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Heew qen
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fommetta faw=
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79 1A | g9 gl 91 Wi oF $ G ifde TN 1 et
FHIT| 59 T T4 JaIfed B 2 o1: Wl Feard ¢ qa ®9 G 39
07 o MUR W gH ol U T4 1 3 9 fadg e €

TN IR 3R B T W A 21 YAl o HHR o 1 e ©
3R zHeh Y 1 Q-TEE WM S ¥ Srssfed ¢ Sl el BAR
Sfer o sified o feru € e Rl @ o9 gl S siget
o TR 1 SAfRTer T S €1 Wl afed geft geiel | = aref
T Ufshaett ¥ el ki wie iRt B €1 Td: el o aER
9 TN ! HHFAT Tgd Hew ol 2

el 3G @ g g €2 galf e T\ W s qee 82 St
o foudia @ &1 TU i A= st 71 gidt| 319l U Sl
Y= eTere B © Safeh T U o ool ST 1 9 ol @l
froe e o e Tl € T wideel g Sl o e | e
el S Wehel 1 S, T9 Al T HT G 3@ W o ol
Hideret sterdn S/ W AR @1 S eH S A 59 ok fAfvea e
o1 YA €, 0 THNI I argHee g1 o @i e 9 el 2
T 1 ol W 9l SEia ¥ S A1 g9 o e | qiede agd
FH T {1 TR IR H G kT eTden 29 Ud o k1 FieTdn HrEt
FH 2l 2

srqequ (foeuor) wfdaet 39 o staaq ® ufRadd g fom
SHET SMEH(A 5=l Fehdl T Tell 1 Gt 07 I8 ¢ fF o8 fawuor
Hfteet w1 wgd € < URiY #d &1 Herd: e @ fawau wiiee
T W o STRT TR SEel Sl 81 SIEl i 7Y ALl 1 TSR
Hideet T <9 A w9 g gl

10.2 <Td

V9 T Thiel GE TAR = § I Rt W S 8, @ 9 @
1 A < B W TR oiferen Wueh & et O (S wE b
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fywe o) 1 Sa & 99 ¥ T@ @ gUR o
uiafaa Tedt 81 A forel =afem ot o1t W oA
F1eft 7O TR T X A ST qEieEl 22 STt weha
T 9% Had fG@H aret &1 St W ASlgd dshel 1
T 1@l Sl € 37 98 36 goel | a9 Wl g1 2
S o 36 YR ok el § g faverd @ = @
for 9@ o Wg-WY N9 89 | 9% 9 AR foman
ST © SHHT Skl ot eyl B €1 9% & fo
W el w1 H @ E T B B SEe s
a1 € Afereh B e Weheu ‘<@’ mEardt

e g Tyue el wiid atel # <o gen B, dl @i
39 fivg W a1 R w1 81 98 oe ¥ v ok
T3t & fipetead BT €1 T sHfen € f, 9k 9@
1 Ffagd fYve & U3 & GHR gl € d e &
g FaagER, fave of 3T §dg oF FHid WA W
Tl SRTIA HLdl €1 T8 ol T i 53 o FHI e
& fog smea @ 21 g e e €, Fife w
fagmarereen 7 1 1q: faumreen § @ g @ ol
a1 fuve & Hueh g3 o Afyeta € STifud & wehar
21 38 ot 10.1(a) W <ian T R

WA N et fog W wreia 39 ifvea s &t
YT ST Fehel 1 UE & TH 19 Ak gfd ok e
w9 H1 f9 10.1(b) & <30 T B 3@ g A w
faifer =we eia €, fSed Tk A St et 21 3
FHHMT HT A Teel | & 3k T2 W o g !
T o foTe o fern ST 21 59 gfed i o'l o
o ot fag W T s @1 fRes W w5 SRt
TA HI FAA F T W NG 9 9 Fgfera
Yok d¥el g e W SIRIfYd et ol |1 od €1 At
A G A &% d o Ted W Rifua Ifeta e &1
of F g, @ offe Gt P I 9t 9o & o
ST o &9 H g foer S @

3d:

F
) 2 ———
av A

Ygifoer &1 § fed & &9%a & 779 &1 9
BT fman ST Hear 1 79 Hfed s1ef ¥ @ Hw e
YR qReE & ©

(10.1)

(a) (b)
for7 10.1 (o) R % 59 7 €9 Y0 s72ra7 3GHT IR
W 59 5N SR 96T fYve & I3 & & fag & adaaq
#1d HXaT €1 (b) 9 A & [TT Gl BT T &

T T A T 71 T €9 AR TE AR e "
wed © for @il (10.1) @0 (10.2) & &9 H
Tfem=r BF At Ui wafud & o sAfietse
I ®1 oEEd ® A f (ufkw) s st faud
[ML'T2] €1 T/d &1 |5 N m2 81 HiEe Smfres
S IR (1623-1662) 4 T 19 &3 § U
AT foran safaT Sk THH § @ o SI °E
1 T Uehdl (pascal, Tdlsh Pa) @l T &1 <6 61
T 319 9= 95 aRgHUSd (atmosphere, e
atm) ¢iq T95 96 W agHed gR AR Te, 7
(1atm=1.013 x 10° Pa)l

Tl 1 G0 T o T S () Tk T ifeeh
Tfer & formes fawa & == e stfad 21 v eEaa
I mFefa o fRdt WA &1 T

_m
P=y

(10.3)
¥l o fomrd ML) €1 ST SI A kg m @R
Ig T e A TR 1 59 erEded e €, 1
el 59 #1 T Gl e W G SR T g
ook fouf@, T <@ o ofedd o Wy s o
teaferen afterda geitdt &)
4°C (277 K) W S 1 ¥ 1.0 x 10° kg m™

B ot amred w1 siferk s (fafere Tee) s@
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1} o F T S o 4 °C W S 1 ST Sl
1 7 fommta orenes sifeen ifaer afer 21 3o o
fou Uit s o1 emuferes T 2.7 B el SEeh
T 2.7 x 10° kg m ™ &1 GROM 10.1 H F A
WAl o T T MY 2

RO 10.1 FS I Rl o T HHSH ard qef

SRHEE Te (STP) IT*
B T YTY)
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
SATARG T SATRTIT ~1020

P seravor 10.1 = TR (W) o T
1 SIIE HIE H1 &AFA 10 cm? €, 40 kg
el o AHe YRR o SO A i Hrerdt 2l
Safeorfadl g w8 fhu SH aTel S Ed < 6
SThe hifeTd|

g7 SARerEl 1 HA ST FE H GABA
A=2x10cm? = 20 x 10 m?| e W FHRRa
9 F = 40kg wt = 400 N (g = 10 m s2TH M)
Tg 9 SR A w1 T o w2, e
g Sdfterat W erfueddq @ 21 gEifen
P e

Pav=%=2><105Nm_2 <

10.2.1 UTEheT Rl a9

T SRR s ke | arE f A @ fag
Th & SR R B A fom ffd & wa & |
fogeti W <T@ TAE T TH W i el wifd W §9
o i S Gehall B

* STP &l HQWWOOCHWWIatm%I

fer710.2 9T & 799 %71 987911 ABC-DEF favig
feerfa & fordt @XeT & S7%=% &1 FHiF 37T99
81 7€ 3eFd a1 Bl & T Tocd & FATd B
39e #1 S Gehdl &, Weg &Il % fo7q 39
gefefa vitar T4

o 10.2 # fom fefa o fordt @@ & A==
¥ #1799 91 T B1 I8 21999 ABC-DEF U
a1 fosd & w9 ° 31 fiedig ereee oehR o wgd
B ® WY ST Y o5 WA o IS &% qEH
TEE TR HAT ST el € 1R 30T yedieh foig R e
T YAE FAE B W 39 FHET Sl TR w6
T 7 39 o197 o g1 HLoh I 21 T S
W Mfad o I WA o HRO T IR S R TR
I T ® WA & HROT AR 5 Je3f o 3Afirets
F & T oo fod o Wi STIER WA gW 3@
e T AR @l P, P, A P, o q&A&dl 5 F,,
F, G F, %¥31: %efshl BEFC, ADFC T2 ADEB W
sAfiretere smafaa g € S fom fo 10.2 o <wifen
T 1 FeHi BEFC, ADFC G2l ADEB &I A , A, T2l
A ¥ FH: TR B & T

F,sin0=F_, F, cosb=F_  (H9F-EEq @)

A, sind=A, A cosd=A, (st 9)
T4 YR

F, F. F,
A, a4, Rk (10.4

C

37d: fammeen 59 o AR ¥ 9t feemet o
T THE ®9 W HE K € BH T8 I A5 e
2 fF o7 yoR & ufded #1 Aifa & <« afew T8
21 38 HE foen & & w1 wehdh| faueeRen § 9@,
A o A o fohdl eohe (Ao TRag da) |
AfTciaTe B © 918 &he et oft srafefa # =0
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ofiferent

WA o Teh 39Td i heddl w5 Th THH
Y T A1 B o TAEY B 7€ B W el
T 21 e e F W wria Afds o 9 steren
T g =feul s1eifq 3l foi W 99H @ g =fEu)
o0 fag g & for o s § SRS A H 59 &
goft fegell W TaE I €1 W % 59 ok fafie am
R GIH I TS T, 99 59 R T T & HRO 98
TR 37d: FTeTd T ATIEAT § WA H YAk WM W
THM <@ BT =eT) e € el | oG o o8rd o
RO Jo Tl 2l

10.2.2 TETE o WY I | gRad

TH I H 59 H formmEen w faem w5 10.3
T fog 1 fag 2 @ hoolE W21 g 1 92 W e Hasn:
P, T P, | A SR &6c q2 h 3% o Tl o Th
SRR 3T 1 | Tk ol ferrHeeen # € o1d:
TfRore Sifast et I B =few) aRomH Seater fewm
T R 9 W 3TEId % ¥R o qed el =neu|
= F R FE FH ql FR R W WA F @
SR A (P,A) T T T FW FT SR F1E BT S
I (P,A) 71 A o H T H IR mg T A

(P,—P)A=mg

3fd A p el 1 T € ol SEh! Fefd

m=pV=phA%>|Tﬁ,31:|ﬂ_'TQ

P,-P= pgh

(10.5)

(10.6)

— T
S

«— 55—

— <
— <«
SN PR
SN —
- P
- P

£ 1

¥/

fer7 10.3 @ & SRR St WY T 19 o GRT Jocd BT
T9TE @ T 8

fag 1 92 ¥ @ 9ok g FealR g h, /A
o e p AT T S RO g R AR g1 9
foemeia fog 1 1 W& (A1 ) o 3 weis T
TR T & S S SrgHved o forg ger €
P, ! STGHEA < (P) 5N A1 P, %1 PY Hiceerfyd
o S Heha1 81 9 HHIHLOT (10.6) ©

P=P +pgh (10.7)

T THR, aEUSA % T gul 7S & A= q|
PATGHUSH T hi 37Ul pgh IRATIT § Afues gl
h TeTE W feeq fordl fag W tfalted s@ p - P 39
o3 W T I e 2

e (W) 3@ o HR (10.7) § dad @
§A%A 8l 3T Wl 37, Ja URehed o faw WA o6
o S HAE HEwyl § 7 foh U= w1 T, MR
1 STIIE FIE| FHA &t qot (FHH TelE) o gt
fogetl W 59 1 I TUE il ¥ geedfen ferveferm
oSSBT § TH UM w1 Teltifd qHen S g B
A, B @ C fafy= stepfaai & = & (e 10.4)1
T o s difas TR gR R WS S §1 U 9
W T dA aE W SHH a9 q9E @l § aar g
et fa-fae oo # g1 §1 9% gl ® oA
Tl R I FHH @Al T

C A/ /B
forT 10.4 zZaesifass faRieifad 1 saredn 7 9= A, B

AR C F GEA S q 5o 9 & g gt
q o7 %71 gRET -9 8

3q1EY0T 10.2 T 3ial & I8 ¥ 10 m TeTs
rmw % R TE J[ i
g7 78l h=10 m 9 p = 1000 kg m
g= 10ms2?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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T @ G T8 & @ FT qa H 100% AeH
2l 1 km TeUE W T@ ¥ ghg 100 atm Bl 2
qgfeal T WA Ta Sifi JrEl i T8 Tk Hi
&A1 1 A | T@HT 1 Sl B 4

10.2.3 IIHUSHT S q9T IS ETE

foreht forg X argAvEe <@ 39 fog & Wi STy
FE TC G§AFA R 39 65 ¥ agAS o WWH ah
191G % W9 o IR % e el B TS del W I8
1.013 x 10° Pa ® (1 atm) | IFAYSHT @ T e
a1 o fAu Heuerm geclt o ok safereer Siaett
(1608-1647) 7§ Th I i T&A1 i a1 AFAVSA
el 1 |1 S TR fo 10,5 (a) ® <witen w0 ®,
R G o ol Rl HT il iR STH U R T AR
R 39 1R ¥ o7 N 9 § FEERR A Gl
Topall T 39 R i R 1 SR hed 21 el |
IR ¥ HW T TAE IR ST ared {Seh1 I6 Pga 3T
I 2, 9 Wl €, A8 T@ 5 hH B § o 39 T
HH Tohd 1 W o < g A R 9 FUE 7 9
9§ B W T@ & Jod B =feul

N
<«

<—;U

(@) IRE ATgETE A9

h

D LK.

