AT 9

I
B o Fifaeh U7
-
9.1 “fHehT

9.1
9.2
9.3
9.4
9.5
9.6
9.7

CIEED]
3Gl T TR FTER
Yfderel den ferepfa

Tl o YA HOgR ok

Al 1™

e 7 o T fvel o ¥oiF & 9N A vl iR 9% "wen fw R
fyue =1 fa 59 aq W el et ® foF fuve & ot g
fore voR faafia 21 ea9 1o 1@ o ohadl 9g Tuvel &1 Wl
feerfeal oo € ift T o FEnEe 38 fuve @ ol gl € U
T TSR 23 I ekt i fAfv=d sTehfa den SR o1l Wy
aree § fuvel w1 afa, Sifed steen sfea femean St wehar 21 el
T T fordl STT 38 309 1 B I W Teh TA 9 Fcl ThT
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forelt S 1 W Fifv=a emepfa qen e eian 71 foreht fiue
T SATHTA LS MHR hI 95 (A fawfud FH) & faw w s
1 AERTRAl Bl 21 A e spusfoa fam o fad & o 9
wiereh fareaniia femen wmQ dt fm ot @aré o€l o St €1 31 afg
o o Xl 1 Bl 3 @ 97 1ot YR eTepfa T8 SR &1 H:
It R | feRet fave @1 97 or, fee 9w goRifad oo ot ger
W AT YRR AR Tel 6N shi TH: W oh ofdl &, e et
HEAI € AU I [T YA TaIeuur weard €1 5 Th Teh
fyue W o o B o fyuees o aen qRfeh SRR Wi i
wafa e Bl & 3R g8 e w9 9 fawfua g < 81 39 YR %
weref Wi WAREeR qe T o $E U1 i WIREhT HEd ¢ Th
3R G e eyl wifiew 2

Aferfent fese o 5o o Joael SHoR i oT8q Rt Bt
21 TR o oI, et 9o w1 feed W 9HT TEOM, FFE
e ol 1 JeEY Wehfd o1 M 3Te9eeh €| Yo, Toreierd aed,
Tort onfE 1 fesmed & forg off =t o 9o 21 9% wed oft ge
T WA € o P W T A feted R whd € S 9gd g
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R off o5 HeTe €17 91 W Tk U@l Hm S
fesTe Y Tehd € S 3TUelehd eotehl foheq Sifreh
TS &7 3 TS0 HT SMpfd 19 O 4 Bt €7
e I R B Safe e TE Tél g? 59
YR oF T9A 1 IW T AT W URY TN R
3R FHRY YR o i a1 9a f=1-fa=1 3m
fyuel &1 fohe wehR foefid e =1 &1E w4 €1 39
1A § BN ST o YA SHeeR SR i i
AT HUT 9 TH 55 A BT 3T S

9.2 Sl T UARY HTER

T WA ? R R 3 H yoe wamy A et e
el TRAMEA A1 0pet W FoRT 2T R 7 SR TRHferh
1 SHR-AIEE T g I A T § SR T
feer T arawen | Ted 1 W 2 3 fawfud faman
S € d Ay o g feafa 9 faenfua
S B To ST Sfau-TRamiees (Sfau-saiiee)
T | oI o W 21 & faEus 9w g fom
ST © il S THT e 5ol S8 aTad 3Ta WRfes
feafril & @ W 21 3@ YR fave s wRfue
AP AT BN HI GH: WG HT oAl S| FeAHIH
forenfafy =i wmer o faw o= 9.1 # f@m o fam
Tig f1eh & Higd W fouR &Y 30H 7] TETIRT hi
e e Sfau-weamTerss wel w1 fefud s
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fer 9.1 3Gl & Jearee] =Ia8R & %Iq & fog f&r-7is
el

g g fohdt g ot 7ot | feafq 9 fowenfya
FE HT YA HA a1 T 9 39 1 H GqG T
YRR feafd § @M 1 999 H3T| 36 YR 3™l &
TR FEER 3 1 g&HE Ui o MUR W
T S Hehell €1 T s Aifeies I T g
(T 1635 - 1703) 7 Férti @ yam farg ik g o
o forelt fime o 3o foar (T # 3fg) Temifia
I A1 TIE o STHAAET BT 1 3= 9 1676
ATl k1 99 T%qa fohan st o/@ g o1 fem
HEA &1 B 3Tk 9N W WIS 9.4 H eI HiM|
S o e & @ e 9% fem @ e %
AR uREmTeTs el W W WH @1 SRR
fesea & wed o fafe=1 ywR & el & foau s
o HEER I ST §gd Hewqol Bl €l

9.3 Ufaeer aen fasrfa

o fordl fyve W T o o S @l SE e
71 saferer forequr € S € W fuve o %o7 W gehfd
gon foreush ot o 7MW AR e 21 8 Gl ©
% o5 ¥ 5= o w7 fowuw sve @ 77 ge,
e oft =8 e 81 St forelt fave W s foeus s«
S S € A SHH Teh GoAa ot faehtad gl Sl
2, S foh Uee el S gl 81 T€ TArEA ael HH
T JIRIfUd ot o SeR qen feon o 3gek foada g
21 Thieh &5hel T oM ol e g 9c1 i Uit
Fed € A fIvg & & A drel fhdl sryeer &1
% Faer 20 H TFIT T o 1 94 F&l @t

gfdeel = F/A 9.1)

yfdael &1 SI3HE N m2 qa 391 foaefia =
[ML-'T2 ] BT &1

e et S/ W FE 9 9d wE w2 dl
Tt foard 9 YR 9 a5t Gehdt €1 3 fa 9.2 o
fe@m 7 € fo1 9.2 () ®, Tk oo Rl SHoR ST
I8 i ddaq f<en H g FHHE 9 TR aid
fran T 21 TE frofq |, Uit S9%d W YAHEA
Il i T Wldeiet ed 21 A Jearifyd siell o e
U do guifed 81 ST a Ukl §hd TR G
Tl ! WUTST ufdeier sed 21 a1 a1 Gdted yfaee
1 eeed gidael off el S Hehdl 2l

