Y 8

11089CH09

I
Sl o TifeR IO
-
8.1 YftahT

8.1
8.2
8.3
8.4
8.5
8.6

fHehT
Yfdarel den feepfa

g 1 fom
Yfdaei-forepfd ok
ERIERIRINIED

51 o YR AR o ST

foaneia fag
Y

e 7 § T fuel o i o 9R A ver oI T gmen fE fRd
fyue =) 7fa 59 9@ | el wed @ fF fave & i goamH
fora yoR faafi 21 g9 31 1@ & chadl gg fuvel &1 W
feerfert qer &) Sfifira T en weRoe g8 fave 1 o1 g © uw
T oR 39 I et g fFfvea eepfa qen eTeR 311 9y
areqe W fuvel @ qfa, Sdifeq sen sfera foman S wehal €1 el
T Tor foRdl SIS 3¢ ST 1 B Hl ff T TA 1Rl 96 TR
foefua feren 1 Tk 21 39w 78 o1 frsve @ fo o fave qof
®9 9§ g &l B

el 2@ 1 W Y= emepfa qen eeR B ®1 frelt fuve
T SR ALET SRR hl 95 (A1 fa&fud w) & faw & 5
1 SfEvIehd el 81 A feret pusfera fom o ol &l R 9
e faarfia feman STQ at fém ot darg o1t sig S 21 o1 afg
o o fo =1 i < df 98 1ot YR smeRfa Td SR i T:
T & @ R fave @1 g T, 9w 9% yemifia 99w e
TR O YRIR SATRTT T SAHR I GH: F HY a8, Ted et
HEA ¢ T ST foeqy] Yeareey faeuur FHee €1 5 T I
fque W e o ® o fyves o o1 IR SR 9 i i
yafa e Bt @ 3 7 Tl w9 4 fawid g i 21 36 Y
1ol i wATEeR qe U1 o 39 U1 hl WATREehal %hed g1 Uh
3R G e oMyt wifies €

sifaitert festes o 5ol o YImee SHe@R i 3T8H fHeht it
B S0 ok oy, et s i fese #vd w99 39w, whishie
M S T AR Rfd 1 T TeEvaE 71 Y, Tl aed,
ot a1 w1 festred o fau ot 7€t o T 21 9% ye o g
S Tkl € Tor o B9 U1 oA fEsTee Y Wehd ® Sl §gd Soth
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iR oft o WofEa €17 N e Tw UM SO ST
feamet #2 W € S emanga saw feeg eifue
Tofed €12 ¥ Ul Y SRt 1% GHE o et 82
e & G S Sefeh el a1 TEl g? 56
YRR oF T9A 1 IW I AT | URY B TR
STUATHA HIHURU YR o i a1 9 f9=1-fa=1 3w
fyuel w1 fore wehR faefia e &1 % i 21 5
1A | &N Sl o Yo SHegR SR AR ol
T A | TH Tgd ¥ YA T W I

8.2 Ufaaer aur faerfa

o forelt five o U ot o S @ 3Ed e
71 afek faequr e < @ S fave o s 1 weRfd
qor foreT® o1 o A W R Fa 21 8 HeRdl ©
% oga @ 5= o 9% fawuw Sve fe@E 7@ ve,
fife oft =% & 81 5 foreht fyve W e foeus s«
T Sl € dl SEH Teh YeAmae ool Tk fd 81 S
2, S foh ueel el S Rl B T€ I a9
T YIRIfud ot o a¥eR qen feon o Sgek foada g
2| Thish &5h T M aTel YeAa ol o1 Uideret
Fed g1 AfE fyve & ke Al fhdt sryeer #1e
1 Fae <M H TFIC T 9 61 91 F &l @t

gfdelel = F/A (8.1)

yfdae &1 SI3HE N m2 qe sqe1 faita g
[ML-'T2 | Bl 2|

e fret S/ W FIE R 9a wE L e oAl
Ta! foard 9 YR 9 a5t Tehdt €1 3 fom 8.1 |

=—
. A—
>
=

(@) (b)

femm 7w &1 ot 8.1(a) H, T S I SHR SIHES
qR=s] i ddaq f<en #§ g 99 9d TR ard
fran w21 39 feurfq |, e S%d W YIREA
Tl i A Ufdeiet wed 21 A Jearifd sl o e
W do guifed 81 ST a1 Ukl &hd T I
T ! HWUrST ufderer sed €| a1 a1 Gdied yfaed
1 e fdeer o el ST Fehdl €|

T &) feafaat & o 1 e § R el S ?
favg (w=l SeF) &+ oo o qfedT AL den STt
RFTR A Lo ST 1 3Teed fereRfa wed €

gt fagft =

e 7 sUeR 3 foueli faeus sa dem &
STIIEY UREER o WA T S, S o 8.1(b)
fe@mn o 7, @ Ao o HrE weshi o s grde
fereenTa g1 STl B | @I C Tq9i ol o ROl Tehich
FAhA W S GAMIH ot hi WY a1 TTwUuT
yfdeet sed 81 @MY MU el 9o o gRomeeEEy
ST % THE el o oe U Grdel fawenTT Ax
B 8, St o 8.1(b) § REmn w R 39 R
S foepfd i srusuur faerfa wed € iR @
Thelshl o ATdel faRemas Ax AT e &1 @eTE L o
I o Rt e €