(b) Geit-Teit BHI (Frarar Ard)
fer7 10.5 3@ 797 H1 3T FlFAEI

B W 3@ = IIAYSH I P,

Pa= pgh (10.8)

&l p TR ol S 91 R el § IR o & i el 2

A | o e TR wg qel WS | uR ok
W 1 SE 76 cm o T Bl & S Tk SIgHTSH
T (1 atm) o qod B THHW (10.8) § p &1 °H
e ot T I oA S Gehdl ©1 HEE: <6
Wcmﬂ%mm%ﬁﬁ)@ﬁﬁfﬂw%l
1 mm (Hg) <1 1 geaish! I 1 2R (torr) FEA €
(SRt =6 T )|

1 torr = 133 Pa

Ao fo den s foran fagm (fRfSstierst)
T T@ o WEH o ®9 H mm (Hg) T 2R (torr) 1
ST feman S B 1 e fome W <1 s HEe e
dR (bar) dAT Hfaer (millibar) o ST %I

1 bar = 10° Pa

R F R o e e T
IS S0 &1 36 ekl | Teh U SAHR 1 el Bralt
2 T Sue %9 W Bl € sreiq e reia W
o TIu 9 =ca 1 5o (S ded) qel e el
o foTu atferes Beel o1 g (S8 URT) SRS €1 et
1 U T agHed | gell Bie @ S @ den gE
o g frehm 1 3@ 9@ S €, 99 g
S 21 [*fET fo 10.5 (b)] 1 fag A W <@ foig B W
T o e | 59 e 1 eH WHEd: HIOd © o8
aTeqe | YA el A I e 81 48 P - P,
TR Bl € S HHR (10.8) 5N S ® qen
T 1 = hoh STl gl
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afiferent

U el § R 59 o qall § I 3R 99 <& gl
21 T qe 19 o fokgd TRER © 59 % ue | wgd
W URedH Bl 1 0 WA foee o fau g9 feer
T Fehd &1 T 3R <1 qo1 a9 IRedq o @rer et
o e § Wgd @A Uiede uietie g g e:
i =t g o faudia gdi w1 eifekier w9 9 srHdie
M ST 2

3gTEY0T 10.3 95 dd W agHSH h1 EA
1.29 kg/m? 8| 7€ WHd T foh S o @
9 ¥ ®E gRadd T80 8, 9 eieie fh
agHee 1 TR fhat S o €2

T : B HHHIOT (10.8) 1 AN hd &
pgh =1.29kgm>x9.8ms?xhm=1.01x10°Pa
h=7989 m = 8 km
A& T, ST oh WY 9 o S B T et
S B1 G € e ROl g o W o g @l
IIATETE AR 1 faEdR Hed @ o WY TR
100 km S9E % 81 g5 I <4 @ =T foh 9
T R STgHEHE @ F<d & 760 mm (Hg) T&l il
99 10 mm (Hg) 312 31f¥eh &1 HHl q6E o 3T
w1 gah Bl 2l

b 3QTEYUT 10.4 95 & = 1000 m e T (a)
A e fra €2 (b) el < fohae 872 () 3
TEE W TSN 1 20 cm x 20 cm &AFA
et faget (fSgeh Tt 9 1 3@ 995
T W IIATSAIT 6 o SR WM T 8) N
SRIfYA & 1 Ahe HitT| (TR ST 6l
TTd 1.03 x 10° kg m?, g=10m s2 )

g7 : T h=1000m T p=1.03x 10° kg m®
(a) THEU(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 TE=P-P =pgh=P,
P =1.03x10°kg m®x 10 ms?x 1000 m
=103 x 10° Pa
=~ 103 atm

(c) TGS % S @ P =P, + pgh 3 R P,
1 Zafer fagst W fd e @ 7 @ P
= pgh 81 Sfeh Tagsh! &1 &hA A = 0.04 m?
31d: 3Yfdd ol
F=P A=103x10°Pax0.04m’=4.12x 10°N <

InfeRfaSs a1 faegia

T Tt e € o e o @ Tt fuvg o6 @eet o1k Wer weH e 21 form feufa o fret @t o St fenelt
fyug =1 qui =1 e1if¥reh ®9 9 gaian S ® df et fUvg o gegeh g8 R @ e 71 fuve & freet 7o ) el
TS T ST 1 3k BN € Hieh A B e TR S ok HA-T1e el ¢ eft Sl w1 qRomH §iet STEt
a1 & T8 S ool hed 21 AT o fhEh aet o U SoehR fuve @i geen S 21 fuve i qeft W sy
I Ik I T M aTel AHE 5 ¥ Ak ¢ Wt fave W U uRemH S A S 99 (P, - P,) A @
21 GHROT (10.4) ® A @1 TR (P, - P) A = pgh Al h A TiUg &1 ST= & 91 phA Tl o qod 3TFdH i
9 B (P, - P)A = mg | 38 YR SIRIIq Hedaer foeenfud @a o 9R & 90 2

7g gitorm fave &) erehfa W fek 72 e 8, 7 weft srepfa o fuvel o faw ¥cd 21 SR fyue shae
gfgen o o fern - o 7 enfRfadia o1 fagia 21 qof <o fuve gR forenfia aXet 1 ST 8ok 10 ST
o e BT B A g9 gU fave 1 v @ & S 9 Ik € @ fave 5o S w=ife fave o R e
WU | 31k BT AfE ST FT T R § FH § I8 ST §9 T o g M| T G AT o TG KT AheH
FT ok fAIT T fof faUe o1 ot ST V. @ T SHeRT 379 ST prﬁgy‘%mﬁgafg@%wa‘fﬁwﬁﬁ
T % TR pgV, % T 2, FIve & R & qe1 B =AW p gV, = pgV, S p_ /p,= V., /V, T FIvg o sqoredt
TN I T

Hfer ® =e fagia € ‘e @ & (e o1 qof &9 @) g9 fuve o R ® % fuve g faeenfra @@
@ 9R @ qed Bl 8l
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10.2.4 S oTfed |

3 376 BH @A © foh U ¥ W Wl W 5 g\
TRedE H & @ F B 22 T difast So R faem
Y forad e o 2 den 3gek fafa= fagedt w dH
Sed Tga ol 71 %A <ga § 59 W kT SR afest
do § T w1 @ WA T TS T ed ge ®
A : FAM B 71 9% fred 1 doherd € o weft
el H WA B WSS WM R, q91 [z Te Gl o
TAM B S 2

e Uil © foh <& Seid W S g S € dl
T qul el W T &Y § fodid 8 S g1 86 *e
THhd 2 5 T & 7@ T & fopdl 9T O¥ Wi agr
QI ATl g &, @ qg o g oF |t fgvmeit
o gurT w9 @ GeRd g 9ar §1 W 6 5 HeRo
o foIT 72 “urehet w1 Fram” @ qon S Se o
THeh S S B

%% @i SU g oifed Seues @R 9
=Ifera s 39 Fem R eefia €1 21 gl | <@
GeXoT o feIu a¥ell 1 S foRar St 21 e 10.6
% FIER T4 A Sk B W g R WH 3
faafma < fawed €1 sTgeer w12 A, 1 S foed 59

L :
R S F S H g P= - T P |

TN BT ¢ T ST HIE A, % 9 o faad
firet o © W HeAYE 9 PA, % &9 § W il
B eraud, freed stfuess e &1 Hqfed (S8 wiewd
W W@ HR A IH H AME 9R) F Ghal ©

RA,
F,=PA,= "4

| A, W &1 SEAHL TITHH Tl FT

1 = oA ST Wehell §1 39 YRR TG St % TUTeh
1

Y 5 Al &1 I8 Ul gfer sh1 ATTAeh N Heeldl
21 T 3T 30 TR T B

fer7 10.6 39 =Ifad 3carger, 9RI Fig 33 H1 TH Flerd
& @1 HIH o (9510 w1 AT BT IS
RG]

> 3QTEY0T 10.5 F9A-f9=1 oI uer #1e aret |
e & (fa 95 o) ot s @ oIk 5=
I @ 9 R el ¥ et Sig & ™ 2l
B o1 a8 fed o =™\ HHe: 1 cm den
3 cm Bl (a) 5 B fReA W 10 N &1 o A
W § A w9 fred W e o ST
ISl (b) Al B fReT =1 6 cm AT HaahT
fen e €t sg1 T feraen aeY =em?

ZT : (a) ek To1 BT9 o <& H9ol 5o § G g €,

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 ST a8 fUes g1« &l 3R

e T A FHl

SIS (287212 5. T, )

ﬁ“?ﬁa;l”_w 1 ’
o Seh IR W HE o9& T8l 2 |

9 o Rifen, TIUTae, S e SAFFar & | 3= Toid i @S i qer forf= Td S3reri
& HASH IR A o Ger o f T a5 T NfasRR fRA | ek ST 391 WIRUeS o
3 TS B 11 7 ST HES %l | 1 319 Hhe Ik I8 hal {oh ope ol fol die &1 a8 I8 faifa
oo F T qeope yg TR A R, Aere S IS Tl o1 S—=ied) ferd 7 | ot | efarer

- j T TF H oled T %14 3T AR ¥ Aifren hH sTva &, 99 3= AU gHEn 1 7 fha
T | S areR STfeh el saet 3dfeid 1 T foh, 3dehen o STIER, 2d 9 el ety AIsUeRSt i Tifardt
(sreiq “HA w feran” - “Hq 1 forn”) feeed g S US| 9 9HE 9% 9 ot 9ot T
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LA =LA,

=0.67x102m=0.67 cm

e : I feeAl & fou arEueedt g 39S ©
I1d: T g o T 2 <

>

3STEYUT 10.6 T SR SIS H I e
fSEet 5591 5 cm 8 W F, 9t Tified a1y @t
21 7€ T 15 cm 520 9ot TER fiRed ) wei
gl 8 (o1 10.6)1 A% S S areft R &t
Gefd 1350 kg Bl I F, %1 3ehe HifSTl 39
F H HOH FH % [T ST < A 87
(g=9.8 ms?)

ge7 - ek WUl A | el o1 3 o wARa s
K

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

TG 9 % 9d Ay [
1.5 10°N

- 1.9 10°Pa
5 102 °m

p O
Al

7E TGHUSEH <1 1 T A <

X FR § g9 Afad s ot 36 fagia W wr
T &1 W B 3 W Y el | 9l Ysd W A
& a1 foRed 9re 9o o 3T Sl @ SR S e
Sk dc1 g e & o &%l W H9Rd Bl @
e W T g1 9 w1 H 2| SHk A T SN
Tohel S T Sfeh Y] Thel ST Sigh IgH okl geiTal €1 39
THR Yeo W Uigl | ol Ufu W AU ool Hed
S YAl B 39 TR 1wk ygE @ 98 €
Yoo 1 I W I < AR IfEd W Hor sl
T TuF ®Y U G gl @ Fr siehl 1 yore |eft
ufEge W e T €l

