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forepfd 1 @ ST Fehal 81 T UHK,

STq&q0] foepfd =tan 6~ 6 (9.4)
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I et 7e <iid & foF gfteet WR a8
9’ Hitesw, S foepfd %1 WM THE 2l 21 916
(1 Hditew) widael (o) den eree faepfa () &
ST T I TR k1 TR FHIA & T T Wefih
y g frefua w3 ©
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Y=—
€

iRt (9.1) 31X (9.2) ¥
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Y = (F/A)/(AL/L)
= (Fx L) /(Ax AL) 9.8)
Hfr fapfa ww famfad aftn €, = o &
THE Bl € S Wided Wi, i, N m2 o
IEhd (Pa) | ST 9.1 ® F® TAT oF A7 ON qel
WYE 9Hed % 9H U U
Greft 9.1 W fXw U stfrel W g7 Wl =orar € fw
Hget o forT = Toneh ek BT 71 TEfer 3 el
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AR 9.1 F3 FA o A7 TN qen e qred

et (kg m‘sl)) o . = Ui “i
Y (10° N m?) 0,(10° Nm? | O, (10°N m?)
Taffem 70 95

2710 110
GIE 8890 110 400 200
wirer (fyes) 7800-7900 190 330 170
o 7860 200 400 250
ETeL 2190 65 50

FE 2320 30 40 =
[GCaing 525 13 50 -
STfeer® 1900 9.4 170 -
AL 1050 3 48

# qgref T YHierr gHied & Fdifd ferar T

75 % f dfa, dae aun dgfatEm § se et (3.18x10°Nm™)(1 m)
W%ﬁﬂ%laﬁwﬁa{wwﬁaﬁw = 2 %10 N m2
W iR e fearsdt § som w osfus —159%x10°m
Tirar €t STt 21 Tehel, ATE, shohie qel i o 47 =1.59 mm
ol &9 Bl B forepfar @t

faepfa = AL/L

b serEvr 9.1 TF TEAE oA & B A

5591 10 mm 91 &8 1 m 21 100 kN 1 TH _=1(15-29 Xl(l)g‘sm)/(l m)
I F 38! oarg 1 faen # afq wa 81 9 _616X<y )
= . 0

T (a) dfdea, (b) fo=ar, den (o) fasrfa =t
AT HISC| HEHAHR ST <1 37 0T P seErr 9.2 @ 1 TF 2.2 m @GR @l
2.0x10' N m? % TG 1 T 1.6 m e ar, 594 <H1 o =

O mm g, fR3 ; g
Ze7 &9 78 UM 1l foh ©¢ %1 T fl W &t i 30 g IS U €1 59 ¥ T W

. AfTa foha 7o f et foar 0.7 mm g3l T
@1 T SR ae g R W o F el F TR T A 9 Hif

feon o o T R 9% W gfdee g
F F go7 df9 R THYM % R Ia9 & qh ufaed o
;”E”“:X:F It € Fifer 39 W WA aE (AR W e aeR)
, T B T Soh IR ISR o &5hel A e B |
__100x10°N T (9.7) W BH WG & o wieaet = Fagpf <
2 .
3.14%(102m) T, gEfeTT

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

=3.18 X 10° Nm* el UIRIER ¢ AT s W e qe7 ST hl HI(Ha
feream g, T T A,
(F/A)L AL /AL, = (Y,/Y) x (L /L)

AL =
Y fen 8,L,=2.2m, L =1.6m
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RO 9.1 FY,=1.1x 10! N m2 3R
Y, =2.0 x 10'' N m?| $Hfe1q
AL /AL =(2.0x 10'/1.1 x 10'}) x (2.2/1.6) = 2.5
oot TR & gem
AL +AL = 7.0 x 10*m
SR f5U T gHHT & TA B W
AL,=5.0 x10*m, 0 AL =2.0 x10*m

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

= (1.5x109)2x[1.1x10"x(5.0x10%)/2.2]

=1.8x 102N <

b SeERUT 9.3 R T © w wdE fife
T T Igfaid g4 1 IR YR Teh Al S ST
WS o oot W g §, o TR IR SM1efi ® (S
o1 9.5 & @ wn ®)1 39 % b1 e
FH arel At Al 7Sl Wil AR 1 Fe
T 280 kg B fRfre &1 qefl W a1t s
o o WS gU Al hl FAEME 60 kg &1 T
Zfad 1 Jds I (HIF) Hi dAdE
50 cm AT 9HET BRI 2.0 cm @1 FeRTiee R
Afafie R & RO Y dfe fohaet 7mn 9

