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areqe o fuuet = qfa, wdifed steren sfha foman 1 @l €1 el
o foh fRdl ST 38 300 1 ©< 1 Ot Tk Ta7 ol 9T ThMehl
faefud forar ST Tl 21 398 7 1 fsvern © % o fave qof
®9 ¥ gg Tl B 2

et SiE 1 W Y= Rl qen SR B 71 fre fuve
Ft ATRfA YA HR F a5 (A1 foefud F) & fau w aa
1 SEvIshdl el ¢ A frelt puesfera form o fodi & o @
et foreaiia fapan wme < figm 1 e o<t og S 81 37 A
g & fadl =1 B 3 @ 9% 1ot YR oTepfa Td SR 1 UH:
I T | foRe fave 1 a7 T, fed 97 yerifad 9 S gem
TR O IRIeh ST Td SR i H: WTw Y oial 8, Wed et
FHEAT B U SO Toreuu] Y faequr sheard 21 59 T Ueh
fyue W o o ® o fyues o oo URfWeh SR W i
wafa e Bl & 2 ge e w9 9 fawfid g S 21 56 YHE %
wSrel l wIiEe q IEred o 39 U1 i WIREehdr HEd 21 Uk
3R G e eyt wifies €

sttt festen o s o Yo aeR i 278 H fHen skl
21 IR o U, FRdt 9o ) fesed & 999 9, FFE
M oAl w1 YeTeY Wepfd o1 M 3Te9eeh €| Yo, Treerd o,
ot onfE w1 fesmed & forg off =€t o 9o #1 9% weA o ge
ST WAl € o P &9 U1 AR fesed 9 W € S a8 s
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Rt off ogd wetga §1?7 9 BH Uk UE HiH
fesis? T gehd © S eTdeehd eot fheg otfuss
A &7 3o U HY SMehfa 1ok THE oA Bl 272
e i R B Sefe dide TE el 8?59
YR o T 1 IW 3T AT W URY BN TR
STUTRA HIHRY YR o i a1 9 f9=-fa=1 3
fyuel i fore wohR fawfia = &1 % w3 21 39
37 W B SRl o Yere SHeER SR i ol
TP HUT W TH g W YA BT SR |

9.2 Il T TR TGN

B0 WA € fop et 3| o yois wRAnyy A1 o1 g
A1t T 1 o R BT B1 A -
TN S-S T gRT STH § 7 B € IR T
feoR = sawen # wd €1 5@ wE 3 fawfua fa
ST © | Ay erot e fefa o fazenfuq @
ST & TR ST SiaR1-qRaTuTferh (Faur-STTuTers )
T | I o1 W 21 S fawud 51 i g fomn
ST & Al SR o 3% arad ST R
feafeal & & w1 #) W R fyve s yRfus
Tpfd qel SMHR HI TH: @ L oAl &1 Feawa
foranfafy =1 wmem o fau fa 9.1 # few@me w fem
T ferTa o Afeet W fomaR 31 39 TS TATgst
e o Sfaq-amTesh sl w1 el s
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g 319 Tt 7ig i 7ot T feafq ¥ fazenfua
FE HT YA HE a1 T 7 39 TS H GIE I
YRR fearfa § &M 1 999 ST 39 YR SE &
AR FEER 3 H1 YEHE Y o MUR W
T S Gehell B Tk 31U A o T g%
(&1 1635 - 1703) 7 férti @ =i fore 31k g% e
fop foreht fave & S0 fawar (&g o 9fg) wemifea
I A1 S o STHHAIAET BIa1 1 3= T 1676 H
ATl 1 99 Teqa e st o/@ g o1 fem
FEA T B9 Uk aR H @Ug 9.4 H e H|
digdt o | #1 8 awe 9' frm ft o e
AR URETeTs el W W TH B SRR
fesmesa & wed o fafy=1 yR & el & foau =
% IER ! ST Sgd Hew@qul Bl €|

9.3 Ufaaer aor fasrfa

o fere fivs W W o o S @ 3E e
71 saferen forequr & S € S fuvg & %oA W gehfd
gen foreush ot o AF W AR war 21 8 Gl ©
% 5gd 9 5=t ° 7% fowuw Sk fe@E T/l g,
ftFL ot =8 e 81 5 forelt fyve W s foeus o«
T S € SHH Teh YoAaA ol faehtad g Sl
8, o1 foh uee wel S gkl 81 T€ TSI o qH
T YU ot o SeR qen feon o Sgek foada g
2| Tish &5hel TN ol YT a6 1 Ufeeier
Fed ¢1 A% fave & &wa A 9 foRdt ey &e
1 daaq fen § T TC I H1 7 FE Al

gfdeel = F/A 9.1

gfdae 1 SI 3HE N m2 qefl 3qe1 foafid g5
[ML-'T2 | Bl 21

o frdt S/ W FIE 9" 9a wE HE © oAl
ot foand i YR @ 9t Tehdt €1 3 fo 9.2 |
f@m Tu B o1 9.2 (a) W, TH Sl Fl SHh ITIES
I8 i ddaq f<en H g F0H 9 TR ard
fran T 21 3w fufq |, e SE%d W yHEA
Tl i a Ufdsiet shed 2| A Jearifd sl o e
o do guifed 8l ST a Tkl &hd T YA
Tl ! HWUTS fdeler sed €1 a1 a1 Goted faee
1 e Wiaeet ff el 1 Gkl 2l