(8.2)

(8.3)

(©) (@)

a7 8.1 (a) 7 Tfaae & 9919 7 T a0 AL T @ fa&aid & 1 &, (b) ST9&97 (T99f) Fidaet o g9 o T
derT FI 0 T Al & S €, (c) STTETV Yigeet & §UrE 4 U §Ei, (d) EA ST giaeer & gure

4w 3G e AV HF G A § qgptaa g s g
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el 9 TeAleR (S i yRfwes fefa) o de @
Fig fagem 21 9% 0 9gd F9 T 2, tan 6
ST 10T 9ok SR &l el §, (I o faw g
0=10° dl 93T tangeh A § shearel 1% T AR Bral
)1 afx fordt g w1 e @ o) afas fgen &
Tehed, Sl T 8.2(c) ® Te@mn o v, 9@ off uH
forepfd Bl 3@ ST Hehdl B1 39 YHK,

SIS faehfd =tan 6~ 6 (8.4)

fox 8.1(@) H, afus @ & et 59 & i W@
T 3 Tl Tt 3R W FHE B9 9 Faifted & S 2
F B I T o U o U8 o e felg W e
feen & e B UE fefa § fyve w6 Sief Hdiea
w1 feufq ® e S 2 T S eTeRfa H foRe
TRe o for € e | e 8 St 21 five o siet
iR T a1 3= 2l S € il 56l §RI e, g
Tl & aUe qe foredl B) € (5 W WY e W
faug 31O+t IR STreRfd qe SR 1 YH: W 3 orell
?) | 29 Teufd o Ui &5thel W 2TidReh Fea ol s
ST Ufeiet Fed ¢ IR SHRl HH Selid <6 (Tl
Aol T S ol &iel) o SeR Bl ¢l

Tl @ ok HRO I foeRfd e
faerfa wed B1 38 e1maaq | ufadq (A V) qen aRfsw
A (V) o 31 9 uReied i @

A faepfd = AV—V

Ifk foepa uRfwes fomm qen fomm & i@
ﬁqgm%,wﬁqmﬁmmﬁﬁawqﬁ
g 2|

(8.5)

8.3 Th o Tram
fom 8.1 o femE W fafu= feafeal o ufgsa qen
faepfa o ererm-srent ®9 @ S €1 w4 fawaw &%
fore gfieret don faepfa T T & SFHEI e 2
Tt g 1 90 FEdE 21 T8 TR
gfderet o ferepid
gfdeiel = k x feepfd (8.6)
Sl ko STTRETIITshd e € iR 3H Weameerdr
TR Fed T

T o1 198 T e fRm € qen sifueha
weref & faw 9 e 21 qenfy g S 3 TR
s dey & <

8.4 Ufda-fagfa =k

T gfderet o 3idiia forelt f TTU 57 o fera wfaee
den faepfa o o= Heiel AT g0 ST ST Skl @
T O T HFE Sid §, TRt wieqor e a1 9r i
T YARiTtd sl gr T fran man @1 g o
T s (faepfa) qen =3 faspfa &t 3= &
o fau erEvgs TORfua oa o e w@ 2
FARIfd o i HR-4R wHeg =l H e € 8k
darE | gReadT 1 Al wd S g1 gidee (e
T T &A% T T TC o6 oF HH o e
Bl ®) IR ITY I faepfa o «ie Tk Wk Sied
g1 fondll urq ok e Qe us wrefuss o fes 8.2 °
e T B1 HWdied den usqu gfged o forw off
¥ U W T ST Tehd &1 F=1-To=1 gt oF ferg
Yiaae-faepta o fa=-f9=1 8 €1 = al &l
TErEIdl W B0 98 UHS Ghd € T i K gan g
50 gU oIS o Yy forefyd gar 81 W & e
IE 2@ Whd B fF O W Ach ot | =k e 21 39
&5 ¥ gk o 199 1 UIeH il 81 e JRIfud ot
i g foan san & ot fuve et unfaes fommsti &t
T I H A B 3E & H 3 U g fyug
ST TR LT B

ST €T D

7
:
%

0t 30%

<1% farfa ——
fam 8.2 fordl g & fog T grefyes Ffaae-fasfa
CET]
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AYB a9 % &F H Uldea aa foepfa
FAFHAE el 21 TR ot 9N ger W fuvg aredt off
o yRfoer fomnadi o2 e 1 s @)1 a9 o fag B
T foig (sTeren Y |iAT) Fee © SR |
e 1 =1 1 aawWa wwe (o) FE C

Iff WX 1 IR @1 fea sy df Sea= wfdee
W gmed g e @ Sar § SR fRY wfdee o
oS W SR % for o Fore A @ a1 A
B 3R D ok sI= 1 97T 78 91 21 B 3D o o=
forelt g, A9 & C, W 5@ 9R &l g1 f=n @
s e yRfaes T =1 A Wi el e 2 5|
fefq o 5@ gftaa 3= 81 5w 7@ ot foepfa = &1
T |1 99 I8 el o § R 5o o vt fawqur
&1 T T8 fawun 5 e fawuer wEd € e
W g D 54 &1 oA @ wmed (o) ¥ 39 fog &
ST YR 9 1 WM W off Afafte faerfa 3=
Bl € 3R fog E W fadsH 8 S ®1 A€ =
gmed foig D iR fawsH fog E ae-rw 8 df g4 &l
W Hed 21 9% o ek g0 W el @ g7 A a
Fed 2l