T & feurfaai & Sor Y e § FR el S 2
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T gh
(1635 - 1703)
Tad §F 1 TH BIEIR, e F arse H 18 Jouls, T 1635 Hl g3 411 d TFaal
VAT & Gad Helrdl SR SggE! Yl aret i Sl d G U el S8l Aahis
faeafaenera 4 9eiE 1 Wg IH (&) Tal # U B 4t 98 T STarys
9ot STfashRa:, 95 d17 a1t 99T 9a7 fS557 I arcd 9 381+ Ta qaeT i
SreTeT a1 IR 1 G wH J GerFal 1 G 1662 ° 9 T4 GEnfa ‘et qrese’
& ‘JINT & FR’ (g fFT T T 1665 F & I Hicts H SAE & FETR &4,
S8l 314 STy @icitd Fevr R AT 37 Tk FNRTT Wiadt giqet Hi = Bl
2ifsram o died AR de SIRiaT RIS § Tk ariyes &1 @i #1; iUl & S
3787 W U T YA I@T; A T€ o [aegd 3@ d9R ¢ S @15 9 s=iget It
o 59 78 ! gUM X [Aehier o [T S&IHTeT fohT TT; T&T 1 7Ifd &1 G0 3 & [T ook &t 499 & g
fea ford s & =27 = Gifa fohan, enfi1 d Faer GrarEet & el 97 T SR G 1667 T 1682 7 $9 Gt
& Gfea & &9 4 9t Ff B “awifEa” @ ggd Qe @ 3=i4 gehTeT o i fagid 1 Ged 7@l aol

TeIree] 551 1 GHE & 78 3THR @]

FTeh o 37T o GRUTHEEEY Sia fagT & qq d ugel! aR ‘qet (HIRTHT) ' IR BT SEIHCT R
ifereh SN 5T T g Fedreerdl o 499 & @iel & fo7q G 3ifeeh i 5 € ¢ ‘3T 2faar faew fara’
(7€ T oife arwe & 8k sqeht 37ef & ; ‘Siay er, dwr fa%qvr’) | 59 fam 7 Ylaeer aon fagfd & 1eqed 3k

fqug (¥l doM) ®1 @aE § qfedT AL 991 SHeh!
TR oo Loh S i Iaed faehfa sed )
L
3 7 L
It SR R faueh fawus 9@ 9w &
SIEY AT o FHI @Y Sd, S o 9.2(b) |
fe@man o ], A 9o o GHE okl o ot e
forReeITTT B ST 21 ST T S99l Fell o HROT Tehih
AR T ST GAFIT d1 hl WY a1 STTEYUT

9.2)

—
o X
>
=

(a) (b)
faT 9.2

yfiaet ed &1 oY MU el ge o GRomeeEEy
I oF @ Telshl o SE T @rel farem Ax
g §, @ o 9.2(b) § @ W 71 W YeN
I faepfa &1 aruwuur faerfa #ed € @R ™
TheTehl o ATUel foRTIs Ax 9 doH &t daE L o
I Y TR F

e ot

=tan 6 (9.3)

Sl 0 Fealer (S 1 URfves feafd) @ S @

(© (@

(@) T77 GfdaeT & G919 § T o7 AL 517 § f9&aid 81 Sl &, (b) 79907 (E99il) gideaet & 959 § U

dor I 0§ [aefyd & Sal &, (c) ST Yiidae & J9E H Tk Y, (d) GHH Seid giieael @ g9
o uF 3G e AV GH G T § Gepfad g e g
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Fftg fowemE 21 9fF 0 9gd FH el T, tan 6
T 10T 9ok e &l el §, (SR o faw g
6=10° T 93T tanOsh A H sheel 1% T X Bl
?)1 A fohdt g 1 w1 9 qeek dfae feen o
Tohed, St ot 9.2() W f@mEn ¥, 9@ ot uE
forepfa 1 <@ S Hehal €1 39 UK,

ST&EqU faepfd = tan 6~ 6 (9.4)

o= 9.2(d) ¥, 1fuss 3@ o ot 59 o 37T @
T 3™ el gft 3R ¥ ¥0H &9 ¥ Hdifed gt S
21 59 gRI oA T 5 fUve o g o geieh faig
W e e & w2t feafa # fuve w6
Sefta Hite @t feafa & e S @1 5o SatHdE
sepfa o frdlt uftad o form & omaes o &t &
St =1 v o 3feX At YeImed a9l S Bl
S € ST 59 GRS TTT el o sRIeR den forieft i
£ (59 9§ wed feprer W fuvs s g sepfa
AT SR 1 TH: T Y il B) | 39 feorfa o wapieh
AR T AARF TAHI 961 ol el Ufdeier had
2 3N SHH A ST @ (THIF &AF W oH
el &) o SE el gl

S @ oh HRU I foepfd Wl e
Torenfa wed 81 38 e1mad o uiede (AV) qen IRfew
A (V) o 31U § aReie i @

I faepa rfves fom den fom o i@ =
wgm%,wmmﬁmmﬁﬁmﬁ?ﬁ
Bl 2

(9.5)

9.4 Th ol TEm

o 9.2 ¥ femE T fafa= feafaei o wfaee qen
faepfa o orem-orenm &9 8 W €1 %A fawue o

fore wftarer qen faepfa U T o STIRAIRT B 2
& g 1 90 FEAE 81 3H FHR
gfderet o Tt
gfdeiel = ke x foepfa (9.6)

STl Je STTRAMAIshdl e € IR TH e
Tk Fed 2|

TF 1 1 TH srgefos M € qen sifuem
uereff & foau o eiar @1 ey e Sl 39 yER
fas Toy T2l <

