T 8

11089CHOS

I
3t o AifAes 0T
|
8.1 YiHent

8.1 e
8.2 fdset den faepfd

8.3 & &I I
8.4 Yfqaci-foepfd =k
8.5 YAl U

8.6 T o YR FEER ok STIIART

gt
foramftar foig
I

e 7 H T fyvel o §oi & 9N A v iR a7 quen fw fhd
fque 1 fq 3@ a1q W Hy R s @ o fuve & AR g
fohe wehR forafia 81 g9H 194 @127 i sheet g8 fyuel @ W
feerfei qer & ifha @ o1 |EnoEn 98 favg w51 @1l g © T
T 3R 3| Y=1ef oot g fFAfved eepfa qen SR 81 T
areda o fyuel i i, wdifed sieren sifera feran ST Hehar €1 el
T for forelt SAThT g€ UG T B &l ol Toh T a1l o TRT
faefud forar ST Tl 21 398 7 a1 fsvern © % o fave qof
®9 9 gg &l e B

forell S w1 Wk Y= eMepfa den SRR g 21 Tl five
T AT LS THR h! 95 (A fasfud FH) & faw w 5
1 SEvFhdl el ¢ A et pusfera fom & i & o 9
et fagarfia feran ST o famm &1 oo digh o st 21 o afk
o & fodi &t Big < df 9 1o URfeR eTeRfa T SRR 1 I
I T | TR fave w1 a7 7T, e 98 yemifia 99 &t geH
W AT YRR SR T AR i GH: W hY ofdl &, TedTeerer
FHEAI € AU IO 0] Y Toreuur weard €1 e Tk Ueh
f4ue W o o B o fivges o a1 URfeh SR W i i
vt &l et @ 3R 7% Tl w9 9§ forsfud e S 21 39 YRR ok
w1l i TEe a1 Iered o 36 U1 i WAREHhar HEd 2l Uk
3R G e eyt wifies €

sAfvrfent fesmea o S o ToIe aeR &1 318 fHen Bl
21 e % fou, frdt wom &1 fesied | T 39, HiHe
e gl 1 JeTE Wehld o1 M MEvde €| Yo, Teiord ared,
ot e 1 fesied & fou off =€ =@ e #1 9 ged o gm
T T 8 o %o 29 T A feae it wed € S 9gd waw
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iR off ogd weiga 817 9 BH U UM i ST
festie o Gahd T S STdeichd Boteh foheg S1fereh
1A &1? Yo Ul w1 Mepfd 1oh GAM o gl 272
g AR B 2 weteh diqel GEr el e 59
YR o Ul 1 IW TH AIT ¥ YR B R
3TYeTTehd WIURY YR o i a1 9a f=-fa= 3
fyuel 1 foha wohR fawfa w1 &1 % w1 21 3™
219 | €9 3Gl % e AR iR Fitew i
AT HE S TH Fgd | Tl 1 IW W

8.2 Ufdaer aur faerfa

o ferdlt five W U St ol S € 9 Sud e
71 stfere fareaur e Sar @ < fave & 5o 1 gehfa
qo1 faeTs o o AF W AR w5 21 8 e ©
o ogd 9 s o I fawqu avres f@e = ued,
fire off =% =1 B 5@ ot fuve W uw fawus 9o
T S © d SHH Tk YAMEA ot faehtad 8l Sl
2, o1 foh eel Fel S gl 81 TE TAFIA el HH
T Jerifad st o seR aen f&en o S9eh fauda gl
2| THlF &Fe T AT oI TAFIA ael &1 gfaae
wed T1 A% fuve & daha A9 foRdt ey @
T Taaq e § TFIC W g 61 91 F 7oAl

gideldl = F/A (8.1)

yfdere 1 SI 31 N m=2 a1 391 forfta 9=
[ML-'T2 | 8l 21

e Tt S W HIE 9@l 9d s L ¢ odl
THe! foand o YR § agel Tehdt €1 3 fam 8.1 °

ai—
—
>
=

(@) (b)

fe@me 7w §) f97 8.1(a) W, Th o I ST SFTH
IR=8] ®1 dgaq e ¥ | 99 96 R arta
fran T 21 39 fufa |, TEiE SE%d W YA
91 i q Uldeiet shed 21 AfE Fearifad sl o hd
T doq guifed & ST 1 Tkl &F%d W o
o1 ! WIS Uldeiet shed €| a7 o1 Gited wiaee
1 <A Hidael ff el S Fehdl €l

T €1 Teurfaei § e ot warg § S g e 2
fqug (Tl seM) +T @ar | qfedq AL e STt
URfWe ool Lo U o 3Taed ferepfer shed 2|

gt fagft =

Ifg < wet AR Tl fowuss ae Ser oh
SIEY U= o GHi @Y S, St o 8.1(b) |
fe@mn w0 €, @ deF & HEE Weh! o o |
fereeTam &1 el 21 @I Y el ool o Rl Thish
e W I TAMIT 91 i WY a1 YT
yfeee Ed B @Y T w9l 9o o aRumHeEEy
ST o THE Thelshl o o9 U |el fawemds Ax
g 8, @ 5 8.1(b) ¥ @ w ?1 3w uen
S foaepfa i arumunr faerfa #ed € oiX @
Tetehl ob GTUel faRemaT Ax den S i @eE L o
A o gRefa e €

