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Tq A | g9 gl a1 i oF § G difdsk o 1 eI
FHIT| 59 T 19 JaIfed eIt § o1: Wl Fednd ¢ g ®9 § 39
01 o 3MUR W gH ol U A4l 1 3 ¥ fads @ €

TN IR 3R B T W A &1 YAl o HU oY HI S0 2
3R zHeh TS w1 AR WM Sa ¥ Srssifed 21 Sl shdel BAR
Sfer o sified o fore € savae @l § 9w gl e siget
o TR 1 SAfkier W S ¢ el afed |eft gl | g arel
T Ufshaeti § el ki el iRt B €1 eTd: el o RN
9 TN T GHFAT Sgd Hewgol ¢

el 3G @ g g €2 gai g e o Fer-sn qee 82 St
o faudia det i 1ot hig fafvea smepfa T erdt 3t wd g @
Y= eTere B © Safeh T U o ool ST W1 9 ol @l
froel e o e Tq1 € Tk wideel g Sl o e | e
fopel ST Hehal B1 S, F9 AU T 1 AFAH IH W A o
ftreret 1o /e W R @1 S eH S A 59 ok fAfvea e
o1 Y €, 6 TARI dicad STgHeed <6 o 1 Sged o gl 2
T 1 qorl W 9l e @ S A1 %9 % SAEad | qiedd sgd
FH T §1 TR VIR H TG hT ST4eT 319 U s ki i< FIBT
FH Tl 2

gy (faeuor) gfdaet 2 o staad ® afiedd fow fam
SHHT H I ol 1 Wl w1 gl o1 78 ¥ foh g fawam
Hfteet w1 wgd € = 9RRiY hd €1 Ferd: e 9 fawgor gfiee
T W 9 TR AR SEel Sl g1 SIEl T STUL ALl h SATETH
Hideet T <9 At w9 g gl

10.2 ST

e Teh JehTell GE UM ol | S ot Tl St €, df o
Ay ol B wg R st dueh & W A (9 TEE w5
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fywe amT) 1 Sa & 99 ¥ T@ @ gUR o
iafaa Tedt 81 afg feredl =afem ot ot W o
F1eft ST TR T X A ST qEieEl 22 ST weha
T ¥% Hd fS@™ ot & B W ASE ARG R
T 1@l Sl € 374 9 36 goel | w Wl 81 <
e o 39 WehR ok vl ¥ e faverd e S €
for 9@ o -y 99 &9 | 98 9a AR e
ST © SHHT SRl ot eyl B €1 9% & fo
W el w1 H @ § T B B SEeE s
3 & st e Te Hehed  ‘<E’ el 2
< 1E foue ferdt wid et o g €, df
39 fivg W 9e1 SR L €1 78 5o §ed fuvg o
T3t & fietead BT ¢ T safaT € fR, Ak oo
1 Ffage fYve & Y3 o THi gl § d e o
o FaagER, fave off 3197 §dg o FHiR WA W
Tt SR T 81 T8 T TWA Fl T3 o AN &
& foru =1em @ ?1 g gwd e €, H;ifE @

(a) (b)
fer7 10.1 (o) TR % 59 7 g9 fUve 3797aT 3GHT JFaRT
W 59 5N SRIfYT 97 Y78 & I8 & ¢ fag & odaaq
#1d Xl €1 (b) T A & [TT i BT R &

T T A T 1 TG & AR T AR feer
aed § f& gieon (10.1) 991 (10.2) o &9 °

fasmaTeRen o 21 314 foaRmmEen ¥ ate g o drel
a1 fuve & Hueh ys o Ifcta & ARIfu & Heha
21 39 ot 10.1(a) W <ian T R

A 5N et fog W wreia 9 ifvea sa &t
YT ST Fehel 1 UE € Teh <1 T gfRd ok ee
w9 #1 f9 10.1(b) & <30 T ¥ 3@ g A
fyaiife =we eian €, fSed Tk At Sl et 21 5
FHHM! 1 LR Teel § &1 Tk 02 T T I i
T o fere X fern ST 21 59 gfed 1 ol o T
o ot fag W T S @1 fres W e g SRt
TA HI HAA F T W RIMYT 9@ ¥ Hgfera
ok a¥el g e W STRiIfd e b | ofd €1 9%
A 5 A &9%hd oh e W 3N ifvea 5e &1
uf F g, T offe ST P I 9t 9o & o
A o ®9 H gRefa feen St @

Ad:

F
) 2 J——
av A

Ygifaer &9 § fied & &9%d & 9991 &7 9
Bl foran S Hekar 21 d9 Hiftrd st1ef o <@ 1 29
YR gReiE &9 ©

(10.1)

gfeenier B aret fer Hefua & & stfcieed
a1 EFe € A T (@fw) =l zEent faend
[ML'T2] €1 T/d &1 A5 N m2 81 S Sufees
S qh (1623-1662) 4 T 19 & § It
T TR sqfa 39 TE § <@ o SI A
%1 T Yehe (pascal, Wdieh Pa) @1 T &1 &6 i
T 319 9= Jeh aAUEA (atmosphere, e
atm) Uiq 995 6 W agHed gN FRfE <@, §
(1atm=1.013 x 10° Pa)l

Tl 1 AU T o T S (p) Tk T difcen
Tfer & formes fawa § == e stfad 21 v e
e m Eefd o fRet WA & A

_m
P=y

(10.3)
¥l % fommd ML) €1 ST SI A kg m @ &1
IE T YA AR TR 71 59 Sded e €, o
el 59 #1 T Tl @ W T SR T g
7ok foufa, T <@ o ofiedd o Wy s o
teaferen afterda geitdt &)
4°C (277 K) R S &1 ¥ 1.0 x 10° kg m™

B ot amred w1 siferk s (fafere Tee) s@
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a1l o A T Sl o 4 °C W A T STI Bl
21 7 T e sifger ifass afen 21 Seew &
fore tefafem 1 emifess e 2.7 {1 SR gqe
T 2.7 x 10° kg m 2 ®1 "RO 10.1 H O WHHA
WAl o T T T B

RO 10.1 FS I el o T qHS arg qef

SRHEE T4 (STP) IT*
B T TY)
1.00 10°
ug-s;aa 1.03 10°
I 13.6 10°
e Tehieia 0.806 10°
Hul 1.06 10
g 1.29
SRS 1.43
HEEEE 9.0 10
SATTARG I SATRTIT ~1020

P seravor 10.1 = TR (W) o T
1 SIIE HIE H1 AAFA 10 cm? €, 40 kg
el o Ae IER o SO A i Hererd! 2
Sefefaa gr1 w8 fory S a1l Sid <@ o
STh e HifeTd|

g7 SAReEl i HA I wE H GARA
A=2x10 cm? = 20 x 10 m?| SaferEf | HRRa
9@ F = 40kg wt = 400 N (g = 10 m s2TH W)
e o FeaeR A w1 foen § e €, o
Te dfeeral W afueraad @war 21 sHifey
fra =

Pal,=§=2x105Nm*2 <

10.2.1 UTEheT Rl a9

I SRR s ke | U T A g fag
TH & S9E R B @ fom fefd & wa & ad
forgatl W 39 THM T T8 T 1 9ell i W €9
H guifan S gehar 7

* STP &1 31¢ T a9 0 °C 91 T 1 atm 2

fer710.2 9T & 799 %71 987911 ABC-DEF farg
feerfa & fordt @XeT & 7%= &1 FHi3 7q9d
21 7€ 319Fd a1 Bl & 13 Tocd o JUI
IUET BT T Gl &, W A o [C 5
gefefa vitar T4 g

fo 10.2 7 fom fefa o6 fordlt @A & A==
¥ #¥ 7agd 391 T ¥1 I8 21999 ABC-DEF U
a1 g & &9 ° B fUeig sreed o1ehR o wgd
ST ¥ TR T T S R % TS ¥ T
TEE TR HAT ST el © 31K gHfeAT yedieh foig R e
T YAE FAME B W 39 FHET Sl T & o6
foIT 7 9 o191 Hloh W1 &1 T T
W Mfad o I WA o HRO T IR S fF FW
I T @ TR o HROT AR 5 Je3i o Afirets
FM wW T oo fod o qWiY STIER W g0 3@
e T ARG &l P, P, A P, o6 T&A&dl o F,,
F, G F, %¥30: %efshl BEFC, ADFC T2 ADEB W
Afirciae smufad & & s fR fo 10.2  <wifn
T 1 FeHl BEFC, ADFC G2l ADEB &I A , A, TeT
A ¥ FH: T B | T

F,sin0=F_, F, cosb=F_  (AFEEq j\}I)

A,sinf=A, A cosh=A, (st 9)
T4 YR

F, F. F,
a, a4, Rk (10.4

C

37q: fammeen 59 o AR ¥ 9t feemet §
@ G T Y HE el 21 eH T8 Y AR e
2 fF o7 YR & ufdedl #1 Aifa € <« wiew T8
21 38 1 foen & & w1 wehdh| faweeRen § <@,
W o iR o fordl a%wa (Ao uRag W) W
Afreiererd il 8 = ehe ferdlt ot srafefa o e
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sfiferent

WA o Teh 3T9Td hi Hheddl wU S Th AN
Y I Al B o THEY Bl Tg TS T SFaed]
T 21 3k T T W R Afds o | st
o g =ifew 1 I fal R g9H 3@ A =ifeu
7Y g 2 @ for o sreren § A q@ H ga &
goft fegell W TaE @ €1 9 % 59 ok fafie g
W THE @ Tl T, T T R A 9 ok FRO TE
TR 37 TETE 1 AuRfd § T H Tdh TH W
THH S B SET) aed § Seiak | a1 o were o
O] Yo aEdl 2l

10.2.2 TETE o WY I | gRad

T I H 59 Hi formeeen ) fa=uR w1 94 10.3
T fog 1 fag 2 @ hoolE W R g 1 92 W e Hasm:
P, T P, €1 A 3R &5FE 7o h a1 & T o T
SRR 3T ol | Tk el TerrHrereen § € 37d:
TfRorHt Sifat STt I BT =few) giomd Heater feen
T HRG 96 WA 999 o IR o qed B A6y
H9 ) IR FE FE T I R W RA & T
5N A (P,A) T & T FW FT SR F1E B S
I (P,A) 71 A o H Tl 1 IR mg @

(P,-P)A=mg

IS I p T I T Bl TR Feld

m=pV=phA%>Fﬁ,3q%ﬂI

P,-P= pgh

(10.5)

(10.6)

— T
N QS L4

«— 55—

— <
—) <«
— | A
- —
- P
NN P

]

¥/

for7 10.3 @ % FEARR ForH! WY T I & GRT Jocd
9 f@rn T 2

fag 1 92 ¥ A 396 o9 FEalerk g4 h, /A
o e p T e S @Rl g R AR g1 A
foemeia fog 1 &1 WA (A1 ) o 3 weis T
TR T & S S SrgHved & forg ger €
P, ! STHEA < (P) SN 1 P, %1 PY Hiceerfid
o S Heha ©1 9 HHIHLOT (10.6) ©

P=P +pgh (10.7)

T YR, IS o U gl 7 ok i e
P ATGHUSH T hi 3TUeT pgh IRATIT | 3Afoh gl
h TeTE W T Tl fag W stfafted <@ P - P, 39
o3 W AT I Feaw 2

Uy (W) 3@ o HI (10.7) § dad &
§A%A 8l 3T Wl 37d:, T« URehed & fau & &
o T HaE Hewqul § 7 fm a1 sTEfa, SR
1 STIFE FHIE| FH Ao q1 (T TelE) o Tl
fogetl W 59 1 @ THA B 7| gewdfaen ferveter
oSSBT § TH GO w1 eltifa qEen S gehd B
A, B a1 C fafy= sepfaai & 9 & (e 10.4)1
I o w difas TR gR R WSl S B ue O
W EH qAl g W SHET q 99E ©dl § JEi 3
et fa=-fae o # g ¥1 9% sHiee § o ot
Tl R @ FHH & T

C A B
forT 10.4 zaesifass faRieifed &1 sareTn &7 o= A, B

AR C F GHF S q% Sl W & g Gt
o o7 7 gREmT -1 8

3q1EY0T 10.2 T 3iel & =8 ¥ 10 m TeTE
rmwmwmaﬁ it
g7 78l h=10 m 9 p = 1000 kg m
g= 10ms?a
HHI (10.7) 9,
P=P + pgh
=1.01 x10°Pa+ 1000 kg m=x 10 ms2x 10m

=2.01 x10°%°Pa
=~ 2 atm
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IE T@ Gl T8 & @ & qa ° 100% AeH
2l 1 km TeUE W @ | ghg 100 atm Bl 2
qgfeal Ft WA Ta SAfih JrEl i T8 Tk Hi
&A1 1 A | @ 1 Sl B 4

10.2.3 TIHUSHT & qGT IS EE

foreht forg o argAvee <« 39 fog o Wi STy
FE TC G§AFA R 39 65 ¥ agAS o WWH ah
I 91g & WY o IR % I el ¢ Y el W I8
1.013 x 10° Pa (1 atm) | IFAYSHT I T e
A9 o foru weyerm geel o dute samferer e
(1608-1647) 7 Teh o i L&A1 i A0 AIHATSA
el 1 |1 S TR fo 10,5 (a) | 9@ T ®, U
R G o el i BT el T SHH IR 9 T4 AR
R 39 IR ¥ o7 | 9 § SR A @8l
Toall T 39 R i R 1 SR shed 21 el |
TR ¥ ST H1 TIE IR T a1od FSTHeht g€ Paga 3cd
B 2, W W €, T8 T T B Bl € R 58 T
HH Tohd 1 W F T g A R 9 FUE 7
9§ B W T@ & JoF B =16yl

N
<«

<—;U

(@) 9RT ATZSTS ATt

h

D LK.