9.5 Ufdae-fagfa =k

T fqaa ok siata ferdt fRu U g7 & fou gfaea
e forepfa o o= Weel YERT gRT ST ST Hehell B
T O R TR S o, fRE e e o ar i
T YR Se1 gRT faediia fan sman @1 g o
T o= (faepfa) qen 39 foepfa i 5= &
o T evas Toniftd sa w e #W 2
TR ot w1 -4k hoeg =Xl o sg 8 @R
Ao ¥ afad™ 1 Ale #d S g1 gfaee (e
UM THhidh &% T T T o6 oh A o o
21 ®) SR SHY S foepid o o= Tk U @i
T forelt o ok fore Umn weh wrefye ok e 9.3 o
femmen T B1 Hdied qen SAUEq yigeel o fow of
TN UIH W o S Hehd €1 F=1-for=t i o forg
Wiea-fassfa o fa=-fa= g &1 51 @i
TEEd 9 eH 98 UHY Thd ¢ foh I fEa gen g
TG4 U oS o iy hy Towfyd g g1 WE 9 e
7€ 3@ THhd € T O W A% o= § ok g 21 56
&5 o g oh 198 1 TreH Bl 81 Sd YR sl
&1 gl foran wmar € @ fyve et yrfaes fomedt o6t
T I HL o 2139 &9 | 3 U g fuug
ST ST L B

0t 30%
<1% fagfa ——
fer7 9.3 fowdl Ui & faq T& gr&fys gfaae-fagia

EEQ
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AYB® &9 o & H Ufqaa du foepfa
STTHAAET &1 81 R ot IR ge W fuve el o
ST URFeR femnedl R araE o7 S 81 9% | feg B
Tg foig (1een Yo | S ¢ SR
e 1 51 1 aawa wwe (S) FEd 2

I YR I S de1 fea Sw @ S wfdee
e gmed 9 eaferek @l o @ SR fRY wfdeet o
g ¥ o o foru «ff forepfa ool & =@l 21 ok 1
B 3R D o i< &1 90T 718 <91 ?1 B 3R D ok o=
foreft fog, A9 & C, W S1@ 9R &l g1 fan S| @t
e sroft yRfues famn i gH: W et e 21 5
fearfa # S@ wfae@ 3= 31 e q@ ot faerfd T 721
Tt B1 T T heT S © Toh 54 § T fawun @
T T8 faEu %1 e fawaur #ed &) % )
g D 557 1 =R a |me (S ) T 79 fog ok o
JARIMA o i TeH R off Afaiaa fapfa 3=
Bl ® SR fag E W fawsH @ S ?1 9k =
gmed fog D @R fawsH fag E wre-ur & o 59 &t
R wed € A o ek g0 W& dl go7 Wl a
FEd T

ST Teet el S gl €, Hiaea-faepfd =aer o
T 54 U T 54 H SR &l Sl 1 S o e,
WS hi T YRFH oaE oF Hg A dh @iar S
Gehal B, T oft o oot URfyer sepfa o oo e
ST 81 fost 9.4 W TWg S FoH, WETEAT T WA

=
|

o
I

wfae (10 Nm2) —»

\ f
0 0.5 1.0

foepfa —

faa 9.4 WEHHAl, 839 @ W@ HI @ &7 il ged
TFfTET (TMfedT), F FART Fad & fo7g
gfdeci-fersptd s

Sk, o foru afdeer-faepfa =@ fe@man wn 21 e
¥ for Tafa goamer & aga sifuss € T oft 78 g1
T o oW o faeispet off er @l o 21 s
FE goe ifes & ot T ] were, wWe S
weref fore afra eeh atcafers faepfa et w1 T wehdt
2, UeIETeleh el ¢l

9.6 WA TUTich

qeArges qen o syt fesmea & faw
Sicieret-Terehfer sk H Wt FiH1 o S <Al STIHHTA!
& (fo1 9.3 o &7 0A) Fgd Hewyul & 21 wiqet
e forepfd o STUId I Yeareere TUTieh ed § 37
ferelt U gu o1 o forw g@ent wah fafiree e e )

9.6.1 I T[UTR

Wl Yeror IE <wid € foh widee =R ok = A
R Hites, S forepld &1 OF FHM el 81 a7
(7 wiigw) wideet (o) qon e foepfd (g) o
SIS W T IR ! TRAMG H & 7o 70 Tdih
Yy g frefid s €

(o2
Y = 9.7)
€

HefteRTot (9.1) 31X (9.2) ¥

Y = (F/A)/(AL/L)
= (Fx L) /(Ax AL) 9.8)
I foepla s fommfodia Tfer 2, 2 Tone 1
T € el € S Wiaee @, @refq, N m2 @
IR (Pa) | EROM 9.1 H o T4 o6 A7 0Tk qe
e "wed o w9 fRE T R
Rt 9.1 W fXw U stfhel W I8 wal ot € T
T3 b TeTq =7 T[urish StfereR e 21 TS 3 aeret
H daE H ol & AW 3AH w o fau @ga
aAfeeh o1 1 SAETFHAl Bl B1 0.1 cm? STIIRY
e8] o T Udal SO o dR i @eTg ol 0.1% §
agH % eIt 2000 N o &l i SAETaHd Bl 2l
I TR UfteR] o Ugfuftaw, e qen e o
IR H 3t & faepfa 3ea & o fau stawas 5
HAI: 690 N, 900 N e 1100 N B &1 geh 1ef
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WRUMT 9.1 5 S o I T[0T q 9T AHed

T P
(kg m") Y(10 N m?) S(1o Nm) S(10 Nm)
110

2710

8890 110 400 200
;ﬁa (fireaih) 7800-7900 190 330 170
e 7860 200 400 250
Frat 2190 65 50 -
FFe 2320 30 40 =
[GEci 525 13 50 -
feer# 1900 9 170 -
AL 1050 3 48