T & feufaai & o 1 warE § SfaR el S 2




3Gl o AfreR T 243

e Th
(1635 - 1703)

a2 §F T TH BIEIR, S STF alge d 18 o, T 1635 &l §am &1l 9 Ggall
VIarss! o gad Aere SR A ghier dre s A 4 @ e o 3% sewie
fervafaana d 9giE #1 W AGEIE (EaF) TeT # 9 Y 9t 98w At
FiTTTer! STahRe, 79 7 el a9l a7 (g 7 arel 91 3511 T2 qee F =]
FreTeT AT TE 1 G HYA H GerFal w11 97 1662 H d 7 Gednyq ‘U qrased’ . 8
3 ‘FA % FRe’ Fr BT T T 1665 7 3 1 el F i 3 g
el 3@I7 ST9 @iy BT R fET 317 T DRI ad] qEee # T Hi;
2ifsrm o rerd fgar qer siRig aRmEvee d Teh dRIg~T H1 @ie H1; I o o7
3787 QX 017 %7 G T@N; FTA T o [avga @ daR T St 715 # Sfeal vrarsst
o' 59 78 %1 gUMH X [T & 7T ST [ohT TT; T&l &1 7 &1 qU9 X7 & 78 Feohd ol 798 &7 Faraed
e ford a5 9 =g 7 GG fRar, i) & T9e rarEet @ el g T S T 1667 T 1682 d% 59 GrarEet
& Gfed & &9 9 9t Frf foran “arswiifEar” § gegd Qerormien o Si4 GehT o a¥ fagid 1 e @l e
FTeh o STEFFT & GRUTHEEY 19 o % 95 ° gge ar ‘el (FHITHT) ' I w1 S AT Rl

sifereh T GRT UTE §o YeelIeeral & 149 1 @iof o fo1q e 3ifereh 5 o & ¢ ‘3 2faar e faa’
(7€ T Wi arre & iR sqeht o7ef & : ‘ST ot a9 [9wqer’) | 39 fEm 7 glaeer e gt @ o7ema ik
Tl 51 1 GHE & [T SR @il

fave (el 9oM) #1 daE H uREdd AL T SEH  yiidere ®ed €1 o T TRl 99 o gRumHeEEy

TRFTR e Lo S i rSed fapfa ed €1 So & @ wors! & oi| T A e Ax

AL gl B, S| fo 9.2(b) W fk@En W ?1 3@ YR

s fapfa = — 02 o= fagh F1 smEww fah FE § ev @

Aqfe @ TR oiR fot foEuw adt ded & Porhl ob WIUel TR Ax el W i S L ok
ST SR S WA e S, S o 0.0(b) § FIIA W HRA R €
@ T}, @ Ao o SEE Welsh! o ote |det Ax
foreelTom 21 ST 8| @I T T a % HRO TR SR faeptd =7

&TFA W A YATAT Fel hl WY AT AT =tan 0 (9.3)

&l 0 FeaiE (S w1 yRfae fefd) 9 sed @

AX‘

f———

(a) (b) (© ()

o7 9.2 (o) 99 YlaacT & 9979 4 T dATAL 7 9 [G&id g Sar 8, (b) 9@y (Tge) giaee & gurd d o
der 11 0 T foreld g Sl 8, (o) ST9evT Fiaeel & §9E 4 U §Ei, (d) GHA Selld gideer & g9
4w 3G e AV 7 ST ° Gepfaa g s 8l
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i faeemE 21 gfh ¢ 9gd w9 Bl 2, tan 6
ST 10T 9ok SR &l el 8, (3 o o afg
0=10° Tl 931N tanOa | H oherel 19 T AT BIell
?)1 afg frdt g i w1y ¥ T afas feem o
Tohed, St fo1 9.2() W fe@mEn w7, 99 oft uE
faerfa w1 <@ <1 Gehal €1 39 YK,

A& foepfd = tan 6~ 6 (9.4)

o 9.2(d) H, 21Uk T oF fRdl 59 o T @
T 3 el 9t 3R ¥ 99H ®9 ¥ Hifed & S
21 59 gRI oA T 9 fUve & g %y fag
W e g § wel W §; uE ffa o fuve w5
Stefta Hited it feafa o et S @1 599 st
smepfa # et ufadq & fomr € omaaa § &t &
St 81 fyve & 3 eriafter YA o S @l
S & S 39 R T T e o aeR e feRie g
£ (59 ¥ wel feper W fuvs et yRfes sefa
qAT SAHT HT IH: W FL ol 2) | 39 Tl o whioh
FAFA R AARF IATIH I hl WAt Wfdeed Fad
& 3R 3T I Telld I@ (Thish &hel T o
Il o) o SUe Bl gl

Teld @ o HRU IO faepfd H SMEA
faerfa #ed ?1 38 emaaq | ufadq (A V) qen IRfus
I (V) o S @ R i ®

Wﬁ?ﬁﬁw% (9.5)

IfF fora IR famm qen fom & =1
ﬁgm%,WWﬁmmﬁﬁaxﬁﬁ
BT B

9.4 Tk I Taw

fo 9.2 ¥ fe@E W fafy= feofaal & gfdee den
faefd o eTerm-3rem &9 e S €| %W fawqu &%

fore faerer qen foefa T T o TR e 2
7€t g 1 (7 HEdw €1 36 YRR
yfde o, faepfd
gfderdt = kex foepfa (9.6)

ST I ST HETITshdl el ? @ik 39 wedTeerar
T[Tk Fed T
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T 1 T1om T ergenfass Fram @ den s
wrel & fau 9y e @1 qenfy g uwre 38 yER
e way T 9|

9.5 Ufdea-faspfa o

T Hfdeel o6 S foret fSU U 527 & foe fdee
den faepfa o o= Heel AT g0 ST ST Skl @
T O T O S o, fRE aleror se a1 ar i
T YRITud se1 gR faediiia fran sman @1 oerg o
faremer o= (faepfa) aen 39 faepfa &1 3= &
o fau emEvgs TORfUa oa % T w@ €
TARITYA ot i HR-4R hoeg =Xl o sg 8 @i
g o ufterdq 1 Aie wd S 21 giaee (e
T THidh &A% T T TC a6 o HM o aeR]
B €) SR SHH S feepfa o o= U W Eierd
g1 frdlt urg o fore Qe ws arefuss o fes 9.3 |
@ e @1 Hdien qen eTuEuv yidee o fag of
T U W oy S Wehd €1 F=1- o=t geii o ferg
Siaae-faepfd o fa=-f9=1 g4 €1 3 ai Wi
TEEId ¥ T I8 TS hd ¢ TR HE A g 5=
5d Y @IS o WYy fawid g &1 WE 9 e
€ 2@ TWehd ® fh O W Ach &g | =k e €1 39
&5 H g o T19W o1 I Bial 81 e Jarifd ot
1 gal fern s € 1 fyvs et yrfaes fommed =i
T: U T T €1 39 e ¥ 3 U vy fuvs
S ST LT B