Ax
WW%:T

=tan 60

(8.2)

(8.3

(© (d)

o7 8.1 () @77 9faect & 9919 § T SdTAL 9 @ fowafia g Sl €, (b) 9% (Tq9i) Fiaeet & 9959 J T
dor I 0 F faelyd g Sl &, (c) T9EqY Gideer & J9TE H Uk JEeh, (d) GHA Soid liser @ g9

o T 3G Mo AV " G T H Gepled g Sl g
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el 9 FeAlER (e S URIe fErfd) @ s W
Hitg foeerE 21 gk 0 9gd 9 B, tan 0
ST 10T 9ok SR &l el 8, (Sl o forg afg
0=10° dl 931N tanOs HH H oheorel 19 T AT BIell
?)1 AfE Tl g&a 1 &1l 9 e afas fgon o
Tohed, o o 8.2() W fe@mn o B, @ oft wEh
forepfa =1 @1 W1 Wehel B 3@ UHK,

&0 foepfd = tan 6~ 6 (8.4)

o 8.1(a) #, 31fus I@ & el 59 o 3R @I
T 39 e Gt 3R W T w9 9§ gdifed & S R
%9 gRI SRR T o T9Ue oF 0 o e foig W defar
T & el e 7; U feufa o fave %1 Sieltg Hded
&t ferfa # a1 ST 21 TH S omeRfa § R
Yo o5 forl 2 TrIae W el 21 St =1 fuve o et
iR T ol S B S € il %6l 5N oY, T
Tl o e e forell B) € (59 W e e ™
fug STUt URFeR 3Trehfd qel SRR &l TA: U 2 ordl
)1 39 feufd o Ui &thel W 3TiaRes Se oel o
elia ufeeret Fed § 3R U A S I (TR
S T N ol §icl) o e Bl 2l

AT @ ok HROT I foepfd HI WIAR
farerfa #ed 81 38 o1Fad o afiada (A V) 9 IRfas
A (V) o ST 9 aRefa e @

e faepfa = A7V

I fagpa IR fam qen fom o i@ =
ST B ¢, TR 3EeHT IS ThTE A forefir g e
T 2

(8.5)

8.3 Toh ol Taw
foa 8.1 ¥ femE T fafv= feafeai & wfdsar qen
faepfa & srem-sren &9 B W €1 %A fawyor &
fere faerer qen faerfa T @R o STwHEI &1 €l
Tt g 1 7 FE €1 39 FhR
gfdaret o forehfa
gfded = k x faepfa (8.6)
el ko STl femish € iR 3H Weameerar
T[Tk Fed T

T 1 T190 T Aok e € e stfushar
il o forw 9 eiar ?1 qufy g Sl 36 R
g gey F&l e

8.4 ufdaa-fasfa aeh

T gfdaa o sida frdt iR T 521 o fau gfiee
e forepfd o e Geiel WANT gRI ST S Hehall 21
T TN T WS W B, fRE weror Se a1 9
T YR S g Tt feran S @1 e o
T o= (faepfa) qen =3 faepfa &l 3= &
o fau emEvgs TERfta od w e w@ €
TR ot shi “R-+R Hoag =X o sgr 8 SR
g | ufedd 1 e wd S g1 Wiaee (Fe
T T &FTHA T T TC I o TH oh a6
21 ®) SR SHY S faepia o = Tk U @i
g1 frelt urg o fore o us grefe o fes 8.2 o
e e €1 wdien qen SaEuv yidee o ferg oft
TSI U A1 T S Hehdl &1 f1-fort el o forg
Hiqea-faepfa o fo=-fa= =9 €1 g1 Rl w1
TEEdl ¥ B 98 G Ghd € % HE o gan 5=
54 gU IS o WY hy forslud i1 €1 Ww 9 8h
7€ 3@ Wehd @ fh O W Ach st | =k e 21 39
&5 | g oh 190 1 UieH Bidl €1 STe Fearifud sl
1 &1 foran < € q fuvg sroeft rfen fammedt i
T W T ol 21 39 &9 H S U g fyve
S ST LT B

S, | g
SypL A B:'C‘HT‘EZE e
E V\;\Wanw
“:'/wwﬁi%mqw
(U 30%
<1% forfa —»
far 8.2 fwdl urg & fow wa grefuss giaac-fagta
bl
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A¥B% d9 & &7 # Ylaaa qen faepfa
LA T&T 21 T oft 4R gem W fuvg sl o
Tt URfyeR formnedl R arag o1 s @1 o | fSg B
e faig, (STereT Yo War) Feel ¢ 3R T
i 1 551 1 e ' (o) Fed 2

Ifg IR Rl R Fe @ S @ S giaea
e gl 9 erfuss @l W @ SR R gftee
e ¥ 3 o forg off forepfa osft & wgdl 1 o 1
B 3R D o ¥ &1 90 7€ <9ifal 21 B 3R D o d=
frdht fag, A & C, W ¥ 9R &1 g1 & <w a
g ot yRfaes fomn i gH: Wi T e 21 5
fearfq o s/ wfaaa o= &1 Se @ +f foepfa v =1
Bt B1 79 T el S € fo s o wermet famuur
&1 T U8 fasu i wifieesn fawuur #wd € uw
W 93 D 5 &1 oW a9 "Wmed (o) ¥ 39 fag
3T YR e i ¥eM W +ff Sifaiea faepfa sca=
et € o fag E W fadsH e s @1 afg =
amed g D @R fasier fog £ wre-arg e df g4 i
W whed €1 4 o ik g R & d %59 Hl a
FEd T