# qgref T I GHieT & HFd fHAr T

Tg & o dfen, diaa den UQfutEm o ser et
e el €1 6 HRor § 3tfush s ot Wi et
Tl iR EeAHs fesedl W sewd ol sifues
ot <1 St | Tehel, S, shehle Qe hidl o T
ot = B 2

b SEEYUT 9.1 TF WEAIHE IO F DS HI
591 10 mm 1 & 1 m 21 100 kN 1 Th
T F 38! e o1 f&en § afa s 21 g
¥ (a) Y, (b) fo=ar, den (o) fasrfa =t
UM hIf| HLEAIcHsh SEId sh1 3T T[UTh
2.0x10'' Nm=2 @I

767 B9 98 WM ol o B 1 T T W i wieh
@l T € SR 9 H TR R W B HY s #

feon o o T ® v W gfdee g
e £ oL
A
100 10°N
9 2
3.14 10 “m
=3.18 x 108 N m?
faear g,
AL (F/A)L

Y

3.18 10°Nm 2 1m

2 10"'Nm ?
=1.59%x 102 m
=1.59 mm
forpfa =it
faepfd = AL/L

=(1.59%x10°m)/(1 m)
=1.59 x 1073
=0.16 % <

3QIEIUT 9.2 d1s 1 Th 2.2 m el dr qef
3O T T 1.6 m ol ar, 54 <41 o =
3.0 mm &, R ¥ 92 gy €1 59 34 Th IR 9
qfa fohan 7o @ el foaR 0.7 mm g3 &Y
T IR HT JF GG hifod|

g7 did 3R e % dN Sad & 9 gided o
el & i 39 W GHH 6 (9R Wk aeR)
M € T 3ok STIIEY U] & &hel A T &
THIH1 (9.7) ¥ TH I & o ufeeet = faepfa x =
TR, EfeTy

W/A=Y,x (AL /L) = Y, x (AL /L)
STl UISIeR ¢ 9l s HA: waws@maﬁwﬁﬂ

H | e,
AL /AL, = (Y./Y) x (L /L)
fem €, L,=22m,L =1.6m
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TROT 9.1 WY, = 1.1x 10! N m2 3R
Y, = 2.0 x 10'! N m2| SHfa
AL /AL = (2.0 x 10'/1.1 x 10'}) x (2.2/1.6) = 2.5
T fawar fean gem ©
AL + AL = 7.0 x 10%m
SR fEU U gHROT Rl BA FE W
AL =5.0 x10*m, T AL =2.0 x 10 m

i,
W =(AxY,xAL)/L,

=1(1.5x10%)2x[1.1x10"'%x(5.0x10%)/2.2]

=1.8x 102N <

b SeEver 9.3 R whw § T wHd fifre
T T Hqferd Y4 1 9 9R T At S A9
3 o ol ol g €, o ORI W S B (S
st 9.5 o fe@mn = €)1 36 @ 1 A
F are gt SAfFEl, B, @Rt oS w1 F
T 280 kg B fifire & qefl W eroHt s
o o ¢ gU Al T SHM 60 kg B 39
Zf H Tdh A (HIAR) &I A«
50 cm 1 G B0 2.0 cm B Fehiferg o
Afafied R & R Y A fha-r amen 9
Tdifed & =t 2

gor 9t Foeent, WS, <ehl ST T pel FEHM

= 280 kg

YR 3 o1l FToareeh 1 S = 60 kg

fiRfre 1 deft o foaees & W W erefa
TS99 = 280 - 60 = 220 kg

TH YR S99 Skl 9R

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

froaees &1 e Safty W euiia R

=-(2156) N = 1078 N

grolt 9.1 ¥ ke 1 AT o7,

Y =9.4 x 10° N m2

I I F odE L=0.5md Sen=2.0cm

TW YRR IARY F AU K H &ABA
A =ntx(2x1022m?=1.26 x 10° m?
TAF IARY H TS (AL) ST TOFT THIFT (9.8)
T TR F R S TRl ©

AL =[(FxL)/(YxA)]

=[(1078 x 0.5)/(9.4 x 10° x 1.26 x 10°9)]
=4.55%x 10°m A1 4.55 x 10 cm

g 9gd A I S| I § fa=renes e B

AL/L=0.000091 31 0.0091% <

9.6.2 ToUl A oF goT & =W U ST HIUA

qATE o Sfavd fohEl AR oh %eA o A7 TOTh 1 |9
FH & fou T wrElys grifies seeen fo 9.6 |
fea T 2 TEH T da WY ar, et oo aen
o R 7, frdt fer 38 omuR ¥ sra-ae
A B &l dRA (Y ar Feard 2) H fiefiefiex
F TH &I Whal M a0 Th IR WA & faw
TSl & il €1 AR B ( FrEifie ar el §) 6
IIEY eSS T Bl € 3R 3HH ot Uk vergl @
B 2 Fored S 9ri w1 T S Hehdl 21 g ar”
B &1 Teft W T Hohdsh § U AR Whal V S
f&an Sl © qen g whet M EeH dR A § el Sl
2 e H W@ 9R A9 H SR T 9o o © SR
TR AR 1 e Ufderel o Sfaifd feranid &Y <
g1 R o faer (<o o gfg) 1 afeR oewen 9
Y e Sl B1 R o ard H 3l oh HRU1 B arelt
e ot e # SR A % fem wed A
1 LT TR ST € ST W ar i warg
o 99 o RO fordt ufted o Wy-arer geef ar &
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g | ot 31 &1 gRad= gl (919 o 39 JHrEl i
W AFF 11 H fawr ° 9_@)|

[ ]
| |
A B

EIRIRIETAIE

T R

fa7 9.6 gl aR & 559 & 97 0N & H9T & [o7¢

T FqLeql

IRy A wed dun yEfe, I AR W UH
BIE-F IR @ 34 € difer a) He © SR fh afer
1 Uik HIE Y ofd €1 3T WA qR ki aeh
Wil o Siaid o o Ty 36 W -+ &R 9R
@M S € 91 SR 1 qIeAh A H o Bl
TR TRl § SR qR S TorarR s g1 JH
o f greifie arR &1 yRfves s qon ofer s
raen L? @ 9R o ST Ufea] o1 & 12 |
AF o fF goq9M M 9 qR § 39 faer ALR | 39
YR, FARITad ot Mg o <R g31, S8l g T
TROT B FHIHOT (9.8) © W R o §o i AT
T[Tk B