(U 30%

<1% fagpfa —
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A¥YB% 99 & &9 # Yldea qon faepfa
ATHAET Tel 81 R oft ¥R g2 W fuvg ereft «ff
T IRfoes fanedl W ATy on S 21 as o f6gB
e feig (STereT YR HEn) ShEdd @ 3R S
e 1 F1 1 wed WWe (o) FE C

Ifg IR I AN Fe1 f&a Ww a S yidee
e gmed 9 eafere @l Sar ® SR fRe ufteer o
g ¥ 3 o forg off forepfa osft @ =@t 21 o 1
B 3R D % s T 91 I8 1 €1 B 3D & =
forelt fog, A9 & C, W v 9R ! g1 e <@ o
fyue ot yRfaes fomn i : 9w TEf < 21 56
feerfa # st gfdaet 3= 81 SC q@ ot forepfa = =T
Bt T 79 T el S € fF wor o et fawuor
B T T foeu i e fawuur wed 1 I
W 93 D 5= 1 oRw @ "wmed (o) ¥ 39 fag %
3T YARITId a6 i e W ot eifafted faepfa 3ea=
B ® @R fog E W fawsE = S @1 9k =
gmed f6g D IR favisH fag E ure-urw & o 59 &t
W ed ¢ A% o afess g W e @ %7 w1 T
FEd T

ST Teet el S g €, Fiae-faepfd raer o
T 5 9 T 557 | 3T e 9l ¢ 30 o e,
WE HI I YRFAH Talg oh Hg A qoh WiEr o
bl ®, TR oft o 7ot URfger sepfa o oo an
ST 21 foe 9.4 H g W9 5o, HRIE 1 ey

\ f
0 0.5 1.0

foepfa ——

forT 9.4 WeIyTl, 39 @ @ &I & W Al gad
e (difedr), & TARYT Fa% & [o7Q
gfceci-farsptd a1

T, o T gideer-faepfa a6 @ 0 81 =M
< for Teifa yoameer & aga sifuess € T oft 78 51
T o T1am 1 faeiepel off Tem & e B1 gEd
HE eI wifies &5 ff T& 2| werwH, W 59
weref e afa eer stcaftrer Taepfa et w1 T wehdt
2, UeRTeTeh el &

9.6 WA TUTich

s qen fmior sifvenfet fesmea & fag
Hicaa-faehfa ek T Temeer | o e T STTRHH
& (fa 9.3 % &7 OA) 5gd Hewyu! & 21 wiqet
qen forepf o ST UM ! Yearreera TUTieh Fed & 3iK
forelt U gu 5o o fore g@ent wan fafyree @M e 21

9.6.1 T T[0T

T Yero e <wiid # fF gfdee WR a8
IR Hitesw, Sca forepld &1 OF WM Bl 81 q
(7 Ghe®w) wided (o) @an e faspfa () &
ST T I TUTIR 1 TR HIG & T T Telih
y g fefua o €

o
Y=— 9.7
€

HHfeRon (9.1) 31X (9.2) 9@

Y = (F/A)/(AL/L)
= (Fx L) /(Ax AL) 9.8)
~fer faepfa wh fomfe wfn &, = orisw w5
THE oE B © S Wided @, @1efq, N m2 a0
SRS (Pa) | |REM 9.1 W @ g4l o 4T TN qel
e wHed o W i T )
gret 9.1 W fXw Q. stfhel W g8 vl ot € T
wTqel o fory = Turish @rfersh BT 21 gy 39 e
o daE H oAl @ AR 3T w o fau @ga
Afush o1 i SAETFhAl Bl Bl 0.1 cm? STIRY
=8 o T Udal S8 o AR ohi daTs i 0.1% 9
g o oI 2000 N o &t w1 3TEvdehal Bl 2l
I e Uftew] o Ugfuftad, e qen e o
IR # 3t & faepfa 3ca & o o stawas 5
HUI: 690 N, 900 N e 1100 N B &1 geh 1ef
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WRUT 9.1 T S o a7 Uk qo1 TU9d Graed
T P — " —
e gm) | o on n o | e
Y (10° N m?) C,(10°Nm? | O, (10°Nm?)
tepfafrm 2710 70 110 95
GIEl 8890 110 400 200
wrer (faesr) 7800-7900 190 330 170
S 7860 200 400 250
Hiat 2190 65 50
s 2320 30 40
[T 595 13 50
erfeer* 1900 9.4 170
RIGIESItE] 1050 3 48
# ggTef BT THEUT GHIeT @ Fad fHAT T
7% ¢ fo dfan, diaa den tqfafem o som sfusw (3.18x10°Nm™)(1 m)
TeATE BIAl B1 TEHT HROT § ek 1 ol S St = 2% 10N m-2
e 3R T festedl & sead st —15a N m
T S S B RS, AT, Thehie T shid o T = 1.59 mm
O W T forepfa 2wt
b SEETUT 9.1 TH WA T I B H ! iALgL .
521 10 mm T e 1 m 1100 kN &1 TH _—1(15'99 Xl(l)g m)/(1 m)
9 F 39! e 1 fen § affa #xar 21 g _61;0/ «
= . 0

T (a) dfded, (b) fowar, dem (o) fasrfa =t
TUAT HIG| FEAHS 9 1 47 0N
2.0x10'' Nm=2 @l

Ze7 B9 98 | o1l foh 9 i T Tl W sRi™ Hieh
@ T ? IR 9 H g R W v #Y oA H
oo o o T R d 9% W gfdee en

e =L _ F

A mr?
_ 100x10°N
- 2
3.14x(10‘2m)

=3.18 x 108 Nm™2
foram =i,
AL = (F/A)L
Y

2019-20

P SerETor 9.2 @ 1 TR 22 m @l AR 9l
3O T T 1.6 m el ar, TS gHi o =9
3.0 mm &, R 9 92 gy €1 5d 3H Th IR 9
qfd foham 7o @ el foaR 0.7 mm g3 &Y
T R &1 TF I Hitad|

ge7 did 3R e % dN Sad & deh gided oh
FHard & iR 39 W GHH T (9R Wk aer)
T € T 3ok STURY U] oh el A T &
G (9.7) § BH SA € o wfdere = farapfa x =m
Tk, 3T

W/A=Y,x (AL/L) = Y,x (AL /L)
ST IR ¢ 9l s AW did qefl SErd i HeiHa
I S| 3,

AL /AL = (Y,/Y) x (L /L)