(b) Geit-Teit HAHIT (FEIaR AT
o7 10.5 3 797 H1 3T FlFRAi

B R T[@ = IRUEHA T4 P,

Pa= pgh (10.8)

&l p TR ol S 91 R el § IR o &Y i ek 2

A | e foR weg qel WS | uR ok
W T SR 76 cm S ORI Bl © S U aigHvSH
T (1 atm) o qod B THFW (10.8) § p 1 °H
et ot T 9 R S Gehal ©1 WEE: e
aﬂﬁcmﬂﬂmmmmﬂlﬁﬁ)@ﬁﬁmw%l
1 mm (Hg) <1 %1 Gedish! I 1 2N (torr) FEAI €
(Rt = FHE #)|

1 torr = 133 Pa

A o den YRR T fomm (fRTSetetst)
T T@ o AEH o 9 ° mm (Hg) T 2R (torr) &1
SUANT feman St B 1 Ao fome | S o W 1
IR (bar) T4 Hf@ER (millibar) o= S 2l

1 bar = 10° Pa

S S S el A ST e
IS S0 &1 36 ekl | Teh U SAHR 1 el Bt
¢ fored STg 39 W B © S FH IR A
o U 9 S 1 g9 (S de) qen SAfere Sreier
& foru siferer s 61 59 (S URT) WY ST @) et
1 Uk o arHed | g sig f&an s @ 9o g7
o g feem@ 1 5@ 9 S ®, S99 Sig
S 1 [RfET fo 10.5 (b)] 1 fag A W <@ fag BW
T o SR 81 9 <@ w1 B e wd € 98
aTeqe H YA teel A I e 81 A4 P - P,
e Bl § S HHRT (10.8) gR1 A S € e
HAIHER Y 9 hoh SO el B
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U el § W 59 & qall § JH SR 99E @ B
21 T qen 19 o fokgd TRER ® 59 % o | wgd
W URedd B 81 W T&d foee o fag g9 feer
T Fehd &1 T 3R <1 91 9 IRedq o | e
o S § Wgd @A Ui uietterd g gl 3Ta:
i st g o faudia gdf w1 eiferskier € 9 srEdie
M ST 2

3gTEY0T 10.3 §H5 dd1 W agHSd hl S
1.29 kg/m? 8| 7€ WHd BT foh = o @
9 ¥ &% gRadd T8 e, 9 wiee fR

agHed ®1 foeR fhalt S T 22

T : B HHHIOT (10.8) 1 AN Hd &
pgh =1.29kgm=x9.8ms?xhm=1.01x10°Pa
h=7989 m = 8 km
e T, S o WY 9 o S B T et
St B UE € Teed @R g o @ f g 2
IS AR 1 faEdR =ed @ o WY TR
100 km S9E % ?1 g5 I &4 @ =T fo 9
T R STgHEHE @ F<d & 760 mm (Hg) &l il
TGH 10 mm (Hg) 3@l 3Afeeh 1 HH qHH o 3T
w1 gah Bl 2l

b 3QTEYUT 10.4 95 & = 1000 m e T (a)
A & fera €2 (b) el < fohae 82 () 3
TETE W TSN i 20 cm x 20 cm &AFHA
et fagat (fSeeh oTiales 9/ &1 3@ 95
T W IIATSHAIT 6 o SR Wl T 8) T
STRIfTA 9 &1 Aehe STl (WS 1A
A 1.03x 10° kg m?, g=10m s2 )

geT : T h=1000m T p=1.03x 10* kg m®
(@) GHEHI(10.7) ¥ WY T
P=P_+pgh
= 1.01 x 10°% Pa + 1.03 x 10°kg m™
x 10 ms2x 1000 m
= 104.01 x 10° Pa
~ 104 atm

(b) T T =P-P,=pgh=P,
P =1.03x10°kg m®x 10 ms?x 1000 m
=103 x 10° Pa
=~ 103 atm

(c) TGS % TE @ P =P, + pgh 3 R @ P,
1 3afer fagst W efad Fo e 7 @ P
= pgh ®1 Sfth Tagsh! &1 §hAA =0.04 m> €
d: fdd &t
F=P A=103x10°Pax0.04m’=4.12x 10°N <

IMfeRfaSs o1 faegia

T it e € for el ® @ Tt fyve ot @it s W' ueE e ) faw feerfa o feret e o S fereht
fyug w1 qui =1 e1if¥reh €9 @ gaAn S ® df et fave o grgeh g8 R @ e 71 fuve & et g ) el
T3 hi &N T AU Bl B Hifeh qlel § S TeUE SgH oh WY~ Sgdl ¢ qeft ool w1 IRomd sl siRaget
a1 & T8 St ool hed 21 A o fREt ael o U SoehR fuve @i geen S 21 fuve i qeft W sy
I STk I TR T el AAHE 9 | Ak §1 Wt fave W U uRemH §¢ A S 99 (P, - P,) A S
g1 THIH (10.4) § T <@ % (P, - P) A= pgh Al h A TIUE %1 3TFGH B T phA T o oI T H
9 21 (P, - P)A = mg | 38 YR SIRIYq Hedeer foeenfid @a & R & 90 2|

7g gitomm fave &) emehfa W ek 72 e 8, 7 weft repfa o fuvel o faw gcd 1 SoehR fyue shaw
gfaen o faw femn T on = ik #1 fagid 21 9ol 5o fyve grr foenfud @ 1 STadA ST 19 ST
o o B 21 A g9 gU fIve 1 v T & S 9 eI § df fave 9o S =it fave w5 9R Syt
WU § 31k BRTI AfE 319 T T Rl  FH 7 I STifeIR §9 U gaT g M| S g AT F ST Fl A
HT o TIg W fof fave 61 ot ST V. @ T SHeRT 379 TR prﬁ@%mﬁaﬁgﬁwa‘fﬁwﬁﬁ
A % TR pgV, % T 2, FIve & 9K % g1 e AW p gV, = pgV, S p_ /p,= V. /V, T FIvg o sqeredt
I I T

Hfer ® =e fagia € ‘e @ & (e o1 qof &9 @) g9 fuve o wr ® % fuve g faeenfra @@
@ 9R @ qed et gl




Al ok AT IO

259

10.2.4 <4 Tferd |90

3 376 BH @A © foh U § W Wl W W g\
TR d € d 3 B 22 Tk At ser W formEm
Y fored e o 2 qen Suek fafi= fagett o &=
Sed Tga ol 71 %A <ge § 59 W kI SR afest
do § T w1 @ WA T qE T ed ge ®
AT : FAH Bt 21 9K fred 1 ¥eherd € o weft
el W WA 1 WSS WM T, 9 [: Te Gl |
TAM B S T

e Uil © foh <& Seid W S g S @
7z 7uf el 9§ A &9 H foafa @ S 21 ed %
THhd € o o & 7@ T & fohwl YT 9T <l agy
QI ATl BT &, W qg o g oF | fevmeit
¥ AT W G TR g AT §1 WA @ o R
o fo1T 7e “uTehet st Fram” & qon e Sfe
Tk S S B

#% @l S9 g oifed Seues @R 9
=Ifera sieh 39 Fem ® e €1 g | <
TR0 o foy, Xell o1 SuEnT feman St 21 1 10.6
% IER F9 Afed Seush H e gR W TE °
foafma 3 fawea €1 sTgyeer w12 A, 1 S foed 59

L3 :
R S F SR B 81 P= - T P |

TAfA I & T ST R A, I doq foe
firet o § W HeAYE 901 PA, S &9 § W el
B eraud, T sifuess ot &1 Hqfed (S8 wiehd
W W HR A TH o AMEH qR) HL Gl B

RA,
F,=PA,= "4

| A, W 91 SEAHT ©ITHH 1 FI

1 = A S Gehell €1 39 YHR TG oA % Tk
1

Y 5 Sl &1 I8 T[UIh gfer sh1 ATTAeh A Heetl
B 1 S 38 o W @)

for7 10.6 5 <Iferd Scraa, R g1 3317 1 T gl
& P I & (G519 BT S FT AGTTGG
RG|

> 3QTEY0T 10.5 Fa-f9=1 ST uer *1e are |
e & (fo g5 o) ot . 2 oIk 5=
I @ 9 R el ¥ et S & ™ 2l
B qA g8 fed oF =M HHN: 1 cm ad
3 cm Bl (a) 5 B fR2T W 10 N &1 5l R
S § Al 9 fRd WOe o ST
ISl (b) afE B 2T =1 6 cm A ¥aht
fean e €t se1 T fehae aeY =em?

ZT : (a) Sifeh To1 BT9 o <1 Tyol 5o W HeRa S €,

2
3/2 107%m
F, %2p _ 10N
4 1/2 10”°m
=90 N

(b) T YW STEdEA HA S #1 B fRed %
3T T W e 3T a8 fUes g’ ael &l 3R
S ! S1E Rl B

ST (287212 5. T, )

ﬁ“?ﬁa;.[n_w 1 .
o Seh IR W T o9& T8l 2 |

e ok eifeR, ToTas, SR den SIfEd o | S Toiet i @iel 1 qen R ud St
& HISH ¥ IR S o Ser o f T a5 1 MfashR fRA | Sk ST 391 WIReS o
N TS SR 11 7 SAfHTHES i FH h1 3 Hehe oL 78 el foh qope i T g &1 o8 7 Feiifia
oY L TF qpe I5 T 1 o B, AU SHA IS T Hg; AWl e T ® | e 9 weers

' . T TT | oled THI I 3T R | AT i A9a w1, 99 3= o0 gHEn 1 5 fHa
T | TS99 9Tt STfeh el Sa IS 81 T fof, Sdene o TR, 29 9 a6l fhaiehy, WU i el
(3rfq “H4 o fern” - “89 w1 foran”) Teced g S U8 | 9 9H 9% T ot 9ot T
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LA =LA,

=0.67x102m=0.67 cm

e : I fueeAl & fou RSt g 39S ©
I1d: T g o T 2l <

>

3QTEY0T 10.6 T&h R I&Uh H B e
fSEet 5591 5 cm @ W F, 91 Sified a1 et
81 7€ @ 15 cm B a6l g e R gl
g 8 (o 10.6)1 Ak IS I ol HR I
Gefd 1350 kg Bl dI F, %1 3Mehe HifSTl 39
1 ! WO B o U 69T Te 1 2?2
(g=9.8 ms?)

ge7 - ek Yol e | @ fo B9 o WA i
K

A 5 102m
, ———————— 1350 N 9.8 ms™
A, 15 102m
= 1470 N
~1.5x 103N

9 9 °F 9 arg g
1.5 10°N

1.9 10°Pa
5 102 °m

p b
Al

I8 IEHUSH ST HT AN AT B <

Tk R ¥ 59 iferd sk ot 36 fagia | &/
I E| 5 B AT W Y el W 9l Yo W oA
g a1 foRed 9re 9o o 3T Sl @ SR S e
Sk dc1 g e & o el W H9Rd Bl g
e W U g1 9 w1 H 21 SHh A= B SN
ool W W ik 9] el Y sk g ki SaIdl 21 39
THR YSo W Uiel | ol URT W A o9l HeA
I A 21 39 T 1 U ygE oW ¥ ©
Yool ! TOF ¥ IO T =R ued 9 Her el
T TuF w9 Y GEd g & fed sienl 1 gere geft
ufEel W SUe g 2

