I 10

11089CH10

=
A o Fifaeht IO
-
10.1 fHaT
79 A | 79 sdi o1 TG oF 9 W ifask O kT st
10.1 i 1| 59 71 19 Fered el @ o7d: el wedd ¢l g ®9 § 39
10.2 =@ 01 % ¥R R BH &l T A4 %1 S @ faeig s #
10.3 ¥RR@! Yo TAR =R 3R e T W el €1 9ol o U a1 1 e ©
10.4 el @1 fag 3R 3Heh Y3 1 Y-TETE AN Sl W S=wiEd 31 el ohael TAR
10.5 var Sfrer o eifide o foau € etavas el B o weft weure siged
10.6 TS T o YRR 1 Afuehien 9 STt &1 Wl Gfed gt wefel o g arelt
TOE Hiemast ¥ qlel 1 qlier qfent Bl }1 o7 el % TER
B 9 TN ! FHFAT SEd HEw@Ul B
forameoter foro et S W hY o €2 <ol qen e o - SHEa 22 S
B o foadid e i 191 hie M= SThia 71 Bidt| e Td §a

fAfyea o B € Sefeh T U o ool 1A I R <l R
frod s1eam § 269 uql © T uftee g1 Srdl o e | ufteda
fohe ST Hehal 21 S, F9 AUl T HT A IH W AT e
Hiderer Steren g W R B1 ST9 g9 S A1 59 o HivEd e i
A T €, T TAN Aeqd SgHSA S o 31 e | e B
T T o1 § 9l SE ¥ S/ A1 g9 % I | qiadd §gd
%Y FraT 21 TR VAT H T R 37U 319 S wd k1 G ST
ER R

sTqequ (fogunr) yfqae 3™ o sEad | qRedd foy fom
SHHT SAHTd T8 Hehal T Tl H1 gl 0 T € fF 95 fawwm
Hfdeet 1 9gd & =T WY Fd 7| Hera: e ¥ fawa wfdee
A o ST TR S=et ST 81 SRl shi 37Ul qlell shi STEUh
Uil <IeHT <H AEs] %A el 2l

10.2 <Td

S T Jhiel GE TAR o= § <6 R W@ S §, @ 9 @
1 WY 3 21 W TRE eifueh Woeh & i awq (S =
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fozen W) & S € 9d W <@l df g9R
sruftafia wdt 81 Ak freh =t 1 Bl W HiE
TR 319 W T < A ST Yl <2 S Ry
T 8 Hiad @M ardd i Sl W ASEd Akl Fl
T T Sl ® 3d: 98 W geel § we Sl 81 <
o % 39 YRR ok Twdl O B favard & S @
o 9o & Ty-1g 99 &9 W 9% 9 ifa fwan
S © SEHT SRl St Tyl B €1 9% & fog
R o 1 H W1 e TS B e SEehT FiaEa
S €1 eifusk B I 9fae ‘< hedrd B

e i favs fRdt v e | g g €, @ e
39 fyue R o AR Hdl 2?1 98 9o Fed fyve &
T3t & eificiead g1 ¢ U safe © R, Ak
1 fage TyUe & U3 o GHR gl € d e o
ot FmEeER, fave off oT §ag o 9@ W ™
Tt TR HLAT B T8 T Tl i 53 o TR e
& fou a1 X 1 9% Hed T/ 2, ;i @
fasmaTeren ® 21 1 faureen ¥ ®ad g1 o ael
oo Tqug oF H9eh T8 o fad g1 ARITd &1 Hehal
21 38 T 10.1(a) ¥ <wifan o )

WA gN Tl fog W +rika 39 eifveda @ &l
ATGT T Hehell €1 UHT & Teh <e W9k gfekd o STE9
w9 ! fod 10.1(b) ¥ <@fan T 21 3@ gfem A T
ferifera <wer giar €, fored we At SEt 8l 8139
AT h1 MR Igcl H B Sk 92 W & I ol
A9 o ferw 7 fern < 81 39 gfe i @t & AR
o foRdt fag W @ S @1 e W R g SRt
TA HI FAA FR fRed W ARG 9 ¥ "o
Tk el g FReA W STRIfd et 61 |19 o 21 Afg
A 5 A &9%he o fIey T SRIfa s1faeia st &1
oftwrr F ¥, @ ot aTe P 1 9l 9o e o
AU o ®q § Rt fen s @

3d:

p E

w =4

gifeer &9 § fred o &srhel 1 999 &7 9
T foman S Tkl 21 9 Hifgd e § <@ H ™
YR R L ©

(10.1)

(10.2)

(a) ®)
fer7 10.1 (o) X & 59 H g9 fUve s727/a7 3T 1At
W 59 5RT SRIfYT 967 fyve & Y3 & X feg o daaq
&1 Xl Bl (b) T A9 & @ i T SR &I

T Teh 31w T B1 el ©H 3Meh! 98 915 e
aed § fo Tl (10.1) 990 (10.2) o 391 |
Sfietier @ e A wERE 8 & efeEe
I & eEEd § A % (Tfw) o st faund
[MLT?] €| T4 &1 |5 N m2 81 S Sfae
S UERd (1623-1662) § T J@ &3 § GIIH
STeEA fohan safe 3eF TF | 3@ o SI A
1 T kel (pascal, Tdie Pa) @1 T &1 <& 1
Th 3T §HI A IgHYSA (atmosphere, Fdieh
atm) 27¢fq T el W GHed g SR T4, €
(1 atm = 1.013 x 10° Pa)|

Tl T I FHH % AT T (p) Tk T Aiferer
Tfer  formen fawa & == e stfaed 21 v e
et mEefd o foRdl WA+ A

m
p="

%

T 1 g (ML) &1 9T SI 11 kg m 2 21
T T T (G AR T 5 erEded B €, 31
el 59 *1 T Tl @ W GET SR W 2
7ok foafa, T <@ o ofedd o Wy s o
sty afteda gufdr 2

4°C (277 K) W Sl 1 59 1.0 x 10° kg m™
21 frgt ared 1 e s (fafvre e <9

(10.3)
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Ta1ef o T q ST o 4 °C W TS T ST Bt
B 7 TomE e sifew sifaer Al 31 s3@eo &
fau Ueqfaf=m w1 eiferes e 2.7 81 SEfe gHeR
T 2.7 x 10° kg m 3?1 9RO 10.1 A Fw A=A
el o Sl ] T

RO 10.1 FS I TRl oF T A drd qefl

e TE (STP) IT*
L kg
1.00 x 103

1:113;; B 1.03 x 103
I 13.6 x 103
e Teshielal 0.806 x 103
Ui & 1.06 x 103
a7 1.29
AT 1.43
HEEISE] 9.0 x 102
SAAARG T SATHIIT ~102°

P sereror10.1 = S (W) o T
H STIE HE HT &AFA 10 cm? €, 40 kg
Hefd & HHa IR o HO 9N i YA 8l
Saftorfaal g wed fhu S aTel S ed <@ &
ST HifeId|

goT  SAferl ®1 Fd STWRY HIE H1 TR
A=2x10 cm? =20 x 10* m?| AT W HERA
9 F=40kg wt = 400 N (g = 10 m s2TH H)|
Tg 9o SR A T fewn o w7, o
g Safeyal W erfaededq @Al @1 gEifay
a7

PaU:£:2x105Nm_2 <

10.2.1 Ukl <Rl &H

TR dSeh s Urehd o 9 TR afs |t fog
T E SEE W E d foum feefd o e & wsd
fogell W <9 THH eI T8 T H el Hifd Wt TG
H <wifan S Tkt 7

* STP T 27 WM 9 0 °C a4 <@ 1 atm ¢
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far710.2 UReFeT & 499 &7 Te701 ABC-DEF faig
feerfa & fordt @eT & S7TT=R T FHIF 799
21 78 3feFe 31 DI & [ o o gUE
3987 BT S GHdl 8, Wy Al o o8 54
gafefa giar T g

fo 10.2 # fom frafq & forsh ®a & s1=R
H T Foga 91 T ¥ T8 7999 ABC-DEF Tk
TrH fos & w9 ¥ 7)1 g ste@a ohR ¥ wgd
B ¢ TET THhT Foleh g el o I8 o THM
TEE TR AT S Fehell € 3R HIAT Yoo feig W e
1 TE HHH B O 39 ST Sl T o6
oI &0 39 7o i 9IS Hieh <Y1 €| 39 e
T T St I WA S HRO T AR S R S
I T2 & WA & HROT AR 57 Je3f o 3Afiretsr
w1 F 21 oo fod H i SER W 3N ™
FHed W AN @l P, P, A1 P, oF qa&4l 9 F,
F, 91 F. SW91: ekl BEFC, ADFC 2 ADEB W
Afireteeq emafaa g & s for fom 10.2 & gwien
T 21 Tkl BEFC, ADFC @91 ADEB I A , A, Tl
A 9 FEI: A HW 21 qE

F,sing=F, F,cosd=F_ (Hr=aEd 9)

A,sinf=A, A cosd=A_ (SfHdA H)

9 ThX

(10.4)

ard: ﬁwmwﬁaa%awﬁwﬁﬁmﬁﬁ
@ g Y G FHE @ 21 eH T8 G AR e
2 fop o1 YR o Wiaaell &1 wifq € @ afew T2
?1 38 wiE feen & < o wewd faween ® <@,
A o A o fohe e (A9En IREg w—d) ™
Afiretererd gl @ =18 asrhet fendlt off srafeafa o &
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WA o Uh 37999 &l Hhedl HU S Th GaAH

g 192 # @I 3ok = FEaie’ g4 h, T

T HIE Il B o THEY 8| T8 B U S|
o 2| 39k oAl Rl W ke Afds aet W ateren
o g =ifew) 1o I fadl R w9H @ g =i
35d g =i 2 for are st | &fas qa § e o
gft fagetl W 9= <@ #1 7 R g9 ok fafa=
T GAF @ ML €, q9 %o W A 91 % hRU 98
TR 37d: o' 1 Srufefa o ferdl &fas qo1 W
A § sk TH W HE <€ 84T =gy

10.2.2 TEE o A1 1 ° URedd

T 9 H 59 i formmEEen ® faar & 99 10.3
Hfog 1 g 29 hooE R 71 fog 1 92 R < ot
P, TN P, €| A STHR &% A h3haTE & T o Th
IR 3T 1 | Tk aRel fermHeen § € 31d:
aforHt ifast st I BT =few) aiomd Heafer feen
T A 90 W 3T99d o R o qed ol Aeul
I T IR FE FE T F R W T/ o6 @
5N 9 (P,A) T & W FW T SR FE H A
I (P,A) 1 9 9o H el H1 9R mg &

(P,—P)A=mg

316 A p T 1 T Bl SHA! Fefd

m=pV=phA%3F'ﬁ,39'rWI

P,-P= pgh

(10.5)

(10.6)

— T
S —

—|
—
|

le—
le——
e
< ——
e
e

«— 55—

A

&/

o7 10.3 @A & FEARR o7l T T 31 & GRT o T
T9TE @ T 8l

o T p A1 T S @Rl g W R 71 Al
foremofia fag 1 w1 @@ (AT 9T) o 3Y Tersh ™
TR T feo S S agEved % fo gen §
P, %! SIYHSA T19 (P) 51 91 P, sl P Hfqeenfid
foman ST Heha1 81 99 FHIRLOT (10.6) ©

P=P +pgh (10.7)

T YR, STgATEA & faT g g & = <@
PAHYSHE T i 3TU&T pgh IRHATT & 37fek ghml
h e W e frdt fog @ sifaftem <@ PP 39
g W A7 <19 FEa 2

fRUer (W) I@ % GHEIT (10.7) § 9o H
gAHE eI T Wl oTd:, T UReher o fag @ o
WY 1 S Hewyul © 1 fF a6 enpfa, enuR
1 STITE HIS| FHH st qat (FHH TelE) o Helt
fagetl W ga 1 <@ TEE g 81 gaedifaen fereter
o XU W 3H RO i weltifd THe S Hehal B
A, B aern ¢ fafs= stepfaai o 9 & (o 10.4)1
& o TR Afa ST g1 SR WSl S €1 9
T g A Il W STHT I WHE edl § Fe 3
ot fr=-fa= wen | el 21 7@ gafer @ f gt
Telt W @ FHE @l B

