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fasenl W) &1 SaH & 9 W <@ d gHR o
ufafdd wdt 81 A fret safem 1 ol W e
g1eft T W @ < @t ST qferdl <2 S ehy
o I8 Had @M el H1 Bl W TSEd Akl Hl
T T@l S € T 9 36 goel | w9 Wl g1 <k
Se o 38 YR ok el § B foverd g = @
for 9@ o WY-WY 9 &9 W 9% 9a W o
ST © SHHT Skl ot eyl g €1 9% & fod
T g T HL @ 2 A B B SHeRT wisnd
I & SAfueh B U8 Heheud ‘e’ shEeldl ¢l

e g fyue ol wiid avet § gan gen B, il v
39 fivg W a1 SR L 21 78 9et §d fuvg o
Tt o SAfciae B €1 U gafer ¢ f, afk aa
1 o197d fUve & T3 o GHIR B § @ e
o FaagER, fave of o9 §ag oF FHid WA W
Tl ARG HLAT €1 T8 et A i 53 o THieR w6
o fou areg X 21 9% Hud T 2, ;i @
fasmarereen & B o1a: formreren o wa g @A dren
a1 fque oF Teh g8 o ifeid € IR =1 Sehal
21 39 ot 10.1(a) & <ifan T R

A 5N et fog W wreRa 39 ifvea s &l
Y ST Gehel 1 UH & TH I T FfR ok e
w9 & o 10.1(b) ¥ P T R W AR H UR
fraffaa =R g €, f9ed T Far e e 215
AT 1 STMhA Tl & B 5ok e T I i
AT o forq &3 fern Tt €1 59 Ffert ohi aXel o Siet
o ferdt fag o T S 21 fed ® e g emRifua
I HI HAM A A W ARG 56 ¥ ddfem
Yok q¥el g e W STRIfYd /et bl | ofd €1 9f%
A G A &% o e W Ry sAfirers s/t 1
ufEm FE, @ ot ST P, W 9 q9 &% o
U o & § R fohen s @

3d:

P :E

w =4

Ygifas &9 ° fored & &9hel 1 TG0 37 9
B foha <1 Fehar 81 q9 Giftq 3l | <@ *i ™
YRR IR W 7

(10.1)

(a) ®)
fer710.1 (o) A & 59 F €9 fYv 372ra 3GHT AR
T 39 GRT ARG 90 fqve & g3 & &% fag & ofeaaq
&1 Hal €1 (b) T AT & o i w1 R &I

e Uk e AR B | TET EH ! TE AT e
wed € for weieton (10.1) 9o (10.2) & 39 H
3ftem=r BH ol Ui Hafya &F % eifheaad
a1 EFe § A T (Wfew) well gEest feamnd
[ML'T2] §1 T &1 A5 N m2 8| S S=ufies
ST U (1623-1662) 7 T 39 & § GO
e e safau 39 99F | <@ % SI A
WWW(pascal,mPa)T@TW%lmaﬂ
T 3T UM A agH9Sd (atmosphere, Fdieh
atm) 31Ufq 9% dof W IgHSA gRI TR <@, #
(1 atm=1.013 x 10°Pa)l

T 1 a0 T ob Tl T (p) Tk T ifeeh
Tty & foeer foma o == we sAfEd 71 v et
e muefd & foedl WA &1 =a

_m
P=v

e 1 faamd (ML) &1 $9eh1 ST 1 kg m 2|
Ig T e A TR 21 59 ergdied e €, o1
foredl <9 1 S Gl el WS 3TeR @l B
zoen foufa, 7 <@ § ufedd o @Y v °
Ttk qied <ot €

4°C (277 K) W SIc1 &1 ¥ 1.0 x 10° kg m™
21 ot getef 1 smifer e (fafere TRe) SH

(10.3)
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Ta1ef o S q S o 4 °C W A T ST B
21 7 fomEl e aifew siifaer Al {1 s &
foru efafam 1 emiferss e 2.7 81 Wik 31
e 2.7 x 10° kg m 2 81 9ROft 10,1 ¥ w5 GEA
WAl o S T W B

WRUMT 10.1 F© T Tl o =9 THH ard qeq

AYHSHE <@ (STP) T
L p (g
1.00 x 103

1413;; E| 1.03 x 103
EIRy 13.6 x 10°
e Tewela 0.806 x 10°
qf @ 1.06 x 10°
a7 1.29
CIERIEE] 1.43
HEEIEE] 9.0 x 102
STARTARG T SATHRTIT ~102°

b oo 10.1 =1 s () o v
H STIIE HE HT &AEA 10 cm? €, 40 kg
Hefd o AFe YRR oF HI0 9 i Gl B
Sdfefadt g1 w8 fory S o1l Sl <@ o
SR HifeTd|

goT  SAferl #1 Fd STURY HIE H1 IR
A=2x10cm? = 20 x 10* m?| A T HERA
T F =40 kg wt = 400 N (g = 10 m s2TH W)|
Te o Feael A w1 fgen § e s 2, e
e Safeyal W eAfeded @Al 21 gEifay
fra <@

P,

av

:%:ZXIOSNm_Z <

10.2.1 UT=hel ohT 49

il SR weie Ukl 3 o foR Ak wedt fog
TH & T W F @ foum feafa o @ & gt
fogeti W <9 THH S T8 T H el Hifa W §9
A gwifan s gk B

* STP 1 @1 W& 9 0 °C a1 <@ 1 atm 2|

fer710.2 Uher & 499 &1 W& ABC-DEF forg
feetfaq & fordt @eT & =R HT FIF 7TT9
81 98 e 3a1 DI & I o o g9
398 FT S GHA &, W WAl & [T 59
yafefa svifar T4 g

fo1 10.2 7 form fearfa o fordt @@ o 19w
H T 1o@d <A1 T 1 FE 3999 ABC-DEF T
guehiol s & &9 § 21 faoHia sreee R o wgd
T T AT TR Yook g WA o IS S THM
TEE TR AT S Fehell € AR HT Fedieh feg IR e
1 AT FHE B UG 39 g Sl TR T
AU eA9 39 3197 1 91 Fieh 9T Bl 39 STaad
W afad o I @ oh RO ¢ AR S R FW
I T § WA o HROT AR 5 Je3f o 3Afietsl
w1 F T oom: fod | i SHER W 3N ™
FeE W AN <@l P, P, A P, oF qa&4l 9 F,
F, @11 F. %H¥1: %efhi BEFC, ADFC @2 ADEB R
HAfrefeaq emufad & © S/ & o 10.2 9 <@t
T €1 %@l BEFC, ADFC G2l ADEB &I A, A, T
A 9 FEI: A W 1 qE

F,sind=F, F,cosf=F (dree )

A,sinf=A, A, cosb=A, (et 9)
TH YR

F
= _—a; Pb=P=P
A

c a

(10.4)

o7q: formmeen ¥ 59 oF 1= o |t feemsti o
T GHA &Y Y 1 w1 21 EH g8 G AR (et
2 fF o1 YR & ufded #1 A9ia & <@ afew T2
?1 38 wiE feen & < S wend faween # <@,
WA o Hi o fohel e (A9 IR wd) ™
Afciered eiar @ 9’ eethe ferdlt oft safeerfa o =
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afifereht

WA o Teh 3999 i hedql U S Th THH
IIIY T A1l B o TAEY B| 7€ TS W ]
¥ 21 35 A o W R &f9s 9o 9 sreren
o B =1feu) 1 I f9 R 99H 3@ g1 =@nfeu)
Tod fag gl for o e § A qa S 59 &
geft fagetl W gHH < 21 9 T 59 o fafier oo
W EAM @ TR ©, q6 5o W A 9 o N0 o8
TR Td: TeTd i ATEAT § WA H YA WM |
THA <1 1 HeT) 3aed § Sei § o1 o = o
FHRO Jo &l 2l

10.2.2 TEIE o WY I W qieed

T IF H 59 Fi formeen R faar w3 99 10.3
% fog 1 g 2 9 houE W 21 55 1 92 R 3 %l
P, T P, € A ST &% Q2 h 31 o T o Th
SRR 3T 1 | Tk Tl ferrereen § € 31d:
R &fest st e ey aRomH Seter feam
H HPERd 96 W 31999 o IR % qed eFl =gyl
F= # R FE FH T IR R | WA F I@
BRT 9 (P,A) T & R SR T 3R FE HT a1en
I (P,A) €1 I 9o § WA HT IR mg & @

(P,-P)A=mg

39 A p Tt H T € o SHH! Fafa

m=pV=phA€Fﬁ,W

P,-P= pgh

(10.5)

(10.6)

o7 10.3 @ & FEARR ST T T I & GRT o BT
TYre @ T 2

fog 1 92 ¥ A 9ok o9 FEAERX g4 h, WA
o S p 9T e S w@Rol g ) fasi @1 9k
foremots fog 1 1 T (A 9 o6 Y Tl ™
THIARE T & S S SrgHved o forg gen €
P, 1 IYHSE <9 (P) SR G P, %1 PY Hfaeenfuq
feha ST Hehal 1 A9 TR (10.6) @

P=P +pgh (10.7)

T YN, THUEE o fAT el I ok A T
PAHUSH T i 3TUET pgh IRATIT & 31ferek ghml
hTels W feord forelt fog W erfditsm << PP, 39
oI5 W T I Feaw 2

U (WR9) 3@ o FHERW (10.7) H 9@ A1
&A% 8l 3T W@l 31d:, T UReher o AT W/ o
Y H S eyl € 7 R U w6 empfa, SR
I SR FTe| THA & 9 (THME TeTE) & gl
fogell W 59 1 @ THA B 31 gewdifaen fervenfer
o SEEN0T § TH UROmE w1 eltita qEen S gehd 2
A, B den C fafv= stepfaai & o o (99 10.4)1
U ¥ Wk TSt Te 5 SR! Sie1 S 1 W SR
W g A U H SHR dd WHH @l € FEy s
et fa-faet o A g ©1 9% T ® g
qell R I FHH T T

for7 10.4 zZaesifass faRifad 1 sareqn @7 9= A, B

AR C F GO S aF 5o 9 & g gt
T 61 @71 gRAT -1 8

3eTEY0T 10.2 fFE 3t oF 8 ¥ 10 m TRTE
rwﬁﬂ:ﬁﬁwmmaﬁrﬁm|
ge7 78l h=10 m T p = 1000 kg m™
g=10ms2d
IR (10.7) 9,
P=P +pgh
=1.01 x 10°Pa+ 1000 kg m=x 10 ms2x 10 m

=2.01 x 10°Pa
~ 2 atm
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IE T@ Gol T8 o <@ & o | 100% Aeh
21 1 km T W <@ ¥ 9f§ 100 atm e 2
TgfesEl T AT 3ad AT SE i WE "Wk hi
&I I A § TR HT STl 2 <

10.2.3 AFHUSHT ETE qAT IS S

Rt fog W amgAved™ <@ 34 fog o Thish STIIeY
FE AE AR R IW 65 ¥ agAvSH & WY a9
%1 91g % WA % 9 o SRR el 81 TR qel | T8
1.013 x 105 Pa ® (1 atm)| STEAUSA S &1 7ene
A1 o ferT gelgery geclt o S5 samfereer e
(1608-1647) 7 T Jfokd 1 TAT 1 T AIATSA
el 1 AN S T fo 10.5 (a) § g9 TR, u
R @ o el = AT Tell oiehd STH TR 9 T AR
iR 38 IR ¥ NfeTe R U § FeAleR IdRT wWel
fopel TN 56 g Wi UR ST S hed 21 el o
IR ¥ SR HT T IR 1 9oy FSeeht @ pagd 19
I ¢, 9 T 7, I8 @ IO FH A ¢ R T T
M Tohd B W F < fIg A R 9 GO q
fog B W 3@ o ged gM =Ifeul

N
<~

(@) 9RT ATFR1E A9t

(b) GeAl-eit BT (ETaR Arh)
fera 10.5 319 79 &7 3 gl

B T T = qGATSH <@ P,
P =pgh (10.8)
SET p TR T S 91 h el § IR o T i e 2
W H e e foh g qel WS § uR ok
W9 ! SR 76 cm % T Bl @ S Th SgHTSHE
T (1 atm) % qed B FHHW (10.8) § p 1 OF
e ot 39 Y fRA ST HeRdl B1 HHRIG: <4
Wcmﬂﬂmmm'@fﬂ)%qﬁﬁmwﬁ
1 mm (Hg) <19 %1 gl & | 2 (torr) Feadl €
(e o g H) |
1 torr = 133 Pa

o o den SR fran fomm (fRfSetets)
H T@ o WEH o ©9 H mm (Hg) T 2R (torr) F1
SUANT feman ST 21 A foRe | < o 9 4
aR (bar) ae Tafe@R (millibar) fer@n S 21