ST 9Ee el S e §, Hiaael-faepfa eqewr |
T 557 U T %4 | ST g1 Sl 21 330 % fow,
WS hi AT YRFAH oAdrE o Hg A qeh Gl o
Gehal B, T oft o 370t Rfiyer smepfa o oo a1
S 21 ot 8.3 | W S 5o, WRlHHA 1 Y

I !
0 0.5 1.0

foepfs —

faa 8.3 WeTeHAl, 859 @ W@ Hl & I el gEd
AT (TMEHT), & JART Fak & faw
gfcercr-foasptd a1

Sk, o oty afdeet-faefa o fe@mn wn 21 e
3 fop Tafy yome & sga eifus € fi off 78 5=
T o om 1 facieper oft wer @l e 21 s
HIE e wifies &9 Ff 7 81 wer, Wy 9
weref 2 afid ek atcaferen Tarepfa Bar =1 1 wehdlt
2, UeRTeTeh heeld

8.5 UATEIAT [UTih

s an o sifvenfrent fesmed & fag
Ufctaret-faefa ok o Tk i o e 1 STHHI
&7 (fo 8.2 ® & OA) 9gd Hequl =iar 21 wfdaat
AN oIehfdl o STUI ! WeHTRAdT UTIeh hed € 3T
ot XU gu 5o o forw g@ent wah fafdre we g 2

8.5.1 I UM

T et e <uid ® fF gfdee =R a e @
IR Hitesw, Sca forepld 1 OF FHM el ¢ a7
(= Hitew) wided (o) den e fapfa (e) o
ST T T IUTIGR ! IRAAIT Bt & T 30 Weflh
Yy g frefua # @

O

y=—
€

[T (8.1) 31X (8.2) |

(8.7)

Y =(F/A)/(AL/L)
= (FxL) /(AxAL) 8.8)
<ifer forepfar W formferd wfn €, = o
THE I T © S ufqed @, etefq, N m2 o
R (Pa) | TROT 8.1 H e Z&A1 o I [0k qefl
e | o w9 feu Ty gl
groft 8.1 ® KU U tiehel ¥ 78 wal =eran @
¥t ok feTw = Tqunieh atfureh g €1 efery 3w
H der | el g 3R I9A wW o fau sgd
Afesh 9 F1 STEATIHA Bl Tl 0.1 cm? FTHE
TR=S] o Teh Udel S99 o IR i @ialTg ol 0.1% 9
agH @ Tl 2000 N o 1 1 3Tevaehdl el &l
I oTyRYy U=R] o Uqfafem, dide qen did o
IR o 3 &1 faepfa 3= e o fo emevas 9
HE: 690 N, 900 N e 1100 N i &1 g&eht 37ef
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WU 8.1 T S o I O q T qrqed

T P
(kg m") Y(10 N m?) 0(10 Nm) 0(10 Nm)
110

2710

aﬁn 8890 110 400 200
@rer (faest) 7800-7900 190 330 170
i 7860 200 400 250
Frat 2190 65 50 -
FFEE 2320 30 40 =
[GEi 525 13 50 -
Irfeer” 1900 9.4 170 -
RIGIESIRE] 1050 3 48 =

# ggref T YETT YIS & IqId fehaT T

g ¢ TR dfen, Wda den tgfaftem 9 o st

TR BT B T HRO § Sifek I ot S A ) (3.18x10°Nm™)(1 m)
Tl IR HEeHss fesel § osEu W ety - 2x10""Nm2
aeran <t St 81 Aehel, A, shohie qe hid o 4T =1.59x 103 m
Wgh—qgﬁ%| =1.59 mm
forepfa gt
b SaTEUr 8.1 meswmaﬁ%aﬁ foapft = AL/L
551 10 mm wmﬁ‘lm?l 100 kN1 T =(1.59 x 10m )/(1 m)
9o F 58! i 1 faen & df e 1@ = 1.59 x 102
¥ (a) W@, (b) fa&R, den (o) fowfa =i =0.16 % <
AT HIW| EAHS S99 1 I TUTIh
9.0x10' N m=2 21 3TEUT 8.2 disl 1 Th 2.2 m sl ar qefl

. 3O T U 1.6 m o1 ar, f59H <41 o =amd
767 B9 I8 WM o o T H U R W i wieh 3.0 mm &, fR 9§ 92 gU 8| 99 W T IR Y

@ T SR g B G R W TS W ANE H | e o 1 6 el R 0.7 mm €311 S

feen o o T @ B8 W gidee 8 T R T G W I
W=%zﬂ% go7 did 3R U % qN Sad & e gided oh
Fafa € sEiifr 39 W A e (9N W ek aer)
_ 100x10°N TR € T Ik STIE USSR o AhT A SO B
3.14%(102m)’ w1 (8.7) ¥ &9 WA € o Wit = fagpfd x 2m
T, TEfeT
=3.18 x 10° Nm™ W/A=Y,x (AL/L) = Y,x (AL /L)
faear g, el UISIeR ¢ q91 s HAS: sl qefl SO bl FeiHa
AL - (F/A)L EZoRAIEOC
Y AL /AL = (Y,/Y) x (L./L)
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e %,LC= 22m,L,=1.6m
TROM 8.1 Y, =1.1x 10! N m2 3R
Y,=2.0 x 10!! N m2| g6faC
AL /AL =(2.0x 1011/1.1 x 10'}) x (2.2/1.6) = 2.5
Tt foear o gem €
AL, +AL .= 7.0 x10*m
SR U T gHEOT il TA HE W
AL,=5.0 x10*m, d AL ,=2.0 x10*m