C A/ /B
farT 10.4 gaesifas feriyife #1 =g &9 9= A, B

AR CF g F9E 9% 5 9 & W G4
A o1 %71 GRATT f=-19= 81

3erEvoT 10.2 fFE 3iet & T8 ¥ 10 m TeTE
rmw % R TE J[ i
ZeT 78l h=10 m a1 p = 1000 kg m?
g=10ms?d
qHIR (10.7) 9,
P=P +pgh
=1.01 x 10°Pa+ 1000 kg m®x 10 ms2x 10 m

=2.01x10°Pa
~ 2 atm
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T 3@ Gl T3 o T@ hi o ° 100% 3Tfeh
21 1 km T W <@ 4 95 100 atm B 2
Tgfeadl i T TaH AU @l H TE kA Hi
&Il 1 & | @Y 1 Wl B <

10.2.3 TAUSHT EF ALl IS S

ot forg W smgAvEeta <@ 39 fog o Ui T
FE A6 gAhd W 39 fog ¥ agAved o Y 0@
1 91 o WY % IR & TR Bl 21 TYS I R T8
1.013x 10° Pa® (1 atm)| SAUSAIT <& 1 Feqred
1 % fTT Tewerm geelt o dRfeh safereer Siaett
(1608-1647) 7 T I &I T S1 qA AgHATSA
el 1 AT S TR fo 10.5 () W S9il@ TR,
R g el hie T ol T STH IR S T 3R
R 38 IR ¥ T W U H FeEER 3de el
fohell T 56 gfeR Wi UR T S Ed B e
IR ¥ FI &1 A IR F arsq FSHeh1 @ Pagd 109
I €, T @ 2, FE @ a1 FH B ¢ R T T
T Fehd €1 37 fg A T @ I 2 W9 o SR
S5 B R 3@ ¥AF qa e fog C W @ o g &

HT%-Q(PB:Pa)l

(a) TR ST H191
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(b) Gel-eit HAHI (S qrd)
fera 10.5 31 797 &7 3 gl

B W I = IIAYSH I P,
P =pgh (10.8)

&l p I 1 Scel ql kel | R o &9 i e 2

AN | o T TR SR qel W SRR | uR ok
WY T 9% 76 cm S TR B € S T aigAvSH
T (1 atm) o qed €1 GHIHW (10.8) H p &1 °H
Teh? ot 30 U R S Gehar ©1 W e
U cm #1ET mm (TR &H) & & § fHar S 2
1 mm (Hg) <19 T geish! I 1 2R (torr) FEAMI €
(TREet o F9H o) |

1 torr = 133 Pa

st o den siR fran fomm (fRfSetrsh)
T I@ % TEE &k ©9 H mm (Hg) a1 2R (torr) &1
ST feran S &1 A fome o <1 R Qe qee
TR (bar) @ fafd@R (millibar) feran Smr 21

1 bar = 10° Pa

R A % A gee e T
I ST B 39 ek | Tk U STHR 1 et gt
2 o ST <9 9 B € Steiq kY [eia W
o oUW S 1 59 (S del) qen stfuss e’
o foru etfersr = e 1 %9 (SR 9RT) SRS 21 A
*1 U T agHed § gor Big f&an S 2 qen o
fau fow fem &1 3@ 9@ w0 2, 399 Sie
S 21 (2T =5 10.5 (b)] | fag A W @ fag B W
T % X 2| 59 <@ H g9 g 99d @ 98
I H YT S1een I <@ g €1 98 PP,
TR B ® S EHIRT (10.8) g1 3 S € e
T 1 =T hoh Sl Bl 2l
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U et § WR 59 & qall | 391 3R 99H < gl
21 T e A9 ok fasgd afER § e o T H wgd
1 UREde el 81 g9 Wegd foee o forg 38 feer
A Hehd €1 SHY AR <19 g1 IRed= o | e
o e § Wgd S qiedd qieled e 21 31d:
i =t g o faudia sai 1 sifeskier w9 9 srHdie
AT ST B

3gTEY0T 10.3 995 9 W dgHSH i H
1.29 kg/m? & 7€ AFA T foh S & @
T H HE gRad e g, 9 it fE
agred 1 o fral SeE q% €2

Tl : B0 HHISHIOT (10.8) 1 STAN HW
pgh =1.29kgm=x9.8ms2xh m=1.01x10°Pa
h=7989 m = 8 km
AT W, ST oF WY 9 o S B HUl gt
St #1 W@ € Teed ©RU g % @i ot e 2
ARIHUSHE TR0 1 foR Hed I o | TR
100 km ST e 81 84 8 ¢ W@l et o T1g
TA W IYHSH T Fad & 760 mm (Hg) &l gl
TEH 10 mm (Hg) 3@ 3k i FHHl JHH oh 3T
1 gorsh Bl 2

b 3GTEYUT 10.4 §H5 o = 1000 m TELE T (a)

T I R 272 (b) W I fRA 22 (o) 39
TEE W UGS H1 20 cm x 20 cm &FFA
areht fagent (fSwer ofiafe 9/ &1 I@ 995
T W AIATSAIT 6 o SR Wl T §) W
SRITYT 91 T Ahed HItSW| (TR ST hl
FTd 1.03x 10°kgm3,g=10ms?)

geT : T8 h=1000m T p=1.03x 10° kgm®
(a) HHEI(10.7) ¥ WA T
P=P_+pgh
= 1.01 x 105 Pa + 1.03 x 10°kg m™
x 10 m s2x 1000 m
= 104.01 x 10° Pa
~ 104 atm

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

(¢) TAgS % T @ P =P+ pgh 3 R &P,
21 zEfaT fagsh! W aAiad el @ s <« P
= pgh &1 St g1 =1 &5 A = 0.04 m?
3d: Aafad oo
F=P,A=103x10°Pax0.04m?=4.12x 10°N <

SfeRfaSS ol Taegia

T it B @ fon el ® @ Rt fug o e eAifiren Wer g s 2| form feufa o fenelt axet W e femdt
fue =1 qui =1 21 ®9 @ gaA1 Sl © dl ¥t fUvg o geeh 988 R < Sl ? 1 fuves & free g ) sl
Y3 T 3YUeN T Afereh glan @ oHiteh el | < TeVE ded o WH-HY dadl 21 et aell 1 gRomr o SuE
el © T8 ScceTra ot e 21 A foh fopdl oiet | Tk SR fuue i g S 21 fuvg @ qeft W St
I Ik T W A A e ga 9 e 21 W five Wtk uRemd §e A SadeH 99 (P, - P) A
(f=1 10.3) T 21 W0 (10.4) H A <@ fF (P, - P) A = pgh Al h ATIUg &1 I € q phA T
% o A H R 2 (P, - P)A = mg | 38 TR ARG SHedact foeenfod @ & IR & aUa 2|

g qomm fuvg 1 eerfa MR & @ B, 7@ |eft enepfa o fuvel o Ty wed 1 e f4us ke
gfaen o for fern T on =g fhfndie w1 fagia €1yl 5o fuve gry forenfa et 1 STed SHeh 394 STIdH
o qed Bl 21 7K gd gu fuvs i S 9t o T § @itk @ al fyve g S w#ifn five o R syt
YOI § 3tferek BRI AfE S ol e T @ FH § T SMifeIh §Y Y goll g M| S §Y AN o ARG hT kel
F o foq a1 3 v 1 et TP v, 8 9o SHeh S PR VA W ga 81 @ HeAet o S foreenfud
TA % TR pgV, % I €, fIve & 9K % g1 & =AW p gV, = p gV, 319 p,/p, = V. /V, T faoe o sqemredt
IR I T

dfera & 7% fogia € frdt @ § (eniferen =1 qof w9 @) <d fuve o wR ¥ e fyve g feentua @
% Rk o B 2’
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sfiferent

10.2.4 I TfAId {9

A 31d BH 2@ § o e W@ e W e T
TR R § o g 22 T A sed W faem
Y oy fage o € don sueh fafi= fogeti w =
Sl Zga ot € [ 10.6(a)] Sed g9 | 59w
1 g Afqs Seid § el 1 T S 81 7@ gl
Fed el | erferdd: gEE Ed €1 afg fawed w6 o
wherd € i welt 2l  avel 1 TR I3 Sl €, qel
;98 9ot § T e S R

Y A

17 10.6 (@) 97 9 W@ T & (G 97T | 94 987 39
rfd giar 8, @ 98 94 fewmen 9 qae
&Y g g=Ra g Srar &
g <A1 & foh & e W g S e S © Al
T ol el W T B9 fodfd g Sl €1 W He
a4 ¢ T o & 7@ aver & Tt 9T Y S aer
19 STufed giar &, a 7€ for gra & @t favmen
% @arT ®Y @ @eid gr 9ar g1 98 “urehet o
T &1 ot ®U” € a1 < Sie o 3Eeh e
3T B
#% gl S g efed Semues SR g
ferd seh 39 | R eeid 81 5 gl e
H=R0T o T ol o1 SUENT foran e 21 f9 10.6 (b)
% TER 59 Afad Seldsh § el g W TIH 9

foafima <1 fres €1 oyt #1e A, 1 9ie fed 5@
mﬁmaamaﬁ%w%#i—im{ﬂfaaﬁ
TG BT € 1 STIIR e A, 9 Ao foad
fire o € W gl 99 PxA, % €9 § Wd e

21 1w, fred eifes oot w1 Hqfora (9 wiewid
W T HR A TH o AUEH GR) HL Gehdl §
RA,
A

1

F,=PA,= | A, R 9 IS TIEHH Il W

T = A S Gehel B 39 YR W Sl % RAED
1

g 2 it el
%laém%wsﬁ%g%m% o

(b)
fer7 10.6 (b) 59 =fcId 39, YRT &g 33 F1 TH
gl & &1 FIH o G510 HT T FHT

TS RG]

g 3gTEY0T 10.5 H=1-T9=1 STy @ arel |

faeertical ® (famm g€ o) oMt 90 2 oIk 3=
I8 9l R el @ ek S o w2
Bie dq a8 fed o =9 HE: 1 cm a4
3cml(a) 9 B¢ T W 10 N &1 5«
o S ?oal ae feed oo w
3TRe hifsTl (b) AR B fed & 6 cm
3 ekl o Sran © A &g fumed e
STEL A ?
R?:mr%?f#mgwﬂiamiﬁﬁaaﬁzﬁﬁaﬁm%,
F2=iFl=”(3/2X1O m)2
A 72(1/2%x107m)

x10N

=90N

arfehfirgieT (287-212 . 9, )
g 35 ", T, S

A “oqent” - et (erefq “HT @ e
o STk TR W g 96 e R |

qer ST & | I8 [eidd T @i i qen Ferf= e S3erni
% FASH ¥ 9 Sl o e o fot Uk 3 1 SAfashR foRar | 3R ST 391 WIEUHRS
TS &R 11 7 STIHTHEIS ! FH 1 319 Hehe Iht I8 el foh gope i fol die &1 a8 I8 fuifa
X for qope s |H 1 o1 €, SIS SHA hIE A& oTg; SI—widt fHerE T R | O 9 ofeers
W 9§ Ted I9T IR 3T R | 31wt orya i, o wd 3= oTu wHen & g fha

T | T8 ureRe eTifehfiElst Sa Swifeid 81 T foh, Sashen o STIER, 2d 9 9l et |eiess

' - Y9 1 foren”) Teeeid g S U2 | SH UHT 9% 98 W 9o Y

1 Tt
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(b) Tt IX STEdEA HAT S B B fuwed &
I T W e 3T a8 fes g’ e &t 3R
T I 1% L B

LA =LA,

A, z(1/2x10”m)’
A, z(3/2x107m)
=0.67 x 102m=0.67 cm
Are : g Tl & fog auee g swatTs §