1 bar = 10° Pa

R F A % gee e
AU STH €1 38 ferd § Teh U SAHR 1 edl Bt
2 T STge %9 o Fa1 § S1eiq W q@iw q
o foTq W S o1 59 (S ) qen stfeh reia]
o feu ifush e 1 59 (S8 9RT) SR T 21 et
w1 T T agHed | gl Bie & S € den g
fau fo/ fom &1 <@ 319 F3 7, 399 Sig fan
S 21 [fEe fas1 10.5 (b)]1 755 A W <@ fag B ™
T o AR B 59 <@ 1 g0 gme: 9i0d € 9e
IEd § H S1eel I 9 Bl €1 A8 P - P,
TS BT © S HHIHO (10.8) BN T s @ qen
HHHe T S h 'S ST &l 2
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U et § R 59 & qall | I 31k 9 <& gl
21 T 941 919 o faega qRER H %6 o we H ogd
1 URed B 81 eH T&qd foae & fog g feer
T Tehd T SH 3R I o1 A9 e ok |ref
o S W Wgd Sfush qiedd qielerd eial €1 3Td:
i it gor o faudia goii 1 sifushier w9 9 srdied
AT ST 7

3gTEY0T 10.3 H5 I T AgASA hl H
1.29 kg/m?2| I8 A T foF 96 & WY
T § HiE 9Rend T8l e, 96wt iR
gHee 61 faEqr Tt S 9 €72

T : T THIHTOT (10.8) 1 SYAN Hd ©
pgh =1.29kgm=x9.8ms?xhm=1.01x10°Pa
h=7989 m = 8 km
AT, ST o W1 9 o S B HHl et
ST #1 @ € e @0 g% @i ot e 2
ARIAUESTHTT STERYT 1 foedR =ed I o T AT
100 km ST @ 81 g5 78 ©aH W@l =eT o og
T R IRHESEH @ Fa & 760 mm (Hg) T il
394 10 mm (Hg) 1e S i HHl HM oh 3T
FI g 2l 2

L 3QTEYUT 10.4 995 o = 1000 m TeE W (a)
= e fema €2 (b) el < feha B2 (c) 3
TS W ISl &1 20 cm x 20 cm &FHA
arett fagawt (SHeh oTialies 9/ &1 T4 995
T T SIHUSHT S o SEl W@l T §) W
ARG & 1 AThe HitoW| (TS oA 6
T 1.03 x 10°kg m™, g=10m s2 )

g7 : &l h=1000m el p=1.03x 10° kg m?

(a) THHIT (10.7) § WA T
P=P_+pgh
= 1.01 x 105 Pa + 1.03 x 10°kg m™
x 10 ms2x 1000 m
= 104.01 x 10° Pa
=~ 104 atm

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

(¢) TAgsH % T T P=P, + pgh 3R I I[P,
21 zafo fagat ™ sufad el @ T @ P
= pgh €1 Sfeh Tagsh! =1 &ohel A = 0.04 m?
3d: 3Yfdd &t

F=P A= 103x 10°Pax0.04m?>=4.12x 10°N <«

IfeRfugis o1 fagia

T Wit 2T © foF Xt | W ferdt fave ot axet S1ifeTeR Her weH i 21 fawm feurfa o feRdht et ® < feRt
fiug = gof =11 Aifrer &9 § gaEn S @ @ ave fIve o wegeh g W gl ¢l fuvg & el §s W Tl
TS T 3TUE <19 AT Bl € iR el W e TETE Sed o W-|Y Sedl 21 Wl el 1 giond s Syt
9 & T Sceter 5ot hed &1 9 T fohdl et ® s SorehR fyve i gEen s @1 fuve Y qeft W ey
TS IHSH I T A A TG 9 | A 8| W Ive W Tk qROm St A Secded 9 (P, - P) A TR
21 THHT (10.4) § T @1 TR (P, - P) A= pgh Al h ATIUE 1 TG B T phA Tl o qod T I
9N Bl (P,- P)A=mg | 38 YR R4 Sedfarel foreenfi el o 9N o R 2|

g IRoTH fivg 1 eepfa W R & e €, 7€ |t aenta o vl o foe W €1 soehR fuve shee
gfaen o e fern - o 7 enfRfadis o1 fagia 21 gl <o fuve grI forenfia Xt o1 ST S9ok 3109 ST
o qod Tl 1 A g9 gu fuvs 1 5 el o I 9 efersk € at fyve g9 smem =i fuve o 9R ey
YOI | 3tk BRI AfE 3 T T A @ FH § 9 ST ®9 U gel g G| S g AR F S Fl SAHH
FT ok feIw T foR fave o1 ot EdH v, § qen sheRT e S v, T § T 2| Al HedE gt S faeenfud
A % TR pgV, % T4 €, ﬁwéﬁw%wmmmgv plgV S p/p,= V. /V, T FIvg o syt
IR I T

Gfer ® =e fagia € ‘et @ & (eniferk o1 i w9 @) o fuve o 9r H %t fuve g faeenfua @@
& IR o qod Bl 21’
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10.2.4 ¢4 HTfAd |94

T o1 BH @A ? R U § W WA R S I
TREdE H € A F1 Fa1 €7 Th &fas sen W e
FX forgd e onm 2 qen Suek fafa= faget w d=
e 2 @it €| Sed Tge W 59 W H SR dfaw
9o § T w1 @ W0 21 Te Tf e ge
AfFaTa: T9M Bt ¢ 3k fred  eeher € a wedt
e H Wl 1 WSS Wl €, 94 [z g8 weli o
TAM B S

g <@l & o 9 e W S S S @ al
g qul el ¥ T T ¥ foafid g S €1 W we
TR ® T O & 7@ aveT & TRl WRT UT e ST
19 ATAfr giaT &, A Ag o7 g oF | fevmeit
% garT &Y @ GARAT gt AT §1 WA T o e
o foIT 7 “urehet w1 Fram” € qon 3fe Siem §
3Heh hE SYAN 2|

#E gl 99 ga e Seues @R g9
wIferd oieh 39 fom W anenia 21 3 gl o <
TR0 ok fory, ell w1 SuAnt ferean < 1 fot 10.6
o ITER 9 dIfeld Seollish H Tl R R TIE |
foafma < faeed €1 sTgeer w12 A, &1 S fred 59

F, .
I 9 F, ST B €1 P= - e 5 A

Tafa eI & T ST e A, a9 do e
e o ¥ W et 9at PxA, % ®9 W g
2?1 orqud, T aifren ol 1 Hqfora (S wiehid
W W@ HR A TH F AYEF WR) F HHdl ©

F A y
F,=PA,= — | A, R 90 q30h{ TEHH FI T
1

71 1= A ST Gehel #1 39 FhR g S j—zw

T 9 S €| I8 Urk JfeR k1 AR TN e
1 71 e 39 W €

fer7 10.6 39 FIferd 3cerqe, 9R1 FF 33 H1 TH Gleord
& 1Y B & 9GIq 1 A FH TS
R@|

P serEvor 10.5 foe- e SR HIe et J
el & (fs g€ o) ot o0 © iR 3=
T G 9 R el § e S e T 2
B da s fed & A HAY: 1 cm qeN
3 cm 1 (a) 5 B T W 10 N &1 & e
S @ d 98 fed W oo 9d w1 ST
Eqisi (b)?ilﬁ?aﬁéfq'{%?aﬁ6cm3ﬁ'{ﬂw
fean <mar € @t w91 T ferae W@ =em?

77 - (a) ¥ To1 B9 o <1 GOl %a & GeRa e g,

p_fap 7(3/2x102m)

x 10N
A 7:(1/2><10‘2m)2

=90N
(b) T IV STEHEA HA SN 71 B e &
IR T ¥ oI I 9 fes gr a1 3R
S 1 ST HL B

ermfehfugisr (287212 8 T, )
U9 = TRIfeR, TIoT,

2. Y i e

ﬁ““’{lﬁﬁ—l"—
ITh TR W HIE o6 T 2

S qen SR & | Sl Toidt 1 @i &1 qen FRiE T Saleren!
& HASE G 9 SE % T o fAT U q5 S SOk R | 3k ST <91 WENeRS oh
TS B 11 7 ST HEIS Sl | I 31 ohe I I8 el b Hepe ohl fol dis 31 9% I fuiRa
IS W 1 S €, AUl SUH 1T WK HIg; S—wiel fHerE T ® | a9 efsers
M 29 H oled 99 IR 3T AR § AT HHl THa &, D 3= AT g H1 T A
T | TS99 IRt SR fHElS 3o 3TfSi 81 T foh, IdeheNl oF STIER, 29 § a6 fMeherehy, FeUes i e
(rfq “H o fern” - “87 W fern”) facomd gU S U€ | 39 9HE 9% @ Sft 9ot MY
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LA =LA,

z(1/2x102m)’

L,=-LL x6x107m

Ay
4 z(3/2x10”m)

=0.67 x 102m= 0.67 cmm

A : I faeeAl & fou arEueed T 3atTs ©
I1a: 38 g o w4 B <

>

3GTEYUT 10.6 T& &R 3T H B faed
et 5521 5 cm @ W F, 91 Tiied arg et
21 7 T 15 cm 50 a0 T fees W H=ia
g1 € (F9 10.6)1 9% 33X S ATt wR T
Hefd 1350 kg B dl F, 1 3Aeher HifSq| 36
%1 I O HE o T SAevIs g6 b 22
(g=9.8 ms?)

ge7 : iR |YUl T | <@ o B9 o FaRka g
2l

5x102m)’
F, =in =Lm)2(1350 Nx9.8 ms?)
A, " z2(15%107m)
= 1470 N
~1.5x10°N

39 9d o 9d 91 9
_FR _ 15x10°N
A 7[(5 ><10‘2)2 m

T IHSHAT T T AT G <

TR HR B 59 Aifed 9% o 36 fagia | &
FH &1 59 TH A W Y A T o IS W
T @ iR ARt 9o o et Sl @ SR 3= |
S del g e o 98 &ehel W HERd e g
e W Tk =21 9a I Bl SR Y H R
Tohel WM W s Y] Thel ST sl ©lig i el €1 39
THN YSd W Uigl | ol Uy W AE ol Hed
S Yl B 39 Tehm 1 Tk ygE @ 9 €
Yol 1 O W Iq= T =R UfEdl W Hord sl
o HuH ®9 Y G g @ foed siehi 1 gore qeft
ofedl | SR T 2l

=1.9x10°Pa

10.3 RRET 9T

379 q% U foum @el oF 9 H oTemed T A
WITE o 372 i qlel TIieh! hed &1 S/d &H UHl i
P ) IR W M1 A e B e B3 e o B
Tl 21 Wi S UM 1 UG Sedt @ d o8 Su
St i i Bie @ {1 Wl H A BT AT
FHE H TH AU AN chisd Hyl fh el H W
Tt aror fovm w, W & fafa= o W F01 & @
2 ol T 1 yaR rufiadt warE wed B, 4k
ToRdl T 9 ToRA a1l T o Y&k 01 F o T
o oTeR TEdl ¢ 56k 37 g8 7 ® fon T ok fafir=
fargetl W o wHH 21 SE-Si i fafire s uw fag
T T 95 FT IR ST A 7, THT o1 9 Tehell
2, s1eiq ferelt SR fag W w1 a1 o = @1 HeRa
T W W fog W TEA W 01 ik 9 € SeRi
F T o foh 98l o i T ToRA arel %1 A
ol Tieh o7 FTeehToT T2 W) weT @ 3R SOl o g
TH T I TG Hed

a7 10.7 YRRGTET *7 37¢f (o) f#El T FT T8 79
(b) ¥RRET GUTe T &1

fordt W@ emaftadt yare o 59 9y W w01 e
F & I GRRET Fed 21 Frdt fig o vt w0
Qa1 s A e sal e e i a8 e G
o SR BT & S URRE e ! aRfid i 2
St o o 10.7 () © <91 o ®, TRl ot o uy
%1 T | ek T T & ToF qXet 1 H T o W
R YR Tfd w1 B 9% PQ el YATE 1 Tl
wiafes ® S 98 <uiidr € o ael ford v e
TaIfEd g1 €1 HE ff I URR@T TH T H AR
Hredl A g T wdl ® (@i wed ®) df e
93 W WA 1 FaT8 R T8l T 991 Th A FH0
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ot ot fegn o 7ifq & oM S yare STafted el
W zafere efied! yare ¥ yarg &1 aHtas 999 |
feoR Tedr €1 B9 epead! uRR@et i oy Eiwd 872
g 89 TF AT HOT hi URR@T i S0 HH
1 Zool Wad ® dl B9 @Sl o Hiad § fgue s
A Y8 i I o cAerad THde W foar sifse
i fed 10.7 (b) § @ &g P, RAaN Q W A
THAe @el 1 T 79 YRR fwma S § o et
T yRREnst & wuH 9 gR EifE @ S
3T 37 ® fF P, R A1 Q W 39 T cieed gHael
g3 W warfed e arel alel ol 1 e T 81 39
THR A P, R, 91 Q W WA HUN oF 977 RAM
ShHERT: v, v, T vggﬁwsqﬂﬁav‘WW:
ALA FRA T T SR B T SaUd AtH A B T
et A kT TE p, A, At Tl TH FRR A H FHT
YeIfeq e H Hefd am,= p.Au, At SR Am, =
A v, ALETT Tl HTHedl | et o sred feher i
Hefd 39 TIF § M o1 T i Held o sRIeR M|
ST,

