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10.1 fHahT
79 1A | g9 gdi a1 TG oh w9 W difdsh o 1 1
10.1  fiF F1| g9 a1 TG yarfed el § 37d: Tl Heond €1 ol ®9 H 39
10.2 <A 01 % YR W EH Sal e TGl 1 3 9 faeie w2
10.3 HWRE TR TN R 3R B T W e &1 YAl oh HW a1 H e 2
10.4 = =1 fagia 3R 3Heh T3 1 AU-TOEE 9 S ¥ Sesiied €1 Sl shael BAR
10.5 vl e o Sifde o foIu € erevas el ® o Wl T sigei
10.6 TS TE o IR 1 SAferhier T S 21 del afed eft gohel o g @l
TIE fepaeti H el BT Wit iRt Bt g1 o7: TWell o FEER
TR 9 U T Gl Sgd Hewqo 7
foramofia forom el 3Gl @ g g €2 galf e | o Fan-sen qeea 82 St
ST o foIuia T 1 0 i fAfvea st T2 eIt S| T ga

Y= 3T B © Safeh T U o el ST 1 9 el 2l
frsd e ¥ gaa Ul © T ufteer g Sl o st | afteda
el ST Hehal 21 S, F9 AUl T HT A IH W AT e
it 1o e W R 21 S g9 3 A g o Ffved et w6
o1 YA €, T THN e S g1 o @i e 9 el 2
T Y g | SRl SR W 39 A1 %9 % Fad H ufede ogd
FH T F| TR IR H G kT eTden 29 Ud o k1 FfeHdn HrEt
U Tl 2

srqequ (foeuor) yfqaet 3/ o staaq ® ufRadd foeg fem
IHHT SAHA S<el Gehdl T1 el 1 Gt 07 I8 © foF o8 fawqor
Hfteet 1 wgd € < Uiy #d §1 Werd: e ¥ fawau wiiee
M W of ITehT STehTd STl S 1 S ST STUeT qlell w1 STTETh
it ST <9 ArEdl FH el 2l

10.2 ST

e Ueh Jehlell GE UM ol | S ot W@l S €, df = oo
1 oY 3 1 W TR etfueh Wueh € i aeq (S = W
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frsen 9m) & S € 9 W <@ qf gHRI
suftefda &dt g1 9fs fordt safea 1 B W HE
g1l 31qe W @ < A SHet qgerdl <2 Wi wehy
H 7E e @M ol 1 Sl WA dhel
T 1@ S ¢ 3 98 36 gl | w9 Wl g1 <
St oF 3 YR o el | g faverd € = @
o oa o -y 59 87 W 98 90 AR fwman
ST & SThT &kl ot Hewqul el €1 9% & o
W g HE H @I B T Bl e sEeh gfiem
a1 € fersh g Te wiaemd (<e’ shean 2l

e g fyue fohdl wiid atet o gan gen B, dl av
39 fivg W a1 AR w1 81 98 o g v o
g o ifirciaad B €1 T gEfe © TR, afk aa
w1 3fagd fyue o T3 o TR Bl § A e
g FmEER, fave off o7 Hag o 9@ w®d W
o1 SR Ll €| T8 St el i 53 o HHieR e
o forq a1e & ®1 g9 Hud e €, Fifn
fasmareeen o 21 21a: foxrmrereen o wel g0 @A el
a0 fyug o W9eh I8 o Afetd g1 ARIfad g1 weha
21 38 fo 10.1(a) ¥ <wifan o 21

A g7 Tt fog W wria 9 eifvea s &l
I ST Gehal 1 UH € Tk I WO gf ok st
®9 &I o 10.1(b) H <90 0 ¥ 79 g A T
fratfaa < g €, Ted T Har e et 21 39
AT T LM Tl & 3ok e T & Ia i
IO o Toq o2 feren STt €1 59 Ffert shi aiel o 3ieT
o Tt foig R <@ St 21 et W ot g STt
qA 1 FAM R T W R 9 § wgfera
ek T NI e W SRt ot i |19 ofd 21 Afg
WA G A &5Fa o fed W sRifya s1fireia s/ <t
TfEr BB, W@ i 9Te P 1 9o Qe e o
I o &9 H gRefq frer s @

3Ad:

p _F

w =4

gifoss &9 § fee o &ohel 1 999 &1 9§
Bl foFa ST Hehal 81 9 Hifq svelf o <@ 1 =H
YR IR i €

(10.1)

(10.2)

(a) (b)
fer7 10.1 (o) R % 59 7 g9 fYvg s7e7aT 3GHT FaRI
R 59 GR FRIYG 9T fYve & I3 & & fa5 & daaq
@1 YT €1 (b) 59 "9 @ forq gfe @1 SR ®9)

T U Y A B T e M 98 AR e
oed © fF TN (10.1) 991 (10.2) & 9 |
Sfem=R &9 areh Tfer defad & o stfucee
g 1 EFe § A9 T (W) Wl gEent faAnd
[ML-'T2] ¥ €@ & A% N m2 2| W s
oISl IR (1623-1662) 4 T I« &5 § Ot
1ege e safau 39er 99 F | <« o SI AT
%TWW(pascal,mPa)T@TW%lmaﬂ
Teh 311 HHI A AAUVEA (atmosphere, Jdlsh
atm) 19q T95 961 R agHed g R <T@, §
(1 atm = 1.013 x 10° Pa)|

T 1 U T o T T (p) Tk T ifern
Tfer & forwmes fawa § == e siferd 21 v e
At mEefd & fordt WA &1

L (10.3)
p=% :

el 1 fommd (ML) €1 35T SI AT kg m° &1
Ig T e A TR 1 59 erEded e €, 31
ol 59 %1 T Gl e W SR 3R T g
3ok i, T <@ o ufedd o Wy e W
eIt ufted giidl 2|

4°C (277 K) R S 1 ¥ 1.0 x 10° kg m™
2 fordt weref 1 smuferr e (fafere TRe) SH
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Ta1ef o S q1 STl o 4 °C T S T ST BIal
21 7 faaee e sifger ifes afn {1 SR &
fou tqfufem o emifern Se 2.7 €1 S gHe
¥ 2.7 x 10% kg m™3 81 GROM 10.1 § F A
Tl o T JT Y B

WOt 10.1 o THR Tl 6 S HAH A9 700

AYHSHE <@ (STP) T
El 1.00 x 10®
Tz 1.03 x 10°
EIR 13.6 x 10°
Ufore Toehiaial 0.806 x 103
qqul 1.06 x 103
g 1.29
EICRISE| 1.43
HESIER] 9.0 x 102
AR TR ~1020

‘E’TETUTIO.I T Sdfeufqar (wim) 59 y&s
HT STIIE FIE HT &% 10 cm? €, 40kg
Hefd o Ae YRR o SO A i St Bl
Sefefad gr1 W& fohy S el a1
SR e hiTeIT|

ge7 SOl 1 Fd STYRY HIE HT &SRS
A=2x10 cm? = 20 x 10+ m?| ™l W HERa
9 F=40kg wt = 400 N (g = 10 m s2@H W)|
Ig 9ol Sealer A ki ke ¥ e s ®, s
75 gdfeerat W sfudaaq omar @1 sHife
fad =

Pm,=%=2><105Nm‘2 <

10.2.1 UT=hel ohT a9

WG S oS Urehel 4 g TR A @l fag
T SAE W E q foum fefd o wa o @l
fagetl W <9 THF B 39 A HT et Hifd Wt ®9
o gwitan S Sk B

* STP @1 219l WM d19 0 °C A1 T 1 atm B
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feI710.2 9l & 499 &1 WU ABC-DEF farg
feeifa & fordl aXcT & 7<= HT HI3 TTIT
21 718 37999 391 i & o e o J9F Ht
3967 T S GHdl &, g Tqedl & g 59
yafea seiar T gl

o 10.2 ® foum feufa o forelt @@ o s
H 1 31eFd AT T 1 TS 37999 ABC-DEF T
T firn o &9 8 {1 fasria saed orehR o w5
Biel & THIAT THH Yo fag el & IS & EE
TETE R HHT ST Fehell & SIR THAT Jeoieh fog W o
1 Y& I BT WG 39 FAE 1 TR S 6
T &0 29 37 i 9IS Hieh U1 €| W EFE
W AR T WY TRl o HRO T AR SR R $W
TN T € e o RO ST ol Yeal oh SAfiets
#E w1 ord: foe W <9l SER W §N 3@
Herd W AN @l P, P, A1 P, o qaA&dl 9 F,
F, T F. $¥91: Fehi BEFC, ADFC T2 ADEB W
rfireteeq emafaa g & s fo ot 10.2 & switen
T 2| Felshi BEFC, ADFC T ADEB I A , A, T2l
A ¥ FHH: T B &1 q@

F,sin=F, F,cosf=F, (Sree )

A,sin@=A, A, cosd=A I )
TH TR

5 _E

F,
= =42 s P = PC = Pa
. A, A, b (10.4)

37q: formmaen ¥ 59 o 1= | Tt fagmet o
T qHH Y Y A i 21 el 98 ;AR et
2 T o9 YR o gfqad &1 wifd g1 <@ |iew T8l
21 28 HE foen 7 & w1 wehdh oo § <@,
T o iR o fordlt &% (3ToEn IRag Wa) W

SAfcaad B € =8 e fhet oft srafeufa 7 B
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A o Teh 31999 il Hedql HU Sl Tsh gqH

fog 192 ¥ @@ 9ok o9 FealR g h, T

Y HTE A B o THET B| TE B W e
T 21 38 1 T W R Afas 9o | sraeen
T g =feul 3o IF fol W 99H @ g =feu)
o i fr o s § e qa i ga &
geft fagetl W gHH < 21 O T 59 ok fafer s
W EHME @ TR ®, 99 56 W A 9 % HNU o8
TR o7 werd i erurefa o fed afaw a9 W
A d Y TH R THH g 81 =8y

10.2.2 TEE & WY I § Uiaes

T U H 59 i formmewen | fo=smr +3) fo5110.3
A fog 1 fog 2 @ houE W 1 g 1 92 R 3@ %t
P, T P, €1 A 3THR &5Fe T hSaE & W o T
SRR 3T 1 | wfh del foRmEen ¥ € or:
TR &ferst st I e ey o Seate feam
T HERd 96 W 31999 o R o qed eFl dfeul
T2 * R FE FH e I M W T F @
SR 9 (P,A) T & W SR &1 3R w1 HW e
I (P,A) T IR 9o H T HT IR mg &
(P,-P)A=mg (10.5)
e A p WA H T € oAl SHH! Tl
m=pV=phA'6'3|"ﬁ,3gﬁ_'TQ
P,-P= pgh (10.6)

R\ V)
e

—>) <«—
—] <«
] PR
- PR
- Qs
SN P

«— 55—

&1

¥/

o7 10.3 @ & FEARR o1 T T 3T & GRT o BT
e fe@rEr T 8l

o ¥ p Al e Wi @Rl g R R B Afg
foremofa fog 1 1 W (AT i) o 3Y et W
THIARE T &1 S S SrgHved o forg gen € df
P, I STFHSEAR <1 (P) 51 01 P, %1 PY Hiaeefyd
fehal ST Tehat 21 qd GHHOT (10.6) @

P=P +pgh (10.7)

T YR, IAYSA o U Gol I3 o = @
PAHYSHE 6 i STUE pgh IRATIT ¥ 31fees grml
hTeTs W feerd foreit fog W erfdited <9 P -P 39
fog W AT I FEam 2