10.3 &RRET T

379 deh B fom el & 9§ ofeEd fwAn e
WallE o STE3 i qlel TTieh! hed &1 Sd &H Ul i
P e o) IR e N oA e B e 3 2 e M
el 21 Wik S UM 1 UG Sedt @ d o8 A
SfER 7fa 1 Bie 3@ T WAl T A FT AR
FHE T T SN AW Shigd wal fh fRdt Tom ™
foreht aror favm W, @ o fafa= &1 W F0 8 @
21 fordll T 1 yoe Srufiadt v sedn §, Al
TR T 9 TR aTel T o Y& U1 T 9T T
o 3R &l | 58kt 37 I8 7 @ fon T ok fafi=
forgatl W AT THA 71 S-S9 i fafire w5 T g
T T g T IR ST A 7, THHT o1 9 Tehel
, o1 ferelt SR fag W o1 6 & = @ weha
21 W S T6g W ToRA W 01 Sk 99 € SR
F 2 o fom 9l 9 Sl TRt ToRA el %uT A
o Ui 0T FIRI0) Uy W Herdr @ SR O o ue
TH T AL Hd

a7 10.7 YRR@rST #71 37¢f (o) fET T 71 I8 99
(b) YRG! 9T T 8351

et W oTaRad yare ¥ 59 9 W &1 794
FT & I URRET Fed 21 R fig @ et w01
a7 FeE € URR@ & SE fag W @i 7wt @
o ST BT @ S URRE! Yog ki Refid e ?
St R ot 10.7 () § g1 T 7, TRt o1 o wer
1 o | 9 78 <M € R et 1 w0 TG % e
fF® YR TIfd a1 1 o PQ el YAE i T
Hfafes 8 S =8 <wiian € o e fore wehr e |
weIfed el 81 i ff < URREd TH e 1 ARl
HIed A o7 TH HIA T (ST Fredt &) o foR
fog T T 1 YaTe fEer &1 B 991 Th A w0
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forelt off fean o wifq e o 3R yerE Srafierdt e
W 3afae o7afed! yare § warg &1 AFfes a0g |
feer Tea1 ©1 & fenead! URR@st i oy ©ied €72
% &0 YAk YA 0T hT URR@T i TSR wE
1 T91 Wad € dl B9 W@st o |iae o fawe s
W YaE i fon o daaq guaen | fa=ar wifag
sterfd f99 10.7 (b) § @9 &g P, RN Q WI A
FHael Wl 1 TAE 39 YRR TR S € o et
e arEstt & w9 T gn fuifa 8 s
3G 3¢ ® T P, R991 Q W =¥1¥ ™ Haad gHae
3 W YeIEd e Al aXel hOl i Hed SHE €1 59
THR A% P, R, 9o Q W O oI o o RAM
FOA: vy, v, T v T T ST Tl o &THA FEA:
ALA FTRA T T BR W T Sad At A T
A WA F T p, A0, At Tl TH THR A H BT
veIfsd T F Hefd am,= p A, At SR Am, =
PyA L, ALETTH Tt HHel H e o amed feher it
Hefd 39 WM § 71 arel &l 1 Hefd o e g

qud,

PAV AL = pL AU AL = p A DAL

JTEIIEd WA o JAE 6

Po = Pr = Py

qd FHIHIT (10.9)

v, = Agu, = AU (10.10)
ﬁa%wAR%ﬁé%mw—uﬁlwm%am
FHded W 909 ¥ I8 Gafd G #1 wed B
HHI: Av = Teegis (10.11)

Av TG Af9eTE =1 JaT8 <X 31 €1 98 el e
o s fEer Eal € 31d: Heht Tl W SRl O e
UE-UE B gl o §g Sl © qel gHeRl foeiid:
fa10.7b ¥ TR 2 fF A > A Ty, < vy, REQH
yellfed @l @id i €1 aifdst urgd & 78 @t 5 o
ftedT ¥ Heag 2l

(10.9)

T & H AT Y YN YaTE I g1 &1 Tk G
T o I¥Ed TS Shifder o wed €, 98 HN Yole
UG YAE H 9Ed Sl gl W@ TH o9 FAre
YR WgH U THUE €l eH 2@ Hehd € foh
BR-BIRE HA (foam) fox S9 a9 %ﬁ%iﬂ—ﬂm
(white water rapids) FEd B

1 10.8 F® T YaTE w1 “RRG@ <9t 7 2|
3[R o fau o7 10.8(a) § wWT Ya® IRIR
TN § STl et o fafu= fogel W o o uiem
f=-f= B g €, g 3T feond uw g ©
TaFIR &1 o 10.8 (b) § Yegsdl YaE areifiad feran
T R

g :ﬁ
== =
= T\==

(a) (b)
&7 10.8 (o) T JaT8 H1 F HRREIT (b) JaTE & TTaaq
@ 9 Wiz d THYAl 9 S| T8 FYH A8 Hl TF
IR

10.4 el 1 Toegia

WA YAlE Teh Sifedt Iiere 21 T STl GeaTol &
SYANT I GU T STARE S1efel URI-YaE o 5o
fafyre 1o w1 W R Tehd

REd! SATIE HIE o IEY § Ta Jare R fa=r
Fife) A fom ugy oiedt SeEal w @ S fe
o 10.9 o <uifan e B or@ Wi fR uRw § uw
IFfrEd el AR YaTe | elfed 21 Qided FHiehor
o ITTER 39k A7 § URedd 1 S1fEul wRoT Seq

efFereT et (1700-1782 )

fegesicie & T dfes qon Tifvrag o forein faetiare eifaer o a1y faerent fvra <1 %=

STRTEH! JTERR F aR Sia- o1 Sifqar enfad foean | 3=+ fafean s &1 off stem
fore e o THF o fou 9 %, Faesels o TR w1 fomi qen et et o Whe

U8 R i W® | IR ST Gfaead &1 Seriaen!, T fawa e 3=iH @ T fagia:
Soll TReT0T § Tkt fohan, o &5 | © | Sk el | chotgherd, Wifiehdl, share|H SRY
fagia, den STuge o afmferd & | 3= o e 1 s w8 S R |
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T o foTT Tk ol 1 SAF9gehdl & S 39 =R gU e
T S g ©1 fa-foe il F < faet g e
EY o T fagell oF = @ 1 GaY o IRed
(fd St aiEde) den 3= (9E) § ufEdd
(fearfa <5t & aftads) <A1 o TR 3 aren 9=
S, T HT THEOT T T Gaw ki =g
o 2faa el 7 famfaa faar om

J &l 1 (37T BC) TN 2 (1A DE) &5 § v
I | SR H BAA D o o9 O i ol T AT
A At § I8 T Yaled RN AT fof B W =1
v, T D W p, T TWB R WA v AL, C F R
TAIfEd BT (v, At T BT ? R FW BC # 9HE
IIIEN HTE o Tohd )| S U HATA At H WA
St TR § DR E 1 IR vafed g1 a9 v At T
T HOM T &S ok A A A, A, SRS A
THAA ekl R, S K@ T €, <@ P, P, %
F T 9N f® (BC) W ™ | fFan mn &
W, = PA,(v,Af) = PAV 2| Fiifew SH &= 9 98
ST 1 T TAITEd Bl © (Fided THIAT §) T
f# (DE) W @ g foran w0 & W, = PLA, (v,A0)
= PAV @ 31a T W fRan mn we -PAV 2
31d: 59 W fven T g

W, - W,= (P— P) AV ?I

Y HE T FS 9N WA HT TAS FHell gRafdd
FH § =l W@ 2, 9 WY AN {eA H e
feafas oo aRafda & & wen smr 21 A o=y
Yellfed el &1 Bcdl p G Am = pA, v At = pAV i
Tefa At @Ha o UEY ¥ yerfed € @ e fefas
Fell H gRadd

AU = pgAV (h,— h)

TS Sel H 9RERA

1
AK = (5) p AV (v>-v)

T oh 39 AT W B9 HE-Sol T5 (31419 6)
T ST T Thd © o9 6 fefafea g9 g

B 2

1
(P-P)AV= (Ej pAV(v,2-v?) +pgAV (h,— h)

TI& IS Rl AV F fauifsa &3 ®

1
(P-P)= (5) p (v,>~v? +pg(h,-h)

ST IR 1 H: FAfEdd W W 9 U Hid
g

1 1
P+ [5) pv12+pghl=P2+ [5) pv22+pghZ
(10.12)
IE Sl TR 1 S TEUele w1 e §
19 2 foref < fearfqai =1 goifd © o1q: &w 9= &9
T =5 & 9% © 6

1 .
P+ (Ejpvz + pgh = Ty

fa710.9 URadl sy & fHdt ey o fodl
¥ A ] JEIE, v At TG & @< F 9
A GHI At H v, At TTE b @ T T FL

a1 g1

T T H, Tl & HUA w79 7 R o
bl §: 5 B TRl R Y o S i e €,

EEl P%WWWW[’O; Jawqﬁrw
ST T feafast St (pgh) 1 AT TR T 21"

e X fF el W & | #1 ITEM w
T g /A T ? R w7 o R B St e e
B W e |, S @l YA el €, dl st
i % w F S A A @ w8 s
Fcafd T &1 fafa= gdel o -1 o | gome
o HRU T 71 TE TAR Teh T TR AT Sl e
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& @I gRUTHEEY Sl 1 g el 81 aXal % 39 o
1 TN hed ? gt far 9 = 9] & e
¥ &1 T T WA B & TS ol S e
TfRafdd &1 St 21 o7: Selt 1 T Y AT
S ST WAl W AN Bl &1 Tl T R Th
IR wiaee ® for 7 ergdied well W & o g €,
Hife el hT TTE Foft shl &1 feran T 21 e
o 3ok ¢ ITART € S HH TG qe TR el
1 =g T TS T A T Fehd B LR S7ere
fagiisr yare o ot el iRt o el ST
THH 97 q1 I@ 999 H R S1fEer Ted €

STe Tt foRmmTeen H g1 @ St yeid wH W
THok HUI H1 AT A, SHeAl GHliehTor Fet gehm &
ST 2

P + pgh1 =P, + pgh2
(P-P,) =pg (h,- h)
SR (10.6) o & GHA 2

10.4.1 <A T SfgdiE : ST w1 |

afgdie v &1 37 B q &1 dietEd| AREe 3 I8
Tl o foh foRrdt geft <t ¥ @A o dfedis @i
=e i Jo &9 ¥ fIRd fave &1 =1t o6 93 o 99&y
G g1 T o ST Hehal 1 p A ok g9 W 9l
forelt Tt 2ot W fo=R ifse 9 <t &t aeft 9
y, S9E W B fox T (3fEn o 10.10)1 59
& S, T 78y, $aR | T, 97 7 frgewt @
PR Hided Tl (THRIT 10.9) o

VA =V,A,

Al
vzzA—zvl
IS Zh! 1 STIHEY FE H &%l A, o8 i

STIIEY T &RE A, i JoTl H hih! STfHF T (A,
>>A), T B9 MY AT W T i Fi-iehed: fau o
A HHd €, AMq v, = 01 79 g 1 T 2 W At
HHIHTOT A L g qM1 I8 o 8¢ foh 8% W @
P, AHUSEE T6 o IR §, S P, = P, HHH
(10.12) ¥ TH 7€ Feor W Bl 2|

1
Pa+5pv12+ pgy =P+p gy,

y2—y1=h?ﬁtl'{

/AZ

faT10.10 2RGer @) 97 & 9vd @ afgaie #1 @
v, T FHHIT GRT I it &1 AT T H

I 9T Gerr & a° AgEvST & qeh A 8
v, 2gh

(10.14)

U= /29 h+—2(P;Pa)

GWP»Pa?}H?JTZghEﬁ 3UeT T ST TR T,
da dfgaie sl =e 1 FHRo 9E-ge g fRan S
21 U & fearfq Fehe-ie | Bt T 3Hen fawdia Ay
ZHT T HI AN Gl BH o HRU AIHISA oF HIeh
¥ed P=pP, @

v =42gh

7% fodt g w9 ¥ fid e &1 =@ 2
THIHT (10.14) i SR =1 fagia Fed 2

(10.195)

10.4.2 deimmdr

Sefam el ST A ¥ FAE-a A
T I ¢ S Tk SIS S aelt et gl & e
T § B2 Gehtoi g @ S (fe 10.11) | <9
T 21 ZHH U-Tell % ®9 H T T, fge
ol ISl T ok fag e gEd Geped A ¥ e
erdt & St fom (Fer 10.11) ® =witen e 21 e §
p T H TA O B ¢ T@ GRR GRT AA I
<t T o &R d AR, § yaifEd 59 1 A o,
Ao Bt @1 Wepfaa 9w W, wHieROT (10.10) 9,
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vafvllaaa'—kﬁmwsmhw#gﬁ
TS 2l @