10.3 &RET TTe

379 deh B foim el & 9R o Stead fhEm e
WallE o S1e3 i qlel Tieh! hed &1 Sd &H Ul i
P e o) IR e M A e B e 3 2 e M
el 2| Wik S UM I UG S@dt @ d o8 A
SfER 7fa 1 Bie 3@ T Al T A FT TR
FHE T T SN AW Shigd w1 fh fRd Twm ™
fordt aror favm W, @ & fafa= &1 W F01 8 @
21 fordlt Tl 1 yoe Sruftadt Yo sedn 8, Al
TRl T 9 TR aTel T o Y& U1 T a7 T
o 3R @l | sEeht 37 I8 e ® fon T ok fafi=
forgatl W AT THH 71 S-S i fafire wu e fg
T T g FT TR TR A 2, THHT A 5K Hehel
, o1 ferelt SR fag W 1 a1 o = @1 Heha
21 W W f6g W T W 01 S o € SeER
F 2 o fop 9l o Sl TR ToRA el %1 A
fopaT Ui 0T FTRI0) U W Herdn @ SR O o ue
TH T AL Hed

a7 10.7 YRR@rST #7137 (o) fHE T F7T I891 J99
(b) YRG! 9T T &3]

et W oTaRad yare ¥ 58 9 W &1 T
FAT & I IRRET Fed 21 Rt fig ™ et w01
a7 TeE € URR@ & SE fag W Eie 7wt @
o TR BT & S URRE e i qRefod S 7
S R ot 10.7 (a) § g1 T ®, TRl o1 o uy
1 o 1 ek T <1 € Toh TReA 1 01 THF o WY
fF® YR TIfd a1 1 oI PQ el YA 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 HA T (ST Fredt ©) o R
fog T T 1 YaTe fEer &1 B 991 Th A w0
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ferelt oft feen & wifd e T @I yere STaiedt el
W afee oTafedt yare § yarg &1 AFfes a9g |
feer Tea1 ©1 e fenead] URR@st i oy Wiwd &2
% &0 YA YA 0T T URR@N i YR FE
1 T=91 Tad ¢ dl g9 W@etl & wiaed | fawe s
W YaE i fgon o daaq guaen | faar wifag
sterfd f99 10.7 (b) § @9 &g P, RN Q WI &
HHael @l 1 T 3 YHR {Ha S § o st
e urEett & w9 T gn fuifa @ s
3G 379 ® T P, R991 Q W =¥11¥ ™ daad gHaa
31 W YeIEd e At dXel Ul i HE 9HH 1 59
YR A€ P, R, 91 Q W T HUN o6 o iAo
FOA: vy, v, TN v T T ST Tl o ATHA FAA:
ALA, FTRA T T BR W T S At A F T
IS WA F T p A, AtT| TH TFR A H T
Terfed e H Hefd am,= p A At SR Am, =
P AL, AL BRI Hefl HIHell H et o SeR ket i
Held 39 TIF H T el T i Hafd o sReR M|

Sdud,

P U AL = p ALV AL= p A VDAL

ITded WA o JaE h

Pp=Pr=Pq

qE FHIRIT (10.9)

v, = Agu, = AU (10.10)
ﬁa%wAR%ﬁé%ﬁw—mm%am
Fded WA 999 § I8 Gafd G F1 Fod R
HHI: Av = Teeien (10.11)

Av 3T AfeTE =1 JaTg <X 31 €1 98 Fell e
T Ta feom w1 © o7d: G T W SR A W
- ® @l o ¥ Sl © Al gEehl feeia:
fa10.7b ¥ TR 2 fF A > A Ty, < vy, REQH
yellfed @l @id el €1 &ifest gy ¥ 78 e < o
iadT 9 Heag 2l

(10.9)

T & H AT Y YN YaTe W Bl &1 Tk Grd
T o IYEd TS hifder o7 HEd €, TE N T8
TG VAE H 95 Sl g S Th a9 WO
YR WgH W THUE €l eH 2@ Hehd € foh
BR-BIRE HA (foam) fot 9 a9 %ﬁ%?@—ﬂm
(white water rapids) FEd B

4 10.8 o T80 AR 1 YRR@N g 7 €|
I[EW o fau o7 10.8(a) § wWT Ye® IR
TN § STl et o fafu= foigei W oo o uiEm
- fr= B g €, g 3t feomd ww g ©
TAMAIR &1 o 10.8 (b) § Tegsdl Yag areifiad feran
T R

g :_,_._//\
== =
= T\==

(a) (b)
77 10.8 (a) T FaT8 F1 F& YRRETY (b) FaTE & AT
@ F9e Wiz d THYAl 9 S2| T8 G AE H TF
IR B

10.4 el w1 Taegid

WA YAIE Teh Sifedt IREe 21 T STl GeaTol &
IYANT I U TH STARE! 3ofal U-TaE o Ho
fafyre 1o =1 W A Tehd

Rl SATIE HIE o =Y H T yaE | fa=r
Hify W for urgy ufed SEEd W ? oS fw
o 10.9 o <uifan e B ore WA fR URw § U
IFdTEd e TR YaTe & Yalfed 1 Fided THiehTon
o ITTER 3Gk o7 § URedd 1 1l wRoT Sea

SfFereT et (1700-1782 )

fegesicie o T dafaes aon Tiforag o ferein faetiare eifaer o a1y faerent Ifvra <1 %=

STHIH R TH IR S 1 Hifaae wenfud fwar | 3= fafecn s &1 ot st
fope e o THF o fou 9 %, Taesels IR w1 fomie qen St Smest o Whe

% UE R A W@ | IAHT 3T Giaea w1 gafaekt, Tk fowa 59 3= @ tsha fagia:
olt TReT0T Y fershfaa e, o &5 o © | 5ok 1Al | choteperd, Wifehdl, ShuEEH SR s
fagid, qen STyge T dfwfad € | S= g i w1 GerTeh el Wl ¢ |
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T o o0 Tk et 1 STE9Thdl & S 39 N gT e
T S e B fe- T st o < fae g e
EY o T fagell oF o9 @I 1 Fau o giEdd
(fd St afEde) den I=EA (9E) ¥ ufiedd
(fearfa <5t & aftadq) <H1 o TR 3 aren 9=
S, T hT THEOT T 3@ ey & fEw
feerfag faa el 7 famfaa faman om

T &l 1 (37T BC) TN 2 (1A DE) &5 § v
I | SRA H B A D o o1 O i ol T 3T
A At § I8 T Yellfed M| AA fF B W =1
v, T D W p, T TWB R WA v AL, C F R
TAIfEd BT (0, At T BT © R FW BC # 9EE
IIIET HTE o Tohd €)1 T U A At H A
St TR § DR E 1 IR yafed €M aen v At T
T HOM T &S ok S A A, A, SRS A
THAA ekl R, S K@ T €, <@ P, P, %
F T I f® (BC) W ®a | fFan o &
W, = PA,(v,Af) = PAV 2| Fiife SH &= 9 9aH
ST 1 A TS Bl © (Fded THIAT §) T
R (DE) W @ g fofan w0 w1 W, = PLA (v,Af)
= PAV @ 31a @ R fRan mn we -PAV 2l
31d: 59 W fvan T Fa wE

W, - W,= (P~ P) AV ?

T HE T FS 9 WA Dl TAS FHeil gRafad
FH § =l W@ 2, 9 U9 A WA H e
feafas oo ufafda s & e sman 21 4 ay
Yellfed el &1 Bcdl p Gl Am = pA,v At = pAV &l
Tefa At gHa o Uy 9 yeifed € @ Tecia fefas
Sell H 9Redd

AU = pgAV (h,- h)

TS Sl § AR

1
AK = (5) pAV (v2-v?)

T oF 39 AT W B0 hE-Soll T (3719 6)
T ITART T Thd & 1o g fefafad gay ura

Bl 2

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

T&& U5 Rl AV F faqifsq 3 ®

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

SRR TSI ! TH: AT HH T TH W
g

1 1
P+ [5] pv12+pghl=P2+ [5) pv22+pgh2
(10.12)
TE Sl WO 1 i TEuele w1 e |
19 2 foret < fearfqai =1 gwiid © o1q: &v 9= &9
T e & 9%d © 16

1 .
P+ (Ejpvz + pgh = Ty

fa710.9 URadl sgyEdee & (&4t gy o fodl
¥ A FH TEE, v At TG & @ H 9
A THI At H v At Tl &b @E T T HX

a1 g1

T I H, Tl o %o W ed FeE R fom
Tehdl §: 5 B TRl e Y o Sy i W €, |

EEl P%WWWW[’O; Jasmsn%rw
ST T feafast St (pgh) 1 A TR T 21"

e X fF el W & FEm # 1 ITE w
T g /A T § R Sor o R B St e e
B W e |, S Tl YA el €, dl st
e e e I e Iy
Fcafd T & fafa= gasl o fa=-f9=1 o & yare
o HRU T 71 TE TAR Teh T TR AU S e
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& @R gROTHEaEY Sl 1 g el 1 alell o g9 101
1 TN hed © gt faer 9 = o] & d@g
¥ &1 T 2 WA B & A Sl S e H
TfRafda &1 St 1 o7 Sl shT HHihOT I YA
S ST Tl W AT Bl g T THT R Th
IR iaee ® for 7w ergdiea el W& o g €,
Hifeh el hT e Foft shl &1 feran T 21 area
o 39k ¢ ST € S KT TG qe rEhed alell
1 wgd T TS T e Y Tehd B SR 3fera
fagiisr yare o ot sjelt Wit & @l STar FHifn
THH 37 q1 I GHF H AR MR wd )

e Tt foRmTeen # g1 § tufd e TH W
THok HUI HT AT T B, Sl TR0 F TR @
ST 2

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

10.4.1 <A T Sfgdig : ST 1 am

dfeate sz 1 @1ef € a1 wfETEA| ARG 7 T
a1 o foh foRdt Geft <ot ¥ WA o dfedis @i
el i Yo w9 9 fiRd fyve &t =t o g5 o ey
G g1 Y ol ST Hehal 1 p ¥ o 59 W 9l
fordlt Tt 2@t W fa=r sifse S99 2=t *t 9eft 9
y, S9E W T B s © (e e 10.10)1 59
o TR, fF8 7 y, S9E W 7, 919 7 55 7@
PR Hided TR (THRIT 10.9) o

U1A1=UZA2

Al
vzzA—zvl
IS ZHT 1 SIIEY HIE K & A, o8 &l

STIIEY T &R A, i JoT | hH! U T (A,
>>A), T B9 MY A0 W T i Gi-ehed: foum o
R " €, Feiq v, = 01 79 g 1 7o 2 W el b
HHIHTOT AN L B A1 I8 oid 8¢ foh 8% W =
P, SHUSEE T6 o IR §, S P, = P, HHH
(10.12) ¥ TH 7g Feer Y Bl 2

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

y2—y1=h?ﬁt|?

/AZ

T 10.10 2iRGer @) 97 @& 9vd @ afgale #1 =
v, T FHIHIT GRT T it &1 AT T H

I 97T Gerr & a° AgEvST & queh 7 &
v, y2gh

(10.14)

U= /29 h+—2(P;Pa)

S P>>P, T 2 g hoh1 U 1 ST Tehel 2,
da dfgaie w1 e 1 FHRoT aE-ge g fRan S
T T € fearfa Yope-iee o 2t 71 39k fowdia af
& T FI AN Gl BH o HRU AGHISA oh FIeh
¥ed P=pP, T

v =42gh

7% fodt g w9 ¥ fid e &1 =@ 2
THIHT (10.14) 1 STRAAT w1 fagia Fed 2

(10.195)

10.4.2 deimmr

S Far rie T A W
T I €1 S Tk SIS S aelt e gt @ free
Ted § B2 Gehtoi g @ s (fe 10.11) | <@
T B TEH U-Tell oF &9 H Teh HEe, feeent
ol et T ok fag e el HWepfad A W e
Bt © S ok (Ferst 10.11) & g9t o €1 SAde o
p, T H F W B ¢ TW IR FW A I
<t T ForR &FA AR, ¥ yalfEd 59 w1 A o,
IO Bl Bl Hepfad 9N W, i1 (10.10) 9,
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afiferent

vajvllaawj\?ﬁmaﬂwmzﬁ
IS B ®

1 1
P+ ~ pv2=P+ 5 pv,? (A/a)?