U (WR9) 3@ ok FHHRWT (10.7) H 9@ &
&ARA 8l 3T Wl 37, T IRehed o fau T
T H S Tyl € 7 R U 7 eTpfa, SR
I SR | FHF & T (THE o) ok gt
fogell W 59 1 @ T < B Feedfen fervenferm
oSSBT § TH UM w1 Telwitd THen S gehd B
A, B e ¢ faf= smafasi & a3 o (f9a 10.4)1
T H s difas Y gR SR Siel S 81 qE o
W g d I W SHeRT qel 9E @l § Jui g
I -1 Jen B B1 9 sEieT § TR gen!
dell W I FHA Tl 2

@ A B
for7 10.4 zZaesifass faRieifed &1 saredn 7 9E A, B

AR C F GUH 9 7% T W & g g
o S &7 gREmT -1 81

3e1EY0T 10.2 T 3icl o T8 ¥ 10 m TeTE
r W R T W A T S
g7 78 h=10 m a2 p = 1000 kg m®
g= 10ms?d
G (10.7) 9,
P=P +pgh
=1.01x 10°Pa+ 1000 kg m?x 10 m s2x 10 m

=2.01 x 10°Pa
=~ 2 atm
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T @ Gl 53 o @ HI G ° 100% 3ok
2l 1 km T W <@ # g5 100 atm B 2
TAgfedl St WA 3 3fHeh JEl I TE TR i
&A1 1 A | @R i Sl 2 <

10.2.3 ITIHUSHT &6 qAT IS I

et fog W argAved™ <@ 39 fog o Wi STgaey
FIE A &TFA R IW 95 ¥ agAvSH & WY 9
T I ok T o IR ok e el B TR d W T8
1.013 x 10° Pa® (1 atm)| SgHUSA 31 1 Fened
o9 o feTu Gegerm seell & o geiforeer ST
(1608-1647) F Teh K 1 T i a0 AFHUSA
<@ 1 T S T fee 10.5 () ® S9en T e, T
o @ o el = AT Tell oiohd STH TR 9 T 3R
iR 39 IR ¥ oTfie R I § TR 3de gl
fopall T 59 g i UR T SUHI hed ©1 el o
IR ¥ W HT T IR i a7 F9H1 @ Pagd 3109
I B, T @ ¢, T8 I Ta HH B ¢ o T o
M Tehd §1 37: forg AR <1 I B & o 3T
o3 B R 3@ ¥0M qa a1e fog C W 3@ o6 qed &

?IT%'Q(PB:PQ)I

>’.T )
]
Il
(e

IR
Q

() TR YRS A4t
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(b) GeAl-eft BiEex (JrEraR Art)
o7 10.5 3@ 797 ®1 < gl

B R T4 = AFAYEA I P,
P.= pgh (10.8)
SET p N 1 S 9 h el | R o &Y i e 8
W H e e fh YR qel WSl § uR ok
Y 1 9 76 cm S TN €K € S Th SgHUSEE
T (1 atm) o qed € THHW (10.8) § p 1 AF
qeRt off 3H I TRA ST Wehdl ©1 WIHEA: e
U cm U mm (I &H) % & H A S 2
1 mm (Hg) <1 &1 qeaish! @ | 2N (torr) HEawl €
(TEeft o e H) |
1 torr = 133 Pa

Aoy fo den IR foran fagm (RefSetiersh)
o T@ o AE o 9 °§ mm (Hg) T 2R (torr) 1
SN feman St B 1 Hrew fome o <1 s HEe e
AR (bar) de fafe@R (millibar) fer@n S 21

1 bar = 10° Pa

R W R F fu e e T
IS S0 &1 36 ek | Teh U SHR 1 el et
2 T Sue <9 W Bl € srefq e eia W
o ToIT Y =cd 1 5o (S del) qen e et
o foTu atferes Bcel o1 g (S8 URT) SRS €1 et
1 U TR agHed | gol Big & S @ den gEa
fau o e &1 <@ T S €, SHE Sig e
S €1 [RfET s 10.5 (b)] | fag A W <@ fag BW
T o SR 2| 579 <@ i gH e whd @ 96
aTeqe H YA el A I E 81 48 P - P,
TR Bl B S HHIRIOT (10.8) R T S © aen
T 1 S hoh Ul Bl 2l
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Uelt § R 59 o ol § I 3R 9 <& gl
21 T 941 19 o fasga qRER | g9 o S | g
1 Uied Bl 81 eH T&d foae o fag g9 feer
M Tehd T SHY 3R <1 qo1 9 IRerdq o qrer e
o SFcdl § WA S qiede qieled g 8l 3T:
i Bt gor o faadia golf 6 erfusisr w9 9 srddiga
AT S 2

3GTEUT 10.3 TH5 I W agASd 1 S
1.29 kg/m° 8| 7€ AMd gY T =g & @y
@ H I gNend T8l B, ¥ it fh
IHEA 1 TR fohat S a2

T : B HHHIOT (10.8) 1 AN Hd €
pgh =1.29kgm=x9.8ms?xh m=1.01x10°Pa
h=7989 m = 8 km
AT T, 91 oF WY 9 o S B HHl gt
S B UH B eed ©RO g o | St g @
TRAUESTHTT AR 1 TIEdR Fed @ o W TR
100 km S d% 81 T4 I8 &AM 1@ =1feT fF 99
e W AgHed <6 Fed g 760 mm (Hg) el gl
$EH 10 mm (Hg) A¥E1 3Af¥eh i FHH THH o 3T
*1 gaF Bl 2

b 3GTEYUT 10.4 95 o 1< 1000 m T&E T (a)

wH T TR €2 (b) T <@ feRa B2 (c) 39
TEE T TSN i 20 cm x 20 cm &AFHA
areht fagat (fwer oA 9 1 I@ 995
el R IFATSH T o SR 1@l T §) W
YA o &1 The Hito| (TR Sl
A 1.03x 10°kgm=3, g=10m s? )

g7 : J8 h=1000m T p=1.03x 10* kgm?
(@) THHO1(10.7) @ A <
P=P +pgh
= 1.01 x 10° Pa + 1.03 x 10%kg m
x 10 m s2x 1000 m
= 104.01 x 105 Pa
=~ 104 atm

(b) T q&=P-P,=pgh=~P,
P =1.03x10°kgm™x 10 ms™x 1000 m
= 103 x 10° Pa
=~ 103 atm

(c) TFSH % AT T P =P, + pgh 3R 3T TP,
21 afery fagat W sfad gt 79 9 <@ P
= pgh B Hfeh fagshl 1 8%t A= 0.04 m2 8
31d: 3afdd o
F=P, A=103x10°Pax0.04m?=4.12x10°N <

JfeRfEts o1 fagia

T Wefid B @ foF et @ Rt fave s e i Her yeH e 71 favm fefa & fdt e § s et
fyug =1 qui =1 e1if¥reh €9 @ g1 S © df Wt 0g o graeh I8 R @ <lerd 71 fyve & et g8 ) e
TS T 37U 79 AT Bl € iR el W e e GG+ o WU-WY Sedl ¢ G well sh1 gRond st Swt
1 & T8 S o Hhed €1 O 5 o el | U SRR faue i e S 21 fuve i delt W sedgwEt
I 3T T W T A STE A H Ak 71 WA fve W uw uRomd §e @ Sedes 99 (P, - P) A
(fo 10.3) @ B1 FHIHTOT (10.4) " 0 <@1 fF (P, - P) A = pgh Al h A TaU€ &1 TG ? o1 phA T/
o oF ST 1 TR Bl (Py=P)A=mg | 38 TR TR Hedaa foeenfod wel & 9 & TR 2

T IR fave 1 emehfa W s T& #an 2, 7 weft eneRfa & favel o forw e 21 SR fuve e
gfaen o e forn o onl 76 afRfaeisr o1 fagia 21 qof <a fuve g fomenfid aeet 1 1@ S9eh 3o ST
o e B B A g8 gy fIve 1 v @ & e 9 eiferek @ 1 fave gd S =ife favg i R Sedge
TN | 3tk BRI AfE 319 T T T FH § I ST §9 U gaT g T S g AR o TG Hl A
F o T W fIve &1 e TR v, @ den SEe 3 ST V) AR H g 21 A Seduet 9 S fareenfia
T & TR p gV, % I €, faves & 9”& qea1 e =feq p gV, = p gV, 319580 p_/p,= V. /V, T fave =it st
IR I T

gfer o =e fagia @ ‘et o & (e o1 qof &9 @) ge fuve & wr A % fyve g faeenfm @@
@ 9R % qod Bl Bl
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sfiferant

10.2.4 ¢4 <TfId |91

MY 37e BH @A B foh U H W W | 5 I
URed e &l 0 gl 82 Tk A s W feem
% Fored T o © qen suek fafi= faget w =
Fed g ot € [ 10.6(a)] Sed 29 § 59 w9
1SS &fes Sei # 9l 1 <@ < 81 g8 weft
Fed el o stfardd: gee et 71 A fueed w6 v
whofd & ot gt 2l § q¥el 1 TR I3 S, 9
T: 98 gt § WHE € S

JC \A/ /B\_‘
17 10.6 (@) TF 9 W@ T & [HET 9T W <4 F&F 31T
arafaa g 8, @ 7% gt fewmen § gue
&Y g g=fid & S gl
Tg g9l @ foF 9 doH W e S e S ¢ dl
oE ol el W T T W fofid g S €1 8 we
Thd B o6 UrT & 7@ a7 & TRel 9T Y ST gl
1 At giT &, A g o gre oF |t fevmen
% AT ®Y @ GeRd g SIar §1 9% “Urehd o
fram &1 3t WU” © U e Sfed § T9% e
IYFT B
#2 Ffadl S g oife Senmues 3R ga
=t ok 39 oM R eneid §) 5 iR | e
G & feru el o1 ST foan St 21 5 10.6 (b)
o ITIR §d dIfeid cdveh § T g T TIE |

foratfima <1 fes €1 sTgueet e A, 1 Bie foed 5@
W e T F, SR B €| P=§_113W‘{Uf‘s\'aﬁ
TG BT ¢ T ST HIE A, IS Ser forH
foreed o @ T S 96 PxA, % ®9 § W g

21 eraud, feed atfes ot i wqferd (SI9 wiehd

W W@ HR A TH oh AHEH WR) H Ghdl ©

FA,
F,=PA,= —IAUIWWWEQW

A,
mqﬁmmm%wwwaaA gED
ﬁmm%l%sgﬂwgmwammm

(b)
517 10.6 (b) 59 =fId 39, 9R1 a5 33 &1 TH
gfFd & w1 FH & (G51d HT AT BT

IS 3IRE|

g 3qIEVUT 10.5 f=-fa= e *1e areft |

et o (fomm g€ &) ot w0 @ i 5=
T W 9 R el W e e T T B
B qA 9 fRed o A9 HE9: 1 cm de
3 cm 2l (@) S B ffed W 10 N &1 =
T S € ol o9e T W oo W W
3R STl (b) ARK B f=d &1 6 cm
I ueht fean mar @ @ wer fueed fane
e T ?
767 : (a) <% T g/ & <@ wyol 59 H GERd € R,
A 7(3/2x107m)
F,=22F = —x10N
Ay 7z’(1/2><10‘2m)