1 1
P+ 2— pv =P+ 2— pv,? (A/a)?
o9

2
P-P = L pvz[(é) -1] (10.16)
1 72 2 1 a

e 10.11 S04t %7 S7aEe RE|

I§ IR U el o1 Geprad s H a0 ST &1
O § WA o Sead T T HEOT 21 qSNSH i
FIE | M h @R FT 99 2

1 2
P- P2=pmgh= 2_ p1)12 KE] _1:|
FTEg =IEt T W A o

2 (4]

79 fagid o 9gd ¥ SN 21 W aed s
oo e § HERe | Sedarten (o) B 8
e @ g fa @ 9y yenfed g {1 R T W
<1 B @ gEiery Yot (et offeR i #iR
e H =9 forn S € @i <eq & fog arg qen
SUT &1 W@l TR0 o 81 Weh| fheex e A g,
FAEA I, ST qon TR ((fET 99 10.12) 39 &
fora s1eran shieAmTl o fegwa o foau w=m 5 @
ST ot T fagid | % w3 g

Vo

(10.17)

P seEvor10.7 Tad o ; TRt qgfesa o o+
€ ¥mt § TR o1 Y foRdEt St ¥ g
uRefda fran STar 81 39 e o =S | i
3TIIET IS T &R YFAT i STIIEY HIE o6
&I, A = 8 mm? o SR g1 Ik o Hent
AT 1 &F a = 4 mm? Bl ¥5 | <[« g
24 Pa @ YA T oh YA€ I =T o1 B?

el RO 10.1 9 T &1 99 1.06 x 10° kg m? &

2l mwa@rﬁ(éj = 2 81 GHFT (10.17) 1
IUANT Hlh

o | 2 24Pa
' |1060kgm® 27 -1

-1
0.125ms <

T
] T g
I S

—_

fer710.12 @M fieeT $=9 @9 W a1 e
s Bora®y U &1 17 W 39 9 &
ST 2l

10.4.3 Y& YaTE 3R e ek (faer =1 2Rr)

A | el fHSId § R YeT8 i 9He | werdl
foerdt 21 @t el SR W Wi (Pluque) 1
SHTE B o HIOT AT Hial W Gehivl 8l STt 21 3
Hhd oMl ¥ WA Yalfed wOH o ¢ g3d i
Tfafafy w et dig 9g WA @1 3W & W W o
WATE 1 el g Sl € S ofiadl g S S € e
IR T o HROT U I S §1 TST 39 A B
Gier o fau T e <@ @1 S8 € e s
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WieteT aTeR 1 2R @19 TTfa § vafed g €, ofake
T g R S 2, IR e g <9 St @1 59 'l
3H B Ghdl B

10.4.4 Tfder 3@ (o)

fopelt fivg W Tiaes Scomush Th 5o ©1 oW T ok
A | T o RO agA o 9@ W, STAqoll a1 TH
T TR W HE T 9 frehe, ¢fm, St @
et ¥ &0 d@d ¢ f o ® St g afa o1
Reelld 99 9 g Sl B 39 g i SAfF ®Y 9
et Fagid o HuemEn ST Hehdl 2
(i) for =& g 1 o : WA o we fo
Tfem™ 7% o6 9N SR 5 10.13(a) T YRR@T
TR €| URR@Et % waihd 9§ 7 W ?
A ¥ 7 o SW qA " Ha fogsti | 3wt
97 TAM 7, f9O @@ I B 21 e g W
I FE HEAqE! ALST U@ IA @l TRl
(i) A EE T St AT : ThUT HLAl g3 IS T WA
I I S 71 A werw Gga w al st
a1 et St e e g8 e e w5
uRIEt [f5 10.13(b)] TR T €1 e 3 Y
R Tl © T $oh TTvel a1y W i SR werdt
21 gEfey, g % ST a1g 1 a7 &g S § AR
EIERCCAS | i
T H ST o HROT SO a1 e gRf W e

4

I 8 W B o i R T e Sedget 5o we
AN B YR S HROT IS TH TGk eI i
WA goTa (Magnus Effect) F&d 2l

TEAN F U@ AT TIIHREA U I :
e TERIR TS o | alfas feen o wera @ q o
10.13 (c) # fe@m@ oar faftrte &R & 3™
TREIA T a3 S0 H1 3R oal 2
o9 10.13 (¢) & ATIR IAH o 9@ HI TTIEA
FE TIHEA SE Ydid st ¢ fSEes uia:
MAREY S ©1 59 QIUhisa gal o foaiid
JAdl  qe U@l skl Tl Joe o qriel feepfa=rg
YRRETST 1 U9 oh HW-A19 i TI&T THIY HT
21 21 gerg 1 i 3 W sAferem S A # W e
21 THoh RO SEAE! g ¥ T@ W (e Seellqeh
eI BIA1 & 3R 7€ AFAH o 9R i Hqferd sl
21 T ST s <utn ©

P serEor 10.8 el quid: WIRa a7 e i
Tefd 3.3 x 10° kg §1 THH oAl @ &k
500 m? | 9§ T FAfY=d 9 WI60 km/h Fi
ol § 38 W@l 8l (a) 7@ & SI4 a1 et gt
o o9 JEaX A fad Hifeel (b) el g3 &t
T ¥ $98 I8 W a1g i =1 | SR Jfg
3fehferd SHITSTT| [a1g T el p = 1.2 kg m?]

(a) (b) (c)

a7 10.13 () SO TfaME T & TH99 WA (b) T AT TaaH T & (6 § T ard o H1 HRITas
(c) CRIHTS & THIY T ok areit arg § 4RR@ET|
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sfiferent

EeT (a) TEMR ¥ SHETEN 9 ¥ Hdferd ae fadm
FH AR B

AP A=3.3x10°kg x 9.8

AP =(3.3%x10°kg x 9.8 m s2) / 500 m?

= 6.5 x10° Nm'2
(b) TR (10.12) H BH IgAE & W T8

o feel g2 ot SEdl o ol SR i SURN Y <
2| 99 7o |9 qEid

T&T v, I HT FH TS o HW TG q v, A F
frere T R A = R

2AP
(v, —v)=

P =Tt

v, =(v,+v)/2=960km/h=267ms' T R
P

—2 ~0.08

q@%waﬂaﬁa%aq@J%:ﬁéa@aﬁW
T G H had 8 % 3T BT =BT |

Uy =1 /Uav

10.5 9T

[l T =R WA Tl Bl qAq 98 M § Fo gy
SeTd 21 R T 3 Yique i e T9o7 o &9
o @ S Fehal € S Sl | 58 W W § S Ty
ST T §1 39 YA Fhed €1 S %d 1 Teel o wrey
Tfq Bt © a9 U8 o Sufked B 21 f9 10,14 (a)
o <A STTER 4% i 1 3 Wl % s T 56 59
el i o B, Tl wie i feer e i sefes Sad
™ i A a9 el wie w1 3Tuen o 71 9t
T ! IR § foatenfya X 3 @ SE 9 9 Wi i
T oh eI 3tfereh ot b1 STevaehdl BTl 3HY BH
718 et FrepTerd @ foF dt 1 o o 916 Y T
Hfeeh 21 53 & Heh | Xl 1 o IS o a7 b
T Bl €1 37d:, 56 1 SU0 FaE o Gaeh § 56 v
o W el © 3 el feer wdqe o Hueh | @el ®i
e fer et fech fer gqe 9 (3= am) S9-59
TR A & GAEl T A7 FAE ®G Y agdl Sl € qel
T ST TdE 1 9 v Bl 21 TRt of <9 wag &
foTT, 399 SR 1 9dE T8 M 1 R Gied © Safw
F= ) Hae NS #1 R St 81 9ok HNU Hagl

% 9§ o1 S e S #1139 YR o YaE i
T YA Fed g1 S8 o W @l 9u fohde W aifst
o T R 38k 7= Theferd € gl YR %d o1 TRd
T T R fhged 1 frdt aey o1 g9 o5& T
T F&dl € o g9 ok 3787 o ST %9 kI T I
o Sty BT € IR IH: T S8 e Seri i SR
JoId & I8 HH B S € 3R 37T H I & e 2
[m%10.14(b)]|@23@ﬁéa'—rwg%manﬁm
Tl 2

|Ax=vAt

B E

(b)
17 10.14 (o) T GHIR &9 1 @2l & &9 @ 59 &1
TF Wq frad Fia #1 fach wie fer &
a9 S wig v a7 G e AR TaE g
(b) UET § ¥ YA€ & forw @ feawor

9 Tfd o RS9 o Tk I S fRdl 9ud
ABCD @ &9 ¥ o & 999 a0 (A) § AEFD &1
ey o ol B 39 THA A W %o W T w0l
faepfd Ax/1 3= & St 71 9 vaifed 59 @ T
o 9gH o AR faefa sedl St 21 Sl o faadia
W 5/ e T © R ufdew famfa w1 et
“foepfa aftada &1 R’ a1 foaepfa <O A9 Ax/(LAD
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o1 v/ gRI Ufdael 1 Wi ke ST €1 YA Tonish
(=R ‘31") hi IRAT SFeRequ] Hidarel a2 fefehfaet
& &9 H H 0L,

F/A Fl
= v/l DA (10.18)

YA %1 SI AE @S (Pl) €1 39k T A
Nsm? a1 Pas gl ¥aHd &I faad [ML'T] &)
HEAR W Tqel ol S U, Teehled e e il
S ShicTdR, TR, Trered onfE w1 erden a0 vaH g
£ FT UHE Well o YA Ol FRof 10.2 §
eltarg 1 & T 91 Sl ob e o < el ol A
2, S aTues foru =k B g ol 9RO 10.2 § 2R
ol o SR W A HI gl ¥ W STfue el
(eAfer ¥AM) B1 G @ T HT AU ST
(n/n,) TE-TRER 0°C ¥ 37°C o o= =R T 2

Td 1 TAMGl O "G+ W Al ©, Selfeh @ i
YIAAl 919 §ed W Sedt 8

) SSIETU710.9 0.10 m? &%l i IS g
e fRel S/ &) Fear § S Ueh 3Teel oAt
(fs wefa fea, qen s fed 70 =0 7) &
FW Y TR W ®, 0.010 kg Gefa 9 fo=
10.15 &1 wifd SE B HE %9 @t fved
0.30 mm T 1 €, UsF a1 ©ie % ot Tl
€S 21 g Tt STH T @i 0.085 m s &1 TR
o | T AR T B @l 21 g T A
RUIEARICECAIS e

fthen

.0.01 kg

fer7 10.15 59 & ¥Mal 00 &1 A1

ge7 SN H 9 o RO UG i ®ie I AN A
F 2l e g ¥% a9 T giEmn § et 9 frefea

4 o YR mg o e B 3Fd: SFaEIl
F=T=mg=0.010kgx9.8ms?2=9.8x 102N

-2
T W TR Gfadd = F/A = 9.8 10
0.10
v 0.085
PId W = 1 0.030
gfaaer
faepfa &

9.8 102N 0.30 10°m
0.085ms ! 0.10m?