B L
W =(AxY_xAL)/L,

=1 (1.5x103)2x[1.1 x 10'1%(5.0x 10%*)/2.2]

=1.8x 102N <

b SerEvurs.3 frdt T ¥ ww wMaE fifre
T T Hqferd Y9 1 9N 9R T Al S T9+t
W3 o o ol g €, o O oY emrenfia B (SR
ot 8.4 o fe@mn o ®) 1 39 w1 Froaea
FH et It AR, B, wlehl oS w1 Fe
TM 280 kg ®1 TR &1 qefl W oot die
& oot ofd gU AR 1 SEM 60 kg B 3@
Afdd H1 TAH IARY (HIH) H1 oAslls
50 cm 1 g 591 2.0 cm B 1 AT R
fafiaa R & SR Y& Iafey feha=it A 8
Hdifed & Wt 2|

for7 8.4 g § T qEET e

go7 gl frsureent, WSil, weRl MfE &1 Fdd FHE

=280 kg

YR 3 aTel FoIeeh 1 S99 = 60 kg

fiifre 1 aeft o foaees & W W erefa
TEME = 280 - 60 = 220 kg

TH IMHIRA SFHM hl AR

=220 kg wt =220 x 8.8 N=2156 N

fToaIee 1 Y A W Hid 9R

=-(2156) N= 1078 N

RO 8.1 § AT W1 I O,

Y =8.4x 10°N m=2

e A i &aE L=0.5mad e =2.0cm

T YHR IARY o STUES T h1 AR
A =1tx(2x10%)2m?=1.26x 10° m?
Y& JAET | HUET (AL) T O FHIHIOT (8.8)
1 SEHA HToh H1 S Gl @

AL  =[(FxL)/(Yx A

=[(1078 x 0.5)/(8.4 x 10° x 1.26 x 109)]
=4.55x 10°m I 4.55 x 103 cm

7g 9gd HH I B I § fa=renes et ght

AL/L=0.000091 a10.0091% <

8.5.2 3TUEYUT T[UTich
HATEYU] Yideel qA Gd &Y foehfd o1 37U
Z5 T STUWYUT 0TIk FHEC ¢ 7201 38 G ¥ Frefim
F T T ggaT Nk o Fed ¢

G = ATEIU Gfqee () /3990 faepfa

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

= (Fx L)/(Ax AX) (8.9)
T YRR THROT (8.4) |
G =(F/A)/0
= F/(Ax 6) (8.10)

ATEI Ffqeet o il TH ff e foman ST weRar @
o,= G x0 (8.11)
&Y TUT 1 SISHE N m2 a1 Pa el 2|

RO 8.2 § e MR Sl oF &I uTieh T T

g1 T @1 S Hehal € T STOEUOl Ul (A gl

U7 ) SMHAR TR =T ok (HROM 8.1) W HH Bl

21 SAfererar gl o fau G = Y/3 |
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WRUT 8.2 F® HHNI S o TV 0N (G)

T G (10° Nm-2
91 GPa)

Tqfafem 25
didet 36
cll 42
EaE 23
ARt 70
ESiEs| 5.6
ffea 77
T 84
A 150
AHRE 10

b 3QTEIUT8.4 HiH & 50 cm YT & TH FNHR

wia, forgaT Tiers 10 cm @, 1 Taell Boidh W
8.0 x 10* N #I UF &Y cT o &1 T
YaeT i 9§ Rae 541 g3 81 S Horh
feraT faeenfya & ST@in?

Zo7 W 1 Wia fieR § de 91 I Udelt woldh &
HHIR R TR 7, o fa 8.5 o femmen e 21 2w

etk 1 &hel B
A =50cm x 10 cm
=0.5bmx0.1m
= (0.05 m?

g9feTT
gaee = (8.4 x 10%# N/0.05 m?)

=1.80x 105 N m2

50 cm 1

B9 M4 € o 3equr faepfd = (Ax/L)= e /G
zafer, faemd Ax = (W@ x L)/ G

=(1.8x 10° Nm?2x0.5m)/(5.6 x10° Nm3
=1.6x10%*m=0.16 mm <

8.5.3 3Ia T[UTleh

TEd % We (8.2) W TH I8 3@ ok ¢ T o R
fyug 1 efuss <@ & TH w9 H gaEm W@l ©
[fe=1 8.1(d)] it 9 et gfdee (Sefta I o °M
o SUER) o T el Wil g1 98 fuve o Sy
H el S Al B, TH WhR Uk fereptel, Ford s
faerfa wed €, S Bl € (W 8.5) 1 Seld
Jiqaet qen W Aad foepfd o6 ST 1 ST
U HEd €| T8 Wdieh B § fefua fepan s €

B=-p/(AV/V) (8.12)