PA AL = p AU AL = p A DAL
THdIEd WA o JAE 6

Pe =Py = Pg

qe GHIHT (10.9)

A, = A, = A, (10.10)
ﬁwm%ﬁémmmﬁ%aw
FdE Wt T9d § I8 Fefd T H kA 2
G4 Av = e (10.11)

Av S AFeTE o1 Yoe <L <1 21 I8 el o

(10.9)

T ToT fer w1 © o: o TWHl W Sl U @

UE-UE § o8l o 9 Sl ® 9l gHeRl faeid:
fa10.7b A T 2 fF A > A Wy, < u, REQH
TaIfed et @fd el 21 &fds wed § e aWet <@ o
R ¥ g 2l

T o HH o W YR JoTE W eidl €1 Teh Sra
M o wyerd T8 shifdes o @ed ©, T8 UN Yo
Yg Ve H 9%a Wl ¢ 9§ Tk A Werel
¥R TZF 9 THTE € A BH 3@ Wehd © foh ol
BR-BIE A (foam) W%W%ﬁ%iﬂ—ﬂm
(white water rapids) HEd %I

1 10.8 9 W& ¥aTE i ¥R < 7 €
I[N ok fau o 10.8(a) § WA Wa® IWIA
T ® Wl el o fafe= fageli woo o uRmm
fir-fo= &1 ghd €, g St feend uw g ©
TR &1 o 10.8 (b) § Tegsdl YaTg ereifaa feman
T B

i

it

(a) (b)
o177 10.8 (o) T JT€ F1 FS HRREGW (b) FaE & A9
@t 992 wie § Al 9Ty Siel I8 Y& aE H Th
I 21

10.4 Sl a1 Togia

WA YAE Tk e UREel 81 Tg el TReqT
ITAM Hd U 89 AUREd 1o/l ¥N-YaE o Fs
fafyme o 1 9@ w Fehd B

REd! ATIE FIE o 9EY § Td yare R fa=r
i A for gy aiedt SeEal ) ® S fe
fo 10.9 ® <wien w0 B @@ WA fR URY A Uw
IFdTEd el STAREd Yate § elfed 21 Fided THieRLon
o STER SEeh AT U qiedd gl =Ey| @Rol S

efree et (1700-1782 )

TeoresTels o Wk AR qen s o fiq forsfiTe siiaer o @ner firerst Iior 1 e
STHISH TEHR TH IR S o1 SifdaH wfad foran | 3=8iq fafshe ot &1 off stezem
fopan e o THA o fow o o%, Feoesiels § IR ToMT foR ae aedtd oire o WtheR
% I8 R Al ® | TR ST GioeA e Sertfaent, Teh fawa 59 3= @@ e fagid:

N L <1 GieerT O foshiEa e, o & W © | Soh k1Al | cholgpeld, WIfehdl, ShUE SR
mamwwﬁmm%lﬁﬁvﬁﬁaﬁmﬁmwww%|
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T o TIT Tk o T AT & S W R g A
9 309 B 21 F-fo= 9 | g fa= g =t
e9 o 3 fage o S e w1 Hay o giedd
(fa S gfedd) 9o 3=RE (S9EE) H uiedd
(feafa =1l # 9Ed) THI H YRR & aral 9HEe
SIStk Sl 1 THEO T 3@ Gew &I fEg
Jifcepfag S el o faerfaa fman om

T &l 1 (37U BC) T 2 (1A DE) &5 § yare
%l &l 39 H B A D o o9 T i o | 3T 379
A At ¥ I8 T Yalfed RN 7T fF B W =1
v, WM DR v, ¥ B N TA v AL, C H 3R
Tafed &1 (v At T BT € fF 39 BC w1 wHA
Y HIE o Thd ©) | TH THT IaTA At H WA
St eTR9 ¥ D R T E T 3R yaifed e qen v At 5
T FEM Y & ok A A A, A, SRS A
THAA Wkl R, S K@ T €, <@ P, P,
FW 2 Ot fR (BC) W ®a R fwan mn wr
W, = PA (v,Af) = PAV 2| ik I &3 & FuH
AT 1 TReA YAIfEd Bl € (Tided FHH F) T
R (DE) W @& g feran o 1 W, = P,A, (v,A0)
= PAV © 31Ua @a W R mn s -P AV #
31d: 59 W foven T o wH

W, - W,= (P~ P) AV %I

39 1 & S N WA hl TGS el aRafdd
HE W Tl W€, 99l 99 90 WA H e
feafas Soif afafid & & <o smar 21 AfE o=y
Fellfed el b1 ¥cd p T Am = pA,v,At = pAV i
efa At g9 | Uy 9 vared @ 9 e fefa
el § gfRedH

AU=pgAV (h,- h)

Tfas et | gReds

1
AK = (5) pAV (v2- v

WA o 39 AT W BH hE-Ssl T5 (31813 6)
T ST T Tohd & o9 & Frefafe g9 g
B 2

(P—-P)AV= (%J pAV(v2~-v?) +pgAV (h,—-h)

Y& 95 hl AV § fawfsg e ®

(P-P) = (éj p 022 +pg (h,- h)

ST TG1 1 TH: AT HT T TH WA
g

P+ [%) pv,>+pgh, = P+ (%) pv,> + pgh,
(10.12)
Ig St GHIERTOT | < TSI i e o
19 2 frl < fearfeal ot <orid ® oa: &0 9= €9
H oo L Whd © T

P+ [%) o1 + pgh = Feerie (10.13)

D E

a7 10.9 URadl STggEy®RE @& fHdt ey d Rt
¥ WA T JaT6, v At TG & @ F 97
T THI At H v, AL TG o TS TF T FT

a1 g1

T w H, Sl & FeH H ed 1 TR fom
Tohel &: 19 e TRt o Y@ o efiw i e €

2

ST e Tefast St (pgh) 1 AT 3TeR Tl 21"

e X fF e e & fem F 1 ST w5
T T HA T @ TR HU01 o HIROT SIS Sl &t e
BI| ] aTEde |, W/d alel WeTe el €, ql ST
YU o HRO FS Sl H B B Sl e EeR!
Ffa T i fafi= wdqel o fa=-fa9=1 o 9 vare
o HRU Il 1 TE AR Teh TE R T Sl

EEl PWWWWW(’)U ]amqﬁrm
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& IR uRomEEy el 1 B el €1 @ell o 39 0
1 T Fed § ekl foer 9 sren o8 & @
H 1 T R WA K F TS Sl S Foll |
uRafdd &1 S {1 o7d: Sl 1 FHIH I T
AT T WAl W AR] Bl &1 sHell T3 R T
IR wieee & T a7 orEdied awell W & @ g g,
SFiifeh TRl Shi oA St ol &l foran T @) arke
H 3ok e STAN S A YA q TEded aiell
1 TEd W SIS i A Y Hehd B AT e
fasiisy yomg # +ff sjell FHR i TR S HifR
Y 97 q1 I g9 § AR AR d €l

ST et formHTeEen | Bl € S1eifq Wedsh T W
Tk HUN K1 AT YA, SHA TR T TR 7
Gﬂ?lT%:

P +pgh =P, +pgh,

(P,—P,) =pg (h,— h)

S GEHieRTor (10.6) o € THA B

10.4.1 T T Aigdig : SIRAT ol Fag

dfeaie w1z 1 21¢f € WA A1 el ARG | 7
a1 o f fRdt Weft 2t 9 ®a & afgaie &t
=a i god €9 9 fiRd fave &t =1et oF 93 o 996y
T 5 YR e ST Tkl ®1 p S & 59 9
forelt T <ot R faar wifSe S99 2t 1 aeft &
y, $9E W s fos © (e e 10.10)1 59
& TR, f5EH 78 y, S9E W 7, 91 ¢ 5w @
PRI Gided gl (TR 10.9) o

VA =V,A,

vzzﬁ—;

e THT 1 SATIEY HE H &R A, 95 1

STIHES T &hET A, i JoTl | T STfHE T (A,
>>A), T &9 MY 90 T RA 1 Gi-iehed: form o
HH T €, 1A v, = 01 79 55 1 72 2 W et
HHIRT0T T YA gL qM I8 oid gC foh fog W 3@
P, IRV 316 o SR , 3T P, = P, HEIHT
(10.12) ¥ T I Heie U B 2

U

1
Pa+§pv12+ pPIyL =P+p gy,

yz—y1=h3ﬁ1ﬂ

Y2 *(D:I?vl

fer 10.10 2IRAE 729 917 % wvd § Sfzalg &1 =rel
v, T FHIFIT FRT AT BIA 81 AT T BT

S T Gerr & aor argEvee & qush d &
ad v, = \/Zg—h

(10.14)

vy = {2g h+—2(P;Pa)

S P>>P, & T 2 g hh1 U 1 ST Tehell 2,
e afedie =1 =re 1 R aE-ge g R S
T e # feufa Wope-ied | et 21 sHek fawdia A
2! 1 HI AN GAl B o FHRU AGHUSA o HIeh
¥ed@ P =P @

v =+/2gh

Te fadt e w9 @ i@ fyog &6 =@ ?
GO (10.14) i SIREAT T Tagia wed 2|

(10.15)

10.4.2 deimmr

SR Pl S el T e ) e
T e B S Tk SIS S el e gt @ frwe
T | BT Hawio g € @ (e 10.11) ® g9
T B THH U-Tell & ®9 | T B, et R
o1 et T ok fag qen e Hepfud A W e
2it & S fom (Fest 10.11) | =witen wn 21 e §
p E H Fd O B ¢ TW GRR GRT A I
9ISt A TR SFA AT, § Yefed 5@ @ o,
O it €1 Hepfea Wi W, iR (10.10) @,
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afifereht

Wv2=§vl|wai€»ﬁwwwwm%ﬁ
I BT R

o7 10.11 AATHY 71 e IRG|

IE FEIAR U el i Heptad g | O g i
O § A % SeU WR 1 HRU E| S i
S9E § 3 h e H1 A B

P-P,=p gh= 1— pv.2 é2—1
1 2 2 1 a

fore <t T W e @ A

5 4T

79 fogia & 9gd 9 WA T T ded S1eel
TereTferd aed | ehieet W dgientgeht (FTer) e @
g o fg wfa @ arg varfed eidt 81 et T W
TE FHH Bl © TEA Yo (i) iR w1 ST
R § q forn S € difer e & forg 9 qen
3U 1 Wl Ao W 8 Hohl fheet we A gfie,
FAET TR, HIUH T BRR (Jf@T 99 10.12) 39 &
foTu ereren sieAmTRl o fogwE & fau w&m § o
S ool 36 fagid ) w2

(10.17)