ﬁ’aﬂ%,Lc=2.2m,Ls= 1.6m
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RO 9.1 WY, =1.1x 10" Nm2 3R
Y, =2.0 x 10'' N m2| gHfeq
AL /AL =(2.0x 10'/1.1 x 10') x (2.2/1.6) = 2.5
Tt faear fean gan €
AL+ AL = 7.0 x 10*m
ST fEU U g R BA HE W
AL,=5.0 x 10*m, 0 AL =2.0 x 10*m

5 [)
W =(AxY,xAL)/L,

=1 (1.5x1092x[1.1x10"x(5.0x10%)/2.2]

=1.8x 102N <

b SorEeUT 9.3 R W § T THE fife
T T Hqferd Y4 1 G0 9R T Al S A9+t
WS o ol ol g €, o U WX enefia B (S
o1 9.5 o e wn ®)1 39 FE w1 e
F aTel gt AT, WS, WAl S T Fed
T 280 kg B ffre &t qefl W eroHt dis
o ot ¢ gU AT 1 SoUHM 60 kg B 39
fed 1 Ucdeh SoAfeY (W) 1 ofaTe
50 cm @1 FHET 591 2.0 cm ©1 FemifeT fo
Afafe R o RO Y Safey fohat Amn 9

Hiiifed = St 2

for7 9.5 &9 o T qHET fRE)

gor |t Foaeenl, oS, <Rl ST 1 el FEHAM

=280 kg

YR 3 aTel FoI1Eeh 1 $e99H = 60 kg

fiifre =1 acft o ToaEes o U W STeid
99 = 280 - 60 = 220 kg

TH UG S 1 9R

=220 kg wt =220 x 9.8 N=2156 N

froarees 1 T 3Afe Wi 9R

=-(2156) N= 1078 N

qreft 9.1 | A% w1 AT O,

Y =9.4 x 10° N m2

I AR i &dE L=0.5mad Se=2.0cm

T YHR TARY ok TR FHE H &ARA
A =71tx(2x102%)2m?=1.26x 102 m?
Y 3areel | Guied (AL) 1 TN GHIROT (9.8)
T TR F FI S GHAl @

AL =[(FxL/(Yx A

=[(1078 x0.5)/(9.4 x 10°x 1.26 x 109)]
=455%x10°ma14.55%x 102 cm

Tg Igd HH A/ T SRy F farrenss wHt i

AL/L=0.000091 310.0091% <

9.6.2 fodl X oF T ok W IUNE T AUA

T o ST fohelt AR oF Se4 o6 4 T[Tk oh1 A9
F o U T grEfus yHifies e fox 9.6 |
fearg T 2 TEH T @a WY ar, el o aen
o R 7, el fer 38 oMuR ¥ sTa-ave
W B &1 AR A (H9H dr weerd 8) H fiefiiex
1 TF @I Thel M A9 T 9R T % faq T
TSl o Bl €1 AU B (I R Heedl §) 6
Y T T Bl & IR 39W 9t Ueh Torel o
B & e T 9Ri 1 W S el 2| s ar
B &1 dcll W T Tohdsd H Teh IR Whal V SIg
fen S € qen q& whet M E]d dRA T el S
2 e ¥ W YR A9 1 R TF 9o o © 3R
IR IR 1 a1k ideel o Sfavia foraia Y <
g1 O ¥ forar (e ¥ gig) i afer e o
9 foran STTan 81 S o 919 | ST oF HROT B el
faré # Fort e 3 9T A % fern Wt aw
1 S TR ST @ iR W O’ i eferg
T a9 o HROT foRdl TRadq o Wg-wy w5 ar &
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warg o off a1 €1 9Rad| gl (A9 o 39 W9 i
T AEE 11 H fawr ° @)1

[ ]
J ]
A B

Ty R

fer79.6 fHd GR @& 557 & 9 U & H9T & g
T T

amy ¥ Hed den ymEifies, < AR W T
BT IR T 2d ¢ Ik a) Y © IR R afer
FT Uik e F oAd € T YRR dR &l qh
yideel o aid o o T 38 W eit-+R 3K 9R
@ W 8 A1 S aR 1 Ugdih e i S 81 &
TR Il § SR qR § Seq fodr s 81 /A
o o grenfie IR &t urfaes e den oeE s
el Ll dR o STue IR 1 el mr2 gl
UM o o 599 M ¥ - H Sco= foer AL®) 39
YRR, TARIMYA ot Mg o sRIeR g31, SRl g Teei™
TROT | TR (9.8) § AR R o %ed &1 4T
T[T I

c_Mg L
~ ¢ ar® AL
= Mg x L/(nr? x AL) (9.9)
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9.6.3 UEUUT [UT(h
AT Yidael qAq GId IS foepfd 1 ST{U
T 1 STEIUT OISk healdl ¢ 7201 38 G ¥ Frefaa
FW 21 T gl Nk ff FEd € :

G = & Hided (o) /3T0&q0r foepfa

G = (F/A)/(Ax/L)

= (Fx L)/(AX AX) (9.10)
T TRR HHRO (9.4) |
G =(F/A)/6
=F/(Ax 0) 9.11)
STIEY U o 1 T o e fher 1w ©
o,= G x6 9.12)

STEYU T[Tk HT SI THE N m2 Il Pa il 21
RO 9.2 H S WHRY FAT ok STTEIY Tl T 7T
g1 T8 @ S Hehal € T Su@Tor [onis (A e
TOTeh) SMHAR TR 7 oMk (HROM 9.1) W A Bl
2?1 erferhel 5ol o folt G~ Y/3 |

WRUMN 9.2 FS T A1 o6 IV 0N (G)

=) G (10° Nm2
T GPa)

Tgfafem 25
qrael 36
el 42
Ik 23
et 70
psiee)| 5.6
et 77
T 84
MEA 150
[EX 10

> 3QTEVUT9.4 TF & 50 cm Yo & T FHR
&g, [99%] HiI2lE 10 cm 8, &1 9deil Beidh T
9.0 x 10*N &1 T 39&YF acT ol &1 FE
el Hereh B § a2 o4 §31 81 S94 Herdh
fepet faeenfaa & sai?