F01 T 39 q24 1 S Gohd il € R <@ o
s & W Fd § wH et @1 ererfq, A p
IR € Al AV RO BT 39 FehR Treqreree |
fodt e o o eT@as oe B &1 AH W&
¥ BTI| STTId oM 1 SIghTE =@l Bl & S
TE HI, AU, N m2 I Pal T qH A &
A TN gRoft 8.3 # faw €

SR T o ohH 1 GIIgal wed € adl
T W Frefra % €)1 <@ | This 9fg W eEdd o
freres ofat 9 39 IR e €

k=(1/B) =-(1/Ap) x (AV/V) (8.13)

groft 8.3 ® fau U sAfwel | ¥ 2w whd B
o SIa & eTraad O gat @ el stfusk @ o
gl o fTq sHepT A G (19) T AT § wEl
Afersk 21 38 %R 31T g3 Tag w1 e e
& e 1o wad afw goiigy g g1 19 S
1 STH&T T T9 @ A AfE Fiied sidr
g1 e &1 girear sifues gidl & S arg qen <e
& WY SEad B 3 w1 SrHdigAd qEAadn
ME-UH o AT o o= §¢ 74 oh hRl
Bt 1 5ol o o7u] oft oo U o erupett @ Sy
Y ® AR sa Aeedt @ T faad st @)
et % o] T W & et © aud T @
gfimd e 2l
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WRUM 8.3 T WA 41 o A 0T (B)

T B (10° N m2 97 GPa)
Tfafe 72
RG] 61
GIEl 140
Eai] 37
dre 100
IRIET 260
T 160
Sl 2.2
EDE Il 0.9
FEA SRATHES 1.56
e 4.76
BNy 25
9 A h

(A a9 TS T W) 1.0x 10*

gruit 8.4 # fafy= wwR & ufdew, fawfa,
TR TUTk qA T i 98 oTaee fEH ¥w anp
B 2, i T 3fte § @ ™ B

IO 8.5 e WEEIR 1 Siud U
TS 3000 m B HENR I aeft | IHT ok
f=reqes Hdted AV/V &1 0 it fean ©
o UMt 1 e TETE 2.2 x 10° N m2 @
g = 10 m s 2&ifem)|

ZeT Tolt W WA W UET O 3000 m Y TGN
SURECISIIGC
p=hpg =3000m x 1000 kg m=x 10 m s2
=3 x 107 kg m! s2
=3 x 10" Nm™

fo=renes gdieT AV/V BT
AV/V  =Tfqed/B
=Bx10"Nm?)/2.2x10°N m?)
=1.36x 10231 1.36 %

8.5.4 @dl 31U

YK d o oweed feen H eH areft faeefa @i
uiivder faerfa wed 21 foum @l 3 g fawifa
o o fF Tomea S § uivees faefa ses
faefa o GaMU et ?1 et @i ar o wifvds
foepfa qen ergeed fagpfa &1 otqu @l U
FEadl 21 A% fHdt aR w1 g A" d qen yge
yiqeel i <90 A o | HWepwEA Ad ®, d qivdes
foepfa Ad/d sRftl Ak 36 R &1 o odars L e
TR et st feorfa ® e 7 9fg ALE, 1 st
faefa AL/L B 31: @i 39| (Ad/d)/(AL/L)
31 (Ad/AL) X (L/d) B @&t o77ard a1 faefaa
1 YA €1 3Td: 98 Teh T § G SEeh| hig form
1Al Ok TR Sl ST 7 ured Ft yehfd W &
R 2 21 I o fAaU 39 199 &1 A7 0.28 qe
0.30 o HeA Bl €1 TogHitEm i fasemget & fog
THRT HF T 033 2 2

8.5.6 drfd ar H uamer wWifaew =it

Se fREl 9 W A ideer eafia feen s €,
37 soXeTfveren el o freg e feRa ST €1 7 e q) o
weree Wik el & w9 H Gofed & S 81 FE L 94
TS qT A STIIEY URESE &5 oh Tk ) i @ias oh
Ra: fordt fogpraert 9 F H W AM ff @eE o [ 3fg
B W €, 79 TR (8.8) ¥ ' F = YAX(I/L) o=
Fra1 81 78T Y qR o ugref o1 I 0ish 21 o7 39 AR i
FaE § o7 g&q dl 9 9 9 gfs O o fae v
FE dW &1 99 F X dl st YAId /L g em:
fordll AR 1 STH! ga dars L¥ L+ 19 31eiq [=0
g l=1d% JeH d fwmar T & (W) -

2
—YAZ dl = Exl_

L 2

(i)
W= —xYx| —| XAL
2 L

W= fol
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WUt 8.4 Ufdee, foepfa qen fafs=r geamee qomess

Il Sl N 7 - i

@ T3 o daaq e 1 feen § fawar

) aUer SN falel @ = Htew
?f'ﬂ%'aﬁ st3Red faspfar (AL/L)
(c = F/A)
STIETR @ I3 oF HHIG & S TIHI, 6
(6, = F/A) R 3R faledt o

(v fearfq & a1 U8

i qfer e W Fat g

QN el e ST

I Bl §0)
STetE T8 R Gt e dederd ST | SR

o, 9 SR Tehich (Hdte =1 fowr)

A W T () H
T S

Aav/v)