=3.45x10%Pa s |
WROM 10.2 & el &l 4l
A T(°C) JITET (mPl)
Sl 20 1.0
100 0.3
T 37 2.7
T T qcd 16 113
38 34
fremrdq 20 830
IR 200
EIR| 0 0.017
40 0.019

10.5.1 ik ok a9

HHRIG: 56 U ue frdt @ @ fikar € @ = o1
ek B qX 1 Il 1 off Wiwar 21w 1 fafta=
Wl | ever T S B Wil @ @Ik qRumEE
fqug weh aRoTHt Hew at SN LAl €1 e
it g2 Il 61 92 e < T S g et
Tt fq % P A SR §| A8 <@ ™ e
TIFA 9 T99€ i 7Ifd o ST qon 39! f9m o
fauiia & #a 21 S o= At o W 9d F
e & A B WEA 7 90 WA B B a B T
ST SR T SIS Sl W (1819-1903) 3 &
F0 §d1 F T dew g frefua femen @:

F=6nnav (10.19)
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™ Wi & W Fed §) T Wi o T w6
oyl

A 51 kT T8 o TH Jah S0 2 S
A & Ut 71 R vaE e | fird fuvs w1
I Hich TH SUhI e 1A Y Gohd 21 €H I
H et T auf &1 93 R A1 Hfxd wd T T ®
I o I o HRUN NG Bl 1 S-S SRl o
TG Sl €, Heeh YA ael o sSgdl S §1 ofd § 5
T T HEA TIE 96 a1 Sl 9d, Tocd 9el oh
o B Sl ®, o 42 oot 91 ROl I € Sl 1 A
ool i §] SR A W A HI R fRdl B W
e | wwiq o o, e gR feen s

6rnav, = (4n/3) a® (p-o)g

SRl p Ao 1 q WA & HAY: Tafd e T
BY W B R

v, =2a (p-0)g / (9n) (10.20)

31 HIHid =T v, el ok 3R o6 o1 o H R
I § T AR S I o FShAMU! Sl 2

79 e H 39 I 6.2 W G A T Fehdl B

i 3@V 10.10 2.0 mm 5o orelt T dfsl i
7€ 20°C V6.5 cm s HHid a7 9 9 o b o
ik W 81 20°C W da *T T 1 ATHel
HIFTTI I HT T 1.5 x10% kg m® a1 drel
%1 ¥ 8.9 x 10° kg m &l

77 Wi 1,=6.5x102ms’, a=2x10°m, g=9.8
ms?, p=8.9x10°kgm>,
0 =1.5 x10% kg m| GHII1 (10.20) ¥
2 2 10° m?* 9.8ms™
9 6.5 10°ms’
= 9.9x10'kgm' s <

10.6 Ioed €@

TAE H1 T 3 TH W Ja6 W (FE) T T
faeger &1 Sar 71 faeger o o fdlt fag W @ @@
AT g 91 AGTesh T W T § S€erdl @l € O
e et f9= JoR ed ©, off S @it €1 i T
Y yafed ol Tet o 91l | HiE 9 W 3 R Ya%
farege &1 Stran @ TS [fos1 10.8 (b)] o T o 2

7.4 10°kgm™

STt TreRfgal 9 YU T FI IS T TEENR RIY
faeger vomg &1 ari 1 fenfoar agaved fasiy %1
& aRom ¥ FR SR IEgEH gR 9g § qen qe=ed
&9 e W ¥ U A faaed e e

A eed (1842-1912) 7 I8 Y& foha foh
Y W R yaled gF a6l Y wal o fog wee
(faeger) Ware w1 G9EAT %4 gl 81 S Th
fourE si i aRefya fopen, fS9er o= 9 &9 ©
TaTE faeier B Steen T w1 T@ 9 e 71 39
3% I Iegd W@ R, HeEd ¢

R =pud/n (10.21)
&l p @ 1 S AU p WA o YATE i W @
WA d AferhT o1 =AW €, R fomE o 2 o aw
At o foRdt ot freea o 9@ ®war @1 @ <@ ™
2 for afk R &1 7 1000 ¥ % ? A YaTe WA el
%I R >2000 % fou fages yame i 21 R, 1 O
1000 T 2000 = = 7 df YaTe gied & S 2
A 9 W GHE Yole | R, 1 shifdeh HH HHH
M (Shifdsh Hoeed HEA) B ¢ 38 W Yo e
B ST €1 SIE0T ok feAu o qen siet Tk et e
vaa fa= €, aft <t gduw emepfa den ey H1e
%1 el | gafed X d R o TR GHE HHI W
e fae(er 81 S €1 39 Ted 1 SUAN hid gU 84
AR H Teh A Aisel Tfud sich T e
o el w1 AT T Tehd €1 39 aeA § 'H
SErSll, Tgfedl, W W IWN BH arell SR qef
M 1 AR HH § FEEd e 2

R W &0 7 yR ¥ off forg whd €

R =pv* / Mv/d) = pAv® / MAv/d)

= SISl F/TIA 9

TH YHR R_ 3k SSceld ol (ST o HRT o
3101 YaTel T o AN SIel YaTE HHl | STEiy
1 SIged) A T A T UM el 2l

faeisy oF SHROT TS Soll &7 WT: o1 oF &9 H
21?1 9 o fou ST B arelt R qen argEe
Tl enefargdes Sifad fr i € T faeiisr =gaw
T 39 YRR o el i TTehed T | JET 9o =
o fafy afmfad 26 21 soe famia faaw
(erfor Y wifq) wefi-sheft wifzd g 21 faeie fasgor
HieTfed Hiar © e Fefd, Gam qo1 el & W

(10.22)
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# W H gy @ B Wes # ST e A
e o =ote faged vare IfRkd e € den el fresh
ek I o QY- S T U (THIHF) T
1 Hiel Y& I

P STrET 10.11 1.25 cm W T R Wt
2idl 9§ yarfed g arel el @i <X 0.48 L/min
21 Se1 1 YAl O 108 Pa s 81 9 994
UYE YAE HI S 9gHL 3 L/min. & S 2l
S vaTel % foau stfyasor Sad|

F67 | ST Yol b1 =1el p © a1 2iel o1 o
d=1.25 cm 2l 3 4 9fd dee ae freed a
STl T A

Q=vxnd*/ 4

v=4Q/ &

T TH Foed &A1 I ATAM 39 TR @ Fehd
%,
R =4pQ/mndn

=4 x10°kg m®x Q/(3.14 x1.25x102m x10°Pa )

=1.019 10°m3s Q
IfF oma o

Q=048L/min=8cm?®/s=8x10m3s?!,
T I FW T,

R =815
<fF 7€ 1000 ¥ FH 7 37: YaTe WiF gl
LRI GRS

@Q@=3L/min=50cm®/s=5x10°m?®s’,
T I FW T,

R =5095

g YaTE fage 3| Wi yare | fagess yare |
TR i FeiRd & o fag g oqe anr afgs
T FAN L Ghd B <

10.7 U a9

3T <1 BT T ot den 5ia omad o el fierd; s
! SR T Y a1 B W S H AL IN
e 9 &l Fagenar fhg STt favsh ST 8; o o
1 Sufefa § off 9ot ¥ 1 St @ SW =g S 2
T 91 U U o 3itd 1 ufedl qeh SR 33 Wl €,
{1 o 991 % 91 g@ T W SR art H ga Wt
Th TR W T Faehd wiferd w9 SHek St i €
T 399 A S 21 A IR W & e Srwe gal

1 Tdsl Hael 9 Geifed €1 ol i g fHivea sefa
&l BT, T ST 319 Uk T e g R
o % fordl o WSS € dl SR Tk w@ds IS
B 7 Y31 1 o SAdiem ol erdl 1 36 qieeH
%1 53 TG hed 21 T heel Sali | € Hehdll & Sfeh
i o I T T8 T | T T 39 e i
T T TI HW B

10.7.1 TST Stt

IS F9 A ST ok T SAHYU ok KR L B
%d o i T A ST ST SREl 59
T 1 Bl € Toh 7Te e1o B el Wl TRAroget
3R STeRfia g € [fo 10.16(a)]| 39 3ARET o
IROTFEEY U3t o foare SHomees feefast s Sca=
2t 81 e St o1 aRemor 59 o W ek € f
T 9T T AV ok AR SR o fo fRE yeR
faafa & den St Gem = {1 g 9t sropeH w5
I fearfas ot g9 2t 81 g% 39 de9 § W
o 59 yR ok 27upsti o fordlt Teae (39) &1 oH &1
e 3= UH SR §  faEE (A A e
FTH) ok fau St 1 STEvHeRdl eidl €1 8 AT Sl
1T 31fersh Bt €1 9 o forT 71g et 40 kJ/mol
o U Bl 2

39 39 oh I3 oh §HIY foRE o7 W B9 fo=m
Fd € [ 97 10.16(b)]1 59 o FidR ok 219 HT o
H 53 o 3T ST € 39 U] hI BRA § 37 AU *
THROT D SROTCHS LI Sl Bl 81 T T &Y
Y IE 5o o i o 370 Y STUEh HH el © i
S quied ¥ 3R B TS @A A% oI o 37Uel
el B 71 59 WK TR o o g8 o o10] i Sl
% o Sl STUET 1 el W o SAfes Bl 81 o:
#1E 59 9l feafaal o STER, %9 9 w9 SHd 753
&Rl I 1 FAT Il B IS & eehd H gfg
# o fau e @9 wE Tl Bl St geE
ufereTet 1 eH TE qe7 & usl W gHg 9hd &
TRt 310] 1 g3 W WA | fohat St SAavTes gt
22 S fopr S oo foel ST e ® @ o g
1 7w Y 7 Y AR TR F S S o A
% ol AT w1 o &t et St =few)

s 3 TS 22 S 5 s T
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z
AR

(2)

.o' 0
e -—© |
(b)

(c)

fer 10.16 fordl 59 7 T8 W 70T 1 HaLT STRG T qcl &1 TGer (a) [HGT 59 & X 701 ST T 374 3737
& R Tell I g9 T §1 AR &7 9T ST e Flasheur i swial €1 (b) et T 59 % YIS & fou

(c) STHYT (A) T TfaehdT (R) Tl i TG

upel @ o © ord: ol Y W oI g3 Tl €l Wehlll
[fe 10.16(c)] 59 3TUsT &1 T z = 0 W FS & 7]
AHT FT T R I o TeH A & 5l 2

10.7.2 UK Sell 91 IS qrd

3 Goft SReBl, S A S o FeoR T gy S
B Ted foeR T € 6 %9 o6 gS o Wiy el
THorg Bl 8 3R 21fueh g53 3eq=1 i =R dl 86 3N
ek o @9 S 8O S qeF hI 3k YHR
g & fou ga =+ s tH afas ffen W foer
HifST S fordll TH ©g W FE Bl @ S SHIR
TRl W W & faw @ @ [ (10.17)]0

-

ferd 10.17 TRt frew &1 a1 (@) GgorT J &% fhed
(b) ferdt sifafie g3t a& difia feeH

T TSI grraen | g6 o ° S S19R 98
w1 fohel B 0 d s e 71 <k fthed *1 &t
(N Y3 T &hel) ¢ A § I o7 Frep o

arferen Soft BT gHeRT 31 € fo atiafier et o forodia
e feren T @1 W1 98 STidle 9@ F R A SRt
ot g1 el T wE Fod = Fd ®1 Sl WREw &
STIER 9% 319 fhew ¥ T sifaftea stiafe et 2
A T fthed &1 9fd Tenish &thet 03 Sel S, 3R
HAfafterm &she 2dl 21 et fthew o <1 T B &
Sen = o % 21 € o1 fhed o < I B €
o1a: sfaftea et

S(2d) = Fd (10.23)

A S=Fd/2dl = F/21 (10.24)

R S B TG w1 URA B1 T 5o o U
Tehieh &kl o1 51 Sofl €1 98 Hiferd ©¢ &1 ufd
Tehlh el W ¥l R SR =t B

3+l qoh THA Shael Ueh %9 o I5S i =i i g
3Tfieh WM €9 § 89 A oF g4l A1 3 &8I W
o e =ifen) 37 feafaai & g =it g3 o <M
AR & T W R B 1 SeevReEy Afg gerel
o 31U TH | Teh TEX 1 SAH{TA Ld & dl g
FS HH B WA W A 98 Th TR HI fdesioad
# B dl YEIg Sl 9g ST 39 WehR 3R stferen
U ®U U W e Fehd ¢ foh I Sl <Al aeref
o HeT TS HT Sol € A T8 I W & R 2

SR == & MUR W fFfafed Jeor g
FW R
() TS T 59 qAqT 3 fRd ured o o STauyss
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% 9 H g0 Thish @as | HRRG 90 (37
Ui Tehish &Fhe ®I TS Sel) 1 T8 %9
iR o T[Tl i o § SAqUYSS oF T[T i
Afafer st 2

