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R off o Hetga B1? 91 BH U U@l HiH M
fesig &Y Tehd € 1 3TUelehd eotehl foheg 3tfureh
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hia I R B Sefeh dde T e g? 59
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fyuel &1 fohe W faefia e &1 % & 21 39
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fer7 9.1 36l & JeTee @8R & gerd & foq Ra-7ig
qigel

g 39 fohdt 1] 1 7ot | feafq 9 foenfya
FE HT YAE HA a1 T 9 39 A F 9GS0
YRR feafd § & 1 9o ST 39 YRR 3l F
JARY FAER 3 HI GEHF YR oF SMUR T
THAAT ST Tehell €| Tk T Slifaesh et T2 g
(T 1635 - 1703) 7 Férti o yam farg ik g o
o fordt fave o S famar (Fe ¥ gfg) Jomifa
I A1 WIS o STHAIAMT Bl 71 S F1 1676 H
TRl k1 99 T%qa fohan s s@ g @1 fEm
FEAM T BH Uk aR H @Ug 9.4 H AT Hil|
g & frm &1 g ae g fem ot fomm W
AR uREmoTeTss Heei W W TH g1 ARt
fesmre & wed o faf= ywR & @iel & fou g=t
o SRR &I ST Sgd Hewul Bl ¢

9.3 Ufdaet qen fasrfa

o ferdlt fyve W U oo o S @ dl SE e
71 saferen forequr & S € S fuve o %o4 W gehfd
gon foeushs at o 7MW AR war 21 8 SRl ©
% 950 9 5=t o 7% foeyw ok fe@E @i g,
ftRe oft =8 e 81 5 forelt fve W s foeus s
S S € Al SHH Ueh YeAMEe ool ek {ad 8l S
€, o1 foh Uee el S gkl 81 T€ TArEA o W
T JIRIfud ot o SRR qen fgen § sgek foada g
2| Tehish &5hel T e ol YAIA ol 1 Uieeier
Fed € 3 fIvg & & A drel fhdl sryeer #1e
1 daeq M § T ¢ 9 1 94 F8 al

gfdeel = F/A 9.1)

yfdael &1 SI 3HE N m2 q 391 foafia =
[ML-'T2 | Bl &1

e et S/ W FE aE 9d wE w@ oAl
Tt foard 9 YR @ a5t Tehdt €1 3 fa 9.2 W
fem@m 7 € fo1 9.2 (a) |, Tk S h SHoR ST
I8 i ddaq f<en ® g FHH 9 TRt qid
o T 21 39 feufq |, UiE S9hd W YA
Tl i T Wideiet ed 21 A Jearifd sl o e
U do guifed 8 ST a Ukl &Fhd TR G
Tl ! HWUrST ufdeer sed €1 a1 a1 Gdted faee
1 eeed giaael off el S Hehdl 2l

T &l feerfaal o Ser i oferg o SR 8l S 2l
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T gh
(1635 - 1703)
Tad §F 1 TH BIEIR, e F ase H 18 Jouls, T 1635 Hl g3 411 9 FFga!
VAT & Gad Heirdl SR SggE! gl aiet i Sl d G U e Sl AFahie
fareafaemer 4 e #1 Wy I9EH (TaF) TE # N R 9 98 TF STArE
FlAmTelt SfashRe, I 917 aict aeT 997 fSsT FI7 et 91 3% & qaeT Hi
SeTeT a1 IR 1 GO wIH H GErFal i G 1662 ° 9 T4 GEenfd ‘aer qrese’
& ‘gIT % wR (g T T T 1665 H & TH FHids H SAE & THER a4,
S8l 314 ST9 @iictd Jervr R T ST UH FNRET Wiadt gieet Hi T Bl
2ifsrm o died AR de SR aRiHvee § ek ariyes &1 @i #1; iUl &
3787 T U T GEAE T@T; G TE & faegd @A daR T St &g d Sl vt
o 59 77 1 gUM T [Aehier o [T S&IHTeT ohT TTT; T8T 1 (T &7 90 X7 & ¢ Fwd il 44 ] Joie
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faue (F=l doF) 1 dag § qRedT AL 991 SEeh!
TR e Loh S i Iaed faehfa sed
L
3 7 L
It SR AR faud faeus 9@ ded &
SIEY AT o GHIR @Y Sd, S s 9.2(b) |
fe@mn 7 B, 1 "o o GHE welsh! oh |ie drel
foreetTa &1 STl 81 ST T E93f Sel o R Thih
AR T IO GAFIT d1 hl WY 1 STASTUT
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faT 9.2

yfeaet ed &1 oY MU el 9o o GRomeeEEy
I o T Telehl oh SE T |roe fawem Ax
2§, @ e 9.2(b) § @ W ?1 W YN
S forepfd i sruwuur faerfa #ed € @ik =
TheTehl ob TTUel faweTus Ax 9 de &t TdE L o
I ¥ R w4 ¥

s fapfn

=tan 6 (9.3)