Hififed = St =1

for7 9.5 99 o T gHelg e

g7 |t FsaEenl, #Si, Wikl ST &1 Al FEEE

=280 kg

3MYR 3H a1l FTaees 1 539 = 60 kg

fiifre =1 acft o Toaeess o U0 W STeid
TSI = 280 - 60 = 220 kg

TH YR FIHE 1 ¥R

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

froaees &1 e Safty W eneiia wR

=-(2156) N = 1078 N

qroft 9.1 | A% @1 AT O,

Y =9.4 x 10° N m2

I A i o6 L=0.5ma Be=2.0cm

TW YRR IARY F ATURY R H &4AFA
A =1x(2x102)?2m?=1.26x 10 m?
TAF AR H TS (AL) T TTOFT THFT (9.8)
1 TEAHIA ek HT S Tl ©

AL =[(FxL/(YxA)]

=[(1078 x 0.5)/(9.4 x 10° x 1.26 x 10-3)]
=4.55%x10°mIA14.55% 102 cm

Ig 9gd Y AW B Sty | fy=renes s e

AL/L=0.000091 310.0091% <

9.6.2 fohdt O oF ¥ oF I TN T WU

T o STaFa feRdl TR o6 54 o T U 1 HI9T
HH o U T yrefus e sgewen fag 9.6 |
fea T 2 TEE Q od @Y R, fSAet o qen
e SR @, frdt fer 3g ouR 9 oTra-wnre
WZeh Bid 81 AR A (Hq¥ R e 8) H foefidiex
H Th T Whal M a1 Th YR T@H o g Th
TeTST @ Bl €1 AR B (¥ aR Seddl §) WHE
ST U= 1 Bl € IR 368 ot Uk verer ol
2 2 e S 9ri %1 T S Hehdl 21 g ar)
B &I Tefl W Tk Hopdsh § T AR Whdl V S
fean < & qen &1 wha M T3 dRA @ gl S
21 Uoie | W@ 9R A9 1 3R T 9o o € SR
WIAIfTeh R i a4k Ufderel o Sfavia foeaiid = 3
B IR foer (<o | gfg) 1 afer e 9
Y T S ©1 S o A9 3T o SHIoT g et
e # ot e # T A % fem we A
1 Sl TRa ST @ iR Wi O’ Wi oerg
T 19 oF ®RT foRdt qiadd o drer-ary g3y ar &1
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warg § oY a1 €1 Ufadd gl (99 o 39 YTel i
B oA 11 | faer 9 @)

[ ]
I [
A B

EIRIRIETIE

Ty ar

fer79.6 fHd GR @& 57 3 7 YU & HIT & Q@

Teh qqLe|

Ry § " den iR, Tl d’ W TH
B9 IR T 2 ¢ difer IR =Y © SR R afer
1 Uik e HY od € 3 FEfTR qR Rl aeh
Hieret o Saia o o Ty 3@ W HR-+ 3K 9R
T W & qe af R 1 T e i W #1
IR qrediehl W SR qR H Sea foRdR sraran €1 9
& o greifie IR &) yrfas e den oas wesn:
rAel L® GRS Sy UResT 1 &5hd 12 Bl
UM o T go999 M § dR § S fa&qr AL 21 29
YR, TR o Mg o UeR g37, W&l g Teedd
ROT | WL (9.8) © WHfeR R ok ge7 w1 47
TN B
c_Mg L
e ar’ AL

= Mg x L/(nr? x AL)

Y=

9.9
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9.6.3 3TUWUUT T[UTIhH
AIEGU] il T HG G@90T foepfd 1 1A
%5 1 YWY T[UTTek Fealdl § a0 38 G ¥ Frefra
G = ATEIU Yided (o,)/ Aq&q ferepfd
G = (F/A)/(Ax/L)

= (Fx L)/(Ax AX) 9.10)
3 YR FHRT (9.4) §
G =(F/A)/ 6
= F/(Ax 0) 9.11)
ATEUN Ifqeet o, FI TH St A fHA S Tk T
6,= Gx6 9.12)