I7d: 8 Big fean m R <

>

x6x102m

L, =

3STEUT 10.6 Tsh SR SUUH T e fred
et 5521 5 cm @ W F, 96t Wefied arg et
21 78 T 15 cm 520 ot TR e w weita
g 2 (Fo 10.6)1 A€ SSE 9 reft R i
Hefd 1350 kg B I F, &1 e HifT| 39
F ! WO FE o fIU SAewad a1 272
(g =9.8 ms?

ge7 : Fifer WYl A H <@ o B o HaRkd g
2l

P 2
p ot FBx107m)

1350 kg x 9.8 ms™
A, n(15x102m)2( &% N )

=1470N
~1.5x 103N

9 9d o Wd a1g 9

F 1.5x10°N
p=-t-_ 20X 0N _19%x10°Pa

A 71'(5 x1072 )2 m

g IFATSA e HT AT AT 2 N

TR ®R H 59 Aifad s off 36t fagia | S
Y B Se BH IO W Y Uil W o YSd W e
& a1 fRes IRy 9o o 3 ST © 3R 3 <[
Sk 9o g T & o &%dl W Huld Bl @
e W Tk w1 9 S Il Bl §HR A9 T AR
Tohel ST TR Sk ¥ el R 9k g i el €1 59
YR Ued W Uil | 9o Ufey W 3AfHe S Hed
S Yl B 39 TehT 1 Tk ygE @ 9 €
Yed I IH ¥ 3 <@ AR Ifed 9 G S
o w9 &Y ¥ Fuia eiar @ e sient w1 g gt
ofedl W S T 2|

10.3 YRRET T9Te

379 e B foim el & 9R ° AeId fRAn e
WlTE oh 31%F i qlel Tideh! hed &l Sia &9 T i
I I R W Eierd @ o SRy o g SR vfa |
el 1 Wfeh STl UM W1 TG Sgdl @ df o STt
SR Tfa &1 Sre @ B Al H A HwT e
FE H TH AU A chisd iyl fh fhdl o
et a1 fovm W, @ & fafa= & W 1 8 @
B foret et 1 yaE rufterd! ya® wedn €, A
el T | ToRA 916l T o YA HUT 1 o FHI
o oeR el B 1 5EehT 31 7e el € fon T o fafu=
fargetl W o gHH 21 S-S i fafire %o s fag
T T g T ST TG BT €, THRT o1 SEet Hehell
2, 1ol forelt TR fag W o1 &1 3 f99 8 g
21 T TR g 9 TR R %01 Ik 99 & FER
Fd € 99 for 98l @ 9 wEd ToRA At Hr A
ol Tk 0T Feh10 T2 W Serdl @ SR 0N o g
TH T I & Hred|

a7 10.7 YRR@IST #7T 37 (o) f#ET TeT T I8IT 99
(b) ¥R 9T T 8351

fordt W@ emufadt yare | 58 99 | &0 e
FIA 7 3 IRRET Fed ¢ Rt fig W ot w01
T Ged E URR@n & 39 fag W Eie 7 et @
o Y eIl © S SRR YolTg s IR e 81
S o fo 10.7 (a) § <1 T 7, TRl o1 o we
1 oI B 9% T < 8 T A HT H0 THG % T
fre YR Tfd &Ll B % PQ el YAlE w1 Tt
yfafes ® St 78 <uiidr € foh @l ford wehR umian
HeIEd el Bl i o & uRR@d TH TR T
FIed A o8 TH HIA (ST Fredt ©) o R
o3 W T 1 garg feer 7t g qen Tk R—A H 01
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offeret

et oft feam o wifq s o IR yere safted! &
W gafere eafied! yare | yare &1 aHtas 999 |
feer @l 21 e frehead uri@Enet i g diwd €2
T B0 YA AIfad 0T i URR@N i YR FH
1 =91 W@d € df 50 W@l & |iae § fame s
A e &l fen § daad gaal | fa=r Fwifse
g fo 10.7 () § @1 o5 P, RAANMN Q W A
guad Gel %1 I 39 YR fRar S © fm gt
g yRREnstt & 99H 9 gR i@ @ S
391 319 § T P, R9UT Q W <9 T wieed 9aal
I3t ¥ YellfEd e aret TRl O 1 H& GHA 21 39
THR AT P, R, @1 Q W A HUN o o7 qRA
FAA: v, v, T v T T ST Tll o TR FAA:
ALA FRA T T BR W T a0 AtH A W T
S WA FT T p,A,v, At Tl TH THFR A H T
YeIfed T w Hefd am,= pAu, At SR Am, =
P A v, At BT T A H aal o ael e i

9 Q"9

Tefd 39 TH ¥ 3TH diel aial it Hefd o e gl

e,
PpALU AL = P AL VAL = p A U AL (10.9)
I WA o Ja8 o Ay
Pp=Pr=Pq
q9 GHIRT (10.9)

(10.10)

APvP=ARvR=AQvQ
o =g S 81 99 idea-|Hieor sed € qen
FHIEd WA J96 § I8 Tafd WEv & FoF R
HHd: Av = TR (10.11)

Av 3T AfETE a1 o W <l 21 T8 el Fore
o e feer @l € d: Wl TH W SRl ¥ g
TH-9H € o8 o °g Wl 8 qe gEenl feeimd:
f10.7bd TR e fF A > A M v, < vy, REQH
Felfed ol @i gl &1 &fas 159 § 78 @l <« o
IRedT | Heg B

A o FH o W UN Y8 W il €1 Tk drafa
M o 9y 59 whifde o7 %ed €, T8 4N g9e
Wg VaE H o%d Wl §1 9§ Uk a9 Wl
YR JgH U THAA €l e @ Fehd ¢ T Ha
BR-BIE A (foam) Hot 99 o4 © o= TH-U
(white water rapids) Fed 2l

99 10.8 5 TEW YA F1 YRR@ <9 T 7
I o fau o 10.8(a) H W Wa@ <9I
T Sl Wt o fafy= fagett w o & ufmm
f-fa= & gahd €, g St el T S 9
TR 21 s 10.8 (b) W Welsd yaE SteifEd e
T 2

S c— :_,_._//\\
=— ;@—»
— — —v

(a) (b)
o177 10.8 (o) T A& H F URRETT (b) TTE & T
@l Tuet wie § SHIal a1y Sicl I8 G A 1 T
IR

10.4 ol o1 fagia

WA Yale Teh Sifect TR 21 g Sl el &
SYIN YA U T TURAd AL UR-Ya8 & FS
fafsrse 7o 1 W@ R Gehd

TRErd] ST e o 9139 H e Jas W foem
Fife) A for g aiadt Seeal | @ S fE
o 10.9 ® < o B 1@ W fR URw § U
IHdTEd e ST YalTe & Yalfed 1 Fided THiehTon
o STIHR $9eh of H e g1 AMfeUl @R 3=

ST aget (1700-1782 )

fegesreie o U d=ies aon fvrag & foreiy faetire eifaer o ary facret fra 1 %=

STHRH! YR TH aR SiTa- o1 Sifqa onfad fwan | 3= fafean et &1 ot erem
e e o w9 o Tou o %, Tgesiels o IR T fomie qen et et o Whet

% U8 W Al W@ | P 3T Giawead w1 Fariaeh!, T fawar o 3= @& teha fagia:
ol TRero § T foran, o &5 o € | STk el | chotgherd, Wifeiehdl, Shar@d SR <l
egid, @2 STIgeR T wiferd & | SR g SifdeRt b1 GeATIeh wel Sl € |
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F o fIT Tk 51 Y ATl € S 39 R g A
T 3= gl 81 f=-fo=t il o < fa=t g =g
IeY o 3 fagel o e A 1 HaY o gied
(fa St ufade) qen SeEE (%) | ufedd
(fearfa S5t o 9Rerde) <A o YR e el |He
ZSE, Al BT TR B T Gaw w g
Hifeerfag e aelt 3 fosrfaa faman o

J &l 1 (319 BC) A1 2 (319 DE) &5 § Jare
%I Tl ARG § B A D oh &= @ &l | 3T T
A At H I8 A Yated Ml 7 fR B W =
v, TN D W v, Bl TWB | WA vAt, C F 3
TAIfEd B (v, At T BT @ R FW BC # 9EM
YR FIE o Tehd €)1 T THY WA At H A
St 3R § DR EE F1 3R Yefed g a9 v,At T
T AN A & ok A A A, A, FTFA A
AR el W, S fe@rn w0 2, @ P, P,
#W 2 o9l fR (BC) W @ R A wn &
W, = PA (v,Af) = PAV 2| i I &= & FoH
ST BT T TAIET Bl © (T THIw §) T
R (DE) W & g1 foran @1 %@ W, = P,A, (v,AD)
= PAV ¥ 3o @ W A T wE P AV 2
37d: 59 W foven T g &

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

T HE H FS 9 WA Dl TAS Hoit gRafdd
FH H Tl S €, 99 99 A6 R/ H e
feofast Sl aRafda s o =en s 81 g ugy
Yellfed el &1 Bcdl p 92N Am = pA,v,At = pAV i
Tefa At THa o U5y 9 yeifed € df Tecia fefast
et § e

AU = pgAV (h,— h)

TSt et | Redd

1
AK = (Ej pAV(v,2-v?)

WA o 3T T W &H hd-Ssll THT (31419 6)
1 ST F Hehd & Torad gd Fefafad gy e
BT B

1
(P—P)AV= (5) pAV (12— v+ pgAV (h,~ h)

Y% 95 HI AV 9 faufea 60 ®

1
Ppa=(5) P v 0gin- )

ST &I I JH: AR Hd W EH T hid
g

1 1
e [5) pu bt = [ oo+ o
(10.12)
Tg S WHRTT 1 fth TEueed i ofer §
19 2 fr=t < feorfaal =1 <9id © 31a: &9 9 &9
T oo L GHd © TR

1 .
P+ (Ejpzﬂ+pgh=ﬁq{lﬁﬁ

fa710.9 URadl sTuese & f#dl gy 4 fHd
T T F JE, v At Adls & TS H 9
A THT At H v,At TS o G TF T FL

oar &1

TR IR H, Tl ok HeF Hl 7 T wER faw
Tohdl &: v T TRt o W o e i e €,

| Pqﬁrmmnﬁawﬁ[p; jH%T[FIﬁTQElSTEF
T Teceir fefast St (pgh) 1 AR 3TeR Tedl 1"

e wR fF Sol G o W F1 SuE
T IE | T ® o S0 o hROT hiE S aifd e
BIdl| T ar&dd |, W& alel YeE el €, ql SAfdfen
T oF HNU HH Sl H! B €l W 1 gHR!
Fcafd a1 fafa gael o fa=-fa=1 o | yee
o HRU A 7| AT HAR Toh T R T &
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& I uRomeEY St 1 g gl €1 alell & 39 T
1 Tl Fed & foe fodR @ = 9% & @S
T &1 T R WA K & A ol S e H
ufRafdd & S {1 o7 Sl 1 GHIH I T
AT STH TWell W AR Fl Tl A THE W TH
3R gfqeier € o o2 smdied aell W & N e €,
Fifeh Tl hi FATE Hoft b1 el feran 7 1 area
o 3Hokh e STAN € S A YA 91 TEHEA WAl
1 Sgd W SIS 1 e H Gahd 21 SAfer e
fagiy yare & off seelt THRO ® @l ST Fifh
Y 97 91 9 g9 § AR AR wd 2

e TR ferrarereen # g ® e1efq Yok T W
THok HUN K1 AT I €, Sl TR0 Fe R &
ST 2

P, +pgh, =P, + pgh,

(P—P,) =pg (h,—- h)

S TR (10.6) o & HHH T

10.4.1 A T Sfgalg : S 1 fag

qfgaie veg o1 31ef € W w1 dfeH| ARG 7 T
a1 @ R R gelt 2Rt ¥ wa & dfedtg &t
=e i Jod &9 9 fIRd fave &t =1et o 931 o 99&d
T 5 YR a1 ST Hehdl 1 p M o 59 9 9l
foret Tt 2ot W fo=r *ifse fad <ot &t aeft 9
y, S W s fos © (e = 10.10)1 59
o T, T I8 y, S9E W T, 99 ¢ 5w
PRI Fide TRl (T 10.9) |
VA =U,A,

