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3 & TR 0T

fusel stearl | o1 foRelt 9t o gare § fordt g o 29 aret Ty &1 erere
FR gor &1 FRE 9% W AR T 9 39 9% o QIES A1 STehfa A1 S Rl
uRefda =t Fehal €1 SN o fa S fRE o 1 wHEAT W SHER! o
o Y ST oot M ST @l THeh! hfd Ud @iz sHl H ufed @
ST 1 S ot g2l fordn S @ df 7 7ot qafagen o on St €1 o1 o el
fosret fredt o fooret gu w9 9 ot foFelt oRg R 9@ @) 9 ORI T 9
T W R A T o feorfq 1 9 T oid &2 T, 3 70t ue sepfa A1 @
W & HR U T YR F U STI A SR T WS @R W F
ot € Sl o a&gell o "Hel § UH el g 81 el 1 UHl HeER Soh
Th T W R wxar €, o weameerar #ed €l

wrell ot oAy wepfa (To1) 1 gAR 3 Sfted o TR WEe B1 SUhT Her
T oty frdt g S8 &R, oA, fawe Nt i olew™ ¥ Ygad B a1t oheat
(T9etl) 1 Tmed I [0 H THA 2 TG 00 HT FAN e SR Yot o fmior o
TR <1 (i) R g o1 v o TR S ¥ 39 SR | ST e aRedHr
F YHT @ TR A HET |

EEGLE]

TG AT oh I h A% W:

o TR oF SAUIfeR THGIA oF STYR W UMl hi oA STeeneli § Hg T Hohil;
TR TS Wiiesd (goed) aigsti § 98 X "oh;

yfaaet 3R @ H 9T A Geh;

el gy 3 o fau dfqaa-faerfa o &1 oeem & Weh;
gmw,wm,@ﬁwwWﬁﬁWWw;
o Tordl R &1 oy fefasl el &1 =9 = &L bl
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8.1 ¥SA T 3MMUT(aeh THgia: JHRT-AUh oA

B0 WM B o g usred ampet SR etueti @ faeiek o elar @1 qrempet
IR 21upel & o9 HERG 9 F 5 w1 G H1 FuRon e 1 ettt & o=
AR Tl FI AA-3T[F T Fed T

HAAU-ATLF  ad AT

SA-3F ST oF =

=Rt oF % & fox 8.1 |

fe@man T @1 W9 @ erupe

o ot T sifue B €,

— 3R s Colc i o

wra ® foge afmm &y

B ®1 W IS o W

Fo.8.1: SfT-10 st ot sfavr-aruw welwm % Urefe ST €, el STeRYOT

< T I TS W T qEq SR

THah M da yfawsaw

(Repulsive) 8 ST 81 R T W 3 UsH & o9 oM aren ot I & 81 98
el (R) | wiefed sheea 2

Tq: AR SFA-T[H iR R> R T T0[si o o9 Tehvish ot H H 2
& R< R T U & ofter gfaekte oot w wa 2

S T W, W W i Stewel W10 UH-SE o hIG1 ke e
(U 10710 m) 3= STaT-A0TTaeh el oh RO 9 oo feorfa w® e feer wd
g1 379 MY HH Tehd § fop Trell o/ uiel w1 R fAfvea & e ?1 gat
¥, s % A siad WeiE sirer s @ %, G ST Ae e g 3
3R 379 JocHh €9 U 59 g1 oF Fuul geque & ofiX sl wH o fog
affueh Tds Ted €1 376 39 W Hahd € o 5o vl 1 R fafvea o=
TE g 21 g9 T f5E 9t | W@ S S R SMehia U Y o 21 T
H ST TR WMol Sigd SR T & SIR STUIforsh St 1T &fior Biel & (ST
T | 370] feRelt o G e o fou poieads @ €1 gafen e 6 e
AR emerfa Tafvem =l e

9 F

O
ST [« Ro—>]

i

Tar] o fawa ¥ wreiw wwda gieson

HOR H TRAT] i Hehoddl JRAUMd I el HUME Jod SR 8| 371
Sfem T 1 W T D% WAl Y9 T §1 9 YA (SARER o ue)
o framft o
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3k TUR, SRS hi Yo %] LAY AT A9 W S ¥1 ¥ WA U
AferTelt 21 TXATY] TS ek fafir sropet 1 fmior e 71 Ak < o)
fHetY o10] o © 39 fgemve oIk I w9 faerdt 9 o1
e wed €1 9 A9fuE I % i@ A1 AR % e S STHH
ot TR TR oA 5 i S (ATAdIaR) H A 9] 1 Wes A
offl 9T 38 107°m 1 Hife F1 3th1 T o, S foF O] & FHEE FA —
o 3fih U WET % HIGT HHS B

A e f&an e o v/ fordt I W aed =t %1 9A foman < € @ gHat
Tepfa 1 TIES (StUdn ) S<d W € i foequ Se= @ S 21 faego
foha B € I8 a%q o g, aTehfa SR e o W R e B1 o feegon
FH I I B2 9§ A 9% O AT SR SR TR Wa A H TAE
F 2l