TEYU] TUTH 1 SIEHE N m2 91 Pa el 2|
RO 9.2 W o TR T o TS0 ol W 7T
T T @1 S Hehal & T STOE90l U (A @l
TOTleR) AR R I Ol (HROM 9.1) ¥ %A el
21 tfusheR g o folt G = v/3 |

AR 9.2 S WHNI SAT o FATEI 0N (G)

T G (10° Nm-2
91 GPa)

Tgfafem 25
Hrdet 36
drst 42
Eak 23
et 70
g 5.6
ffea 77
Lo 84
A 150
e 10

> 3QTEYUT9.4 T & 50 cm Yol & TH FATHR
id, 9% HelE 10 cm 8, &1 9dci Berdk W
9.0 x 10*N % Th 396T% a1 ol & SaT
qaell Bk B9l @ Rae e g 81 S04 wers
fepet facenfya & sma?

767 W o1 Wid fieR § e 91 Sl Udell el o
IR IR TR0 7, St ot 9.7  fewmen e 21 2|
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TeTsh 1 e B
A =50cm x 10 cm
=0.5mx0.1m
= (0.05 m?

ESILY
gfded  =(9.4 x 10* N/0.05 m?)

=1.80x 10 N m=2

50 cm

fa79.7

T A B b staequr faenfd = (Ax/L)=fdeed /G
gafery, foem Ax = (Ufded 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

e % @e (9.3) W TH I8 3@ ok ¢ b o Rt
fivg =+ offuss <@ & TH %9 H gaEn W@ @
[fe=1 9.2(d)] 4t 5 STefta gfqea (Sefa 39 o 7
o SUER) o A e Sl ¢ 98 TUve o eiead
o el S L1 €, 39 WehR Ueh Terehfal, T et
faefa @wed €, Sc= el € (T 9.5) | Sl
Yiqad qe Td T faepfa o6 ST 9 &1 STFaT
ol hed €1 98 Yok B © fefua fepan s €

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

01 Tog 39 24 1 SR Hehd Hial @ foh g |
g & W Fa | HH e ®1 e, AR p
¥ € @l AV SEUTcHe BT 30 YehR reeee
fodlt e o faQ o=de o B @1 AM 4RI
¥TCHeh BITTT| STFdA Ol %1 SI 3ehTE ol Bl & S
TE HI, AU, N m2 I Pal FF THA A &
A TOTeh FRO 9.3 W fEu MY €

WRUN 9.3 F® AT SAT o A N (B)

E) B (10° N m2 3T GPa)
Tgfafem 72
drda 61
GIEl 140
k] 37
AT 100
IRIET] 260
T 160
| 2.2
EDEI] 0.9
e SEHTHES 1.56
fere’i= 4.76
Ry 25
I AHH

(A Y To g W) 1.0x 10*

I Ol o ShH 1 GISTal Fed € ael
T k¥ Frefid #3d 1 3@ o Thish 9fg W e o
f=reen ofat 9 39 uRefi e €

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

roft 9.3 § fiu U siewel ¥ uE 2@ Hehd ¢ T
Sl ok A Ul Sl 9 el St & iR golf ok
feTe st WM T (amg) FT qo ° wE At 2
79 YR 39 Tl ged w9 Hiied g € et 6
oy afues Wit Bt €1 T S HY eTden o
TG @ T Ak gdited B #1 A g
Aferer Bt & S Q19 qor < o Gref SRerdt ¢ SR
FT STHTEIA J&AGA AH-UH o WAV o o=
3¢ T o FROT BT T KAl o 70 oft 79 UG ok
Sy A A 2 ¥ A S e @ e F
o\ T o 1] v U o ST W wgd ook §
i e 2l
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gt 9.4 H fafy= weR & ufaew, faepfa,
TR Uk qN FA ki 98 rawen fwH @w an
B B, 1 T gfe ¥ @ ™ 2

3qTEYT9.5 To= AR &hi 3Ed TeUs TSRl
3000 m 81 HETHNR &1 qell | I o fa=ieaes
Tied AV/V & UM i, e @ fw
Ul T ST TN 2.2 x 109 N m2 ®