P serEvor10.7 T o : foRdt qfesa @ &
T U | TR 1 YaTe TRt ot ¥ gt
wfRafda foran smar 21 59 g & <ie 9w i
STIE I 1 &hel YA 1 STIIET FIE 6
&5hel, A = 8 mm? % SUe B JfRd oh Tl
9 T &%e a = 4 mm? B ¥ | 9 B
24 Pa ®| U9 T % YA 1 =Tl 4 2?2

el 9RO 10.1 ¥ & &1 96 1.06 x 10° kg m? o

HEEETCaRe LI (é) = 2 ¥ I (10.17)
ITANT ok

b = 2 x24Pa
' |1060kgm™ x (22 -1)

| ;

e

=0.125ms <

l =
el

fag10.12 TH e 3=9 a9 W oy e &
Rraes wera®y o &1 737 W 319 H9 &1
ST 2

10.4.3 & UaTE iR e a3k (faat &1 ERT)

I H el fagid 9 W YaTE i 9HeH § e
faerdt 21 3@t et §9R W W (Pluque)
ST B % HROT o e’ § Gehiol g St 21 5
Rl oAl 9 WA Yaifed wIH o ¢ 839 i
Tfafafy o sifie die 98 ST €1 39 &% § W %
FaTE w1 =l 9 Sl © SR fiadl < 5 Sl 2 qen
IR M o HROT UEA 39 ST 81 BT 39 O R
e o AU T et 3@ @)1 S8 € W 8
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Wit aTed F1 3R e 1fd § yanfed il 8, T
e ;IR S 2, 1R ot g e ot 81 36l el
SH B Tkl B

10.4.4 Tfdeh 3eUeh (fow=e)

forelt fyve W Tfaer Scevs T = B 59 e
A | 7fd o HRO AgAE o 99 T, Tl a1 TH
T R R HE WA S fReke, I, SwEia @
Terh W &H 2Ed § fh o § W g2 Wi o
AT U W TS Sl 1 39 T I AR TG G
el fogia @ Tugmn <1 g 2
(i) fomm & g o1 oo : WA & G fom
A 7% % IR) @R 9 10.13(a) § ¥RR@
¥ € urrEst w1 gufrdh 9 7e e © fw
WA | 7] oF FW qA = Fa fageti W IHHT
A UM T, fEE @ I g 71 9T g W
I hIE HEAHE! AUAN AU I T8l |
(i) T TE T Wt AT : THT FIA ge g T WY
I H T 71 A ok TGy Bl @l sfus
g TS ST TR At g8 faue 1] w6
HRRETd [ 10.13(b)] <@ T T 75 310 B
TR St @ A 39k Trdel a1 S Y A werdt
21 38T, 17 % SN 9 H 97 §¢ S § SR
H= w2 S 2
o H ST o6 HRO HU4 a1 e IRl W FEim

SO B 9 € 9o i W U e Sedgd! 9 &
AN 1 TRl o HROT Scq=1 TH e Seqeh
THE 99TE (Magnus Effect) #ed €l

AT o U@ AT TIRIEEIA T IeqTqH
ST TeRIBTad arg H aifast fKen o =erar € ot foo
10.13 (¢) # fe@mm erqEr fafere R & o™
TIRHITA T Tas IeeTeh S H1 3R ol 2l
99 10.13 (¢) & 3TTIR I oh T@ &l AL
HE TAIEEA SE yda gl ¢ foees ufa:
YRR@EN Y 21 o6 TIRisa g1 & fauda
eIl @ A9 TGl 1 I GATE o qriel faepfaary
YRRETSAT S T@ o SFW-A" h1 T4 THY HT
31?1 yaTe 1 i v T stferer iR = wH Bt
21 SHh HROT FEAE g ¥ T@ W Tl IeeATqH
eI Bl ® 3R I8 A o WX whi Sqferd sl
21 =1 sS4 <wrlan ©)

> 3QTEY0T 10.8 TR quid: wia agm fomm &t
Tefd 3.3 x 10° kg T 3TH FA GG &I
500 m? | 9% T fAf¥=d H=% W 960 km/h Ft
o U 3 @I Bl () U@ o Sudt a1 Freel geai
o o9 JEaX AT ed Hiferel (b) et g3 &t
T § $98 I8 W a1g i =1l | ST gfg
ATRfeTd HITSIT| [T %1 &l p = 1.2 kg m™?)]

Z0O\:

i

(a) (b) (c)

fera 10.13 (@) STO @A M| & GHIT WA (b) T AT TaEA e & e & TR arel el &1 YRITars
(c) TRIBTIeT & GHIT @ T aredt a1 § 9RRET|
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afiferent

FeT (a) @R ¥ HedgE 9 § Gfera aen faam
T 9N

APx A=3.3x10°kg x 9.8

AP =(3.3x10°kg x9.8 m s?) / 500 m?
= 6.5 x103 Nm™®

(b) TR (10.12) H BH IgAH o HT T8
qen ferct I3 1 Al o oIS TR Y IULT A I
2| 7@ TF A= EiR

AP_ZB Vi —v; )

TEl v, G F ST TS F SR 1 I v, I I
ﬁa@rtﬁr%‘ﬁﬁwél
(G 1)7

=1
v, =,+v)/2= 960km/h=267ms-léﬁqz

( 1)/v

q@%wa&aﬁwq@%ﬁ%a@ﬁw
T ol H ohad 8 % AfYw B =T <

P(Vz +"1)

=0.08

10.5 Tl

it T =R WA T B3I qA 8 M H B qfey
TTd B e T § 39 Gy Wi Afafies SH0 o w9
o <@ S Hehal @ S S | g8 W Nl § Seq sy
SHT BT €1 38 TAMA] hed &1 5 59 1 Tdel § 9rdel
Tfd Bl € 9 T8 9o Surea g 21 T8 10.14 (a)
H 9 ST AR A i 1 < i & o= Th 59 S
el i od B, el e i fer T wie sEfs Sl
wIE ! THM Ta Y el w2 1 3Tue e g1 9
de =1 I § fowenfya X < @ S 97 9§ @i &l
=M o foru sAfees ot 1 STevashal gl 399 g1
7 et frehrerd & foF dt 1 qor § IS B I
Afuss 1 I8 & Hueh W TeA 1 I IS ok O ok
T Bl 81 3742, 56 1 SU Hag o HUeh W 5 v
BT § =TTl © SR freelt fier wag o Hueh § qvel i
Tae feer gril1 freeh for gae o (3= o) S9-59
TR A B Gdel 1 a7 GHE ®9 Y agdl Sl € qel
T SO a8 61 9 v el 81 fRe ot 59 waw o
foIu, 369 S 1 Hde 38 AN H1 AL Giwdl & Sefh
= I Hag 9D 1 AR Ei=dl ¢ IHh HIOT TRl

% o9 H o9 3 e S 71 39 YRR o YaE
WA A8 HeEd ¢ S U W =90 fehelrel WA
I M W 3Gk 7= fherd & g6l YR 5d o1 oxd
Tk TR W fFgerd ¢ e Ty 21 <ga & o9
T SEd & df g9 ok el o SR %9 I WA H
Joid & IE HH B S € 3 37d | I e e ©
[m%10.14(b)]|wegﬁﬁémwwméﬂw
T 2l

Ax = vAt

B E

(b)

17 10.14 (o) T GHIR @19 &1 <2l & &9 @ 59 &1
% Wd frgd Fia F1 fach wie fer
e S9 w2 v a7 G e AR TfaEE gl
(b) UET H ¥ YA€ % forw a faaron

TG T o6 HRU T o Tk GW S R T
ABCD & &4 H ol & §5d 3iq0d (A § AEFD &1
WEY o odl 31 39 9T a0 | 59 | Tk S0
fapfa Ax/1 S0 =1 <t 21 <ifeh yanfed 59 & THa
o =g o AR faefa sedt St 21 Sl o faadia
A g urn e @ R ufae faepfa w1 erden
‘foepfa e =t <’ = ‘faepfa X' s1eiq Ax/(1AD
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T v/1 R el 1 Wi femen S €1 A ot
(=AU ‘Z21") T IR STEEqYT Yfceret qen faepfast
& w9 F HI I T,

F/A Fl
=5/l oA (10.18)

YIFAT HT SI HE @ (Pl) €1 39 T AES
Nsm? @ Pas 2l vaMa &t faand [MLT] €l
AR X Uqel Sal S U, Tohled 31 e alell
S IR, T, frerede onfg &1 e7uan %7 v e
g1 o WH el o EE OlE 9Rol 10.2 o
eltars €| B T 9o el o T 6 ) aei whi o
&, S 3mek feTq Aeres €1 Wehd €1 WROM 10.2 § ghir
o oF YR W S &l gord § W& AfYE el
(Afw vaM) {1 W E WA kT SRR I
(n/n, ) TE-9RE 0°C ¥ 37°C & = =R & 2

Td S TAFA A9 984 T HId §, e T i
T Y TG TR gt 2l

) SCEYUT10.9 0.10 m? &Ahe T i #Tg i
e fordt S &1 WerIal ¥ S Uk TRyl farAt
(fs@ Hefa eq, qen =or Weq o1 T ?) &
FW Y TR S 7, 0.010 kg Fefd & fo
10.15 &1 wifd e 1 *E 59 @ fhed
0.30 mm | 1 €, U1 91 Wi & o @t
T ¢ g7 oY STH W @2 0.085 m s 1 TR
ol W T AR T B Al 21 g T I

RUIEIRIGECAIS I

her

.0.01 kg

fer7 10.15 59 & ¥Fr9aT 0% &1 AF]

geT SR H O91d o &RVl g hi W JE ST T
F 21 S | ¥' q e T uiEn § el 9 e

fqUe & R mg & UK B 37d: SETEU
F=T=mg=0.010kgx9.8ms?2=9.8x 102N

8x1072
T I 3R] Yiaad = F/A = 9.8x10
0.10
v 0.085
el =X = 1 0.030
= gfiee
fagpfa =T

_(9:8x10°N)(0.30x10°m)
~ (0.085ms™")(0.10m?)

=3.45x103Pa s <
WRU 10.2 T el i Tl
A T(°C) JICT (mPl)
S| 20 1.0
100 0.3
T 37 2.7
T3 o1 o9 16 113
38 34
frerada 20 830
TR 200
g 0 0.017
40 0.019

10.5.1 ek ol am

HI=ra; Se T fyve fordt dvet 9 firedr @ @ o et
Gueh W el 1 WAl i oft @iwar 1w w1 e
el | eier M SO @ S € SR uRoreeaEy
fiug Tk RO ek et ST HIdT B TAAargdh
iRt g8 9l &1 93 qe I T Il g3 ATk
I % Fw WE ST §) 98 @ T R
TIF 9 faue &1 7 o6 STl 9 39eh! fSen o
faadia s & 2?1 TE o URE e W 9 F
ek & T H T 7 9 WA B B a? T
ST AR TR et Sl T (1819-1903) 7 ¥
F0 91 F 7 gey g Frefa e 2

F=6nnav (10.19)
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ofiferent

30 W %1 7 wed &1 89 Wi o | &
Zaafd &l wal

T 5 F1 I8 o TH Jah S0 T S
A & T B R vam mem | fird favg o
AT Hloh B9 SUH Hew Fd T Uehd & 89 a1
H firdt weh ool 1 o W A Hgd e &) oy o
IE T 9l o R A Bl T S-S $HeRT AT
Tl Sl €, Heeh YA o ff sgdl S 81 fd o 5
39 T HRRA T 96 991 3o dd, o 9a o
qo 2 9 €, d1 72 oot 99 ol Y @ Wl €1 e
ot #1 % =R O U A # AR frdl B W
sraeen | Wwiq o o f gr fae S

6mmav, = (4n/3) a® (p-o)g

SRl p A 6§ 1 A o FHAI: Hefd o
T 1w e ®

v, = 26 (p-0)g / (9n) (10.20)

A FHIG 97 v, el o SR o a1 o FIR [T
FIA 7 T HEAH F I o SR AN g 2l

70 G H Y I 6.2 | G A T FWehdl

B ISV 10.10 2.0 mm 550 arelt Uk fsl i
g 20°C W 6.5 cm s TG 97 & 9 o o6 o
fik @Y 1 20°C W dad H1 T 1 ATHeA
HIST| ded T S 1.5 x10° kg m?® qe dldl
%1 ¥ 8.9 x 10° kg m? 2|

g7 @ ,=6.5x102ms!, a=2x10°m, g = 9.8
ms? p=89x10°kgm?3,
0 =1.5 x10% kg m?| GHI&I1 (10.20) ¥
2 (2x10°)m* x9.8ms™
n=gx 2 1
9 6.5x10" ms