=90 N

STfhTugisT (287212 3. 9, )

for T IR W B o T R |

T o <Teife, TR, SR o S O | S o B @ s qen R e St
o GASH 9 90 SiE o 9o o fal Tk a5 & STfawhR foRa | 396k 3197 391 Hiees oh
TS &R 11 7 SThfHESTS sl G 1 319 Hpe Ik I8 hal foh ope ol fol die &1 a8 a8 fuifa
R F foF qope g W 1 o1 2, STa1 SHY R T&T oTg; SE—=i<t frer T ® | o 9 st
PN X 29§ oled 999 384 3194 ¥R § Aif¥reh A sTwa &, 99 3% AU wHen 1 5 fha
wﬁ%ﬁwﬁﬁ@t—rsﬁaﬁﬁﬁﬁmﬁﬁ FAhRUN o IER, 2d Y drel Feheiehy, HgUR]S i Tt
§ Yo" - e (sl “E W e - 8 T fern”) Foeed €U g U2 | 9 9 98 98 off 9 U
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(b) T QU rEdEd A S €1 B fred o
3T e ¥ ed A 98 fIed g ael &l 3R
< i STET B Bl

LA =LA

L=y - n(1/2x10‘2m)2 x6x102m

A, 7(3/2x107m)
=0.67 x 102m= 0.67 cm
e : <A el & fog agavedE g swatts @
Id: T8 oig fean mn R <

>

3QTEYUT 10.6 T &R AU H 3 fires
St 5531 5 cm & W F, 971 Hdied a1g ot
21 78 T 15 cm 501 9t TR fired ® weita
gl € (Fot 10.6)1 9% 33 WM areft SR i
efd 1350 kg B 1 F, 1 3Tehe HifaQl 39
%4 W HO T oh ToU SEvgs < =1 82
(g=9.8 ms?)

ge7 - itk HYUl T H 3@ fo1 B o HWaAa =i
2

~ 2
p ot FBX107m)

1350 kg x 9.8 -2
A, ? ﬂ(15><10‘2m)( & -~ )

2

=1470 N
~1.5x 103N

39 9 o WA a1 3@

F 15x10°N
p=-1__ 20X PN _19x10°Pa

A 7[(5 X 10‘2)2 m

IE IAVEEHT T H AT FA T <

WX R § 59 =feld s o 36 fagia W s
T B S BH A W Y Aigl W 9l Y W e
T @ fied AR S & SST S ? iR 39 T
Sk de1 g Ted & o€ &9%el W HeRd Bl e
e W Tk g1 9l w1 HI 2| THk A= R AR
ohel ST T sieh Y] el S Sk lTg ol <eTl &1 39
THN YSd W Uil W ol Uy W 3w o9l Hed
I A 21 3 TR 1 U gqE oW ¥ §
Yool & M ¥ IO 9@ 9N ufgd § G de
o THF ®9 9 A gl © FSEd oeht o1 e gt
g W e gl 2l

10.3 YNRET THTE

39 d% U4 foim el oF 9§ e1emH fREn e
WTE o 31e3 i qlel TIiehl hed & S/ &H T i
I i o 9 @ied © @ SR ¥ g e ufd 9
el 21 oAfehd S a1 Sedt @ d 9% Su
SfEER a1 Bie 3@ B oAl I A HT A
FH H Y AUT oA ohisd ®al fh fhdl o ™
fordt eo7 fowe W, W o fafa= o ) &= 71 @
21 el T o1 YaE ufiedt yare e B, 4
fRdT T ToRA aTe T oF Y& YT T o G5
T oTeR TEdl €| 56k e g8 T ® fop T ok fafi=
fargatl W AT THH 71 S-S i fafire @ ws g
Y o fiig T 3 ST Bl €, T A SR ekl
, e ferelt g fag W 1 a1 o = @1 weha
21 Tg W 95 ¥ o W F0 Sk 99 & R
F%d B o foh o8l 9 i 9l ToRA ol o1 A
o Ui 0T FIRTOT O W Serd © SR O o ue
T T8 &l &1 el

e 10.7 YRRGTT #7 37¢f (o) fFET TeT &1 g8 g9
(b) YRRET 9T HT &1

fordt e smuftadt ware o s vy W w0 e
I © SH URRET hed g1 fordl fag o e o1 &
AT He B URR@En % 39 fag W EiE T el
o TR Bl & S SRR YaE i R s 2
St R ot 10.7 () § g T B, TRt o1 o wy
1 od | ek e <M1 & Toh A 1 1 THA o WY
fFE TR TIfq a1 1 I PQ e olE w1 T
gfafes & S 97 <wiiar @ o @t o wepr emian o
yefed &l 21 g ff < uRR@End ueh e i e
Hredt A o7 TE w2 (Sl Fredt ©) o fh
95 W T 1 JaT8 R &1 S 991 Toh & &0
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sfiferant

foreft ot feen o wifq e & 3R were Srafterdt &l
T Zafeie e9fed] Yare o Yare &1 JFfes 999 o
feoR &1 21 B9 fereed! uRR@et 1 ol Eied 272
fE T Y% gfad HU I URRET 1 TSR wH
%1 =01 Wad ¢ d B9 {@sl o "iae § fawe s
A Yo i fen o deea guael W foem Fifsu
siqfd o 107 () § 09 fo9g P, RAMQ W &
THAS @el 1 T 39 YRR fRar S @ R e
Yol yRR@e & ¥HE 9ge g fuiRka = S
O 379 & fF P, R A1 Q W <9 T3 eided doaa
T3 Y YellfEd e ael aRedl Nl i el THH 21 39
YR I P, R, 91 Q W WA HUN v 977 gRAM0
FAA: v, v, T v T T T TA o WTHA FAA:
ALA BRA T BR W T ST AtH A B T
S TA HT He p,A,u, At | TH THFR A T BT
YaIfed T F Hefd am,= p A AL FR Am, =
PyAgL, AL BT il HHel # et o Ted fHerer =i
Hefd 39 M ¥ oH a1l W &1 Fefd o IR grft|

ST,

PoAUAL = pLA DAL= p A VAL (10.9)

dEd WA o JaTE ok

Pe = Pr= Py

qa GHRIOT (10.9)

APUP=ARUR=AQUQ (10.10)
¥ aget ol @1 59 Wide-gHteur sed © ad
Idied wel Y9 H g Hefd WE & weH 2
T Av = feees (10.11)

Av 3T ATHETE 1 YaE <L <dl €1 98 el Yo
T W feem w1 © o1d: G T W SR A
UE-UE ® o8l o 9 Sl © qel gHeRl faeiiwd:
fa10.7b W T 2T A > A Ty, < v, REQH
Falfed ol i gl €| &fds urgd § 78 @l <« §
IRedT ¥ Hag 2l

T o HH o W YN YolTE W el €1 ek Giwia
M o 9v= 59 wifdeh o7 %ed ¢, 98 4N Yae
UG WAE ¥ 9% Wl ¢ W9 Tk o YTl
¥ ¥gM § UG @ dl 8 W@ Wehd © o ohd
BR-BRE A (foam) ot 99 T4 ‘% o= Y-
(white water rapids) wEd %I

91 10.8 o &0 FAE 1 YRR@N g9 T 2
I ok fau o3 10.8(a) § T Ya® <9I
T § el el o fafu= fagei woen o ufEm
f=-f= 8 g €, g 3! ool w g 9
FHETR €1 T 10.8 (b) ® Wefsd We® afeifEd feran
T R

—>—
D —— ——————

= £

E— L —

(a) (b)
577 10.8 (@) T JaT8 HT F YRRET (b) Y& & ATa]
@ T9et Wi @ T arg Siel I8 JYH YA H T
IS &

10.4 el w1 Toegia

T WATe Ueh el UREe €1 T Sl e
SYART YA G T STAREd! T UN-Ya8 o FD
fafyme ol i W T Fehd 2|

et STIIE 1S o Ued H Wal Jae W fo=r
FHIQ T o Y gied SEedl W 8 S R
fa 10.9 # Twfen W R S WA R URY H Uw
I dred del STaRerd YaTe § Yelled 21 Fided THio
o STIER Tk o7 H e g1 Afetl ©RT 3=

ef e st (1700-1782 )

fgesiels o Teh ol-eh qe Tiuae o fSiei fasTare Siaer oF 91 facient TioTa <1 %

STRIEHI JIERR H dR Sia- ol Sifqd enfud foean | 3= fafean s &1 off stea
foren e o w9 o fau 9 a5, fgesrele ® YRR w1 fom qen amedfa et o W

o6 T8 W A W | TR TAh Gl s garTiaeh!, Teh fom 59 3= @ tahe fagia:
‘ it weeror Tt fonan, o &5 © @ | S7oh 1Al | chofchord, WifHiehdl, SharEwM SRI o
fagia, den sTyg Mo afmferd € | 3 oI ifdsht 1 ST el S € |
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T o ToIT Uk ot 1 STTeeehal € Sl 39 BN g e
Y I B ¢l Fa-fa et | <@ fa= g =fe
IE9 o 3 fagel o df" @ H GaY o gRend
(M St URedA) dA IR (SEE) o uRedd
(fearfa St o aReR) I § YRR T e |
i, Il k1 GHEO T 3@ Geaw & fEm
Jifeerfeag Sfa el = fakfaa fman om

T &1 1 (1A BC) TN 2 (371907 DE) &3 | Warg
%l | 39 & BTN D o o9 T i | 3Td 319
WA At H F8 T Fafed BN HAT foh B W =1
v, M DW v, ¥ TWB W WA v AL, C F 3R
TaIfed eI (v At T Bl € fF ¥W BC F1 WAA
IR HIE o Thd €)1 TH THT IHaA At H WA
S SR § D W T E T SR Yafed B a9 v At
T HEM T & ok A A A, A, §TFA A
A Hehl R, S @ T €, <@ P, P,
F@ B 9l R (BC) W @& W fwa m wn
W, = PA (Al = PAV 8| Fifh I & & THE
ST FT TR YIfEd Bl € (Hided FHF T) TR
& (DE) W & g1 fohan 1 &1 W, = P,A, (v,A0)
= PAV B 16 T W o T w1 -PAV €
31d: g9 W foran T g

W, - W,= (P~ P,) AV 2l

39 1 1 FS 9 WA Hi TS o IRafqd
FH B Tl W €, 1 I W0 el 1 e
feafas ot afafid & & <o wmr 21 afg oEy
Fellfed el 1 Bl p T Am = pA,v,At = pAV Tl
Gefd At g7 o uEY 9 yaifed ® @ e fefas
Selt H RadH

AU = pgAV (h,— h)

Tfast et | Radd

1
AK = (EJ p AV (v,2- v

A o TH 3T W 8H HHE-3o1 9T (31919 6)
FHT ST F Gohd © 09 78 F=fefad gey o
B 2

1
(P—P)AV= (EJ P AV (v,2-v3 +pgAV (h,~ h)

Y& IS hI AV 9 faqifsa 0 ®

1
(P-P) = (EJ p (-0 +pg(h,~h)
ST UGI ! TH: AT H T TH T Hd
g
1 1
Pt (5) pv,* + pgh, =P+ (5) pv,* + pgh,
(10.12)
Tg Sfelt THISRTT 2| Wk UIgTelE i e |
19 2 Tl <1 feerfaai =i <oiid € o1d: &n me= &g
T = F 9d © T

1 .
P+ (Ejpu“pgh:ﬁwas (10.13)