(g = 10 m s2@feg)|

Ze7 el 1 W W U & 3000 m HE WA GR

SUERCICIRGC

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

=3 x 107 N m2
fir=Treqer WUlET AV/V B
AV/V =Tfded/B

=Bx10°Nm?/(2.2x10° N m?
=1.36x10241 1.36 %

9.6.5 @E! U

3T 9.6.2 § affq AT Uk AN H WEHHgeh
fohe Tu qderli o s B @ TR o ok artd feRedt
TR ST U] (31ere 3T W) H 9 Al
Bl B1 WIS St o orveled TR # g arelt faehfa
=1 urfyder fererfa wed &1 faum @i A =g feifa
fon o foF v S § witds fagfa sgesd
foepfa o TaMU et 21 fordt aifa ar o aifvds
forepfa @en e fopfd 1 oiqum @
FEA 21 A% ol aR &1 got A d qen 99
e 1 <90 | oW § WA Ad ®, @ wivdew
farfd Ad/d BFf af€ 36 AR 1 ¥a A L den
Wl Wiare et feerfa ® o o gfig ALR, @ e
faerfa AL/L 1 31d: @i e (Ad/d)/(AL/L)
317 (Ad/AL) X (L/d) B @mei S1ard <1 foepfaa
1 U B 37d: T8 eh WA & A1 THeh! hg fom
31T T T8l eidll 39T A YY1 Yehfd W &
R X 21 2 ok foTT 39 A9 1 9 0.28 el
0.30 o HeF Tl B TegHitEm i fagerget & g
THHT HF T 0.33 €

2022-23

9.6.6 AId A ¥ yamey wWifaes Feit

Sa fRdl R W o dfdeet emefua fRer S ®, @
37 ORI wedi o foreg bt fehan Tl 81 98 vl e o
v Wi el o ®9 A GUEd 8 S 21 HE L 9a
TS q A STIIEY UN=s] &% o T R i aas o
i fordt fagraewit 9t F oFH R A 6 @ § [ 3fg
B S §, 79 TR (9.8) W EW F = YAX(I/L) 9
BT 1 el Y R o 9=ied 1 97 sk 21 37e 39 R k1
HaE § 3T Y& dl 9 9 9 gfg A o foaw wgEa
& dW &1 99 F X dl i YAId /L g s
foret TR 1 ST g @as LE L+ 1 d& s1efq [=0
¥ l=1d% JgH ¥ fwa mn & (W) -

YA 12
2

(1)
W= —-xYx| —| xXAL
2 L

X = Tqunies X fefepfa® X AR w1

SIERE]

w=| ﬂdl

N | =

1
=§xqﬁiaaxf%@"ﬁrxananaqm=r

7% %@ aR ¥ gy ©fds et (U) & ®9 §
Hufed 81 Sl 21 31 a) ¥ veref & 9fd Tehieh oA
TRy Wit e (1) E § —

1
u= 5)(0'5 [1915)

9.7 T o YARY FAER oh MAIN

e S & 5o & G SRR BT STeH wfHeh
Bl 21 |l erfqitent fosedl o gl o woaRw
HeER o RS T h1 STETIh Bl &1 SITE ok
TN SR 1 G feed o faw wge st
1 YTl 1 T SAETTH © 1 S 9 T W
foem fofen 2 o qoif 1 oA | oeR & w9 o
W <l T STYEY TR=S] 1h1 aXE 1 1 Bl &2
1] 1 Teh & A1 Uk YRSl ffire 1 smepfa 1 o
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WRURt 9.4 Yfdad, foepfd qen fafs= gemee qome

il N 7 = i

@ T3 o aee a1 1 feen 7 forar
T SR AR fo@eft I@ A g
a‘wﬂw s fagfa (AL/L)
(o = F/A)
STIETH @ U1 o IR & Y6 ST9wqY, 6
(6, = F/A) R 3R faeht ot
(v fearfa & 911 W@
@ @ifer five W Fa aa
T P Il A
I Bl §)
Sl I8 R Aol S8 e ST H S
9, |l e TehHich (Fdre =1 foram)
HhA WA () F (AV/V)