= 99x10'kgm' s <

10.6 idoSd W&

YaTE hi T 31U B R Y68 W (W) T Tt
faeger e w1 21 faeger vore o ferdht fag W atet @0
AT g4 91 Ao ®9 W THA § aeeld] @l 8| 5o
i T T FoR Fed €, oft S =i €1 e
Y yarfed foredt Tet o TF | HIS o1el W 3H W JAR
faegedr e St € T [fo1 10.8 (b)] o fe@mn = 21

x7.4x10° kgm™

Al SeRfeal ¥ YU T FR IS TN TETENR R
faered ware € ari w1 feufenm agHvseE faeiy
& aitom ¥ HRI SR 9gEH gR 9rg § qen ae=ed
&l Td 91 ¥ U A fared yaE B R

i Feed (1842-1912) 7 I8 Yav1 fovan T
@Y W R YaIfed 8 a6l T qell o fou g
(foege) ware w1 HHEA HH Bl B SR TH
faame o i gfRenfoq foean, fSoer om 9 o
WeE e e e e 1 T WY gl €1 g
3% I ITegH W@ R HEd §

R =puvd/n (10.21)
el p T 1 S q v T o Yo 1 = 2
= d ARt 1 AW 8, R fomE o © ot 8
ekt o fepdl off e & ot @ @1 98 <@ T
2 for aft R %1 7 1000 ¥ %4 7 df YaTe WA el
21 R >2000 3 fau fagss yome & 81 R 1 AW
1000 1 2000 % = ® dl are IRed! gl s 81
SAHAE 9§ 9 a6 H§ R, 1 Shifdsh AF GHM
M (hifaes Feed TE&) Tl 31 39 W yaTe fages
Bl ST 21 S o AU dt qen St foien S e
v = €, afx <1 wduw emepfa e STy %
&1 Afel | wafed L A R o ORI WA Al W
yare fere(e &1 Sl 81 39 Ted 1 I hid §Y &H
TANTENET § Ueh ST Hieel LA Shich dial YaTe
o ARTAIUN T 7T HL Tehd € 39 q2 9 7Y
ST, Tgfedl, W A IWM BW aelt wR den
AAHI T AR W HeEd fHer #)

R &l &0 79 y#R 9 +ff o wehd &

R =pv* / Mv/d) = pAv® / MAv/d)

= e Fe/TaHd Jd

39 YR R_3ih A 90 (SIS o HRO 9
3T YS! T oF SeAHH 312fal Yag ’il H STau
1 SSed) AU YA A I UM el 2l

faei o6 RO (TS il &7 W: SO o6 €9 |
BT 71 X ok foIT STAM B arelt R qen arEe
Tal aenefargdes ifed oy S € fop faeiis =graw
Bl 39 YR o deAl i Ao B YA qe1 Si=
T ya fafy afwfaa i @1 we fawda fasiw
(erdor = i) weft-wmeft Fifsa g 1 fasis fago
WedIfed Ll © de Gafd, HoRT qofm ol oh TR

(10.22)
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F R H g IR @ T Wie ¥ ST e A
iR o <ote faeged vare fd % € den et fiess
ek I o Y- S T THIN (THEHH) &
&1 el T H B

P STrEUT 10.11 1.25 cm W H T Wi
2t W yarfed &M ae St i §X0.48 L/min
21 S 1 YA OH 108 Pa s €1 9 G994
YA Y8 i R F¢hT 3 L/min. & Sl 2|
AT garel & fore sifaeieo Fargd|

Z67 UM ST oTe i el v @ 9 el &1 o
d=1.25cm | 23 9 ufq Yehe o= e ot
ST T AT

Q=vxnd®/4

v=4Q/ &

Td TH Foed & & FTAM T4 ThR O Thd

g,
R=4pQ/ndn
=4 x10°kg mr®x Q/(3.14 x1.25 x102m x10°Pa s)
=1.019x 10®m=3s Q
e oma o
@=048L/min=8cm?®/s=8x10°m?s7,
B U@ FW T,
R =815
<ftF 7€ 1000 T FH ? 1: Yal€ g el
T THY TTE S
Q@=3L/min=50cm?®/s=5x%x10°"m?s",
T W i B,
R =5095
IE YaTe fages M Wi Yo § fagess yare |
IR b1 THHIRA 3 o folg o119 319 amen dfgs ™
T FAN T HRd B <

10.7 TS TG

YA @1 =1 o qa qen St oud ¥ & fierd; 5
Th! SR @ el Y a1 B W S H AL ; N
i QeI fergerar foheg STt vk ST 8; o o
I Suftarfd ® off 9ot ¥ 1 a1 ¥ W =9¢ WA 2
@ 91 T U o 3 1 ufel qe $I 33 Wl €,
1 % o9l o 9 g@ B W R ar H gar e o
T TR H T Fauehd Aferd 9 SUk St B €
Tk 399 A o 21 F SR UH & S e il

&1 Tds Tael 9 Geifud 21 gal bt ig fAfvea eehfa
TEl BIdt, T ST ST ek T eiEad el B
e S5 fopell U WSS € Al SR Tk s IS
B 3 Yl 1 o A St Bt 21 39 giEe
%1 53 TG Fed &1 € oheiel %ol | B Tehell € SR
i % I T T3 TE | T T 39 UREe i
THFH T FI U B

10.7.1 USE Sell

HTE 59 3T VT S S STRYU o R TR B
59 o fi TH ] AU sTarmEs el 5
TR i Bl € Toh o8 @1o B el Wl oRanoged
IR T g ? [ 10.16(a)]1 36 SAHT
RO ST o6 foTT SRomees feufast Sst Sca=1
Bt €1 Feerfast St w1 aRETT 39 o W feR ® T
T g BT AV ok WX AR 1] fa=mw fRE R
faafta © qon ST G @ 71 g gl eruget
Ifd fearfast ot 99 Bt 21 78 39 929 @ T
o 0 YR o Tupsti o fhdlt T= (39) 1 o i
YT 32 T TR § R fa@ (I o arvfiegd
FT) o T St 1 Tewashdl 2 81 T8 I S
FHToT 3tk Bt {1 U o foT 78 e 40 kJ /mol
o TIYY B 2l

39 F9 oh I3 °h §HY fRE o7 W BH foeER
FW B [ 99 10.16(b)]1 59 & HIR o 0] FT goT
H 59 o oMY 370] & TH SIU] HI SR 1 T A0 %
THOT D RO LA ol Bl 81 T T &Y
T I8 5o o Hiat o 370 U STUEThd % el © e
St qUiET W ST T T8 TN I a1 oh STul
el Bt 71 39 TR Rl 9 o IS o 319] Y Foll
% ok *fidl STUpAl 1 ol W e AU Bl €1 oTa:
FIE a0 Tl feafadi & STUR, %9 ¥ ®H 3THd T3
el i 1 YA Al B YRS o &5hd d gig
FH o Ty ol @E HEl gSdt 21 st g
Rereet 1 €W 6 qeF o TS W UHY Uehd R
Rt 319] 1 I3 W @A H fohal Sonl 2Tavas gt
22 S TR SR G0 AT ST TR € 98 O 370
%1 gl €9 | 59 Y a1eR TR H1 el ok ot g
? 1 T 1 o T e St =few)

57§ 38 T F 2 I 59 AR e
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a

o® X
%o —o
o © ‘ﬁ' AN
(2) (b)

VA

(©

fer7 10.16 fordl 59 7 T8 W 70T 1 HILT $IRG T Tl &1 TG (o) [HGT 59 & X 01 319 T 3747 3737
& R aell Bl w7 §1 dRI &7 e ol e qlasnsr i gl €1 (b) €T 52N 59 % S & for

(c) STHHT (A) 1 Ffaehwl (R) Tl 1 TG

Ul W 1 € o7d: U Y U T g3 T B Tkl
[ 10.16(c)] 53 AT &1 T z = 0 W FS & 7]
AHT F1 T R I o TeHh A & 5l 2

10.7.2 U Sl a91 IS qrd

7 |t SHehT, SIE I TR ol TEeR Tad gu St
T Tedl faem T ® 6 59 o g & wiy Sl
Targ Bidt B 31 3tfueh I Sea= i =e ol 8 3R
afes ot @Y w S TE qT F 3k YRR
TogH o foIg g9 1 T uE afae frew W faER
HIfY S forelt T B8 W TAE e 8 S HI
TRl W W & fag w@as © [ (10.17)]1

—> d\<—

I’ u’
F
(a) (b)

forT 10.17 &t fBeq &t a1l (o) Ggad d @18 fheq
(b) ot ifaRea g3 @ anfa feeH]

T ST e o g0 fo o 39 ST9R 88
=1 forelt B T d s g 21 Hfeh fhed 1 sk
(31E IS HT GFhA) FE AN ¢ 37 3 g H

arferer Sl 21 3Rt 31ef B R otidfteh =t o faad
1 T T @1 WA 98 STidie 9 F R @ SRt
o1 g0 femal T wE Fod = Fd @1 Sl G0 %
AR 78 31e fhen § wiea sifaitea eriafies St 21
a1 o fthen w1 9fd Tkl eethel 53 el S©, 3R
Afdfier enrhet 2dl B foret fhen o <1 uivdl € €
5ok o= & 59 2 @ of: fhed o 31 7% B R
o7 AfaRea Sl

S(2dl) = Fd (10.23)

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

¥ S Y8 TG w1 GRAT B TE %o o Wi
Tehih &5Thel 1 Jid Sell 81 F8 =lfeid B 1 qid
Tehieh A R el 5N ARd oA 2

1eff qF EH oheel U 59 o IS k1 <l i T
3Ty WM €9 | W R o S9 A1 3 &8I W
o e =ifew) 37 feafoi o gkia st g8 o <At
AR & Tl W FeR Bt 21 SeeReey Afs gare
o @70 TH W Teh T i AR S & dl g
TSl A B WA T AR 8 T TR Rl TfThfia
F B d Y5 Sl 9g ST 39 YR 3R A
3UFH €9 4 €9 e Ghd ¢ o g St ST e
o HeA AT HT ol € a1 T8 I W & R 2

SR == % MUR R =fafed e g
F B
() Y T 59 q 31 fopet ugred oF S Sy
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o dd H Ufd Tehich @iaE W hERd 5 (2326
Y Thieh &he %I g ) B U8 5o oh
offeR oF STUaTl &l Jor1 | STaYss o STUfsti &l
arfafier St 2

(i) 3TATgS o forelt off fog W ew g o (Fw &
ffafier) o weh W@ Giw Tehd & qe 39 W
Hfq Uik TAE W W1 o Haaq qRA § qHH
Ter feon o foadia g3 a7 el S i1 hod dl T
Tohd €| T8 Y@ TrEeRd 4 ® SR efieh e
o foIw g8 W TRALS! sTean TSt i s @l
FT HEqT HISCI TH @1 oF a5 AR T @l
1 ST IR Giwd € qe1 S 39 @ ok T AR
& % 30 T 3R Wied €1 e Wi fefa o =%
A T @ greEeee | €d ¢ Al o
@1 AAYSS i Gata T i e st @ s
o o4 10.16 (a) 9 (b) & <N 70 7 A Heret
L 1 AR i Tehish el o7 ol a1 S
9ROt 10.3 ¥ faf=1 ol o faw g8 e o 71

f&u T €1 g qF e 1 AF a R FeR i 81 v

% GHH Y83 G T HF q9gfEg o WY HH 2l Sl

2l

|RUM 10.3 U 0 a9 W @ z@l & TS a6 q9l

TSI 6T
EE) M (°C) TS ElER]
L C) Tt
(N/m) (kJ/mol)

HIGRES -270 0.000239 0.115
SffedsM  -183 0.0132 7.1
THETA 20 0.0227 40.6
Bl 20 0.0727 44.16
RN 20 0.4355 63.2

I IM-AG TN TWA-1G TS SHstistl o AT o
WA q1 3 HI YEIF Foll A ¢ dl WA 39 9
fogehm S/ qen w9 gl W @ESRh o gl 2
o 10.18 & IUHIVN o IRW@ o 3TIER &H 30 WY
& WY Hehd B1 Tk WSl Afd " w wie fSeeh
F ferht o H g9 oW1 R, G HY Tk T HE Rl
Bl = & dfae e R w9 ol IR
TR, Tl o E 3R o2 W@ Ggferd L o 2l

%9 W W U h 9l SN I3 © Ak I8 Hid hl
e % Afast FRRE B = R AW IR IS oA ok
FHROT @i 1 9 T AR i 0| 319 T 3R FB
TR TEd € S 7 5 =i %9 W i o1 7 8 )

AA
W

fer 10.18 T8 T A9

M SIS STeeaeh Sfafed R W B 7 THieh
10.24 1 &1 &1 T == 9, §9-91 FARTS HT T8
T

S, = (W/20) = (mg/2]) (10.25)
el m 3tfafer Hefd a2 | i %1 @i o =l fhm
1 ofaTE B, TEIE (la) 39 G2 1 TIE HIA ¢ T el
Fa-a1 SAYSS q wiwferd ?)