Sl 0 Fealer (S i URfues feafd) & oM

(© (@

(@) 77 GfdaeT & 9919 § T o7 AL 517 9 fa&diRd 81 Sl &, (b) 79907 (E99il) gideet & g9id § U
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Fia fagem 21 9% 0 9gd FH @ T, tan 0
T 10T 9ok SER & el ], (3 o forg Afg
6=10° T 93T tandoh TH ¥ sheael 1% o1 L Bidl
?)1 A foRdt g 1 Yy ¥ gk dfae feem o
Tehed, S o1 9.2(c) ® Te@mn won €, @@ off uwh
forepfa 1 <@ <1 Hehal §1 39 UK,

A& faepfd = tan 6~ 6 (9.4)

o 9.2() , 1fush <@ o fell 59 o ofX W@
Th 3 el 9t IR ¥ 99F ®9 § guifed g S
21 59 gRI oA T o fUve o I o Yo faig
W oAdeq fgen ® @« s 7; v feafa o fyve 6
Sl Hdted @i feufa o wer wran @1 sed st
sepfa o frelt uftads o fom € e o &t &t
St 21 v o 3feX Stiafir Yemed a9l S Bl
ST & S 59 G ORI T Sl o ek aen faReft g
£ (59 9§ we frepren W fuvs sl g sepfa
AT SR 1 TH: T Y il B) | 39 el o wapieh
AH W AANH T oI i Wl Ufasled FHed
2 3N SHH HE Seld @ (THF &A% W FH
ol §ie1) o Se 2l B

e @ oh &RV Sca faepfa @l e
Torenfa ed 81 38 e1mFad o gReadd (AV) qen IR
A (V) o 31U § R i ®

s foepfa TV

Ik foepa wRfwes fomm qen fomm & i@ a1
wgm%,wmmﬁéwémﬁmaw?ﬁ
BIaT B

(9.5)

9.4 Th o TEw

fo 9.2 ¥ femE T fafa= feafaai o wfaese qen
foepfd o STelT-3Tel &Y & S €1 %W fowqu &

fore wftreret qen forepfd T SO o STHAAT 2 €
&t g 1 (0 HEAE 81 3H FHR
gfderet o Tt
gfdeiel = ke x foehfa (9.6)

ST fe STTRAITshal TR € IR TH e
Tk Fed T

T o1 T1Em T ek fRm € e stfushar
ueref & feau o el @1 denfy e Sl 39 yER
e ey & gl

9.5 Ufdaa-fagfa o

T gfqaa o sidta Tt U U 5= o faq gfaea
den forepfa o offe Heel AT g ST ST Eehal €1
T TN hT TS Sid o, FRET e e A 9’ i
T JARiftd s g fasaia fean s g1 g o
fa=mrere s (faepfa) qen 3@ faopfa &t 3= &
o fau emEvgs TORfUa oa ® e w@ €
TR oot shi HR-+R hoeg =1l o sg 8 @R
Ao ¥ qfadd & Ale #d S g1 faee (e
M T &FHA T T TT o oF TH oh S
B €) SR IEH S ferepia o ote Uk U S
T forelt e ok fore Wmn weh el ok e 9.3 o
femmen T B1 Hdied 991 SAUeq yigee o fow off
TSI U W1 T S Hehdl 81 Foe=1-fo=t el o forg
Hiaea-foepfa o fo=i-fa= &9 €1 g okl Wi
TErAl ¥ B 98 TAS Ghd € T HE K gan s
qGd Y I oF WY Y fawfid gl €1 WE o g
e 3@ THhd B fh O W A%h e o aeh sk 81 36
&5 | g o 198 1 TreH Bl 81 Sd FeriTad sl
w1 gl forn wmar € @ fyve et yrfaes fommedt o6t
TH: U S ol €1 39 e W 3 U gerey fyue
ST ST LT B

0f° 30%
<1% fapfa ——
fer 9.3 fodl U & faq & gr&fys gfaae-fagia
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AYB® &9 o & H Ufqaa du foepfa
STHAAET &l 81 R ot IR ge W fuve el o
ST RFeh femtel X arqw o1 Wi €1 o 6 feg B
Tg faig (1een Yoy |iHT) wee ¢ SR
e 1 51 F1 aawa wwe (S) FEd 2

I IR I I Fe1 fEa S @ S ufdee
W gmed 9 eafere @ o @ SR fRY wfdeer o
g ¥ o o foru o forepfa ooft & w@dl 21 ok 1
B 3R D o i< &1 901 78 <91 ?1 B 3R D o o=
foreft fog, A9 & C, W S1@ 9R &l g1 fan S @t
e sroft yRfues famn i gH: Wi et e 21 5
fearfa o 5@ wfaaa 3= 81 ST 99 ot faepfd =1 T=&1
Bt 21 q I8 Fel Sl ¢ R wor ¥ e fawgo @
T T8 faEuu %1 e fawaur #ed &) % )
g D 357 1 oRw a9 " (S ) T 3 g o e
TARIMA 9 i T R off Afalea fawfa 3=
Bl ® R fag E W fawsH = S @1 9k =
gmed f6g D @R fawsH fag E w9 & d 59 &t
R wed € A o ik g0 W E dl goF W a
FEd T

SIET UEel 1 ST e §, Heel-faehfd sAesr o
Teh 57 9 TR $oA H @ 8 el 21 3T o forg,
WS hi A YRFTH oaE o hg [ qeh @i o
Gehal B, TR oft o 31oft URfyer smepfa o oo a1
ST 81 Fot 9.4 W Tog S FoF, WETEAT T WA