Mg L
e T

= Mg x L/(nr? x AL) (9.9)

9.6.3 3TUERUUT T[0T
SOEIU Yfdael qAl GId AIEYY faepfd 1 ST{U
F5 1 STUEIUT Uk healdl € 72 38 G ¥ Frefaa
FW 2| T g Nk ff Fed €

G = T&I e (o) /3A9&q0T ferepfa

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

= (Fx I)/(A x A 9.10)
T TR HHE (9.4) ©
G =(F/A)/6
= F/(Ax 0) 9.11)
TRV YA o FI T off T feRA S Tk §
6,= G x0 9.12)

ST Tk H1 SIZHE N m2 I Pa et 2
ROt 9.2 H S WYR S oF ATEIU oMeh KT TT
g1 T @1 S Hehal & T SOE90l U (A @l
ToT) SAHAR TR I Ul (FROM 9.1) & HH Bl
21 tfusheR g o folg G = v/3 |

ARt 9.2 TS AHH TA oF ATEI 0N (G)

*A G (10° Nm2
T GPa)

Tqfafem 25
Hrdet 36
Gl 42
Ear] 23
e 70
g 5.6
fafha 77
T 84
A 150
ARl 10

P serEvore.a @E # 50cm ST % Th FNHR
wid, fg®! FieE 10 cm 8, &1 gdcil Berdk W
9.0 x 10*N % TF 3969% ac ol & Fa
YaeT werw Yl § Rag a1 g3 81 S Horh
fepat facenfya & sma?

Zo7 W o1 Wia fier § e 91 1 Udelt Holdh o
IR oI TR 7, St faet 9.7 § fewmen w21 5w
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thelch <hl &Athd %
A =50cmx 10 cm

=0.5mx0.1m
= 0.05 m?
gfddd = (9.4 x 10* N/0.05 m2)
=1.80x 106 N m=2
F—PN s
| A
I I
1 1
1 1
1 ]
50 cm I 1

e

ferT 9.7

B9 WM ® T sroequr faepfd = (Ax/L)=9faeet /G
safery, foeemas Ax = (9fdsid x L)/ G

=(1.8x 10 Nm=2x0.5m)/(5.6 x10° N m3
=1.6x10*m=0.16 mm |

9.6.4 3TIq T[0Tl

TEd % We (9.3) H TH I8 <@ ok ¢ b o Rt
fivg & afu® <@ & TH 59§ gAEn oW R
[fe 9.2(d)] @ 9 i wfqee (Sela <« & 94
o SXER) o Ifqid Wl wdl g1 98 fuve o efEred
o it I L €, 39 YR U e, T8 ermeaa
faefa wed €, Sc= Bl @ (W 9.5) 1 Sl a
Jfqad qel W Aad foeRfa o6 ST &l S7FaT
o hed €1 98 Yotk B 9 fefua fepan < €

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

01 Tog 39 927 i 3R Gend il € foh <@ o
i ®H R IE ¥ FH e T o, R p
T & 4l AV SRUICcHe: BRI 36 Wb Hreereen o
fodt fem o fau eT@@e s B &1 WF W]
¥TcHeR BNTI| ST oM sh1 SIgehTE =@l Bl & S
T@ &I, A, N m2 O Pal FS AHA Ao &
e TOTieh GROM 9.3 W fEu T €

R S e S i e S
e E

I

WRUM 9.3 8 W AT o A& ol (B)

) B (10° N m™2 9T GPa)
Tt 72
RG] 61
dfe 140
EaE| 37
e 100
IRIET] 260
LT 160

T
e

EIREIECD
(9Mek 99 T SE W)

1.0x 10*

STRIGA T[T o S[ohH I GYIgFAl Fed © qel
= I ¥ F7Efa #xd 1 <9 § Thi 9fg W omEeT §
f=reren ofat 9 39 IRwfa o @

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

Aot 9.3 ¥ fou U siemel ¥ 7€ <@ Hehd € 6
I o ST OT woi W wel A & 3R s ok
T 5okt M TGl (arg) F ga § wEl et 2
79 YR 3 qeied wad %H Gl g & st 19
T aAferek Tited Bt €1 TH S HY STda T
3@ A/ T A gied Bt 1 T i Hiea
Aferer Bt & S Q19 91 <[ o WY SEerdt ¢ S
F SIS A 3TE-T9 h WAV & o4
I¢ T o HRT Bl S Fai o 3T0] off 3O U
gl W 59 B € wifer Sad oot O &l e S
o) T oh S1U] ST U o Susti § wgd ecieh d
g e 2l
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afiferent

et 9.4 # fafa= yeR & uidew, faefa,
AR TUTek q T hI g8 oTeeen oy 9% @
B €, i T 3fte ¥ fE@mn ™ 2|

b 3EETUT9.5 T HEENR H1 d RS SN
3000 m B HEMIR & qeil § 91 o T
Tieq AV/V & UM i, e @ fE
I T A OTE 2.2 x 10° N m2 @
(g = 10 m s2 &S|

Ze7 el Hi A W IHEN % 3000 m Sd WY g
SUERC IS
p=hpg =3000m x 1000 kg m=3x 10 m s2
=3 x 107" kg m! s2
=3 x 10" Nm2
fa=Tqe @dieT AV/V B
AV/V =Tfded/B
=(B8x10°Nm?)/2.2x10°N m?)
=1.36x 10231 1.36 % <

9.7 TA % YERY HAER o TITART

A Sfiem F s & Feree SRR kY STen iR
et 21 geft efEiteRt fesmedl H s o gy
SIEER o IRYG M 1 SAEgTehdl eidl 81 SEE0 &