ST Tt el S T €, Fiasl-foepfd saeer o
T 559 U T T4 | AR &l Sl €1 SIE0 % o,
WE Hi AT YRFYH oarE oh s T[A qeh SiEr S
Tehel €, TR oft o @1ot Rfves tepfa o amow e
S 21 Tt 8.3 W o S FoA, WETHHHAT i HeArEe

>
|

e
!

wfaee (10 Nm2) —»

\ \
$ 0.5 1.0

foepfa —

forT 8.3 WeyHHl, 59 @ W@ &l o w7 At ggd
FfAHT (TMfEHT), F FART Fadk & [o1Q
gldeici-fersptd sk
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Sk, o TeIq fderer-farepfa =er fe@men = 1 e
< for sy weareer & oga sifues € T oft =8 5=
T o 198 % facispa ot wrem T8 81 Ty
HE g s & ot T ] werw, wWe S
werel S8 dfid heeh ercafieh farehfa et shi ST Hehdl
2, UedTeteh el &l

8.5 IR [UTich

A den famr eifiyaifet fesmsa & fau
Yfdaet-faepfa ook | Teareer T o 378 T STIHAT
&7 (o7 8.2 § &7 0A) =gd Hequl &iar 21 Wfeeret
e forepfdl o STUId i YeTeeraT TUTIek #hed § 31k
forelt fou g 51 o foIq st we fafdme o e 2

8.5.1 <1 T[UT&

TR Yerur e <wid € fF ufdee =R aF e e
1% Ghew, I fashfa 1 7F 9 Bl 81 a7
(= Hdtesw) widae (o) den eresd faepfa () &
ST § I T[UTeR i GRAG Fd & o1 70 gl
'y g Frefd & €

(o}

Y=—
€

HefteRTot (8.1) 31 (8.2) &

8.7

Y =(F/A)/(AL/L)
=(FxL) /(AxAL) 8.8)
e 9E e S W ), s, N m?
IEhd (Pa) | SROT 8.1 ® F® TAT oF A7 0Nk qel
WYE 9ed % §H U T
Rt 8.1 W fau U stiel W g8 wel =orar € T
T3 ok feTe =T s tfres g 1 gEfery 5 were
H daE H ofigl & AR IAA w o faw aga
affereh ool 1 STETIHA B €1 0.1 cm? STEY
=8 o Teh Udel SO0 o AR ki TeTE i 0.1% 9
I3 o T 2000 N & ot 1 SEvIHd Bt 2
I SR UfeR] o Ugfaftem, dida qen afe o
I/ H 3t & faepfa 3= & o fag savas 9
FA: 690 N, 900 N @1 1100 N & &1 36kt a7ef
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WRUTt 8.1 F© S o AT O qM qUHa qrHed

uaret E' - -!)) RAURIMIES | wmeE | guwe |med
g Y (10° N m?) C,(10° Nm? | O, (10° N m®)
'Qqﬁq'ﬁ'qq 2710 70 110 95
e 8890 110 400 200
e (fuean) 7800-7900 190 330 170
T 7860 200 400 250
Ec ke 2190 65 50 i
FFE 2320 30 40 =
eI 525 13 50 -
sfeer® 1900 9.4 170 -
AR 1050 3 48 =

# garef 7 gderr gYied & Fdild femar T

Tg ¢ Toh dfen, dae qen tgitEm 9 e st
ToIE Bl ©1 TE hRol § 3tfueh e off S et
oAl 3R G fesedl § Toud ol eifueR
Fiar €t STt 21 Tehel, e, shohie qel i o 47
ol 9 B 2

b STETUT 8.1 UF TWEAESF T FH TS W
51 10 mm 921 &€ 1 m 81 100 kN &1 Teh
91 F 39! @ag 1 f&en & dfa i 21 98
T (a) dfdea, (b) fomr, dun (¢) fasmfa =t
TUHT RIS =S SEd. SRl I TOTh
2.0x10"' N m2 €l

767 B9 T WM ol o B8 1 T T W R wleh
@l T SR 9 W TR R W B HI . H
foon & o T R A v W didee e

gL _ F

A mr?

_ 100x10°N
3.14><(10‘2m)2

=3.18 x 108 N m>
forar =,
AL - (F/A)L
Y

(3.18x10°Nm™?)(1 m)

2x10'"'"Nm™—2

1.59 x 103 m
=1.59 mm

ferepfar =t
forepfa

AL/L

(1.59x 103m )/(1 m)

=1.59x 1073

=0.16 % <

3QEYUT 8.2 1 1 Uk 2.2 m @&l dR qell
3O 1 Tk 1.6 m el ar, TS SHf o =
30 mm €, f @ S g ?| 59 39 Th 9R ¥
afa feran T @ e fER 0.7 mm g3T| T
T IR 1 HF I hifed|

Zo7 dfd 3R SE % 9R Iad @ ek dfded o
Farta & it 39 T GHH aFe (YR W ok aler)
S B T ITeh SIRY IR o &hel A SR &
eI (8.7) § &1 S € o gfdere = faepfa x =
TR, 39Ty