D E

faT10.9 URadl SIgUTY@RE & fHdl WY d Rt
S T HT FaE, v, At TS & G H T
A THT At 7 v, At TR & GE TF T BT
ot g1

W U H, T & FeH H ed 1 TR fam
Tehel §: o1 B TRl e Y ok e i e €,

@ P%WWWW[’E ]wuﬁr@aﬁ;
ST T feafast St (pgh) 1 AR TR T 21"

e ®R fopr el W F FEW H ST HW
TH € WA 1§ o w07 o shRoT i St e e
Bil| W aTEdd |, W alel Wae il €, ql STidieh
YU o RO HH S h1 B € S 1 gHR!
A W i fafa= wael & fa=-fa=1 o 9 yare
o HIU I 71 TE AR Teh TE R TH0 Sl ol
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€ SN qROTHEEY Sl w1 g Bl 81 atel o 39 O
1 Tl Hed & feht for @ =ren 9% o ©s
F # T R WA K gF A Sl S Sl A
ufafda &1 St {1 o7d: el S GHiw I A
S ST Tl W AF] el g T THT T Th
3R wfee & T oe erEded avell W& o e g,
Hifeh el shi TeTEer Sl shi &1 foran 7 81 e
o 3ok T SYAN € S HH YA 9 STEIEA avell
1 agd G SIS 1 SRS H Gehdl &1 LR 1o
faefter yomg o off srich THiRY0 M AL a1 FHifh
Y AT 91 9 g9 § AR Sifer wd B

ST et fermrerEen ® i € oreifq yedeh T W
T O 1 97 A T, Tl GHIRLT e gRR @
ST 2

P, +pgh, =P, +pgh,

(P,— P) =pg (h,- h)

S GHFT (10.6) o & qEE 2

10.4.1 A T Aigdig : SIRET ol fag

dfgafe veg 1 21¢f © WA b1 SfETHA| AR F 7
Tl T R Rt gelt 2wt ¥ WA & dfealg Hi
I &l g &9 § R fave =1 =1a o 99 o 996
T g WS e ST Gehdl €1 p ¥ o 59 W ol
fordt Tt <ot W fo=m Fifse fSad @t +t aelt 9@
y, SR W TH B fox © (e = 10.10)1 59
o S, TR I y, SR W T, 99 ¢ 5=
PR Hided i (TR 10.9) o
VA =U,A,

Ife ZHT I STIY FIE K & A, o8 Hl
STIIEY T &HT A, 1 GO H HIBT S T (A,
>>A ), T B9 TIH A W WA Hl Hiehed: fore §
HH hd €, A v, = 01 79 g 1 7o 2 T et
G0 1] i gU 2N I8 od g¢ foh 9% W @
P, SIHUEEE 6 o TR ¥, S P, = P, HHH
(10.12) ¥ &¥ 7 Hae 9t Bl 2

1
P+ PUT+ PGY =P+p g

yz—y1=h@ﬁtﬁ

2019-20

fer 10.10 2RI o) 97 & w9d O afgarg &1 arer
v, T FHFIT GRI I Bt &1 AT T H

IS 9T Gerr & aer argHvee & ueh 4 &
dd v, = ‘/2g—h
v;=,129 h@ (10.14)

S P>>P, € T 2 g hoh! SU&T &1 ST Tahell &,
Te dfgdie sl =re 1 R aE-3e g R S
T U & fearfq Yope-iea o &1t 81 9ok fawdia afk
& T FIU AN Gl 5H o HRU AGHISH oF Hqeh
¥ed P =P 1@

v =y2gh (10.15)

7g fodt e w9 9 i@ fyog &6 =@ ©
HHfiehTuT (10.14) 2RO o fagia &1 gfa & 2

10.4.2 el

Yot Fr e el § Y-S W W
T I 21 9 T SIS S ol el el & foreh
A ° BT Ghivi g1 & S| (5 10.11) § <@t
T B 3EH U-Tell o 9§ Tk B, feent
9ol =Sl T o g 9o Hd Weptea A @ St
Bt & Sk R (Feet 10.11) o sifan e 1 e §
p, T 1 FA W E1 &1 T Jfad GRT Tl BT
<t T T SAFA A 7, ¥ yaIfEd 59 1 = o,
A et @1 Hepfead s W, gHiRT (10.10) @,
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ELS| Uz=§UII 9 el FHHO [h= h, % fag,
TSI (10.12)] F1 ST F&F Y U BT T

1 1
P+ 2— pv,> = P+ 2— pv?> (A/a)?

ferg 10.11 20919 @71 7= sRa|

IE FEIR U et i Hepfad g | ET i i
N H WA & Seam W H FHRO | e Bl
HaE H 3TR h e F1 AT L

1 AY
Pl—P2=pmgh=2—pU12 a

foe <et T W e w1 A

2p9h) (A )
L= [ - ][(a) 1] (10.17)

=9 fagid & 9gd ¥ SIyEn 2| WX aed e
Torferd aed | shieiel § deliates (Aierer) gt ©
e & g fq o o1y yefed B 81 TR T W
<1 B @ gEiery Yot (et offeR T #iR
o o =@ fen S € aif <eq o forg arg qen
SU9 1 Wl 0 o< 81 9okl fheel TR A 9,
FIEA I, BT qo TR Q@ o9 10.12) 3 &
fore steran sieAwThl o fogw o fau y=am 5 @
S et 36 fagid | wE R

P seEvor10.7 o AT : foRdt gfesd @ &
€1 YA T T o1 Yee TRt Siglmd o g
ufafda feran smar 21 59 g o WS 9m T
STIYEY FIC 1 &ATHA A I STIIEA FIS ok
85hel, A = 8 mm? % R 21 JfeR o Hehl
T T &% a = 4 mm? B ¥ | 9 B
24 Pa & ¥FH T % YAE 1 =Tl 4 2?2

%ol WRUM 10.1 9 W 1 996 1.06 x 102 kg m? &

2 aawmaﬁqm(éj = 281 GHET (10.17) 1
ITAN ek

b = 2 x24Pa
' 1060 kgm™ x(2%-1)

_ -1
=0.123m s <

/
T

e ]
I[[ =

—

forg10.12 @I feeT $=9 @9 W a1 fAererar
e Bea®y U &1 57 W 3 9 &
ST 8l

10.4.3 T UATE 301 g¢ arder (ot ot ERT)

A | el fHSid @ O YoTg i §He | e
Toerdt %I TEH! A AR W TR (Pluque) =1
STHTE B o RO HEA Sfia | Hehiol 81 St 21 g
HFd uua o W Yared wOH o faw g8d &t
Tfafaty W e dig 9 S 81 3W e 0 W o
FOTE 1 =Tel 9 Sl € 3 il g T S @ qen
IR e o RO YEAT T S €1 S 39 AT B
Gier o fu TRl e < 81 S8 € e s
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sfiferant

Wi aTe 1 AR dg I 9 varted g ©, STakeE
T O IR ST ©, @I ot g ga St 1 56 B
3F B TRl B

10.4.4 Tfder IUe (faw=e)

frdt fyve W TR 3T TF 99 ¢l 99 T
WA H 7Ifd o FHRU AGAE o 98 W, Uil a1 Th
Tl 1 W HE WA 99 frcke, 2F, Sgea @
et & & 3@d © fF ag § St gg o o1
W™ 99 ¥ B2 Sl €1 39 €26 i AfYeh ®9 9
et Fagid o TuemEn ST Hehdl B
(i) Tomm & e 1 =remT : A & arey fom s
TfqHM e oF =W R 5 10.13(a) § oR@
¥ €1 arrEst % guftd 9 I e © fw
A § Tig o SR a4 A= G fogei | sHeRm
9 THH T, FR SR I e €1 ST R W
I IS FeAqE ed SugE 9ol T8l e
(i) T FE W Y AT : T HIA gE TS T WY
I I e #1 A Welw GgU @ ar st
g TR S R e g8 nfaue 1)
aRR@d [fe 10.13(b)] S@et T €1 TS TR A
AR =TTl © q 3ok WUl o1 WIS i SR =erdl
21 3EfY, g o S a1g 1 o7 &6 Sl & AR}
e T2 W (@UE 10.3 W) | ¥R W@E ST
St 2

)

o H SR o HRU FU q e IRl W Ireia
I 81 W & T T W w2 eyl 9ot e
FIAN T YR H HROT IS IH TGRS
WEE I9S (Magnus Effect)%ﬁ%l

TEAN F U@ AT CIRIREA U ST
e TR o | alfas fgen o =era @ @ o=
10.13 (c) # fe@mm erEr faftme smer =& 3™
TEFA T A eI HU 1 S ol 2
o 10.13 (¢) o STTUR IYAE o U@ i ATIL
FE TIUHEA G Yydid s © foges 9ia:
HARET YE¥d ©1 S9 QIhise gal o foudd
Jedl € a9 TEl k1 WA a8 o qrie feepfamamy
YRR 1 9@ o HWR-A9 1 STI&T THT HT
2q1 21 yare &1 i v W eferer o = wE B
21 SUh HRO SAEl T § T@ W iR e
0= Bl © 3R T SN % R i Hqfed wd
21 Tt SeEe s et ©

b 3gTEYIT 10.8 & quia: wika aen famm &t
Tefd 3.3 x 10° kg €1 31 Fel @ &HA
500.m? | 9% T FAf¥=d 9 W 960 km/h Fi
e H SE @ 2 () T o FIY a2 et gt
o &9 IEIR SAehferd Hifag) (b) Fee 7 =t
Tl | 30 I3 W a1 &1 91 H AR gfs
AThferd HITSTT) [T =T &cdl p = 1.2 kg m?]

(a) (b) (c)

fer 10.13 () 3O @ M| & GHIT WA (b) T g7 T Tt & (ke § TR a1 X $1 RITaE
(c) TRIBTITA & TET T oA arcit 91 5 SRREr
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ZeT (a) TER 9 SeEE! 9 ¥ Hqferd s famm
1 AR
APxA=3.3x 10°kgx 9.8
AP=(3.3x 105kgx 9.8 m s?) / 500 m?
=6.5x10° N m?
(b) THIHIOT (10.12) ¥ TH IYAE o FI4 T8
T el I8 it SRl o oIS SR T IUaT Y <
21 q9 3k o g

APzg(vg —vlz)