A MUR T TS fested & fau v st
%1 Feerdl 1 A EAH B1 M IO Ff 38 W
foem ffan ® &% qoff &1 o= o onum & w9 o
TH ! T SIS TR=SE 1T e 1 T BT €2
9] 1 Tk @ A1 Uk Tere! fiRfge i emepfa o1
BT 87 T U o I HLEHsh AR o
3P ¥ T ST 9 2

A R 1 SSM A Th ©IF 9 T TH 6
A WM o foTe wge ohdl | e1q 1 T HIeT T &l
2 oo R =1 Sig e smn 81 @ 6 Al an
ol 1 weg | wiwn S 81 °E o R 89 TR ue
Sh ST @ TSTeent So1 "end 1 wmed 10 Hifew o
(Imetric ton = 1000 kg) Bl $EIG &1 & foha 1
el B =ET? T, B9 IE Wed € foh WR W
i TRl &9 ¥ fowfia 7 a3 ) zafeu fawr g
o 9 stfuer @l g wifew) groft 9.1 ¥ ' ar
Il © fF U5 T 1 We @med (Sy) ot
300 x 106 N m 2?1 39 UehR T oh STI9e Ufeag
T &AHS B FAdH A T :

A>W/S, = Mg/S, (9.15)

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

=3.3x10* m?
S gaThR aiess & W o faT @ 1 em e

WRUN 9.4 Ufqadt, faepfa qen fafs= yemeer s

Il N N 7 -~ i

U TS o A, a1 w0 ¥ for
T AR SR fe@ieh st = Htew
"er’qﬁw (0= F/A) sy forpfa (AL/L)
STIETEH @ TS o R A S STIw9Y, 6
R SR et et
(v fearfa ® o @
i @fer fve W Fa g
A P I AT
¥ ¥ W) (o, = F/A)
S T3 R G S8 doaq | ST H Sl
I, A SR Tehich (Fdrea = fowm)
A WA () ® (AV/V)

HA SR

o3

R Y = (F)/ &7
(AAL) TR
ki &l G = (FO)/A 9&I0 3

RigieD

I, 5
Gk

B = —p/(AV/V) ST
iR
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o T Sl €1 HIEROE], GRET o fol wR o T
T WIS (TFIT <6 o 7ok 1) f&an < 21 59
TE T 3 cm 1 1 T Al T d&qa foman
STl B1 39 5591 %1 Uohel dR AR ®9 9 T 98
B 8 | zEfee e i o wee qen
el o Tl T8 Tl 1 FHIN AU i e a8 9
Tl AR Wl T ek SEET ¥ &A@ S 2
forell ot ol 30 WohR fewieT e e € foed
& Feld U AMMEN oh 9 I, Tei el hl 1 3T
AR I 98T H Goh| 3H YR, ol i fesmed #
TUEl Wel Wi 1 AN Sgd WeIterd 21 qi € et
T, IR oF 3Id TU€ o Sk i HHE H BIhR THT
g4 & HeweyUl B 21 3US i STAfue afehd g A
221 Tt =feu) &H forell U <ug & an | fomr o
S Rl o6 9 SMUTRa = qen feeh 7 fo9g W AR
o &, S o 9.8 H fa@mn w71 e 1, el
b T HREE d i Th Tl o A+ f6g W IR Wi
TR TH 9 39H U a1 fSEent g g

6= W13/(4bd?Y) (9.16)

faT 9.8

offg] W1 Shereperd 3R fSTa1 319 vt & 9e g
¥, SHHT ST HToh 3@ Hee 1 A T S
Tehdll B THIHTOT (9.16) W T @ § foh ferelt fad g
IR & folu 569 ®0 w3 & fau 1@ g7 &1 399
T =feT fqent = one v eAfuss 2l fardt i3 gu
5o o feIq S H i o faT SIS bkl &
T d ol oG SAfeeh gorel giar € ;s 5, d -3
wifer b1 o SHAMUET il € (TAf <08 1 elarg
JAMILE FY T & TG0 | Ak 5a as T 7 &
& IR fociepat St WM R oW 8 (W T gC

Al 9T emenfia den &= W 9ikd T& 3]

AR STel el T UE SAaieerd il s €) , Hierg
agH T 9T U sfehd Bl HWehdl © wiEl fa 9.9(b) |
fe@mn o 1 3 e FEd 71 39 9= o fag
e o 9.9(c) W @ M sfa sy
uftess foran Sar 21 18 Ifiess 9 9R 9ed & %
fau et I5s den s ek o fore waie wier faerdt
21 39 YRR 1 TG W Yeerdl 1 =Aser fHY fam
€l TUS oh YR i Y T S Gehall B, 3 AN
EX R

[ —
d
J L 1
o
(a) (b) ()
o7 9.9  fHg 3ve &t fafy=7 sggee TR=ag smafaar

(a) T& T &1 FFAHR IR=5, (b) T
yactt qgt SR Sd S 8 Gkl 8, (c) 9K
8T A arelt G2l o o1 QIERuradr qgat
TR=s31
ol qo Yol | @rel A1 TWEl b1 ST off 9gd
et 1 el o ol @ S e 9.10() |
fe@@ T €, thefesr i fo1 9.10(b) a1et @E
1 TSN HH 9N FE Y Tehd 1 FRE gt a1 e
F URYS fesied &td 99g 39 i &1 &H @A
vedl € foh = o aRtfeufaal o wm s ®, @
1 Rl IR Henferd st onfe sht Srefehretiv ferwergiiaan
arfe = &2

(@) (b)
fa79.10 T I WrY: (o) T G0 &1 @,

(b) HeTraRR R &1 @wn
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ofiferent

et W fFEt wdd &1 eIfuhan SEE o
10 km B0 €, 9 WeA 1 39 f T % T o
TR fo=m w6 9 el Tehal 81 T Teid &1 SR THE
Tied & eqld T w1 €, 9 wer &l $o
AT Yiaael YEH il © forees st=rid o gerfed
(Terer) 1 Hendl €1 $9 o ¥R 59 & SN0l Fiderel
I ik TTEIF Ufdee 9 w7 81 AfeT | W
=g yarfed & (fagah)|

S9E hh frdl 9 1 defl W, 7dd & 9R &
TN Tehish &5hel T o aell 9l hpg Bil @ S8l

p TS o SHHM T T § 9T g o9 R0 ¢ el
W 5o FHeated w59 9l #1 g I €,
AR Tefd o fFR T €1 3afaT e <& A 31
Tfre it feafq e 21 I=l U eTuEush steEd © S
TN hpg & B o1, fondl wrefuen =g w1 weamee
T30 x 107 N m2 8l €1 39 hpg o SR T@H W
Sl p =3 x 10°kg m2, &4 W §

hpg =30x 107 N m™

M, h = 30x10° Nm2/Bx10°kg m>x 10m s?)

