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S
SR 3T

e 7 T fuel o i o aR A ver oI g gmen fr fed
fyue =) 7fa 39 @ | Y el wed @ fF fuve & i gomm
fora yor faafia 21 g9 o1 e1eee & ohad 9g fuvel &1 W
feerfert qer &) Shfira T on weroE g8 fave w6 o1 g © T
T HoR 39 I et g ffvea oepfa qen TR 311 9ty
areda § fyuel i i, Hiifed sreren sferd fehal ST Henal €1 @l
T Toh fordl ST 3¢ STUTd i B i ot Th TA< a-l 96 et
faefua fran ST Tt T o9 I7 @1 fisheran @ T o fave qof
®9 9§ 3¢ &l B

el 3@ 1 T Y= emepfa qen eeR B B feeh fuve
T SR ALET SR hl 95 (A fasfud ) & faw & 5«
I STEvFshal g €1 AR fre puefer fom o foadd & o @
e foratfia feman STQ ot fé =t darg ot sig <t 21 o1 afg
o & fadl =t B 3 @ 97 U URfYe 3TeRfd TE SRR &1 g
I R ot R fave o1 97 T, 998 9% yerifua 99 @ ge
TR O YRIR SATRTT T SHR I GH: W HY oAdl 8, e e
FHEA € T 3T [T Yo faeuur Fgar €1 <9 Th Uk
fyue W o oI © o fyuesh o S1ae1 URf9eh SRR W i
wafa &l et ® iR g% wrl w9 9 fawfia g S ¢ 39 YR ok
Teref i wATEeR qe T o 39 U1 h WATREeRdT %ed &1 Uh
3R G e eyt wifies €

sifanitent festmea o 5ol o oI SHe@R &1 3T8H YfHert Bt
B S0 ok oy, el s i festiee v 99 39w, whishie
a1 el 1 qere Yepfd w1 9 3w €1 Yo, T ared,
ot enfg &1 fested & forw «ff =€t o 9 21 9% wed o ge
T HH & TR R T UE arEe fes R wehd € S 95 g
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afifereht

iR ot oiga Wofea €7 N W T UE HE ST
fesigd T Hehd © S STUeiTehd getehl fehwg oTfueh
T 81?7 Yo 9 1 SAehfa 1ok GHM 9 gl 872
e A AR Ea ® S dae e e ear? 59
YRR o TR 1 IW IH IS § YR B fR
3TefTeRd WIURUl YR ok oie a1 9 f=1-fa=1 3
fyuel @i fore wehR fawfa = &1 % w3 213
e o B Sl o YedreY SIeeR AR Ak O
T T S TH Tgd 9 YAl T IW M

9.2 I T YARY FAER

B0 W € fop fopnell S| o woish ATy A1 81 o
el A =1 o | R g B1 T St
1 S-S I R SE H 99 T € SR T
feer T e # Ted B1 S ¢ 3 fawfud fman
ST € A ATy/e] eraet wre fearfq o foenfua @
W & TS Seht SFAU-TRATeh ( SeI-SAT0TTersh )
T A SR 3 S B1 S foeush 5ot bl g fan
ST @ Al SR qHTOTR ol S aTaE ST qRieh
feafl & @ S ¥ 3@ YR fove e uRfae
MepTa T SRR Hl TA: W T ofal &1 FaH
foranfafir = guem o forw fo 9.1 & fe@m mu fam
75 ™ & Aied W TR w31 399 7S WA i
den FE Sfau-wRamiees oal i fRefua sl 2|
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7fg 31q ot 7ig ot oot | feafq 9 foenfua
HE B TAE FHE @ T 75 39 A B 9T ST
TRy fearfa § @M 1 99 T 39 YRR 3l @
T SRR 3 i YEHE TR T SMUR W
THART ST Thell 1 Th I ifqer It T gk
(T 1635 - 1703) 7 fogmi @ =i ferg iR o7 wren
o foreht fave o Scq=1 foam (i ® 9fg) yoamifua
91 91 @IS o AU Bl €1 S & 1676 |
Jreral 1 99 wwqa fan St o g% 1 fem
FHEAM ¢ BH STk 9N | @US 9.4 H 1A H|
g o fam &1 @ w® ' fm o foem &
s aftoners dedi § 9 w21 st
fesresd o wed # fafy= yehR & @iel o fau s
o SIEER i ST ogd Heeyul gl gl

9.3 Ufaee aen fasrfa

e foret five o U ol o S € df 39 e
71 fereh faeaqur g S @ S favg & 5o w1 wefd
e faeus e o "AF W AR e 21 8 el 7
fr o5 ¥ s A g% fawuw v fewr @l ve,
fiFe ot =e e 81 5 foreht fyvs W fowus o
TR STl & S6H T Y= aa1 faehtad &l Sia
2, S o gel wel S gl 21 Te TAFIA ael g
T YeRIfa st o o) aen feen o sk fauda g
2| Tehish SFe T oM aTel Jad a1 Wit
#gd €| A fIug o &ohel A orel ol ergweer e
1 Taeq fIen § ST T 9 H1 9H PRl A

gfdeiet = F/A 9.1)

yfderel 1 SI 31E N m=2 a1 s9e1 fodfta 9=
[ML-'T2 | 8l 21

S Tt S/ W HIE ar" 9 wE @ e oAl
zEeh! fommd 9 YR © a<el Tehdt €1 3 fom 9.2 H
femy g €1 F51 9.2 (a) ®, T Sl 1 STk SIAE
=] &1 dead feen o w9 9a @Rt @ifa
foren T B =W Rl H, e S9ed W Y
Tl I T UTeiel ed ¢ | A FeIrRifd el o e
T 9o Huifed 8 9T @ Tkl &TFd W G-
Tl 1 WIS Ufeeler sed € a1 =1 Fdied aee
1 e widad ot FE S WA