TET v, A F1 FR TS F SR =1 a0 v, I I
et g o = = 2l

2AP
(Uz - U1)=

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

AP
(UZ _Ul)/vav=p7z 0.08

@l o $ I F 9 9@l o A 9 H A
F1 T | had 8 % Al g =R |

10.5 IAECT

gft T AR WA T B TN 98 M § 3 qfewe
STd B O T § 39 Gfaly Wi Saiie S0 o w9
H <@ S Hehdl € S S | Y58 W T ¥ I Ty
ST BT €1 S8 YAl hed €1 el 59 1 Fagl o we
T gt & 99 T8 o Iufterd B 21 fa9 10.14 (a)
T ST SER 9% = 1 & w2l o o Th a0 S
1 W1 oI 2, Tt wie i feer @ S Siefs Sl
IE I FHM Ta ¥ Freell ©ie #1 31ien = ¢ 4
I i veg ¥ foazenfug & o 3T A 9 wie @
=M o foru aferes o1 1 Savaehal M| 399 &Y
g fend fehterd € o dt 1 qoil o 98 1 A
A T TS F HIh H WA HN I T8 F 9T h
UM 21 21 372, 59 1 S Hag o Gk W T v
AT Y el § 3R e feer wdg o Gueh H el i

e fesR 2| Fore Feer e 9§ (31 ) <SR9
FW S & gl 1 A7 GUE Y § Ggd Sl g qel
Tl SO T H1 9 v el 81 frd oft 59 g o
fIu, S6 S 1 Hde 39 3 1 AR Tiedl € Sefeh
F w1 waE D w1 AR Giwdt 81 36k HROT Hael
o e o o 3= 81 Wl €1 39 WehR o Wale ohl
WA YelTE HeEd gl S U W @ 99 fohae W afw
I T W 3Gk T fhgerd € 3l YR g9 w1 W
Th TR W fRgerd 1 fmedl oy =1 <79 A 59
T SEd1 § df <99 ok 31 o SR %9 I WA H
JoId & I8 HH B S € 3 37d H I e e @
[ fo= 10.14 (b)]| T A H SRR 68 W o fEer
Tl B

|Ax=vAt

B E

(b)

f1710.14 (o) T GHIR i< &1 @2 & &9 @ 59 &7
TF WA 5@ @ia &1 el w2 Rex &
e F9 wie v a7 9 e R TfaE gl
(b) UEY § ¥ YA€ & fora v farawon
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9 Tfd oF RO 9 % Tk WM S foRrdl wwd
ABCD & &9 ¥ o §® UHT a0 (A) § AEFD &1
wEY o ol B 39 THA I § %9 W Th &0
fapfd Ax/1 Sc9=1 &1 St €1 =ifek wefed 59 | 9He
o WG+ o ITER faefd sedt St €1 Sl ok faadia
A g urEn e @ T ufdee feepfa w1 etden
‘forepfa aftads =t < ‘fagpfa T’ S1eiq Ax/ (LAY
T v/1 G el 1 Wi femen Sl €1 YA ol
(=01 ‘321") hi IR STE&qUT Yideel qen foepfael
& w9 ° & W 2,

_F/A_F

v/l vA (10.18)

YAl 1 SI A @S (Pl) B1 38R W A
N sm? @ Pas @l ¥Fal & faamd [ML'T] €l
AR T Il 5ol ST IHT, Teshled A€ e aveli
S IR, T, frergde onfg &1 e1dan %7 ¥ e
g FB WHAE Wl o YA OlE ROl 10.2 §
Geftag €1 & T a1 Sl o T W <1 deA i aard
€, S Mk foy Aere & Wehdl &1 WROM 10.2 © A
Yo o YR W I HI qo | W SAE TR
(stferer waM) B1 WU € WA KT AU A
(1) AE-TFER 0 °C 37 °C % = TR Tl 2|

Ta 1 YAl O 9G4 W S ©, Sk Tl i
YA A9 98 T agd 8

p 3TTEYUT10.9 0.10 m? SAFA hi HIg HTg h
e frdl S/ &1 eI | S Weh 3Teyl oAt
(for wefa Weq, qen =mu Wea o= 701 8) &
FW Y TR W #, 0.010 kg Gefa 9 fo=
10.15 &1 9ifd Sl ®1-hE 59 f@s! fhe
0.30 mm HIETE &1 &, U a1 ©i o ot Tl
T 81 9o fh T §H | R 0.085 m s 1 3TN
o W T 3R A B Tl B K hT A
ol S ST
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fere 10.15 59 & Y171 Ul 1 A9

ge7 SN H T o HRU U H T TE AR A
Fd B S § g8 e T uRA ¥ 2 9 et
YU o MR mg o e | 37d: SFaEIu

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

g W TEIY] Yiqeddl = F/A =

v 0.085
P = =0 530%107
n= IR
forepfa =€

_(9.8x10°N}(0.30x10°m)
(0.085ms™)(0.10m?)

=3.46x10%Pas <

WRUM 10.2 & el i aH=dl

WA T(°C) IITHET (mPl)
Sl 20 1.0

100 0.3
fCa) 37 2.7
YT &1 d 16 113

38 34
frered= 20 830
RIEE 200
Rl 0 0.017

40 0.019
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10.5.1 I @ a9

G Se Tk Tyve fordt aeet 9 firer @ @ o e1aw
ek T qXl 1 Tl i off Wiwar €1 e & A=
Wl W ey fd S 8 Sl ® @I gRueeeey
fue Tk RO Tk el ST HIdT €1 WA
et g8 9 &1 93 ae e T il gl At
Tt g o F QT ST 1 T8 @ T T R
I 9 fave i 7 o ST 9 39! e o
faudia wr w3 B T o RE e W 5 F
st ® 9 1 W@EA 7 991 Wl H BRI a?l TR
U AR T Sl ST, W (1819-1903) 7 3
FU0 51 F A dew g fefua e 2

F=6rnnav (10.19)

™ Wi &1 AW Fed T T @i & w6
A T8l &l

A o HT I8 T TH 9 ST T S
AT o Ut B Rl v Aeem | fina fyve
AT Hch TH TTH] TE 0 FL Tohd 1 B9 91g
H firdt weh auf 1 s R oA Higd w3 21 oWy |
IE e el oh I IRd il &1 S-SR $EehT o
Tl Sl €, Heeh M ol o sgdl S 81 3fd § 5
9 W HRRG TIH 9 991 Ieeled 9, Tocd 9 ok
qo & 91 €, A 72 St qe @Rl I €l Wl €1 e
auf 1 9% IR o @ ™ w1 R frd ?1 G
sraeen § dwig 9 o T gR feen S R

6mav, = (4n/3) a® (p-olg

&l p @6 d% qe el o HAY: Hefd T 2|
T e e ®

v =2a (p-9g / (9

31d: HHHIG o v, el o SR ok o1 o HL e
A € A1 HEAH & AT oh FGhAMU! el ¢

(10.20)

79 G W o1 ST 6.2 W H: M T Hehd B

Lsag'wrw.w 2.0 mm =21 areft T sl &
7% 20°C W 6.5 cm s A 97T § dA o b |
it @I 81 20°C W 9 1 AEA 1 AHH
HIFTTI de1 T ¥4 1.5 x 10° kg m® a1 drel
%1 e 8.9 x 10° kg m™ |

g7 W v,=6.5x 102ms’, a=2x 10°m, g=9.8
ms?, p=89x 10°kg m?,

6=1.5x 10% kg m| FHIHI (10.20) ¥

9 (2x10°) m®x9.8ms?

n=<x

— x7.4%x10°kgm™
9 6.5x107" ms

= 9.9x 10 kgm' s |

10.6 TS dAE

3O <@ B foh et den 5a oad o el ferd; s
hT SAR H el Y a1 § W Iq@ i T IR
e U &l Faderar feheg w1 Forues < ®; oo &
1 Sufefd & off dct € 1 S § SR TG W 2
@ 91 T U o 3 1 Ul qeh S 33 W €,
% g9 % a1 g8 FH R R I H gI | o
Toh TR T Faehd wifep w9 SHeh SR e €
Teh 399 A o 21 A SR UH & o e el
1 T el ¥ Gafud €1 goll 1 ig e anehfa
& B, T ST SO U T S g 2
3o S fordl U SSerd € dl IR Tk s IS
B 7 I3 1 o e ol erdl 81 39 qrEe
1 3 TG hed &1 I8 Shaet el § 81 Fehdl € itk
i o IS T 53 TEl el 376 B 9 RSl i
THFH 1 TI B B
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sfiferant

10.6.1 TS St

T 5o 3T STUET S S AR o KR TR B
Ta o i Tk U] AU SARORAE SRE 56
WhR 1 Bl € foh 78 310 SR Al Wl oAropei whi
AR eTehftia B € [fo 10.16(a)]1 TH 3T &
IRUMTTEEEY TUsti o fa ot fefast Sei 3a=
Bl 21 Teurfast w1 o1 uftor 59 @@ W R §
9 97 U I h IR IR Y fo=md fohw TR
foafta © qon St W 0 B1 uig 9l erugeti
afra feerfast ot a9 it 21 98 39 qe9 ¥ o @
o 39 YR ok 73Tl o forelt Toae (39) & oH &t
3T 32 T TR ¥ R fa@ (s o1 arvfierd
FE) o foau Sl T strervaRdl Bl 81 T8 A el
ST AT Bidl 81 U o feTg I St 40 kJ/mol
o EIY Bl 2

39 53 o I3 °h 9 fRE o1 W gw fa=r
F%d € [ 5 10.16(b)]1 59 o Fia o 219 AT ol

5 o it STupel @t ol o P fuk eidl @1 er:
I 39 T feufal o STER, 9 ¥ %H A IO
&hel T T I H &1 TS & ke § I
FH ok Ty ol @E el uSdl B AfuemEr g
ufeeiel i eH 6 qe7 % U W GHE ehd 2l
et 1] 1 g8 W T | foral e STewde Bt
22 S foh S oA foRe ST e ® @ oHn )
%! QU ®9 9 59 9 e FehTer w1 S o6 onef =i
T aroffq oo T o kT S et wfEw

¥d | 3@ g3 A 72 ek 59 sifaid i
Ul | 1 € o7 Ul ®Y T T g3 T B Tkl
[ 10.16(c)] 53 3T &1 T z =0 W FS & 7]
AR F1 T R I F TeH A & 5l 2

10.6.2 TSI el del S aA1d

31 Goft Rehl, SIY A S Rl FEer T@d gu st
T Tedl faem fhean @ 6 <9 o g5 & wWiy Sl

H 59 o oMY 3Y0] & W 9] SR’ €1 T AU %
N D BN Tefast e el 81 T T &Y
¥ I8 59 o Wil ok U] U STUTehd A B € Al
S QUiEd ¥ R TN AT T K AN b STET
aeft Bt ¥1 39 bR Rl 5 % U3 o 210] ki Sl

oG Bl © IR Afirsh 53 S e =R dl g 3R
fesh ot @E wE S| TW qeT H 3Hk YRR
FugH o foT g9 =1 T uE dfas fren W faER
FIT S fordt T B8 W 9@ Bt © S HHiR
v W W & fau w@ds @ (e (10.17)]1

Z
AR

a

@ © )
)
o o |
o ® AN N
(a) (b)

(©)

fer 10.16 fdl 59 9 T W 37T 1 ST SIRG T Tl BT GG () [T 59 & X 791 ST TR 374 3737
& HROT Tl H 9 T §1 AR BT [end sremeor srerer gfaemsor gt 81 (b) Tet T2 59 % U3 @ fory

(c) STHT (A) T Ffaswsl (R) el &1 Tgor|
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—> d\<—

i i
F
(a) (b)

fer 10.17 f&dt fFeq &1 a1l (@) GgerT ° &% fheq
(b) o1 AfaRe X1 ae aia feed|

M ST wreaeen ¥ g9 fod o 39 o1 R 98
1 fordlt B 38 d s ger &1 =5 fhed #1 &
(31 Y3 1 &hel) Wg A § o7 o1 frene o
ek STl eiTit| gHenT 21 @ o eviafiss ol o faradia
w1 feran T @1 W1 A8 ST o9 F @ al STRifua
o1 g fohan T s Fod = Fd @1 Sl W&
AR I8 21d fthed o wiea sifafiea sl i 2
o foh fthed 1 i Tenieh &Sl 53 Sl S €, 3R
HAfafier &we 2dl 21 et fifed o &1 Tivdl B @
e offer & %9 2ia © o1a: fhed o 91 %3 B 2
o AT el