10.7.3 HUeh hiUT

fordt o™= WreTm % Gueh qa o e 59 # U,
AHIR R hid Bl B HUeh fog W g9 58 W
TR A 5 o 3T 3 Y R TIYSAT o & hI00
%1 Hueh 101 FHEd &1 78 9 ¥ Y w21 ga au
2t ok fafi= i o sfauysel W 9% fa=-fa= g
B Gueh w07 1 A 7€ <901 @ R IS 59 Fordt S
o 53 W el el T8 W S S| SERvEaEy
St Tt 10.19 (a) ® <911 TR0 €, SHHeA oUW W I
F 9 T ¥ W W Wi @ W g el
St & [ferst 10.19(b)] 1

S,

a

&
<

S

m\l

sa sl
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afiferent

N

m\

sa sl

(b)
fer7 10.19 Stavrgest & 77 & @rer Ut &1 gal & Aty

3TN (a) FHA & T 0 T (b) Tk Eo8 TEH T
el

319 TH I SFATILE qE T dH STagss] |
foam w3 &1 S R fo 10.19(a) 92 (b) & S
T ® fF eH %9-91g, 3g-a1g a1 S-59 o IS
TGS, S, S, ¥ I 1 i et o gt W e
I HYeh W@ W g | g+ =@nfew) A 10.19
(b) ¥ &9 T Helel e Y Hehdl B

S, cos6 + S, = S, (10.26)

oz s, > S, A W T geR F E S
T GO T T SAYSS| ST 9 9eS HI0l © dl 59
U] Tsh SR h1 AR Al  SAHTd € © a2 3
o SAUST o WY oA €9 Y| FI-3W FATIL Fl
T H Sgd Sl oA B €, 3 q9 59 3 H T
i) TH | A d o T8 W U % | e @
@ IR o Wy fEE off a9 W gEd R, AfE g9
3T0] 31 <k STV i TR 31feeh ifek § STRfia i
g, T8 S, I FH H M WA, cos 6 T Fehal
® A OFHA B Fehel 71 9 9THIV T, TET U o
e 91 Tfes W EH W el € a1 gt & 3
frdt ot o5 W (Fe SFaad o W@ T)1 G,
USSR qUl T Al oy, el e 81 S 3R
fHerr=n S © | Wueh i B 8 s § e ue
Teftifd i Ut gt B W 21 uE qen W o
e HUeh v 981 I o foIT UM § S GEhREh
1 foer=n s 2

10.7.4 52 a9T FeTslcl

TS 9 F Tk He Fe ff € R IR e 99 &
Jrd kT SUT HI W1 Tk A 9 HI G o3 qel
AT MR Bid &1 S0 56 qe7 1 39T <@l

BT ToRiveR T &9 9§ I=9 o a1t T 37 Sie
T g o et BRI G]1 H, SAeqal STIH T9H o qHA
TAIT T o ol H1 S q9 Jerged e € i e
®? WA % goigel e HRor Rt €7 S
IR-a == T @ © o Tt go-arg sfquyss | ot
Bt 21 374: fret feu U s o fow waifues omh
g3 e B TSrent g enthel Tl A 81 e | T
T Bl 21 €9 39 de % 39 Y& H WAud T
Tehd T Y T TE S HY Hehd € foh 39w
¥ il 1 Y 9 Teh 5 1 g § dea 21 37 A
e I T 3T I (IIreened ag-ur) e
g 59 ®1 9 Tl gt

T3 THIE F1 Tk 3 Ak IR I8 § T 9%
o ofi 1 T I % e ok 9 Y Ak B 2
[fe 10.20(a)]1 7 hfST r oo =t &g Ma 9=
TR | €1 A 39 9% 1 B ® Arat gfg
BT e

[4n(r + AN ?- 4nr®’] S = 8nrAr S (10.27)

I d greeEen ¥ € 9 @9 & T T el 6%
o Hiqt qe 91X o TER (P, - P) % Y9 H FER
o IO 9 gRI W 1 T Seil o Hferd et 81 78
Eacapt

W= (P, - P) 4nr’Ar

e

(P-P)=(28S,/1 (10.29)

e &9 U, ot ga-19 Sy & fog, Sua
TYd T TR < T HH STadel T9d i 3R o <6 &5
M @A il 1SSl o foae, 4t et g9 o
IR T A H A €, A Te A H A
arferss @ W g [fes 10.20 (b))

©
< (b)/
fer7 10.20 r 5591 71 35, TfEehT or Forgen

gt gereet [ F9910.20 ()] FT @ ot 9
aroren fepelt Tfeeht @ Fo=1 it @1 otgel § T AT

(10.28)
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B &1 SR ek o MR R FRE gereet & forg
(P-P)=4S,/ 1 (10.30)
FHEIFeq SH SR TG 1 Jeagen a9 o faw

Th! F i W bl TSl B, T g 3iferR e

I g1 Aferen < TEvTS

10.7.5 RiYThIT 3=

T g 99e fonelt qaett el | o o foeg wial
F IR I (I71) TRdr afehd F9-a1g TAYsS
o Tl AR T W SR B o qRumHEEEy B vt
9 H 9% Capilla 1 318 € 91 ereiiq et A

(a) (b)

7 10.21 SHRHE 377 (@) 577 & TR Gl a7 d ga
fordl gdcit Fcit T FaEl RG]
(b) SIS & fAahe &7 srafifa smal

IS el hel HT Hifd Tqel B 9 3E et H S
aga sk g S 9o i <Ee o o feet aEt
AR STIIE e (A1 @) Tt Heaer sheret T
e o & foge v fou wier @ i got s
Hga ® (F910.21) | oW qen i | Hueh Hior <A
BId €1 T9 Wb ShivTehT § UM o1 Yo3 Sfardel Bl &1
THeT @1 € o 9 g o g eI el @
(P-P)=(2S/r) =2S/(asec 0)

=(2S/a) cos 0 (10.31)

W YER, Tolt & W TaEgd (arg-o
SITYSS ) U ST T ITal ATFHUSEHIT TTel & & &1
o7 10.21(a) & T f5igeil ATIT B U &7 e
HITT, 37 SHI W TUI <16 T =1feT, T9iq

P,+hpg=P =P, (10.32)
gl p ST T ¥ 9T h & FIHRIT I
Fed & [ferT 10.21(a)] | THIF (10.31) 9901 (10.32)
1 ITANT HLeh BH U A B

hpg=(P-P)=(2Scos 0)/a (10.33)
T8l 1 TE 39 fae=q aun THeR (10.28) T
(10.29) ¥ 98 T4 B Al € foh shi¥1eh S=1a o1
HTUN I3 76 & Bl q o A o g T At
BT S o1 ST Tdell hiehl § giaedt ar 9
I S cm i HIE H1 el T S & forg I
a=0.05cm @ o IHI % Y3 T (@ROT 10.3) H
I HTeh BH U B
h=2S/(pg a
2x(0.073 Nm™)
(103kg m'3)(9.8 ms’z)(5x104m)
=2.98%x 102 m =2.98 cm
e e, afg ga-aess () S9d @
ﬁw%wﬁ:ﬁ%ﬁm%wﬁcose FUMCHE €
HHRTOT (10.32) ¥ I8 T ® T sherelt ¥ 54 w0
e e iR S © s1eiq Shfirhia o g 21

10.7.6 3TUMTSIeh a9 IS a1

B9 {9 U Q1 O o SFT-¥d ORl i) Gl STere
W 9 97 HUS] H A H STYASIS LSl WA
HieTsh?, SEH HUS! i GalhT a2 Teelsht |k Hid 2|
3Tsq 39 Ui ki et wifa @wEh

ST 9 °F 9IS o < L AR 2| TR HRT
g T fF St T ot ot 1 e AL war; eteriq
T Sl ok de HUeh Y53 1 &5thel SEd ¥ el B
I} St T 1 el Y Fehdl 21, T ST h1 Ja8
ST 1 B Tehdl ol F® 9 TR &1 Rafd eTqwmsieh
SN U Shi S @1 STqHTSIR] o 310 ‘RIRfA’ Rl
3Mepfa o BId ®, TSt Wb o St 9 st @
? de gEq o Wi, 9 steren 9 9, 3R W YRR
Y 3] TA-dA HAAYSS S T FIH I T 3h
qRomm & o 10.22 % fo=ll & %8 o ®9 | g9
T R

STOAT AT H, TH TH 36 YR Ha'l foh STIHIS,
5o o1 T R W oI & qen g R W 9m
SAfSTT dct 1 SAehfia w1 € S 9 o T fierat
I3 qE Al HH HY I §| T SAAYSS T
ottt 3fie ¥ off st & Teha1 & S sTomSi
g R 7l & e [ 99§ R o= feantia
STHTSIh] STefell oheel |WTE o fou &1 T8l o dd
T Wi TRl T Wfawia ¥ off Fewagul g 7
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ofiferent

T A

v
S
o 7
E ‘/(}amf

T W ST WA e ok i |

[ ]
STUHTSI e W SR 1uel o defta
DR TH WA FT AR AR T § S oA

el w01 Y e 21

S & ‘ [\ ”T‘ V . A,
0O e
A A A A e

fratfaq o@ & o1 WA %

b 3ETEY0T 10.12 2.00 mm 9 & fowdr

eheTet b1 Taen fa0 st § R 5 o I8 §
8.00 cm ¥ T gl Sl €1 el o St |
Td fR W Tfei™ Jergen For o fau ol
o IR 3TTevaeh <19 A ohiTeIg| TN oF d9 &
S H Y8 TE 7.30 x102 Nm! Bl A
@ = 1000 kg/m?, IRFATSH e = 1.01 x
105Pa @2 g = 9.80 m s2 | T@ Wiy
qiiskferd shifal

o Pt w & i T F e s T
e = 2S/r, Tl S FI-TH FRYS HT TS
TN r ol w1 e 1 9RT e i, s e
T € % g 21 (FRe T H w9 w5 98 & fag @
T TS B B, 3: 3@ WOl H e S =
4S/r R B ) | I o e @ P, = gHvSe
T@ + 8 cm A WH AT FEI A

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

= 1.01784 x 10° Pa
3d: ggel o iR I
P =P +2S/r
=1.01784x 10°Pa+(2x 7.3x 102 Pam/10° m)
= (1.01784 + 0.00146) x 10° Pa

=1.02 x 10°Pa
<Ifeh Jorgen Tiela 7, o7d: F&l hyel w1

syt % it g 1 € Jergel T e 7 T 71 (S| T ke d
17 10.22  S9ASIH BT HIEATOTCA ~ SIS A 7 Hefh St TR A T R qee % o
%% &' 3 gal 4 e 146 Pa | <

.

1. T &1 gogd 00 98 ? fF o7 waifed @9 (SRd) R o ewepfa H ufedq & wfq @t
1S iRy TET BITl 3Td: U 1 Mehid aXcd i Ak i Fuifa Hedl 2|
2. %9 EUICA T € T TUHT Y WA IS el 2| HH Gl Bt T N Fe ok gHd

IS TR (¥AM) F W A B

3. AfE fheh W g1 el 89 A W SR el 91 F ¢ o 379d <19 P, 1 et de &t
o UM o ®9 § 3H YehR IR foRar S R
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10.

11.

12.