Zo7 W o1 ®Wia fieR € den 91 I Udelt woldk o
HHIR o T 7, S fae 9.7 o fewmen w21 5w
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el 1 GShd § WU 9.3 F® MM $AT o AT o (B)
A =50cm x 10 cm
=0.5mx0.1m E B (10° N m2 91 GPa)
= 0.05 m?
gaea  =(9.4 x 10* N/0.05 m?) Yo
=1.80 x 106 N m=2 e
_. drdel 61
F — \\ \\ 3
1 1 <
! ! EqE) 37
50 cm ll l' F‘ﬁ%T 100
. 1
! ! IRIETI 260
| ! T 160
e
S| )
fer7 9.7 TIAT 0.9
T WA ¢ T eraEuoy faepfd = (Ax/L)=fdse /G hTe SEHTHIES 1.56
e, faeam= Ax = (Wfded x L)/ G e e
= (1.8 x 106 N m x 0.5 m) /(5.6 x10° N m?) N 25
=1.6x10%*m=0.16 mm |
I AHh

9.6.4 3TEH T[0T

TEd % WE (9.3) W TH I8 3@ ok ¢ ok v TR
fiug 1 oifuss <@ & TH w9 H gAA S ©
[ 9.2(d)] 4t o S wfqee (Sela <« o °9H
o SRER) o SFqid el Wl €1 98 fuve o St
H et ScaT Yl €, TH YR W ferenfa, fod st
faefa wed €, Sc= Bl € (W 9.5) 1 Seha
Yiqad qe1 Wd Tad faepfa o6 ST &l S7eaT
T HEd €| T8 ol B 9 fefua femen S ®

B=-p/AV/V) (9.13)

1 T 56 927 1 AR Topd Tl € o < |
gfg wE W EaT | & et 21 s, 4R p
I & @ AV SeUTcHe BT 30 YehR e o
fodlt fem o U oT@a o B &1 AF 6|
¥TcHe: BT STFd T0Tleh 1 SI 3ehT$ ol et & it
T@ H, A, N m2 a1 Pal ¥ TN TA
I Tl gRoft 9.3 H fxw M €

(A 9 Tol e W) 1.0x 10*

SARIGA T[T o k™ i GYIgIAl Fed © qel
34 ¥ TEitd td €1 59 | Tl gfg W
fTener ofaR § 39 R o @

k=(1/B) =-(1/Ap) x (AV/V) (9.14)

TRt 9.3 § feu U siemel ¥ 7€ <@ Hwhd © TR
ST o ST TOTk Foi W wel A § 3R wa ok
foTT gent o TG (a) & go § wel s 2
79 YR 319 Uered Wed W Hlied g § st 16
T Ak Tited Bt €1 TH S HY STda T
TG @ T A Fited B ¥ A wt gdea
Aferer Bt @ S AT9 91 < o T SEerdt ¢ S
F STHISAT ATl H-U oF WHIYRT oh &=
I¢ T o HROT BT T KA o ST ft ST U ok
Sy A A 2R ¥ e s o @ 7 R I
o) T oh S1U] U U o 3Usti § wgd ecieh d
i e €
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grvit 9.4 H fafg= weR & wfdew, faefa,
T T AT T ki g Steeen fEH a7 @n
B B, ! T gfe § @ ™ 2|

3GTEUT 9.5 TE FRMHNR i 39d Teds TRl
3000 m €| HETHNR 1 qell | I o Ta=ireres
Hited AV/V & UM wifee, feam @
It T AR TN 2.2 x 10° N m2 @

(g =10m s 2N |

g7 qell i Wd W IEN % 3000 m 9 WH R

SUERCIGIRC]

p=hpg =3000m x 1000 kg m=3x 10 m s
=3 x 10" kg m! s2

=3 x 10" Nm=2
fi=Treqer WUlET AV/V B
AV/V =TYfdeel/B

=Bx10"Nm?)/2.2x10°N m?)
=1.36x 1029 1.36 %

9.6.5 @HEl 3TUTd

FIAM 9.6.2 H = = TONF TN H HEuHIgES
o TTT wierott | T g € fF qe ok steaia Rt
TR TRl UR=] (10a 3T ) | 3 w0
B 1 WIS Sl o oeed feen | e el faefa
1 UTiyden faerfa sed €1 fadm =i = =7 fAwifa
o o foF v @ ¥ witds faefa e
faepfa o TaEU it 21 frdt aifa ar o uifvds
forpfc @en sreed facpfa o1 oo @rE 1
FEAM ¢ AR fHd R F1 gt A9 4 qen T
Hfderet 1 90 H | H Hepud Ad €, A qfvds
foepfd Ad/d BRf A 36 IR &1 qa @ars L a0
YR el 1 e o e | 9fg AL R, o ereed
forpfr AL/L 1 o1 Wil s (Ad/d)/(AL/L)
3171 (Ad/AL) X (L/d) B @&t S1gard &1 faefaa
T ST T 3T: T Toh TEAT ¢ AT TWH! B o
1T O TRl el 39T A yied i Yehfd W &
e & 31 Wi o folu 39 ST 1 W 0.28 el
0.30 % T Tl T TegHifEm w1 fagenget & fog
THHT TH T 0.33 2T 2

2019-20

9.6.6 ATfd A ¥ yamy wWifas Fe

e frdt aR W @ ufee enafra feen Smn €, @
37 IS weti o foeg e fohan S €1 e e A o
yere Wifaed Fol & ®9 H Gufed & S €1 HE L g
TS T A STIIEY URSE &7 oh Uk aR &l @as oh
TRa: fordt fagraeit 9 F oFH W A6 6 @eE 9 [ 3fg
B S €, 7 THiR (9.8) ¥ ' F= YAX(I/L) I
BT 81 78T Y R o w1l o1 I Uish 21 o7 39 AR i
FaE § o7 g&d dl 9 9 O gfg O o fae e
FE dW &1 99 F X dl s YAId /L g s
el IR w1 3THT g @aE LE L+ 1T% s1eiq [=0
g l=1d% 9gH ¥ fowa mn & (W) -

. YAl YA I?
=[' =—dl=""x—
w jo L 2 L

2
1 l
= — XY x| — X AL
2 (L)
lo .
EX I TR X feRfa? X ar &1

SIERE

1
=§xmxmxmww

78 % X ¥ gy ©ifgs st (U) & &9 §
Hufed 21 St 21 o7d: ar § ugied 1 ufd Tenish A
Ty wifge et (u) A B —