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

(10.21)
(10.22)

¥ S Y qE w1 URAN B| T 59 % Ui
Thih &5Thel 1 Y Sell 1 € =feld B 1 Hid
Thish o W el N AR 5t 7

1eff qF TH hael Uh 59 o IS 1 = il T
3Tfieh WM €9 | 89 0 oF g9 A1 39 &8I W
o e =ifew) 37 feafe & yia <5=t g & <M
3R ok werel W R B @1 SIeoeEy A wref
o 37U STH | Teh TEX 1 SARTd id & dl g
FSll A B WA 9] AR o8 Toh O H Gfaehiva
oo i LRI e R T e e e B
U ®U ¥ B HE Fehd € 1oh JGIT ot <l ogredf
o He TS HT ol € A T8 I W & R 2

S F9 & AUR R FAfafEd geor g
FW T

() TS I 59 qq1 A fRdt ured o i Ay
& dd § Ufd Ui @iaE W hrERd 5 (36
Ui Tehish @IhSl 1 YT Sell) B U8 8
iR o STV ! ol | SIaTSS oF TS i
rfafie oot 2

(i) TS o fordt ff fog W &0 g8 77 (Fw &
sfafter) o Tk e ©fE Eehd © qe1 39 T &
Ufd TRl e W @I o clead qRET § THE
qenr fen § fouda g3 o1a 9@l S T heu P
TFA &1 T T areeee § © iR e ered
o T I W TR SAUET TSt i T @l
1 HET BTl T @1 o a8 AR AT @l
1 AT SR T © 9u1 S 39 W o 9 SR
& 98 3 U 3R Wiwd € o 1 feufa o 7
AR T Y e | gl 71 4 ok ¥,
T ST i e e
fo5 o151 10.16 (a) T2 (b) W <N 70 & Al shored
FeX Y 3R Y Tehieh ofaE § o arell 9 S 7

HRoft 10.3 9 fafe=1 @i o foT g a4 & 91
fEu Y €1 g% e 1 A A9 W R L B g
o THM YRS G 1 HF q9gfg o WY HH 2l Sl

2l

AR 10.3 ST 710 A9 W Fw g6 & I3 T4 qdl

TSI ZTHT

L) Ik

G C) St

(N/m) (kJ/mol)
Siferad -270 0.000239 0.115
SfedsH -183 0.0132 7.1
THHA 20 0.0227 40.6
Syl 20 0.0727 44.16
RNy 20 0.4355 63.2
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sfiferant

I - TN WA-a1g TE Setistl o arT o
WA qU1 3w YA ol wH ¢ Al e 3 9
forqerm 3| qen g9 gl | oMk Wt Bl 2
99 10.18 H ITHIU o 3@ o 3TIUR TH T8 Y
& A9 T B TH =99 Afds wiE H wie T
o ferdt U H w9 oW1 ], G HY TR ST w1 Rl
Bl o & dfae fee fem w o @ dig I
TWH, Tl o E 3R o1 T@H Fdferd L o 2|
% W W UE H 9ISl SN I3 © Ak I8 hid
e o Al AR 1 B W el iR g8 e
HRU T Tl A= HT AR Gied | 3Td TR IR FH
92 TEd € 96 e foh @i g9 ¥ e e 7 8 W)

fer7 10.18 I8 G A9

T ST aTrervaes Sifafiad YR W g1 a8 e
10.22 T F&l &1 TE =4 9, 59-91] HATS FHT T3
&

S, = (W/21) = (mg/2])

STel m SAfafier Hefd qe | i 1 @i o e fmn
1 T ¢, TEIER (la) 39 A2 1 T FH ¢ 16 T
Fa-a1 aUYSS qd wiferd B

10.6.3 HUH 0T

frdt 311 WM & Gueh qa o e 59 1 U,
AR W THF Bl Bl Goeh fag W g9 7% W
TSI T §9 o SIS 3 IS W THRAT ok o vy
1 Gueh v Hed &1 38 9 U Wi i €1 Al qen
2 o fafs= gl o sfquysel W g fo=r-fa=r ghan
| ek hIv1 T A Te @ € foF g 59 foRelt 9

(10.23)
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o T3 W el el 39 W S S| SERUREEY
St o 10. 19 (a) | 000 790 €, HHA o I T qHT
F S T W W WIied @ W e
St 2 [f=s 10.19()]1

S,

a

&
<

S

m\l

sa sl

(@)

(b)

17 10.19 YT & 1 & @1 U T g4l S A=
SR (@) FHA & T 70 R (b) T T8 TEH T
o

319 BY dH AT TAEl 1 o SRl W
fere shed €1 St o f 10.19(a) @@ (b) | <eien
T % ¥9 59-91g, S9-9g q¢1 39-5d % IS
TES,, S, S, ¥ wid &1 A Az o gwef W eh
I GUeh Wal W qrEeEd § g =fewl fae 10.19
(b) § B9 7= ey a1 T Fhd B

S1a cos 6 + Ssl= SSa

Ik S, > S, A Tk HIUT T FI0T B S
U q TN T SAUYSS| ST 9GS HIvl © dl 5ol o
U] Th SR T 3R Tl T AHMd e € den 3
o SISt o WY gaa €9 Ul FI-3W JTIS Fl
I | agd Sl o9 Bl €, oI a9 59 39 i e
i U&n A =1 9l o g8 W U o Wil Bl ©

(10.24)
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T IR % WY fRE f 97 W THA R, AR 59 F
5] S % ST A S S R A S A
g, @ T8 S, I HH F M TEAY, cos 6 T Hhal
@ o 0 W Bl Tehdl | T O =IAHI0T B, T U o
= I wles W EH 9§ 8 © o gt o qet
ferdt off oeg W (T@ et el W@ )| HEA,
AqHTSIR gl M Al Sy, el W 81 e 3%
el STl ® o W9k 101 Bl 8 S ¢ ey ue
et fex TEet Y €1 S €| U qen 9 o
e HYeh v a1 FH o AU U o STl FehRe
! e S 2

10.6.4 5 AUT FeTalcl

T3 G 1 T T 4 ot ® % 9 e 5ot
Jra kT U I ST Tk A K9 hI G o3 qel
TIgel MR Bid €1 0 39 qe 1 39 @l
ZhM: favive T &9 W o9 o 9l T Al S
T gd o el Bl &l H, STUET 3T T o 9He
TAIT GrEA o e Hl o% qen geree et & 7 B
&2 U o Joigel fohd wRoT T €2 S R 'w
IR-aR == 1 @ € fon fonelt ga-a1g siagss o ot
B B1 o R KU U st o forw Seiifie e
T3 9l © et U3 thel Hed A el el § 9
T BT €1 B9 39 T2 i 36 Yk W WeAnid el i
Tohd TR MY W@ 7 i H Gohd € foh 39 Gy
¥ Tl 9 Y HH Teh 5 1 g § ded 21 37 97
o 9 a1 3T I (IeTne ag-Hfwre) Fregerelt
g dl 59 #1 9L Tt gl ?)

TS 6 T ek 1= ek IO 98 € TR 98
o iR 1 I I3 F G F T H Ak T 2
(e 10.20(a)]| 7 SfSQ 5o *1 *E Ta 55
e | €1 9K 36 o8 %1 e | Arst gfg w5
ST, G d% ¥ s S e,

[4n(r + An)2- 4nr?] S_ = 8nr Ar S,

I o< qreEeRen ¥ € @ @9 w1 T Te el 95
o iR qe STed o @I (P, - P) o 999 H TER

(10.25)

o N S gRI U 1 T Sl 9 Fdferd it &1 T8t
Eaicapt

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

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

(10.26)

(10.27)

e & H, Trdl ga-119 Fauys & fory, 3
199 &1 TR <@ &1 A SFadel 919d i 3R o 34 5
oM G 31fueh el 1 Sl o fag, 4 fmd 59 &
iR FE aF F oG €, WA a1 F gAIA
a1fares /@ W = [ 10.20 (b))

(2)

o7 10.20 r 3591 %1 g5, w1 aom Jorgern

et gerge [f9910.20 (0)] Y e foRdl o=
rere Tt Tfeept @ T Bl 1 goigel | < SHages
Bid &1 ST deh o YR W fohedl gerael & fag

(P-P)=(4S,/1
FHad 5 RO TG h1 JAgen a9 o g

Th! F Aol W el TSl ®, W Sgd 3t |
AR Urgl A e AETTH B

(10.28)

10.6.5 SHiITehIT S=a

T gUias g9Ea fhdt gaet et ¥ o o fagg sid
F FW IS (I=EH) Tordl afshd ga-a1g STaUyss
o A SR 9 H W T % IRumHEEy 21 e
o1 H 91 Capilla o1 372 & 91 27efiq oretl ik 1
Tt hET I Wi Tqed & @ IW Tl § I 9ga
affersh g1 Teft Ao k1 SE o fory ferelt wEt TR
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(b)

fer10.21 SR 37997 (@) T & R G a4 7 et
fordt gdcit Foit T FaEel RG]

(b) STRTYSS & T HT AT STRE|

TR Fe (B @) &t FeafeR FyFel W =R
FW & o w o 9ot ¥ R et got o A g
& (fo 10.21) | Ot e = | Gueh o1 = el
21 39 YR ShiSTehT | UM 1 IS STadel eidl 81 THeR
1 € o ol g o <A I reier B

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

=(2S/a) cos 6 (10.29)

T YRR, Tl & Hiar TFaege (arg-Id
ST ) YT TeT T J1a AIGHUSHT Tl & T &
fer7 10.21(a) 5 3 fagalil A@ar B W &7 Sifgd
FINTT, 37 Sl 9 GAM TS AT AW, 7q

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

&l p STOT T G TAT h H FOTHIT ITIT
Fea & [RI7 10.21(a)] I T (10.29) T (10.30)
T ST T §H W F 2

hpg=(P-P)=(2Scos 0)/a

&l 1 TS @ fade qen SR (10.26) T
(10.27) ¥ 98 T4 € a1 ¢ foh shi¥1ehta S=1a i
HTUN I3 76 & Sl q o AR o oY 7 At
BN ok A1 AT Taell shivrehl H gigedt de |
Ig S cm 1 HIE HT BT 21 S & forg af
a=0.05cm ® o I % Y83 T (FROT 10.3) 6
I Heh BH U B

(10.31)

2019-20

h=2S/(pgaq)

B 2x(0.073 Nm™)
~ (10°kg m™)(9.8 ms?)(5x10"m)

=2.98% 102 m =2.98 cm

I e, 9 g9-aess (A ER) SUd ©
S/ fR W F g € 1l cos 0 HOTHES €
ISR (10.30) ¥ € T2 ® foh ahyrell o g9 w1
ael = iR ST ® ererfq ShiveRta roe g 2

10.6.6 TSI a9T TS a6

B SO U q1 7 o IFT-Hes O TS Gl STefe
W ¥ T HUS] I FA H TUANGR AT WG
HicTeht, T TS i el qol TEeleht | i 2|
3BT 39 Wfhal 1 el wifd w9l