2

IS TH! H1 ATIEY FIE K &% A, o8 1
ST HI B A, i Jo § HTH ST T (A,
>>A ), 99 B MY 91 W e i dfehed: form o
T Tkt 7, ST v, = 01 T g 1 T2 2 W THeht
HHIHIUT AR I gL A I8 ofd gL ok 8% W @
P, SHTSTE I o IR §, ST P, = P, W0l
(10.12) ¥ &5 9% Hae 9 B 2

1
Fat 5 PUi+ POY =P+p gYs

y2—y1=h?ﬁtﬁ

2021-22

e 10.10 2R 791 97 & 994 G dfgare w1 9T
v, T FHIHIT GRT T Bt &1 AT T H

S 9T Gerr & a9 argHvee & ueh ° &
Wul = \/ZQ_h

v;= ’Zg h+—2(P;Pa)

S P>>P, ® 912 g h &1 SU&T 1 ST Gahell 2,
T4 afgate i =e 1 HuRe aE-3@ gr far S
21 Ut € feorfa Fehe-Aica o et 71 3hen fauda afg
2! 1 HIU AF GeTl B o SR SRIHTSH o d9eh
¥ed P=p, ™

v =42gh

T frel g ®9 9 fiRd favg &) =@ 2
HHIRTOT (10.14) ST oF fagia =1 3 & 2

10.4.2 dedmrd

At fohedt erdied Wt o yaE-am i W &
T g 71 39H T S A Al el et @ foraen
T | BT gwio g € s (fes 10.11) # g9t
T R 3HH U-7ell o &9 | T SR, T .
o S A & g Aen T wgfeE W W
Bt & Sk for (Ferst 10.11) o <@t e @1 A o
p TN H Fd N B ¢ TH I g A
<t T Foreht 9FA AR, ¥ yarfed 59 ® A o,
oot g ?1 Gepfaa 9 R, GHIRO (10.10) 9,

(10.14)

(10.15)
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A
A Uy =—0; | T el FHHOT [h,= h, & fag,
THII (10.12)] T ST FF 24 I o ¢
1_ 2 = 1_ 2 2
P+ 5 pv,*> =P+ 5 pv* (A/Q)
foag

_ 1_ 92 (éjz_l
P-P= o= po2ll | 1] (10.16)
A
=~/ —
— M
k-
/ Y

ferg 10.11 d09r9T @71 sqaeen SRl

I8 X U 7t i Fepfad sl H gHd s i
O W A o Sea &R T RO | NS
S H S h @I T AT B

L (4]

e =€l T W a1 e

o 55 ()

7@ fagid & wgd 9 WA B W dRd e
Tereiferd aed | hTee | dgtientgent (FTer) e @
e @ e fd @ o yefed et €1 Wl e W
T FH T ¢ gEie Yo () o woeR
R W for S difer <8 o forg o qen
3U 1 Wl A o 81 Weh| ftheex wea A g,
FAFT TR, IO qol BRR (Qf@Q fa7 10.12) 39 &
fore s1eran il o fogwa o fau vam 5 o
S a1t g4 fagid | wE #W@ 2

P-P,=p gh=

(10.17)

P seEvor10.7 Tad o : fRet gfesd o i
FE A H T T Y R i o it
uRafida feran smar 21 39 gfed o <ie 9w &
STIYRY TS h1 &AHS A i STIIEY FHIE ok
&l A = 8 mm? o SR 81 feR o Tl
AT T &FFA a = 4 mm? g1 ¥9 o I@ g
24 Pa B| ¥ T o YATE i =1 4 22

T IROM 10.1 ¥ T 1 99 1.06 x 10° kg m? o

2l MWW(%) = 2 3| G (10.17)
ST ek

. 2 x 24Pa
" {1060 kgm™ x(2%-1)

_ -1
=0.123ms <

k -
|_|J 1 |§ 1|

&

B [ &=

 —

fag10.12 TH fed 359 a9 W &g e &
fSraeh wera®y T 1 15T W I F9 &
ST g

10.4.3 & YA€ 3 g8 s (faar &1 ERT)

YA H Sl fagid 9 W JaT8 i §HeH § Herd
frerdt €1 3Ol et §9R W W (Pluque)
S B ok SHIOT oA e § Fehivl gl S 21 g
HHd guta ¥ W Yaied O ok U g8F i
Tfafafy @ sifirer die 9SS 21 39 &% § T o
WaTE 1 =Tel 9g Wil € 3R il g TS Sar € qen
el T o RO GEA 9 S T g 39 U
e o fau @ e <ar @1 99 € e 39
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offeret

WieTehT STeY 1 AR el 1fd § ganfed i 8, SAidafe
T A RS ®, IR o g <9 ot 1 369 B
3H B Fhdl B

10.4.4 Tfdeh U (foue)

et fyve W Tfaes Seeuer Tk e 21 w9 e o
A | 7Ifd o SR agIE o 99 W, el a1 Th
AN W W HE @A SQ fopepe, 2@, dmeia @
etk H €9 @A © fom o W Sl g2 aie e
RAAT T W TS Sl 2?1 59 T i AR TG G
Tl fagid o HuemEn S HehdT 2
(i) o ¥ g T oo e o v foe e
TfemT 7 oF 91 @R o 10.13(@) § URR@T
TR €1 URR@et % wuiid 9§ 9% e ©
WA § g o FW A A= Gd fagen | sHen
a1 gaH 7, fE8 @i = B 81 31: T W
Y HIE @ STl AUHE g T&l |
(i) IO € TS Y BT : TR0 HIA g8 TS ST T
arg ! Tt 81 af% heth GIEa 8 al s
g TR S e et g8 nfeue i) w6
YRR@d [fe 10.13(b)] <@t ¢ B 1 g 31mt whY
3R =Tl © qe 39k TTuet o1y 1 shi 1R =ord
21 3EfeTT, 7T % SW 9 1 A7 §¢ Sl 8 SN
T =2 S € (@IS 10.8 W) | URT WE SW
St Bl

0l

T A ST o HROT SO q e gl W gEiw
S 81 9 € 9o i W U 2 Sedgd! 9t
TN 21 FEHN o HRUT Scq=] TH i SedTqeh
W A9 (Magnus Effect]ﬁﬁ 2l

A o U@ AT TAUHES U SeITUeh :
ST TeRIETId arg § aifast feen § =ear € ot foo
10.13 (c) % fe@m srgar faferse smer o o™
TIRIHTF W Tfaeh Seadeh S0 i X ol 2|
99 10.13 (c) o ST{ER A oh 9@ 1 ATIE
HE TREEA S gda gt ¢ foees afia:
YRR@EN g 21 e TIRisa g1 o fauda
JAdl § q U@l k1 9l YaE o |riel fiepfa=rg
YRR 1 9@ o HU-A19 hl T FHIT
31 B WaTE 1 Tid it W erferen iR e %W gl
21 3Heh SNV SEETE! 99 W UG W dh el
ST Bl ® 3R IE A o AR shi Sqferd w
21 f=1 SSeTw 2 qwifan 21

2 3qTEY0T 10.8 TRl quia: ia ag fomm &t
Tefd 3.3 x 10° kg &1 THH Fal GG &AhdA
500 m? | ¥ T fAf¥=d = | 960 km/h &
el W SE W18l (a) 7@ &SI aun et geat
o &= IEIa AR fed Hiferel (b) el I3 &t
o § S04 I8 W A1 i =1 | SRR Jfs
STeRfeTd ShifSIT| [T T B p = 1.2 kg m7]

(a) (b) (c)

ferd 10.13 () 3001 TfmM T & GEYT R/ (b) T TG TAEH Ted & 6 G ToR ard Xl H YRITaTE
(c) TRIBITeT & GHIT G ok areit a1 & YRRErd|
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ZeT (a) TEWR 9 SHEqEr 96 ¥ Hqfad aET fadm
H IR
APXA=3.3x 10°kgx 9.8
AP =(3.3x 10°kgx 9.8 m s?) / 500 m?
=6.5x10° N m?
(b) T (10.12) ¥ B9 agIH & IT0 TS
T frct g3 1 Sl o oIS AR i SUST FR <
&1 q9 T o= iR

Ang(vg -7)

T&l v, I T FH TS ok HW A A v, G F
et g o = = 2l
) 24P

P(Uz + Ul)
e =
v =(v,+v)/2=960km/h=267ms'eH R

(va

AP
(UZ _vl)/vav:p7z 0.08

q@l o SR 91 I 96 9@l o e 9 &1 =@
FT oI H Had 8 % A g =) |

10.5 9T

[ft A AR WA 7S B qN 98 A § 2 gl
TeTd & R T W 39 Sl Wi Afafies w60 o w9
o @1 T ka1 € S S/ § g8 W i | S Teor
ST BT 1 39 YAl hed €1 e %ol i Tegl o wrel
Tfd Bl € a9 T€ oo Surked g =1 T 10.14 (a)
o <A SFER 9 i &1 3 Wl & &Y Th 59 ol
el i o B, el wie i feer T sy sefs Sad
w2 S FHM 1A 9 el wie %1 e 5an g 3t
qa =1 IR ¥ fawentya X 3 @ S 9 ¥ @i &
A o eI 3tfeeh o7 bt STevTehdl il SHY BH
g et frebrerd & foF dt 1 qer o SIS Y v
fish €1 953 & Hueh | el 1 o IS o a7 6
T i1 1 3742, 5ol 1S9 Hag o GUeh | 59 v
BT W el € 3R el feer wde o Haeh | e ®i

g feer Bit ferelt feer 9de 9 (3= o) S-S
IR A & GRl T AT GHE TG Y aGdl S € qen
T8 F Fde H1 9 v e g1 fRe oft 59 9w &
U, 398 S 1 Hde T 3 w1 AR Giwdl ¢ s
F9 ) "ae N *1 R Eidl 81 $Hoh BN Hael
% o9 § 9 3 8 S 71 39 YRR o Y8
T YAE Fed g S8 I W @ 99 fhde W A
I M W 3G 7 Therd & 58l YR 59 i T
Tk TR W fEged ¢ et oy =21 <79 § 59
WA &l € o g9 o 378 o ST Fd h1 T I
JoId ® IE A B S € 3R 3fd H g 8 S ©
[ o 10.14 (b)]| T T H SRR I3 T o fEer
T 2

|AX:UAZ

B E

fr710.14 (o) 5 TR FHiG F1 <2l & &9 W@ 59 FF
TF WA fTGH Fia #1 e e Rew &
a9 F90 wie v a7 g e SR TfaE gl
(b) UIEY H IIM FaTE & g av famon
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TG 70 oF RO Td °h Tk GF S R T
ABCD o &4 ¥ o & §Hd 3id0d (A) H AEFD &1
e o ol 1 39 THT A0 § 59 W Teh STeaequl
faepfa Ax/1 31 &1 St ]1 Hfe vefed 59 & g9
o WG o STER faefa sedt St 21 Sl o faadia
wEm gI g e @ f wfaee faepfa 6t emdan
“forepfa afteda &1 ' a1 ‘faepfa ' &7l Ax/(1AD
M v/1 G Wiceet Bl 9w fepan S &1 YAl qoneh
(I=aR ‘ge1’) T AR ST e e faefaet
% w9 B o L,

_F/A_R

v/l VA (10.18)

YIEA FT SIHE @S (Pl) 71 39 T AR
Nsm? o Pas gl @ & fomd [MLT] &)
HWAR W Tqel ol S U, Teehled S e alei
S IR, T, frerede oTfE &1 e1dan %7 oM e
gl P9 WH Wl & T [OlE 9Ro 10.2 §
eftag €1 EH T 91 Sl ob o o < el Rl s
&, S enueh forw Ik @ ehd €1 9roft 10.2 ® SR
YAl o SERN WS hl ol H W A el
(sifuss vaM) T WY & T kT STUfRR el
(1/n,) AE-URER 0 °C ¥ 37 °C % = TR Tl ¢l

Td 1 YA A9 984 T HIdl 8, Sefen T by
TIFAT 99 §g R et 8

P 3GTEYUT 10.9.0.10 m?2 &AFA hi hi I
e fordl S i WerEa 9 S Ueh 3TeR) fARAr
(S8 wefa feq, qen =du Fed @ T ?) o
IR ¥ g W 7, 0.010 kg Gefa @ fo=
10.15 &1 wifa SEI 81 59 e e
0.30 mm HI<E HI ®, I a1 =i o s Wt
TS 1 ot FRT S W ™2 0.085 m s 1 3TeR
el 9 <E ST G S T 21 5e T I

RUIERSIGRCAIS I

2021-22

.0.01 kg

fer 10.15 59 @ ¥aMHal U &1 JT97]

o7 SR H TG o HRUT U1 1 W [E AR T
FTdl 21 Sl § T8 aE T urE § et 9 fretfed
fqUg & YR mg & IR B 7 A&

F=T=mg=0.010kgx 9.8ms?2=9.8x 102N

T9 W &Y Yfdddl = F/A =

v 0.085
el =X = 1 0.30x1073
n= it

faepfa =X

(9.8x10N)(0.30x10°m)
(0.085ms™)(0.10m?)