T[T e Ukl (Pa) 81 98 a&dd W N m? & 81 <6 o 31 HH=T 6 59 TR € ¢
1 atm = 1.01x10° Pa

1 bar = 10° Pa

1 torr = 133 Pa = 0.133 kPa

1 mm of Hg = 1 torr = 133 Pa

UIheT 7 (770 : 38 AR formreen o @el 1 3@ 34 et fogest W i gue S W feora
&, T g €1 feret aieng el W SARIfYd <1 for 5 S ael o weft fageti den e w5 et
R GG 8 S 2l

forelt atel o “fieR <@ TeUE h % Wi 39 oA o SR qietdd gl §

P=P + pgh

Tl p WA B T § T THEHH W T R

TRl STHHM STIIe e ale IEY | STIREd! Jameid, STHUed W o & fdg § Tk dohe
o yerfed eF ol S w1 9RET THHE Edl 2l

v A = A1 (v 3T T A SFTIIT T F &)

IFEdigd el o weE § g THiE0l Tela e o e o Hwer R

il &1 fsTd : 39 fagid o THER S@ &0 Rl ¥ W@ o oHfEe ™H %W 7, @ <6 (D),
Yfd Wi A=A TIfASt Sstl (pu?/2), T Uid Uahish 3TEaH fRafast St (pgy) T AR 3R
T 7

P+ pr?/2 + pgy = I

& FHIRLT, T STARE Joetd, I YAl el IR oh fAIT @R] 8 a1el el |eaor o
21 Y YA H1 IS 59 T el o7 : SWIS HUF T Hed @1 YAl SO e wifq et
? IR o8 Tfas Sl S Foll § @€l It 2

Tfa e B s1ueqvr faepfa & fau eraeyush fdeet & sTavaehdr &l gidl, W wia fhdl @Rt
TSR el ST S @ Al e Tfd o St @, feeh wRoT 36 U st faefa
I B W @ S HHA o Sgd oF WY Sedl 81 STUEYU Yfdee o e foepfa w1 wme
T o A h! A O n HEd &

Tgl Weftehl o 1o wEr oref § S ured W H f¥u e

I & 79 : 39 f9m % AR o 550 &1 e, St vEa n % WA |, v o ° faae
2, %o 1 YAl o SN b T Y01 gl F S99 %3l € S F = —6mmav g1 o4 T <7
Tl 2l

ol T o WeIs WoTE h1 SR Uk Tl wreret, T8 3ogq 9@ wed €, g Freifa feen
ST R

R, = pvd/n

Tl d TR JIE U G5 hIS Ul SAMHAG ol & a1 1 Felohl o 1o G a1 €
el 53 1 I3 a6 Ui Tehish ddls T TG 90 (312fe1 Ufd Tehich &Thel ohi T8I SHell
B 7)), S A q HHid TS % Ad AUy o ad H HE F 2| U8 98 A ol ©
S g9 o 1A (3TidReR) o SIS HI STU Theh SAUYSS ok ULl W BN R
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1. T TH SR AR R @ w1 GRS “Ufd TRl Shel W ARG Ser” @ AR w9 A uE
T S @ o e wfee i @ S fop aread § sreed 21 R o S99 6 o e’ w1 WA
foa T € 9% e | 9 1 U Tk © Sl U o SEhel W Aeiee SR g 1 aweli b
U hed THA HUT G 96 TIUE AMHehT b1 ol U HehoTHIcHeh Sigeliel 31 STeg@ehal Bkl ¢ 7l S
T @l o $9-39 9|l § € W ool & U fag 9 g fog o uRafda e s 2

2. &H gg waiu T " =fee 5 @ shad S, S8 R o 5 e steren aet ¥ 5o 3
wered, R € < ol 81 e § @il | X f6g W @ el 21 il w1 IS 3fed (S f
o 10.2 ()] | < 70 B, Sk fAfi=1 ol W WM S SIRITUG B oh ShRU e
¥ e 2

3. <T@ o fau =5
P=P +pgh
Al e el €, ST el SEdied el Seeiie ®9 9 HE df 98 %ol W S At ey
&, @0 e ® SN sHifen wek frad SeE % T staftedE e 2

4. TS <@ (A GHE @) STl <6 el agAvEed g i Tl Bl 2
P-P=P
a@ﬁ?ﬁmg&mﬁﬁwﬁmﬁ%ﬁmﬁ%mﬁﬁamwﬁa(wﬁﬁﬁm)
gftafead g1

5. YNNGl e el YdE 1 EfeA et 21 el gorE § 3 “RREnd U SR i el wredi At
T g, qt o fig | S Y@t S 1 el € J'l o S % < 9 a7 el

6. To ol ® vaH wU g1 ¥ S W SHell-fagid oy T el 39 I | et e o
BN e T FE Al UM H o =fey qen P, (U 10.9] 1 HH | (10.12) W KT T
M 9 %Y S

7. A9 9% W g9 % WA AR 3Aferen Tiaeiiel 81 Sd € qe1 YAl Uitk vy 1 W ¥ Sl B
ot T & A9 gg W IHh IR 1 A5fese T 9g Wl @ 3R n o 9% = 2l

8.  fordlt yafv o TR oF foTu hifeh oed W& YaTg i SR o6 ST3ER 1000 H 10000, o &9 8
Tehal B11000 < R, < 2000 3TEE € 1 @& R < 2000 Y& YoTE 1 GRelfed Hd 2

9. =B W IR *i feafas Sl AR o 10t i feorfas e o1 oTen eifues gH o6 &R0l
oS e Bl B1 & ugiell S o 9 6H T @l ©, o Sy W (S SHT i gUeh il
?) U5 el il 81 98 oheel Tk alel 1 g O e 2

ML'T? W(Pa) 1 atm = 1.013 x 10° Pa, 3fc81

P M L7 kg m™ aAfsE

emﬁfw BRG] - - Pt | ey
pﬁﬁ
AT TOTih 7 IML'T'] Pasor A

(P1)
. 5 _ N

o wen : R =P ey

I8 TE S M T Nm" e




Al o AT 0T

277

10.1

10.2

10.3

10.4

10.5

10.6

10.7

IR RS

e Hif =t

(a) WfEsh 1 37deN WG 1 W W Lo A9 A B

(b) 6km 9% R TIUSHE I TR 96 T IIHUSHT I HT TS T & Sl
?, 7t arHUed %1 faeaR 100 km @ o s1fush S=E T 2|

(c) =&l T, Ufd THish &FFe W R S 9ot g1 © 9oy saedifas I s e
Tfar B

e Hife =t

(a) R T = o WY TI9 HI01 A HIU1 Bl & WAk Sl 1 k= oh Y T
HIU = HI0 B R

(b) HiF & =5 GOAA TS W el theld 1 JI1G H3dl & Safh IR SH I8 T oS
T 1 A Il B (IR W H STl hiw i el Y 1 § Selfeh IR U@l AL
Hl 21)

(c) fordl 59 1 I3 a1 %3 o &bl W el Y e 21

(d) A H T STUHSIRT oF TIE RN HT HH HH S A

(e) afE fordlt STed a1 1 U@ 7 @, ol %o §% 1 Ahid ol TehR erdl 2

T YR o 1Y T e § ¥ SUgH U DIt 3H Uhed o Rad T T gfd ifs;

(a) =M9% &9 H Kol 1 o3 6 1T 5@ W.......... B (/=)

(b) TR T YA 19 WG W &, STeifeh Seli ! YA a1 S W ... B (re/ae)

(c) @l TR TUlieh ol SIEi o feft STa&qu feere. .. ..., o SR Bl §, Sielfeh
Tl TR . o SHEII el 21 (oo fehfyraeaur foehfa ot <)

(d) T T o safiadt yamg o o feft Heaniva W yae &t =a § 3§ ¥ ...eeee. Eal
STEROT Bl B (Welq 1 weer/se fagia)

() Tt amg gon & foreht aaM o Aied § el 1 =l SRdfge SgAH o Yaie o forg
hifcieh =1l w1 gorl H........ Bt 21 (SrfershyaRm)

(a) Wmaﬁq@ﬁﬁﬁar@ﬁ&mmwmmwaﬁzﬂ?mw
=feq, = *T AR 7L

(b) v BW T St S i ST I GRS H HT YA F €, A S o A
FI Greft e ¥ dg ol oRY e Feherdl 2

() IIRM oM 9T Sl & NS gRI IR I i TYeT & 1 STHR A
dfe gaEl ¥R 1 efesk et fafa s 2

(d) et o= & Ik fox @ faer 9ol @a 3@ W @D F1 3R J0IE ARG FH@ 2

(e) IS Y= fohohe &l 713 a1 H WRacHd YUl 1 STTER0T T |

Ft TS o S e 50 kg Hefd I IS Sfcihl 9 IR I 1.0 cm A9 &1 Toh & IR

TS R Hgferd fru gY 7 | afast Bl W uE) g eRifud < S| wife |

Rfaet & argae A H§ 9R T SYAR feREr TN oMl URehd 9 UW @ 9gEE H@rd

984 kg m™ A i Hd YN 1 STAN H¥eh ST AT SHSHAT T o foT IRE-w9

I IR A HIC |

HUE q2 | G HIE FEAEL HTEAT 10° Pa o Afeihad Hfdeel ol Hed i oh fag o€ T

® | 9 e G foRelt e o i fohelt det Y o e W @ WM o forn S ® 2

TR 1 TeTE MR 3 km © | T RIS 1 Ul HIorT |
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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

fordt geenfad eTemEEd fauwe &1 T Afusan 3000 kg Hafd &1 R ®1 I3M & fau
1 TE B | 9zl i I3 o1t T Y ST 12 1 &Fhe 425 cm? € | B¢ e &l feram
HAfYHTH @ Fed HEAT BT ?

ot U-elt Y <A sgonet § R wer den Reefee fefie w U - U g Al ¢
el STel 9T R o TG AT 10 om 99T 12.5 cm S €, A {1 onst H UR w1 W’ g
2 | foafie =1 emiferss s 3@ +ife |

A 99 10.9 T THE |, U-Telt 1 SHT syoneti | 381 < gail i SR 3o Y S gl
o Wl H F9E 15 cm 3 et < W, A T qenet § uR o T H 4 3R B 1 (IR
1 ATIfEE T = 13.6) |

I T TR0 1 S foRet 7t ot foReit faafirent o STar-wrame o1 feremon 37 o fae fahen
S Fehel € ? T HITT |

Sicl HHIRTT o SEAr | At e <@ oF TM W 9T 6 (S <6) 1 FAR R Al
F THY HIE HR TS ? TR HIWT |

et 1.5 m @&l 1.0 cm T &1 difast 7eft @ el =1 srafted! yame & @1 € | afg el
o ek o W 9 Yehe Tehsl B el fiererdie w1 TR 4.0 x 10°kg s €, @ 7l & g
ol o &9 raiaX 71 it | (R &1 o9& = 1.8 x 10%kg m® qe fewd &1 vamar
=0.83Pas)

(39 7Te it Site e =R 5 0 59 el § wWid yare w1 uisheu Wl € 1]

fepedt st arpE o wteror wE & S1g-gat o R 9 o SR 1R e o g R - vere
Y Tl FHE: 70 m s 9 63 m s § | AR 7@ HT &R 2.5 m? 7, Al 3 W AR
Ik el YRERfed ShifST | a1g &1 B9 1.3 kg m 9T |

o 10.23(a) q@ (b) FFEl 59 (WAHAEM) F1 T9fad gare swid € | 39 A foa § 9
HH e TE § ? SR W HITT |

-uii%m-

—_ P —
(@  Ami10.23 (b)

fopell T 99 1 SRR Tl 1 STIIE IS H1 &He1 8.0 cm? € | TH Tell & Th R W
1.0 mm =H % 40 g7 53 €1 IR W T F AR 3@ F g W A R
1.5mmin"%,ﬁ%ﬁ@mﬂﬁa’f@ﬁaﬁw—?ﬂ?maﬂml

U-3TR oF foRdl TR i WA oh foeed § gal &Y ae fHehren 1 fed 39 | & udel
e i fhed 99 T | 39 R & R R W fhed & 9ueh 9w fhuer aren sas ar”
MR S 1.5 x 102N 9R (e g@ent o1ae1 9R off "t €) &1 deema € | fthder o
AN 1 S 30 cm © | WA 1 fthed %1 53 q e fea © 2

freAifera fost 10.24(a) & foRelt Tael 5a-fhew 1 4.5 x 102N 1 Bl ¥R Harel g1 1@
153 (b) @ (c) ¥ o 2 g9 Y fhed st a9 W fera R dere gt € 2 o1
IR F Whfad oMl o STER TR Hif |
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10.19

10.20

10.21

10.22

o T

40 cm

(b)
ferT 10.24

3.00 mm 5521 =1 el IR & 95 & fiaR A o a9 W S 1 8?20 °C A9 R qR B
U3 T 4.65 x 10" Nm' & | 9% I[Heed T6 1.01 x 10° Pa ®, d IR &1 58 o i
Tra-AfR ot Jd HIT |