W/A=Y, x (AL /L) =Y,x (AL /L)
el UISIEN ¢ 991 s AT s qef TR i Heia
F T 3,

AL /AL = (Y,/Y) x (L /L)
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fen 8,L,=22m, L =1.6m
RO 8.1 WY, =1.1x 10! N m2 3R
Y, =2.0 x 10'"' N m2| 9feiq
AL /AL =(2.0x 10'1/1.1x 10") x (2.2/1.6) = 2.5
ot fagar fean gen
AL, +AL = 7.0 x 10*m
SR U U gHHT i TA B W
AL,=5.0 x 104 m, M AL =2.0 x 10*m

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

=n(1.5x109)2x[1.1x101x(5.0x10%)/2.2]

=1.8x 102N <

b IeTETUr8.3 fre T ¥ s uHeE fRfhe
T T Hqfeid Y4 o1 9N 9R T Afed, S 3T9H
WS o oot W2 g §, o TR IR S ® (S
oot 8.4 o fe@mn = 2) 1 39 w1 oA
F arel At Al B, Wil oA 1 Fe
MM 280 kg €1 fiifre ) aeft W et die
o T o gU AR HT SEEM 60 kg T 39
g H1 Jodh SAEY (HIHT) hi_Adre
50 cm @ gHET BT 2.0 em B FepTferT fR
AfGRe R o RO Yoeh okl fha-t qe |
Hdifed & =t 2l

for7 8.4 T&g § T grHeT fRfae]
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go7 |t Frsaeent, #Si, <Rl ST 1 FA FHHH
=280 kg
3MYR 3H a1el Fsa=eh 1 59 = 60 kg
fiRfre 1 deft o oI & W W e
TSI = 280 - 60 = 220 kg
TH UG FFHM hl R
=220 kg wt =220 x 8.8 N =2156 N
froaes #t g IRy Wi aR
=—(2156) N = 1078 N
ROl 8.1 @ e s F i,
Y =8.4x 10°N m2
T IAR Y odE L=0.5mae r=2.0cm
TW YRR IARY F ATURY FE H &AABRA
A =1x(2x102)2m?=1.26 x 103 m?
Y AR o Guled (AL) T TTOHT FHIRTOT (8.8)
T T HLeh h1 S Ghdl @
AL =[(FxL)/(YxA)]
=[(1078 x 0.5)/(8.4 x 10° x 1.26 x 1079)]

=4.55%x10°mAT4.55 % 102 cm
Tg dgd Y A 2| Sarey o Fy=enes w el
AL/L=0.000091 31 0.0091% <

8.5.2 3UEYUT [UT(h
AT Yfdeel q G TqEq0 foepfd w1 3T{urd
% 1 TR 0TIk FHEc € 9201 39 G ¥ Frefa
FW §| TH g N Ff Fed €

G = 3T&IU Yfdee (o) /3Taeqor faehfd

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

= (Fx L)/(Ax AX) (8.9)
T TR FHRT (8.4) ©
G =(F/A)/0
= F/(Ax 6) (8.10)
ATETN Jfqeet o, H W Ff = R S gewar 7
6,= G x6 (8.11)

T T H1 SIZHE N m2 I Pa et 2
RO 8.2 W s TR0 Fi o STTET0] Tl T 7T
g1 g @1 S Hehal & T SOE90 U (A @l
ToTleR) AR W I Ol (HRO 8.1) § A el
21 srfreneR gl o U G = Y/3 |
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RO 8.2 F® M S oF AUEIY % (G)

G G (10° Nm™2
T GPa)

Tgfafem 25
qraer 36
GIEl 42
Eag 23
et 70
o 5.6
ffea 77
I 84
A 150
e 10

b 3QTEYUT8.4 HH & 50 cm Y57 & Teh ATHR

wia, fgeht T2l 10 cm 8, T Ydcit Beas W
8.0 x 10* N &I U% 3q&TH ac1 ol &1 TG
el Hereh B § Rae 441 §37 81 H94 Herdh
fepat faeenfya & smam?

Ze7 99 1 =g fe) @ qe1 91 ! Ydell heleh oh
IR o T 7, S faet 8.5 ¥ e w21 5w

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

gfdea = (8.4 x 10# N/0.05 m?)

=1.80 x 105 N m>

50 cm

B WA € o sroequr faefd = (Ax/L)= 9iaee /G
zafery, foemad Ax = (gfdsiel x L)/ G

=(1.8x 10 Nm?2x0.5m)/(5.6 x10° Nm?3
=1.6x10*m=0.16 mm <

8.5.3 3TIa UMk

Teel o G (8.2) W ¥W UE 3W ok ¢ T v T
fivg #1 fuss <@ & TH %9 H gaEn o @
[fe 8.1(d)] 4 9% e wfqee (Seld <« & 94
o aXeR) o JAaia weln Sl 21 U8 Tuve o STdA
H FH eI T €, 39 THR U fashfa, o8 et
faepfa wed €, Sca el € (TR 8.5) | Sl
Yiqad qe1 d Tad foepfa o6 ST &l S7FaT
o ed €1 98 i B © frefua e s 2

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

*U o8 39 q27 1 3R Hohd el @ b <@ |
g W W EdH o wHE Bl @1 erfd, A p
TR © Al AV FUICH eI 9 Yeh Arerareen |
fdt frpm & faU sEa To® B %1 WH G
¥TCHeR BT SATFA Ol &1 SI gohTs ol Bl & St
T HI, A, N m2 I Pal F8 IHA A &
A oTsh GROf 8.3 W fEw My €