& Y= (), A
(AXAL) TR

& Bl G =TF/(AX0) q&q Gl
TR A
qedr
TR

3M, 79
e g

B =-p/(AV/V) 3T
RiED

1
=5><a’111rurf$><ﬁ§wﬁr2><anm

3T
1
=§xwﬁa€fxmxaﬂww

7® % R ¥ gy ©ifgs et (U) & &9 §
Hufed 8 St 21 37d: ar | vered & ufd Ui A
e ifie He (1) =7 —

= —X
u g (O¢ (8.14)

8.6 Tl o WARY SRR o IIHA

e Sfte o gl o YoIRY STeRR Wi STEH it
Bl g1 et ettt fosmei § g o woaww
EER o RS T 1 STETh Bl 81 S
oIl 3R 1 HeHTs fered o fau ygsa g=ai
1 FEerdl 1 T SAEYFH ¢ 1 S FHH 7 W
fomR fepan @ fop qodi 1 ST § SMUR &% ®9 H
WK <l Rl STURY UN=S] 151 @R 1 1 Bl 872
] 1 T & AT T TRl fRfqe +1 enepfa w1
B 82 31 U oh S HEHAHE AR o
I ¥ T ST 9F B

I R ! IS qA Th H ¥ W TIH
o S ok foTT yogert oAl | ©Tg T U el WE B
? oo wR =1 Sig e s @1 & & Al an
forfi 1 7eg | i S ?1 °F o T g T uE
o ST @ FSTEeht o1 " &1 wmed 10 Hifesw o
(Imetric ton = 1000 kg) &1l TG @1 W& foha
el BT ET? ST, B9 T =led € foh 9’ W
1 TR w1 9 fawfud 7 #X 3| safan famn geme
o 9 sifuss R g1 aifeul 9Relt 8.1 W g ual
o € % 93 s W W ;e (o) T
300 x 106Nm2%IwW@é€Wqﬁv_§§
1 Ehel 1 FAaH HH ®

A> W/Gy = Mg/cy (8.15)

= (10* kg x 10 m s3)/(300 x 106 N m?)

= 3.3 x 104 m?
I AR IRESE ok T o fAT @ 1 em e
o G ST €1 RO, el o fau 9R |
a1 WIS (ST S| o Ureh 1) e s €1 59
TE T 3 em BT 1 T Al T d5ga fowman
Sl 21 39 53 o1 (ohel IR SAERIS ®9 9§ T 8
B B WM zEfan i fmtr § o= qen
el o foft T8 Tl 1 gHIN dAvil i 0RE a8 9
Tl AR ol YRR ek ST | ST S €

et 91 1 39 YR fewmegd we g © forgd
g T gU AT oF AR hi, T 91 1 el 379+
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AR &1 I8 HY o | TH YR, a1 i fesmed o
TUel Wd WAl 1 SYAN wgd wHEfed 21 a el
feafqal o, ¥R o Sidd V€ o dhd HI THET §
FEHN T g4 & Hedqul Bl 21 IS I AT
dfehd B A1 LN TE =fen| B9 frd U g o
IR H foam w5t fadi & g emenfia gt qen fomeh
Teg foig W R o §, S o 8.6 W @
B T 1, IS b qO1 HICE d HI TH Gg1 ok HeA
fig W IR W& 9R @H 9 S99 Us oid AQm
fomert amn e

6= W13/(4bd?Y) (8.16)

W

8.6 G W amenfa aem @< W 9IRd T 308

offgT | heteherd 3R a1 3 veel € ug ok
&, SHH STAM Hh 3@ Hee w1 A fRaAr S
bl ©1 THISHTOT (8.15) © &H <@ ¢ foh fordlt i gu
IR & oIt 51 w7 w3 & fau 1@ g7 &1 39
{1 AeT fSreRt 2T T Y 3tferek el fordt 53 gu
%o o T Sk %H ST oh 1T AISE b okl &
Il d ! g1 A gurel il € a=ifh 5, d
wfeh bl ok STTHAMIC! eidl 8 (A <US Hi olarg
FATIS HT S & AMe) | Afeha 5a qs T 7 &
& R focrpat St WM W @ 8 (W T g
AT ATl el T U1 e S hiod ©) , A
TgH W U UH sfehd B Tehdl € S foa 8.7(b)
@ T 1 T Mg Fed 71 T 9= o fan
e o7 8.7(c) B @i T enepfa w1 sTmey
Ifesg foran s 21 T ufest 9 9R 98 S %
o sIgT gws qen sk Uk o forw ot Hier ferdt
21 T YR 1 3Hd § el o1 =Aoer 3 fom
2l TUS & WX I Y fHA1 S Fehal B, 37d: AN
ER RS

P

<o
(a) (b) (©)

ot ve #1 fafa=T s1ggwer IR=a7 STl
(@) TF &t & SIAaHR IR=ET, (b) TH
Tt 2t o 9 ST 8 g 8, () TR
FET & Al GEl o fog QTERIaEr Tge
TR=331

ol qo1 Yol | @rel A1 TR b1 U off Sgd
wEfed 21 et TRl arel e st foe1 8.8(a) W fe@m™
T3 €, heAleRR Trhfd o1 8.8(b) ol @l shi a7den
F IR I Y Gehd €1 e gt 1 9o w1 uRigs
fesTe i W 39 o1l 1 &4 W& ugdl § fF a8
o aftfeafaal & @ wear @, A @ el @i
quifad gl o o1 Seleprea fovaadaar sfg
1 7?