=
|

o
L

wfaaa (10 Nm2) —»

\ f
0 0.5 1.0

foepfa —

forT 9.4 wWeTHl, g9 @ W@d &1 o 97 A g8qd
AThT (AfEH), & FoARY Fadh o forQ
gfdeici-Tersptd |

Sk, o forq afdeer-faefa =@ fe@mn wn 21 e
¥ for Taft gomer & agad aifuss @ fe ot 97 5=
T o oM o faceispet off rer @l o 21 s
FE goe wifes &7 ot 7 {1 e, wWe S99
werel S dfid ek srcafues faepfa et st S Hehell
2, UeITeleh el &l

9.6 WA TUTich

s qen fmior sifvenfet fesmed & fam
Hicerer-forepfa ok H Teameer D o 73R T STRAAT
& (o1 9.3 o &9 OA) 9gd Hewyul &ian 21 wfde
e forepfd o STUId I Yeameera TUTieh ed & 37
ferelt U gu 5o o forw g@ent wan fafiree wF e 21

9.6.1 I T[0T

Wi Yeror T <id € foh Wit =R a9 e @
R Hitesw, S foepld &1 WM §HM il €1 a7k
(7 wiiew) widaet (o) qon e foefa (g) o
ST ¥ I IR k! TRAMG H & 7o 70 T
Yy gr frefia @ @

o

Y€ #
€

gefteRTot (9.1) 31X (9.2) ¥

(9.7)

Y = (F/A)/(AL/L)
=(FxL) /(Ax AL 9.8)

~fer faerfa won fomifet wfn &, =1 onis 1
T aEl el € S Wiaed @, @refq, N m2 @
IEhd (Pa) | EROM 9.1 H o T4 o6 A7 0Nk qe
e Fmed o §H R T )

Rt 9.1 W fXw Y stk § 98 wal ot € T
Tl o fetq =7 Torish atferek e €1 safery 3 uared
H daE H el & AW 39w oF fau §ga
Afeeh o1 1 SAETIHAl Bl Bl 0.1 cm? STIIRY
e8] o T Udal S99 o dR i @eTg i 0.1% §
agH o faT 2000 N o ot 1 AETAHA Bl B
I SR UfeR] o Ugfaftaw, diaa qen e o
IR H 3t & faepfa 3c9 & o fau stawas 5
HAI: 690 N, 900 N 1 1100 N B &1 geh 1ed
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WRUN 9.1 F© 01 o a7 ONH qe Wg grged

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 BT W GHied & HFd fHAr T

Tg & o dfen, Wi aen UgftEm o e st
e il €1 6 HRor W 3tfush s ot Wi et
WAl SR WeATeHe fewegdl o seqd Wl efue
i <1 St © | Tehel, S, heble qe hidl o T
Tk %W B 2l

b IEETUT 9.1 TF TEAE T FN B HI
5591 10 mm 1 &8 1 m =1 100 kN 1 TH
9 F 38! Ao i f&on § afid e 21 98
T (a) dfdea, (b) fo=ar, den (o) faswfa =t
TMUHT KIS FEEAHE S9aId T 47 TOTIh
2.0x10"' N m2 2|

767 B9 I8 HM 1l foh 9 &l T T W i Hieh
@l T SR 9 H T R W v #Y s &

feon o o T ® q ¥ W gfdee g
e L 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 ?
=1.59x 102 m
=1.59 mm
forpfer <mt
fapfd = 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 U 1.6 m ol ar, T8 <1 o =
3.0 mm %, fR 9 92 gu €| 9« 39 Tk 9R |
qfa foham 7o @ el foaR 0.7 mm g3 &
T IR HT AF W HIS4|

g7 did 3R T % dN Sad & ek gided oh
FHafd & i 37 W TAE a6 (AR Wk STer)
M € T 3ok STIIEY U] o &hel A T &
TR (9.7) © BH A € T wfsred = farapfa < =m
TR, Gy

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

F | o,
AL /AL, = (Y./Y) x (L /L)
femr €, L,=22m,L = 1.6m
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RO 9.1 HY, = 1.1 x 10" N m2 3R
Y, = 2.0 x 10'! N m2| SHfaT
AL /AL = (2.0 x 10'/1.1 x 10'!) x (2.2/1.6) = 2.5
Tt foear fean gam
AL + AL = 7.0 x 10“%m
SR fEu U g R BA HE W
AL =5.0 x10*m, T AL =2.0 x 10 m

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

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

=1.8x 102N <

b SerEver 9.3 R whw § ww wrdE fifire
T T Hqferd Y4 1 9 9R T A, S A9
3 o ol ol g €, o R WX S B (S
o1 9.5 o fem@mn wn €)1 3@ % o oA
F are gt SAfFdl, A, @il 3NfE 1 Fe
T 280 kg B ffire &t qefl W eroHt dis
o o ¢ gU Al T SHM 60 kg B 39
Ffdd 1 Fd® Sared (HIE) S AR
50 cm 1 Y 51 2.0 cm B FeRiferg o6
Afafie IR & RO Y& Ak fohaet 7 9
Hdifed & =t 2

g7 |l FTaeen, #Si, Wikl S 1 A FEEH

=280 kg

YR 3 o1l FToareeh 1 S&™ M = 60 kg

fiRfre 1 deft o foags & T W enuifd
TS99 = 280 - 60 = 220 kg

TH UG S skl R

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

froaes #t g IRy WG uR

=-(2156) N = 1078 N

grolt 9.1 ¥ ke w1 AT O,

Y =9.4 x 10° N m2

I A i &6E L=0.5md Ben=2.0cm

TW YRR IARY F ATUT K H &ABA
A =ntx(2x1022m?=1.26 x 10° m?
TAF IARY | THET (AL) T TOFET THF (9.8)
T TR F R S TR ©

AL =[(FxL)/(YxA)