SR T[T o k™ i GHIgIA Fed © qel
I T Frefid w1 € 3@ ¥ T 9l R e §
f=reren it 9 39 IRwfoa & € :

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

ol 8.3 # faU MU swsl ° 7% W Hehd ©
o ST o eI oS w9t | el Afusk & oW
sal & foT T9eht A WG (919) & gAT o wEl
Afesh 21 39 AR 319 T1ef Tew w0 giied B
& St 19 gad aifies gited eidt 81 19 orat
F1 STULT AN TF AT A SATE HUSd Bidr
&1 TE ®1 gitedar sifus gidl @ S g qen <e
% WY Sgad 21 SE w1 SHAgAd HEAa
SME-UT9 o YXATUST ok &9 §¢ J7HT oh &Il
Bt 21 5ol ok o1u) oft o1 U o erupett @ Wy
Y ¥ Afed Sa Aeed @ T faar St )
Gl o 3] A U o erule ¥ Wgd edeh d
gfroa g €l
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WRUTt 8.3 F© AN SAN o A 0N (B)

g B (10° N m~2 9T GPa)
Tgfafem 72
drqa 61
GIEl 140
Hid 37
el 100
IRIETY] 260
ESeiG] 160
Bl 2.2
EDEI] 0.9
FTEA SEATHIES 1.56
frere’i= 4.76
RNy 25
I AHS

(9 dM9 T TE W) 1.0x 10*

arvit 8.4 H fafy= weR & ufaew, faesfa,
TITEY TUTeh qN §A ki 98 rawen feH @w an
eid &, &l Tk gfte o fe@mn w7

b SaETr 8.5 fe< WeETR. A oiwd TewE
AT 3000 m Bl FEEFR-HT qeft ¥ UE ok
ff=TTee GIET AV/V &1 IO s, e
f Ut 1 Fd IR 2.2 x 109 N m2 @

(g =10 m s2 e

ge7 qelt I WA W UM S 3000 m Y W FN
SUEEC GGG
p=hpg =3000m x 1000 kg m3x 10 m s2
=3 x 107 kgm! s2
=3 x 10" Nm™

2024-25

fir=renes gdieT AV/V B
AV/V  =TYfdead/B
=@Bx10"Nm?/(2.2x 10°N m?
=1.36x 10231 1.36 %

8.5.4 @TH! U

YIH 9 o awed faen H gH are faefd @
uiivder faerfa wed &1 faum @l 3 o7 fwifa
foan o for wemeera € o witdss faefa smesd
forepfa o TR it 21 foreht aifa ar o aifvds
fapfa Aen ogeed fagpfa 1 oqa @ 1
HEAM 21 A% Tl aR &1 9ot A d qen gge
Yo 1 <90 | AW § GepEA Ad ®, @ wivds
faepfd Ad/d =i afS 38 dR ®1 ga ofarg L
W Ufiee w1 feerfa o o & gfig ALR, @ sresd
faerfa AL/L 1 o1d: @i @ (Ad/d)/(AL/L)
317l (Ad/AL) X (L/d) B @rat 1ard 1 faepfaa
1 U B 37d: I8 Toh WA § Q1 THeh! hg (o
31FeT A &l eIl 3HhT T g i Yhfa W &
R a1 71 2 ok foTu 39 A9 1 T 0.28 el
0.30 o WA eIl €1 egHiem o fagemget & fag
T HF TN 0.33 B 2

8.5.6 A X | U wWifaer Flt

o frdt GR W uiee enafia feen Smn €, @
37 TRHITUeTR Sedi o T bt fehan STl 81 8 vl e |
v wifaeh Fell o ®9 | GUEd 8 S 21 HiE L 9
TS qA A STIIEY I=E] 4l oh Teh dR i Aals oh
R forelt fagraerl 9@ F &FH W 7 fo o o [ gfs
B S 2, 79 G (8.8) ¥ BH F = YAX(I/L) <
B B FET Y R o qie &1 =T s €1 o7 39 qR
darE | T gad dl A 9 9 ghs I o foae wge
wE dW 1 99 F X dl st YAId /L g s
fordl AR 1 3THT ga s LH L+ 1 1eiq [=0
g l=1d% e ¥ fwar T & (W) -

2
fl YAldl YA l
2
= —XYXx| —| XAL
2 L
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WRUTT 8.4 Ufaaw, faopfa qen fafi= yomer qons

Il el N 7 - i R

@ Tl o Teeq 5@ 1 faen | forr

T e SR fadel @ @ Htew
wﬂga: s fapfa (AL/L)
(c = F/A)
STIEIS @ T3 o HIR & T[S TIEI, 6
(o, = F/A) R 3R foteft ot

(ye fefa o ot T

o @ifer e W et o

TN A e AT

I T )
e T8 R G 8 daaq. STEad § R

9, 9l SR Thich (HdreA = fowr)

&l W el (T7E)
T e

av/v)

03

Bl Y= (Fxy)/ au
(AXAL) [T

& &t G=F/(AX0) & Eikc)
TR Al
el
TR

39, 59
e

B = -p/(AV/V) @
TR

1
=§>< 1 TurieR X foepfa? X dR

DGR
1
=§x1;rﬁ|aaxﬁ?fﬁxaﬂanw

78 %@ ar ¥ gy ©ifgs et (U) & &9 §
Hufed 2 St 71 37d: a) § uegred ) ufd Tenish ST
e g et () e ® —