T &) feafadi o ser w1 oere § STt el S 2




3t o Tty o 243

T Th
(1635 - 1703)
TG g 1 STH BIEIR, e SF age H 18 oS, T 1635 Hl g7 411 d TFeal
VTS & Gad Herdl SR SggE! gl aret i Sl d G U e Sl AFahis
fareafaemers o e #1 Wy IgEH (TaF) TEl # U R Gt 98 TF STArE
ATt STfashRe, 95 9917 aict aeT 997 [SsT F3 it 91 3%+ Tae qaeT Hi
qreTeT a1 IR 1 G wH H GerFdl 11 G 1662 ° & T genya ‘et qrage’
& ‘gIrT % wR [ T T G 1665 H & TH Fwias H SAG & THER a1,
S8l 314 3Ty @iicitd Fevr R RT3 Uk FNRET Wiadl gieei Hi T Bl
2ifsrm o died AR de SIRIAT aRiHved § Tk ariyes &1 @i #i; GiUel & A
3787 T U T YA I@T; G TE & faegd @A 49 T St &g d Sl viarst
o 59 78 ! gUM N fAehrer o (7T S&dHTeT fohT 7T; T&T 1 7Ifd &1 q0H 3 & [0 Feohd &t 799 &1 g
fe ford s & =27 = Gifea o, enfq) d Faer Grarset & el 99 T SR 9 1667 T 1682 7 39 Grarget
& Gfea & &7 4 9t Frf B “awifEa” @ ggd Qe 9 3=l gehTeT o i fagid 1 Ged 7@l aol

TeITE 551 i GHE & 78 3THR @]

FTeh o eI o GRUTHEEEY Sfia fag & dq d ugel! ar ‘qet (HITH1) ' IR BT SEIHTC R
ifaer VIl 5T Tae §% YAl & 94 1 @i & [7g Qe st i Wi & : ‘32 faar e faa’
(78 T e el & SR g9enT o7ef € : ‘S ae1, AT fawyur’) 1 39 w7 gfiee qen et & reTda ik

fque (=@l 9o) &I o § qRadT AL qen SHeht
RFTeh el Loh U i arqaed fererfa wad €

gt frpf =

e aUeR R feieh fawus we "o o
ST U= o HHiR @Y Sd, S 5 9.2(b)
fe@rn T 7, A Ao o GHE okl o St drde
TereTTe &1 Sl | @I T T well o RO Tehieh
YA T ST FAFIT o1 hi YA I STIWYOT

(9.2)

= —

@ (b)

oz 9.2

yfeerer Ed 21 e T Eei 5o % qRumHeEEy
ST % THE Al o de Ueh Grel fawemm Ax
B 8, S@r o 9.2(b) § femmEn w1 39 R
S faspfa &1 srueuur faefa #ad © iR ™
TheTeh! o ATYe] fawemma Ax den oM &t daE L o
U | gRefa e €

Ax
ST forpfd = ——

=tan 0 (9.3)

Sl 0 FeAle (S w1 gRfaer fRafd) 9 sed

© (@)

(@) T Tfoaet & g91d O U S AL T9 @ &R g 5T 8, (b) ST9Eyer (Tqui) gfiaer & gura o v

do 11 0§ aelyd 8 Sl &, (c) S9EY Jlaaed & J91d d Tk Y&, (d) GHA Seid giiael @ g9
o T 39 e AV HF G EaT § qepted 8 Sar g
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w1 faeemE 21 9 o0 9gd w9 B 2, tan 6
ST 10T 9ok SE B Bl €, (S ok Ty Afg
0=10° dl 93T tangeh HH § hearel 1% hT SR Bral
?)1 Al foreh g 1 e1e § <o) afas fgen o
Tehed, Sl T3 9.2(c) ® fe@mn o ®, 9@ off wE
faepfa =1 @1 S Wehdl B1 3@ THN,

HATEYY foehfd =tan 6~ 60 (9.4)

Tt 9.2(a) |, ifures 3@ o Tt 5@ o oI @
T 3G e 9eft 3R ¥ 99F ®9 9 gUifed g S
B 58 R oA T 9 T4 o U o Y feig
W wead oo o wel W ;G feufq o fivg w5
Stefta Hdtes w1 feafa o wer S €1 399 st
smeRfa o fordt uftads o for € e o &t &
St 21 v o afeX SAiafer YemeA ol S 8l
W © ST 5 R T T Sl o SRR qen fekieft g
T (59 ¥ wel feprer W fuvs s yrfdes sepfa
AT DT 1 IH: W Y il B) | 39 el o wepieh
FAhS W AR FAIT o961 1 Tetd Ufdeet Hed
2 3 SHH A Seld @ (THF &A% W o
ATl aed) o aeR Bl B

S @ oh HRU I foepfd w1 TEEs
forerfar ed €1 59 TdA § aRedd (AV) qen g
A (V) o S o IR hid ©

WW=A‘,—V

Jfr fogra uRfaes famr qen fom & i@ =
ﬂqgm%,wmmﬁmmﬁﬁawqﬁ
B 2

(9.5)

9.4 Th o TEw

fo 9.2 ¥ femE T fafa= fefoed o wfaeer qen
faepfa o ererm-sten ®9 8 S €1 %A fawaw &%

fore gfderet don faepfa T T o STFHAMA B T
& g 1 0 HEA 2l 36 YHN
e o FT
gfdeed = ke x ferepfa (9.6)

Wl k SHHET ol § 3R 30 Weareerar
TR Fed ¢
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B o1 oW Tk ST fam © den sfieat
weref & faw 9 e 81 qenfy g S 3 whR
g ey T <

9.5 Ufdaa-fagfa o

T4 gfaaat ok siaqa ferdt iR T 5=1 <6 faw gfdea
den faehfa o die Heiy WA g1 ST ST SRl 2l
T TN 1 gHF S |, FRd weror Ser = ar i
T TR o g Tt fmean S €1 wee o
fo=reres TR (faepfa) den 4 faopfa =t 3c0=1 &
¥ fau eTeved YORft 9d % e ®@ ol
TR et i -+ shoeg =20l o sgM © 3R
g § qiadd ol A H S 81 iaee (e
UM Tehlh &9%FA T T T I o HH o e
B ®) 3R SHE S faehfd o e T UTh ©iwd
21 fordll urq ok e Qe s wrets ore fes 9.3 o
e T 71 Hdted den uequ gfded o forw o
TS W 1wl TR T S Fehdl B 1 Fo=1-To=t e o forg
Hidea-faepfa o fo=-fa=1 e &1 37 ol =t
TRl | W 98 G Hehd € foh i Ko g3 g
95d U @ie o WYy fawfd e 21 e o g
g 3@ HHA ¢ h OH A o= ¥ ok gk 21 39
&5 °§ g o 1199 &1 UleH el 81 S YArifua ol
1 g1 forn wman € fuve eroeft yrfees famnsti =t
TH: I HL A 2 3E & | 3 g fuyvg
ST TR0 LT B
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0t 30%
<1% fawfa ——
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AYB% a9 % &F H Ufgea an faepfa
FAFHAET el 21 TR o 9 ger W fug aredt off
o yRfer fomnedi oX anuw 1 s 21 a9 ° fag B
e faig (steran weamesr HiT) shectal € S g
et i 51 1 aawa wmeE (o) Fed 2