=[(1078 x 0.5) /(9.4 x 10° x 1.26 x 103)]
=4.55%x 10°m AT 4.55 % 10 cm

g 9gd U 3l g1 I § farenen e gt

AL/L=0.000091 31 0.0091% <

9.6.2 ToREl T oF §oT & T TUN k1 HIUA

T <k STaria feRdl TR o 54 o I U R A
FH & fou T urelys grEifies seen fo 9.6 |
fea T 2 TEH | @a WY ar, fEe o qen
e R @, fordt fer 38 oMUR | SrTa-ee
w2k BId 21 AR A (H9¥ ar e 8) o fueiiet
F TH T Whal M a1 Tk R T@H o faq T
oISl & il €1 AR B ( FrEifieh aR el §) T
ITTEY =T hT Bl € 3R 3 ot U vergl o
Bra & TorE T 9ri R W@ S wehdl 21 IR qi
B &I Teft W T Hohdsh H Uh AR Whdl V S
f&n Sl © 9o g whet M E]H R A § el Sl
2 e H W@ 9R A9 H 3R T 9 o § 3R
AR dR 1 a9k Sfdee o Sfaiia faeid &Y 3
g1 ar ¥ forer (e ¥ gfg) 1 affer ogeeen 9
Y e Sl B1 S o a9 H 37 o HRoT e et
I St I P A BT e
1 LT TR ST € it W R st derg
T 9 o RO fordt uftad & @g-wer g3 ar +
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g | ot S &1 9Rads gl (A o 39 JHmel i
W A9E 11§ famr § 9©@)|

[ ]
| |
A B

EIRIRIETAGIE

T R

fa7 9.6 gl aR & 559 & 99 U & H9T & [o7¢

T FqLeq|

aRY # gy dur gk, <M 9N W U
BIE-F IR W@ 34 ¢ difeh a) He © SR R o
1 Ui HIE HL od €1 376 W qR ki qh
Wi o Sidid o o Ty 39 W efii-+ &R 9R
T S & q SR T I A i W §1
TR TR H R R H S TR e &1 |/
o T greifie arR &1 yRfyess = don ofer s
raen L? @ 9R o SI9ee Ufeas 1 &% 12 el
AF o fF ge99M M 9 dR § S0 fasr AL®| 39
YR, JARIG o Mg o SRIeR g37, SRl g e
TROT B FHERT (9.8) © Wi AR ok ge7 w1 4T
T[T €M
c Mg L
c ar? AL
=Mg x L/(rr? x AL)

Y=

(9.9)

9.6.3 3TURJUT [UT(h
FUEUT Gidee T HIq ATEq0 Tofehfd i STgad
F 1 STUEIUT T[Tk heaTdl ¢ 7o 38 G Frefa
FW 2| T gl Nk ff FEd ¢

G = T&IU ided (o) /3100l forepfa

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

=(FxL)/(AxAx) (9.10)
TH YRR GHRTT (9.4) W
G =(F/A)/6
=F/(AXx0) 9.11)
ATETN Yfqeet o, FI TH ot e fmA S Tk @
G,= G x0 9.12)

STEYU] TUTH 1 SIZHE N m2 a1 Pa il 2|
ROt 9.2 T S WYR S o HTEIU ol KT 7T
g1 T8 @1 S Hehal € foF SOE90 [UE (A @l
ToTleR) STWAR TR I T[OTeh (HROM 9.1) W A Bl
21 tfusheR g & fol G = v/3 |

ARt 9.2 TS AHI T oF FTEI0 0N (G)

) G (10° Nm™2
T GPa)

Tt 25
Hrdet 36
Gl 42
Ear] 23
et 70
g 5.6
fafea 77
T 84
A 150
Ahel 10

b 3QIEYUT9.4 TG & 50 cm Yol & TH FTHR
Tid, f9g&T HIelE 10 cm 8, &1 gdcl Berdk W
9.0 x 10*N % Th 3969% ac1 ol & §I
YaeT Herw Yl § Rag fHa1 g3 81 H9 Horh
fepat facenfya & sma?