IR0 F AR W 39 F W wE 9r ikl

TSHT S Al SHh! oS | e 11 STal
2 3R 9R %I 3 W Ig AT qareen
T o7 STt 21 SH TRR AfE @R hl 1T

1 TEEN ST A IR I A T IR @
T T W ST iR § S St /)
T TR AR o9 A S W T T forr 8.2 :ow &t St W @@ T o

T THHT ST a5 S T R T T ﬁ;‘?mﬁm@
[ W IE ST e ¥ o S €
(fe= 8.2)1

fret =a%q &1 98 U fSoer worawd fawds a9 ged W e A ST qA
STPTT TH ST (STHIT) W FT Al 8, Yeeeqar FHeerdl 8l

T o] S foEus 9o ok g W YUl T W U Yot ¥ o Wt ®, gut
YOS Fealdl ¢ S 3R, I foeush 9a1 g1 o +IE 9% T 0o A
o o 1 HE ydfcd & Tt 3R o uRafdd w1 # € w 9 2, 9 S
gut gued wed & Uit =eer | quft gl 5=t 9 dmed o S @ R
F &1 Fpfd | T @ FiE gl gt owg @ iR 7 & FE Il Yo a%g| Foew
W T AT YOI TR WA ST TRl © 3R G qeet qui geed 71 S o
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o w1 e fokiy et €, 9% Sat € g Bt €1 f1:5kE ey fawgo
fore T ST & fAu FE Heel ¥, ofwd Wi e § et
faeuu off Tewyul ¥1 S UTge W HIER I F1, O1g o IHE! H e IR
Tieh-dled w1 YRRAd <@ BTl I | T wfes fo&90l oh &R g 694
B JEATAT 1 AR FA -0 ol & UGI §R K1 <1 Fehell 2|

S fF e S € f 9 ong uw fAfved wm H oraftd 9gd @ wrEmpet
g fafifg et {1 Y% WANY] W ITH ME-TH & WAS o oAl & 99
Tl 81 ST el o 0T 319 %1 UH SATehfd s+t Well € Toh Wik weay]
feor = sraen ® wal ¥ 99 9% Fefud € S €, @ WA ST g <9n
T S A T IR IR STTRAE AT S<e et €1 A% faepfa o wefer 59
T M | 9 W € (1, (R>R) @ YEE TR 9 I B § SR
T faTdd, A% ST SR X e S € (319, R<R), A e feshtor
I S T Tl T Tl B UAHET S FEd 1 ¥ T GHS Fl ST
d feorfd o o o ¥ 39 9% o WAWET % HGER w1 qoil Th U9 9 9§
H S gl 7 fomd 1R fom @ 9

379 BH 3 qhl 1 T Hd € F8 o 1 foefud w6 o fau 9 o
I &

8.2.3 Yfdadet

e foRel %] W HIE S o A BT 6T el oA Sl 7, al a%] i
JRTd o WES § T S ol S 1 Yehfd o STHR IRede il €1 89 U8l
AT Y ok € o faequ i ufshan o, oo w9 eyupe o faeendH
o SR ARk T ol a1 81 Sl 81 98 ot faeuur &1 fadier s

2l

fawfua o o T TURd UR=8E o Uid 3oR1E &1 WX Sl i ot 3T
YETET S o Ulaeet el Ser 2

Hreeee § Yo ol uRe § faeus 9o o THME BiA @ a1 gEeh! e
g fawus 9o w1 e o fawda e {1 36 R ufded i arEeTen §
A W ST IR=RT & YA THE &9 § O ol 9 9ol gR A S 2
IfE faedsh o1 1 GRE0T F2 3R T8 A &5l § seitd @, df 36 1 ¥R
9 fora " 2

YAgA T fa®us 9 (F)
gfaee = oIHA | anRd (A)




e -2
3G T el I AR
F

N qﬁa’a:A

(8.1)

gfcrerel o1 A5k Nm2 €1 et ereed, stfiiereserd =1 1% e 81 Tehal €1 3TEY,
Tk 9R H HHI: S|

() ameed ufdee : i faeus o0 a%g =1 e &1 Ko ¥ &, @ 3= yfaera

areed wfterer sheemal 21 8.3 (a) IR 8.3 (b). fermfurat
Fe—— —— > F
(a)
F—— —— F

(b)
Fig 8.3 (a) : 1 Ufdeet (b) WUie Uiaerer

(i) TfTeTrraq fdee: afs fowus aa a%q o HYUl 9d8 W 99F T ddad
e S e foh avg i fepfa ® 9Redd 7 =, @feh sTaad | aRe
Bl ST (9 8.4) A1 39 YehR 3Icq— Uil sl Aferraeq fdeiad el gl
STl B1 3T o i GOl Tde W UH GUF 6 AMH AfciEaq Hfdse
3O F Hehd | el Hag o fetaed ufd S &5%d § % w
el foreues 9t <@ FHeddl 8, Sl Hag o ffucid ufd ST ahel W
SO SRR YT o i Wfaeel F8d Tl

| F
FY | iF :
1 1
» | 1 1

—bF F <F--F F—:—><-l—:———:———F—-><-:—F

I ] I
1 1 1
1 F 1
F F I v I
+ e A __ )

| ;