g 9 A1 IR e fea s df Sea= ufde
e gmed 9 eiferen 8l S ® SR fRY wfdeer o
ofie | iR oh forq off foepfa oasft o wadt 81 o 1
B 3R D o ¥ 1 90 7T¢ 91 81 B 3R D o &=
fordht g, a9 & C, W <19 9R &1 g1 fe=n Sw
fyue aroft yRfues fomn i g4 9 & < 21 59
fearfa 5@ wfaea 3= 71 9T 9@ ot faerfa g=1 T=&F
Bl &1 q9 FE el S § o gor W et faequr
B 1 @ faeu o wifiew fawuer wEd € uw
W g D 5= 1 =R a7 wmed (o) ¥ 39 fog &
3 ARG 96 i wem W o sifafiea faepfa s
Bl ® S fag E W fawsE ® S @1 9 =
gmed g D @R fawsH fag E ue-urw & o 59 =t
MR Fed 21 9% o 1ferk 30 W el @ 57 A a=
#Ed 2l

ST Yl el S TRl €, Fiasl-foehid sTaer o
Tk 57 9 T 7oA | 3 el Sl 21 S0 ok ot
WS I AT YRFIF TaE oF HE A qh Wiar o
Tl €, TR off o e7ot URfues smepfa o oo e
S 21 Tost 9.4 H Tog S FoA, WETHEA i FeAre

r

0.'5 1.0

fopfa —»
faa 9.4 wEeHAl, 839 @ W@ &I & &I il gEd

TFfaET (fedr), F FART Fadb & [o1g
gfdeici-fersptd |

sk, o forq ufdeet-faepfa ok fe@mn T 21 e
2 for =@l geme &9 Sgd sifus @ e off 7 5=
T & T &1 foeigpa ot e e e @1 sed
IS GO Wi &5 ot Tel ¢ Herw, We o9
we1ef 2 afea ek ateaferen Tarepfa Uer sl T wehdlt
2, UeIRATeTeh el &

9.6 TATRIAT TUTich

A do fmr eifyaifet fesms & fau
Tfiaret-faefa ok o Wk FmT o 31aT 1 STHHI
& (fo 9.3 W &1 OA) =gd Weyul eral &1 et
qN fIhfd o STUI ! WedTRYIAT TUTIeh hed ¢ 3N
ferelt fRu g0 %4 o fore goent ws fafere @M e 21

9.6.1 4T T[UT(eH

W YT 7e <3id € foh wfdeer =R a9 el A
R Hitesh, Sca foepld &1 OF FHM el 8| ah
(7 Edigw) wided (o) qu eeed fasfa (e) &
ST T I TUTIR k! IR Fd & o T ellh
'y gr freftd w3 ®

o

Y= ; 9.7)
TfeRToT (9.1) 31X (9.2) @
Y = (F/A)/(AL/L)
= (Fx L) /(AxAL) 9.8)

=fer forepfa wer famfed wfer 8, = oniss 1
Waﬁﬁ%ﬁmﬁ, am,Nm—z?JIT
R (Pa) | GROT 9.1 H 5@ Tl o I 0Nk el
e gmed o w1 Ky Y B

ol 9.1 ¥ fEU U sfemel ¥ ¥ uadl =er @
ST o T =i Toni Stk B 81 sefe s el
H daE § ofigl @ AR IAA w oF faw @ga
afish ol 1 STEYFShdl el B 0.1 cm? STIIRY
qi=sg oF Ueh Udol S¥ATd o aR hi AAaTE i 0.1% T
gH o faT 2000 N o &t 1 AEYTHAT Bl B
I SR UR=RR o Uqfafem, diaa 9o afd o
IR H 3 € faepfa 3@ w o fau srevesd 9 @
HUI: 690 N, 900 N T 1100 N erd &1 3ehT 1ef
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WU 9.1 F© SA1 oh AT 0Nk 1 T FHeA

; T P [T T[Tk e qUws 9t
(kg m.a) m 9 -2 We -2 6 -2
Y (10° N m?) 0,(10° Nm? | O, (10°Nm?

Tafafem 70 95

2710 110
GIGII 8890 110 400 200
@ (faeat) 7800-7900 190 330 170
e 7860 200 400 250
Figt 2190 65 50 -
FFe 2320 30 40 =
AR 525 13 50 =
e ” 1900 9.4 170 -
R ISR RGN 1050 3 48 =

# qgref BT YAeTT YIeT & Taid fehar T

Tg ¢ for dfen, diaa den tqfafam o som sfus
TeATEY Bl B1 TE IO § AR 1 ot S et
el @R HeaeHs fesmedl § sEud & ety
Tl € St 81 ThEl, e, shopie qe hid o 47
Ul %W B 2

b STrEr 9.1 TEF SEATE T w1 T HY
551 10 mm T A 1 m 21 100 kN &1 Th
9 F 39! darg shi {90 § affa. &k 21 98
H (a) Ufded, (b) fowar, e (¢) Toemfa =t
MU SIS FLEAHh  9a1d Rl A7 IOk
2.0x10'' Nm2 @l

767 B9 € UM ol {oh % i T T T =A™ ek
@ T 7 SR 9 H g R R Bg F AR
feen & @ T R dl v W ufded en

wferrer = L :%
A mr

_ 100x10°N
3.14><(10‘2m)2

=3.18 x 108 N m™
forear =1,
F/A)L
AL=( /4)
Y
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(3.18x10°Nm™?)(1 m)