STl | o W IS o I g AR 2| HeRT HROT
Tg © foF ot 11 ot et &1 wien & war; ereriq
7 <l o ST Gueh I3 1 el Sgd A Bl B
IR S AT I I HT Fohdl BT, T ST 1 JaE
ST %1 T2 Wehdl oIl TS 3H YR i Feifa TaHSIR
SN U K1 Sl &1 STqHISRl o e1v] ‘R’
3Tepfa ok B ®, ToenT Wb o St 9 emepfia &
2 qen v o W, de ten 9| 9, 3R 3H YR
Y 3] TeA-del IS S h1 TIG I 21 Tk
gfome 1 fo 10.22 % o= o %8 & €9 H 3@
T R

STOT AT ¥, 9 TH 39 YRR Fedl foh STIHISIR,
9eh 7] T R W 5@ &1 qon TR M | 9m
ST It i eRTid L & S qH o @1 fiereht
TS TG STcAfish FH HY <A §| TE SAAYSS A
ottt 3fie § off et & TRl § o sTounis
g iR 7 o e g4 9 9 R g0 I e
STUHTSIR] 3T9ET Shael HWTE o folt &1 &1 o o
A Wi STFhT 1wt o o wewgul e B
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b 3STEY0T 10.11 2.00 mm IH i fwdl

ShYEN o1 Faen fau s § W 511 o 78 9
8.00 cm ¥ A% AN Sl B el o S |
Td fR W reiiela gegen Far o fag el
o i STEvdeh @ F1d HIfT| FIN o q9 T
Sl 1 Y8 T 7.30 X102 Nm! €1 S
T = 1000 kg/m?®, IATSH € = 1.01 X
10°Pa d¥1 g = 9.80 m s2 | @ A ot
qRekferd shifaal

gor Tl wa & Wi’k 79 ok goigel & SR T
e = 2S/r, T&l S FA-TH Y3 1 S
A r goigel 1 B 21 Fel e i, 5o et
& € 59 gS 21 (fred T %o w1 9 o fag |
39 TS T T, o7 39 TR § I S =
[ ——— A4S/r T B €) | IAGE % A1 9 P, = AHUSE
IR 3@ W F AR s B § v T + 8 cm Sl WY I T AUl

¥ firema
o K P, =(1.01 x 10° Pa + 0.08 m x 1000 kg m~
X 9.80m s?

=1.01784 X 10° Pa
37 e o Wi IE
P =P +2S/r
=1.01784 x 10°Pa+ (2% 7.3% 102Pam/ 10 m)

P k e = (1.01784 + 0.00146) X 10° Pa
=1.02 x 10°Pa
e et % @ W o ffeh Serden dTela §, ord: FEl hyHel i B
s 8 e 1 & Jorgel 1 B JE T B (ST T ke diF
fI710.22 STTHISH FT BEATOIH - ‘SmmStE sy g W Sl d TR T R1) qoe o fiw e
¥ & & e g e 146 Pa @1 <
|

1. Tl w1 JAgd T I8 § fF 9% vifed e (S8d) ¥l Au Sepfa ® ufeds & ufq wet §
h1E gfder TSIl 3Td: U i 3Mehfa a¥et i ka1 fuifa et 2

2. %9 FHUIET Sl 7 TN THHT U WA IS el 71 Y G BNt € 9 I Ak THE
YT A (TH) 1 Wl B

3. fk foreht T g Rl &9 d A W SR st 9 F € W 31 19 P, W1 St e &
o UM o ®9 § 39 YRR qRwifyd feran S @ :
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10.

11.

M@ HT HES UEh (Pa) 31 I8 9dd § N m? & 21 <6 o 374 T A% 39 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

UheT 7 77 : 59k STIER foRmmeEen | et &1 3« 39 9+ foigeti R S gar S9E W fem

&, oA 2 @1 ot uReg el R SIRIfud <@ foe1 51 39 ave o weft faget qen o it e
W FARA & S 2

ot Tet o iR /9 TEUE h % WY TH S o AR qRefdd & §

P=P +pgh

TEl p T 1 T & 1 THHHH /= T R

Rl T STIIEY I ATel Ued § STINEd] Jared, THIEH T o IoiE fog 9 Th dehe
o yerfed e ol 3TFdd 1 IR SHE @l 2l

v A = 71 (0 AT qA A FATHE FTS HT &TFA)

FHMICT el o Te1d H g THIHI0T Hefd HRewT o 7 o R B

Tcft 1 fasTd : 78 fagid o UR 58 g9 fordl o Y@ & SR T4 % €, 9 <6 (P,
Jfd Tehieh 3TAA TfAS Sl (pu?/2), A Ufd Tehish T feerfast St (pgy) T AT TR
T §

P+ p1?/2 + pgy = Fadis

g HIHROT, YoTd: TR JaTedd, T TNl aTet ael o oIl AN € STell St §eeor fem
21 I YA 1 IS 59 &l B o7d: S HUT AT G B A G0 kT i el
2 3R T TIfas el Wl FO FHol | &8 <t B

T T | s1awqu faopfa o fau raeus yfaeel &1 sTavaehdr &l gidt, W wia fordl aRat
R AT Gl oIl Sl € df W Wi o7 St €, fSEen R 3ed s e faesfa
Iq=1 B Wl B S HHE o 9gd oF WY Sedl 81 STUeYu Yfdee Td e foepfa w1 wme
T o Y i TN O phed

Tel Wefiehl o 319 | 31ef ¥ S wrem W H ¥ M ?

wIe #1 f7m ;39 oW % STER o 5= &1 e, St v9Har noh @ |, v o 9 TfaaH

?, %9 %1 YAl % R Teh T HU0 5 F 39 63l € S F = —6mav §R o4 feha1 S
Gehell 21

e 59 &1 g3 TG Wfa Thish dere R ARG o (AU Ufa ThHih SA%e wt IS Sl
21 ®), Sl 59 q1 WHla IS o ot SHgsS & qel H e hidl 81 T8 9% At el @
S g o AR (3Tder) o AUS HI UL THeh HATYSS oh UL § el B
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1.

faemoia faw=

T Tk SR AT | S BT AR U ThiR SR W STRIT 9o ¥ TR A H
0T Sl € o e wfew Ui § S o e § orded §1 qier o @9 o e Caet’ 1 wEn
fohan TN @ oR oTqe W Wl 1 Uk ek § S U o nThel W Afeiere SRt B B1 aedl o
T A A F 901 3G Ta0g AR A o | GehoTIcTsh SISeld shi STEgaIehdl 2Rl €1 Jl SR
T W o S9-39 ¥l | ® S el o U fog @ g fag o uRafda @ s )

o I8 FaIfa T e e & e ohaet S, S foRdt o 1 AR steren et § g 3
e, W E S el €| 9ad B @a o o {6 W I B €1 el 1w e (S fR
o5 10.2 ()] & <9100 T B, SEeh fafsr=t weten] W 9= 7 ARG B o6 ShT0T SreETerEe
¥ 2 2

3@ ok foru e

P=P +pgh

Tl T B T, T WA ST | AEEINE T W FE I8 Fa W S AIHRR ST
&, O] F1 SR e uw fred s o o srafedea w2

I @ (A1 FH @) arEdfash <6 qel agHueHd S w1 SiaT il B
P-P =P,

TET T < W R T e A A S T 2Rl & e e e e A (SpEriee)
wftaferd €

YRR el T Falle 1 HHf= Bt 21 Tl e § &1 SRRE Tk g i e Hedi af
T e, @ o fog W < umiEnd tw g i FEd © 98 W S0 % 1 §9d 97 2|
o el ® vaF FE0 g @ 59 W el fagia @] T i 39 YR ¥ e v 5o
g fman e & oft o o =g qen B, [ 10.9] #1 HE HHE (10.12) H iU Mg
uH | %A g

A9 ST R T % WA R A el 81 4R @ YA O 1 FT HA U S
ot T & 9 TG W SHoh WA 1 Agfewe Tfd 98 Sl € IR n off 5§ = 2l
T8 W S i Ferfas S ST oF STujet i feafas el &1 sTdan 31fush B o HRu
T3 A Bl 21 ] Uil Y hH W % T A €, F FAYS W (S B gHh wmal
?) TS Foll Bt B1 I€ helel Uk XA 1 & 07 Tl 2

.’ ML'T? I%kd (Pa) 1 atm = 1,013 x 10° Pa, <@
e Y M L] kg m™ sfew
e ) F T e
ERIECIRIUIED N 7 IML'T'] Pa s or arfesr
(P1)
T3 e S M T?] Nm 3rfeer
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10.1

10.2

10.3

10.4

10.5

10.6

10.7

AT

T Hif =t

(a) Wfsh 1 37deN AHE %1 W W K =9 AR g B

(b) 6km 9% R IGHUSHA I TS 90 T IIAVSHT Il HT TS T &1 STl
?, 7y arHUed 1 faeaR 100 km | ot aifuss = % B

(c) T <, Ufd Uehieh &Il TR oM dlell ot gidl ¢ qefd godifies < ueh sifew
Tfer B

T HifS =T

(a) R T = o WY TIY HI01 AR HIU BT € Slh Sel hl shi= o WYl T
FHIU = HIO B B

(b) Hid & =5 GUTA TS W 5ol thold 1 JAE Hidl € i I 3d I8 W 4
T 1 A I B (T TR W STeA Hhiw el H a1 © Seifeh IR UET AL
H 71)

(c) Tl 59 1 I3 T I o &mthel R R T s B

(d) & H ol STUHISich o TI9 HION HT UH FH AT AN

(e) fE fenelt STed ot 1 UE 7 €, o %o §% 1 3Mhfd 2o TR el 2

T TR o WY e Fe § § IUYH VR DRt 3H Yoo o e TN w1 gft wife:

() =9 &Y § Kol i 53 T o S W ... B (Sreav/sean)

(b) TR <Rl YA 19 G W.......... B, STeifen Seli ! YA a5 W ... B (/)

(c) @l STEe TUlieh offet Sii o feTt STa&q Wfeere. ............. o SR T 8, Sielfeh
A AT . o SR Bl 2| (STl feehfeyraent foefa a1 <)

(d) TFEh T o sTuladi yamg § o1 fheh Henlvlq W o &t 9 ¥ g ¥ .......... £l
STTER B B (Tefa w1 Geemyeelt fagid)

(e) et oy o & forslt A <k Ated | U&Y 1 =at ardfad aga™ o &l o fog
e =el 1 ger T ... Bt 1 (SHfershy/a)

(a) ﬁsﬁwaﬁ@aﬁ%ﬁawﬁ%mmwwwwaﬁmmw
=few, = & R =

(b) & & forelt Set et i Tt STferal gRT 9% Y H1 YA H §, @ STl o o
T el e ¥ g 5ot ¥R e fehadt €1

(c) ISR TG THA TlaX T NS gN SANfUq @ i 1Y FE F STHR a8 i
e garet o 1 efersk sree b w2

(d) Tt o= & I fog ° Fire drell Te 39 W 119 #1 IX Juig 3TRIfad L 2|

(€) hIE TEhH fshohe i 7ig oY H WRaed YUl I STIE0T &1 |

F TSI % S e 50 kg TEfd I I AR 31T TR T 1.0 om S i TH & JaAhR

TS W Hqfed fru gu @ 1 afas wef W Tt g ifad g 7| i |

IRfaett o g A 9R @1 YA feRen T em URehd 3 UH ¥ 9EE

984 kg m® ¥ &1 Tl YRS 1 ITART Hich I TH IRHSHE T o fae TRE-w9

H1 FHEE T R |

T dC ©§ P FIE FEAE GEAT 10° Pa o Afshad Jfaad i 81 & o g a8 T8

T | 1 T8 HOA o HerEnR o i e 4ol oY o TR W T S o fon Suge € 2

TETERR 1 TEE oM 3 km § | TS et 1 SUet i |
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Tl ok Atk TOT