1
u= Exae (19.15)

9.7 T F UERY FGER o UM

feh e | 5ol ok gearee HRR i SEH Sfie
Bt 21wt sttt fesmedl & gl o woaw
HER o RS T hT STETAH Bl &1 STE ok
oIl SR 1 FeHAHTS feed o o w3 s
1 Jeeldl 1 T SAEYFeh € 1 SO H9H 3 W
foem fFan ® 5 qoff &1 9= ® onum & w9 o
T ST T SIS TR=IE 1T e 1 3401 Bl 2
1] 1 Tk & AT T TRl fRfae +i emepfa =1 Tt
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WRUT 9.4 iqadt, faepfa qen fafv= g qons

[l N G - = 5 P

THE Y31 o wee e i faen o faer
T TR SR ot A @ EdEd
xﬁﬂw s faepfa (AL/L)
(c = F/A)

SIS @ Y3 o IR < TS TIHI, 6
(o, = F/A) U 3R foieft ot

(v fearfa & o1 ©@

o aifer fave | e 9

T Sl I ST

I T )

Skl I8 W O e daaq. ST § SR
9, Gt SR Tehich (Hdre = fowar)
S R Fet (I T (Aav/v)
T SR

o3

i Y= (FxD)/ &1
(AXAL) ok
i Eiil G=F/(AX0) q&E 2
oM A
w
NUIED
ST B = —p/(AV/V) 2T 3, 59
ok qe T

Bl €2 T WAl oh SR HCHAHe SAMHATIRI o
AT G Y ST Eehd B

A AR 1 SSM A Th ©IF 9 T TIH Th
T S o fu wged SRl | uTg 1 Tk HIeT W1 Bl
2 fE8 9R 1 g faan s 1 T R ARl e
frfl 1 Heg o @ien S &1 4 o o g T T
Sh ST @ TSTeent So1 "o &1 wmed 10 Hifesw o
(Imetric ton = 1000 kg) B TG &1 T fohan
Al g1 =Ifgu? Teqdn, 1 ¥ 9ed ¢ fh 9’ &
i TRl €9 ¥ fowfia 7 #3 3| s9fe fawmr gy
g 9 stfyer @l g wifew) 9roft 9.1 § ' e
o ¢ % 73 som w1 W ;e (o) A
300 x IOGNmZ%\IQHW@an‘WW
1 Ehel 1 FAqH qH

A> W/cy = Mg/cy (9.16)

= (10* kg x 10 m s2)/(300 x 108 N m™?)

=3.3x 10* m?
S gAR 9SO WH ok fau @ 1 em e
o G Sl €| HIEROET, GReM o foly WR H U
g HITSH (ST 59 o Uk 1) f&a1 S #1 5d
TE T 3 cm A1 1 T Al W0 95a R
Sl 21 39 591 %1 Tehel AR AR 9 § Th 95
BT B UM AT ARG FE § e a9
el o foTe T8 Tl 1 gH9n vl i e agd 9
Tl AR i T ek STEMT § S S 2

el 9o 1 30 YR fesire e e @ o
IE Fald U A oF TR i, 967 o i q1 379
AR &1 T8 & Woh| TH THR, qodl & femeT #
TUel wH WA % IWEN wgd wHEfed g1 @
feafqal #, 9 o Sida <U€ o dhd HI THEN °
FEHN UM g & HedAqul Bl B1 S0 kI STATE
Sferd BFT A1 <21 781 =few) g9 foRelt T gU€ oh
TR foem &Y St fol o ur e @ qen feeh
T foig W R @ &, St fo 9.8 H @
B1 e | WS b 91 A d 1 U Ugl o weA
fig W IR W& 9R @ H 9 399 TH d am
IEGEARIEI L]

6= W13/(4bd?Y) (9.17)

faz 9.8 G0 W e aor &= W 9IRd T US|
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ofiferent

ol 1 helchard 31R fSa1 319 Teet &t ug 9ok
T, SUFI SUEN FI 39 Gau & FreA fwer w0
Tehel B THIEHIOT (9. 16) W B @ € foh fehelt T g
IR & AU s w0 w4 & U T 57 H1 ST
I =fET frent =7 o v 3tfusk 2 fret &3 gu
%o o foIU sih % & o fag =gl bt aema
e d ol SQMT e GHE Bl @ s §, d 2
wfeh b o SHAMUE Bl 8 (@ <0 HI e
JYTINS HT ST & AM6) | Afeh 5a a1 7 &
fF R foapa % WM | @m & (W T g
ARG el el TR UE1 SAaieed il i ) , Wi
JEH R Tl Y Sfehd 8 Tehdl 7 S o 9.9(b) H
f@man T ¥ T A=A Fed ¢ THH a9 o fag
T fo 9.9(c) ¥ f@rE T smepfa w1 gy
IR foan smar 81 uW uies § 9R o' % o
foTe aIgT g2 den S Uk ok foTT v Hiers faerdt
21 TH YR ! S ¥ Taeral i s o6 fam
2l TUS b YR i Y a1 S Gehall B, 3 @G A
ER R

‘4—0_4»‘

<o
(a) (b) ()

7 9.9 fH qve #1 fafa= s1ggee IR=S STl
(a) TF TET &1 EFAHR IR=ER, (b) TFH
gaeht Tt ok 3 eTgfaa 8 gFd &, (o) UK
g HIA arelt Ygt @ T FIROTTEr g
TR=31

a1 qe gell ® @rl a1 T o6l STAN i Sgd
et 1 el Y ael @ S e 9.10(@) |

fe@@ T3 €, thefesr @i fos1 9.10(b) el @l

2019-20

T ST FHH IR T8 F Gohd &1 Rl g A1 e
F IYIE feoed & 99F 39 9l &1 AW W@
ved € o = o aRfeufael o @ s §, @
1 B IR T gt oM Rt SeieRrei feeE