(@) (b)

Tera. 8.4 : 3rfuera ufdee

(i) TUBTSR Ufdee : A foETsh 9 e oF TR 91 TRREE 81 § &
Fe € (fo 8.5 a) T fop og o ermaaq o uftedq gu fomm smepfa o
Yfed Bl Sl €, 9 39 YRR 1 idael 9%UE Gidad el 81 e
S 1 b SeR foe 8.5(b) W <@ien e € o qwe i fow o
woh1 T Sar ©1 gmen faudid wet @i wWO Aok Wl €l
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1. 8.5: (a) 3Tu®Us Ufde@ (b) Ueeh &l fohk & fawerrr

8.2.4 farfa (Strain)

faeus oo o o5 i fometi ® ufted= & S € wme ®9 9 aeg o famr
T ufa geag famr ufeds (S oerg, e a1 anmgas ) @t faerfa wed
§1 77 T wgxd IRE F1 I BN % FROT fauEE a8 fawas o &
ST Y bR o STER, forepfa @1 9ehr =1 it €, (1) Tt ferepfa (2) e
fopfa eiR (3) owuss faepfal

() Yeita faepfa: 9k o eveus 9o & STAm o frdl o w1 oe ¢

o A¢ uftedq g € (Fot 8.6) -
| -
v oy L T A <—€—><_QM
ATE e T Fors. . o ot

(i) SMITaT faerfa : 59 TH HE I@ Ap ok AN

o fordl a5 &1 oTepfa ® 9Recd g fo 39eh lAp
AEad V. H AV URadd & (o 8.7) a9 rTTTTTTTTTT
_i’ i <«—Ap
qET # e AV I 5: v
S T = LRI CE SR \Y TAp

(i) TUEUSR Taerfa: 59 TTETS 9a Tei W@ (97 8.8) 71, @ 9% faefa
3G 0 g A 1 Sl € S FivEd 96 W U we W@ fawau & 96
AT €, AR IO BT A wgd wH 8, @l
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fera. 8.8 : stuwus faerfa

8.2.5 &g AR o faw widee-faerfa

THEAM STIE TR a6l ¥IqaR W 98d 9 d9gd YR o %A H o+ W
W SHHT fapfa o @ wfdee <o oren @ fos 8.9 W <wilen W @1 Ew
T g% H o9 el 3R fage w1 sremER Wi fen fafyre W ©

A

- gfaeaa

C E
B

TeATEY TR
TR W

\ fastsm faig
que fog e AEn

0O D

Fig. 8.9: Teh 3Td o dR o fow ufdeer faerfa am

—> fapfa

(i) THTUTfaeR & OA: 9% H1 OA 9 Hieh @ € fod aar wioen € fo <o
&3 § Widee faepfd & THHAfaR € iR 9% 1 SRR T T U FoAy

o % WG

(i) WeaTeerar Har; g faepfa w1 A ofier 3R =@ fean et wfdee faefa o
oiEdy qEEE T g §1 gy, aR geay el §, e, fawush e
(9R) 1 8 3 R I8 A gt feorfa & o s 21 faspfa &1 eaferram
M, el e %] (AR) H Fedree] 07 Tl &, Wl ST el € | Jereerd
o o R FE off T ifies 9% S| FeER Hl T

(i) Torg C: <@ dR & ¥ B @ eifusk @ien s @ a faepfa eifuss st @
5l T IR o e (Eed) e St 1 38t o1 g gan f fawuew

A T o ] Al IR AT Foreee H T&l 7 9wl 9R i HR-¥R %A
FH W I (dR) fagferd g1 1 o 21 W@ fo o CD W@ &1 <@

221
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THA ST Fehell T I IR H1 feafad & a8 & 9 foepfa 1 wemdt ¥ Fed
g1 f§g EF oI5 dR 1 IR <A &1 & o1 Tl 21 SHY HIE HHl e
Bl

(v) Tavsm fag F: fog ET o faepfa oIk oSt @ st € 3R fag For T
TR & AE, 9 | gfg & o ot R B T 39 fag W AR 22 o
21 39 fog F =1 favsm fag = faum fog ==d 2
favsH foig F W wfaaet = fass = wfdeet a1 a9 &\ar sed 1 oy g
% R Th I W A S FohA Al Afyhand Yfqaal wd gfaee e
2, 3R % idee qen fasferh gfaeel 1 o1ud GIam sieh shead &1 fsed
o s O 10 3R e | 5 foran s @1 g9 T 1 ArRe SuE B
7fE goareeran S iR fasfer fog o e fawuur st eife e s € df o
T FHEam g IR g g 9 # IR R € 32 W € A 98 W
FHedrd €, S9 il

8.2.6 Tog o fau ufaeer-faerfa =

I 9 W FT SH HT TR A
SEEE R A s e Ui A e |
& TH W IE I HA TR R |
3T S |1 37, ST TR & E
ware & (Plastse flow region) =&l €1 e i
T v=red ek forepfa o A Tt Aadl —
I T g TR (Elastomer) 2 4 6 3 T
N TATEeAH Heeld 2| T8 Rl Fig,s,lo;wga:m{%@ﬁr-uﬁaaam
IeR AT fa=rg o RO Bhl