2x10'"'Nm™2

=1.59%x103%m
=1.59 mm

foepfa =it
faepfd = AL/L
=(1.59 x 10*m /(1 m)
=1.59 x 103
=0.16 % <

3QEYUT 9.2 sl 1 Uk 2.2 m sl ar ql
T 1 Th 1.6 m @1 ar, S9H 31 o =9
3.0 mm ¥, fR ¥ I gu € 919 39 T IR 9
afa foram 7o @ e foaR 0.7 mm g3 &
T ¥R 1 JF 9 it

go7 dfe 3R T % R Iad & ek gfded o
Fiqld & iR 39 W GHHE a6 (YR W a0er)
T ® A1 Sk STUEY URERT % el A SR 2
THIHT (9.7) © &1 I € o fdered = farepfa x
T, 3T

W/A=Y,x(AL/L) =Y, x (AL /L)
Sl IIRIEN ¢ q91 s HES: did qel S W1 GeiHa
ExGRARCDC

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

fean ®,1,=2.2m,L_=1.6m
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RO 9.1 HY, =1.1x 10! N m2 3R
Y, =2.0 x 10" N m2| 3dfeq
AL /AL =(2.0x 10'1/1.1 x 10'") x (2.2/1.6) = 2.5
P fomr faan gem @
AL + AL = 7.0 x 10 m
SR U T g i 'Td FE W
AL,=5.0 x 10%m, M AL =2.0 x 104 m

iy,
W =(AxY_xAL)/L,

= (1.5x 1032 x[1.1x 101 %x(5.0x10%)/2.2]

=1.8x 102N <

b SerETr9.3 Tl geg §  ArdEE R
H T Hqferd Y4 o1 9N 9R Tk Al S T9+=t
WS o o ol g3 €, o U WX eqrenfia ® (SR
fost 9.5 & fe@mn = €)1 39 s w1 oA
F e gt SAfF, A, Wi oNfE 1 Fa
T 280 kg €1 flfre ) et W et die
& oo e U Al 1 SA9H 60 kg B 3
fed H1 TAsh IAEY (HIHT) hi e
50 cm @ 99 5% 2.0 em B 1 feRiferT foR
arfaftea R & R0 Y& Safey fohat Aen |
Tdifed & St 2

fer 9.5 &g o te qEeT fRfue)

goT Tt frsucent, B, el oNf] 1 e FEH

=280 kg

STMYR 31 a1t FToaEeh &1 §9MM = 60 kg

fiifre &1 deft o foaees & U0 Wi
S99 = 280 — 60 = 220 kg

TH YA FFHHE &1 4R

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

froaees 1 TEE Sdfey W e 9R

=-(2156) N = 1078 N

AROM 9.1 W AT T I UM,

Y =9.4x 109N m>

Yo AR Tl elE L=0.5mad 5sa1=2.0cm

T YHR TARY ok YR FHIE HI &FHA
A =71x(2x102)?2m?=1.26x 1023 m?
T Safey B TUed (AL) T TOHT GHRTOT (9.8)
1 SEHIE HTeh 1 S Hehdl @

AL =[FxD/(YxA)]

= [(1078 x 0.5)/(9.4 x 109 x 1.26 x 1079)]
=4.55%x10°m IAT4.55 % 10 cm

¢ 9gd U T T IAY § fa=renes et Bt

AL/L=0.000091 a10.0091% <

9.6.2 Tohdl X o I o I TUNH T WU

TG o SAaa ferslt AR 6 54 o 9 T[UNeR ST ATIA
F o fou T urefys grifies saen o 9.6 °
@ 7?1 TE@H T ofd @9 ar, fSEeRT darg qen
e seRr =, foret feR g oUR 9 oFa-a e
W2k Bid ¢ AR A (Hq¥ ar whear 8) | fuefiet
F T G Whal M a1 Th 9R @A & faw
TeIS! & Bl 81 AR B ( I G wedd €) qHH
IR URESE T Bl € 3R TH ff Tk vergl @
B & Fred 1 9Ri w1 @ S Hehdl 21 9rEfi ar”
B &1 dcll W T Gohdsw H Teh IR Tha V S5
T S € qen g Thel M EeH dRA 9 el Sl
2 U H W@ 9R A9 H SN T 9 e § SR
TR IR 1 e Ufdeiel oh Sfaiid feranid &Y <
%1 R # foar (i ¥ gfg) w1 afer oraeen 9
19 e e €1 S ok qrd H Sl o ol e At
T P R T ST T % o e an
1 SEIETE Toha1 ST € TR qEAfiTeh AR i were
o dr9 o SR foRdt aiedT o @er-mre w3y ar &t
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T | off 31 € gfRad= gl (A9 oF 39 qral
B 1™ 11 ¥ famr | w_)|

e ar

fa7 9.6 gl aR & 359 % 7 0N & HGT & o7¢

T FqLeq|

Ry ¥ U den ymifes, I ARl W UH
BT IR W@ 34 € difer a) He @ SR fh afier
1 Uik e FL o € 3 WEfTeR qR Rl qeh
yiaere o Siaia o o Ty 39 W -+ 3R WR
M W & a1 SR 1 Ui e Hid W g &
IR TRl | SR dR | Scq R samr 21 A7
o f yrifier ar &t uRfves oo qen @erg woe:
rAel L Al aR o Sy UREss 1 8w w2 B
UM o T geq9M M 9 qR § S0 fasr ALR | 39
YRR, YR ot Mg o sRIeR g37, Sl g T[ecdia
0T &1 FHIRLOT (9.8) W UrEfTeR AR o §eF T A1
oI BT
c_ Mg L
e ar’ AL

=Mg x L/(nr? x AL)

Y =

(9.9)
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9.6.3 3TUEUUT T[0T
HATEYU Yfdered ql G ATEYY foaepfd 1 U
%54 1 STUWYUT IOk Fealdl § o 38 G ¥ Frefia
FW ¥ T FEar N Ff Fed €

G = A& Yided (o )/ Aa&qur ferehfa

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

=(FxL)/(AxAXx) (9.10)
T YRR HHHT (9.4) |
G =(F/A)/0
=F/(Ax0) 9.11)
ATET Yfaeel o, W off I R S HhA ©
G,= Gx0 9.12)

HTEYU T H1 SIZHE N m2 I Pa Bl 2
RO 9.2 § S FIHRT S oF IEIU oTeh T MY
&1 & 3@ W Hehal § TR STT®UU UH (AT g
TUTieR) SHAR T AT Ok (FROM 9.1) § HH Bl
21 atfreret sl & T G = Y/3 |

WRUTt 9.2 T THMA A o6 TV [UNF (G)

g G (10° Nm™2
7 GPa)

Tt 25
qrdet 36
GiC 42
Eae] 23
e 70
ESiei) 5.6
IRIETYS 77
T 84
A 150
GEX 10

> 3QIEIUT9.4 T4 & 50 cm o7l & T FMHR
wie, [T GieiE 10 cm &, &7 9dcit Beidh W
9.0 x 10*° N %7 TF 3q&YFH acT o'l &1 T
Yqell Heish B9 @ Rae fha ga7 81 $9 Hesh
fepet fereenfua & sra?

