
e AS & fon

5. gedl 1 echid &, Jeall oh ohg R W Teh gasid fgyd (Tehfead) o Tuged
21 geslt o siiiferss STt Yy & WY & Yd 1 I GaHIT yd Fed ¢ g
TR 9, et ok “fiifereh <Ml oe oF Y o yd 1 0 gaH1T ya Hed
1 7e Tgyd gl o U o181 W Toh Bi2l HI0T S B YA 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,
-
ugref kT e M 38R f5ye Sl i SR ST €1 Hete o S Rt 8
B=,uO(H+M)

8. fes qared & faw,

M=yH 59d9 f& B=uH

TSy el T gI Y9 weand &1 ARy, smifaes gesmsie u T
wesheiteral pu ® Frefofad dey g

M= o i,

4o=1+y

9. GTHM e W R W A AR § fetE W F oy,
FIGIH T e goi| Hageasia el o fau g &1 A FomHs SR
W SEd W Bl €, TR T=iell o fu y ek U 9gd i ¢ e
ekl o Ty e Td Wga Sifesh 9 ol @ 3k 4 B U6 H % @
ool 9§ oft wewH ST 81 o Sifereerar 1 7 9eiia s 2l

10. 3 TSt S W 99 W e §9E % fAQ wie geeht o < §, Trl gasw
FEAN 2l

siffeen wfdr YelteR et faurd PG feoruit
_ lto - [M LT_ZA_Z] - #0/475 ) 10_7
- B - o - T
SgwEerpt ow W nta Aw®
g g [ meTa) [ WER) L weTe
TR
i [MLT?A™] M=o f,
B=yuH
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faemuie faug

. TIIGH STERT/HRIST o HILH | Gashia YohHl i Hardss 995 ¥4 1800 3.
o 1S U1 g21 Sifen, ekl o TR O 1 GrEifTRa SUET 39 AR Hee
Y F goR Y Yd B O o1l 37 SR Sy o few, SR qeE
B I TEvIE ¥ e 1 ey feofa 77 ® R fomm oI st uh-gm
¥ Hedm R g Fed ) weft fomm afEiy w oo g @ o wef
ifiytent fomm =il

. THA Gt Yal o1 A Tl BTl A ST Teh ook ol I h al IhS
£ di TRl X VIS ek W BN | 3Tk Tauiia JeeRRd UMIcHeh Td SUMcAsh
ferega STel o1 1Tk €1 Ueh SelegiA R ST ol IR |e| = 1.6 x 10 C
BT € S ST T GeHIH HH 21 3 T Y T AqH THE S99 ok qof
ol B &1 TR VIRl H, EY Feidiehd B 1 ¥ 96 Tl ¢ 5 et gk
el 1 eI T T € steran fog ewee Fadichd S gl =72

. T T4 1 Toh Fah1d Tohed Yl o1 Sk el €, T IR T8 © TR gee
& Y@ Had ¢ 3R 9 o I 21 39 faIid, Sgd 9 W@ ghee ¥ 3w
T FHOEN R FAE B S T (A A § oA 7l S €)1

. g 1 ka8 3k 3 @ Ueh fO9el B ek o %Rl €l €1 geat wh
e T 7o forereh g ofawen # 21 YR 39 wie H Yared g ol Howd ¥R
& gt o gahg & o for iR €1 39 T8 W T o8 hie-a1 ‘S g
2 S 39 et Wi S Tl € SR gesl 1 et 8 T 8% 56 o qiedl
Y AT el A See o 2

. G Y y o A H 3T@ed S § UK o FEeR H AV Sk 9 S
%, S yiagee @R Sgesh & el § iR Wiagseig oerel o forg y = -10°°
Sdfeh AT d T o T y = +10°°1

. SAfereerer, aRqul gfageh (perfect diamagnetic) *ft 81 1 3 fow y = -1,
g =0, =09 JaHTT & ofd: THeh aNeT & WAl &1 Th HARSS q2A T8
2 for e qred wsh uRgel =merk ot €1 Wy, T IS e fagid T © S
T <HI TN H TR A o Hoh| e, R T SR | Uk Fdien Ak fagia
(BCS fagia) f&an 8, St g1 996l 1 =4 %% gehal 81 BCS fagia 1957
H wedifer feman T o 3R g §, 1970 H, Aifdent o Fiekel QWhR o &9 H gH!
=Yl T g8

. o1 Sifereddn 1 aftere, el o geaerr et fierd - SIeER w1 9%
feetran €1 S—gfdere, fospfa o Srhaut el savas e © 99 € @l H
& B (I M) ¥ e gay T8l ¢ ufdaa-fosfa as Siferesrdn &1 9ei{ e ©
3R a8 R gen el Ui SohTS ST W B Al Sl &7 oAk shidl B
B-H 9o 3ifoed ok w1 off gl 7 1 I &1 S gehdl 2

. Wl W 21 T gt el § faeme ?1 W IR U A gaai
wrell & 7e Sgd &0 el © SR THeRl Udl oI Sgd hied @l

. B il 1 Ui, g TS offe oshid &6 H i fRar 2
wfer Feshia Tl o gk Al i FB YHR §; SE—ery dre guhd (W
k1), Ulacie gesid, fom-wie ok fS9er o Wy @ swmrE 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 GAh1A GE S oA qo1 H T o oI T 7, Al g-gahia S A
3o ya W @ B @ I8 foRw fen o Hehd wET?