21 o 8.10 & & a4 g ®Y G A HE A@F 2| YU, Y 3@ Fhd © {6
TH o 1 IS ot wn faehfa o gEud T 21 o, e fawus ot -
0 feral STl @ o1 Sk U W1 STTEA TE Bl € Seifeh 78 ¥iagel (Sample)
a W IUH g oA § o7 war €1 ure fawfua erawen @ qgot frafd # o o
D 9w wal g i, g @ faefid w0 § fea T s stfuss g
21 39 YR TE T H o Holl a9 & S §, S FH & ®q H Whe R
1 (38 Y TS i 10 TSl U IR Heqd X Fohd ©) | 39 URES hl Feaees
e (elastic hysteresis) FEd

Hearey SfoIed T YeITa-3Teeiehi (Shock absorbes) ® Hewqul @M 21 faeaes
o G Sl T S A TG BT §, o8 Teid-3Taeiueh § §ied g S e,

ifeeht
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el Tk B2 A0 € 56 TR i Tl g € S R yera sreeiTs 9@ Se Sl Tl A
W@ 2

T Wl foETs o9 oM W e a%g | Ak 9ga wu fosfa sa g ®,

@ T o A YoIE Shedrd! B A B9 4 Teh UHM (@S 3R eI o dR P——
o 3R gH W TAE fawush et s YA S ql 319 qd foR gend o qR  Wg

o IR K1 3TUe el § HH gfg g ¥ AP T % dX H 9 We ok dx

o waH foasfa Ue &6 & fau seud o 9 o stfues gfdee o s o
farequr o fou eTaafyes wfaael =1 avgshdl I8 <9 2 foh 3oua o Seq—=1 o1

GoAA Sel T6E Wi STUeN 3Mfush T 3Td: EAd &g W 3Tfueh Yoy R

SETEY0T8.1 : Toh HI ol aR o fo @ 100 kg 1 9R SIZHM@ S €1 4 ar”
0.20cm fE=em €, @ (i) @ fderer 37 (ii) aR & faepfa 1 Torm it g =9.80

ms
IS
F Mg (100kg)(9.80ms™>)
(i) T Hfsel =~ = == = 00010
=9.8 x 10’"Nm™

- Al 020x107m
(i) o faerfa = 7= 1om

=0.20 x 102

IETEIUT8.2 : LI TR i STURdH Targ 71d Hhiferg 8 2 T e ST Hehdl
8, A% 95 Wide = 4.0 x 10° Nm2, ¥ = 7.9 x 10° kg m™ 3R g = 9.80 ms

T AR 1 9R W= Alpg, STel, AR o1 3TI9Y T=s] €, p - &1 o, 3R

. ~ W .
¢ SAferehan @EE 819K o 399 YR o RO S Hfded = = plg= 77
gfdee
e T & W wfee = 4.0 x 108 Nm2, &7

4.0%x10°Nm™>
= (79x10°kg m ™) (9.8 ms2)
=0.05%x 10°m

=5%x10°m=35km.
379 3T Ueh foqH @/ o791 WIIfd b1 SirE T Tehd 2l
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Q

1. S@-sTuifaes aefi i Yopfa ford yeRr gfad erft afs fedt ag ® ammen
T fawue e (i) Sa-3MUTesh YUl i WGl Bl (i) F-SAuTfaeh
GUFRIOT h] STl B2

2. afx fFdt 95 &% TH fR # qeaEE e R W@ SR sue @ TR
o TR URER] W oEd Sol ol ST A Uideel ud Tt fhe wehR
T B2

3. ¥l 9 % %0 faeun & fau gfdeey fasfa &1 omgam fer wa 21 5«
faeuor etferer € Sl €, W ST fh g8 STUM S A a]?

4. T ofiftefaal o ufgaa &1 9@ gfdea a1 S 22

5. AR 4 kg THAM hi FEAER 4 m @& F 0.64 mm A o dR H dehH W
THHT A H 0.60 mm FI I B 7, qF T gfaerar IR faepfa mma #R

1678 W T2 gh A g W T o fau wEm ek faehfa oIk gfteet @ wr
fehT SR geameerdn =1 oM wfqaifea feran St o 9™ W 3@ FEm & g @
o wed €1 38 MR, yeme @ o gftee faefa o gaea @ 21

o o

arUfa, gfqaed o faef

PIGEN

— =feris (E 8.2
a [ (B (8.2)

fordl TRTel 1 JeATErdl 1 "9 feerier ARl E
%1 YedTRdT TR (modulus of elasticity) F&1 STl €1 <oy
=ifen Tarepta stferfar Tf¥n ®, 1a: Yeomeerdn qonieh shi fon 1 o0
(0 Aer) ot gfdeer &1 wifd € €1 39’ gidee
qen fospfa W FR 7@ *xa1, dfhd a8 a%g &1 Ypid