(i) TATS o forelt off fog W ew g o (Fw =
rfafiert) o T W@ ©iw Tehd § a1 39 @
Jid Terich daTs TR @1 o deed qREmT | §HE
qen fon o foadia I3 a7 9all S i heul Tl
Tohd €| T8 L@ wreEeR § 2 R et e
o foTu g8 W TRV Ao@T TSt i Th &l
F! HET HIT| TH @1 oF a8 AR TAY &l
1 ST 3R Giwd € qe1 S 39 @ ok T SR
& % 30 U AR Wiwd €1 e w1 feafa | 77
TRAMA T Y@ greeee | eid ¢ Al oy
@ SRS 1 Hiaid @ i FEe S © S
o 99 10.16 () 721 (b) | <N 71 & & et
FeL T 3R 9 Tehleh ofars § o arell 91 S 2
9ROt 10.3 § fafq=1 5ai o foTg g 776 o 71

f&U T € I8 e 1 A 9 W e T 81 v

% GHH Y53 G T A A9gfG o WY HH il S

Rl

¥R 10.3 XU U A W F g6 & T8 S qen
ElE |

el A (°C) TS

A
Gulc et
(N/m) (kJ/mol)

giferam -270 0.000239 0.115
AT -183 0.0132 7.1
THA 20 0.0227 40.6
Syl 20 0.0727 44.16
Riey 20 0.4355 63.2

g -9 TN TWA-a1g T3 Hstiali oh AN o
WA q1 S HI JEIF Foll H € df WA 39 W
fagehm 3@ qen 59 g § HEesk 9 B el
o 10.18 & SUHIU & AW o TER TH TH WY
& O Thd 21 TH 99 dfast S w1 we s
F foret o= ® 59 0 2, el K Tk o HE Ht
Bl Wi & afas free fFR & T 9 g W
@, il o O 3R 1 TWhY Tgferd Y od

%a ¥ W U H oSl SN IS € Ak I8 g hi
e o dfas fRRI 1 B R o IR g qH e ok
HRU T I A H AR Gied 1| 36 I AR FB
TR WA © 9 qF o 59 ¥ F e 7 8 ;)

AA
W

7 10.18 Y3 9 A9

T AT STavaeh SAfdied R W 21 e S
10.24 TN 9@ 1 T == W, $9-91g ARTS 61 I8
LEIC]

S, = (W/2D) = (mg/2]) (10.25)
STel m 3Afaftea Hefd qen 1 s 1 < & f=et fFR
1 TS 8, UIEIER (la) 39 T i T HIdl € o TRl
Ta-a1 IS qAe Hifer B

10.7.3 HUch SRIUT

TRl o= WIeAH o HUeh qd o e 59 & TS,
AR W IHF B 21 Gk fog W 59 T8 W
TIYIST T 59 oF 318 3 IS W TIRISAT oF o1 hiof
1 Fuch HIV hed ¢l T 0 ¥ TR w1 wS qen
24t o fafy= gt o stargsst W I fir=-fa= g
T WSk IV T A I S 2 TR FIE 5o fhelt 3
o I3 W el Tl 39 W S T SIRAUREET
S o 10.19 (a) H T 71 ], FHA o T W AT
F I T § g WS Wifed @i W 98 %
STt 2 [ 10.19(b)]

S,

a

V2
<

S

m\/

sa sl

(@)
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sfiferent

a

y

/\

sa sl

(b)

o7 10.19 TRTgst & @9 & qrey Ut 1 &l & fara=
3TN (@) FHA & T G0 T (b) Tk Eo8 Wedh Tl
il

319 TH O SATICE qE1 T dH STagsel |
foem = &1 S/ R o 10.19(a) 721 (b) H <@l
T € g9 $9-91g, S9-a1g qe 39-5d & IS
TES,, S, S, ¥ Wi &1 F "t o gref | o
e HUeh 1@ W A ° g =fenl fa 10.19
(b) ¥ &F T el o= Y Thd B

S, cos 6 + S =S (10.26)

Ik S, > S, T ek HIV &g IV B S R
T qeT T T TS| e 9 TS w0 € df 59 H
0] Ueh O T AR Tofed! o SRS i € ae 3
o SAUST o WY @ €9 Ul 939 FAATL Fl
T H 9gd o1l 49 Bl §, IR 99 59 319 i e
i) TH AW A de o gSS W U o | e @
@ IR & 9@ R o 99 W gEd o, Ak 53
3TU] 319 oh STUET i TR 3TfHeh vIfok ¥ STRfa i
&, @ T8 S, I A FL M TR, cos 6 TG Tehal
€ A OFHH T Tehdl | 79 90N B, TG U o
Hi= I s W EH W el € A fHgT o dct
fpelt ff o W (F€ kel el W@ €)1 WS,
AqHStR e T Al oy, el s 81 e 3%
foeren S © o Gueh i s @ s @ e we
Teftifa ey et g9 B S § | U qen W o
9 e U 91 H o I I H S GehRSb
=1 foeran st 2|

10.7.4 92 9T TEATA

U3 T T Teh Hew 78 off ® f 9 e 9 &
TS hi SULT HI ST Wk df ¥ hI o 98 qe
g MR Bd €1 9 36 927 1 3fevd <@l

ZNM: favivey T €9 | =9 o a1 W Al S
Y gd o Sl BRI J&l §, 1FE1 STIH T o 9Ha
TAIC WA o Fogell Hl 9L qe Jergel M & = g
22 WA & goge fhe HRo wrh €2 S fw e
IR-9R == R @ & o Fohell ga-ar sawyss | ol
Bl B o7a: ferell TR TQ e ok forg welifues Tormd
T3 Rl & TSR I8 anTthel Gl A B el § 9
T T €1 B9 39 T2 i 39 JEieh W Feanid el e
Tohd T Y T € W™ Y Hehd € foh 39 Hed
T Tl S H W HH Teh 5 1 gl § Se €1 37 97
T 9 A 3T o (IR AU et
g df 59 ®1 9 Tt gt €

TS T k1 Th 3 =i 9RO e § TR R
o iR T I I F G o @ H Ak T 2
[fe 10.20(a)]1 7F &ifST r o &1 K Ma 9%
e # ¢ A 39 % 1 e | Arat gfg
S, 9% o stfafted et gel,

[4n(r + An)2- 4nr’] S = 8nrAr S, (10.27)

I d greeeen ¥ € df T #1 T T8 e 69%
o iR ql 9EL o T (P, - P) o 99§ TER
o N1 9% G U H1 TE Sl o Fferd gt 21 =@t
Fd &
W= (P - P) 4nrAr
o
(P-P)=(2S./1 (10.29)
9 &9 °, frdl g9-T9 3fagss & fau, s9a
I9d &1 3R @ 1 AF AGdd 919d i 3R o I o
T @ 31fueh el 81 ISl o faw, 4 fredt 59 &
fiR FIE I H1 oAl €, A TE qg HT JoAdel
arferes & W BAm [fF 10.20 ()]

(10.28)

(a)

ferT 10.20 r fen ®1 95, e o gagen

fordt gergel [f9910.20 ()] 1 e fRet 95
aroren fepelt Tfeeht @ F=1 it @1 Jotgel § S AT
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B €l S qeh o MU W fRE gereel o faw
(P-P)=(4S./1 (10.30)
FEITad 3H RO FGA 1 JAgell s o6 g

! F ol W el TSl 7, W g 3tk |

IR AT Afereh <@ AR

10.7.5 IR 3=

T guias 9@ fordl daett Fefl # o o faes 5id
F FW I3 (3717) foreft afshd ga-a1g HATgss
% I R @ H SR TN o IRomEEEy ¢ wfed
9 ¥ W% Capilla 1 318 € o9l e STell 4

(a) (b)

fer710.21 FHFRTHIT 3797 () T G R God a4 3 ot
forst gactt Tt 1 AT RG]
(b) STRTYS & fAehe FT STalefa sRE|

IS Tl oY T Hifq el B @ I Tl | S
wgd SifHeh B S 9% i SEH ok fag fed e
FATRR STIIE FIe (31 @) ST Feater hyHet |
foam #a € gt faw <o @ )RR gt =i
Hgar ® (F910.21) | I qen i ® Hqeh Hi0 =<
Bl €1 39 WehK Sh{vTeh] H UMY <1 Yo3 Sferdel Bidl &1
zaet o1ef ? fF vl g & S eIt e 21
(P-P)=(2S/r) =2S/(asec 6)

=(2S/a) cos 6 (10.31)

W YRR, Tol & Hiar TJaege (arg-IoT
JTYS ) UT TeT o7 J1a AGHUSHT Tl | T &
fer7 10.21(a) ¥ 3 fagali A @91 B W €17 S
FITT, 37 I T WA S I ART, 7l

P,+hpg=P =P, (10.32)
gl p T T T qgT h T HTHIT I
& & [F1710.21 ()] FHFT0T (10.31) 7901 (10.32)
1 SYAN Feh eH T FW §

hpg=(P-P)=(2Scos 8)/a (10.33)
Tl *1 T 39 fad= qen " (10.28) T
(10.29) ¥ I T & Wl € foh ehivehid S+ &
HRU TS T & Bl @ o AMI oh foIy 7Te 3ifereh
B ok A1 ST Taell ahiyrehl H Figedt dr |
IE FB cm FT HIE F A | SR & foaw A
a=0.05cm® dq I o Y3 e (WROM 10.3)
I Heh BH U ®
h=25/(pga
2  0.073 Nm™!
10°kg m™® 9.8 ms> 5 10*m
=2.98%x 102 m =2.98 cm
e S, A ga-ass (WhERE) Sue @
@Wﬁqﬁﬁm%ﬂﬂﬁcose FOTHS B dl
TR (10.32) ¥ 78 T € T ehyrell | g9 @1
e e iR e @ st shf¥mehia o g 21

10.7.6 3TUHTSIeh a9T S a1

B S0 U q1 d o G-l O TS YAl STefel
W ¥ T FHUSH H T B IUHSIR ISl WA
Siieteht, THH HUS o galeht a2l feciieht It id 2|
MW 39 fhal 1 ool wifd w0l

S © A WIS o I g AR B | THeRT HROT
T ¢ foF ot 1T ot et st e T wan; srefq
7 Sl o ST Gueh I53 T &thel Sigd A Bl B
g 1 MT 1 I H TR 71, T STA T FoE
IS %1 Te1 Wehal oIl TS SHI YR i Ferfaq 7o
SN U K1 Sl &1 STYHISh! oh 10 ‘R’ Y
aTrepfa & 2 2, et Tk fa 5ot @ enenfia <@
? qo1 SO0 Taw WS, 9t s1een HE 9, 3 39 YK
3 3] SA-dA IS S 1 T Hd &1 3Eh
i & fo 10.22  fol & %8 o &9 ° I9iten
T R

ST AT H, TH TH 3H YR Hadl foh TUHIS,
S9eh 1] T R W 5@ &l qo1 TR M | 9m
ST I 1 R L & S qET o @1l fieret
TS T AR FH Y 3d 21 T SIS Sl
Foft 1 3fic W oft 3T ehct & Tehal € foH STquTel
g iR 71 o Mo g4 9 9 R g g fRanfa
STHTSIh] 3T9ET Shael HWTE o folt &1 & o o
A @il TFhl 1 Hawita o off wewegul g 7
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afiferent

SquTSis: fHeM W SHeh S1upE & deta
TR IM G FT AR AT T & TR oA
e o1 9 foer €1

fer710.22  ST9ETSIF &1 HIEIUIA - ‘STqHISIH 379] 1
#3d & @ ual 7l

b 3eTEY0T 10.12 2.00 mm o9 &l fomdt

heel bl faen fau st § W 511 o 8 9§
8.00 cm ¥ e gl Sl €1 el & St |
Td R W el e $o o foag et
o L STEeeh <6 1A HISC| TAN o T T
S 1 Y8 @ 7.30 102 Nm'' Bl Sel
A = 1000 kg/m?, SMgHTSE €€ = 1.01
10°Pa 9¥1 g = 9.80 m s2 | @ AR ot
qiekferd shifsTal

gor Tl ®a & iRk 19 ok Fogel & R @
Ao = 2S/r, Tl S FI-TH FRWYS HT TS
q r ol 1 e 21 Rl e i, s ohaa
T € %a g 21 (TR T H g w98 & fag @
TA Y B B, o SH YRl § g e =
4S/rEF] B ¥) | Jefel o SR I P, = SgHvSe
TE + 8 cm S WH AT @I A

P =(1.01 10° Pa + 0.08 m 1000 kg m™
9.80 m s?)

1.01784 10° Pa
31d: gerget o iR I
P =P +2S/r
1.01784 10° Pa+ (2 7.3 102 Pam/10° m)
(1.01784 + 0.00146) 10° Pa

1.02 10° Pa

<ffer Tetaen stdTiela €, ofd: el hyrel w1 e
1 & Jorgel 1 B A T 21 (S H ke i
el el ek TR T B1) e & A <@
aTfereRT 146 Pa 21 <

QIIIT

1. el % gAgd o1 ¥ € T 9% vefed e (S'd) T ero enepfa ® ufterdH o wfq @al o
1S giekie el BITl 37d: U 1 SMehfd WA H1 SAhfa i i w2
2. 9 TS Tl & q THHT YA T TS Bl 71 719 HhigF et T 91 I8 oA gHE

IUTR] AT (TIM) 1 9 2 B

3. Ak forel T g0 el &%et A W SR sfifeia o F 2 @ 3ia <1 P, i 9 9o &
o S o &9 W 3 YehR YRIE fepan s € ¢
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10.