Ig AT S 7 foF geelt k1 Gahia & A U et fgyd o & S
2 S geeft o ohg W T € SR fowen gy smgol 8 x 1022 JT! 81 ¥ &1
YU S8 39 HE o AT i Fife Si= S gl

-TrefenfeEt 1 A € 56 e N-S gashig el o sifafte, geaft 1 wae
W FE o T ya off ¥, S fafa fgenet  farma € v g e
Gy 22

frefafed gei & Sw e

(a)

(b)

(c)

d

(e)

®

Teh WTE ¥ O S8 WM W Yeell i ekl &5 Sgerdl 81 I 9 U ok
a1l off SEer 22 9% €, At fohad gHe el W ey gate qied e §7

geft o shie | oliel €, I8 1 €1 fhY off srefomest sueht geoft o gashia &
1 ©d TE A1 F?

Tealt o ShIE o A Feish AT H Yaled g arelt STae g -gehia &5
o foTu Sarelt T St €1 3 SISt i ST T ol a2 (S Eid)
1 & TRl 72

3T 4-5 3 T oF Siaerd | geall T gaenid & i M &g aR 32
<JhT B eeTe, 3o YU ot o gedl o gt & % aR H Ky 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

SIS el § 10-12 T &1 hife %1 5gd &t &fior s & e 2
1 39 &fivr gt & o ot Fw gt uiomm & gehd €2 gHemsu
[femoft : Yo 5.2 1 33T T&Iq: U] TG0 ST €1 SRR e g9l
& IR A q FHH FAS § A | oA Gord @ gewt, g o Gfar
I Y o ofd o f{u My €| o S o fory SnaeRl - weehe Wi
ST MA@ g ]

T BT B Gk Sl THUHH a1l Gash i &7 0.25 T o T1e 30° HT HI0T S1
%, W 4.5 % 102 J &1 9 A0 I 21 Gk o Fehid SOl F1 gm0
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 =7 (i) Trh wqer SR (i) SRurEh Haer W em? goie ffq § gaw

&1 fearfast s 1 71 STl

Tk ORI | IO ofie T 800 T €, AU SHeR ST IS 1 LEthel

2.5x 104 m?2 ¥R 3 3.0 A ¥ JaIfed &1 & 7| GHensy 7k frg o1 & 7

AR T 9 ok i TWE SRR H T2 THoh W1 TSI g FeIhia el

feerm 22

7% 997 5.5 W 9% T afAIfers Seafer fen o uitd: T o faw e 7 eI

30 W afae fKon § U 0.25 T 1 THEEF Gawhid &5 @ S, 9 39

IRAIfeTRT T T a1 9 A0l 61 GRATT IH THF 1 B, S SHAT AL

SRIfYa &= 1 Ko | 30° &1 HI07 o4 W22

T I goh TGH guhig ool 1.5 JT! €, 0.22 T & Th THEHH g1

&7 % e @ R

(a) T 9 9 S fohdA1 1 T AR T5 Gk hl Ak & o (i) Faad
(ii) forodta feen & wifed & & fag g 2

(b) Teerfa (i) o (i) & Garh W feba =t Sl e 272

T iR fEH 9E-T 2000 B @O MY € den fEeh STIE H1e

ghel 1.6 X 104 m?2 ? 3 foad 4.0 A #1917 yafed &1 @ €, 39k s o

T TR deHE TR § i 9% uw afes 9o § um weh

(a) URATICTERT o SaeTa el 1 7 1 22

(b) URATCTRT T @ AT St Wel ool e 9 €, A 36 W, THhT e W 300
1 10T S G 7.5 X 102 T o1 THUHAM &l Fehid & o S ?