W R @ g1 W v % fau emu fefafea
foramam X whd 2 S

e

Yo
[ — i
T Hiet 1 e ook s8Rt ol fo Jom H o R f 1107 o frem
T@ el 9 Tl &Y ST i 3@k fhl W & Hi F fore
whe o e (e 8.11) 1 39e f=et faR @ 100 SUHITT

ifeeht




UM 1 Th AR o2l 3 (100gm WR @S IN ool o qed el €)1 39 o
o ®RU Fg # g8 @R | gfg &l "l 3™ 39 W 100-100 WH % %A H
R 9eM S| Y& aR &1 o g8 @ &f gig &l Al 39 YR 500 U™
T R ! SGH ek o YTl of | 316 9R AR oAoiE # gfg w1 SmEA | uH
I STRfd HE T2 91 TS g ok TTFH 1 Uel w22 UH Th dief @
B =1fgw) g% 3t ar € o 9r qen fasaror 1 e frer 21 39 fopan w1
We & dri 3R = Ul o WY IR

3T T8 SIHRI BT =1eT o g o a9 1 e 3 arer aeed feg qems
7 o YR o &9 W Y e € o fu 8,119 <A e g1 e @ e
fF 59 ot Torg § 9R T W 2, 9 fEn w5 ol sedt €1 o ¥ 9% gfg
T Gohddh §N 9AM R 9 W © @R 9 (9R) H dfg AE & faw gEm
T S Rl B

Tae Th
(1635 - 1703)

oAl Vel o HYTel JANTehdl Yo goh, =S o HHeRIe
| TRt fafae e o wfeal of ok =i difqwt, wfas!
dereitent fogm, Sfta fagm, faam, Sfarm foam, T
3R THZAM bl & & | AMEH XA sEen rerer 3%
afeelt 9fY, yage o1 RS wEy, iy eawH, sfeal
& fau dqae, fom 3 =<t &1 o7 gof S 99w B ufed &
Teh Sid 1 Bl g T ST hidl B S T 99 Wl 21 1666 | e
= ot St SN o 91 Y@ Faefeh oh €9 H % @ad oh JAMHI hT 54
ST €1 S8l Jeareerdt ok o w1 wfaare fhan iR <e o1 9gfea fasia
T geeia Hiem el STHuT i @iet whi 3R S YU ot fepan S e,
T STAMG SR ST |

&

8.3.1 YAl T[UTich

frset @vel o o1y ug ek € o fafa 9 ywr #1 B @1 o T% e R

fop i forepfaal o ogeY i Fearer-ToTer B =feu-tfaes faefa o fog

I T TN A faepid o folU ST Yo Toliss 3R sfaequr feepfa

o feTU ST9&90T TuMieh a1 g&dish (moodulus of rigidity)!

() ST AT TR SR dfdadt iR sTiRed faehfa oF eur i owg H1 A
1 TUT HEl ST 8| T AT warE ¢ 3R e ufes] o &hd A
I dR W Teh e oo ol Sl €1 39 9l F o R dr fEwar 2l

T ST 59k hora®y R i ofare o giadd AL & Sar 2

wifaat
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Ha’
s e =
4 g gl = S5
I - FxL
femfrmat | o FA _ TX-

FHNE Y = o = JAL
¢ 98 dR T 9§ MR ¥ FeaieR aesh™l Y 3R Th Seq9= M 56eh T
fil W T WU qen R & G rEl @, A= @R F= Mg
MglL
Y:przDL (8.3)
Y o SIHEER & N m21 7 o Tolish <l 7 5 Toe oM o foig diferen Sen
8.1 W & T B THE Ul Wt € TR ol 1 o W Seu el St Yo e

2l
et 8.1 o faftre e o fag @w @ QUi

el
L Y (10°Nm™)
TefE 70
e 120
el 190
ELiG) 200
k) 65
aAfeer 9
el 3

(ii) ATIAT THTEIAT UTieh: 3T Ufqaret qen e faepfa o qura i a%g
1 AT YA Ul FEd B

I AP T@ gfg oF HRU I%] o A& V H, foad R aRadd o AV &l

FH B T, A

AT gfdael = AP
A foepfd = AVIV

AP _\, AP
AVN AV

AT Gl olh B = (8.4)

226 gifaent
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ot o ok TG YCATRIdl T[UTish o SgchH ol UISadl el Sl 71 Afg g Sl T el 5
H k 9 9 @

1 1 AV
“=B =V (8.5
T geg oifuss Giied iR Tad wH YR Bl &, S 319 qod %1 e
I Teg ek Y B 2 femfurat
B> B.>B,

(iii) FEATeh AT TUEYUT UTich: TEIV Yfdaet IR TT&q0 faepfd o Ta
H1 I & UK 1 Al AT SISV Ok FHEl Sl 2

af o9l a9 F &9 AT & 3R 0 sraequr faepfa e, o

o & gideel F/A F

SN = e . 6 A0

TRl 7€ G B WIET o S TS Wl S o MFdA Yo Uik B &

Afep aletl ok forg =7 Tonies 1R faepfa qonier = B wFifen T el o fcarer
T SATEIU Yfdeel il Hed & H Gehal T