=3.46x10%Pas <
WRUT 10.2 T Al i Il
A T(°C) IIEAT (mPl)
S5l 20 1.0
100 0.3
TR 37 2.7
TN 1 o9 16 113
38 34
EIGESEIEN 20 830
RIS 200
arg 0 0.017

40 0.019
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10.5.1 ek o1 am

HHIG: Sd U fque fdt @t 9 fikar € ot =@ o1
Hueh o el 1 Il i ot iwar g1 @t i fafi=
ol | eder g S B Wi @ @Ik qRumeEy
fyug T IROM Heh o 9 FIAT ¢ WAAdIE
iRt g8 o 61 9= den Jfer a1 g3 Alerh
T fd o F WEE I 1 I8 @ T T R
TIA 9 TqUg 1 71fd o6 AU qon 39t fom o
fauia & #xa B S o= WA o W 9a F
et @ T 1 TEEA 7 qAq WA B BEA a Bl TH
U SR T SIS . T2 (1819-1903) A T9H
HY0 o1 F T dew g frefua e 2:

F=6nnav (10.19)

™ =i &1 F9m wed €1 g9 ©E & e H
=cafd T8l

eHA 9 HT I8 FEH TH 9 I T S
a7 o Ul 81 fRE v e | fimg fyve @
AT Hich §H ST Hewd 1 R Gehd &1 86 91
T fReft wsh awi 1 ¥ W &AM hfgd Fd €1 3R o
€ o &l o RV Ifd Bidl ¢ SH-SI9 Eeht o
Tgdl A1 €, Weeh YA ol o sgan S €1 31d | o
T W HRERA T 969U e 9, o aa oh
T 1 91 €, dl =2 el 9 R0l T € Wl €1 qel
9 HT 95 R O ¥ A= &1 R frdt T G
stareen ® wwiq o o, e gw T s

6mav, = (4n/3) a® (p-og

el p Mo % q91 TR o HAY: Hefd S B

TH I B T
v, =2a® (p-9g / (9 (10.20)

A G a7 v, el o SR o6 a1 o FR R
YAl € A1 HIEAH o ANl o SJehHMIl il 2l

79 T H 319 ST 6.2 W FH: AF T Ghd

Laagwm.w 2.0 mm =1 areft T dd i
7§ 20°C W 6.5 cm s WG 97 ¥ dc o 3 |
iR @ 21 20°C W I 1 A 1 SAheH
HIFSTTI de1 T ¥4 1.5 x 10° kg m® e drel
%1 S 8.9 x 10° kg m® &1

gl ?JIB\T"vt= 6.5x 102mst a=2x 10°m,g=9.8
ms?2 p=89x 10°kgm?,

6=1.5x 10° kg m 3| TH®0T (10.20) ¥

9 (2><1O'3)2 m? x9.8ms™?

n=-x

4 5510 ma] x7.4x10°kgm™
5 x ms

=99x 10'kgm! s! <

10.6 TS TG

3T @M e T ot qen 5ia oad el fierd; s
YT SR eI Tl X 31 © W Iq@ ! E; IR
e G & Fagerar fbg i1 Fauss < §; e o
w1 sufefa # off dof % 1 X W W TG W B
T a1 I U o 9 ) Ul qeh S SS W R,
T % 9 ok 9 gE@ TH R R I H gaH R of
T TR Y T Fauehd dfeha <9 STk el B €
Teh 3T A% T 21 A R T & e 3rgwd wal
1 T Hdel o Hafed §1 5ol w1 i Ffeed sepfa
TE 2ielt, T ST ST Uk e e g 2
e 3= fRE 7 3o § A S U WA IS
B 57 Y31 o1 o e Sofl erdl 81 30 qiseH
1 I3 TG FEd 21 T ke gali | &l Fehdl 7 e
i o HIE T T8 TE BRI T T 39 URESAT i
GugH 1 JI H 2
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offeret

10.6.1 TST St

IS 5o 3T MUET o dle SR ok HROT T B
Ta & il T 1] i) ST SREl 59
TR 1 Bt B foh 718 70 SR et @eft aeeropet
AR AR B ® [9 10.16(a)]1 T9 3THYOT ok
RUTTREEY U3t oF fae skomces feerfast s 3=
Bt 21 Teurfast St o1 aftor 3@ o W AR € T
T T B A % W @R ] fad fRE W
faafid & den ST GEm F {1 g 9t stopeH w5
tra frarfast ot g9 it B1 98 39 de9 4 W ©
o 39 YR o Ast & fRdt Tem (59) I o &
3T0&T 3% Tk TR 9 R fo@@ (I = arsdieha
FTH) ok feaw St 1 STETHRdT el €1 T8 s Sl
1T Afersk 2t 81 UM o foIe 71e St 40 kJ/mol
o U™ Bt 2

379 Td oh Y53 oh GHIY foREl 9] W 39 fa=R
F € [ 979 10.16(b)]1 59 F FidR o 219 HF o
o 59 & Mg 379] € 3 9] hl SR €| T A0 &
FHRU B FHONESH Fearfast e it 81 Weg T T
T e 59 o i o 370] § STUeehd %A Bl § 37l
S QUiEd ¥ SR T gE TIET SI% Sl o ST
el Tt €1 39 YRR TR 59 % YRS o S0 KT Shell

7d o il SRt 1 et § 5w st gl 81 o
g 5d ol e o6 3 ER, %9 ¥ w7 I IS
EES I HT JAE H 2| TS F &R H I
w0 % fou T W w31 s TE
uferestl 1 eH TE deT % USl § THe Ghd &
TRt 319] i g3 W @A H o ol Tawash gt
22 S fF S vl faman S g1 © 98 @ a1y
%l Ul ®9 | 59 U a6 e &1 Hel o et gt
2 s1effq oo T AT kT ST Tl =nfEu)

q H 3@ 7= @ 72 +f 59 ifatad faeia
et W o © o1 Iuf ®9 ¥ T g3 L Bl Hehelll
[ 10.16(c)] 53 3TUET 1 T@ 2z = 0 TR FD & 3]
AR T T TR I SRl I 2 S 2

10.6.2 USE Swl a9 U = 1d

T Teft FRT, S I NS T Feor T gu S
T Ygel TR foren ® fop 59 o g o @i ool
Torg Bl € 3R 31fueh 53 Icq=1 il =1 df e 3R
Afass el @Y ST BRI 39 AT hl Ih YR
e o fu g9 1 T U afas ffen W famER
HIfST S fre T g W wEd S @ S EHiw
Rl W Wk o faw w@ds ® [ (10.17)]0

-

a

oS

(©

o7 10.16 %9 59 4 Y8 W 7937 HT TaL] 3IRG T Tl H1 Gor (a) [FH 59 &F ¥ 379]1 379] W 373 37037
& SR Fcll I g9 T 81 AR %7 U ST srerEr glaeheor i vl €1 (b) T8 T2 59 % Y @ fory

(c) 3THHT (A) T FfawsT (R) Tl &1 Gger|
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—ﬂd@—

i H
F
(a) (b)

for 10.17 T&d fFeq &1 a1l (o) 9o d &5 fheq
(b) et AfaRe g3 as aifa feeH|

M ST wremeen § g9 fod | 39 SR 98
w1 forelt B T d sk g2 21 ik fhed 1 e
(AU Y3 T &) ¢ T § I o e o
a1fersh STl eivit| goent @1ef @ fom eviafieh o1 o faadia
1 fepa T {1 WHT 98 S 9@ F R @ it
el g fman T w1 F.d = Fd @1 Sl GRe %
IR 78 @19 fhen o diea sifaftem aridlies St 2|
o o fthew w1 i Tehieh &thel 53 ol S, 3R
sl et 2dl 21 forelt fifen o <1 uwd 21 &
5ok o= o 59 e ® ord: fhen o <1 753 B
o7 Afafe Sl

S (2dl) = Fd
AYAT S=Fd/2dl= F/2l

R S Y= qHE w1 IREr B A€ gA ok U
Tehieh £l 1 Id Sel €1 98 Hifeid 98 i Uid
Tehih e W A 5 ARG ot 7

a1efl qoh A Sheel U S o IS K1 =l Bl ¢
sife 9T €9 | B WA o g4 A1 3 gl W
foam s =nfeu) 37 feafaal o g <t g o g
AT il W FeR et }1 SeereEy Aty e
o 370] Y H Teh SO I 3Tehitd id B al g
Foll HH Bl S 9 A oI Teh T T Ficehft
F T d YT ol 9g ST 39 YRR 3R stfes
SUIH &9 U 79 HE Gohd § b T1T Tt i wgrelf
o A TS HT ol € A I8 I W & R 2

SR T4 % MUR W fEAfafed deor ur
wW T

(10.21)
(10.22)

(i) TS TG 59 qA1 T fordt a=ed o o= ST
o dd U 9fd Tehish s T h1ERd o1 (3720
9 Tl &k F1 YEIT o) ¢ FE 5 ok
ffaX o TU[eTl ST o | STaUYsS o STUBT i
it oot 2|

(i) TATS o forelt off fog W &0 g oo (Fw &
rfafter) o b T G Wehd € a1 39 @l i
Yfd Terish lels R @1 oh oo qRETeT | §HE
Ter feen § foadia g3 a1 9ell S i hed l FT
Tohd €| I8 L@ GrEe ¥ ® iR efush e
o folq g8 T TRAI[S! s1eran TSt hi e @l
FT HEU HIT T @1 F a8 AR ] @l
1 AT R Giwd € 991 S 39 3@ % TR SN
& 98 30 STl R e €1 a1 feufa o 77
AL 1 Y@ wrEee | el ¢ At o |,
1 ST A e e S S
for 531 10.16 (a) @21 (b) & <N T#0 7 a1 et
e 1 3R Hfq Tehish el W o7 ol 91 SR
greft 10.3 7 fafy=1 zai o6 foe g @@ o 91

fEU T 21 9 e o1 W ara W R e B v

o FHM TS 1 1 HIF q9gfg o He HH Bl Sl
2l

WRUM 10.3 U MU A9 W FB 7@ & TS qE q

TSI ST
EIE)
Fatt
(kJ/mol)
Biferad -270 0.000239 0.115
SfedsH -183 0.0132 7.1
T 20 0.0227 40.6
5 20 0.0727 44.16
RN 20 0.4355 63.2
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offeret

I} IF-a TN WA-AY I et o A 9
WA TN 3 H IS Foll HAH T A R 39 G
foaeh S/ qen g9 USi § SThO Sl el @
o 10.18 & IUHIUN o ARG o 3TER &9 39 WY
& WY gehd ¥ Tk Tl Afas S @ e faue
T ot o o 59 9 €, Gl Bl Uk ol ke Rt
Bl Wi & afqs free fem & 9 9 digl SW
TG, ol o SH 31R 9 TRt Fdferd T od 2
9§ WU F e TR e ¥ Al ae Fa =
e ok dfae fFARN 1 B W oA 3R g8 TG &
TR Tie i A= F SR Tiad o1 76 T IR FD
e @ B W6 7 o w59 ¥ F 1o 7 2 W)

B

&7 10.18 T @7 A9

T ST Sevash e IR W 81 7 etk
10.22 TN 961 i TE == W, Fa-a1g SRS H TS
LEIC]