2
ISEE

2
P-P, = 1 pvz[(é) -1 (10.16)
1 2 2 1 a

e 10.11 S04t %7 S7aEen SRE|

& @l U edl o1 Fepfaa oo § &l i 1
IO § A o Sea &R T HRO | qNS
FOE § @ h i B AG B

1 AY |
PI_P2=pmgh=5 p1)12 a

e =gt T W A A

B2 (@)

0 fagld o 9gd ¥ A T HReR dwd sted
Tereiferd aed | e § deianfeent () et @
e @ g fq @ a1y yenfed g {1 g T W
<1 A B @ gEiery Yger (Traief) offeR T #iR
e | =9 forn S @ @if <@d & faw e g qen
3U 1 wE g W 2 wen| fheel T A g,
AT I, HIE qA TR (RET 99 10.12) 39 &
o steran wieAmeh! o fogw@ o fau yam o @@
ST ot T fagia | % R g

(10.17)

P serEvor10.7 Yo o ; Rt qfesd 5 &
T o H 5 w1 vER e S o i
uRafda feran smar 21 39 gfe o <ie 9w 5
3TIIEY TS 1 &HA HHAT i STIIEA FIE oh
&%, A = 8 mm? o e 21 IR ok TRl
AT 1 &% a = 4 mm? 81 95 | <« g
24 Pa B| ¥ T o YATE i =1 4 22

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

2 mamaﬁqm(ij = 2 3| GHE (10.17) 1
SYAN ek

o | 2 24Pa
' |1060kgm™® 27 -1

-1
0.125ms <

I

—_

for710.12 S| feT $=9 @9 R a1 e &
fSqeh Boa®y U &1 57 W 39 H9 &
ST 2l

10.4.3 To g 31 g o1 (faer &1 2nr)

I H Tl f95id 9 W JaTE i 9HeH ¥ 9
Toerdt %I E'Haﬁ T <R W wh (Pluque) <1
e BN % HROT oA iR © Hehiol g1 S 21 5
T4 vl 9 W veied A o fon gga &b
Tfafafy W et dig 9g W @1 TH 8 W W o
WelTE hi =Tel 9g Sl @ AR fiadl @ e S @ qen
el e o HROT A <o S B ZST 39 A Bl
GieH o Tl T 1 ¥eehl a1 €1 59 g O 3
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Wietet aTeR 1 SR dig a0 o varfEd g §, ofafe
T g: R ST 2, @I ol OA: e St 21 39 el
3H B Ghdl B

10.4.4 Tfdaer 3@ (fawe)

et fave W wifass Seomus % 9@ €1 S fe %
WA ¥ 71fd oF HROT AYAM o 9@ T, STt 91 Th
T N W HE T S fhokhe, 2@, SHsta @
sk W 89 3Ed € o o o St g8 e e
TWeel 9 § B2 S 81 39 e i Ak ®9 9
e fagia o THeRn S w2
(i) T g& g ot < T % T fa e
TfqHE 7S % =R 3R 5 10.13(a) H “RRE@E
veffd 21 urrEstl & gHfhd 9 ¥ ww §
A § g o TW qA A" Gd fagei | HeHn
A g9 2, FEY @l I g1 71 91d: g W
Y FIE FETE o AU T T @I
(i) IO FE T Y AT : =hHUT HIA gE TS T T
I ! T T A Werk WREU © A St
arg wEid s R gadt g8 wfaee ] 6
R [ 10. 13(b)) SRR 18 §1 A o 5
AR =TTl © q 5ok Tl o1 1w i 3R =erdl
R gafer, 1% % SR AT 1 A 9g S & iR
= w2 S R
M H TR o RO HI q el I3l W e

i

I 8 W ® o i R T e Sedget 5o we
A T TEHN o RN I TH Ticleh IeelTh hi
WA gua (Magnus Effect) F&d 2l

TEAN F U@ A7 TIIHREA U I :
& TRIEES 9g o dfast fken § 5o @ @ fo=
10.13 (c) ® fe@m@ o1{ER faftre MR o ™
TRIEIA T A Il H h1 R oa 2
o 10.13 (¢) % ATER IGA o 9@ hi ATIEA
FE TIIEEA SE gda gt ¢ foees it
YRR@E =¥ 1 6 TIhisd g o faudd
JAdl  qe U@l i dXel Joe o qriel feepfa=rg
YRRETSAT i 9@ o -9 h 3TUeT T
21 €| FeTE T T I W eAfren AR A= e
21 TUoh RO SEAE! g § T@ W Tl Seellish
T Bl € 31 7€ SR % 9N i Herd il
2| =1 e T qwif 2

P serETor 10.8 frelht quia: wRa ST fEEE
Tefd 3.3 x 10° kg §1 THH Tl @ &k
500 m? | 9% T Ff¥=d 9 W9I60 km/h Fi
o W S @l 8l (a) 7@ & SI4 a1 et gt
o o9 JEiaX AR fead wiferel (b) F=rel g3 &t
T § $98 I8 W a1 i =1 | SRR Jfs
STRTTd ShIFSITI [T T B p = 1.2 kg m?

(a) (b) (c)

fere 10.13 (a) ST T M| & GHIT WA (b) T g7 TaHA et & [Fwe & ToRA aid e &1 HRITars
(c) TCRIHFS & THIY T TR arcit arg & 4RR@E|
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ofiferent

EeT (a) TEMR W SN 90 ¥ Hgfod g fome
FH AR B

AP A=3.3x10°kg x 9.8

AP =(3.3x10°kg x 9.8 m s2) / 500 m?
= 6.5 x10° Nm™2

(b) TR (10.12) H BH IgAE & W T8
o et I3 T Samedl o oIS SR hi SUT % <d
21 99 T g gEa

T&T v, I BT FH TS o HW TG T 0, AG F
et g3 o = =t 2

2AP
(v, —vy)=

P et

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

—2 ~0.08

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

Uy =1 /Uav

10.5 YT

[t T R WA T BId A 8 T § 3 qfele
STd | TR T § 39 Gy i Afafies SH0 o &9
o @ ST Fehal € S S H Y58 W N W S Tor
ST BT €1 38 YAl hed €1 ST 59 1 T@l | qre
T B & 99 7E ael Sutterd g 21 fav 10.14 ()
o <3 SFTER 9% i &1 & Wil &« Th 5 ol
el i o ®, Tl wie i feer T Sy Sefes sud
i i G9H a9 el wie w1 eten =on 71 9t
qe ! vEE O fowenfya X € @ S 97 9§ wie &
A o foru aifereh oicl 1 STEvaehar il 569 BH
718 et FrepTerd @ foF det 1 qor o 9IS Y A
afersh 1 g3 & Heh H @A 1 S IS ok o ok
T B €| 37d:, 56 1 SU0 FE o Gaeh H 5 v
o W el © 3R Freel feer Tde o Waeh o aie i
g feer gfhl frereht fer ae @ (3= am) Si8-<|
TR A B Gdel 1 a7 FHE ®Y W Sal S @ al
Tl ST GAE 1 9 v 2l 81 fhdl off 59 wag &
foIu, 508 SR 1 Gae 38 0 H1 R Giwdt & el
F= ) Hae D #1 R St 1 9ok HRU1 Hagl

& o9 § o1 S e Sl B1 39 YR o YoE i
T Y8 ed &1 S O W @l =9ud fohde w afas
o oA W 38 T Theerd & 36l YR % w1 T
T TR R fhgad 1 fmdt Ty o1 g9 o5& T
T F&dl € o g9 ok 3787 o ST % kI T I
o SAferehad B © IR IH: T S8 eF eri A @k
TeId & I8 HH B S € 3R 37T H I ° e 2
[ﬁﬂélO.M(b)]l@E@ﬁWq%maﬂﬁq{
Tl 2

|Ax=vAt

B E

(b)
17 10.14 (o) T GHIK &9 1 @2l & &9 @ 59 &7
% W frad wig F1 e wie fer &
a9 S wie v a7 G et AR TaE g
(b) UET § ¥ YA€ & for @ ferawor

39 Tfd oF RO 9 o Uk 9E S foRdl wHy
ABCD & &9 ¥ o ® 9 3ia0d (A) § AEFD 1
WEY o ol B 39 THA I § %9 W Tk STE&qu]
faepfd Ax/1 3= & Wt 31 R vaifed 59 @ "
o 9gH o ITER faefa sedt St 21 3l o faadia
W 5/ e T © f wfdee fapfa Y sdem
“foepfa afteda &1 X' =1 foaepfa g A Ax/(LAD
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T v/1 G el i Wi feoman Sl €1 A ot
(I=ART ‘31’) R IRAT ST fcarer defn ferepfast
% w9 I S0 e,

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

YA 1 SI HE @S (Pl) B1 38R S A
Nsm? a1 Pas gl ¥aHd &I faand [ML'T] &
HEAR W qqel ol S U, Teehled 3 e el
S it TR, frererd onfE st erden %8 9 g
£ FT UHE Wl o YA Ol FRof 10.2 §
eltarg 21 & T 91 Wiel o T o <1 qeA whi wad
2, S a1ues foru =k B g o1 9RO 10.2 § 2R
Y o SN W S 1 gl | R St el
(eAfer ¥AM) BRI W @ T HT AU ST
(n/n,) AI-IRER 0°C | 37°C % o TR Tedt 2|

Td 1 TGl O "G+ W Al ©, Stelfeh @ i
YA 919 Sed T Sed 8

) SSIETU710.9 0.10 m? &%l i i g
e fRel S/ &) Feal § S Ueh 3Teet oAt
(fsr wefa Wfeq, qen =wur Wea 99 =0 ) &
IR W T W ¥, 0.010 kg Wefa 9 ot
10.15 &1 wifd SE 21 HE %9 @t fved
0.30 mm HEE T 8, U a1 ©i o ot Tl
€S B g fohT STH R @2 0.085 m s &1 TR
o W S AR A B Tl B g T I

TUTish J1d HIfSY|

fthen

.0.01 kg

fer7 10.15 59 & ¥Mal 0T &1 A97]

67 S0 W GG o SRl UG i ©Ie J% AR T
F ¢l e § ¥% a9 T gREmn ¥ e 9 frafea

4 o YR mg o e | 3Td: SFTEU
F=T=mg=0.010kgx9.8ms?=9.8x 102N

-2
Td W TR fdad = F/A = 9.8 10
0.10
v 0.085
3"Q=T 0.030
gfaaer
faepfa &

9.8 102N 0.30 10°m
0.085ms ! 0.10m?