11.

12.

(e 1 A Uehel (Pa) 1 98 91&dd § N m? € €1 <6 o 3 W= 05 36 TR © :
1 atm = 1.0110° Pa

1 bar = 10° Pa

1 torr = 133 Pa = 0.133 kPa

1 mm of Hg = 1 torr = 133 Pa

el T 0 : T8 STUR formeen ¥ el 1 3@ 37 |et fogett W St gue 3= W fee
&, g g 21 Rt uRes et R IRt < o o 39 aXet o gt fage qen a6 $ewi
R Hef@ g S 2

ol TR o iR <9 TEWE h ok WY E oAk oh STER URefad el ©

P=P + pgh

&l p A h1 T B T THEAF HHA T R

Rl STEMM STHUR e alet IEY | STURad! Jameid, STHed ®d & & fag § Tk Jhe
o yalfed B aTel @A w1 GRET SHE @ €l

v A = A (v AT T A STIIR FHTS HT FTHA)

ITEEd @il o e | 98 THiho Hefd Tt o | & HR )

el &7 fagrd : 39 fagia o STER e & frdll &R 3@ o e 94 S §, @ <@ (P,
Jfd Tehish A=A WA el (pu?/2), T Uid Uehish 3TRIaA fRafast st (pgy) T AR 3TeR
@l ?

P+ p1?/2 + pgy = i

T FHIHIOT, T SRS Jometd, I YAl el IRl oh foIe, TN 81 el el §eaon fom
R I YA HT B K9 TET BT T STHT HA T oA ¢ T TH0 KT Aif St
® @R o8 Tfae el ol SO Sl § W<l <t B

FEft WA | 990 faerfa o fou sTa%us yfqad &1 Teavdehal T8l gidl, W 59 et da
T ST el oRTEl S @ Al e i 31 St €, FiEeh sRor 3o U e faghfa
S B Sl § S GHA o 9 oh W19l Sedl ¢ STueuvl Yideel Ud q&qul faehfa w1 gHa
T % UM H| A O n FEd 2

el et o o1 | ot ® S e | ¥ fxw e €

I 1 78 : 38 99 o ST9R o 55 &1 Mel, St Tamd n % WA ¥, v o § T
®, %9 %1 Al o RO Teh YA U0 ol F 396 il @ S F = —6nnav g1 o4ed a1 S
Tehell 21

ot et o HeJsd YR T 3IRY Ush T wrerel, T8 3oy ger #ed €, g i feman
ST 21

R, =puvd/n

el d T T8 W Geolg IS FE&U AT o1 & A1 31 Fellehl o 10 W= a1ef 2|
forelt 59 1 I3 T Ufd Tehieh @ials T TG 96 (37ea Ui Tehish &A% i TR el
Bl ), W %9 91 WHid IS % ot SHaIysS o del § 1 hidl 81 98 oF IAfdiier ol €
S el o SR (STARR) o SAUET HT UL THh AGUYS H AYS F B 2
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faemuia fau

1. T UH ST AfE R1 T H1 GRA ‘i Tl &nhel W NI sot” W gAR WA 0 UE
ROT S © ToF <re e it 2 < fof arsaa | erdcg 21w o siw H o Caer’ w1 gE
fohan TN @ % oTdel W Wl 1 Uk Uk § S S o nThel W Aeieer SRt B 31 el o
U U THA H 71 3G TUUg AR ot ol | GehodIcTsh SIGeld shi STEvaIehdl Biil €1 Fl SR
T o o SH-39 ¥l | ® S el o U fog ¥ g fag # ufRafia € s )

2. T 9% Sy &l Wee =i R ¥l shaet S, S8 frdt o 1 e steen wet § ga 9
wered, W & T e 71 arad § el H e f6g W I el B1 il 1 IS e (S f
st 10.2 ()] & <00 70 ®, SEeh Tofi= Heteh! W HE 6 SR B o shRoT HreEreE
H e

3. 3@ o faq s+
P=P +pgh
W T T T, T WA ST | AEEINF T H FE d 8 Fa W S AUHRR ST
&, A0 e 7 SR seifen wk frad SeE % for srafted e T 2

4. TS <@ (A GH W) STl <6 el agHvSHrd g sl 3Tl gl 2
P-P=P,

& T <@ W g e < A 1 S 2rRi % e e e e A (i)
Hffera 2

5. YNNGl frelt el YeTg w1 AEfes el €1 Tl yore W < RRE Th g6 i el dedi| A
T g, A o fig WS uR@End T TR 1 el € 98l @ S % < 9d a7 el

6. T el ® v w1 g1 ¥ 7 W sHelt-fagid oy T el 39 g H et e o9
g0 T e ot Tor # @ =fen qen P, (9 10.9] 1 WH HHISOT (10.12) H fRT T
w9 %Y B

7. AU S W Fd o TR AR ik Tfasiiel 8 S € 9l YA Oleh 1y 1 HH ¥ Sl 8
foreht T & A9 g W U WAIE 1 Agfese T 9¢ Wt @ R n o 5§ = 2l

8. Tl ety o 3w & foTu hifer Toed W& YA i SAIHRT oF ST3HR 1000 ¥ 10000, o &< &
TeHdT 81 1000 < R, < 2000 3R FaT& 1 T2 R_ < 2000 FeeT FaTe i GREIfad w3 2l

9. U= W U &I FRAfds Fei A= o AR w1 feorfas e i oTden sifeh gH oF wR0
Y3 @ el 21 & qeiel T hH W HH T @il €, o AUy W (S S i gUeh i
?) U3 ol el B1 I8 heel Uk ¥l w1 & 0 Tl 2

ML'T? nmrcf (Pa) 1 atm =1.013 x 10° Pa, 31f91
P M L7 kg m™ sAfew
aqﬁfw EES] - - Pud ., gfes
pTrlFfl
I oM Vi ML'T Pa s or ayfesr
qrrget
(P1)
. R _ =
Fegy we . R, - %d, .
I8 q S MT? Nm™" stfear
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10.1

10.2

10.3

10.4

10.5

10.6

10.7

AT

T HIfS =

(a) W& 1 3TUe Hiel o1 YU T T W9 S e 2l

(b) 6 km 9T R IHUSHA I TR d0 T IIAVSHT I HT TS ST & Sl
®, FEfy argHuee 1 TR 100 km o 9t i S T 2

(c) TEft <@, Wi Ul &hel W o aTell o 8il 8 qeify saedifis <@ T S
Tfar B

T HISY =

(@) TR 1 hid o G T HIU1 Aferek HI0T B € eIk STl 1 hid o @ T
IO 2 K0T Al 2

(b) Hie o TS THAS TS T Vel ther w1 A YAl § SR IR SE %S W S
T T JAE R T (SR TR B S Fi bl M R 1§ Seen g) @ T
Tl B1)

(c) Torel 5o =1 g @ I o el W TR T e 21

(d) S H T STUHISIh] o TIY HION HT HH HH AT AN

(e) % ferell STed et 1 Y9I = €, Al %o 9% 1 M G MeARR Bl 2

T JRA o |l Herd Fe § § SUYH VR Blewt W YR o o T w1 gfd Fifeu:

(a) o9% &Y § Foll i I3 a6 a1 §ed We......... B (/)

(b) TS T YT 19 TS W........ ¥, STeifeh Sali ! YA A9 S W ... Bl (Sred/aed)

(c) S ST ToTieh ael e o feIy, 3o Wfeeret................., o STTHARIR el §, Sieifeh
Tl o TAT T . o STTHHAA Bl 21 (ST ot/ faepfa i <)

(d) Tret W o fed gae o e forslt ehiv | Yo &t =e ° g H ..., EDl
STTEROT el B1 (TR 1 wRer/sHe fagia)

() el oy Qo o fondll S oF Aled | U&IY i =d ardfos aRAM o J&lis o fag
il =1 F G H........ Bl 21 (tferh/m)

(a) WWﬁq@aﬁ%ﬁar@ﬁ$mmwwmwﬁaﬂTww
=fen, F= &1 SR T

(b) T T Rl St 2 Bt ST SnferE g W I T YA B §, A Infert & <A
T el e ¥ A S R e ket €

(c) TTRM TG THA el o S N TN <@ 1 7Y GE T HR A
e gamel ¥ i st srest fElE w 2

(d) TE ae & o 55 @ fere oo @d 38 W dD 1 3R JUIg SR i 2

(€) 1T YehHM fohohe &1 713 a1 W WcHd JUl T STTERT F&l Hdl|

F TS & S T8 50 kg TE T IS SIfCTehT 70 IR i 1.0 cm = T Th & IR

TS W Hdfed fRT gu ® | &fas wel W et g eRifta <@ 9@ i |

Siffaett o agee At # UR w1 YA fEAr T eml URehdl 3 UET E oS ord

984 kg m™ @ &1 el INE H1 ITAN FHieh I WA TIHSH 376 oF T IRTa-e

I FEE I HINC |

T 9 ¥ T FE SHEaR AT 10° Pa o Afusad Jfdad sl g1 & o fag =i T

? | 1 I8 HCE e werrR o it et ot Y o IR W t@ W o forg S ® 2

TETERR 1 TETE oM 3 km € | TS et sl SUet ifeg |
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10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

ol samanfera eTemmERe fade @t =1 Ifusan 3000 kg Wefd &1 &R &l ISM & fag
I TE ] | g R ISM At e Y ST YR 1 1 &AF 425 cm? € | B2 e i fara
STfeRad @ W8 HIA BT ?

ot U-Teft =1 <Y gometl # R S qen Aeelfee foufte 1 oR Th-SoR ¥ g T € |
el STel 91 IR o T HAY: 10 cm 991 12,5 cm S €, dl <1 Snei H qR w1 TR HE
2 | feafie @1 smiferss = e @ ST |

If% 999 10.9 T THEA1 |, U-Telt &1 AT qometi § 3= S 59 1 3R 32 F A wal
& Tl I S 15 em 3R 5@ < WY, A qStetl o IR oF )i H S Sfa BT | (IR
1 e T = 13.6) |

AT T TR0 1 ST foret 71 Rt fensdt faafirent o Siar-vame o1 feremon 3 o fere feren
ST Gehdl © ? T SIS |

Tl HHIRIOT oF STIIAN | Afg R @ o T W YEd @ (I @) 1 FER H al
F THY HIE TR TS ? TRL HIWY |

el 1.5 m st 1.0 cm B &1 difast eft ¥ fremda =1 sraied! vome & @18 | 4 et
o T T W 9fd Tehe T B arell fTerad= &1 URAm 4.0 10°kg s €, @ el o g
ol o o SreiaR A1 Swifee | (Faads &1 59 = 1.3 10°kg m® Je0 fereds &1 vamar
=0.83Pas)

[ =8 off S e =R for # 58@ Tel § W/ yoe #1 qieer 9l ® 1]

el ST ST 35 T ST AT S R v SR AR A % T R Ay
1 A FH: 70 m s AW 63 m s R | AR 9@ K SR 2.5 m? ®, A 3§ W AR
IeATeh Fl IRRferd SIfST | 9 1 o9& 1.3 kg m ST |

o1 10.23(a) @1 (b) foreh 59 (TAMARI) =1 el gamE <oid & | 39 4 foll § 9
i TEl e ? HRU T HIWT |

L YN
(@)  Arr10.23 (b)

fopell T U9 K1 SRR ol 1 STIIE HIE 1 &hel 8.0 cm? € | 38 el & Tk fl ™
1.0 mm = % 40 57 fox &1 AR 3@ T % fiw 39 F wened e A R
1.5mmin’ 8, A 9% ¥ e ST o1l 56 1 FehrEe-=1e 1 it |

U-3TR o fordll dR 1 WA o6 faerad 5 ga & arel e T 98 39 W T udelt
A HT fhed 99 T | 36 R o W f W fhed & dueh § T fheer amen o )
M S 1.5 102N 9 (F5ew g9t 1o 9r ot wftnferd €) & durerd 2 | frder ae
AR HT AGTE 30 cm € | G i fthed %1 I3 1 feha 1 € 2

fretifera fo 10.24(a) o TRt vaeh 59-fhed %1 4.5 102N FT Bl 9R F97el 9141 T
#1503 (b) qe (¢) ® ot 56t <9 1 fhed gl @9 W fepa WK doret wehdl @ 2 o1
IR H! Yhfash o o ATAR T ST |
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10.19