Zo7 WY o1 Wid fier § e 91 1 Udelt Holdh o
IR oI T 7, St faet 9.7 § e w21 5w
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el 1 AAFA T

A =50cmx 10 cm
=0.5mx0.1m
= 0.05 m?

gaee = (9.4 x 104 N/0.05 m?2)

=1.80x 105 N m>2

50 cm

s eeasa—— :
e i

B9 WM ® T 3ruequr faepfd = (Ax/L)=9fdeet /G
gfer, foeem™ Ax = (Wfdad x L)/ G

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

9.6.4 3T T[0T

TEd % We (9.3) § TH T8 @ ok ¢ b o Rt
fyug 1 sifushs <@ % TH w9 A g W@ T
[fe 9.2(d)] @ 9% Sefa dfqee (Selia <@ & 9=
o SXER) o I Wl Sidl €1 98 fuve o ey
o wHl S HT €, 39 THR Tk foepfa, fd emmae
faefa wed €, S Bl @ (W 9.5) 1 Sl
Jfqad qe1 WTd TFad foepfa o6 ST 9 &l S7FaT
Tl ed €1 I8 Ydteh B © fefua feran < ©

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

01 g 39 924 1 IR Hehd w1 € T g@ o
g FE W Fd o & B 1 oetedlq, AR p
I B @l AV SRUIcHe: BRI 36 Weh R Hremereen o
fodt fem o U oo s B &1 AH §)1
¥R BTI| ST oM 1 SIgehTE =@l Bl & S
T@ &I, AU, N m2 I Pal F3 TN T &
I Tl FRoft 9.3 H fxw g €

WRUM 9.3 F© W A o T Ul (B)

L B (10° N m2 9T GPa)
Tgfafem 72
RiG) 61
GIEl 140
EaE| 37
G 100
IRIET] 260
ESSIn| 160

ty 2.2
DRI 0.9
e SEATHIES 1.56
fere’i= 4.76
RNy 25
I AHh

(9 19 T TE W) 1.0x 10

STRIGA T[T o kA hi GYIgFal Fed € qel
= I ¥ FTEfa &3 1 39 ¥ Thiw gfg R A |
f=reren ofat 9 39 IRwfa e €

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

Aot 9.3 ¥ fau U sfiemsl ¥ ¥ <@ Hehd © 6
I o ST T woi W hel A € 3R s ok
feTe soht WM T (amg) wT qo ° wE AU 2
70 YR 3 qred Wad %H Hiied g & st 16
T aAfersk Tited B €1 T ST HY STde T
3@ A T e gited B 1 T 1 HieEan
Aferer Bt & ST Q19 9o <[ o WY SKerd B S
F STHdEAd A AH-H o AV o &=
3¢ T o HROT BT S Kol o 0] off IO U h
gl W 9 B € oifeR S et 9 T o gt
o) T o 1] oTUH U o S W Wgd ook §
g e 2l



246

afiferent

et 9.4 ® faf= yeR & uidew, faerfa,
TTE UM T T ki ag ofeeen e % @
B B, i T 3fte ¥ @ ™ 2|

b 3EETUT9.5 fo= HEER &1 id TRYE T
3000 m T HETIR i qeft § 1 o f9=eaeh
Tied AV/V &1 UM i, e @ fE
I T A ON 2.2 x 10° N m2 @
(g = 10 m s2 &S|

Zo7 dell 1 T W Ul % 3000 m 9 W9 g
T el |
p=hpg =3000m x 1000 kg m=3x 10 m s2
=3 x 107" kg m! s2
=3 x 10" Nm™>2
T ddieT AV/V B
AV/V =Tfded/B
=(B8x10°Nm?)/2.2x10°N m?)
=1.36x 102731 1.36 % <

9.7 T F UERY FAER ok UM

frer Sfte § oAl o Yoy SFeRR 1 3Ed i
et 81 |l et fosmedl & goAi & gorey
SHeER o RS T 1 SAETehdl Bl &1 S oh

Tl TR 1 FeHAHTS feed o fau w3 s
1 Jeeldl 1 T SAE9Feh € 1 SO H9H 3 W
foem ffen ® &% qoff &1 o=m1 o omem & w9 o
WK T2 o1 STIEY U= 1! TRE 1 i eidl 2
9] 1 Tk T A1 Uk Teret fiRfge i emepfa o1
B 8?7 3 YTl oh SWH HlEAIHS AT o
TP ¥ T ST 9 2

A 9RI 1 38 A Th ©F 9 T WH T
o ST oh foTT 9ge ol | oTq 1 Ueh il &1 Bl
2 o8 9r %1 Sig faan s 21 & i Gl e
el &1 Heg | wien S 81 7 @ o6 B9 T O
Sh ST @ TSTeent So1 "end &1 wmed 10 Hifesw e
(Imetric ton = 1000 kg) Bl G &1 & foha
Hier B =fET? e, B9 I8 wed € fh 9R W
i TRl &9 ¥ fowfia 7 a3 3| zafou fawr yem
9 eifues el g =ifew) 9reit 9.1 ¥ ®H e
Il © fF U5 A 1 W e (Sy) ot
300 x 106 N m 22| 39 UehR &0 o STI9L Ui
T &AHS I FAdH A

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

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

=3.3%x10* m?
S gaTRR aiess & T o AT @ 1 em e

WU 9.4 fgea, fasrfa qen fafv= g o

Tl G 7 = i

U TS o A, ECEEIREIRAE TSI
< R AR folielt o = EleA
"er’qﬁw (c = F/A) aT3ee fepfd (AL/L)
STIETEH U@ TS o AR A S ST9waY, 6
R AR foiedt o
(v ferfa & 51 U@
o @fer fve W Fa o
AT P I AT
Y@ ¥ SM) (o, = F/A)
S T3 R G S8 doaq | ST H Sl
I, 9t ST THhich (e = fosr)
IR R AA (@) F (AV/V)