=3.45x10%Pa s |
WRUM 10.2 58 el i Al
A T(°C) IIET (mPl)
Sl 20 1.0
100 0.3
T 37 2.7
T T dA 16 113
38 34
frem= 20 830
TS 200
a1y 0 0.017
40 0.019

10.5.1 =ik o a9

HHIG: 56 T ue frdt @ 9 fikar € ot 9 o1
ek B qX 1 Tl 1 off Wiwar 21w 1 fafta=
Wl | eder g S B Wi @ SR qRumeEy
fyue weh qRoTH Hew Tt SN HLAT B e
it g2 ol 61 92 e < T S g et
T fq % P A SR §| 98 <@ ™R
TIMAT 9 T99€ i 7Ifd oF AU qon 39! f9m o
fauiia & #a B S o= WfvEt 5 W 9a F
e & A B W@EA 7 90 WA HI B a Bl T
ST SR T SIS Sl W (1819-1903) 3 &M
#0 §d F T dew g Frefua femen @:

F=6nnav (10.19)
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ofiferent

™ Wi & W Fed §1 T ©ie o fEm w6
i Eicaul

A 51 kT T8 o TH Jah S0 2 S
T & Ut 71 fRE vaE e | fird faue @@
I hich B SUh] WEwe T Y Wehd €| BH o1
o it wsh auf 1 d3 W eam Hga i &1 ey |
I o I o HRU NG BIt 1 S-S SRl o
TG Sl €, Heeh YA ael ) Sgal St 21 3id o o
T T HA TIE 9 a1 SceleH 9, e 9 o6
o B Sl ®, o 42 St 91 Rl I € Sl 1 A
ool i d] eER A W A #I R fRdl B W
e ® wwiq o o, e gR fae s

6rnav, = (4n/3) a® (p-o)g

SRl p Ao J1 q T & HA: Tafd I 2|
BY W B R

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

31d: HIHid =T v, el o 3ARR o6 a1 o S R
I § T AN & AT oh FShAMU! el 2

79 G H 319 SIE 6.2 R F: A T Fohd

| 3STETUT10.10 2.0 mm 51 areft U did =t
7§ 20°C W 6.5 cm s HHIG o7 W I o 2o |
iR @ 81 20°C W I 1 A 1 SATher
HIFTTI I HT T 1.5 x10% kg m® a1 drel
%1 ¥ 8.9 x 10° kg m3 @l

77 Wi v=6.5%x102ms’, a=2x109m, g=9.8
ms?, p=8.9x10°kgm>,
0 =1.5 x10% kg m| GHI1 (10.20) &
2 2 10° m?* 9.8ms™
9 6.5 10°ms’
= 9.9x 10 kgm' s! <

10.6 Iogd w@T

TaTE H1 T A TH W Ja6 W (FE) T THh
faeger &1 <1 21 faegs v o fordlt fog W e
AT g 71 AGTesh T W T H S€erdl Al € 5O
e et f9= For Fed €, off S =it €1 e ifa
Y yafed fhdl Tet o 91t | HIE e W 3 R Jae
fareger &1 Stan € TS [fors1 10.8 (b)] & T o 2

7.4 10°kgm™

STt TeRfgal 9 YU T FI IS T TEENR RIY
faeger yarg &1 ari w1 fenfoar agrvedy faeiy %
& aiom €1 FR SR IFgEH gR 9g o qen qe=ed
&y Ug o ¥ U o fages A B

e Toed (1842-1912) 7 I8 Y& fohan T
Y W R yaled gF a6l Y Wl o fog wee
(faeger) Ware i G9eAT %4 gl 81 I Th
fourE si &1 aRefa fopen, fSwer o9 9 &6 w
TaTE faeier B Steen W 1 T@ 9 e 71 39
3% I Iegd WG R, HeEd ¢

R =pud/n (10.21)
&l p @ 1 S AU p WA & YAE i W 2
WA d et o1 AW €, R TR o T o @
At o R ot free o o€ ®ar @1 @ <@ ™
 for afk R &1 7 1000 ¥ % 7 A YaTe WA el
21 R >2000 % fou fages yame g 21 R, 1 oM
1000 T 2000 % = & df YaTg gied & S 2|
A 9 W GHE Yole H R, 1 ehifdeh A THA
M (Shifdeh Heed e B ¢ 38 W Yo faegs
1 ST €1 SIER0T ok feIu o qen wiet e s g
vaan fu= €, aft <t gduw emepfa den ey H1e
&1 el | gefed L d R o SIS GHE HHI W
yaTe fae(e 81 Sl 81 39 T 1 SUAN i ¢ &H
AR H Teh & AHiget wifid ieh Tel Yo
o Afeerll 1 T T Tehd € 39 9% W H
SErSll, TgfeEl, W W IWN B aell Rl qen
M 1 AR HH § FEEdl e 2

R W &0 7 yR ¥ off forg whd €

R =pv* / Mv/d) = pAv® / MAv/d)

= SIS T/ 9

TH YHR R_ 3k SSceld a1 (SIS o HRT o
AT FaTEl Tl ok SeHHM AU Yol Al H e
1 SSed) AU T A 1 U Bral 2|

faeiisy oF HROT TS o1l & W: 351 oF &9 H
21?1 1 & foau ST g ol R qen argEH
Tt Fenefargdes Wifad fhy o € T faeis =graw
Bl 39 YohR o oeHl b STfeheddT | YA qe S
wd o fafy afmfaa @ 21 sue fawda faaw
(erfor Y wifq) wefi-sheft wifed g 1 faeie fasgo
HiedTfed el © 9o Gafd, TaT qen el o T

(10.22)
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# W H gy R ar B W § 3w g9 9l
e o <ote fagged v 9fd d € qen gl firess
ek M o IY-TY S 1 G (THIHE) G-
1 Tl Y& I B

P STrERT 10.11 1.25 cm W T R Wi
2idl 9§ yarfed g el St @i %X 0.48 L/min
21 Se1 1 YA Ok 108 Pa s €1 9 994
UYEI YA€ H1 X 9gHL 3 L/min. B S 2l
AT gerel o foru sifirerero sargd|

F67 | ST Yollg i =1el p © a1 2iel 1 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 Hl ATAM 39 TR A Fehd
g,
R =4pQ/mndn
=4 x10°kg m®x Q/(3.14 x1.25x102m x10°Pa )
=1.019 10®m3s Q
IfF oW o
Q=048L/min=8cm?®/s=8x10m3s!,
T U FW T,
R =815
<fF 7€ 1000 & FH T 37 YaTE W B
FS THI T S
@Q@=3L/min=50cm®/s=5x%x10°m?s’,
Y I FW T,
R =5095
g YaTE faged | Wi v | fages yae |
T 1 it S & foae e e ar afgs w
T JAN H Fhd B <

10.7 TS e

MO <1 BN T ot den 5a omad o el ferd; st
T SR Tien Y a1 § W Iq@ i T I
whia o &l faqenan fereg w1 Tarveh ST ©; e ot
1 Sufeefa & off dot ¥ 1 o7t ¥ SW =g S 2
T 91 U U o 3 1 ufedl deh S 33 W €,
W& g9 & a1 g FH W SR I H I W o
Tk T T & FaueRd difeR o9 39k oK B € @l
T 399 A o0 21 A SR UW & 3 Swe gall

1 TS Tae! © afed €1 gall i whig fHivEd Teptd
&l BT, T ST 3191 Uk T STEd g R
e 3= Rl o ¥ 3o ® A ST U WA IS
B S Y Bl o e Soil Bt 81 39 giEe
%1 Y53 TG Hed &1 I8 heiet ol § 81 Tehdl € itk
i o I T 53 TE BRI 3T T 39 URESAT i
T T TI HW B

10.7.1 TST St

IS F9 A AU ok T AU ok KR LT B
g % Wit Tk ] SNyl SATRHTEE SRE 5|
TR 1 Bl € Toh 78 e1o B el Wl oRAroge
3R eTeRfia g € [fo 10.16(a)]| T 3TRYU o
IRUTFREEY U3t oF T sHomees fefas s 3ca=
Bt 81 et St o1 uReor 59 o W ek € f
T Y T AN ok AR AR o] foerd fRw yeR
faafta & den ST Gem = {1 g 9t eropeH w5
It fearfas ot g9 2t 21 9% 39 de9 § W
% 39 yR o 7upsti & fordt T=ae (9) &1 o &t
e % H T 4 R faEE (A =@ e
FTH) ok feau St Bl STEvHeRdl eidl €1 8 AT Sl
1T 31fersk 2t 81 UM o fore 71e St 40 kJ/mol
o U Bl 2

39 Td oh Y53 °oh §HIY foREl 9] W B9 fa=R
Fd € [ 57 10.16(b)]1 59 o FiaR o 219 HT o
H 59 o 3T U] € 39 U] I BRA § 37 SAUBSH F
THROT D SROHS L Fofl Bt 81 T T &Y
¥ IE 5o o Hiat o 0] § 3TeTehd Y el § @1
S quied ¥ 3R B TS @A A% oI o 37Uel
el BT 71 39 WK R o o I o 310 i Sl
%9 o Sfiqd SRt w1 S © AU Bt 81 3
1S 59 ael feafaal o 3 ER, ®9 @ w1 FHd I3
&Rl I 1 FAT Il B IS & eehd H gfg
#W o fau el @d wE Tl Bl St geE
uferest 1 eH & deq o WS H UHY Fehd R
fordt 310] 1 g3 W WA | fohat Sl SAavTes gt
22 S fop S i fohal ST T ® @ o 3
F1 7w G 7 Y AR TR B S o A
2 rfq 9T w1 o &t et St =few)

s 3 TS 22 I 59 e T
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(a

K °9 o
0% e o
o ® ‘ﬁ.. N
) (b)

VA

(c)

fer7 10.16 fordl 59 7 T8 W 70T 1 HaLT STRE T Tcl &1 Ger (a) [HGT 59 & X 701 ST TR 3747 37T
& R Fell HI g9 T Bl AR %1 9T ST 1 Flasheur i qwiidl €1 (b) €T T 59 % S & fou)

(c) STHHT (A) T FfaehdT (R) Tl i TG

upel @ o1 © ord: gl Y | o g3 Tl €l Wehal
[fe 10.16(c)] 53 3TUsT &1 T 2z = 0 R FS & 7]
AHT FT T R I A TeH A & 5l 2

10.7.2 UK &Sl 91 I qrd

3 |l hTehT, SIW A 31T ol TEeR Tad gu St
B Ted foeR TR € 6 %9 o6 gS o Wiy el
Torg Bl @ 31 21feeh gt3 Seq=1 i =R dl g 3N
ifash ol @Y HEH BN T q H 3Hk YR
HugH o faU g9 =1 T UE afas fren W faER
Hify St foredt Tt B W TH@ Bl @ S HHiER
TRl W W @ faw @ ® [ (10.17)]0

—> dje—

i’ i
F
(a) (b)

fera 10.17 TRt freq &1 a1 (@) TgorT 7 &% fhed
(b) ferd sifafie g3t d& aifia feew

M ifae areen | g9 fo o 391 3R B8
1 frelt S 0 d s e 71 <k fthed *1 &kt
(N Y3 T &hel) g A § I o7 Frep o

arferen Soft Bit| 3Rt 31l € fop eviafier =t o fauda
1 feren T @1 WA 98 Sfide 9@ F R A SRt
ot g fehan T wE Fed = Fd ®1 Sl WRew &
ITER 7Te 31a Thed o wfea sifaftem srialte St 21
o foh fthew &1 Ui Tenieh &t 53 Sl S, 3R
Afafter e 2dl 21 et fthed o &1 TIvdl B @
Sen = o %9 21 € o1 fhed o & I B €
a1a: stfaftea el

S(2dl) = Fd (10.23)

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

AR S Y8 TG H1 URAT B1 T T o Wi
Tehish &Il o1 TS ol €1 98 =iferd ©¢ &1 ufd
Tehlh el T el 5N SR =t 7

Nl T THA Sheael Ueh %9 o I53 i =i i g
T WM €9 | 89 A oF g4l A1 3 &8I W
o e =ifew) 37 feafaal & g =t g3 o <M
3R ok weref W R B 21 Sy Aty ugret
o 37U TH | Teh TEX 1 ARG L & dl g
FS HH B WA W AR 98 TH TR H s iod
F € TS Tl d ST T YRR SR ek
UG ®9 ¥ B e Geohd € Toh JIg et <1 it
o He TS HT Soil € A T8 I W & R 2

SR == & MUR W fFEfafed Jeor g
FW T
() TS T 59 qq1 3 fRd ugred o o STauyss



Al ok AT T

271

o qd | 9fd Tehish @aE W HREG o9 (STE
Ui Tehish &ShS 1 I Sell) B TS S
iR o T[Tl i ol H AqUYSS oF T[T i
Afafer st 2