Fo7 99 1 Wia fe) ® de1 91 1 gdell Hoid o
IR o T R, S T 9.7 § fewmn w21 5w
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theleh hl &ASh %
A =50cm x 10 cm

=0.5mx0.1m
= (0.05 m?
gfadd = (9.4 x 10* N/0.05 m?)
=1.80 x 106 N m2
< ~ N\
F — N N
) A
1 1
1 1
1 1
] )
50 cm ] ]
| |~
1 ]
] 1
] 1

R

: e
e R e e e e e e e

T 9.7

B S € TR ST faehfa = (Ax/L)= ideet /G
AT, oo Ax = (Ifdeed x L)/ G

=(1.8x 10° Nm=x0.5m)/(5.6 x10° N m3)
=1.6%x 10%m =0.16 mm |

9.6.4 3TEA T[0T
TEd % @e (9.3) § TH T8 @ ok ¢ o o TRl

fyug @ oifeer <@ o TH A W gAE S @
[fe 9.2(d)] @t o8 Siefia Yfdeer (Selid <@ & °F

WRUTt 9.3 F® AHMI SAT o A [0 (B)

L) B (10° N m2 91 GPa)
Tgfafem 72
daa 61
fe 140
EaE] 37
e 100
faferat 260
T 160
5 2.2
ERRIS 0.9
FEA SEATHES 1.56
e 4.76
EIRy 25
IR IEED

(A dY TS g W) 1.0x 10*

AT TUTh o SohH i GYIgFdr Fed & aol
W k¥ Frefid w3 1 <9 | w9y R e o

o SUeR) o T el Wl ¢ 98 TUve o S
o et I L €, 39 YR Ueh Terenfal, T atmree
faehfa hed 8, Sc= eidl @ (Wt 9.5) | et
Yidael qen Wd STEdA fashfa o6 STIud i ST
Ol HEd &1 I8 Yook B © fefua fepan S €

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

F1 % 9 de 1 I Gohd el © ok <@ o
s FE W I ¥ FH B | i, IR p
S & A AV FUICH BRI 59 YehR Srearereen o
fret fwm@ & Q@ sAd o B &1 AF 6=
¥FTcHeh BT SFd oTeh 1 SITehTE ol erdl © il
@ &1, A, N m2 I Pal ¥ TN T
AT O TR 9.3 § fFw M T

for=reqes S | 39 qiwifd & @

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

ol 9.3 ¥ fau T kel 9 TE 2@ Hehd © Tk
Sl ok SAFAH Ul gl § el e & iR woli o
forT @Rt o TGl (A1) w qor o wEl et ?
TH YR O IS Wed W Hied € € s 19
T arferek Tited Bl &1 TE Sl Y Srden e
TG o T st gdited B ¥ T w5t gdeEa
afferer Bl @ St 19 qon < o G1el SEerdt ¢ S
FI STHTIEaa JeAadl H-U" & WA & =
Tg T o HROT BT T Kal o o7 oft S0 Uy ok
gl | 99 B € wifere S wetedt 9 T o St
o) T oF U] A U o et ¥ wgd ecieh d
g g
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arvit 9.4 # fafy= v & dfdew, fawfa,
AR TUTk q ¥ i 97 e e 7w any
Bd &, o Tk gfte § f@mn w2l

b IEEIUT9.5 (&< HE@IR i SEd TedE ehIe
3000 m g1 HETHIR i el § qHl o fq=Tcren
gited AV/V &1 A witse, feen ® fE
Ul T A O 2.2 x 10° N m2 ®

(g =10 m s2fm)|

geT Tell I WA W AHET S 3000 m Y W GN

GUEECI GG

p=hpg =3000m x 1000 kg m3x 10 m s2
=3 x 107 kg m! s2

=3 x 107 N m2
i =reAes WUleT AV/V B
AV/V =TYfqed/B

=@Bx10°Nm?)/(2.2x10°N m3?)
=1.36x 10291 1.36 %

9.6.5 @E! U

3TN 9.6.2 § Affd I T[UNeh YA | WEHTIge®
for TTu et | i g @ 5 e ok st e
TR & STIIRY UR=a] (TUal 3Tk oI4) | e
Bt B1 g el o wrsled fRen | € arell frepfa
! Uif¥eien farerfa wed €1 faum @i = o7 freifa
= o fF wmem S witds fagfa sgeed
forepfa o TAMU it €1 foret aifa ar o qifvdes
faepfa qon ergesd fasfa w1 U @@l U™
HEAM Bl A ol R 1 g1 oA d qel Yge
Hidee 1 <90 | e | Heped Ad ®, @ wivee
forfd Ad/d =TT Afc 36 AR 1 ¥@ dari L den
g Yfdea i feafa | oo | 9fg AL T, @ seed
fafa AL/L B 3a: @mEl e|qu (Ad/d)/(AL/L)
31al (Ad/AL) X (L/d) B @t e1urd & faepfaa
1 ST 2| 3Td: T8 Th T © A1 THeh! hig ol
1A U TR Sl ST HH gref Ft Yehfd W &
R a1 31 Eid o T 39 ST 1 AE 0.28 qeN
0.30 o WA il ¢ TegHitEm i fugeget & forg
THHT [ ST 033 B 2
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9.6.6 AT A H W wifeeh St

o frdt GR W Wiee enafia feen Smn €,
3 qeeivereh Sl o Tt S fohan S 21 7 b a) |
vy Wifdes el & w9 § wufed @ S 1 e L g9
AT q A STIIEY IS 4% oh T a1 i @als oh
fq: Tt fograeil 9@ F oM W 91 T @eE o [ gfg
B S 2, 79 G (9.8) @ W F= YAX(I/L) 9
B 21 el Y qR o uered 1 o i €1 e 39 aN
darE | T gaq dl A 9 g9 gfg wH o foae e
FE dW &1 99 F X dl st YAId1/L g sta:
forelt IR =1 39! A @ag L L+ 1T 31 [=0
g l=1d% ag@ ¥ fhan T & (W) -