1

==X
u 5 XoE (8.14)

8.6 T F UERY FAER o UM

e Sfted o gl o YA SRR i 3EH e
Bt 1 gt it fesmedl @ s o e
TER o NG T H1 STETEHA BIdl 81 S &
Tl SR 1 FEAHS feuTed o o w3 s
1 JeIeIdl 1 A AETIH &1 M I Ff 38 W
foem ffan 2 &% qoif &1 O | oeR & 'Y o
T T2 o1 STIEY U= 1T TRE 1 i Bl 22
el 1 Tk T A1 Tk Tere! fRfge i emepfa o1
eI 82 T U o I HLEAHsh AR o
3P ¥ T ST 9 2

A R 1 3SM A Th IH 9 T WH Th
® S ok feTq 9kt okl | 91g 1 Tk Wil T Bl
? 998 R #1 S e S 21 @ A Al qen
ferfal =1 7eg | @ien s 81 7 o R 2wk O
oh ST @ TSTeen! Se1 "end 1 wmed 10 Hifew o
(Imetric ton = 1000 kg) Bl| I 1 WA foha
A2l g1 =1fgu? Tweaqdn, eH 8 9ed ¢ fF 9’ &
i Tl ®9 ¥ fowfid 7 % 3 gafan fowr gy
i 9 stfue @l g wifew) 9ot 8.1 @ B uan
@ € % 73 som w1 W gmed (o) AT
300 x 106Nm2%|suwr@$a§qwtrﬁﬁz
1 Ghel 1 AaH HH ®

A=W/c, = Mg/o, (8.15)

=(10*kgx 10 m s3)/(300 x 10° N m?)

=3.3x 104 m?

S gAhR UResg o WH o fau @9 1 em 5=
o G ST §1 RO, GReN o fau R A U
S A (ST <9 & T[Urk k1) f&an < 21 5
TE T 3 em A1 1 T Al T d&qa foman
STl &1 39 5 %1 Tohel dR AR w9 W Th 55
BT 7 S| zafau i fmivr § oo qen
Yol oF foTT U8 Tl Sl FHIM 907 &1 TE 9gd &
Tae qRI i TR ek STEET § SR ST @)
et Ia1 %1 39 Wb fesrgd e gt & forad
IE T gU A oF TR i, T o i q1 379
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R &I 981 &L ok | 3H YR, o &1 fesmeq o
TUel We Wl 1 IWAN wgd wefed @1 & @
feafqal ®, 9R o oidld IU€ o dRd HI THST W
FEHN UM g & Hedqul Bl B1 S0 kI STATE
Sferd BT a1 T2 781 =feq) &H foRelt T gUe ok
TR H foar w1 ot fadl & arg emenfia = qen foaes
Ter fag W 9R @ g, St fae 8.6 § fe@mEn wen
21 e |, SISE b a1 WeE d 1 T UL o HeF
fig W IR W& 9R @ H 9 399 TH Sd Aam

fSreent w1 B
5= W 13/(4bd3Y) (8.16)

|« »
N

faT 8.6 G4 W eenfia aeor 3= W 9IRd T U8

offel Tl Shetehord AR TS 3 et &t ug b
g, SUH ST Foh TH G hl FEE fReE w0
Tehdl €1 THIHIUT (8.15) W &H <@ & foh el & g
IR & fau 1 w17 6 & fau T8 59 F1 39Em
T =fET frent = onies vy stfursk 21 fordht &3 gu
%51 o AU s HH T o T SIS b ekl So
e d 1 SGMT e GHE Bl © @it §, d°
e b1 o STTHEU Bl € (FE <US w1 e
JAMTTS FH BT & AEW) | Afh 5al ek TET A &
ff IR faaga e M W 0 & (R Fed g
AT Al Gl T U@l et i shicd §), e
IeM W Ig1 U sfehd @ endt € S o 8.7(b) W
fe@mn T ®1 39 SMgEA wed € SEH weH % foau
g 53 8.7(c) B fR@i T oThfa #1 ormey
uftesg fern wman 81 U0 uies] ¥ 9R 98d S %
T g1 g3 e ek Ueh ok oI qafed Hier fherdt
21 39 YR 1 THd W Yeerdl 1 =Asmer oy fam
& <0 o R I FHH A S Gha B, o7 A
XA
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o>
(a) (b) ©)

fog 8.7 14 qve i &A= s IR=s] ot
(@) T& T FH FEAFR TR=DT, (b) TH
et T sik S S 8 T # (o) 9K
FET I arell qgl o oI QIEReTaar gt
TR=]

Al qen qall § @rl O el 61 ST ot agd
weferd B el FeRl et @t S o1 8.8(a) # fe@m
T €, TR ke fo1 8.8(b) At @wedi w1 e7den
HH I T8 Y Fehd 2| fRdlt gt =1 wer &1 s
fEsTTg d T S ol 1 &M W@l Uedl © {6 =%
for uftfearfaal & @ ot 8, @@ 0 g @ik
g gt onfE 1 <reiehrei faverdHiaar enfg
1 8?2

<

N1

>

(b)