(8.6)

IETEYUT 8.3 : TH 0.1 cm? 3TIIE I8 &%l aleil Toh WId i aR i ddTs
1 50%. &M o T SAEvTd o H1 UM H A RY =2 x 10" N m

T1: AR &1 oo W gig = 50%. a8 AL A ¥ ghg R L aR &1 G darg
g

AL

L

FxL

Y ="AxAL

N |~

Y x AxAL  (2x10"Nm %) (0.1x10*m?*)x1
a =T -~ 2

= 0.1x10'N=10°N
IETEIUT8.4 : 579 U 3 @S i 7] ! el Hi Tag ¥ IHeh A4t qoh ol
STl © d 3ok ST 0.0012 %. 1 HHT Bl €1 Siel S TeE 360 m, B e
Sl 1 T 10°kgm ™ € R e S @07 10 m 2. 1 TS T 3T ey
EJRECAIIY
e .

1T W 3@ & gfg P =hpg=360m x 10°kgm= x 10 ms=
=3.6 x 10° Nm™
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AV 0.0012
- - - 5
Wﬁ@"ﬁ[_v 0o = 12x10
, PV 3.6x10° e
AT F TNk B = - = 150755 =3.0x 10" Nm

P—— 8.3.2 @rEl ATUTd (Poisson's Ratio)

A e e 8 ff 519 T We &t g I THeh! ddes ki fwm H @i
STl @ <l SE@eh oA W Hepe 8 Wil € (T 8.12)1 € dR @ ferg oft e
21 ETellleh T8 a1 I giemi=r =l eI 81 R 1 ofelg oe ¢ &l i e
H aedl €1 G T o fRen ® g ?1 uge
I & o9 feen &1 fopfa =t urvd faerfa wed
g1 @El A it o geareerd g o At aee
faepfa emeed fasfa 1 wuguEl =it 2

forelt a%g o Wl ok forw ured faeRfa wd ergRed
faepfa =1 erqama feerier 2ian €, 38 @@l 31U
e S & SR T AT 31ER o (Fawam) g st
y ST B19f o 3R B A e AR ured faepfaar

<—d—>
<

—

I
I
1
I
|
" > :
d-Ad :
I
1
1
I
I

“«br—~—»

<f> 2 @ @
F c=B/o.
Fig: 8-1Z=§3T£ I ¢ A IR d =™ ok AR (I A Tell) R
? < o o T U SHep! oS HA ¢ &1 ghg 3R =9
T Ad, & w1 8 AW a
Yo fagfa =%
d
e fopf p= 7

(8.7)

<ffer @i 31U <1 faepfaal &1 e €, 7% fauEh ufe € iR u ey gem
2|

WG ST 1 T oheel %o4 i Yehfa W R wmar @ @R srferenier qaret o
T 712 0.2 3R 0.4 o o= TEal €1 v ford og W < e 9 SHeh N
¥ ufted= el e, srufq aw quiaar SREdied et €, @ WrEl S 1 Ae
Aferenam Bl € Ul 0.51 Ygiaer &9 ¥ W UM &1 qH —1.0 3R 0.5
o ot g 2l

ifeeht
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8.3.3 U HAt Sl T Tl w1
Sa fordt T s <amn = @f=n S 8, @ S5 fog 9] San § @R Ty
F HE H GgHAT 1 S 2

TR St efas el 1 TE YRR © W F S gy aaget % "ited

71 foedR @ gafud B 78 W Hag 9o o 90 21 9k =1 fmd fom #51 <ol =
T i @ e % w0 w1 gy fef afafia g6 f) We e % g § | fewfuat

fafi=T weal 1 wmier fefa ofafda eidt 21 Tk g o 59 ufikedd &1 fariy

Xl 2 Torger afome wey gaR gR1 fohan e v o sreren st ghw Y aeget

%1 frafas e & gfg w2 2

msﬁﬁqﬁﬁ‘@ﬁwf&ﬁ—ﬁmﬁk%ﬁaﬂwqﬁﬁmﬁx{ﬁw
Wier S @ d g 9a F = kx 2rm (Fa18.3.3)

fo8.3.3

afe fegm 1 [ dx O @ @ien s @ (Fe 8.3.3¢) d few U erew
1 = fEu T SER fer@r S g €

dw = kx.dx
gHifae, fo o1 wmemewen 9 r g 9% @ied ¥ fRa o o & (o7 8.3.3)
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@

T TE IR o | fFE T dR 1 ol | e Y W Uit X o fag e
HT U BN hS THT I T AR H F 3 WK o A U1 R I AR
o HUAl I T ST B AAGRA Bl

M9 9 foF o T 9 O L ® dN oh hUH AU Seal &9 B S T

TR Tk Hifd S B Wil @ IR TEH Al w1 o+ @ e g Sl @l
TE WS ] WA T Hed B

TRYT & fama ¥ 9 ofX aw

1. % &0 2 IR UHR HI SHEHET oigei § faeme af 39 o
o # qRede g @ SSeen & forg, A o o e a1 |9 | arefiem
e fean U, o @ ©iR A HH H TARAl 96 Sl 2