(i) TATS o forelt off fog W ew g= d@ (&
Afafer) o Tk W ©ie Wehd @ el 39 @l &
Hfq Tk a1 W @ o ceed IREn § gHE
qer fon o foada I3 a7 9all S i hedl Tl
Tohd €| T8 L@ wreEeR § 2 R afush e
o foTu g8 IR TRV A2@T T3t &1 Th @l
F1 HEqT BT TH @1 oF a8 SR G @l
1 ST 3R Gied € qe1 S 39 @ ok T SR
& % 30 I AR Wiwd €1 e w1 fefa o 77
TRAMA T Y@ e | eid ¢ Al o
@ SRS 1 Hiaid @ w1 Fe S © S
o 99 10.16 (a) 721 (b) | <N 71 7 A Shefel
FeL T 3R 9 Tehieh ofars § oM arell ol S 2
ROt 10.3 # fafq=1 5ai o fow g8 a4 & 91

f&u T € IS e 1 A 9 R IR L §1 v

% GHH Y53 G T A q9gfG o | T 2l Sl

Rl

WO 10.3 <0 770 a4 W Fw w6 & IS a1 a9
ElE |

el A (°C) S

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

giferam -270 0.000239 0.115
TS -183 0.0132 7.1
TIHEA 20 0.0227 40.6
Syl 20 0.0727 44.16
RIny 20 0.4355 63.2

I} -9 T TA-A1g T SHeliaTl oF a1 |
WA q1 S HI YBIT Foll HH ¢ df WA 39 W
fagehm 3@ qen 59 g § HEek 9 B el
o9 10.18 & SUHIU o AW & TER TH TH WY
& WY "ehd B1 Th 99el Afds s a e fades
F foret o= ® 59 0 2, el 1 T o HE Ht
Bl W & afas free fFer & T 9 g W
TG, Gl o O 3R a2 T@eh Teferd T ofd &l

%9 ¥ W U H oSl SW IS © Ak I8 hid
e o dfas fRRI 1 B R o IR g qH e ok
HRU T Tl A= H AR Giad 1| 36 TR IR FH
TR WA © v qF o 59 ¥ F9 e 7§ ;)

AA
W

7 10.18 Y3 9 AT

M AT, e e TR W B 7a FHish
10.24 TN I&1 1 T == ¥, F9-91 SRR F TS
Ric]

S, = (W/2D) = (mg/2)) (10.25)
el m SAfdier Hefd qei 1 i 1w & el e
FT A T, UIKIER (la) 9 T4 i T Hdl & FF 7@
Ta-a1 aYS qAd wiwferd 2

10.7.3 TUch hIT

fret o1 wWIeAH o Tk ad o e 59 & TS,
AMAR R FhF Bl 21 Hueh fag W 59 U8 W
TIYISAT T 59 oF 18T 3 TS W TIRA1 oF o hi0f
1 Tk HIV hed &1 3 0 ¥ TR w1 wS qen
2 o faf= gl o siquyssl W 9% f=-fa= g
T WSk IV T A I ST 2 Fof FIE 5o fohelt 3
o I3 W el el 39 W S T SIeUREEY
S o 10.19 (a) H 310 71 7, FHA o T W AT
F IS T § g W9 Wlfied ©e W TS e
St @ [fers 10.19(b)]1

S,

a

V2
<

S

m\/

sa sl

(@)
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ofiferent

a

y

i\

sa sl

(b)

o7 10.19 TRTgst & @1 & @1y Ut T G5l & g
SR (a) FHA & Tk Td R (b) Th W&o TEw i
el

319 TH O AL qEl T dH gl |
foem 3 €1 S R fo 10.19(a) 921 (b) | <@
T € R T9 %9-91g, SH-9r] qe1 3/M-5d % I
TES,, S, S, ¥ Wi &1 A Azt o gt W
e HUeh 1@ W A | g =gl 9 10.19
(b) § &H T Heel a1 T Wehdl §

S, cos 6 + S =S (10.26)

Ik S, > S, Tl Tk HIV e HI0T W S fw
T qeT T T TS| S 9 TS FIU € df 59 H
3T0] Teh TR 1 3R Hofael § SMehTid eid € ae1 3
o SAUST °F WY aa €9 H| FI-2M FWYS
TH W ogd el o4 et €, 3R 99 59 31 o e
Tt TH HE A de o g8 W U o | e @
@ IR & WY TR off 9 W 3Ed R, Ak 59
3T0] 219 oh TUSTl i ST 3Tfereh wifod § STRfa B
&, @ T8 S, ! A HL M TERAT, cos 6 TG Tehal
2 A OFH B Thell 1 A9 HAHIV TN, TET U ok
hie I s W EH W el € a1 fgT o dcd
et i o5 W (T€ e el W €)1 WEA,
TSI qe UM Al a&qy, el e €1 96 3%
et Sl ® o W9eh vl Bl 8 Wl © e 7
el it Ut gl B W 21 U qen W ok
9 ek HIUT 981 HE oh A I B T GehRb
1 Toemn s 2|

10.7.4 52 AT STacl

T3 e T Teh Hew 78 off ® f 9 e 9 &
TS hi SULT HI ST Heh df F9 HI G I3 q
TGS TAhR Bid €1 39 39 q2 shi 1avd <@l

ENM: favive T €9 | =9 o a1l W a1 S
Y g o Sl BT Jal H, el AT T99 % gH
TAIT TG o e Hl J% qe et et & & g
22 WA & goge fhE HRo wrh €2 S fw e
IR-aR == R @ € fon fonelt ga-a1g siaugss o st
el B1 o7a: Terell TR Tu e ok forg weifues Tormd
T3 Rl & TSR I8 anhel Fead A 8 el § T
T T €1 B9 39 T2 i 39 Yk W Weantud el e
Tohd TR 31 @ 7 g HT Gohd € foh 39 G
T Tl S H § HH Teh S i qor | Sed 81 3Td: AG
T 9 A9 3T o (IRIone ag-SfeRr) e
g df 59 ®1 9 Tt gt €

U3 T k1 T I ek 9RO e § TR s
o iR 1 I I3 F G F T H Ak 7 2
[fe 10.20(a)]1 7F <ifST o &) &E Ma 9%
e | ¢ A 39 % w1 B | Arat gfg
S, 9% o stfafted e gel,

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

Iz I grreeen ¥ € df T #  T8 e 69%
o *ficR qe "EY o TEiR (P, - P) o Y9e H TER
o N1 9% G U K1 TS Sl o Fferd g 21 @
Fd H
W= (P - P) 4nrAr
o
(P-P)=(2S./1 (10.29)
e w9 °, frdl ga-719 fauyss & fory, 3w
r9d 1 AR € HT AH T9q 9199 bl 2R o 6 oh
T 9 e i1 81 3EEL0 o forw, 4fs foret g9 o
ofiet IS o 1 Jogell B, 9 T8 oG 1 gordel
aifyrer <@ W =R [ 10.20 ()]

(10.28)

(a)

ferg 10.20 r foer ®t g5, e aor gagen

fordt garagat [f910.20 ()] ®1 s fRet 95
steran foRelt ekt @ frt B €1 o | I RIS
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B §1 ST qeh o YR R R qeree o g
(P-P)=(4S,/ 1 (10.30)

FIaq T HROT WG &1 Jagell 9 o fog
! F Il F heh1 Ugdl , Weg ogd Afuh T
T ofreT Aferh @ TS T

10.7.5 IR 3=

Th Guies 9@ fordl aett ofl # o o faes idl
F1 IR I (3-17H) TRet afshd ga-a1g AT
o I R I H SR TN o IRomEEEy ¢ wfed
9 H W% Capilla 1 318 € 91 eiq STell 4

(a) (b)

fer710.21 AR 39 () T G R Gl 9779 5 ot
fordt gaeit Tt 1 sTaTel RG]
(b) STRTYS & fAhe FT STalEa sRE|

HIE el h9 T Fifd Tl & @ 3@ Tl § 3=
Fga Sy B T 9o i @ o faw fRE wE
AR ATTY e (B @) 1 FEaier shyrel T
foram #a € g & fau 5ot 9@ e gt wdq
Hgar ® ((910.21) | I qe &= ek v =4
Bl €1 39 WehR ShivTehT H UMY o1 Y53 Sferdel Bial &1
zEeh1 1 2 fop oitd g8 o <A I qreier R
(P-P)=(2S/r) =2S/(asec 6)

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

W UHR, Tot & Hiaw TJawgs (arg-Se
TGS ) UT TeT T 1 AGAVSHT T & T &
fer7 10.21(a) 5 3 fgeti A @91 B U &1 S
T, 37 G W AT ST B WY, SHelq

P,+hpg=P =P, (10.32)
&l p ST T T AAT h Ht FITHIT IIT
& & [FF1710.21 ()] FHFT0T (10.31) 7901 (10.32)
1 STAN Feh BH T H §

hpg=(P,~-P)=(2Scos 8)/a (10.33)
8l 1 TE 39 fae= U THR (10.28) TS
(10.29) ¥ I T & 1 € foh ehiSehid S
HRU TS T & Bl @ o AMI oh foIy 7Te aiferh
BN Sk o1 ST Taell ahiymehl H Fiaedl dr &
IE FB cm FT HIE F A 1 SR o faw A
a=0.05cm® @ I & Y3 T (WROM 10.3)
I Heh BH T ©
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 (WERE) Sue @
émﬁqﬁﬁ%ﬁm%mhcose FUTHS B dl
TR (10.32) ¥ 78 W € T ehyredl | 5 o1
ael = iR S @ stefq iRt o g 2

10.7.6 3TUHTSIeh a9T IS a1

B U U q1 9 o SFT-¥sd oR TR Hdl A
W ¥ T UG K WA B STUHNIR SAUAT WA
Siietehy, THH HUS! ol galeht qe feetiehl T id 2|
3TEW 39 Ufhal &1 et wifd ||

ST | HH WIS o J T A Bl | TEHRT HROT
T © foF ot 1T ot et st e T wa; srefq
7 <l o ST Gueh Y53 1 &hel Sgd A Bl B
I S W ol Al F Fohdl 211, T ST 1 JAE
U1 %1 T21 Hehdl oIl TS SHI YR i Feifa TaHTSIR
SN WIS H1 Sl &1 STUHISh! oh o10] ‘R’ Y
31epfa o B B, Toent U fqw <t @ ermepfia &
? q SO T W, det Sreen /i 9, 3R 39 YR
3 3] el-del HAYSS S 1 TAH HId 2| THh
i & fo 10.22 % fol o %8 o6 &9 | I9iten
T R

ST AT H, 9 TH 3H YRR Hal foh TIHS,
Seh &10] T fR W 9a &l a1 TR R | 11
AT dt 1 SeRTod L & S aE o WY ferRt
TS T AR FH Y 3d 21 T SIS Sl
Foft 1 3fic W oft 3Tt e Tehar € foH STquTef
g R 7t o e g4 9 9 R g g fRanfia
STUHTSIh] 3T9TET hael |WTE o folt &1 & o da
A @il STFhl 1 Hawita o off wewegul g 2
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afiferent

SrquTSis fHeM W SHeh S1upE & deta
TR IM G FT AR AT T & TR oA
e o1 @ foer €1

fer10.22 ST9ETSIF &1 HETUIA — * STTHTSR 3T FIT
#¥d &' & Tl A

b 3JETEY0T 10.12 2.00 mm 9 i fwdr

heel bl faen fau st § W 511 o 8 9§
8.00 cm ™ q g1 WAl €1 Al % S |
Td R W siiea Jagen $om o fag et
o IR STTevaeh <1 A1 ehiTele| TN oF 9 &
S 1 Y3 aE 7.30 102 Nm'' Bl Sl
A = 1000 kg/m?, IgHTSHE €@ = 1.01
10°Pa @ g = 9.80 m s2 | @ Wiy
fiskferd shifsul

gor Tl ®a & iR 19 & Joigel & AR I
AR = 2S/r, F&T S FI-TH HRYS HT TS
q r ol 1 e 21 Rl e i, s e
T € %a IS 21 (TR T F wa w1 9 & fag |
TA Y B B, o: SH YRl W g A =
4S/r e B ¥) | Iol % SR 6 P, = SgHvSH
TE + 8 cm S WH AT @I A

P = (1.01 10° Pa + 0.08 m 1000 kg m™
9.80 m s7?)

1.01784 10° Pa
37d: gorget o 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 7 T B (S R fehe diF
el el ek feRan T B1) gEe & i <@

ST 146 Pa 2 <

9T

1. TRl % gAY o1 78 € fF 9% yeifed e (SEd) B 1o onepfd H uftedH o ufq wal
1S Fiekie TSIl 37d: U 1 STehfd TR 1 SAhfa i i wHedl B
2. %9 EUEA Il ¥ 91 THRT Ul TS 53 Bl 71 TG GhEA et € qe U8 et gHEd

IqASH AFAT (¥TUH) FH W A B

3. A R T g R 9Fa A R STRIfiq e 96 F 2 @ $7Ed <19 P, 1 9 q1 S
% TG o T W 39 YR TRl R S €
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10.