e = 272
= <=

N1

SN———
_ >
(a) (b)
o7 9.10 @ a1 @ (@) Tend G &1 @w,
(b) Ferre=R R 1 @wn
et W fHEt Tdd H1 eAfuehan 9RO
10 km €l €, 36 W9 1 ST H =gHI o T o
T o= S 4 THel Fehdl €1 Tk Toid ol SHR q9H
Tiigd o orla Tl Bl B, 98 gl hl F9
ATETH Gidae YEH A & Torden T=rid 9 gented
(fage) 81 Tehdl &1 S o °R §4 o SN Yidael
IH Hif<deh 3TTETH Hiqael ¥ HY B =18t 5 W
g yarted sl (faweh) |
SR hoh fordl qda &) dell W, 9dd & 9”&
RO Tehih &hel T oA a1l 9l hpg Bl @ STl
p Ted o FSAHM I S € G g e @0l 81 el
W T 5o Heate e | 59 9ol 1 W il €,
Tfeh Wi o TR Teas €1 SHIT a8 <re A1 SAFa
e SiEt feerfa el €1 7l U sTueTs sred © S
AT hpg € B o7, Tl wrefyes g & Foaree
M1 30 x 107 N m2 &t 1 38 hpg o seR WA W
Telp =3x 10°kg m™, 89 U € TF
hpg =30 x 107 N m™
@M, h = 30x10°Nm2/Bx10°kg m>3x10m s2)
~ 10 km
S TR T H Sk 9 9| 2




Sreit 3 i T

|

Tehish &5hel W YFIA 5ol Hideel Bl 8 ael fam | fa=iores e faspfa g 81 31 ar
W T FhR o Tidee B € (a) T Wideel — < Wideel (4 § Helg) A1 Giteew Wiaee
(Fdtes ¥ 9a9g), (b) AIEIH Ufaad, qeM (¢) Sieitd gfaee|
=1 faegur o fom sifererat el § wfteret fospfa o SIHAMU! el 21 38 g% o1 o wed
B STHUUIfaehdl 1 TEeRish Yol ol e 8| faeqn s o ovH W el %
Hffsha 3R FeaTeet SHeeR i Sl i o folT i JeareerdT Turishi — FM lish, STETO1 Ul
T S O 1 IUANT feRa1 S 2
Sl 1 TH A, S YA HEAdl €, §h oh 19| 1 Ule 7@l sl gl
e ¢ favg g o1 Sfted o 3fqia idl @ o g% o 1T9H 1 &Y gl ©

F/A = YAL/L.
el AL/LTavg &t a9 =1 Gt faspfa 2, Fiasid sa & ol SoIRifid ol &1 76 €,
A ST DR 1 98 98 Sl 8 59 TR FYARIYG Bl © (Ao wiee) 3R Y five o g1
1 I OE B Hdsel F/A R
S T T FI R el Hershl oh FHRR o S @ dl 3 fuve 39 wehR feretud g ©

o S0 T el Teleh o TTde avel H ST forenfud Bt §1 U8 hoieh ol Al o
AL AR S Lo odad 2idl ¢ 39 UK i %90 STI&90 Heddl § 3R 9d gfaed

HUETU Yideel Bl €1 3§ WehR ol idael sherel Sl § € G B
39 YR % fowun & AU g% o 198 %1 ®9 & S ©
F/A=Gx AL/L
el AL Tive o Tk TR 1 Yorifua sa et faen o fowenfyd 8 efR G soeqor [one 2

e 1E fuve e 59 gRI o T3 gfdeet oh SRl Sl Gdied | S € df g o Em
1 ®Y 1= B S ®

p=B(AV/V),
Sl p fIve W 59 o HRU @ (STl Hiaee) €, AV/V (3TEa fohia) $9 g o SRl fivs
% e o faeerss st 3R B fIvg w1 see une e 2
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fammona fau=

fordl dR 1 T DA Y FHE T T A SH T TR W 9N (7)) e e feRar e @1 s
BN 39 AR W R §ef 9N o sWeR 3R foadd gian 81 g ar) o fondlt afiess A W @
F ©@ € 71 7 2F | 31@: a7 didee, S Wi ST eshel W a9 €, F/A B g

T 1 Tom widee-fasfa o o oot sk 9w 4 & a9 2

T FeATEerdl UM el SATET0 0Nk sheled Sl ok fo1q &1 WIEiTeh €l €, 3eh1 R0 e @
foh oherer ST 1 € TS 91 ST B B |

SR FeATRdl T[Tk SrEl, gl qen i weft o fore wrefites g 21 e 3w feufq § s o
TRedd ¥ Fafud § 59 fve &1 To% SN SHE Uiie % Siaid B © @ik 19U & eTEfd
I FT @& S R

Tgel & fe =7 Tonies 1 WM Ty uigel SR Yol i srden sifus grar 21 5 o
% Afush 7 a1 5 ° warg § ofter ufads w0 o fou i oo H1 sTevaehdr Bl 2
e Stee § gHR 98 “Ron it ® R S wed sifuen i B €, 9 etk ey g €, difeRe
g fhem €1 arede § 9 5o S ¥ gY 9N o fou %u afd e 2, Sifere e gug W
=% ®9 H, fHd w T § ity fowus oo o= faemsti o of fasgfa sa= &2 g
B U Rt o wiaeer wd foepta o o= STIdeRal sl ool shael Teh Weareerdl Ferdish g
TEF fehall S Wehell| S0 o ToTu, SReA faepta @ i, ergwey fomn (fess w1 ) o
off effgr 3R e e forgeRt aui 557 % g e s § % 7 (R @ sua
FEd D)1

it T afser I @Y @ w9 w1 wE giaeet Rt faei fken 9 fifa @ e
Hhal fedt favg & ww 9 W fRd w1 wt ffved SR wEa 9 e Ay e
Bt 2

9.1

9.2

IR IR

4.7m @9 F 3.0 x 105m? STIIEY FIE o LI o IR a0 3.5 m A F 4.0 X 105 m? ST
FIZ o e o dR R KT 1T GuH IRA0T & 9 HT ALHH W ITRT AdsAl § g gig et
2 | WA qen dld % I TRl Okl | S ST 87

= fost 0.1 o ferelt faw Tu wered o fow wideer-faerfa oo <witen T 21 5@ wered @ fog
(a) I JTERT Uk, G (b) |i=Tehe TXHe WA o1 272
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3l & Aifaek TuT
300 —
250
g
Z 200
2 150
100
50
0
0 0.001 0.002 0.003 0.004
faefa
faxa.11