S,.=(W/2) =(mg/2])

&l m fafied Hefd e 1 = &1 w2 o e fFm
I T T, WIKIER (la) TH T4 i TIE KT 7 fF Tel
Fa-91 Y qd HitHferd 2l

10.6.3 WU hIUT

Tt 31 WreAH oF HUeh dd o e 59 & TS,
HMAR R THE Bl B1 Gueh g W ¥ IR W
TIEISAT T 59 oF 316T S T8 W TqRA1 oF o hi0l
1 Tk I FEd ¢l 39 0 U YR e & ol e
2l ok faf= gl o sfaugsel W 97 fa=-fa= g
2 Heh IV kT A I ST 2 Fof g 5o fohelt 3

(10.23)
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o 3 R el 19l 39 R §S THIET| SRS
ST 9 10.19 (a) ® <9101 701 €, FHA F T R T
F IR T € Wy Tes Wi ©id R I8 B
STt € [ 10.19(b)] |

S,

a

<

S

m\

sa sl

(@)

N

m\l

sa sl

(b)

o7 10.19 STyt & T o GreT gt HT G5l & g
3T#R (@) FIA & TH T4 T (b) T &8 WEH T
T

379 B9 T SIAYRE THEl 1 o ATl W)
o shed €1 St@n o fos 10.19(a) @@ (b) o <@iEn
T ® TR B9 S9-91, -9y q¢ SM-59 & U3
TES,, S, S, § Wi &1 F wemt % gl | o
T GUeh W@ W HrEEEl ¥ g =mfeul fe 10.19
(b) ¥ &0 1= Gay oeq=1 Y Wehd @

Sla cos 6 + Ssl= Ssa

Ik s, > S, Tk HIV &g IV B S R
T qeT U ST SAUYSS| S 9 gES il © ql 56 o
0] Teh TER T 3R Wil W SR € € 91 3|
% SV F WY TaA Y Y| FI-3 AT
TH T Sgd el o4 2t €, 3R a9 59 31 e
e Q@ W = 9 0 g5S W UM o Eiel el @

(10.24)
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@ IR o Wy R off a9 W gEd IR, 9 59
3T0] 31 oF U i AR 3Tfieh I § TR Bid
g, @ 7 S, I FHH F M| AT, cos 0 T Hh
2 A 0 FHA T Thdl B1 T9 9 =AHIV €I, TH T %
HE I Tfed W EH 9 el € A gt % 9 @
fordl ot o%g W (T€ wHad el S )| WA,
ISR qel UM ATl a&qy, el e &1 v& 3%
fHetrn <1 @ A Goeh 101 sl g S © e 7w
el 7R JEe gl 8 S ©1 U qen 9 &
o9 GUeh hIU 9] A o U Il H T TEhRS
%! et S 2

10.6.4 5€ AUT FeAae

3 TE 1 T T e ot © f 9k e 5 &
T i IULT KT S R df X9 hi A g3 al
oA TATRR Bid €1 39 39 q2 i 1Evd <@l
BITT: foRIoR T 9 | =4 o dlal T ALET S
Y g o STl BT d&l H, 16T AU T o 9ud
TAIT T o el H1 9% q9 et et € i e
2?2 W9 & goAge e wRor wmd €2 S fw 'w
TR-IR == @ & R ot sa-arg iy § it
Bt B o7a: fopdt faw T emere o forg geifuss e
T3 el B et I8 ethel Gl A Bl Tl § 7
T[0T BI B1 BH E 24 i TH T&dh | GeAYd el Y
Gohd T MY W I8 ST R Gohd & R 39 ged
T Tiiel %4 ¥ Teh ¥H B gorl § dedl 81 3 9%
o 9 a1 3 I (TR ag-Hfawr) Fregset
gl %9 H 9 e B 2

TS 6 I Teh 3 Uk IO 98 € T 98
o it 1 < I o qRL % @ Y A e 2
(e 10.20(a)]! AF wifST 5o &1 *E T 98
e ° 71 A 39 9 a6 B o Arsl 9fg a5
ST, @ iR § et o @,

[4n(r + An)2- 4nr’] S = 8nr Ar S

If% Iz e ¥ € A @ # T 9% S 9%
o it q 9L % TR (P, - P) oh YHE H FER

(10.25)

o HR % GRI W k1 T Soll 9 Fferd et &1 Tet
Exfcap]

W= (P, - P) 4nr*Ar
forag

(P-P)=(2S,/1

(10.26)

(10.27)

sk w9 H, R 59-T9 iy & fa, 39a
I9d k1 SR <E BT JF TIdA UI9d i AR o <9 o6
oA ¥ 31fire Bl 21 Serel & foe, afe fordt g9 o

@R FE 1Y F JAgN €, A FE qY F gAgen
A <@ ) B [f9=1 10.20 (b)]1

(a)
ferd 10.20 r 751 @t g5, e a9 Ferge

et gerget [ f99110.20 (c)] 1 sFEe R 95
tore ot Tfesht § fr= it @1 gorgel | < Sy
B 21 ST e o SMUN W TRl geael & fog

(P-P)=(4S,/1 (10.28)

FHIfed S HRUT WG FT JAgel oM oh g
TMYeh! e At | Hehl TSl §, Weg agd Afersh e
R gl ek I SEvIF

10.6.5 <H{VTehla =19

T guras a9 fordlt qaeht el o 7o o6 foeg 5ial
F FW I (3=7A) Tordl afspd ga-a1g T3
& Al R T H SR B o qRumHEEY 71 wfe
9191 § 915 Capilla o1 278 & 91 @7eiiq oTet| A i
it hET I g Taet & @ 3@ Tl § I §ga
iferen BT S 923 Wl <@ o fou fre Tt gamei
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(a) (b)

7 10.21 SFRTHIF 3797 (a) 7T & T Gl 9d7 4 ga
fordit gacit 7oAl 1 T SRG|
(b) SIS & fAahe &1 STafefa sRE|

ST Fe (BRI @) 1 Feair shyMell W fa=ar
F & et Tk fow vt § R R g o | gan
? (fo 10.21) | I qo = H Gueh 0T = e
21 TH Yeh ohi¥TehT © U 1 U3 Sfere eidl €1 SEehT
a1 2 fop ofid g3 o AT SR R 2

(P-P)=(2S/r)=2S/(asec 0)

=(2S/a) cos 0 (10.29)

W UHR, Toll & Hiar Tawiger (arg-Ied
SIS ) T T T ST SIJHUSHT ST T A gl
ferT 10.21(a) ¥ 3 fageiil Ad9r B W &0 g
HINTT, 37 G U TAT S1F gl 1R, 3791

P,+hpg=P =P, (10.30)

gl p T @I ¥ d9T h & FHT SIT
Fed & [f1710.21(a)]1 G50 (10.29) G971 (10.30)
T YA Fh BH U FW B

hpg=(P-P)=(2Scos 8)/a

78l 1 TE 39 fad=r qen THR (10.26) TE
(10.27) ¥ 9 = 2 5l € foh hfvenig S=o &
HN I3 7 & Bl @ o T o forg T stfues
BN aieh A1 TAfeeh Taell ehiyrehl | gfgedt dr &
W@cmaﬁaﬁﬁﬁﬂmélmﬁmqﬁ(
a=0.05cm € d U o I3 e (TROi 10.3)
YA ek BH U B

(10.31)
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h=25/(pga)

2x(0.073 Nm™)
(103kg m‘s)(9.8 ms‘z)(Sx 10‘4m)

=298x%x102m =2.98 cm

e e, af% ga-aess (AfFw) Sua @
%%ﬁﬁm%aﬂﬁcose FOTHF € al
0T (10.30) § T8 T2 € foh ohyrell o g9
e = iR S @ 1l iR o g 2

10.6.6 3TUATSIeh a9T TS qATe

B9 30 ST q1 oA o JE-Hes ORI TR Gl SerE
Wi 9 o FUS] K T H STIANSIR A HGA
Hieteht, TOH Sl i gaeht aell el |1 i
MW 39 fhaT i Tefl wifd 9|

I ¥ HF W M 6 QP TR B | TR BRI
Tg ? o v st ot o i e 2 ;i
T 3l o ol Hueh I3 k1 &hel Sgd HH el B
g ST ST i e T TRl i1, A ST 1 Y8
ST 1 BT Tehal o1l F® T YRR 1 el STaHSiR
BN WIS ! Sl @1 STUHISIRl o 0] ‘B’ w1
31epfa o B B, TSt T o oIt 9 emmepfia e
2 a1 T o W, o e1eren W W, 3R 39 UK
F 3] FA-deA TS - HT TIH H &1 395
gfom &t fo1 10.22 % fo=if & %0 & €9 § @i
T R

STUAT TN H, 39 BH 39 YR hell foh STUHISI,
er o1 T R W S &1 den g R W A
ST a1 1 Tl hed © S qE o W fHereRt
TS TG AR FH FL <d E| T SIS A
Foft &1 3fe T ft 3T he & Thel © T STomSI
q R 7l & e [ 9 ¥ R g g feanta
FTHTSIR] STefel hoel HHTE oh fag &1 &l o qa
aen @iel ekl ki gfawifa o off wewergel g 2l
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g F
v
=
7
4 o
K 4 58 2
‘fymd

MgE g FHT FH AR |

[— =
S fram W e fanfaa T& e

s
S

."“
———

]

rquris e R SHeh s o el
BR 39 1 H AR e B § W v
o 01 9§ fier ?1

Afa BN o w0 i Sa § g
ool HU @R el FAE G e
& = #

@
%%l% %%V % C;g%yf

freifed @ & %01 WA 6

b 3STEY0T 10.11 2.00 mm & i fHEl

oh¥Teh oh1 Taen fa st # R 5l o6 I8 |
8.00 cm = e SEA Sl €1 7efl o <ol |
Td fR W 1fmieia Jereen Fom o fog et
o i STeRae <@ A RIS TN o " T
Sl 1 Y53 aE 7.30 X102 Nm ' €1 STl
A = 1000 kg/m?, IYAVEA TE = 1.01 X
10°Pa @2 g = 9.80 m s2 | §@ 3y ot
TReRferd wifsTl

zor FrEl o & R 19 % goigel o S e
e = 2S/r, F&T S FA-T HRYS HT TS
TN r ol S e €1 Tl e i, sod S
T & 59 g B (TR T § g9 98 & fan
Td SARYS B ¥, o1 SH YR H I MU =
4S/r N I ®) | Fefdel oh Sl T P, = SgHvSe
TE + 8 cm S WA H @I A

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

=1.01784 x 10° Pa
31d: gorgel o i 3@
P =P +2S/r
=1.01784 X 105Pa+(2x 7.3 x 102Pam/10°m)
=(1.01784 + 0.00146) X 10° Pa

=1.02 x 10° Pa
<Ifer ST tela 7, 31d: FET hyHel wt e

A R e 1 &l Jetgel 1 B 9 T 21 (ST 1 e e
fr710.22 STTAISH FT FEGUICA - ‘sTrEISE S Wik SRl q feRan T R1) goigel o i S
3 &' @ vl gl MY 146 Pa @1 <

[T

1. TRl % oA 01 78 € T 9% vaifed e (SEd) 21 eret onepfd ® uftedH o ufq wal o
1S Fiekie el BINl 37d: U i 3TehTd TRel i SR i ifa wHdl 2
2.  F9 TS Al & q1 SHHT U WA IS el 71 19 HdigF et § 91 I8 Theashk gHE

IYTR] A (TAM) 1 H 2 B

3. A R W g R 9w d A R SR aifireid 99 F € @ 379 <19 P, W1 §et J9 &
o A % €9 § 39 YhR GRS R
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10.

11.