YAL . YA I

= (! =——dl="-x
w IO L 2 L

7® & aR ¥ gy ©fds et (U) & &9 §
Tufed g1 St §1 o7d: I) § gerel & i Tehish STAA
ey wifae Fet (1) =7 —

1
u=_—-Xge¢ (19.15)

2

9.7 T o YERY FAeN o STTIN

frep Sfte § ol o Yo SRR 1 3EH i
Bt Bl weft et fosmel & gl & gy
e % URYG FH F1 ATl Bl &1 ST o
TN TR 1 WA fewgd & fou yge s
1 FeeTdl BT T SAERIE 81 1 A HH TW W
oo foren ® 56 Qoll &1 weee | onuR % w9 H
TR TS T ST ISR 1hT T8 1 A Bl €2
9] %1 Teh & 41 Ueh Tere! fifire whi eepfa = i
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WROT 9.4 Uidad, foepfa qen fafv= yemer qones

Il Sl N 7 - i

@ T o dee 9 &1 fzn § for
T R AR foRieft o = el
q’uﬁw e faepta (AL/L)
(c = F/A)
STTETH @ TS o MR A S STIE9v, 6
(o, = F/A) =R iR foteft ot
(v fearfa & ot 09
< @ifer e Wt aa
T e a AT
I = W)
BNiel T8 R G 8 ddaq AT H SR
9, G SR THih (Hdred =1 for)

&R W I () HT
T R

(AV/V)

o3

&l Y= (FxL)/ AT
(AXAL) QLD

& et G=F/(AX0) g&q it
iR A
sl
TR

I, 54
qen T

B = —p/(AV/V) STEH
QLD

B 82 3 WAl o I G AR %
I | Y S Fehd B

I IR 1 IS A Th TAH ¥ T WHE Th
® W o fTT WKt SRl W eI T U WIS T B
? T5E@ 9R 1 g fean s &1 & w0 Hed e
TRl 1 Weg 9§ i=n S 21 /A o T 8H Teh
o T & TSIEeh! 331 Wk &1 gmed 10 Hifew =
(Imetric ton = 1000 kg) &l TG T & fhaan
el g1 =few? TIeadl, e 7€ =ed ¢ fh 9’ &
1 T ®Y 9 fawfa 7 9T | sqfeu fomr gy
o 9 stfyer @ g =1few) 9Reft 9.1 | ®H Wan
= € % 95 T W W wmed (o) T
300 x 106Nm2%|s¥rwr{:ééasﬁwqﬁ%a
1 Ghel 1 <AAH HH @

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

= (10* kg x 10 m s2)/(300 x 106 N m?)

= 3.3 x 10* m?
S gARR U] o T o AT @9 1 em e
o G ST €1 HRoEE, el o fa 9R °
g A (T 39 o Uk k1) &1 S ?1 s
TE T 3 cm 5591 &1 T A2l W gxqa fowan
ST 21 28 B 1 el R SAERIie ®9 U Th 93
B B WM zEfay i fmt § o= qen
YTl o T T8 W %l THIM o0 &1 TE a8 &
Tl AR b1 MR ek STHHT § SHE S

forell g1 i 39 YRR Testregd e et € o
E eI gU AT oF AR hl, T 961 1 e 379+
R ! 98 H ok | TH YR, 9Yaai &1 fesme o
TUSl W Wl 1 IUAN @gd Wi g1 S el
feafqal o, 9 o SI@d SIS oF dehd HI THET ¥
FHN UM g & Hequl Bl Bl S kI STAerE
Sferd BT A I T =feul &9 fRdt UH TU€
TR H foar w3 o fadl o 9 eenfia = qen foden
77 fog W AR @ B, S fost 9.8 o fe@mn
?1 daE [ WSE b 9¢1 HIZE d H1 Tk U1 & 6
fig W IR W& 9R @ ¥ SH TH rad AT
fomert a8

6= WI3/(4bd?Y) (9.17)

faT 9.8 QU W el aeonr 3= W 9IRd T 3Us)
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afifereht

offeT |1 chetgperd 3R S &1 Tt €1 ug woh
¥, SUH ST Kok 39 Gay w1 T TR sn
Tehdll B THIHIOT (9.16) W T @ § o ferelt @ g
IR & oIt 59 ®7 w3 & fau T g3 &1 399
T =1feq, fgent = o Y eI g feret i gu
T o foU a9 H & fau =gk bl ao™
T d o F@M1 A GHE Bl @ it 5§, d
qifeh bl o6 ST Bl € (T@fy U8 i et
YIS H BT & A8 | Ak 5a q T 7 &
fF IR foagpa 3t TWH | @ & (W Fod 8T
AT ol Gl R TH e i Hisd ) , 1l
g W YT UH Sfehd & Gehdl € SE fa 9.9(b) §
@@ T B1 39 g wed 81 SEH W o fag
TrRen o 9.9(c) § fe@r M a1 Sy
=g formn sran 81 tH ufest 9 9R o8 S %
foTe orgt gee qen sk Uk ok fore Tt Hiers fierdt
21 9 YN &1 THTd W Yeeldl i =Aser f6d fam
2l TUS o YN i %Y fHAT S Fehal B, 3d: AN
%4 B Sl 2l

‘4——&—»\

<o
(a) (b) (c)
fr79.9 ol gve #1 fafy= sy IR=s7 sTafaar
(@) T 2T &1 AEAHR IR=T, (b) T
Tt 2t Si e Tgfaa @ wEd &, (o) TR
8T HXT arelt GeT & ¢ ARV g
TReS]
qal qem geti | @El a1 T 61 SUA off sgd
weferd ©1 el fRl el @ s e 9.10(a)
fe@m T €, Teesr sl o 9.10(b) art T