faa 8.7

<

N1

L

(a) (b)

o7 8.8 @rt I WEI: (@) WeAd G &1 @,
(b) BeTERR a1 @w

et W fHEt wdd #1 eAfushan 9 o
10 km Eidl €, 59 9 o1 3% 1 =gl o g o
T fo=m s 9 el Tehar 81 T eid 1 SR THE
e & eqia el el €, 98 wgHl %l 9
HTETH Gidae YEH Hd @ TorEen SA=aid 9 gented
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(fager) & Fehdl &1 ST & TR 54 o HROT Yidael
39 wifdeh 3TTETSH Yfdeel ¥ &7 e J1fet 99 ™
Je™ varfea B (fawen)|

A h o fRdl Tdd 1 dell W, 9dd & 9R &
U] Tehish &Ihel T oM ol sl hpg Bl @ STl
p IEd o FHM T T 9T g Toc ™ R0 81 et

T T 57 SeAr fGu o 39 9l 1 S9e S €,
wifeh gefd o R = €1 safaT 7 <& = e

Ttea St fearfa & 21 71l Uk 1T reEd € S
AT hpg & B o7, Tl wrefues Sz o1 Jearee
G130 x 107 N m2 8l 81 38 hpg o aXeR @A
el p =3 x 103kg m, 89 U1 €

hpg =30 x 10" Nm™2

@M, h = 30x 107N m2/(3x10°kg m3x10m s2?)

~ 10 km

I AR TRE H 34k 9 SR 2

|I9n

1. Ui 85 W YT o Sideel g & aon fom § fa=irenes =< faepfa giar 21 31w ar
R fH YRR ok Fiaee B & (a) T Fideet — Seed gfdeet (499 9 Tag) a1 gited dfieet
(TTed § 9a5), (b) 3TI&IH Ffdad, Tl (c) Sefd Fiaaal

2. %0 fawqu o for stfrerat el & ufteet fospf o STHAMU el 21 38 g% 1 o wed
&1 TR 1 feeRish Jeareerr o el g1 faeuw el o o W fyuel i
YfafsraT 3R Yeareel SHeER 1 Jui i o fIu i FedTeer urishi ~ 2T Uik, STET Uik

TN A O 1 IUANT feRal S 2

Sl 1 T o, S AR el €, §h o 199 1 Ulel el il
3. W %I Tyve qE A1 Hiied o i Bl € d b o 19| w1 B9 Bl €

F/A =YAL/L,

&l AL/LTive 1 a7 o wited fospfa =, Fioefa sa= &6 9l goiifud o %1 A6 €,
A ST U3 1 o8 98 ehel € T5E W F YR Bl € (A deea) 3R Y e @& 5o

1 I O T Uil F/A R

4. 99 9 T AR el okl o TR R S § q o fuve 39 yehr fosfid g ©
F 90 woteh el has o T 9 i S faeefud Bt ¢l U hete w1 Afds faeemas
AL SR 9% L @aad a1 ¢l 56 YR &1 fa8q0] 9890 Feam ¢ SN W ghaad

TETU Hiceel Bidl 1 36 FehR okl Widael sheet Sl # € Hed €l
TH YhR o foreuul & foq g o W o1 &9 8 o @

F/A=GxAL/L

et AL fivg & s fR o1 yorifud 9o Fat fgen o foenfud ® SR G eowww o 2
5. @ %iE fuve Radl 59 g1 @ T gided o SRV Selld Gdted | S € o g o e

F1 &9 14 8 @ 2
p=B(AV/V),

el p U8 W 59 o %R0l e (el qiaeet) 8, AV/V (ST faspia) 39 34 o %R fys
o e o faeerss o 3R B fYug 1 See une el 2
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faomuia fawa

ol AR 1 Tk B9 U FHE T R A1 SH g R W WR (F) @Rt afd TR T R s
BN 39 AR W R §ef R o sWeR MR fadd gian 81 weg a) & fondt aies A W @
F 2 ® 1 & 2F | o@: @ giaea, St 9fd s &9 W qF 6§, F/A B 2

T 1 T Widee-fasa @ o shael Wass o & a9y 2

T YA OTh q1 STTETV ol heiet SRl o forw €1 grfies eid §, $8eht RO 9 ©
o oharel SIE1 1 €1 1S 9 STehTd Bl © |

I FeATErdl TUTish 31, Sl den Tt geft o forw yrfies g R e 39 feafq o srae o
Ifeds | Hafud © 5 fIUe %1 g% 9 q9H Siiee o faid gl © difeh I & STt
S &t & T @

wTgat & ferw =7 ek 1 W Ty e SR WeareerereRl 1 aTden S gl €1 AT O
o 31fueh | a1l ol | warg o oftel uiade e o Ty eI el i Sfevashar gl 2
e Sftem § =R 98 “Ron B © R S wem sifuss dfd g €, 9 sifes geare e €, ifehe
g fhea €1 aredel § 9 g W U gW WR o g 9 afd e 8, sifersh g eug S €
= ®9 H, fHe wh fKon § smifua fowus aa o= fomsti A of fasmfa soo=1 & gepan
B Ul Rl o ufteet we faepfa & di= sTiaendl o1 o0i sheel Tsh Weareerdl i g
& feRan S TheTl ST o foru, erqRed faekfa & sfavia, srgwee famn (ufess &1 fean) ®
off efigr 3R & STum fSget 9o 57 o T e e @ wd © (9 e s
FEd T

el T |ige ik € € il 5ot i e Uideer fwd fowiy fgen @ freifa @ foren s

Tohdl| fwet favg o e 9 W et e o1 ffved i w1 5a &1 & fyeEa faom
B 21

8.1

8.2

SIRIES ]