9.3 < ugel A 3R B o foIq wiaea-faepfa wme fost 9.12 ® <wiiw @ &)

A A

/R

v

foaerfa Tererfa
ferT9.12
T U] ! T & UHMET TR = T R

(@) fore wief =1 = geameeran onies stfere 22
(b) < wref § i fus weEd 2
9.4 frefafed < oAl &1 2 ¥ ufgd ik &R0 qied aqzd fF 3 9 & a1 o9
() TEE I 3TUEN TEE H A N AfuE
(b) T Foeel =1 o STk eueun o § il g 2
9.5 0.25cm =@ % < qR, f58 Tk e 1 a1 SH3 diqet 1 €, ol 9.13 o @R wifd )
o R o™ e qe Wil o ARl w1 oigAl e 1.5 m ael 1.0 m ¥ A sear qen
diqel o I TN FHAL: 2.0 X 101! Pa A 0.91 x 10!! Pa Bl I THA T2 Haal o a1/ H fo
1 UM HIfST
[ /L /L L

1.5m
=

C 40kg

1.0m
e

| I 6.0 kg

fa79.13
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9.6 UfHlEm o fRdl 51 % fHTR 10 cm o &) 3UHT Tk Horeh Gl SHeafer $aR § HHR S

T2 1 39 M o @ Fo% ¥ 100 kg 1 TH M g & ma €1 uqfufE w1 srrew
Ul 25 GPa €| 9 Welsh 1 Seaier foread fehan g2

9.7 T3 3T o IR FHEY WS SeMehR &HT 50,000 kg SoA9M o Tt 98 @14 i ouR 3
B B | Weish T i il qen sredt B ST 30 91 60 cm €1 HR TRl i THEHH Wi
U YIS W &t Hited fapfa &t T sifse

9.8 e 1 Th ZHel, TEshT 9 IR=s% 15.2 mm x 19.1 mm %1 €, 44,500 N 5ie1 & aa 9
= a1 2, T sheel Yoared fowaur 3= g1 3= fassfa w1 Tomn it

9.9 1.5 cm 591 %1 T SO 1 Sdel 91 SSH o foIq s&mel foran < 81 4fE s&dm@ o6 ferg
AheH SR Ufdeel 108 N m2 € dl S8 3ifuehan 91 <1 T0AT o1y f5 shferel Se1 Fehal 2

9.10 15 kg oAHM &1 Teh §g UgT i A arl, TS0 Geieh 1 ool 2 m €, ¥ GAHG el T
21 foi o T AR dfdl o ® qen o= orel o i €1 qRi ok Sl oh ST FehTfery, Weeh W
6 I &N WA AUl

9.11 T HIX ST TS oF TOOd o dR oF Teh TR H 14.5 kg &1 SEME a4 T 3H Th
FeAleR I | YA S €, I9 H dell W SUH D0 9 2rev/s Bl TR o ST UR=R
gRthel 0.065 cm? Bl GR H foRdR &1 UM hifT Sfa $edH 219 9l o Fefan foig w2l

9.12 i f&F T siihel ¥ W1 & ST YR TOTh i MO HIT; TRITF TFaH = 100.0 L
& § gfg = 100.0 atm (1 atm = 1.013 x 105 Pa), 39 3T=@A = 100.5 L | 90 a0 ®) 5/t
T A1 oh ST JCATEIdl TUThl i o FITST| XA IR | 99y foh 98 o9 sa
Aferer = B

9.13 Tl o1 Scd 39 TEUE W, &l T 80.0 atm &, foha B? f&a = © TR g W et i e
1.03 x 103 kg m™3, 5@l ! FUIdl 45.8 x 1011 Pa-! (1 Pa=1 N m?2)

9.14 9 o T T 10 atm T el € FH W ST TET § fT=HE TR 1 0T HifT)

9.15 e o Teh SIH ¥ %1 Teh T 10 cm 1 81 T W 7.0 x 106 Pa 1 el <6 @ T 36k
3T | e et

9.16 T& WX I W I@ | foha iR fhan smw fF a8 0.10% & ¥iifed =1 sme?

Irfafier 1w
9.17 ¥R o Thdl fohezell ot Tered, fment s ot 9.14 9 fo@r =0 €, =1 swm e1fd S==1 g

o 3l 5ol o SFEER i St ok fora feran et 21 F=TE o Hehiol fol WX |ure Terehl okt =
0.50 mm 81 Ffg 2 o =g fa’l W 50,000 N 1 &1 @ &l 4 SHH! sk T e 1 Bl

a7 9.14
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St 3 aifren o7

9.18 1.05 m TdTE AU VI FHAM 1 Th B hl IR Tals oh &l AW, Teh T8I 1 (@R A) T
T8 VAT 1 dR (@R B) 510 fo¥ | <o fan man €, st fk fo=1 9,15 ® fa@mn mn )
AT B o a1 o 9 URes] o &l ShAY: 1.0 mm? 3R 2.0 mm? &1 B % TR fag
9 TH TAIH m FI <ol fSa1 Q. aifer 89 qen UQAfTad o a) H (a) SAH Yidae qe
(b) THH fomfa 3@ =

1.05m

faT 9. 15

9.19 §g T % T AR, FEhT SeTE 1.0 m 91 ST9eY U=s] &1 &he 0.50 x 10-2cm? ¥,
1 < Gl ok de Al e § g Hiw o ofet & afd ke S ?1 aR o men g 9
100 g 1 Tsh FoAHM skl f&an STl €1 Hea foig R S1aea i ot FHifse)

9.20 4Tg % < ufedl o R 1 9R e 9 @rug ¥ Sig G ™0 @1 g {62 1 =99 6 mm 21
g RAe W AIEIU Yfqaad 6.9 x 107 Pa ¥ e &1 a1 &1 af fEe &1 g8 951 g1 IRIfIa
el o1 SATeehdd W fohae g2 7 ity o Yeieh e T =S 9N o' Sl B

9.21 Y9Id HEEIR # feerd AT Feh @I Teh T W UM &1 Tag 9 11 km = =l St € 3R
39 @ § 9 T 0.32 m® ST 1 SEAT 1 Teh Tiel TR Sl @ dl el o e o e
I T HY WE o del W S 1 I 1.1 x 10° Pa € 3R LA K1 SFH TN
160 GPa @I
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