2. 9 o Sed ¥ TSl Wi YeAredl Sedt ¢ IS0l o Ak I, e HH
T R FAfE FeAY €1 W 398 fagaur yenfed ek 39 A femen
STl ® A I8 Geed S Sl 81 36 YRR Wi i g9 gl | 381 F
W I8 Sl YAy g Sl 2

3. JeATENd Uik et a1 faepfd W R =7 e I shaa a%g o 951
F THfa | AR w2

IETEIUT 8.5: T 20 cm ST dTel ¥ oF o T Teh 104 Nm2 IRHAT0T 1 3TIETh
o1 TRTET STl €1 A€ ¥4 1 S feem freel e 6t ot 9§ 0.01 cm foreenfua
eI € dl adish T Iy

TA: ATETF Giaee = 10*Nm> f&n ™1 8 Ax  =0.01 cm,
R y =20 cm
. . Ax 0.0Icm
s fIpid = 7 = 0
3d: =0.005

et FAETE WA o N
s = swews faFfa 0005

= 2x 10" Nm>




ST - 2
FATETT 8.6 : 10 kg T F 5 m T SR | mm =G F A qRF ey | o0 0o w A
U T W 2| AR | gfg wE uvd fagfa F o W) A @ s
0.25.9 I IOk Y = 11 x 10°° N m2,

TA:T-IL=5m,r=0.05x 10> m, y= 11 x10"°Nm=? F =10><9.8N,3ﬁ1
c = 0.25. - —
IR ¥ 3= fomaron

F.0 (10kg) x (9.8ms ) x (5m)

Ay = =
C T Y T3 (0.5%107°m)* x (11x 10" Nm™?)

4%
T 863x10°

=56x10°m

sl gl = o= o

B 5.6x10°m
B Sm

=1.12x 107

. RINE]
T SO = 2 e
e foepfd B = o x o
=0.125x1.12x 10?
=0.14 x 107.
39 3 T o o SR o yufq @t Site i

Q

1. ¥ oreed ufqed iR AT oF A TH € 22 3 W Hl HRU
afed T =
2. 39 ueiY ge TS N9 W SAfE YA g1 sHeh elfac fag st

3. Wk IR 1 oAFE e HT S HT N Sl 21 Tk ST MU WK OGN SR
dars H gfg fore YR gwfoq shfi?
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4, TR TH & UG ok 99 T TeA R K e O AR T o7 7 SR g

W Ygel AR W T A R AR A AR W A 9R @EhT STl SHeh!
dars H gigaAl w1 ST F TRM?

. TF R W IxI8Nm ™2 & Uiied R W 6! e § 107 T ghE

Bl 81 AR o ugred o I TUhh i TOAT i

100N m™ & fodish = ferelt 5 =1 10 cm 1 g0 7k @i R g8
veiia g frafast it &1 9fehed wifsul

TR o YRS RN oh START

TR o TR SRR i TAR ek S | Th
Hequl Jfert 21 S U6 WA TUR STEghen Taet
gt & Tt e ¥ T Tt oY fage T L (i)

o &fas 9 ¥ e W © IR fowes T fm

T AN ARl el & hdtelial wean 2l (e i)

Fftehel | T&H0T gt k1 sl e AR hicthar w1 fOerrR A i)
o el W fed B

T heeiiel TSEsh! @ | =gk b 3k " d 8 iR 39eh gad il W
M Se0 & i sheieiiel o1 e (§) 39 YR ookt femal S Tehel 8:

—_———

_4M gr?

~ ybd?

379 Ig WAl @ U H o7 Gehal ¢ fob TS qen ¥a qefE w1 ey
af=sT I-aepfa &1 F T s ® (Fet i) 1 g osew 99 A
T §oad?l o AR J@H §, T4 §9M ¥R o fau oadma eIt
THEINEA 7 & HH HT Tohd 8| 300 U1l 1 HTHRT awa gidl € i
oW &1 wfed ® &I FH TS oAdl, Safe dW A R F wH /L
i zod o ® wR o g (fa i), weA fag &1 reEwEA g

Mg/
4bd3y

d

d

(i) (i
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31d: T XU TN R o T, 0 T 981 &1 =99 a1 St 490 T T el
Tuiteh Y @iferer B IR HieE stfush € iR & 1 WM W @l S| [\
ok | qefu, Tk el oi| | Ued @ vafa ' gewdl @ (e iv) | Y N
30 M o fau, T 991 YR 98T i el Jag o[ St 2l 1
aTrepfa & oy uftess o A I STavIskhad g © S 2

%A H, B9 A GHAl I Teh T H FIR W WE WA IH | ]
o foru At wfereh ] o1 TANT hd €1 300 W UGkl TN aHar | /| /
(yield strength) T el F &3] © &9 Hifeeh <7 o AR Hl oM oh
T et o9 b1 SR USRS B %9 9 BH 10 cm @ Y
=MET| - 31 1 3Tohall AR U 3¢ B€ o M HdeR HUT| $HaT
31 oAl 1 9Ed © Udel dRi o [hd ek S S 1 59 S § ST
e 8, UET W] eifeen ol S wifeRwen gt ?)