4.7m @9 F 3.0% 10°m? IR FIE o Wil o R 91 3.5 m @d d 4.0 X 10-°m? 3TIIE
1 & dlel o dR R KT T GuH IRAT & 9 R ALHH W STRT AdsAl § gHH gig et
2 | I qe e % 9 FeAdl Ol 9 S 82

o fomr 8.9 # fepelt fRu 7w wered o forw wiqerer-forepfa ok witan 0 21 39 w9 & forg
() T YCATET TUTh, G (b) Tf-The TXE QrHed =1 22
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300 —
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0 0.001 0.002 0.003 0.004
faerfa
faT 8.9

8.3 < wgel A 3R B o fory wiaera-foepfa e fomt 8.10 ® <wiiw @ €

faerfa faepfa
fa7 8.10

T W K1 TH & A AR G T R
(@) forel weref o1 = yeoreern s atfues 22
(b) < uref § S sfus Teied 2
8.4 Trefefaa < sweml &1 &9 ¥ ufgd iR &Ro1 gied =aqsd 6 9 91 € o1 3T
(a) ST KT STUET ToE 1 AT U AT B;
(b) T Fueel =1 q1 SHek SroETY o @ Fruifa g 1
8.5 0.25cm =99 % 3 qR, f5H T 0 1 9o gH3 diqel 1 €, fosl 8.11 o @R wiftE &
forT 9R 2™ e ael didel o ARl h1 oieTgAl HHY: 1.5 m 991 1.0 m B | AE e a
diael o I TS HAL: 2.0% 10! Pa @M 0.91 x 10! Pa Bl 1 $EA1@ a2 aa o a1 # faer

T UM HifST|

A\ 4

VA A A

1.5m
e

C 40kg

1.0m
e

| | 6.0 kg

a7 8.11
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8.6 UgfafEm o fRdl 57 % fHTR 10 cm o &1 SUHT TH Ferh G Feafer aR o HHF T

T 13U UF o @ Ferd ¥ 100 kg F1 TF 549M S 5@ @ 71 ugfaftem 6 saEgo
U 25 GPa €1 38 el ol Seaier faeene fehaan gmm?

8.7 T3 TWUM o IR TUEY W@ SRR &H 50,000 kg S o ol 51€ g4 &l oeR <3
BU B | Wesh T 1 ofiadd qen sredt oA el 30 99160 cm €1 HR T i THEHE W
U Y& W &1 quted fapfa i 1o wifse

8.8 did 1 Tk Zhel, Forgent syeel UfeaT 15.2 mm x 19.1 mm % €, 44,500 N 9 & o &
= a1 €, T sheel Yearey Tl 3= g1 3= forpfa w1 om SifsE

8.9 1.5 cm T %1 U 369 1 hfdel R SSH & foIQ g&iwrel o S 1 47 geqr o g
e 3R Ffeel 108 N m2 € dl S Sifuehdn SR <1 T0AT Hifere f58 shfsret $a1 wehal 21

8.10 15 kg SoAUM &1 Teh §g gl i diF ari, fow Teieh o1 ofel 2 m ®, | Hufid ofeshrn T
B Tl o < AR dldl o € qen e Aol e w1 €1 qRi ok SATEl o STUI TeRTfeny, Wedeh R
qE I B @A AUl

8.11 TH HIX A <olE oF TO9d o dR oh Teh TR W 14.5 kg H1 SAUH &Y HL SY Tk
FealeR g9 | TAME S €, 99 H el W SUH HI00F A 2rev/s 71 IR F TR IR H
&ahel 0.065 cm? ¥l dR H TR sl 701 SHIST 56 goodM 39+ 9o o freray fig w 21

8.12 7= 53 T3 ksl W ol o AT JAR TUNF T TUAT HIFST; IRATF =07 = 100.0 L
3@ H gf§ = 100.0 atm (1 atm = 1.013 x 105 Pa), 3ifaH T&@= = 100.5 L | 7@ a0 ® S&
el A1 o ST eATEIdl OTeh| i ol SITelT| TR Weal § HHeAed o 98 A s
aAferer i 21

8.13 STl 1 Scd 39 TEE W, SEl <@ 80.0 atm @, foha gm? faan e € o g W et i s
1.03 x 103 kg m=3, I i HHedl 45.8 x 1011 Pa~! (1 Pa=1Nm?2)

8.14 Fid & Td R 10 atm FT JeAF & o R STk FqT § FH=ATHS SR HT T0ET FHifew)

8.15 i o Teh SIF 5[ %1 Teh R 10 cm T €1 T W 7.0 x 106 Pa &1 Sl T o T 3Hoh
ST | Hepaa feptferg)

8.16 T Tl a W T@ H foha i fan sw fh 98 0.10% ¥ wdifeq &t sm?
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