2021-22

1 ST HH WK T8 Y Tehd 2| foRet gt a1 wam
#1 IErE feaieT &d 99F 39 9l w1 A @A
ved @ for o for ufifeerfaal & @@ & €, @
T B IR Genfad wedt e it efehTei fareareireaT

e =/ 22
— @v

SN———
— Q
(a) (b)
f79.10 @ 71 @WrY: (@) Mg G F1 @,
(b) HereRR R &7 @
et W Rl wdd 1 SAfechan S o
10 km €l €, 39 9 o1 SWR o =gl o g o
T fo=m w6 4 el Gehdl 81 T eid o1 SER SHE
giied & oia Tl e €, q weHl %l 59
FIETF Tiiae YEH FHIA 2 forEes T=atd 9 genfed
(fager) B Tehdl &1 ST & TR 5 o HROT Yidgael
3T Hif<deh STIETS Gfaaet ¥ &7 g1 =@1fey fSq |
=g yanted = (faweh)|
%9 hoh fordl geld &) defll W, 9ed & R o
U] Tehieh &hel T O aTell ol hpg Bidl © STel
p Ued o FEAHM o S € A9l g el ool §1 el
R HT 54 SR Gen o 0 9o H1 S99 @ €,
e weld o foraR T@Idsl ©1 SHIT T8 S A1 S
Hefreq St frorf 7€t 81 ==l ww sTuETw st © S
M hpg € 21 o1, Rt Wrefuss 52 1 ey
H130 x 107 N m2 8l 81 34 hpg o SRIeR @ W
SRl p =3 x 10°kg m3, B9 4R ¥
hpg =30x 10" Nm™2
T, h = 30x10°Nm2/B3x10°kg m3x 10m s7?)
~ 10 km
N A= TR H1 4R 9 Q2
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QrI9T

Tehish &Ihel T Yoo ol Yidael il © qen fam o fa=ieqer et forepfa gfar 21 & 9
TR YR o Fidael el © (a) T Fieel — eesd Hiaeel (79 @ Helg) o1 Gl gidae
(FEd ¥ §a5), (b) 3TIETYS Ufaedd, qe (¢) St Ffqaa|

0 o o forg stfusak gl & el faefa & Srgehagard il 21 58 g 1 o wed
B STIhuAIaehdl &1 TEieh Jemeerd oneh el ¢ foeqo sal & ofe W fuvel =
Hifeha IR eIy SHaer o1 Ui hid o Tl i FeAreerdn umeh] — T Uik, STT&YU] T[0Tk
U1 A O 1 STANT fepan S &1

3Gl 1 T o, S AEAAS el €, G o 19H I Yo el il B

e hiE Y e a1 Hited o 3faiid Bl €l g o 19 w1 &Y Bl ©
F/A = YAL/L,

&l AL/LTavs &) a7 =1 gired fogfa 2, Flasfa sco= &9 9l @iy o &1 91 ¢,
A STTE T=8% 1 9E 9 &5%d 8 58 | FURIid  idl € (A o) 3R v fuve & g1
1 I U | e F/A R

S 8 g S0 AR el wele] o SHRR o S| © a1 319 five 39 yeRR fawsfud g '
foF $90 woreh Feell hete o He ave w1 SR fagenfua g €1 Sut et w1 aifas fasemaa
AL S4E(4R ST Lok oieeid eidl @1 39 YT ol fa@qu) Sq&qu] sheddl & 3 W yiaad

FYEYU Gfqad Bidl 1 39 YR 1 Giaad shadl Sl § € a2

TH YR o faeunl & fou g & @9 %1 §9 2 o @

F/A=Gx AL/L
el AL fuve & s i 1 JeRifud o Fet fgen o faeenfud ® 8k G sraequ o 21
e 1E fvg qfied! 59 g o T Widee o ROl Seltd dited | w1 € df g o e
%1 &Y e 8 S @

p=B(AV/V),
el p five W 59 o &R0 <« (Selid giaeet) 8, AV/V (33 fasfa) S§ ge o &R s
o T o f=eqe SR SR B fYve @1 eae unes g @)
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faomuia fawa

ot R 1 TF B W ASHTE T € 9 38 TR TR W IR (F) @ afa fma w21 wa
T 36 AR W ARG 5l YR o seR 3R faadia g €1 T qR o fehdl qiesg A W a e
F B & 1 R 2F | 7d: @ Widedt, St 9fd g eshel T aE €, F/A B 2

& o1 T1an ufdeer-fospfa ok o herl s 9 o € 9y B

T YR O G TSV UTF hefel SIE| o TeIT € WG eid €, THH w0 U8 §
o oharet SiEl T € oS qen STehTd Bl © |

AT TR T[Tk ST, geli qen | weft o fore wrfies e 21 = 3w frafd & e o
fadT @ el € wa fUug o1 Iie WM GHH Sidee o S el € qife fuve & emeta
S H @ R

wrgel & ferw =17 s 1 W Ty urgel SR WeareerereRl 1 aTden Siferek gl €1 AT Ol
o fush oM o1 5ol | warg o oftel ufEd S o foT i ool 1 revgshdl Bl 2l
fep Stem o g T8 aRon B @ fF S 5ed Siftrek i B 2, 3 Sifush Wodreel B ©, wifeRA
g fiean 2| el § o go4 S TS g 9N o foIq 9 dfd B §, i Joaey Tugl S 2

e w9 |, fordt th feon # sifua fawus 9 o= femsti # o fasfd sc0=1 2 gvan
B el uRferfaar ® wftaet we faepfa o die sttt o1 oui oheel T Jeareer et g
TEY feran ST ehel| ST ok foru, ergesd faepfa & efarfa, erquey fomm (af=ss #1 o) o
off eligr i &1 ST fSEeht avi ge7 o T yearedl Fadis ¥ o ® (5 e erqu
FEd B)1

el T |ige i T ? i 5ot %1 wE uiheae e foaeiw fien @ freifa @ e
Tl feet fuve & w9 R R F1e F Hv=a R #rka 9a w1 s Hiv=a fTen
Bl B

9.1

9.2

ARMH

4.7 m &4 9 3.0 x 105 m? 3TIIE HIE o LIl o R 991 3.5 m &d T 4.0 x 105 m? TTIE
FTE o dld o IR W T T FEE 90T o 9R F ACHH R Sh! dargdl B GHE Jfg el
2 | T die % I YRl O] § S S 22

Fr= fo 0.1 o fopelt faw wu wered & fow wfiea-faesfa @ <ot T 21 59 wered & foag
(@) T eI UM, AT (b) WiTehe WIWe WHed M 7?2
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300 -
250
g
02200
< 150
100
50
0
0 0.001 0.002 0.003 0.004
faerfa
ferTo.11