1 I WA ® T gedt W U ved i efershad S e 10 km @
gehdl ®; 3T $Eeh YR o Rl THoh e 1 =M fawfua g wd

@ IS R HiET

o T W IEAEUY IAH HE AN T [IEUH T HEA &

o uE W foETU BH W SHH MR YA oot Scq= Bl 2| T &
T o W & U oA ARfd 3R AT (size) H 999 o A B

o fIETY 9 oF T W % o 39 0T Fi FTHY IUHT o TEYI 1 A
o1 TEdl €, Tl HEd €

o foETH a1 F1 T o & ] S 9% YU ®Y Y 0 g W AR T
H die o1t 7, S8 qul Yoy 9% wel 9 2

o IR % U ®Y ¥ U URafdd ¥ ST W@ @ 98 YU geed URIe hi

T (wfew) wE S 2l

o ufqad, eraftes gear=H oot a9 ufd e elswd 9 SXeR el R
TEHT ASH Nm2 2|

o fampfa, fom o wfa g foamn aftads (S9 e, oMmaae =1 e7epfa) o se
Bl B1 faerfa =1 g wme @l 2

o UM o B foHHl TWHY] W Fehet SHRTRATY] 511 I Bl &1 A qreropeat
o ot wiefe g WEH STaen w1 wiefe <O @ efuk B @l Sfawrawd]
91 TRl eid B Af% el wH el Al o giashd g €l

o Yidielel ol T SAfeRad WA ST b o] o Yy O feRE Td €, Wy
U1 el 1 Jee el o W o 1 FIGER G (@) o i TE
= S 2
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pRZ

T 1 a9 o € T g w @ A, a%g | S dfqea faepfa
o GUEU e

I Ui et widee SN e faepfa w1 SuW e €l

AR FATErT Uik, 1fcia Ufderel @iR eTaaq faehfa 1 o1um =i 21
uvd faeRfa @R ereed faehfa o o i @Ml UM el S 2

fordt fogm =t wieq o foran o g saH yoree feufas et & ®9 § Jeifa
Bl ST B

A

10.

11.

12.
13.

14.

TR 1 aRam U gy s geed awgetl o 3ee o
yided, foepfa @@ g% o oW &1 = &1

S-S acll ol FREdl § T oh Joare U i AT HifeC|
I TR, MFA TR Tk 3R qgdih i gRf

gfdea fagfa WF &1 TeEAl ¥ 96d R oF 919 Hifcaeh dR o FaeR i
AT HI

e, W 4 Ay g = g 87

WG S T R A b TEl el €2

T 1 < sreenet erefd S, 59 IR T H o T Stfush were g
g 3R T

4 m & 3N Imm eI 9l ¥1g T qR 4 kg TR g GiE S 81 S
e gfg (oo o gfg) o iy aft o) o 9=l & forg Y, 13.78
x 10N m22l

T& M T AT 38 995 # 1 km =9, TewE & @ 91 ¥ 0.02%
FH T A 21 et o gstel F1 AT Ueare uis Jd HY| ST
Gq3 & WA &1 S 1000 kg mPand g = 9.8m s W Hhd B
T# 0.2 mm. R a1t R &t @ag § 0.2% 1 ghg w3 o6 fau fovad aa
1 SEeFhdl BM? AR Y=9x 10°N m=.

HTEUU] Gieel, rEequ foepfa iR gadis a1 8?2

10 cm ST S ¥ 1 FO Fag R 6 5 x 105N w9t et @ S 8, qel
ST S TE 2 mm THRR ®9 | €2 St ¢, Sieh A= i ¥ i R @i
S 1 ferepfa w1 oA et

IRl & U1 HT TER e § ogd Hecd €1 Geeadl TR Gerdl Shdl
FA B2
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15. L@ 3R r oo & ar o1 T a0 o 9 91 @1 W 39 g R Sl T el A
R F ol TR 38 ©ien S €, 99 39eh! oo § x g B ot 21 39
e & T TR AR, TGHT FaE 2L ], W2F I o Sl @1 ST 39
TW R H @9 ¥ fwa gig r?

i‘ a7 W9l oh ST feoforai
8.1
1. aRR>R,dd THHF Tpd #1 3R AR R< R T fawds (wfoetd) vepfa
Al
2. e wiaed @R W faspfa (sreed fasfa)
3. STU ¥ B
4. favsH fog & @@ gfdee 1 959 diied wed
5. 0.12x 10N m=.

8.2

1. T o U T & ®, i foepfa 1 g AR @l 2

2. Hifer 39 9 TH w1 Tieaa S TR BT 1IN AfHE T SR AT Fea
TR FUEAAT 1 SFRHIART BT 1 AT 31 o TS T ki eTdan Sy
F YA T

e

1:8

1 x 10"N m2.

1]

USid Y9l oF 3T
9. 0.15m.
10. 4.9 x 107 N m™

11. 227N
13. 2x 107

AN

15. x.
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