T 1 A UEhdl (Pa) B1 I8 &G H N m? & B <6 o 31 HHT 6 56 UK © ¢
1 atm =1.01X10° Pa

1 bar = 10° Pa

1 torr = 133 Pa = 0.133 kPa

1 mm of Hg = 1 torr = 133 Pa

UeheT T 99 : 59k TR formreeen ¥ @a &1 3@ 39 9ot fogei | <t 9 3= W feom

&, e g 21 forht uRes et W ARt < o e 39 Xt o @it fage qen a @t e
R HEla 8 S e

foret @t o “fieR <@ TETE h ok WY W ol oh SIUR UREfdd el ©

P= P+ pgh

Tl p A H T & T THHHHA T T R

TRl STEHM STIIee e alct 9EY | STARed! Jameid, SHed W o J&i® fdg | Th dohe
o yarfed eH dTel ST 1 UfiEmT 9HE @ R

v A = 7o (v AT T A STTIE HTS HT &THA)

Idied el o e H I GHish0l Hefd TRer o g o SR |

et &7 fagTd : 39 fagia o SER S g fondl ¥ 3@ & ST T4 % €, 9 <6 (P,

fa Tewish STEAA TIfaSl el (pr?/2), 9 9fd Wehieh e Rearfast et (pgy) 1 A TR
@@ ©

P+ pv?/2 +pgy=ﬁ'€lﬁﬁ

& HIHLOT, Herd: STARE Joetd, I YAl el TRl oh fIT @r] 8 ael el Sear e
B Y T 1 IS Fo e el o7 : SIS e oA " &1 Sl S0 i wifd et
% @R = TS Sl Bl HT S H WKed < 2

T WA | I faehfa o fau sToeus gfqaa i saedehdl 91 o, W oid fhet e
TR SAIETU] Fiqee oRTET Sl @ i e i o1 St €, fieeh sRor seW U et fasfa
IO Bl S B S UHE o S oh WY agdl 81 STUEul Hiaed e Sqwqul faekfa w1 wHa
T o YU ! TAM O 7 Fed &

Tel il o o1 | ored ¥ S e g # fxw e €

I & 799 : 39 F¥m o S8R o 550 &1 e, St 99\ d n o &*d ¥, v o § faae
?, 9 %1 TAM o %R0 T YA HU0 & F 96 63 € S F = 6nnav §R-1 06k {1 S
Tehal B

forelt 59 1 I3 G T Tehieh @ials T TG 961 (37eFa Ui Tehish &%hal i IR el
Bl ®), S 9 q HiHid IS o ot SaYSS o qel § e hidl g1 98 9% i Sl @
S ga % AR (3Tdler) o AUSH HT e Wb HAUYSS o AU § et 2
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1.

faemuia fau

T Tk A9 AT R S kT AR “Ufd TR el W SR Set” @ gAR w9 o uE
IOT S TR are wfewr it @ S R oreqe o ored 21 uRtar & oiw o e ae’ 5w
fohan T @ o o H Wl 1 U ek B Sl U o Aol W Afelee SR B Bl kel
UM T THA T A1 96 TYUE FMHehT T ol § HehoTceh Seeld shi SAeRehal Bl €1 F81 garl
T @l o $9-39 ol § @ W oot % U fag 9 g fog o ufefda g s 2

B 78 eIy T W =1fey o @l shaet SiEl, S ot st w1 e steen @t ¥ gan o
wered, W € T el B ard B alel | ¢ f6g W e el B AWl 1 IS e (S f
1 10.2 ()] ® < 70 €, Sk Tafi= ool W HHT S SIRITUG B oh ShT WreTerE
¥ e 2

3@ & fau s

P=P +pgh

ft T B B, 99 @R I €| AR ®9 W F2 dl T8 56 W S A sredea
&, @n e ® SR sHifen weh frad SeE % forg sraftediE T 2

IS T (A1 FE ) St <16 q aHueSe™ Si6 i Al el ¢
P-P=P,

a@ﬁmwgﬁﬁmﬁamﬁw%mﬁmﬁﬁmﬁaamwﬁa(@mﬁﬁﬁﬁa)
wftferd

YRR fohdl T e 1 gHfas gt 1 Wl yae § 1 U@ U SE S e whed) A
T e, @ o foig W < umREnd t g 1 Hedl € 981 el HU ok & §9d a7 |
o ottt ® 9 w0 g1 @ $7 W Sl - fagid ] T el 39 g § eFei v o
31 e e ot TomT | @ =fen qen P, [ 10.9] ST A WHISOT (10.12) H KT T
M | %A B

A9 ST W 5 % WA R Afuh el 81 S 9o AEAT s 1 1 W U Sl |
forelt g o 199G T SHP WHIS 1 Ao T Sg STl @ IR 1 ot §g S 2
T3 W s i fafds Tt s o erupeti it feerfast e i etden sifus g9 % wRU
T3 7 Bl 21 q TRl fH hE W % U Wl €, o SAaUgss R (S SH Sl gUeh i
?) U3 Tl Bl B1 FE oheel Uk lel 1 & U Tl 2

7] qEehd (Pa) 1 atm = 1,013 x 10° Pa, A<

o] . M L] kg m™ st

— — P e
e S ‘ S s1fea
RRIECIRILIED \ 7 ML T Pa s or arfesT

Xo A

7 m o s M T Nm" Sics
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10.1

10.2

10.3

10.4

10.5

10.6

10.7

SR IES ]

T FHIST F4

(a) WG i Tdel A 1 R W T = A e 2l

(b) 6km 9T W IIAVSHE & TK qc1 T AFHUSTHE I HT AT ST & S
2, Tafy aguvee 1 TR 100 km ¥ o stfues = % 2

(c) Tl <@, Ui Uehieh &l TR oM oiell ot 8idl € qeiy geesifiss < Tk atfew
Tfer B

T FHIST F4

(a) R T Whi= oh W T HI0] AfeH R0 B @ STEleh SIA 1 hid oh WY T
10T = 10T Bl B

(b) i & TS THAA TS W el theld 1 YA HIdl & Sefh IR SH TS W S
T T T Il B (TR R H Sl Hig H et 41 T el g7 @ 7Ll
T B1)

(c) el 5 =1 I qe 53 o &bl W FAs e v 21

(d) A H Tl UHTSiR] oF TN HIUT w1 HE FH SHT AMMET

(e) A fordlh STed oIt &1 Ye 7 @, 1 %9 9% 1 3Thfd Gad MeARR e 2|

T YR o 1Y Ter Yol § Y SUYH VR Bleoh? 3H YHeH & o T & ufd wifs:

(a) =9H &G H Fall 1 o3 e d19 5 W ... B (/=)

(b) T o T Y T W , STafeh 7ol st TAFA A9 T | L. Bl (Sgdierdh)

(c) S YeTEed Uik e 3l o fefu STt Wfaeet. ..., o STHEII Al §, Selfeh

(d) TFE T@ o sTafedt gomg § AT fhe Henlvd W Yame &1 91 H g T . £l
TGN B B (Wefd o1 emy/sel fagid)

(e) Tt oy gon & forelt aga™ <o Aical | U&lis St =e arsdfae SgAM & J&i o fag
Shifdeh =l i ol H......... Bt 21 (SHfershya)

frfafed & &Ru T ST

(a) el SISt ot Uzt i dfas W@ o T STeRl SE SIS W SR 1 AR gal hepel
=feu, = &1 AR 7T

(b) < g9 FeRdt St 2 1 et Snfert g A A v w1 §, 9 Snferdt & &
I Gl e ¥ A St uRd e Feherdt €

(c) TTRM T HHI e o S I ANMUT <@ F1 39 GE T HR AT
e JaTdt U i At e b s B

(d) et o1 & e fog ° Ferer ol el 39 W 19 1 i Joig SRIfuq e 2

(e) IS U=hAM fohehe i 7 a1g § WEcid T4 T STIE0T T8I |

F TSI & S e 50 kg TETd ht hIE SNfcishl ST TR 1 1.0 cm S T Th &1 IR

TS W Fdfad fu gu ? 1 &fas w9l W Tt g0 mifd <@ T wifee

eRfaett oF aggE At W UR 1 WM fEA TN om uRehel 3 UET @ agge "t

984 kg m @ &1 e INE 1 ITAN FHleh AN HHI TIHSH 376 oF T TRe-wy

FT FE A FHIT |

TS 9 ¥ T FE AR AT 10° Pa o Afhad Jiadd 1 e i o g a9 T8

7 | 1 8 GO o wETnR o i feRdlt det 9 o ReR W W@ 9H o fore Suge © 2

HEMENR &1 TedE o9 3 km € | TUET oIS 1 el ity |
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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

foreht ganfora sTemmEEa fade &t AT 2Ifusad 3000 kg Wefd &1 &R &l ISM & fau
1 TE € | 915 i I3M ATl TR T STIIE H1E 1 &5hel 425 cm? € | DI T i feman
SR <@ T8 AT BN 2

foret U-elt w1 <A sgonstl & o Sl den Heeifes feufie i Rl Uh-gER | gereh il € |
e STl 91 9N oF W9 HHY: 10 cm A1 12.5cm S ©, a1 & St § IR o1 W) HqHH
? | Teufie &1 emifers sl 91 i |

I 999 10.9 1 GHEN |, U-clt 1 S qonell § gt <l gai ol 3R 32t e SHT ol
o Tl 1 S 15 em 3R Sl < S, @ g gSteti # UR oF SRl o Sfa B | (IR
1 SATUfEE T = 13.6) |

AT ST FHRTOT 1 3TN foRdt 75t w1 foreht fafirent o Sia-weme o1 faaon <7 < fae fan
S Fehdl € 2 T HITT |

T TR o YA § Afg fRue 39 o T W YA < (S &) H FER w al
FI THY HIE TR IS ? T FHIfST |

f&et 1.5 m &t l.OcmﬁWﬁ%ﬁﬁﬁwwmﬁaﬁWﬁw%lqﬁﬁ
o ek T W ofq Yehe Tehsl B orell fioredie &1 IREm 4.0 x 10°kg s €, @ 7oAt & g
ol o &9 e T ST | (e &1 99 = 1.8 x 10°kg m q20 Fewds &1 g
=0.83Pas)

[&9 98 ot S e =R o 1 39 Aol § wWhg YA i gieheu e © 1]

Topelt aTTeet S o TieTT WA § S -G o Wit 9l o SR 3R e ok gl TR o yae
I T HES: 70 m s AN 63 m s ¥ | AR TG HT GAFA 2.5 m? R, A 3T W AR
IeATTh I IRRTed SIFT | a1 &1 ¥ 1.3 kg mr® SiioIg |

1 10.23(a) @1 (b) TR 5 (TAFAEN) w1 Saed yare guid & | 39 < fosi 7 9
i TEl TEl 7 RO T HITC |

| B -

(@  RF10.23 (b)

Rt T qU 1 SRR Tell 1 STIE IS I &%heI 8.0 cm? € | 38 7oAl o Teh Il W
1.0 mm =9 % 40 geu fox €1 AR @ AA F fR 39 F W W # R
1.5mmin" €, A 58 ¥ e S a1t 9 &1 fehEe-=ret 96 S |

U-3T*R o fohEt aR &1 9ieF o faeras | gal & arex fehmen 7o f9ed 39 | U aaeft
A *1 fhew 99 T | 39 aR o 3R R | fhen & 9ueh ¥ T fhaed aren gaeh! ar
M S 1.5 x 102N ¥R (F5raw s@eht 91 9R off wftferd ©) w1 dorer 8 | ffger o
AR T o 30 cm € | WM i fthed &1 I3 a1 feha1 € ?

fr=ifera o 10.24(a) o fordl) gaelt Sa-fthed &1 4.5 x 102N &1 Biel R o9l <901 741
215 (b) q2 () § o =5t 39+ fored St a9 W fRdr R S9et FeRdt ® 2 e
IR H Whfde oMl & STHER T HIY |
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10.19

10.20

10.21

10.22

-

40 cm

40 cm 40 cm

()
a7 10.24

3.00 mm 521 &1 foFelt TR Y §< o offek W o A9 W I F1 22 20 °C AT T IR FH
TS T 4.65 x 10" Nm! € | AfE IHEeAT T 1.01 x 105 Pa &, @ IR &1 98 o iR
Tra-Afee i J1d HISC |