5.00 mm T2 o fonelt | o forera o qetgel & iR <e-3fed @41 82 20 °C a1 W
I o e o1 5 @6 2.50 x 102 N m' & | A 36t T sh1 w1 =1 o1 gefgell 1.20
STTofeyen T oF WA oF foerad | W fRE 9 # 40.0 cm TEUE W 91, @ 39 A h
iR &1 3@ BT, S hifSUl (1 SgHEE™ g4 = 1.01 x 10° Pa) |

rfaiiem 1w

1.0 m? &5T%el o SRR SMHR ofel fohdl 3 o1 offe o Fearier fawrsier Som g &1 s
H sfier T ® | farsieh SR § 9 20 em? &5he S hesiqR AT € | 3o ol Th 9N ST
Y 9 T A T AN 1.7 AR e o 3TRd W W € | S 9T 4.0 m S doh W Y
2 | S W1 9 W@ o AT ol Uehierd Ty |

o7 10.25(a) ® 39T AR *1E B fmdt o § o 19 & <@ %1 wIeaie ol € |

U9 gRI e 19w Fehe o g B fo 10.25(b) W 9T SIER WigA ol

2 | AR § U W ® A agHeet™ <™ %1 §H 76 cm (Hg) ® |

(i) T (a) 9 (b) ® o § ol 79 o FRye <@ qe1 YA S em (Hg) % A
o fafau |

(i) I B T S o A 13.6 om SR 9 St (R & G Ao 32
ST A Y07 (b) H TR § 1 ferd= eI 2 (T o 31 | U oS ufkede 1 Suet
T 1)

(@) (b)
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10.23

10.24

10.25

10.26

10.27

10.28

10.29

10.30

10.31

fer710.25
T U ok SR ok SR FHH § TRy ST faar fa-fa | oot O o SER U kT eTdan
ot S a9 W W I T ST ST 2 | A S GO § U ok MR W SR o
TAA E | A T €l 9R 7O R e W @ U @ S9E a9 o 9 W <A s o aieats
fo-fom =71 B 2
FfeR-eTuM o gy fRdt )1 &, Sfel </ 2000 Pa €, T GE #@E W € 1 BRR % a=
! forg SO W @ S =g @ifer o § o S-S yorwn Y Woh | (WUl B
T RO 10.1 H = e 2)
Tl HHIERTUT o= i | A Tofl § R e W fRT T wE i T S i aen feafas
Fottetl H URed & SRR THT o | (a) AR §EhHl 9ot Sufterd §, 9 Fell o SHfke ae
o T e W W e fhE YR Bl ® 2 (b) ST el sl o g+ W &k ol 3ifeh
Tewqol 81 W & 2 ocHe ®9 § <= Hifw |
(a) = fepell ot & MR 1 YeE Ueelia YaTe € aFIT Tl § df 2 x 10 m 5o w1 foneht
gt ¥ SfR-yaTe 1 SAfshdd =Tt 1 B IR 2 (b) ASIEd YOE-R 1 T ? (TR
1 TAMA 2.084 x 10~ Pa s ls0) |
I IEE Tt ffved o ® R o wra 9 ok § 3 @1 @ qen 39eh <A qal
o yi® &1 &% 25 m? © | A% o1 H1 =6l 9 &% e 98 W 180 km hol @l Sud
T3 R 234 km h' ®, df IgIH K1 Hefd F FIAC | (MG F1 TS 1 kg m® Q) |
fafes 9t 9% WA H, 2.0 x 10 m 5591 91 1.2 x 10° kg m™ ¥cd i ol 9 &1 diid
=Tel 1 82 FAN % 19 W o1 H1 Tl 1.8 x 105 Pa s @Y | 39 =16l W §5 R 9
e Fohd € 2 (91 o RO 9% W Scelred et k1 SUaT HI) |
Tiel i & Qe IR H1 el w07 140° 7 | AR IR G ol et § 1.00 mm B Y wiw
1 ot eft 1 Tk fa g S 2, 9 9N % S1ed U8 o WR i qoil | Jell & i
R o1 &R fehaa1 = =l S € 2 (9N 1 S = 13.6 x 10° kg m)
3.0 mm M 6.0 mm ST F1 S Heh 101 ATl i Teh T SSH I Tl ¥ Gell Teh U-3ATHR
I Tedl I S 7 1 A 59 ot | S 99 2, @ 59 ol 1 <A genst o W St ok &/
T 1 HR T | TN o q9 WA HT IS T 7.3x 102N m! 7 | Tt Fio7 = fifig
e STel ST B 1.0 x 10° kg m® ST | (g=9.8 ms?)

URerfera /Sreger—ameria ug=
(a) T8 TG 2 foh a1g o1 S p g y (et ®) o W1 39 Hed o SN Sl ©

p = poe ¥

TEl WYR T W 9 T 5T p, = 1.25 kg m T y, TF i g o 7 39 Iiads #
agHeA 1 a9 Fed &1 98 Geheu w1 gY % agHee w1 q e wa @ (FHard
saeen) 39 Frem & ura i) g oft Wit & g % am frea @@ R

(b) 1425 m? 3AIAT H1 =™ | 9 6 F81 TR 400 kg o fHHT Ualie i I3 o HM
o o S @1 98 A €U 5 S Sed GHA TR whi e e wdt ®, s et
Afhan SO 9 SR SS?

[y, = 8000 m @M p, = 0.18 kg m* U]
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qRfyre 10.1 T <@ (T =M) F@OE 2

forhTemaTe: SR W U | §F i ST S Siqetl + STO1 AU 99T @S W faar s &Y faan | 369 37k
UREEROT d5 hT T WG T | SEE S VN A, S et S @ e i A9I9" g9 d TgeW §, § ufedd gul
9 WA & ® o R o afeentd el @ TS g T S99 ©ed aoh Tl § | /e qen T S wige |
3T STFE Hioh o I o [IUd S0+ IR o 9= 9l a% T &1 SR IS F1 THS H g H o
? | W, T Sdl; SO, @1, 9 @i H A SuRgEl W d o 7 ST | 35Uk R0 9E © kg Sidi o
fora-dHf # & A, e 9a & faudd, g5 9 a9 99wt wmed TE B, weawy W & free s o € @A

F FROT A 9 W IR T
268kPa 93kPa 133 KkPa

13.3 kPa 13.1 kPa

o7 10.26 TFa YRR & fafy=7 9r #1 wmfye @ @< gid 999 a9 ded 99T I & F FRGT 599 | gl
TF €3T-=F o Jigd 31 39T e |

o1 10.26 W fordlt wma SRR o fafu= fagefi =1 amfel w dfe ofba <@ <oie @ R | ifs vama o g9 w49
€, o1d: & <l ! qHEH o foIu Sl TR (10.13),

P+%pv2+pgy=ﬁ9mﬁﬁ
1 STAM fRa1 S Fehar € | i A il ¥ @0 Yae o O FH (= 0.1 m s ) T TN SR €, 37 7
Tl T T TR S 3 (37 # i ww # | i A, 7 e T () F T
Tl (gurdt <) wHe: P, P, @l P, W WER HeH %l 6 YHR oA HL T T,

P.=P,+pgh,=P_+pgh, (10.34)
gl p T B T © |

TXT T AiGawh i SaEdl o YEW W h, = 1.3 m T h,= 1.7 m & € | p=1.06 x 10° kg m™® o4 W W TR
1 JHTH I P, = 26.8 kPa (fohell Tehar) e wfedsh &1 YA <@ P, = 9.3 kPa WK &1 §, Wi &H 98 914 §
foh %59 &1 YOt I P, = 13.3 kPa © | TH UHR, 99 hE Al G B ¢ 79 SHF IR ok e 9w 9o S
T o e H AT ST A 7 | TG Wl g2 Fefd ® 3 <19 wme sUeR B € | S T g ot H wee & S gl
== o T ® TR ofiuy qen YRR fae ® 9 ST | 2R (torr) 991 mm (Hg) I <@ o W o ®9 W %A
H SN S ® 1 1 mm (Hg) = 1 torr = 0.133 kPa | 38 Y%K, 84 T 3I9d 9 P, = 13.3 kPa = 100 mm (Hg) |

He YRR Yehfd 1 STEYA THCRR € | 3Heh Trered ST st fyweti & ored e §, Wl 59 9Hg g ¢ 9| R
Td 1 N yalfed Bl 2, de1 SH THT &€ 81 Sd ©, Sa Lo A9 i 3R Yelfed e 1 YAH Hdl € | Yo T
T FeId TG hehret U H ook ¥ Wl Y9 R g1 oft SiferR AR W F® 7 $9 W a1 die 9 ¢ | sed
Tg T2 el € T ¢ wmaem ! w5 fefa | @ @ % fore e i fouret gsa | vt wnn | W % 9 |7 ug e
o ol forforet (qfesa-r) i @1 Wl @ | A€ S8 Th 9K W i STAld UEH Y € WY, df e GHE @1 W @
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3R 98 YH: B H 31 W T |

TS o TR =Y I HIOH ok ToTT WIF: Teh SYRLOT o1 SN foRa S € TS e sy " (Femmaiaie)
FEd € | TE T o, TSR qe SAshHeh qehiieh eidt & Tore et i WM o Temees o an o fovaaa «mon g
Bt 7 | fot 10.27 © T =19 WO BT giRan e 7€ @ | 39 gieRan ® Ut S 1 AR FE o < RROTE | gl
FRU IE ¢ Toh 30 TR &S o TR % GOF Bl €, Foeh shror 78l W el ¢ <@ Y A g W % e ale
Bt & | TEU B 7 ® FoF SUd g 6 e U & ity et € fores smror 78t i awe (R argue wed €)
=1 Hfifeq o et e © |

70 gl A kel W SRl F @ ] A
T (waar) W | A W T wT
Yohe ° $9 Y AT ol & | Tk TS H o St
& &<F 5 T 49 FoRA W ® (e @),
e 73F a0 ufd=Ror o | e Afshad g Ll
& qon 5 g frfere g € (e < ), e e
T 9% @ FAGH BN € | fopTiEAe 97
gfad T S 3 < WRA @I kI AGN T | FTR
w4 wA @ fagia a8 & fr ag et
( URT Y) H aTfEd g aret o & JaTg
I 3fed GuieT gRT R garg @ weysr

mﬁuﬁaﬁfammmg‘/g%w forg 10.27 fepmaid=idet aor RUiesiy &1 3997 #iek
TaIg AERT glar &, a9 gaant afi @i - AT |
RAIGHIT GRT 33T &1 Wk & |

SR T % TR AR TeATS o1 9 o WfieR 1 A 1 W e TRl B steren s g v (e 10.27)
1 eIl § AUl S € | GAYH 91 1 Aol 95U 1 9% SgrE S € 5 g gme 9% €l S | degesn i
o o1 T -+ S S qe 9 o qid A Rkl i W@ 9g UH U 3 91l wieed (9R) g
g | S <1 weher (IeR) <@ @ q¥d = g @ Al o Sgd oS- gordl € | 39 STeushiele srat H st Hepte
Al W TR o W@ ol o Se9 Al W B o Ul hicieelqul gidl € | Wik gRI T8l R hicied e
ol o 9 § GAE A1 B | 5 HIW § oG <@ SR HH FhA 61 @ q9 g3q-7h oh AR AN ok forq el Gett
TEdl & | QY ogeh 1 AVTae (SIAq Te) WEeel 1 ot § 9% o wdl € | 39 YR, Fenrd et 1 ety
TYeTTeRd SISt Bl € | ST R I9 W el ST <6 o e 81 Sl @ dl ged-eh %1 W St H oAl Gell et
2 | Ty, o1 o YoTe efsd el hicieayul Bl § | Ug, 376 Rl Al o T W Riwhy § g6 Teh T, Haq
Hieled G & |

feredt Aft 1 TRt =TT Y= <1 qen STRICH 1 ok STUId oF ®9 § W&d fohan san @ | et it Loy aaen
% feru g 9% @ A 120/80 mm (Hg) 1 (120/80 2R) =id € | 4 TR =17 140/90 mm (Hg) ¥ 2fer ¢ df 39 el
@ q wEel =T | =9 T =9 g5d, o (J9) q R o 31 31T Rl iR e agen Tk © o1 9
ERISIEIC Croc oI