N———

(a)

fog 8.8 @ T wWEY: (a) TeAT G0 F1 @,
(b) THeTTaRR Gl %7 @w)

gedt W R Tdd w1 SAfushan SE e
10 km Bt €, 6 9 o1 IR ft g o qeare ol
T fo=m & U el Gehdl 81 Tk Teid 1 STER qHH
gited o oFaid T e ¥, q@ dEH H S
AT Yiaael YEH Ll © freen el o gerfed
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(famer) &1 Tehdt &1 ST o GR g o R Gaaa
3T Fif<aeh 3TIETS Yfaedd ¥ HY g1 =@iet o9 W
T warted = (faweh)|

AR hoh fRdt Ted 1 qeit T, 9eid & 91 &
THOT Tehish &Thel T &7 el sl hpg Bl © STl
p U o FSAHM 1 T € Al g Tecd ™ ol 81 delt

W H g7 FeAler foun H g9 o &1 S H ¢,
wAfer Teid o e Torea €1 3aferT =18 < = e

Hite it feorfa €t 1 7l U Srueush SEge © S
AT hpg & B o9, TRt wrefues =g 1 e
130 x 107 N m28ldl 81 38 hpg o aUe] WA W
el p =3 x 10°kg m3, B9 91 € FF
hpg =30 x 107" Nm™
M, h = 30x 10" N m2/B3x10°kg m3x10m s2)
~ 10 km

I TR T H S 9 IR 2

QrI9T

1. THlF S%hd W YAFIA 9o giaae g & ae fam § fa=troqes e faspfa g 21 e ar
R A GHR o Ffqee B € (a) T Ffdeet — 1< Ufdeet (T 9 Gag) A1 Gdtes didee
(FHed ¥ Fa5), (b) 3TTETYH Yfaad, T (c) Sefd Jfaaal

2. & fowyu o fau sifusat <ol o gfiee faspfa o ershumad e 81 38 g o1 190 %ed
F| STTHHAIqehd 1 feerie Yl s Heam gl foeyo ool o om W fuel i
Hfferan 3R Tereel S7eeR o i i o feIq i Feareerdr oiehl — 27 T[UTish, STT&q0] oTieh

A AT O kT SUANT feRaT S 71

S|l 1 Tk o, S GeARelsh HEeAdl 8, € o 9H 1 Ulei el il 2l
3. 54 &IE fyvg a e A1 Gied % ot eidl € 9l g o 119 1 B9 el ©

F/A =YAL/L,

el AL/L Ty ) a7 =1 wited faspfa €, F fasfa sa= & ot Jearifua o %1 96 €,
A T U= 1 o8 o8 ke § T5E T FYRiid B € (A dee) 3R Y e & 5o

1 I Ok 2| e F/A R

4. 49 99 T IR ol Fow! & GHRR R 9@ © 9 399 fUve 39 YR faefid g ©
fF S0 FeTh e Toleh o TTiel STe S SR faeenfiyd Bt 21 U Toleh o Aifdst T
AL TR 9% Lo @eaad el ¢l 39 UHR &1 a890 STIEq S © IR 9 e

HUETU Yfdael Bl ©1 39 YR 1 Yideael shael €l § & Hud 2
TH YN o fa@uul & foq g% o 3w %1 ®9 8 S @

F/A=GxAL/L

et AL fave & u% fa %1 yerifyd 9o Fat fRen o faeenfua @ @i G st s ?
5. W %1 fuve uRed g9 g oA T yfded oh HROT Selld Gdted § S @ d g o e

%1 &9 = 8 S ?
p=B(AV/V),

el p fIve W g9 o SR <& (Seltd gfdeel) €, AV/V (33 fasfa) 9 <@ o %o fivg
o e | faeTersh R iR B fYue w1 erEe Tne g B
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fa=mota faum

el R 1 Tk ©d T FHE T ® 991 S8 g R W 9R (F) @R 9fd R T 21 s
BN 39 dR R AN gt IR o a¥eR IR foadia eiar €1 W a) o fordl Ii=st A T e
F B & 1 fF 2F | 31: 91 iasel, S Ui g1 &5hel W aE €, F/A 2l R

& 1 T gfee-fasfa o & oot Was 9 o & 99 2

T YL TOT Gl STE] Ul ohelel SIG oh feil €1 WIEfTes Bid €, SHehl HR0T 78 ©
o Shaet Sl T € e qen sTepfd B € |

A YR TOTish S, geli qen | weft o fore wrfies e 21 = 39 feofa & e o
ufteds 9 Helfed © S fUvg 1 Ieieh 9 WHH Sidee o SAaiid el © difeh T4 w1 mehfa
I T & I R’

ergel & ferq =17 Tunish @1 W T uTgen SR earerereRl i aTden Siferek Bl €1 AT Tk
o sfird O o gl § ofarg § eftg] uferdd w o fou sifies ool S STavehdl Bt 2
e Sfrer & Tart 97 uron el ® R S %o sifre i B €, o sifersh were B §, fene
7 e 21 orde § 9 5o W XU gU WR o foig w afd e §, eifereh geree g W 2