HA S

o3

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

Rigien

I, 59
Gk

B = —p/(AV/V) ST
Rigien
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o A oFal €1 HIEROE], GRET o fol wR o T
T WIS (T <6 o Ok ) faan S €1 T
TE T 3 cm 1 1 T Al T d9&qa foman
STl B1 39 591 1 Ul dR AR &9 § Th 55
BE B WU UG AU i § oe qen
el o folt T8 I 1 FHIN A 1 e 98 o
Tl AR Wl T ek SEMT ¥ S S 2
et 7ot =1 30 TR fewed & i © o
g FeTd gU AT oh ¥R i, G 9c1 i qel T
R & Fe7 HL Fon| 3HI TR, WaA i feamed ¥
TUE] el Wi 1 SUANT Sgd wHterd g1 < gl TRt
T, IR oF 3Idd JU€ o Sk i HHE H TIhRI THT
g0 & HewUl B 21 IV i STAfue afehd g A
21 et =feu) gH fre d e o AR H fomm
St fRl o 9 eiRa @1 den feeh "eg fog W 9R
o B, S e 9.8 f@mn w71 e 1, |iei
b T TR d i Th Tl o AL fog W IR W
IR @ 9 399 U Siiat e et A g

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

fag 9.8 U W 3mlRa dean &= W 9Rd T& 3]

ofIg] W1 Shereperd 3R a1 3 vget € ug ok
2, SHHI IYAN Hich TH GaY 1 (T fHA =
Tehdll B THIHIOT (9.16) W B @ € foh fereli fad g
IR & oIt 561 &0 w3 & foau 1@ g7 &1 393m
T =T foenmt 77 Ui Y e 2 fardt i3 gy
5o o feIq S H T o T =ISE bkl o
T d ol dGM1 SAfeeh gel gl € ;i 5, d -3
SR bl o SHAMUE il 8 (@l U *i e
JAMILE H T & A8 | Afeh 5a qs T 7 &
& IR focipat St WM R W 8 (W T gC

AR oTet el T UE SAaieed il i ) , Wi
TG T YT U sfehd  Hehdl © S fa 9.9(b) |
fe@mn T 1 3 e FEd B 39 9= o fau
T fo31 9.9(c) ¥ f@ri T sefa w1 sTmey
IREse o Smar 81 UW uiess § 9R o'd % o
foTe aIg1 g3 den Sk Tk oF oI T Trers fherdt
21 39 YR I S U Taeral i s 63 fam
2l TUS oF R i Y A1 ST Gehel B, 3d: AN
EX R

o

L |

b
(a) (b) (c)

7 9.9 (g 3 &7 fafy= sges wi=ss sfaar
(a) TF T2 FT FFAHR UR=ER, (b) TH
Taeh! 92T SR S ST & @ &, () TR
e FHIH arelt G2l o o7 QIERuradr Jgat
TR=s31

ol qe1 Yol | @rel A1 TEl b1 ST off 9gd

et ®1 el Y ol @ S e 9.10() |

fe@m T ¥, heesr TEfa o 9.10(b) aTet Tei

1 TS HH 9N FE Y Tehd 21 FRE gt a1 e

F URYS fesied &td 99g 39 i &1 &H W@

v & for o T ufifeafeail & @@ & €, @

1 SRl IR Heferd 5t o skt Srefehreliv forgara i

arf = &2

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

(b) HeTraRR R &1 @wn
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sfiferent

et W et wdd &1 eAfushan 9 o
10 km B0 €, 39 WA 1 IR oft =T & T ol
T fo=m w6 9 el Tehal 81 T Teid 1 STER GHE
Hitgd o ormia Tl B B, 98 WgHl hl &9
TETF Yfdae YEH A & foreer af=atd 9 genfed
(Terer) 1 Hend! €1 ST oF ¥R 54 & SR Gideel
3 Fifaeh 3TTEIH Yfaael ¥ &H BT Ae o9 W
we™ yarfed & (fameh) |

9% hoh fhdl 9dd 1 qeft W, T&d o 91 &
0T Wehieh &STthel T o oell ol hpg Bl & S8l

p TS o SHAM 1 T § T g o R0 2 edt
W F g7 FeAle v H 39 o H1 SV H €,
AR Tefd o fFR T €1 3afaT e <& A 3T
Tifre S ferfa 1 81 76T Uk ruEus fage € S
TN hpg & B1 o1, ferdl wrefuen =g shi gt
130 x 107 N m2 &l €1 39 hpg o SRR T@
Sl p =3 x 103kg m2, &4 W § b

hpg =30x 107 N m™

M, h = 30x10° Nm2/Bx10°kg m>x 10m s?)