9.3 < vl A 3R B % foy faaa-faepfa ure fost 9.12 o =wiiw 7w )

9.4

9.5

A A

/R T

forfa o
faT9.12
T UTH F TH B YO "SR @i T 2

(a) et gerel =1 =T Yoareeran N atfus 872
(b) Tl gt | i AferR HeEd €2
frefafEd < woAl o1 sam 9 ufed @R %R0 Gfed 9qrgd 6 o 9 © O o
(a) ST I STUET @S HT AN UM A €;
(b) e Foseh 1 O SHP SaEqo orE § Fuifa e 2
0.25 cm =419 ok ] AR, 58 T eqrd 1 a1 Ed Wad w1 €, fo 9.13 % @R 9k 2
o R ele™ eard qe diael o Rl i @aral HHY: 1.5 m 94 1.0 m €1 A T8 qe
et o A7 Tk SHEST: 2.0 X 101! Pa Tl 0.91 x 10! Pa Bl dl S84 a2 Waa & a1 # fa&r
I IO RIS

[/ /S

1.5m
e

Cd 40kg

1.0m
e

| | 6.0 kg

far79.13
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9.6 UM o forel 51 o RN 10 cm @ €1 ST Toh Hetsh Thdll Seaier <o ¥ wEeht st
%S B1 39 ©F o TE@ ok 9 100 kg 1 T $oAAM Sig & mn 21 ugfufem o6 sraequ
s 25 GPa €| 39 Heieh o1 FHeaier foeerad fehaan gim?

9.7 Y3 TUM o ¥R THEY WEe SeHHR WH 50,000 kg S99 o fFE 98 g9 &l 3R 53
B | Tk T 1 ot g et B hHel: 30 94160 em €1 R TRon Bl ThEHE Hid
U IS W &1 gdreq fasfa &t Tom sl

9.8 dle 1 Ueh e, foeht el 9=8< 15.2 mm x 19.1 mm % €, 44,500 N 5/l & o6 o
= S 2, e oherel gearey forequr Seq=1 811 Sa= faspfa =6t o wifsE

9.9 1.5 cm 5591 %1 T T8 &1 hfdel 9N 33M o oI sl foman San €1 afE seam & fog
Tfeehan 3T Widerel 108 N m2 ® dl 3§ Sifeeshad YR ! T0AT shifery, fr shferel 31 Hehar 21

9.10 15 kg A9 %1 Tk §g g1 ol o ari, T Geieh 1 oS 2 m €, ¥ SHiid e T
21 THY o <1 AR dld o € qen o= A |ie w1 €1 qR o oA o U TRy, Yo W
EEICEEGE I IS IR E

9.11 T HIX IfdId el o 39 o dR o Tk TR ¥ 14.5 kg 1 SoA0H a9 93X 3 Th
FeafeR o | YAMEN S R, 99 H1 qell T SHR! BIUNF S 2rev/s Bl AR F ST T H
&RIheT 0.065 cm? €1 AR | TR 1 U1 SHIfSY S/a SeA0M 94 99 o fian fag w2

9.12 9 53 T3 kel Y Tl o 3MATT TR T[Nk 1 TUAT hiTe; FRFTH T = 100.0 L
3@ W gfg = 100.0 atm (1 atm = 1.013 x 105 Pa), 3Ifd9 3T=&@H = 100.5 L | F4ad a0 W 5/t
A a1g o ST JeATEdl TOTIeh] hi oIl SIS XA &1 H 0 foh I8 9 san
arfersh = 21

9.13 Tt 1 e 39 TETE W, el <@ 80.0 atm @, foha gm? f&an e € 56 g W et i s
1.03 x 103 kg m™3, SIel ! FUIdl 45.8 X 1011 Pa~! (1 Pa =1 N m?)

9.14 Fid9 & T T 10 atm 1 Seld e MH T SHh 3G § FI=cqen TR 1 0T Hife)

9.15 dfs & Teh W ¥[ %1 Tk R 10 cm 1 81 3§ T 7.0 x 106 Pa 1 Selid <6 oH R 39
A ¥ Hepaa fektferu)

9.16 THh WX 1 W 3@ | a1 i@ fhan e % a8 0.10% ¥ Fdifeq &t sme?

ATae 19
9.17 T o Ushdl ferezall § ot fersd, foment enepfa fot 9.14 W @ ot 2, &1 s 21fq s== <«

o Fiald 5ol oF HERR W1 i o Teru foman S 81 T8 o Gehiol fati T 9u1e Feten] okl o419
0.50 mm 21 AfE 2 & =g fali W 50,000 N &1 ot &M &l df SHHT Ak W T A HIe

P «—— ¥1q T T&he

Q@/’
o

ferT9.14
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9.18 1.05 m TdTE TN VY FHM Hi Th S h! SRR TaTg ok Q1 ORI, Th IEI HT (AR A) T
T UAHTEH 1 R (@R B) 511 Tl @ skt fan e 2, st fo fo=r 9.15 & fewmn e 2
AT B o AR o STIEY UREs] o &thel AT 1.0 mm? 3R 2.0 mm? ¥l B & frd fog
W TH §HFHE m ! T (A1 S MR S8 a2 TIHAMaH o aRi | (a) T9H gfaaa qen
(b) T9 fafa 3ea=1 70

1.05m

faT 9. 15

9.19 Tg I % U dN, & oarE 1.0 m T 9e U= &1 &5%d 0.50 x 102cm? ®,
1 < Tl o o= afas e § yeree dm o et €t T S @1 9r o wen fog |
100 g o1 Tsh SoFAM weeh! fean S &1 Hed foig W Sfea &1 Tl shifery)

9.20 g & < ufeAl & fodl *1 9R foe @ omug ¥ g o 71 81 g @ %1 49 6 mm B
It Rz W AIETU Yfqaet 6.9 x 107 Pa | 21fues =&l sg & df foe &1 g8 ug1 gr o mifud
TS T SR | feha B2 "7 oS TR ke REe Tk SigE R @A s @l

9.21 Y WErHIR | feor AT T @ Uh T W I Bt Hag 9 11 km A welt S @ eiR
39 @ ¥ e q 0.32 m® I 1 SEAd 1 T el (TR0 STl @ dt el o e o fted
FT A F| WE F qd W A K1 @ 1.1 x 10° Pa ¢ 3 LA K1 SAFAH TR
160 GPa €l
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