10.20

10.21

10.22

40 cm — !
40 om 40 cm

(b)
farT 10.24

3.00 mm 51 =1 foet IR 1 5 & i HW & 99 W E F 22 20 °C AT W IR
TS T 4.65 107 Nm' ¢ | a5 SgHeeA™ <@ 1.01 10°Pa?, @ IR I 5 o i@
T@E-3Tfy oft F1q S |

5.00 mm T 5 fohelt Tre o T o qeigel o el - 3nfee @1 82 20 °C a1 W
e o foera %1 53 @6 2.50 10> Nm € | af€ gl {1 1 i a1 &1 getget 1.20
STTYfeeh o oF WA oF foead § @ e o ¥ 40.0 em TEUE W 991, T 9 A 6
ot 91 <@ gran, A Sl (1 SgHEeed @ = 1.01 10° Pa) |

Ifaiem 31w

1.0 m? &5I%e o RN SMEN oTel fordt 3% o ot § Sreafer fassier <ar g & am
o wfer e € | farrsien S H e 20 em? &5 i ThesigR SXETS € | S 1 Teh | Sl
T o T q HY AT 1.7 U e o 3T S © | S 9 4.0 m SR qek R T
¢ | TEN FI € W o STEYIF a6 UNehTed HITT |

o1 10.25(a) ¥ 39T AR ¢ T el o o o 79 & <@ %1 Iediw o ¢

U9 GRS 19w e % qve AR fo 10.25(b) H 9T STER WIgAl ol

2 | PAfreT § U W @ qen SgHed™ S| % 9H 76 cm (Hg) © |

(i) W (a) 9 (b) ® &4 § ol 9 o FRUe <@ qen YA < em (Hg) % A5
¥ fafau |

(i) =fE FAIHE 1 et 9T § 13.6 cm S=E 0o St (R o |1 AHeoia) sea fean
ST o FehT0T (b) H &R H o1 qfiad= e ? (719 o 31ea | g oie fed a1 Suet
T 1)

20 ¢cm '

(a) (b)
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10.23

10.24

10.25

10.26

10.27

10.28

10.29

10.30

10.31

fer7 10.25

T U ok TR ok el THM © W STkl - € | e O | SE O kT eTdan
ot Sremg ek R TS T S ST © | S S YRl | Ui b SMHR W SARifd wel
A F | A TH A 9RO 5 A W T Tk g S qeh Sl § 9 <A qn o qrgath
f=-fo=t =1 B & 2

TfeR-anu o gua fRet i A, el <@ 2000 Pa ®, Th ¢ 9O S ® | ¥R % U
FI fFE ST W W@ 9 =1fET aife R | e SRtk yeen Y Wek | (YUl BRR
T GRO 10.1 | &= e ?)

Tl FHIRTO Fq F § FA ol § W WA R R T HE 1 T w1 i qen feafas
Foftell ¥ REd & SR AT o1 | (a) AR &FRR T SRt €, 99 Aol o SfRe e
o T W e W ufed R YR Bl ® 2 (b) S a¥el shi o g+ W eRIehRI ael 3Tk
eyl g W € ? OeHs &9 § = St |

(a) A fordlt oot & TR 1 YaTe Jecia vame € o @A € df 2 10° m Fean =1 ot
oo H TRR-yaTE w1 stfushdn =Te F e =IfEy 2 (b) dRgEd Y-l 4 ® 2 (FRR
%I TIEA 2.084 107 Pa s @) |

1 aFH fordh ffvea S W et o =1e 9 SRy § 9 T @ qen 6ek <Al uaE
o Yok 1 el 25 m?® § | A% o1 1 HIel 9@ o e 7% W 180 km h @ Sad
TS W 234 km h! §, O IAE FT Tefd 10 SIS | (I F T | kg m® AfQ) |
fafesrs dat 9= 79 ®, 2.0 10° m 5521 91 1.2 10° kg m® ¥ &1 fwet 95 &1 Hwid
=16l 1 8?2 AN o A9 R g K1 AMCl 1.8 105 Pa s WU | 39 W6 W 43 W 9H
T fora 1 ® 2 (1 & HRO 95 W IO o 1 SULT i) |

TreT = o T IR 1 Tq90 HI01 140° T 1 A IR T 0 KR F 1.00 mm e 1 =
1 fopelt Toft =61 weh o gt ST 2, OR ok S1ed 953 o TR Y qorl § Aol o ofiat
R T TR oA e = S € 2 (YR T = 13,6 10° kg mY)

3.0 mm @21 6.0 mm ST &1 31 Geh1ot et i T T g A1l @ Gell Th U-3ATHR
1 el TE S B | A 39 el H Sl 90 2, o 3@ el 1 aF qons § W el o &l
o 1 SR 7 | I ok A1 R el HT YRS q46E 7.3 102N m' 7 | TE Hiv I oA
qAT A T &9 1.0 10° kg m? TSTC | (g =9.8 m s?2)

UResfera /heget—smaria g
(a) 7€ T & T a1 1 e p S y (el H) o WY 39 Hay o SN Tl €
P:poe_y/yo

TET TR T R a1 H A p, = 1.25 kg mr T y, Th Fdish 21 o | 39 uie i
agHee 1 W wed §1 T¢ Gehoudl wid gU fh agued o1 aM e @ ® (Sward
) 3@ W 1 W witew) Tg ot /iy TR g 1 7 e w2

(b) 1425 m? 3TIGH &1 EIfTam ¥ T 615 IS TR 400 kg o fohelt Uelie &l 3SM o wM
o o ST #1 98 A gC R S Sed gHa TeR 1 e fred et @, e Rt
AfyFHae HAE 9k SR SIM?

ly, = 8000 m MM p,,_ = 0.18 kg m™ HTT]
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TR 10.1 W @ (WA =0) F=E 2

forhTEmeTeh Sfier™ o U |1 95 ST S Sqet 7 AU AU §HT @S Woh faar ST &Y fEa | 359 3k
RE=RT i T T 9 T | SEE S YR @5, W el S @ T i A109 g9 q 989N ©, § uiedd gul
Y WA & E o R T afeentd et @ TS Bt TR S99 €9 qoh TEedl © | e qen T S wige |
YT STFE Hoh o da o [IOd S0+ YRR o 9= i a% o &1 SR TS F1 THS H g F o
? | W, T Sfdl; S, eI, 99 TN i A€ FURGE W dl 9 W S | TR HRO T € f 3 Sl o
foro-a3f ® W *I, o 9@ & AU, 239 q 99" g9 i wmed 7 el worawy W& o et owi H g @A
o RO A Se WM |

26.8 kPa 9.3 kPa 13.3 kPa
13.3 kPa 13.1 kPa

fer7 10.26 TMa YRR & fafa=7 ari &1 s@fa 4 @< gid G99 a9 ced G99 I S[6l H1 SRGT 399 | F@l fhdt
T §59-9 % 3iGa 79 9T T &
o 10.26 ® fordt e TR o fafi= fagen =1 emfel @ e siaa <@ geife e ® | s @ & 99 %9
&, o7d: 3 e ol gHEH o fory selt g (10.13),
P+%pv2+pgy = feeisn
1 SUART a1 S Fehall ® | iR A HTE § T % §GE o 97 % (= 0.1 m s) A1 T SR €, 37d: e
aﬁfﬁaﬁmwwﬁwmméﬁqﬁ@pﬂaﬁﬁmmm%|3@mw&aﬁﬁ,mamuﬁ(ﬁx)%ﬁﬁ
@ (FHTH ) FER: P, P, Q1 P, H WER e Hi W YRR A HL TH ¢,
P=P,+pgh,=P,+pgh, (10.34)

Tl p & 1 TA R
T T HIETh 1 oAl o TEH HM b, = 1.3m T hy= 1.7 m B € | p=1.06 10°kg m® TH R TH TR
1 YATH I P, = 26.8 kPa (el Ureahet) T ik %1 YO I P, = 9.3 kPa U< &1 &, % &H I8 91 §
o &<@ 1 YAIdt <@ P, = 13.3 kPa € | 39 YR, @ hIE Al el Bl € 99 39k IRR o el 90T e S
T S ST W ST Sl BT @ | W @il g e # 3 < oo swer i € | S R 5ot st o qeet 1S Rt
=t 4 T ® fF sy qen vHR fage § 9 STa ® 2R (torr) 991 mm (Hg) 1 <19 o O o &9 H %M
H @@ S € 1 1 mm (Hg) = 1 torr = 0.133 kPa | 39 YR, ¥ W {¥d @ P, = 13.3 kPa = 100 mm (Hg) |

A YRR Fehfd 1 3IGYd THGHR € | 39 frael sl 1 fymiest & ored 2 &, i 59 999 god € <4 &
TSd 1 IR Yelled el €, 991 39 909 9% 8 S &, 6 W A #1 SR yelled e 1 9wl @ | Yo e
A TAd  WHA Shebrel U § oo 9 Heg I TR g ot SAifieR AR R 9w 7 5w W o9 e S © | 3ed
g T2 il @ fop ey’ w1 feafa o @ ®A o fow a1 wiE faure) esa | vt w9 | W o o 9 9ge
o FR e (qfesa-n) & & S ® | 9 39 U SR oed Y Tl e X & WY, of <@ 99 B S @




282 oifeet

AR o8 qH: B9 W o7 S © |

T o TR =1 I HIGA ok ToTT WI: Teh SYSHIOT o1 SUANT TR S € o el qreior ardt (Femriieer)
FEd T | 98 T e, T a1 SAhEE qehieh el & e S &1 Wi o e o an ¥ fagerda &mon g
Bt & | T 10.27 W TR W19 HIOH BT Aok SR TE R | 56 WA § SO S 1 SUAN S o < HROIE | ISl
RO T B Toh S &R ged o &R o HH Bl 8, 1ok SRl 8 W &l 7 T 1 69 §ed T <6 b o9 Sal
B § | ZEU HRO1 9 § TR S0 g1 G el U & sty et € fordes swron el ol (R argee wed )
F1 Thfeq H WA B E |

T Wl A e WSl w @ 5 arg
T (wrT-ar) A F | A W St \,
Yo U D HH TIF Ol € | Feksh ThE | S it
& %< gR [ 99 TR S @ (g are),
9 &3 AT IRE=RT o § <« 2Aferehan g N
¢ e 5 5<a fforat g € (SaRifee T@), e e

q9 I8 @ A el € | fempmmiiEe 9
gfed & S 3 1 R @ kI A 7 | gH
w1 A H fAgia a8 § foF g emAr
(ST T ) & Farfed g4 aret T & Jaig
FI 3fad quieT gRT @HIg YA 9 vee

yarg ® ufiafdd fewar s qaar &1 vy o 10.27 fepaidaidfiey qor R9iebly &1 I F5
YaIg &Rt glar §, a9r gee eafT @i TH-= AT |
RYIGHIT GRT 3T 5T Gl & |

SO ST o WRT 3R FAu arg 19 ok il i a1g 1 T < feRdlt B e eEe T A (e 10.27)
1 ETFd Y /U1 W61 € | GAYeH B9 1 Ha <@ 56 Wi qoh Sl S € o §1g ome 9 8l e | deqwsii e
o o1 T -+ S S a9 9 o qid e Rkl hi T@H] 9g YA U 3 9Tl hieed (9R) 1 G
& | @ <1 wehe (ReR) <@ o € A 2 © ol e S5 Sig-H et § | 39 STeushiel ety § STt Hepted
oot | 1o o Y8 kT O S=d A Yo B oh HRU iU el © | R 51 F€ gy S Fehm
ol % w9 § GAE a1 8 | 56 HIW W 9 5 SR FH fHA S S 79 e5A-9F o AR I % o A gedt
TEdt ® | QUMY g 1 AV (a9 <1e) Tewe & i § 7 5% @l 8 | 39 YR, el et w1 sty
TYeTehd S Bidl € | Ve ISl | <6 SFARUCH <6 o SR € WAl 8 dl €8d-wh 1 qHE Aty § ¥wl geil wal
? | Fafd, o7 off YeTe Yo qel hiciEerqul Bl € | IKg, 37 el At oh T W Rufeh § ¥ Th T, T
FIeAEA G 7 |

fopet Teft =T Lot =9 Tee <7e A ST <1 o 31U o ®Y § Wqd TR Sal € | TRt v Tt s
o foTy =1 g&dt 99 120/80 mm (Hg) 1 (120/80 2 &1 € | 4% T =17 140/90 mm (Hg) ¥ 21fersk € df 38 laedt
@ e WY ey | ST W 9 ged, TR (k) a9l IR ok 31T AT ki TR & g Wehen @ o1a: 59 T
foha ST STTawae eI ® |