~ 10 km

N TP TRE H1 3R 9 SR 2

QRIIT

1. Ui &5hel W GAMIA 91 Sideel gl & aen fom § fa=irenes =< faepfa giar 21 31 dr
W A JRR ok Fiee 8§ (a) T Fideel — Seed gfdeet (499 @ Heg) A1 gdites dfide
(Fdred ¥ 9a5), (b) 3TI&IH giaad, a1 (c) el Fidaal

2. o fawqu o form stfererat il § wiieret foepfa o STshAMU 2idal 21 38 g o1 o wed
&1 STIwATUIehd 1 ferish YTl Ul Hecldl ¢l faequ sef & @ W favet =t
yfdferan SR earee SIaeR w1 9ui i o ot i JeaTeerdr Tomiehl — 3T TOTieh, STTEqU oTh

A I TNk HT SN feHA Sl 2

Sl 1 TH A, S AR e ©, §h o 1AH 1 UeH el i 2
3. & ®iE fyvg qE o1 Gited o ofaid el © o gk o FW 1 ®9 Bl §

F/A =YAL/L,

Sl AL/L Tavg &1 a5 =1 wited fospfa @, Fiasid s o ol Yriitd sa &1 99 2,
A ITIIEY URE3] 1 9 98 e 8 9 W F YR el @ (A % dedd) 3R Y five & %=

1 FT o 71 Ufdee F/A R

4. 99 9 T AR el Bl o FHRR oA S @ d o fuve 3wy faefud g @
fF S0 et e Tk o T s 1 S faeenftd 2t 71 Sl Wk o1 Afgs fereeraH
AL S48 ST Lo dead 2idl 21 39 YhR 1 foequ) S99 seerd © I §d gfdee

HTEYU Giaad Bl 81 39 YhR 1 Uidadl shadl Sl H & e B
39 YR o fa@uul & Qg% o @ %1 ®9 8 S @

F/A=GxAL/L

el AL favg o T R 1 Jemifud 5o Fahl fen o fagenfua @ @R G srowqu s 2
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5.

e IE fuve aRedt g9 gRI oA T gfdeel oh SRl Sl daied § S @ df g6 % Em
%1 &9 = 8 S @

p=B@V/V),
el p fivg W 59 o SR <@ (Seld qiawet) €, AV/V (3T fohia) $9 T o SR fivs
o e | faeerss st 3R B fivg &1 steee one e 2

faomuia fawa

el IR 1 Tk B9 W A TN T T 3H TR FR W 9N (F) AR afd TR T 71 s
BN 39 AR W RN ol 9 o s{eR 3R fadid gian 81 weg a) & fondt ies A W aa
F B ® 1 fF 2F | o1 o dfdee, St fd S eethel W a9 §, F/A Bl

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

I FeARdl OTh G SGEYY Ul shelel 3Gl oh folq & Wit gid €, THeRT SRl T ©
o Shoret S 1 € Tl qen Sepf At ¢

TR WeATerdl TOTieh SrEl, gl qen e weft o fore wefites g 21 e 3w ffa # s §
IRed § Gefed © S fUUg w1 Yoieh W S Sideel o Sfdid el € difeh TUug @i emehfa
ElicaRe fCEile

wrgeti o feIw =7 T w1 A T et SR Yeereth] 1 eTder Sifie g g1 4 o
o iy M a1l 5ol | warg # offel uiede e o T @i ool whi STrevashar Bl 2
e Sfer o eart g7 umon et @ R S %o etferek dfid g €, o sifersh wedre e §, wfeRe
g fhea €1 areqel W 9 5o S S U 9K & foq 9 dfid g 2, Sifereh geree gug S

=0 ®9 H, fHE Tk o § omifua fowus 9o o= fgmeti o off fasmfa soo= & dpan
21 Ul uitfeufael o wfdeet W forepfa o die STuifaenar o1 9 shael T Yol Fadiss g
& feran S TehelT| ST o T, orRed fackfa & i, sty fomn (wftsss &1 fean) ®
off eligr i &1 ST fSEeR avi ged o T Yol fadies ¥ i § (S8 e e
wEd ©)1

yiaaer T afew ik 7 € s o w1 ae idee et foem feen @ fuifa =& foman sn
T&an fedt fuvg & te 9 W fFE w1 & FAfvea o) wa sa &1 fAfyea e
Bt 2l

9.1

9.2

T

47m @4 9 3.0 10°m? YL FHIE & LI o R q1 3.5 m @d g 4.0 10 m? JATIE
FTE o e o IR W KT T T 9T & 9R S deh™ R Sk dargdl B 9AE Jig el
2 | e qen did o I oArerdl Olehl | o ST © 2

F= ot 0.1 ® fopelt fRw Tu wred o forw witeer-faeRfa o <oitan T #1059 wwred & forg
(a) I FCATELCT T[UI, AT (b) WiTehe TIwWa WHeA @ 772
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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 = el A 3R B % fou ufaaer-faepfa ome fost 9.12 o <wiiw 7w )

9.4

9.5

A A

/A T

\4

\4

faerfa fafa
faT9.12
T UH] ] Teh & UHMT HERT S T 2

(@) fordlt wref =1 = geameeran T atferen 22
(b) S Tl § S ifue weEd 77
freferfaa <1 et w1 e @ ufed iR wRo Gfed odqsd o o 9 ® o1 3| ¢
(a) TEATE HI ST WS HT AT O AT T;
(b) Tt spuselt =1 q7F @ SuETe s § Feifa g 2
0.25 cm =418 % 3 AR, fSH U $Erd 1 e T diaet 1 €, O 9.13 % STER iR T
ol R e/ e qe W o qRi 1 efsigAl HEY: 1.5 m 99 1.0 m €1 A $era qe
diqel ok AT 0N FHAL: 2.0 101 PadAT 0.91 10!! Pal dl T9U@ e Hiadt o ai § fa&ar
I TUAT RIS

[/ /LS

1.5m
=i

C 40kg

1.0m
vicc)

| | 6.0kg
fr79.13
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9.6 UM o fore 57 o fFTR 10 cm @ €1 ST Toh Hetsh Thel Seaier Sar ¥ wEeht st
T 21 TH W1 o @ ®eldh U 100 kg FT T FoAHM S @ w81 ugfattem %1 sraego
s 25 GPa €| 36 Heish o1 Seater fowere fhaan gm?