11.

12.

(e 1 A TEehel (Pa) B1 9€ 9T&dd § N m? € €1 <@ o 3 W= A6 39 ThR € :
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 : 38 STUR formeen o et 1 3@ 37 |eft foged W S 79 = R feod
&, g g 21 foreht uites T R IRt < o s 39 Xt o gt fage qen a5 $eni
R HEf@ g S 2

ot @t o ek <@ TEUE h ok WY 3H SR o SER qRafdd e 2

P=P + pgh

&l p A h1 T B T THEHAA FH T R

TRl STEMM STIIR e alet Ied | STURad! Jareid, STHued Twd o Joi® fog ¥ T gohe
o yalfed B aTel @A w1 TRET SHE @ €l

v A = A (v AT T A SIS HE HT SFAHA)

ST el o Ted | Tg TR0 Hefd e o = o HR B

aci &7 fagrd : 39 Tagia o ST @R S« &0 frdlt ¥R 3@ o SR T 3 €, @ <@ (),
Jfd Tehish A WA Hell (pu?/2), T Ufd Tehish STRIGH fetfast it (pgy) T AN TR
Tl ®

P+ p1?/2 + pgy = i

T FHIHIOT, T STARE Joetd, I YAl aiel TRal oh 18 @] 8 aTell Sl GeEoT e
B I T 1 IS 59 TS I o7 : SWiad hUF S el @ T S0 w1 it g
? @R o8 Tfas Sl ol S Foll § W<l St B

FEft WA | S99 faepfa o fou sTa%us yfqad &1 Teavdehdl 78l gidl, W 59 o da
T SATETU] e oRTE S @l 6 T 3 St €, freeh sren s T sraeuny faehta
S B Sl ® Sl GHA o 9 oh W1 Sedl B ST9euvl Yideel Ud q&qul faehfa w1 gHa
T o UM | YA ON n FEd 2|

el et o T | ot ® S e g # fxw e €

% #1778 : 38 99 & 99R o 5 &1 Tel, S @Ed n % WA §, v o ° T
®, %9 %1 Il o RO Teh Y HUU &l F 3d 3l € S F = —6mmav §R1 o7k feha o1
Tl B

ol T o YeI= YoTE 1 IR U faHE g, f9 3Hegw TEm wed €, g Fifa fhan
ST 21

R, =puvd/n

Tl d Tt YaTE ¥ Gag hiE T SAMHAT s € qe 31T Feliehi o 319 g a7ef
ot 5a =1 Y3 919 Ufd Uehish @iaTg W ST 9t (ST2eT Ui Tehish &Thel i Js3id Sl
Bl ), W %9 q1 WHid IS % ot SHaIysS o del § 1 hidl 81 98 oF IAfdiie ol €
S el o SR (3TAfR) o ST HT U W ATUYS H AU F e 2
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faemuia fau=

1. <9 Uk IR9 ART RN E w1 uRArn “ufd TRl el W SIRIfd a1 9 eAR w1 H U
ROT S 2 Toh <re e it 2 < fof arsaa | erdcg 21w o siw § o e’ w1 gE
foan TN @ % oTdel W Wl 1 Uk Uk § S S o nThel W Afeieen SRt B 31 el o
T S A H 701 3G TUue AR 1 Gor H GehoUIcreh Seeld whi STevaehdl Bl 81 T8l ga
T T o S9-39 ¥l | ® S el o U fog @ g fag # ufafda @ S )

2. TH 9% Sy &l Wree wifee o alet sheet S, S8 fREt o 6 e s1eren ol | ge 3
wered, W & T e 71 e § el | e f6g W I el B1 il 1 IS e (S fa
o5 10.2 ()] § <91 T 7, 3Tk fafsr = Foten] WA= <76 SR B o6 Sh0T SreTereel
H e 2

3. 3@ o fau e+
P=P +pgh
W T T T, T WA SIS | AEEINF T H FE d 98 Fa W S AUHR e
&, @] g @ SR sHifery s e SeE & fau srfteda @ 2

4. TS @ (A1 YA <) SR S qel SgHvSH S 1 S gl 2
P-P=P,

& T < I g e < A $1 5 2R S < S e T A (i)
Hffera 2

5. YNNGl TRl Tel YeTg o1 AEfe et €1 T yore W | e U g w1 el e | At
T g, A o fag WS Y@t T T 1 et € 98l @il S % < 9 97 el

6. fo atell ® vaM Hu0 el @ S W oell-fagid o] Tel gl 39 Yl § eEehil v oo
BN T e e off o § o =few den P, [ 10.9] 1 WE HHiE (10.12) § KU T
w9 %Y S

7. 9 984 R g9 % WA AR e Tfdeiiel 81 S € qe YAl Ul n 1§ U Sl 2
et T & A9 TG W U WV 1 Agieed T o Wil 8 3R n ot 5% s 2

8. Tl ety o 3TRW & foTu shifier Toed H& YA i AR o ST3HR 1000 ¥ 10000, o &< &l
TR 811000 < R, < 2000 SR FaT& 1 A R_ < 2000 F&el JaTe i GReIfad w3 2l

9. Y W IUE i feufast F 1 o SAupst i feufas Sl 1 stuan i B o RO
Y3 T el 21 /1 qeiell T R W H T @il €, o AUy W (ST A i gUeh i
?) U3 ol et 81 I8 sheel Teh alel W1 €1 O T R

ML'T? nmrcf (Pa) 1 atm =1.013 x 10° Pa, 31fw1
P ML kg m™ sAfew
aqﬁfw EES] - - Pud ., gfes
pTrlFfl
AT 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 3TYeT He 1 U T T =9 Al Bl 2

(b) 6 km 9T R IHUSHA I TR I T TIHUSHI I HT T ST & Sl
®, FEfy argHUee 1 TR 100 km o 9t i S0 a9 2

(c) Tt <@, Wi Ul &hel W o oTel 9o 2l 8 qety gaedifas <9 U sifew
Tfar B

T HISY =

(@) TR 1 Hid o G T HIU1 Afersk HI0T Bl € Selfeh STl 1 hid b @Y wel
FHIV =T HIV B B

(b) Hie o TS THAS TS T Vel ther w1 A YAl § SR IR SE I8 W §S
T T JAE FI@ T (S TR H Sl FiF kI M w1 F SR qR @ T
Tl B1)

(c) TFEt 5o &1 I T g6 & &hdl W i T war B

(d) S H To STUHISIh] o TIY HION BT TH HHA AT AMG

(e) % ferell STed et 1 Y9I = €, dl % 98 1 M G MeABR Bt 2|

T FRA o Wl Herd Fe § § SUYH VR Biewt W YR o o T *1 gfd Fifeu:

(a) oT% &Y § 5ol 1 Y53 a6 A 9eH W B (e

(b) TS T YR 19 W& W......... ¥, STeifeh 5ali o1 YA A S W ... Bl (Srd/Ed)

(c) S Y ToTieh alfel S o fery, Yooy Hfefere............. o STHAMI el &, Sielfsh
s H TR . o SFHHI Bl 21 (STETul feehta/eraeyu faehfa w1 )

(d) Tret W o fed Jae o oM forst ehiv W yaE &t =e ° g H ..., EDl
STTEROT B B1 (TR 1 wRer/sHe fagia)

() el oy g o fondlt arga™ oF Afed | U&lY w1 =al aRdfodh aga o 9&is o fag
il =1 F1 Ger H....... Bt 21 (Aferh/am)

=fen, F= *T SR T
(b) T T Rl et < T ST Snfert I o I w1 YA @ &, A el o e
1 @l e ¥ A S oRd Fe ke 2
(c) TSRRM T T SR o S g TRIfYd <@ *1 37981 FE I SMHER AR
g Jardt o 1 s e fafa w2
(d) e a1 & o 55 @ Fere ool @d 38 W dS 1 SR JUIg SR @ 2
(€) HIE JehHM fohohe &1 713 a1 W WAcd JU T TR F&l Hdl|
F TS & S T8 50 kg TE T IS SIfCTeht 70 IR i 1.0 cm SE HT Th & JaAhR
T W Hgfow foRT gu € 1 dfas wef W Tl g emifta e 3| Hifw |
Siffaett o agee A § UR 1 IYEE feRE TN em URehd 9 UW € SR i
984 kg m™ @ &1 Thd I H1 SYART ik I M= AgHEcHd S o foe IRE-w9
F1 S A HI |
T 9 ¥ T FE SHEaeR AT 10° Pa o Afhdd Jfaad sl e i o g a9 T8
? | 1 I8 W el werR o i ferelt el o o IR W W@ WM ok fory Sue € 2
TETERR 1 TETE o9 3 km € | TSl eIRIst shi Sue i |
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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

forelt gaaTferd eTerHeTEe fade &1 §t= 2Afuswad 3000 kg Hafd i &R &l IH o fag
1T ? | g K ISM ATt TR Y SIS 1 1 &AFA 425 cm? € | B2 fe 1 foramn
STfeRad @ T8 HIA BT ?

ot U-eft =1 ST Sgometl & s Set qen Aeeifes fefie 1 OR T § gk Rl € |
el STel 91 IR o T HAN: 10 cm 991 12,5 cm S €, dl <1 STei H qR w1 TR gHE
2 | foafie @1 smiferss wcd @ I |

Ifg 999 10.9 T THEA1 |, U-Telt &1 AT qometi § = S 5o 1 3R 32 < M 5ol
& Tl # S 15 om 3R S < G, qf A genstt W UR o W)l H S Sfa R | (TR
1 SATfEE T = 13.6) |

AT T TR0 T AT foRdt TaT 1 fordt fafent o Sra1-vams w1 foaeor 39 & e feman
S Gkl € ? T HITT |

Tl HHIRYUT o SIIEN | Afs fRue <@ o T W gHTd J6 (ST <) H1 TAR R al
FI I HIE TR TS ? TRL HIWY |

ot 1.5 m st 1.0 cm T 6t &ifast 7eft & fromdi =1 srufted! yomg & @1 € | afg el
o T T W 9fd Yehe T B arell Terad= &1 URAm 4.0 10°kg s €, @ el o g
ol o i TR A Swifee | (Fads &1 s9@ = 1.3 10°kg m a0 fereds &1 vamar
=0.83Pas)

[ =& off S e =R o 0 59 ol | w{E yae w1 giemer 9e € 1]

el ST ST 35 T ST AT B R e S SR SR A % T R Ay
1 T FH: 70 m s @A 63 m s ® | AR T@ T SR 2.5 m? 7, Al 39 W AR
IeATTeh dl IReRferd SIfST | 9y 1 ¥ 1.3 kg m® ST |

1 10.23(a) @1 (b) foreh 59 (TAFARET) 1 el Jomg <9 & | 39 3 fosll & |
i TEl el ? RO T HIT |

D _*| I_’ A
(@  Ar710.23 (b)

fopel T W9 1 SRR ol 1 STITE IS 1 &hel 8.0 cm? € | 38 Tefl & Tk fR ™
1.0 mm = & 40 57 fox ¥ 1 AR W T & fiw 5@ & wened e B R
1.5mmin ®, A fo%f ¥ e ST a6l 59 w1 FeREe-=rel S i |

U-3TR o fordlt R 1 WA o6 faead § gal & arel e T S99 39 | T udelt
A 1 fhed 39 T8 | 39 IR o g R W ffew o ek o T fRder amen gae ar”
MR S 1.5 102N 9R (T g5t o1 R off wfinferd @) i durer & | freer o
AR HT ASTE 30 cm € | Wi H1 fthed &1 Y3 T foma € 2

freifrd o1 10.24(a) o forel gaell ga-Tthed &1 4.5 102N 1 B2 9R YA <041 T
21 a3 (b) e (¢) § o =t 59 =1 fred s a9 W fRaT 9R S9a et § 2 o7
IR ! Yhfash o oF ATAR T HIFT |
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10.19