A ST

& Y= (Fx[)/ 3
(AXAL) TR

& Tt G=F/(AX0) q&q it
TR A
qedr
TR

IM, 59
qon g

B = —p/(AV/V) $TE
RiIED

B €2 3 WAl oF ST ECEAHe IR o
31 ¥ T ST 9 B

A R 1 IS qA Th T&H ¥ T WH T6
< T B fore W 3§ o B T e T g
2 foo wR &1 Sig e s @1 & s Al qen
ferfrell =1 7eg | @ien < €1 7 o o 2wk U
o ST @ FSTEeRt So1 " &1 wmed 10 Hifes o
(Imetric ton = 1000 kg) Bl @ &1 & foha
el B =fET? TS, B9 IE Wed € foh WK W
i TRl €9 ¥ foefya 7 a1 3| safon fawr yem
o 9 eafue e B =nfeul 9reh 9.1 9 ' uar
I € % 73 s w1 W gmed (o) A
300 x 106Nm2%|wmw$a§9wqﬁﬁi
1 Skl T AqH HH @

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

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

=3.3x 10* m?
S garR Ufess & W % fau @ 1 em e
o GG Sl €| HEROTEE, G o fay R ¥ U
g1 ;S (ST S0 & oreh 1) fean s €1 9
TE 9T 3 cm 531 1 T W2 W H&qa fhan
STl 21 39 5 %1 Tehel dR AR Y W Th 55
T B WMl zEfay Smaie fmtr § o= qen
Yool o fT T8 Wl Sl SHYN J0 i TE dgd |
Tl AR ol IR ek ST W SR S €

forelt gt 1 38 Wb fesirea e e © e
g FeTd U A o AR i, T o Sl A1 3T+
R &I g8 &L Hoh| 3H YR, ol &1 fesmq o
Tuel we Wl 1 IUAN wgd wefe@ g1 e e
feafql o, R o Sidq TU€ F dhd HI THET H
FEHN T gd & Hecoqul el ¢1 S0 Bl TeAfesh
Sferd BT A1 T2 781 =few| &H foRelt U gUE R
TR ¥ foem & St forl o e enenfia = qen foeeh
77 foig W R @ @, St faet 9.8 fwman
21 e | WS b 91 WK d 1 Tk UgT o HeA
fig W IR W& 9R & ¥ 399 TH i e
IEEEIR:E I

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

faz 9.8 G0 o ey dor &= W 9IRd T TUg)
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sfiferant

ofiel 1 hetehord iR TS 31 veet &t ug b
T, SUF1 SUEN F 39 Geau w1 FEA fee w0
kel B TR0 (9.16) W B9 @ € foh fereli T3 g
IR o U S ®9 HH & e T8 57 &1 3
T =fET frent =7 o v stfusk 21 ferdht &3 gu
%o o feIU sk %9 w1 o foT =Sk b ol oo™
T2 d 1 a1 SAfereh gl gl © it 5, d 3
AR b & STTRAUT Brl & (Fefy <Ue i oferg
JATTTS FH BT & AEW) | Afeh 51a e TE1 A &
fF R foogpa 3t WM W @ & (W Jad gC
AT Al Gl TR U@ SHeferd i shicd §), e
G W YT U sfehd g Tehdl € Sl fe 9.9(b)
fe@mn o 1 3 e wEd B 39 9= o fau
A o 9.9(c) ¥ @ T spfa w1 ey
=g foan smar 81 UW uf=s § 4R o' % %
foTe aIg1 g3 den s T o fore vt Oier faerdt
21 39 YR I Ahd ¥ gaerdl i =se oy fom
B qUT & N HI FHH fHA S Fhal 2, 37d: anmd o
%Y B S 2

—a

b
(a) (b) (c)
ot s &7 fafy=T eggee uf=ss sfaar
(@) TF TET &1 FFGHR IR=eR, (b) T
Yaet! G2t IR e STt g Wkl 8, (c) R
F§T A arelt Ggl & o7 FrERvaEr gga
TR=3)
Al qen qal § @rl a1 el b1 ST ot a5
et 1 e o ol @ sEn e 9.10() |
e T €, heleRr SMehfa o 9. 10(b) ot @

fer79.9
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T YT T IR T8 HL ehd &1 FoRdl g A
Ft IEs feaed &d 99a 37 9l &1 A WA
vedl © for o8 o aRfeerfeei § wm s €, @
I Bt IR et wedt o kY <eiehrei fawer e

afe. = 272
—

N1

e,
P ——]