9.7 Yg T o ¥R THEY WEe SeHHR WH 50,000 kg S99 o fFd 98 @19 &l 3MUR 53
BB | Uk T 1 fiqd qen aredt Bt s 30 99160 cm €1 AR Rl i THEHE
T IS W &1 gdreq fasfa &t o sl

9.8 didl 1 Tk el Forgent syee Ufess 15.2 mm x 19.1 mm %1 €, 44,500 N 9 & a9 &
= a1 2, T el gearey forsaqur 3= 811 3= faspfa 1 Tom SwifsE

9.9 1.5 cm 51 %1 T SO &1 SHfad IR SSH & [0 SISl Toha Sl 81 A1 S99 & fow
e 3R Ffdeel 108 N m-2 € i S Sifuehan 91 w1 A1 Hifery f8 shisrel Sa1 wehatl 21

9.10 15 kg So99M %1 Tk 98 Tgl i oI qii, T4 Goieh 1 ofelE 2 m €, ¥ Faitd a1
21 Foi o T AR dfe o € qen = arel el o 21 q o oAl ok S FehTert, Wl W
TG 3a1 & T =feu

9.11 TF TR IAIHd TalE o ST o R o Th fR T 14.5 kg FT FAIH a9 & SH TH
Feafel gd | THMET W61 2, 9 H dell W SR HIUIF S 2rev/s Bl qR F ST U=
el 0.065 cm? Bl AR § TR &1 701 HITST ST $oAmM 319 9 o fefan foig w21

9.12 9 53 T3 kel Y ol o AT YR TNk 1 TUAT hife; FRFTH T = 100.0 L
3@ ¥ gfg = 100.0 atm (1 atm = 1.013 x 10° Pa), 3fqH 27&@+ = 100.5 L | ad a9 ® sia
TN A1 T ST YR Okl ! T SIS WA Teal H G9emed fF I8 o/ua sa
srferes T )

9.13 Tt 1 Scd 39 TEYE W, SEl <@ 80.0 atm @, foha gm? faan e € o g W et i s
1.03 x 103 kg m™, STl &I §ded 45.8 1011 Pa! (1 Pa=1Nm?)

9.14 T4 o Tid T 10 atm 1 g 6 oMM R 3Tk AFdT o F=cqer i@ 1 701 shifs)

9.15 e o Teh W ¥ %1 Teh T 10 cm 1 €1 T W 7.0 x 106 Pa 1 Sefd T o H W 6ok
A | Hepae feptfera)

9.16 T& X Fa W @ H foha i fman e f 97 0.10% & HHifeq g w2

Afafer T
9.17 T & Uehel fortaal § ot Tereal, fent eepfa fam 9.14 © @i o 2, &1 swm a1fq s== <«

o AT o o SHeRR 1 S o ferq fohan S 21 et o b1l fd X Hure werehl o1 =)
0.50 mm B =g =T o =g feri W 50,000 N 1 a1 & &l df SHeh! Hish W T F1d HIeT)

faT9.14
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9.18 1.05 m T&TE U1 TUY TN &I Th B hi Gk AAdls o d aRI, Toh LT 1 (AR A) T
TE Ui 1 AR (IR B) gR1 Tk @ wreeht fean o ®, s for fost 9.15 9 e o 21
AT B AR o STYE URESS o &5thel ShA: 1.0 mm? 3R 2.0 mm? B 95 o fhdt fag
Y TH THAM m I A< A1 SMC Ak 389 qen Uqfafem o i ° (a) T9H gfaaa qen
(b) I9 fasfa 3= 70

1.05m

A 5

faT 9. 15

9.19 U5 TE o Uk R, TSTEeh! ol 1.0 m A1 Sy qfi=sg &1 &shel 0.50 x 102cm? ©,
1 < Tl o o= afas e § yeree € % et g dfa foRan S 21 R o Hey fag |
100 g 1 U SoAHM ekl o Sin €1 e fog R erawa &1 Torn i)

9.20 9Tq o T UfEAl o X 1 W) fEe 9 ouw ¥ S fn @ 1wk e %1 oA 6 mm R
It Az W A9ET0 Ufqaet 6.9 x 107 Pa ¥ ifass =&l 9@ = df foe &t g8 gt g ifud
e W1 AfereRad WM fha B2 1M wfifee foh goie e U HierE WR g9ed i 2

9.21 WIId HETEIR H feerd AT FHeh @1 Teh M W a1 Hqe § 11 km == =efl STt € 3R
IH @E ¥ 9 T 0.32 m® S 1 EAE 1 Teh Tl TR Sl € Tiied o SAea o qied
I TOAT Y| WE oh dd W S Rl T 1.1 x 10° Pa & SN LA T AEGH TR
160 GPa ®I

\.