10.20

10.21

10.22

40 cm — !
40 om 40 cm

(b)
o 10.24

3.00 mm 51 =1 fohdt IR 1 9 & i HW & 99 W FE F 22 20 °C AT W R
TS dE 4.65 107 Nm' ® | 4 agree™ <@ 1.01 10° Pa ®, @ IR &1 ¥ & fiaw
T@E-3Tf oft F19 S |

5.00 mm T 5 foelt Wre o T o qeigel o et E-3nfee &1 €2 20 °C a9 W
e o foera %1 53 @6 2.50 10> Nm ® | 3 gt fm1 o1 =hiE a1 1 gerget 1.20
STTafeeh BT oF WA oF foerad | W e o 9 40.0 cm TEUE W 991, @ 39 JAda o
ot 91 <@ ghal, A Fifel (1 agHeed @ = 1.01 10° Pa) |

ITfaiem 31w

1.0 m2 &5%e o RN SHN oTel fordt 3% & ot § Sreaier fasrsies <ar g & A
T wfer e € | farrsie S ® = 20 em? &5 i ThewgR SXETS € | S5 1 Teh | S
T o T q Y T 1.7 U S o 3T ¥ W € | I 9T 4.0 m SR qek SR T
& | TEN FI € W o STEYIF a6 UNEhTed HITT |

o 10.25(a) ¥ 39T SgER ¢ T el ad & o 79 & <@ %1 IediE o ¢

Y gRI ke 19w e & qve #AeR fo 10.25(b) W 39T SIER WA ol

2 | A § U W R A argHee™ <™ % 9 76 cm (Hg) ® |

(i) W (a) 9 (b) ® o § ol 9 o RS < qen YA S em (Hg) % A5
¥ fafau |

(i) A BT 1 Qe o H 13.6 om ST @ STt (YR o @1 At Se fean
ST o FehT0T (b) H TR H o1 qfad= e ? (719 o a1 | g oie fed a1 Suen
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

faT10.25

T U ok YR ok Ehel WHH § UXq ShfaEl fa-fae € | Teel O | SE U R T erden
ot Sremg e W TS AT S ST © | SR ] WLl W U oh TRl W ST o
TaA € | 9K TE ® 9N A1 i A W @ U € S qeh Sl @ R ST el o qigdieh
fo-fo=t =1 B & 2

Ffe-anu™ o gug fRet i o, STl <@ 2000 Pa 8, T gE HOE Wt @ | BRR % a=
i fFT A W W S =fET difeh o o W -3t YA Y Heh | (HYul BfER
T GROM 10.1 | &= @ ?)

it HIRTU = i | §H Tl § R T R fRT T w1 i T Fi it qen feerfas
Foftatl | IRede o SReR W o1 | (o) AME TR o SURYd ®, q9 el o e @
o 71 e T < W IRede e TR a1 € 2 (b) 1 aXc 1 A7 4G+ W &R oel AT
HEw@qUl B W ¥ ? O ®9 H W R |

(a) A fordlt oot & TR 1 YaTe Jecia vame & oFe @A € df 2 104 m T =1 foneht
oo | TR-yaTe w1 sifushdn =Tet e =IfEy 2 (b) dgEd FaE-<L 4§ 2 (BRR
! M 2.084 107° Pa s IfSQ) |

H1E agAE Tt ffvea S=E W et Fad =re @ o § ST Tl € 99 3heh g gl
o ek 1 &l 25 m® § | A% o1 1 wiel 99 o el 758 W 180 km h @ Sud
TS W 234 km h! §, O IAR FT Tefd 1@ HINC | (I FT T | kg m® ATQ) |
faferss dat 9= 7@ ®, 2.0 10° m 5521 991 1.2 10° kg m™ ¥ &1 fwelt 9% &1 Hwid
<16l 41 82 AN o A9 R o1 K1 A 1.8 105 Pa s ST | 39 WA | 93 W 9
et el & 2 (a1 & RO §8 R S ol i SUeT i) |

Trel i™ % e IR FHT T 07 140° 7 1 4K TN F 9 KR H 1.00 mm o w1 w i
1 fopeht Teft o1 weh o gt S 2, IR o STed 953 o TR T qorl § Aol o it
R T TR oA e =l S € 2 (YR ¥ = 13,6 10° kg m)

3.0 mm T 6.0 mm T 1 {1 Feh 10 AT hl Tk T SASH FHI T | Gell Teh U-3THR
1 el T S @ | A 39 el | Sl W €, @ 39 ol bt <HT qonsti § W St o W/
o o IR B | FANT o A9 W ST BT Y TG 7.3 102N m § | 9 hior g ey
qAT A T ¥ 1.0 10° kg m? TSC | (g =9.8 m s2)

UReh et /hee—smeria g
(@) 7€ T & o o 1 o p S y (el #) o WY 3@ Ha o STEN T ¢

pP= poe_y/yo

TET TR T W 91 H A p = 1.25 kg mr T y, Th sk 21 o | 39 uie i
agHee 1 7 wed &1 98 Geheudl wid gY foh agHee @ ard e e § (SHard
erEen) @ o 1 W wifew) g8 ot ;i T g 1 A a2

(b) 1425 m? 3TIGH &1 EIfTam ¥ T 615 S TN 400 kg o fohet Uelie &l 3SM o &M
o o ST #1 98 A gC R SR Sed gHA TeIR i e frea Tt ®, e e
AfyFHae HAE 9k SR SIM?

ly, = 8000 m @M p,,_=0.18 kg m* ]




WAl o FifAhT TOT 281

gffore 10.1 w6 TE@ (T =M@) T ?

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 B 9 T | SEE S YR @5, W el S @ T i A109 g9 9 989N ©, § uRedd gul
Y WA & E o R e afeentd et @ TS B TR S99 € a Teedl § | e qen o S wige |
YT STFE Hoh Tocd da o [Iud S0+ YRR o 9= i a% o &1 SR TS F1 THS H g FL o
? | W, T Sfdl; S, w1, 91 T H1 9 FURGE! W dl 9 WS | 3HR HRO T 2 R g Sieli o
foro-d3f ® W *I, oA 9@ o AU, 239 q 99" g9 i wmed 7 el worawy W& oF et i 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 AMa YRR & fafa=1 ari &1 s@fa 4 @< gid G99 a9 ced G99 I 6 #1 SRGT 399 | F@l fmdt
T §59-9 % 3ga 79 9T T E
o 10.26 ® fordt A TR o faf= fage &1 emfel @ e siea <@ geife e ® | s @ & 99 %9
&, o7 37 e ol gHeH o fofw seelt g (10.13),
P+%pv2+pgy = feeisn
1 SUART a1 S Fehell B | IR A UHTE W T % §GE o 97 %W (= 0.1 m s) A1 T SR €, 37d: e
aﬁfﬁaﬁmwwﬁwmm%wgpﬂaﬁﬁmmm%|§@mwﬁﬁw,mamm(ﬁ?)#ﬁa
@ (FHTR ) FEA: P, P, T P, § WER Tetl hi 39 YRR A HL TH ¢,
P=P,+pgh,=P,+pgh, (10.34)

Tel p & H A
T T HIETh H1 HemEdl o TEW AM b, = 1.3m T hy= 1.7 m B € | p= 1.06 10°kg m® TH R TH R
1 YA T P, = 26.8 kPa (foell Uehet) don AiETsh %1 AR I P, = 9.3 kPa WK &I1 &, W &H I8 94 §
o %@ 1 YOIt <9 P, = 13.3 kPa € | 39 YR, S hIE AT Tl Bl ¢ 79 3Tk IXK ok el 90T qem St
T S ST W ST Sl BT @ | W o g fefd # 3 < oo swer i € | Sfen R selt st o qeet 1S gt
=t ¥ T ® R sy qen v faem | 9 S9E | 2R (torr) 9¥1 mm (Hg) I <@ o HEe % €9 § HH
ﬁ’wmw% | 1mm(Hg)=1torr=0.133kPaIS'HW,WW@WWPH=13.3kPa=100mm(Hg)|

A YRR Fehfd 1 31GYd THGHR € | 39 froel sl 1 fyrrest & ofed 2 &, S 59 999 god € < &
TSd 1 IR yelled el €, 991 39 THg 9% 81 S &, 56 W A AR yefed g4 %1 94 Rl @ | oo fha
A FAd  GHA Shebrel U § ook © Helg U9 TR g1 off SAifieR AR W e A 5w W 919d die S © | 3ed
g T2 el @ fop ‘e’ w1 feafa o @ @A o faw sien g faurel wsa o vata wnn o o o 9o 7 9ge aH
o FR e (qfesa-n) o S ® | 9 39 U SR oed Y STl e #X & WY, of <@ 99 B S @
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AR o8 qF: B9 W o7 S ®

T o TR A1 I A ok ToTT WI: Teh SUHIOT o1 S9N TR et @ Frd et qreier ardt (femriieier)
FEd T | 98 U e, TSR a1 SAhEE qehieh el & e St &1 Wi o e & an ¥ fagerda &mon g
Bt ® | T 10.27 W TR W19 HIOH BT Aok SO TE R | 36 WihA W SO S 1 SUAN S o & AU § | el
RO € B Toh SHh1 W ged oF W1 o WA il 8, FSieeh sor el W oft T <7a shi A9 €59 W S o e ael
B B | EU w01 7§ FoF SUd qS § dherel U @ o1y gl © e swron 7t ) emet (R argue wed ©)
F1 Thfeq A WA B E |

T Wl A weR W sl # @ 5 arg e
T () W R | e wR T RN
Yohe W F T THI ol & | Tk W | 5 P
& <A gR & 99 FoRA S € (g are),
Ta T3 qA GRG0 OF § @ AwHad B T
¢ e 5 g5 et g 2 (effen TE) e e

q9 I8 @ AqH el € | fepmmieEe 9
Iqferd ® S 7 T /A @ i WG € | FE
w1 A H fAgia ag § o ag e
(St ST ) % WATRA E% ATt T 3 YATE
F 3fad quieT gRT @G YA 9 ves

yarg H ufafdd fewar s qaar &1 v forT 10.27 femmaidaiaiey aer ©oiehiq &1 3997 #ieh
YaTE STIETT BlAT &, d9T 3@ent eafy i - A |
RYIHIT GRT 3T 5T Gkl & |

SO ST o WRI IR FAu A 1w o ik 1 91g w1 T < feRdlt S e e g s (fe 10.27)
1 HETFd U AUl S € | HAYH hiel 1 ekl S 6 W1 a9 agre Sl ¢ foh 9 aHl % 81 S | qeavs S
o o1 T -+ S S qe 9l o qid e WReiEhiy i @i 9g YAl @ 37 9Tl hieed (9R) H GAd
& | @ <1 wehe () <@ o €6 A 2 © ol oo agd g el § | 39 STeushiel Jfaty § STt Hepted
o H 19 % YA HT S =9 9 Y& € o R0 hicTEayul Bl © | LAY gRI F€) UReng swiced et
ol % w9 § GAE a1 8 | 56 HIW W a1 T4 AR FH A SO S T4 G8A-TF % SR 9N % fAu o gelt
TEdt ® | QY R H1 AVTe (Fa T1e) Weeell 1 o1 § 78 9% Wdl € | 368 YR, Fenr et &1 ety
TeTehd S Bidl € | e IS | e SR <6 o SR € WAl @ dl €8d-9h i qHE Aty § ewt geil wal
® | FEfy, o1 o YoTe e el iyl Bl § | g, 376 FeRTE wat ok T W RiwhY § g T T, Taq
HeAEd G 7 |

fopet Teft =T TRt =TT Yee <@ AT SRR <1 o U o &9 WEd e St € | Tl wiia o aewen
o foTq 7/ w&d 99 120,/80 mm (Hg) 1 (120/80 21 &1 € | 4 W =17 140/90 mm (Hg) ¥ 21fersk € df 38 elaedt
TEt@ qu WAl =T | N T = g5d, o (J9h) 99 IR o 31 31T ol el e ugen Tehar © ora: 59
ERIEEIE Croc I