SN———"
- >
(a) (b)
fa79.10 @ 71 @H: (@) T R &1 G,
(b) HemERR Rl &1 @
et W fhdl qdd i AfhaH SHEE TR
10 km €l €, 38 W9 1 3w o =gl o Y o
W R e © et Henal €1 T geid w1 SR THE
gied o oFdid T e ¥, T@ dEH H S
ATETSH Hldeel YL w1 © To@eh e of wated
(Tee) e Gehdl €1 W o TN 5o o RO Fidae
Y Fifdeh 3TIEIS Ffdedd ¥ HY g1 =@iet o9 |
Fe yarted & (faweh)|
9% hoh frdl 9 1 dell W, Tdd &% 9 &5
THTN Tehish &5thel T oA alell 9l hpg Bl 2 W&l
p T o S I S & T g Teed ol 81 delt
W T g7 Fealer e W g9 a9 &1 S I ¢,
wifep Teld ok fepR Todsl &1 WieIT 718 T 1 STea
Tfrea St fearfa 1€ 21 el wh rawush e © W
AT hpg B B o7E, Tt yrelues =g &1 goaree
130 x 107 N m2 €t €1 38 hpg o seR @ T
el p =3 x 10°kg m™, B9 IR € FF
hpg =30x 10" Nm™
M, h = 30x10°Nm2/Bx10°kg m3x10m s2)
~ 10 km

S WS TeRE HI A § e B
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AT

Tehish &hel W e ol Fidael il © qen fam o fq=ieen et forepfa etan 81 & diX
R fF TR o Fidect B € () TF Uiied — e ufqed (499 O Helg) o1 qites fdedt
(Fdtes ¥ 9ag), (b) AUEUH Ufaad, qef (o) Seitd gfdea|
%1 fawau & fau stfusma geref § ufiee fasfa o Shamurd g 21 38 g 1 a9 %ed
Bl SHAIITaehd 1 TEeRih YITErd oleh weadl 2| faeuo e & ovH W fyuei =t
yfaferan SR eareY IaRR 1 9ui i o foT i JeaTeerdn Tomieht — T TOTih, STIEqUT oTh
A1 SFA Tl 1 SN feha S 2
3l 1 Tk o, S IS HEAl €, G o 198 I T &l Ll 2
e g TUvE e A1 Gdied o 3fdid el € i g o EH %1 &9 Bl @

F/A = YAL/L.
el AL/L Tavg &1 a7 =1 wdieq faspfa @, Fiasid s & ol YRt od &1 99 2,
A T IS 1 98 98 &Fthd 8 5 W FYRifd eidl ® (A dadd) 3R Y five & g1
1 AT Ok B| Ui F/A R
e & o S 3R el werehl o FHRR ofE W § df 9 e 36 YR fawfua g @
o ST wereh Freelt Toreh o Tuel SiTel i AR faeenfud et 81 Sudt otk o aifast fareere
AL FE1ER o1 Loh Seed Bl 81 39 YhR 1 fa@uu Sq&qu shedd 8 3R Ha Fidee

ATV Yidael Bl B 38 YehR ol et shael 3@l o €1 G9e 21
TH YN o fa@uul & foq g% o @ %1 ®9 8 S @
F/A=GxAL/L
Sl AL five & % fR %1 Jorifud s Fat fxen ® forenfaa € iR G smoew qone 2

e 1E favg qfiedt g9 gR o T Wfdee & SRl Seld Gdied | Sl © df g o Ew
%1 &9 = 8 S @

p=B(AV/V),
&l p five W g9 o FNU I (A Siiee) 7, AV/V (3T fopfa) 39 Se % R0 five
& I o fiers oT=R @R B fyue &1 eEad une g 2
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faemoia fau

el IR 1 Tk DA W AR T T A1 IW TW TR W IR (F) AR A foRan T 21 s
BN 39 AR R AN gt R o s¥eR IR foadia eiar €1 W ar o fordl Ii=st A W e
F 2 € 71 % 2F | 31: a7 ufdeet, st fd s eehel W a9 €, F/A B 21

& o1 Fam gidect-faspfa o o shaw e 9 o & 9y )