~ 10 km

S AR TR # TR § SR B

QRIIT

1. Ui &5%hel W GAMIA oo Gideel gidl & aen fom § fa=irenes o= faepfa giar 21 31w ar
T A JRR ok Fiee 8 ? (a) TR Fideel — e Ufdeet (99 © Heg) A1 Gites giae
(Fdred ¥ 9a5), (b) 3T9&IH Ffdad, q1 (c) Sefd Jiaaal

2. %% fawun o fog sifierat gl o gfteet faef o A g 21 59 g 1 7 wed
&1 ST AAIasha 1 feeris Jmedl s Hear 81 foeqo aoii o ofF | fyuel =i
yfaferan SR Yeareet aER 1 9 i o fofq i Jeareerdn TomieRt — =7 o, STl Ul

AT I TNk 1 SN feha S 2

Sl 1 TH A, S AR AR FHEAd €, §h o TIH 1 UleH Tél il 2l
3. & &g fyug qe o1 Gited o afaiid el © ol g o FW 1 ®9 Bl §

F/A =YAL/L,

el AL/L Tavg &1 a7 =1 Gdier faspfa @, Fiasid sca= o ol Yarifad ol &1 96 ®,
A STTEY URE3] 1 9 98 eFhd § 9 W F YR il € (A o dee) iR Y e & g1

1 I o B Ufdeel F/A R

4. 99 9 T8 AR el Bl o TR oA S © 1 o fuve 3w g faefid B @
F S0 Foleh e Hos & T a7 i S faeefua st ¢ U hes w1 Afds faeemas
AL S48 S Lo daad 2idl 21 39 THR I foequ) sTqequ seard © 3R W gfdee

AT Giaad Bl 81 39 YhR 1 Uidadl shad Sl H & e B
TH YR o fa@ul & fou g o @ %1 ®9 € o @

F/A=GxAL/L

el AL favg o T fR 1 Jerifud oo Fahl fen o fagenfua @ @R G sroequ s 2
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5.

e iE fuve aRedt g9 gR o T gfdeel oh SRl Sl Tiied | S @ df g o Em
%1 &9 1 8 S @

p =B @AV/V),
el p fivg W 59 o SR <@ (SeAtd giawe) €, AV/V (3T foshia) S9 S o SR fivs
o e | faeteres 3R 3R B fIvg w1 stee one e 2

faomuia fawa

el R 1 Tk B9 W A TN ¢ T 3H TR FR W 9N (F) AR afd TR T 71 s
BN 39 AR W RN ol IR & SR AR fIodia gian 21 7 ar o fopelt ufest A R a7
F B ® 1 fF 2F | o1: o ufdee, S ufd s el W aHE €, F/A B Rl

& 1 10 gidect-faspfa o o shae Pasw 9 o & 9y )

T YAl Ui Gl STGEY0] Ul el Sl o faiw & Wik Bid €, HeRl Rl 7T ©
o St Sl 1 € e qen epTd Bt © |

ST WEATE T[Tk 3G, S qen i weft o forw wrfiens g 21 e 39 feafa A et o
IRed @ Gafed © S fUug o1 Yeieh A WA Sideel o Sfdrid el € difeh Tuue @ emefa
I & & T R

wrgetl o feaw =7 Tunie 1 A fag wrget SR Yol Y etden S B §1 4 O
o 31fush A a1l 5ol W e | oftel uRed i o foTy Siferen ool w1 STrevEehal gl 2
e o o Tt T7 umon B 7 R S g aifue dfd = €, o stferek e € ©, dfea
g fhea €1 areqel W 9 5o S S U WK o foIq 9 afd e 2, Sifereh g gug S

= ®9 H, TR Tk 5o § oifya fowus oo o= fomsti o of fasmfa sc= &2 g
?1 U wftfeerfaai | wiaeer ud foepfa o e staiferar 1 Soi Sheret T Seareer fadish g
& feran S Thell SIEXT o for, oreed faehfa & favia, srqweer fam (ufteas &1 fean) o
off eligr i &1 ST fSEen avi ge4 o g yearerd fadis ¥ i & (S e e
wEd §)|

yiaee T wfew i 7E € i 9a w1 aE iaae et fogiy feen @ faifa 7= fman s
gerall fordlt fave o w9 W fRd we &t ffvea R wra 9a &t s Ay e
Bt 2l

9.1

9.2

T

47m @9 9 3.0 10°m? YL FHE & LIl o R a1 3.5 m @d g 4.0 10 m? JATIE
T2 o dld o IR W T T T 9T & 9R S deh™ R Sh! dargdl B 9AE Jfg el
2 | T qen did o I FoArerd] Oneh] | ol ST €2

F= fom 0.1 o ferelt feu 7w wered o fou wideer-faerfa =@ <oitan o0 21 39 o & fog
(a) I FCATELCT T[UT, TAT (b) WiTehe TWE e w1 7?2
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300 -
250
g
Z 200
< 150
100
50
0
0 0.001 0.002 0.003 0.004
faefa
faT9.11

9.3 < wEielf A 3R B o forg wiaea-faepfa ome ot 9.12 # <wiw 1w &)