5.00 mm 5521 o fordlt T ok foera™ & ol & FiaR SE-enfusa @21 82 20 °C a9 W
T o e[ 1 53 9 2.50 x 102 Nm ' ® | AfE g6t fomn o1 1 a1 =1 orael 1.20
SafereR B o TgH o faerad § R R 915 § 40.0 om TEUE W S, A 59 g oh
ofieR 1 <9 BT, T HifeQ) (1 IgHSeE g = 1.01 x 10° Pa) |

fafaa =@

1.0 m2 &5l o SRR SUR ol Tohel 3 1 o= o Seafer favsier Som grn &1 wmf
o wfer e @ | T €aR § 9 20 em? SHE 1 HeseR ST € | 3% 1 Teh 9N ST
T 9 T q GHY T 1.7 AR S o o7 ¥ W © | S 9 4.0 m SR d SN T
2 | S 1 §E WA % SEYISH ol Gehierd HIfT |

o 10.25(a) © 39T SFER ¢ B Rt adq & o 79 o <@ 1 qEAF o 2 |

Y gRI e 19w e & qve #HeR foa 10.25(b) W S9IT AR Wgdish ofdl

2| T § R S ® den agHeed <™ %1 HH 76 cm (Hg) ¥ |

(i) RN (a) @ (b) ® =9 # 9 79 o FRUer <@ g YA @ eom (Hg) oF A
¥ fafau |

(i) AfE A 1 et G H 13.6 cm 91 @ Sot (IR o | AfHgvia) o fean
ST A JH0T (b) H TR § 31 fkerdq e 2 (9 % e | g Uie uRed w5 sue
T 1)

(a) (b)
ferT10.25
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10.23

10.24

10.25

10.26

10.27

10.28

10.29

10.30

10.31

T U ok YR ok SR GHM § TR SR faal fae-fa ® | deet O o SER O T rden
ot Sremg ek WA WS T ST STl € | S S WeRdll | Ui ok STHRT WX TR Wt
T F | Al TR A AR Ao 5 A9 W W T S aeh ool 9 R SHT 9 % e
f=1-far 1 B € 2

TfeR-anu™ o g fret ) o, STl <@ 2000 Pa 8, Th §E 9O S ® | ¥R % U
i fFE o W @ 9 =fEn @ife R | @ Sieh-3ieh ot Y Wek | (FYUl BfER
T RO 10.1 | &= e ?)

Tl FHIROT Fq T § FA el § W WA R R T HE hl T w1 s aen feafas
Foftell & REd & SR A 1 | (a) A eFRR T SRt B, 99 Aol o SfRe e
o T e W e W e fRE YR B ® 2 (b) S ¥l shi A g+ W &N ael A
Tequl &1 W & 2 oA ®9 § == S |

(a) I TRt et & TR 1 Y Y2l YaTg & SFIT @A € | 2 x 10° m e 1 fawdt
o | TRR-WETE 1 tfushad =Tel el TIfEy 2 (b) qRedl JaE-gC o ¥ 2 (TRR
I TAMA 2.084 X 107 Pa s iSIQ) |

1E agAE Tt fafvem e W fre frad =1a 9 et | ST T ® a1 s SHl gl
o Yeieh 1 &5l 25 m? € | 9K 91 1 =6l 9@ o e 9% W 180 km h-l @l Ul
TS R 234 km h! ®, A SFIH F1 Hefd F@ FHIAC | (MG F1 T | kg m® Q) |
Tafer= 91 98 W& §, 2.0 x 105 m 5521 991 1.2 x 108 kg m e &t fmdlt < 1 g
el 1 82 FAM % qI9 W 91g H A 1.8 x 105 Pa s AT | 39 o6 | o3 W ¥IH
I fRd T € 2 (I & HRO % W SEAEH 9 F1 IUT HIT0) |

TreT i< o 9 IR 1 T HI0 140° T 1 AR IR A o0l o6t H 1.00 mm B B R
1 TRl et 1 T T gaE S €, @ IR o Sl Y3 o T i qorl | el o o
TR &1 WR a1 = el W@ € 2 (9R 1 S = 13.6 % 10° kg m)

3.0 mm AT 6.0 mm AT 1 & Feh 101 Aferai i Tk T g I T & Getl Th U-ATHR
I Tl S S} 1 A 79 el H ot 9w}, 9 39 Aol w1 A qene § R St ok @l
o T S B | FENT o AT9 W el 1 Y83 @6 7.3 % 102N m! § | w9l v g efiferg
AT ST ST ¥ 1.0 X 10°kg m® TIGT | (g=9.8 m s?)

UReRfeT [ Feer—smeria ugd

(@) T8 9@ 2 T arg o1 = p S y (el #) o Wi 39 ey o SFIER uIdl ¢
p:poe—y/yo

TET TR qc R g H T p, = 1.25 kg m* A y, Th odies &1 o9 | 39 U
agHee &1 7 wed &1 T8 Gehoudl wd gU fh agHed o1 aM e @ ® (Sward
) 38 oM &1 9 wifsw) ge o o e fe g % ae fEd R
(b) 1425 m? 3TIGH &1 FIfTaH ¥ ¥ 15 FS1 TN 400 kg o fRH TaAle &l 3™ o HH
o o Sl €1 98 WA gY foh SR S3d WA Tear w1 e e wdl ®, T ferat
Afhan SATE e SW SIS

[y, = 8000 m Tl p, = 0.18 kg m= TS|
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286 ifereht

TR 10.1 W@ T@ (WA =) w1 R 2

foermaere Sfie™ o T T 95 ot ST S| Sqel 7 ST SAfRTe 9Ha Te Wk faar SRy 1 e | swd 3
RO @S R T T T | TS Sk N o, S el o1 @ TR o oI g8d q e @, W uied g
a1 S € € T R T anfgentd B B TS SRt o aTod g5 qeh Ugedl © | Hie ael foRe S siget |
3T TR Hich o 9a1 o Tauid 3194 TR o fafe= 9l 9% o0 1 TR IS %I GHS 61 g L forn
? | WY, o Sdl; SH-Gu, @1, 99 T S 9 SURGE W@ q F W S | g9 HRo 98 § R g Sl &
forr-df # W I, o 9 o AR, g39 I 9199 99 1 GmHed T e, horkawy W o e s o € wA
o HNU I g W W € |

268kPa  9.3kPa 133 kPa
13.2 kPa 13.3 kPa 13.1 kPa

ferd 10.26 9Ma YRR & fafg= 9w &1 s\ 4 @< gid Gag a97 ied GEF I 76l 7 IRET 399 | T8l fHdr
TF g39-7F & 3igd 3 Fefg W E
o1 10.26 W forelt Ara TR o fafu= fogel 1 wmf@E @ dfem iea <@ geie e € | it o o g9 %a
€, o1d: 1 <@ I gueH o faw el e (10.13),
P+%pv2+pgy=ﬁ:9ﬂ'ﬁ
1 SYAN feha S ek € | iR oAl GwEl W oK o YAE o 97 A (= 0.1 m s) A1 ORI TR €, 3%d: W
et F1 TR T T o 3 T (07| F Then R wR § | g A, 7w e T () %
@ (T ) FHAA: P, P, TN P, H WER T kI TH YRR oA FL T 7,
P=P +pgh,=P,+pgh, (10.34)

el p T T T B
T T IETsh hl Haedl o TEH HH b, = 1.3m TN h,=1.7m BA 2 | p=1.06 X 10° kg m™® & W BH U
T JHTH I P, = 26.8 kPa (Thell Weact) qen Afiqsh 1 YA @ P, = 9.3 kPa WK BT 8, W &5 4% 9 §
o &g 1 yardt <@ P, = 13.3 kPa € | 39 Y&R, 99 &IE Afed @l el € q 38k YRR o Faet s den 9l
T ok e W g SR Bl © | W ot g8 Teerfd W 3 < onte seR i ® 1 St R el srear o el i o et
== o e ® fR sfioy qen R fame § 9 STE § 2R (torr) 991 mm (Hg) 1 <6 o W o &9 H %M
ﬁ?l'l?ilT\_rl'lT‘lT% | 1mm(Hg)=1torr=0.133kPaISHW,WWWWPH=13.3kPa=100mm(Hg)|

A IR Fehfd &1 31GYd THHR € | 39k Toel Sl 1 fymiedl & ored 2 8, S 56 o9 gord € 5
%S 1 3R Jalled el €, 991 S 99 5 € S 8, 76 R A 1 X Yaied g o1 FIE Hidl 8 | Yoed fhan
A Teld  HHA chebTd YR § o W Gag U A g off SAifieR OR W e 7 9 T aIed o S @ | s
¢ T2 Bl @ Toh ‘e whi feafa W @e wA o fow sie whig el g5a | vt wnn o o o 9y 7 uge aH
o o fiferer (afesa-|n) @@ 8 Sl © | AfE S8 U 9K W S A WEH Y € WIT, @l S/ WM gl S @
3R 98 YH: B9 A 1 W © |
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TS o TR 19 I HIOH o T 9 T SUHOT 1 SUA e St € 9 et qreier At (Remrmiieie)
Fed ¢ | T8 U did, TSR qe SAh™e dehieh eidl ¢ TSy Sieet & Ui o e o an 8 fogerd=1a ¥mon o
B € 1 fo 10.27 W o =9 IO BT Uishan g9 E R | 39 ufhar § SOl O 1 SUAN i o & RO B | Igell
O] 7 B Toh SEh1 WK ged o &R o HHH Bl €, TSTeh SRl 98l W &l 7 T 1 WY ged W < o o9 Sal
Bl B | SH RO 9 © fop S ST § oherel Uk € o1y it § fSEeh wRon el i ume (79 amgeme shed €)
1 Hifed e W el € |

T [t 4 FAE W AT B TWHL
ME-R (WeT-g7) AW T | TIF T TH g
Yohe W $9 U THI ol & | Tk e | ol —ateny \
& &<F g1 T 49 FoRA S § (wgerT ara) e
T T2F a1 YRR T § 3@ Afershan grar
? qen va g5 ffere g ® (S 1),
9 T T <[AqH B © | feRTieAe o8 : Hrer ared
gfed T S 3 N WA @ BT A B | FESH
w1 wA @ fagia ag & o arg awAr
(Tt =TT ) & Farfed g1 arel (o & Jag
@l 3foa GieT gRT &R Uag | veed
garg § uRefdd fear ST qewar &1 gege
YaTE NI EAT ¥, TAT FHHT eafi & o 10.27 fepriaidier aon @eiepta &1 37T FW
RAT@hIY GRT T 1 Tehel & | - AT |

T el o 9N 3R faqe Iy s o
offet 1 a1g 1 1 g ot Bt st eEe g s (s 10.27) W1 W@l § A1 S € | HAqe whivl
ofiqdl T @ w1 T T S € R g e 9% el S | qeoverq e H oG S R+ S S @ den s
& A A RATERIY I WHR g U Y A G Fieled (T) H G 7 | 6 6 g (Frer) @ 9 g
Fr g € ume oy diEl-d gerdt € | 39 STeushiel oty H rcfue Gepfud um o TRl oF WaTe o o Swe
T JeJo B o HRU FIcTEAqUl Bla1 & | WLEhY g T2l IRomg swiched et waft & w9 § e a1 @ | v«
19 H 91g T AR FHH foma1 S ¥ 79 g3d-+Teh S AR 9 & A ol Gelt @l 7 | qenfy drgsh Y sriitaer
(IFH ) FIee k1 i H 78 S Wl ¥ | 39 YN, Rt saf y orafy smenepd 9€t gt @ | S e ¥ S
ST e o SR Bl Sl € A gSA-wsh k1 GHE ofafy H UHAl Gell Wl € | J@fy, o1 ff yere wes e
iUl Bl § | W, o7e TRl A o T W WU § 0 T T, Had shided gd § |

fepelt it o1 ToRT TG Yehe <1 qe SR ST oh ST oh ®9 W Wed fehan w1 € | fendlt v Torey wueen
o fefu o2 g%t 71 120/80 mm (Hg) a1 (120/80 2 &1 € | 9% TR =T 140/90 mm (Hg) ¥ 31ferk € af 59 eladt
TEE g WA =Y | 9 T W9 g5d, o (FFh) a9 IR o 31 31T <Rl TR & agen Wkl ® o1 39
feran S Tavee el € |

uq
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