T JeAREdl Ol G SIS Ul oheiel Sl oh forg € WiEfieh €id §, SHeRT IR0l U ©
o oharet 3Gl w1 € 1S qen STepfa Bl ©

A YR T[UTish S, geli qen | weft o fore wrefies e 21 = 39 feofa & smore o
Yiedd | Hafed ¢ S fIUg &1 gode 9 SHE Siaee o {avd eI @ difeh T9Ug i STt
I T & o R’

wrgetl o feaw = Tuni 1 A Ty wrgetl SR Yol Y etden Sifere B ®1 F O
o efereh W ATl Sl W oeE o oftgl URede i o forq eifueh ool 1 eTaveshdl gl 2l
e Sfre ® Tat g7 uron el ® 6 S g eifre i B €, o sifersk wedre B §, dfeRe
g fyea 21 aeda § o %54 1 U g 9R o T 0 afa B €, fueh ey whe S )
=uE €9 °, frdt T foen ¥ Rt fasus 9a st feemsti o ot fogfa 3o o wahan
B\ U uRfeerfai o yfdeet ws faepfa o e Suiiqendr 1 =i sheel T e i grl
& feman T Wema1| S0 o fow, erqesd faefa o ofarfa, srqaey fom (uftess 1 o) o
off effgT 3 &1 ST et i go7 o TR yearerar frdis @ w ? (59 @i s
wEd ©)|

Tideet T |few U 7 7 FifE 90 w1 e fdaat e fae faen o fwifa w2 fman
gal fedt fivg & ww 9 W Tt #1e wf ffved iR Feika 9a w5t w fafvea feon
B R

9.1

9.2

AT

4.7m @9 F 3.0 x 10°m? 3TIE FTS & Wil o dR q0 3.5 m @ g 4.0 x 10 m? 3TIIE
T o did o IR W T T GHH GRAT0T % 9RI F AR W ST ezl § GHE gig g
? | WA a0 dld o 9 GeATEdl Uil | o ST &2

F fot 0.1 ® forelt faw Tu yered o forw wfteer-fasfa e <ofan @ ?1 59 wered & ferg
(a) I FCATELAT U, AT (b) WiTehe TwWa e @ 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 T Tl A 3R B o fau wfaea-faepfa e fomr 9.12 & gy @ &)

A A

.
forfe faerfa
faT9.12
T UThT Rl Tk € YHET AR S T R
(@) TRl aarel 1 I yeamer Ui Sifer B2
(b) < wrel | i stfer ASEE 22
9.4 Trefafead < wemi 1 wam @ ufed iR %R0 wfed wad 6 9 9 € a0 o
() ST I SUE TWg H1 AT ONE SAHE T;
(b) feordl pueeht &1 a1 ST uEqy o ¥ Fuifa g 2
9.5 0.25cm o9 o A dR, 58 T geura &1 qen 93 dad %1 2, fo 9.13 % SFER wif@ B
fo R oo e qn diaet o ARl i AaEAl HHY: 1.5 m dl 1.0 m €| A gEdTd ae
didet o I TUNH HHI: 2.0 x 101! Pa e 0.91 x 10! Pa & d ST a1 Wl o IRl § famar
EaRIMEECTIE I

[/ [ /LS

1.5m
ESi o)

L1 40kg

1.0m
Traer

[ ] 60ke
fa79.13
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9.6 UQfHfm o frdt 57 & FFR 10 cm o €| ST Toh Fotsh el Heafer SR ¥ HEat set
TE B1 30 ¥ o 9@ Btk 9 100 kg HT Th SoAHM Sig f&an T 1 uefAtEy w6 esrgeyoy
TUTish 25 GPa B| 9 Telsh &1 Seaier fagemae fepan grm?