9.4

9.5

A A

/. T

\4

\4

faerfa farfa
faTo.12
T U] 1 Tk & UHMT AR S T4 7

(@) forelt w1l =1 = yeameern e atfren ©7?
(b) 3 Tl § S ifue weEd 72
freferfad <t wert i e @ ufed 3R RO Gl saed o 9 ¥ € @ e
(a) ST HI U &S KT AT O AfIH T;
(b) forel puselt o1 a1 SEeh wEqo o @ fuifa e 2
0.25 cm =9 o < dR, 59 T e 1 qen gaq diaet 1§, fo 9.13 % oEr 9 B
fal 9R eiesh™ gouTa e diael o aRi i wagdl %Ev: 1.5 m 94 1.0 m B 1 I e qen
diqel o AT O HAL: 2.0 101! PadAl 0.91 10!! Pa®l df TTU e Hiadt o Al § fa&ar
I TUAT RIS

[/ /LS

1.5m
e

C 40ke

1.0m
ViG]

| | 6.0kg
fr79.13
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9.6 UM o forel 51 o TR 10 cm @ €1 STHT Toh Heteh Thell Seaier Sar ¥ HEsht st
T 21 T W1 o @ Held U 100 kg FT Tk FAAM S @ w 21 uefaftem 1 ey
s 25 GPa €| 39 ®eish o1 Seaier fogemas feaan gim?

9.7 Yg T o ¥R THEY WEe SeHHR WH 50,000 kg S99 o fFd 98 @19 &l 3M6R 53
B | T T ot ol ae el e He: 30 €160 em €1 R TRor Bl ThEHE Hid
T IS W &1 gdeq fasfa &t T il

9.8 did 1 Tk el Forgen oy Ufess 15.2 mm x 19.1 mm %1 €, 44,500 N 9 & a1 &
i a1 &, e el goarey forsaqur 3eq= 811 S faspfa 1 o SifsE

9.9 1.5 cm 1 &1 T 61 1 sl YR oM o foiu s&miel fonan o 21 4fg seama o6 forg
e 3R Ffdeel 108 N m2 € dl S i R 1 T0AT HifTe f5 shfsrel Se1 Fehat 2

9.10 15 kg 9 &1 T §¢ U2l &1 i ari, Fod Te 1 o 2 m 2, § i efehmEn T
21 Foi o T AR dfe o € qen = ool el o €1 q o ATl ok S FehTert, Wl W
TG AT & T e

9.11 TF TR IAId el & TTU o IR o Th R T 14.5 kg T FFAM e 91 SH TH
Fealel gd | YAME W61 2, 99 H1 dell W SR HIUF S 2rev/s Bl qR & ST U=
el 0.065 cm? §1 AR § TR &1 701 HITST S $oamM 319 9l o fetad foig w21

9.12 9 f53 T3 kel ¥ T o FAT FeATEAT TN i TUMFT HIfSTT; YRIFTH 6 = 100.0 L
3@ ¥ gfg = 100.0 atm (1 atm = 1.013 x 10° Pa), 3ifqH 7¥@+ = 100.5 L | F&d a9 ® sia
eIl A1 o ST ATl Okl i o ST X V&I H 9eed foh 98 S7gud ga
rferes 1 )

9.13 Tl 1 Scd 39 TS W, el <6 80.0 atm @, a1 g2 fean e € o g W et i e
1.03 x 103 kg m™, STl &I §ded 45.8 1011 Pa’! (1 Pa=1Nm?)

9.14 9 o T T 10 atm &1 id € oMM R 3T A&dT § =0 i 1 T0MET SIS

9.15 di o Teh SIH ¥ &1 Teh T 10 cm 1 €1 T T 7.0 x 106 Pa &1 A <6 @ T 3Hoh
A | Hepae feptfera)

9.16 T& X Fa W @ H Tk i fan sw fF 98 0.10% & wHifeq &t sm?

Afafer T
9.17 T & Uhel foreeall § ot Tereal, fent emepfa fam 9.14 o Rwk T %, &1 swd@m 31fd 3== <=

o 3T 5ol o SHEeR i Site o Teru feman St 21 FeTE o Gehivl Tl W WuIE Weteh ol oA
0.50 mm B AfE e o =g fai W 50,000 N &1 a1 @ &1 d SHeh! Hieh W <& A Hiferg)

faT9.14
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9.18 1.05 m T@TE T TUY TN Hi Teh B hi GeR AAdle o I dR-I, Teh LT 1 (AR A) T
T UfHTE 1 9 (@R B) gR1 Tadi o et fan man 7, <t fo fo=1 9.15 & fe@mn wn 21
AT B AR o STTE URESS o &5thel A 1.0 mm? 3R 2.0 mm? B 9% & TRt fag
Y U FHAM m 1 TASHT A1 S qIfeh SO qe UGHam o6 d § (a) 99 Yfdeet qef
(b) T9 fafa 3= 70

1.05m

A y

faT 9. 15

9.19 U5 TEM o Uk R, FST@eR! o 1.0 m a1 ST qi=se &1 &% 0.50 x 102 cm? €,
1 < Tl o o= afas e § g g % et &t foran s 81 R o Hen fag o
100 g %1 Teh So7AM @ieehl & Sian €1 7 foig W e1a e sl o shifsu)

9.20 ¥Tq o T UfEAl o Y 1 9 fEe 9 ouw § s fan @ 1wk e 1 oA 6 mm R
g Az W AIEI0 Yfqaet 6.9 x 107 Pa ¥ ifuss =&l 5@ & df foe & g8 gt gr o mifud
T 1 Aferha WM a1 B2 A/ ST fh geie o T i YR o s @

9.21 WIId HeTEIR W feerd AT T8 @1 Th I W a1 Hde § 11 km A= =ell ST @ 37K
I9 @E ¥ 9 T 0.32 m® ST 1 EAI 1 Teh Tl TR S € @l el o 37 o qied=
I TUAT Y| WE oh T W S 1 I 1.1 x 10° Pa & AR LA H1 SAEGH TN
160 GPa 2l

\.