=ud w9 H, fRd T foen ¥ Rifra fasus 9o st fegmsti # ot fomfa 3o o wahan
2 U uftfeerfaai o wiaeer wa faepfa o = STidenar 1 o0l sheel T Weareerd fardiss g
T foran ST Feha| S0 o fAw, sred fasfa & ofaia, sty fam (wftess 1 ) |
off effgr 3 &1 ST fSrert = go7 o T yeareer i @ i ? (59 wrEdr s
ed €)1

wiaaer T wfew idn 7 @ i o1 w1 we yideae e o foen @ fuifa 7@ fman sn
Hhall feet fve & T 9 R R w1 o FEa R #RRa 5a #t @ = feen
B R

8.1

8.2

AEH

4.7m @9 9 3.0% 105 m? STIEY HI oh LIl o aR A1 3.5 m @& g 4.0 X 105 m? AT
T2 ok did o dR W KT T quH IRAT o IR I AHH W STHT Aaredl § THE gy et
2 | Wit a1 did & I YAl Ul § 1 ST 272

e fomt 8.9 W ferelt fau wTu wered o ferq wfdarer-forepfa =er <rtan e 21 39 u=red & forg
(a) I FEATELCT T[UIh, AAT (b) WiTehe TIHe GHed I 2?2
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300 -

0

0 0.001 0.002 0.003 0.004
faefa
7 8.9

8.3 T UGl A 3R B & fory wiaaa-forepfa umw fost 8.10 o =wiiw 7w )

|/ VA
faerfa Terepfa
fa7 8.10
T UThT Il Tk € YHMET AR @i T B
(@) Tl aarel w1 I yeamern Ui SAfern B2
(b) < gerel H HH efusk AeEd 72

8.4 Trfafaad < oMl 1 v ¥ ufed iR %R0 wfed saed 6 9 9 € a0 o
(a) ST T STUET & HT I 0Tk (U B;

(b) T puselt =1 qF SEeh SETY Ui § Feifa g ?)

8.5 0.25cm =9 o A aX, S8 Tk geura 1 qen suv diae %1 2, o 8.11 % FER wif@ B
forT R ek 3o qn daet o AR i AeEdl HE: 1.5 m 99 1.0 m €| A gEdTd ae
it o6 47 O hHTT: 2.0 101! Pa @l 0.91 x 101! Pa @ d SEUI a1 diadt o6 ari | foar
1 AT HifaT|

[/ [ /L

1.5m
L)
C 40kg

1.0 m
Traer

[ ] 60ke

T 8.11
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8.6 Ugfufm o fFdl oM o fFR 10 cm @@ €1 381 T %oish Fohdl Seafer Sar @ et siet
% 81 39 9 o 9@ %otk 9§ 100 kg 1 Th SoAAM S f&an T 1 oAty w1 sraeyoy
TUTeh 25 GPa €1 39 Helsh o1 Seater fowera feraan gm?

8.7 T3 3UUM o IR THEY WIS SR TR 50,000 kg 5eq9M o fondl 9 @9 i oeR fa
B 1 T T 1 ot den sedt oAt swHel: 30 94160 cm Bl 9R o il ThEHH W
BT Y& W &1 qited faepfa st o wifse)

8.8 s 1 Tsh Zhel, [T 3y IR=s% 15.2 mm x 19.1 mm %1 €, 44,500 N 5ic1 o a1a §
= S 2, e oherel gearey forequr 3eq= Bl Seq= faepfa 1 o wifsR

8.9 1.5 cm T 1 T O 1 ohfeel 9R I3M o foIq seiwiel fepean T 21 af€ seqrd o forg
AfereraH TR Wideael 108N m2 € i 5§ Afefeha™ YR 1 UM HifT 59 shferel 331 Tehell 2|

8.10 15 kg eA9M ! Teh §g UE1 shi oA ari, TS0 Gcdeh 1 ol 2 m €, ¥ WA o2l T4
21 fRl o ST AR dfdl o € 9o ot ATl ©ie 1 1 dRI o oAl o ST Ry, Feeh T
GEICASTE I s e F

8.11 T& HIeX SIId ofaE oF 3O o dR o T R ¥ 14.5 kg F1 FA0H a9 #X 3W TH
FeAleR g9 H YA Sl €, T H! qell W SHRT DTG ST 2rev/s Bl R o ST URESE I
el 0.065 cm? €1 AR ¥ fodR &1 701 HIfST ST $oamM 319w o fefam foig w21

8.12 9 53 T3 el W ot & STEAH FATEAT Ok hT TN HIfST; IRFTH a9 = 100.0 L
3@ ¥ gfg = 100.0 atm (1 atm = 1.013 x 105 Pa), 3fq9 3T&d+ = 100.5 L | FId 99 | 5id
T A1 o ST YCATEIAT TUThl i oT FHISTT| T VISR H 0 foh I8 STurd g
HAfus = 2

8.13 Vc1 %1 Tcdl 39 TEE W, W&l @ 80.0 atm B, foha gim? gz wn € fof g8 W et w1 s
1.03 x 103 kg m=3, STe1 ! HdIedl 45.8 x 1011 Pa! (1 Pa= 1 N m?2)

8.14 ¥ & Tid W 10 atm HT Selld @ o W 3Tk FGT § FI=T0eh SR HT T0AT Fifsw)

8.15 A % Teh 3 S 1 Teh R 10 cm 1 €1 39 T 7.0 x 106 Pa 1 Seiid <6 @ T 39k
3T | Hepad feptferg)

8.16 T WX d W T H fohaa1 AR fohan Sw foh a8 0.10% ¥ Hifeq &t smu?

2024-25