9.7 T3 3UUM o IR FHEY WIS SeMehR THT 50,000 kg Sq9M o fordl 9 @4 i eR 3
T E| Yosh TR ot ofiqd) qen sredt et usl: 30 98160 cm €1 HR Xl i THEHH A
U Y% W &t Hited fapfa &1 more wifse

9.8 e %1 Th hel, fageht el IR=8% 15.2 mm x 19.1 mm %1 €, 44,500 N 51 o a0 9
wi=n S €, e ohelel gearey forequr Seq= Bl Seq= foepfa b1 o wifsR

9.9 1.5 cm 5591 1 T I 1 hidet YR IS o foIq s&iwmet foman Stan 81 4% sea & forg
AR ST Widael 108 N m2 @ df S Afeeha™ 9R i UM hifoT S8 shferel 331 Hehell €|

9.10 15 kg SoAHM ! Teh §g UET shi dIF arl, TS0 Gcieh 1 ol 2 m €, § WA ofeehmdl T
21 fRl o AT AR dfdl o € qon ot ol Wie 1 €1 dRI o oA o ST Ry, Teeh W
GEICASTE I GE e F

9.11 TF TR I TalE o ST o R o Th fR U 14.5 kg HT FATH a4 FT U TH
FeAleR g9 W YAE Sl €, T H! qell W SHBT BI00F ST 2rev/s €1 AR S SR =S
ERIhel 0.065 cm? €1 AR ¥ fo&dR &1 TUMHT SHITST Sa FedaM 310 9 o fefan fog W 2

9.12 - &3 T siiehel ¥ W1 & TG YR TOTk i TUHT HITSTT; FRITF STFT = 100.0 L
3@ H gf§ = 100.0 atm (1 atm = 1.013 x 105 Pa), 3ifd™ 34 = 100.5 L | f7ord a0 ® </t
T A1 o ST YCATEIAT TUThl i o HISTT| T V&A1 H Heed foh 98 STgurd ga
Atk = 2

9.13 Vd1 %1 Tcd 39 TS W, W&l §6 80.0 atm €, foha gm? &z wn € fof g8 W et 1 s
1.03 x 103 kg m3, Sl 1 Ul 45.8 x 1011 Pa! (1 Pa=1 N m?)

9.14 i< & T R 10 atm T el 6 MH T SHh 3FdT § FI=rcqe IR 1 0T Hifs)

9.15 dis % Teh 39 5[ %1 Tk R 10 cm T €1 39 T 7.0 x 106 Pa 1 Selid I8 @ T 3Tk
3 | Hepae fHepTferg)

9.16 T& WX I W @ H foha i fan smu fF =€ 0.10% & Fiifed = sme?

Jfafier 1T
9.17 TR o Thdl fopeall 9 &t Fered, fent emepfa fom 9.14 9 fe@d i ©, o1 swaim a1fd S5== <

o I ol o SHEER i S o feiq fean STar @1 et oF Wehivl fqtl W Hare wereh! o1 =@
0.50 mm 2| 4% =T & =g fal W 50,000 N 1 & & &1 df SHH! Ak T e 1 HIT|

fax9.14
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9.18 1.05 m a1 AT 9T FHHH i Tk S i I TaTg o 3 dRI, Th LA T (AR A) T
TE UAfAFEe %1 R (@R B) 510 Fa @ ekt f&an wn @, S fop o 9,15 & fe@mn wn 21
AT Bk AR o STIYE U=s] o &Fhel AT 1.0 mm? 3R 2.0 mm? 1 9 & frdt fag
Y TH TATH m i dAeeh] a1 Q. aifer S8 qen UgiAfTam o a) H (a) ¥AE Yfaae qen
(b) THH fafa 3a= 2

1.05m

faT 9. 15

9.19 Y5 THE o Ueh ar, FEe! &a1E 1.0 m qe 3T9eY Ui=s% &1 &5hel 0.50 x 102cm? ¢,
# A Tl & " afes e § gerey g & ofw €t feren S @1 9 o mem fag @
100 g 1 Tk SoAHM @21 & S €1 7ea foig W e1am | 1 o Sifsw)

9.20 ¥1q o T qfedl o R 1 9N foe 9 oo o g f&an wn 21 yeieh e 1 9@ 6 mm @
g e W ATEIU Yfqaet 6.9 x 107 Pa ¥ e &1 a1 2 af fee &t g8 921 g ifud
TE R ATUHTH A TR g2 7 e o yeie e T Her 9R e i g

9.21 YIId HerdR H feord AR e @1 Tk €M W I i Gde ¥ 11 km =19 =l ST 2 @R
39 @E ¥ 9 T 0.32 m® I 1 ST h1 Th el {TREn S @ df el o e1rad o giterd
W TMUAT | WE o dd W S H1 T 1.1 x 10° Pa B SR SEA 1 A TR
160 GPa ®I
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