T JAEHR hecl fad 16 %X &, foosht 5521 10 cm @ @R 59 0.75 A &1

waIfed & W T, 39 YRR W 2 foF 391 96, 5.0 x 102 T IREm aret ey &

o oiged B1 HSell, Gah1g & o oieded 3R 39 394 dol | e U o1et ok

I T T % fAu e 219 eelt H Su-an gw #R sig & S d 98

YT Tl HerTeree o 3ER-3eN 2.0 s 1 3 @ <o il B Feel

I Ui el ok IR Sreed- el A 22

Teh Tehid g k1 AR o GHI Teh Heaiel qd § oo o foly e 8

TR ST Yd A T 220 o HI0T R 9 FT IR FH 1 3H WM R GARE

&5 o &l 37 1 91 0.35 G 81 38 T W Yeall o Fewh g &3 1 URAr

d il

Tfeqor eTiehT B Rl T R T gesha G2 diiferh ST 120 ufvem i iR

Gohd il ¢ hid AR § WiEd Af-g9 w1 gehia GE a1 S ya afas

¥ 60° IW HT AR Tohd HT T1 el o FaHE & h1 Al To@d A R

0.16 G R STl 81 36 T W Yeal o & ol giamr 3R fen waey)

ot B B Yo o1 gah1g ool 0.48 JT-1 B1 gk & %% ¥ 10 cm 1 53
R feora forelt fog W s9or Jaaia & o1 IR wa fem aase 4 9% 95 (i) 9o
o A5 W 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! %, 39 4R @i & fF
THHT A& Yol o & w1 KO0 F odad T gk F hw @ fhed 38 W, qiomd
& gedt & & 1 f&9n ¥ 45° 1 v a4, 4% 7Y (a) Afiuda gufgaee W
3G, (b) A& W | TH T W Yeal o Gah1F &5 1 G 0.42 G {1 W
Tl T qo § ok kT oaTE i U R T 2

fafRed 31

frfafeaa geai o 3w -

() e HH W fondht STgeehia st o1 T ik G 1 yRfeiq i €2
(T & Gaker & % for)

(b) g o foudd, Ufagaded T 9 H1 GG T T Banl =2

(c) o w Rice # fomner &1 e o ST af 38k 31X ot & 39 ffa
1 ga o (fRfea) @\ g = (fRfea) s &, Siafs e @t 812

(d) = foreht e gashia gared 1 gesheiera gaia & W R s 22 3
&1, @ S=a gah1d &5 o folu sUeR1 O %9 B A1 ferR?

(€) Toreht il ek 1 a8 o Yok g W ek &3 (@I e waed Bl ©
[T q21 37 Teerce &= Y@ish o 939 ¢ i ff =eis %1 a8 & o o0
W A Bl 11 T2

(f) = FoRdl STIEERa T 1 AfehaH TS Gk, e gk % gk &
ofeATor ST Rife T B2

frfafeaa geai o 3w -

(a) e gaata Ui o ok ok 1 SICHEUIE, SHAT o SR W TOTHS
3fteehivl ¥ THERT)

(b) =R & Tk ZHS ok Vfoed U HT &E, Fe-Eed & ITHS & e
o9 ok &l U W BT 21 ARG e Sl IR-SR gah W 9 oINSl
I G THTT AIH SO Hell hT &1 HUM?

(c) I8 oo Sian Ae ofu Y=Y e ol hig YoTel Tgfa S 1 i 2|
T YT Sl AT ST

(d) O o Gah1g il R T =g o forw 1 iR Feed H wid 9rew &
e, fore @E & e ot gl 1 TR el 22

(e) Tord T =1 gawia &= 4 ufafed %3 21 i fafy gemsu

T o, Eie, s Shel §, 2.5 A 4R, 10° feo-ufied @ 10° SW-gd *i AR

werfed 8l W 81 36 T W gaeh 9 AR diiferes amiel o 10° 9= o 1

Tef gealt 1 Faw1g &9 0.33 G T A 101 YA 1 S fagati 1 ¥ fwifa

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

(3 fgeti W, YRG! et gRI Gehid &, geait 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 &7 1 IRAm 1.2 x 102 T ©1 4% fgyd worl gqeq o 39 &9

Y 15° 1 I IAC, A1 TR & H1 GRATT FT B2

T T 18 keV A1 TR S RO 99 W S Y § A feem T

2,0.04 G &1 U afast geehia &, S fheor g5 &1 yrfee faon & oo 2,

S T R MR HIST 30 cm w1 &ifast T =er § oo g forat < e

71 ==l fereentad g2 (m_=9.11 x 103" kg, e = 1.60 x 10 C)|

[F1e: 39 99 § 3fihe 39 YR FH U ¥ foF S & vl I ogHH ©, foh TV

Y2 # T T 9 U1 q Soigg (R0l g9 &1 I g-gaetd &7 9 e 7R

wuifad gt 271

STTIRIT 01 o TH T3 H 2.0 x 102 wAW] fgya € 5 o g 1 fgya

ameot 1.5 x 10722 J T-! €1 38 994 %1 0.64 T o Teh THGHAM Gk &5 o

T@1 A1 SR 4.2 K A9 7 31 foman 11 368 159 Hehia gqwin o1 T A

39 T 1 0.98 T oF Jaehid &7 # 2.8 K 19 T @1 8l 1 3Heh1 Fel Tggd el

fohe 1 T2 (F@ WH FHd © fR g e n) B ©)

T ete 1 1 Sfwd a1 15 cm € 3R 386 800 a1t Seehviiera o e

JaHE HIE W 3500 B fAu gU &1 1.2 A 1 GaIhehil €K1 o HRUT 3Uh FIS

o fhaT g &5 (B) B2

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

STt T p SRy, 71 SR A % SR W (SR FEE F Y Sd

IRYSATgE® q) 39k A e T yehR K S -

ps=~(e/m)s, T = —(e/2m)1

TTH U -G ok o fagidl o TR T U i shi ST kT ST Tehell 872

3 T SMTYR W W EH Tl A5k hl oged=1 Sifagl
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