10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

fordt ge=fad sTemERd fade & T Afuwad 3000 kg Hafd i &R &l I8M & fau
FITE 7 | 95 Bl IIM oTet e 1 31U 12 1 &hel 425 cm? € | 812 freed &1 feran
STfiehad I@ TWeA HITAT AN ?

et U-eft T <A1 ometl H R S den Reeifee foufie 1 O’ TR § geeh FAl € |
el STt 91 IR o &9 HHY: 10 cm 991 12.5 cm S B, @l <A syonetl W IR ol W’ THH
2 | foafie o1 miferss sed @ IS |

IfE 997 10.9 H GHEN §, U-elt 1 I gemell gt < gdf SR 32t S ol
o ol H SEE 15 cm 3R 9@ < WG, f A genett W UR o )i H S Sfat R | (IR
1 AU T = 13.6) |

AT T FHIHTOT 1 U fohedt 7t Rt fordt faafirent oF Sier-vame o1 fereon 37 & feru feman
ST ekl © ? T SIS |

Tl THIRLT o STIYAN ¥ AfE Fue 3@ oF WM W YA T4 (TS I1@) 1 9 A
FI TG HIE 3 TS ? TR SV |

et 1.5 m @t 1.0 cm 52 &1 &ifast et @ fraeda o1 srafad yor e @1 @ | afg Teft
o T R W ufq Yehe T e ot fierad 1 ufEm 4.0 x 10°kg s €, @ el o g
ol o o ek T Hifae | (Faads &1 996 = 1.3 x 10°kg m® den fewds &t v«
=0.83Pas)

(3 =78 off Site e =R for 0 5@ el § Wl yore %1 qieher el ® 1]

fepeft et arepaT of TteroT WA ¥ S1g-ga o iR 9l o SR 1R e o 53l R -y
1 A HE: 70 m s M 63 m s 7 | A T HT &ABA 2.5 m? 7, A 3T R ARG
IeATeh d IReRferd SIfSTT | 9 &1 o4 1.3 kg m &lifST |

o 10.23(a) @@ (b) R 59 (TAFAREH) 1 et are <9id € | 39 <Hf fosl & 9
HH & T § 7 RO T I |

p ll_'/\_’

(@  frr10.23 (b)

Rt B 99 ) AR Tl 1 STIIE HTE HT &HA 8.0 cm? ® | 39 el & Th R W
1.0 mm =9 % 40 geu fox €1 AR 3@ A F fR 3@ F oy W # R
1.5m min"' &, A 951 & 8o S o1l %o 1 FehEE-we T i |

U-3TTR o forelt R &1 91gA o faeraq § gat & arel e T S99 39 | T udqelt
g 1 fhed o9 T | 36 IR % R R W fFeq & 9ueh § T fhuer amen o )
MR S 1.5 x 102N 9R (5w 5@eht 191 9R o gfaferd ) 1 oreran € | fvger o
AR &1 e 30 cm @ | DI i fthed %1 I3 7 feha € 2

feifrd fos 10.24(a) o forelt qael ga-fthed i 4.5 x 102N &1 Bl ¥R G991 =0
21 T8 (b) 9 (c) § = 35t 59 & fred 3ot arg W fRdar wR d9el Hehdt ® 2 3R
ITR I Uhfds oMl & STER T Hifey |
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10.19

10.20

10.21

10.22

-

40 cm

40 cm —
40 cm

(b)
o 10.24

3.00 mm 551 &1 fFglt TR &1 95 & it HW ok q9 R @ FA1 2 20 °C AT W IR
T3 T 4.65 x 107 N m' ® | 9% argHeeid <@ 1.01 x 105 Pa ®, a1 R &1 9 & i
Trel-3feeR ot 1d HIT |

5.00 mm T2 o Tehelt W oh foera o qJerael o ot S-SR &1 22 20 °C 9 W
T ok foTd 1 53 a9 2.50 x 102 N m' € | A% 3¢t fom o1 iE a1g 1 Feige 1.20
3Mufereh = o AgA o faead 9 R e 93 H 40.0 cm TEUE W ST, @ 39 A ok
ofiR 91 <19 i, T hiferg) (1 argEeeid S« = 1.01 x 10° Pa) |

ITfafiem  31vTH

1.0 m? &5(%eT o STieh SN oel Tohelt 3 o1 o= | Sreaier fawrsier <iar g &1 9t
o sfer e € | faurse e ® e 20 em? &l 1 esidR SIS € | 3 1 Teh W S
T 9 AU T AN 1.7 SATUfTR Sel o Rl W WU R | KT AT 4.0 m S ek R MY
T | ST I A€ T & SEAYTF Fcl URERTAd BT |

o9 10.25(a) ® 39T AR H1E B fmdt s o o 9 o </ %1 q18als ol ¢ |

U9 gRI e 1 SR Fehter & g S fos 10.25(b) W 9T SER WAl @l

2 | T oUW W € qen argHee™ <™ %1 7 76 cm (Hg) ® |

(i) TN (a) qe1 (b) § a4 § 9 9 & FRUe <@ qen o @ om (Hg) & A5
H faf@u |

(i) AfE FAIH 1 et 91 § 13.6 cm ST @ wiel (IR o | Afheoia) sea faan
ST & FehX0T (b) H TR H o1 afiard= eI 2 (79 o 1aa | gu oie ufied shi Suat
HITST 1)

Tq Hi
202§n .
v
18 cm
(a) (b)
fa710.25
2019-20



el o AR 0T

10.23

10.24

10.25

10.26

10.27

10.28

10.29

10.30

10.31

T U ok TR o e GHH & TRy STRfaar fa=-fa ® | ee I o SER U kT e1dan
forelt S qeh W W R A WA STl € | <A WeRol | ul o SMHRl W SIRifYd ot
T § | 3% T 7 A IR A Y A W T & SR 9% S 9 W S I o wieAi
f-for =/t g € 2

TfeR-emu o gug fRdt IR &, STl </ 2000 Pa ®, TH G2 9O S ? | ¥R % o
1 fohd S W @ S e @i forn | o dieh- S ot o e | (Tl BfeR
T RO 10.1 H = T ?)

Tl THIERIU Fed T A el § R e W T T wE 1 T w1 i qen feafas
Foften & UREdT o SRR HAT o | (a) A% &M 9t SUfEed €, 998 Aol o SR wa
o 71 o T < W IRede fhE TR a1 € 2 (b) S ae 1 a7 WG+ W AT ool 3ifush
Ul B W ¥ ? O ®9 H o RIS |

(a) I Fordt ot & R 1 TaTE Techia YaTg & AT @A € o 2 x 104 m e 1 faedt
oo | TR-yaTe w1 tfushdd =Tet F g IR 2 (b) dRIEd e 4§ ? (FRR
1 TAMA 2.084 X 107 Pa s l50) |

HIE agan et ffvea Se @ R frad =re @ e § S @1 @ 99 3Heh <M gat
o qeieh 1 &5l 25 m? B | A o1 1 Wl 99 o el 958 W 180 km h-! Al Ut
T8 W 234 km h'! ®, @ SFAF %1 Tefd F1d ST | (IMF F1 FF6 | kgm® ) |
fafes 9o 55 T o, 2.0 x 105 m 5591 91 1.2 x 10% kg m™ e &1 &t < *1 rafa
<l 941 8?2 AN o A9 R g k1 TAMAT 1.8 x 105 Pa s ST | 39 = W g5 | 394
I foha1 ® 2 (9 & FROT 95 R I o ki SUET Hifw) |

TSl i o W IR T T HI0T 140° T | A IR F 90 KO H 1.00 mm T2 T =
1 ot eft 1wk faw e S 2, @ 9R % S U8 o &R 1 qorl | Jell & i
IR 1 TR fohae = =l S € 2 (IR T = 13.6 x 10° kg m?)

3.0 mm T 6.0 mm T 1 3 Feh 10t et i Teh el Sgh A ol ¥ Gefl Th U-TTHR
I Tell IS S 7 1 A 39 el | S 90 2, @ 39 el Y IHT sgensti § R St o &/
o 1 ST & | JANT o dI R SeA H1 Y83 a6 7.3x 102N m! & | Tasf v =1 efiferg
AT STl T B 1.0 X 10 kg m? ST | (9=9.8 ms?)

UResfera /areget—smaria g
(a) T8 T € Toh a1 o1 o p S y (il #) o WY 3@ e o FIER T ©
p=poeiy/y0

T&T TR q@ T a1 H A p, = 1.25 kg m T y, T s €1 o | 39 e bl
R[S &1 I HEd 1 T8 Weheudl Hd gU o agHSd 1 qrd e @ § (Hwardt
e 39 Fram @ ura Hifs g ot Wit & g % am frea @@ R

(b) 1425 m? 3T 1 BfaTad | 90 h1g 91 &R 400 kg o e TellE 1 IS o HM
o A S €1 98 7 gC o S Sed wHa TeaR i e e Tedt @, e fehat
Aferhal ST deh W IS?

[y, = 8000 m @M p, = 0.18 kg m* ]
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286 oiferent

URRTE 10.1 T @ (WA =@0) T2

forhTemeTen Sfier o U |1 T8 off ST S Sqet | STU AU §HE ©S Wohd faar ST & fEan | 399 3k
ufe=Rr @5 1w o T | TEE Sk R A7, S el s @ T i 9I9d g5d 9 g €, ¥ ufiedd gu
A9 S & E o R o aifeatd et € o 3R o a9 7Sd 9 TEad € | HHE qen T S wigedt 3
YT 3TH Foh o dal o [Iud 79+ ¥RR o fafe=1 9 o T &1 SR TEaH &1 IO 6 A H o
? | WY, o Sdl; SH-gia, =@, 91 T S A SuRgE W @ F ' S | 39 R0 9 € % g S &
fora-df o W A1, o 99 o fIUd, g% d 99" 95 St gmed T B, worawy W & et s | € e
% HNO Y g WS € |

26.8 kPa 9.3kPa 13.3 kPa

B 13.2 kPa 13.3 kPa 13.1 kPa

ﬁif A
H A

hB

hy
N
F H
<~
F v N B

o7 10.26 FF YRR & fafa=7 ar ®1 s@fa @ @< gid 999 a9 ded 95T I 316 F1 SRGT 599 | &l fmdt
T% §3T-7Th % 39d I 39T Y E
o1 10.26 © fordt AFa TR o fafiy=r faget 1 umfEl « dfea eifad <@ <9t e 2 | ife v o g9 %y
€, o1d: g el o THgH ok g sl wEeor (10.13),
P+%pv2+pgy=f€2m'35
1 YA fopan S Gehel € | iR Al e ¥ o o YA oh 9 FH (= 0.1 m s!) G T 3TN €, 37d: BH
aﬁfﬁﬁmqﬁaﬂmﬁwﬁam%qﬁep\?}aﬁﬁmwmé’|sﬁmnﬁaﬁﬁ,mamqﬁ(ﬁi)%ﬂa
Tl (yurdt <) FwHE: P, P, W1 P, § WER HeY &l 39 YHR T F THA T,
P=P +pgh =P +pgh, (10.34)

Tel p & H TA
T T WA BT el o FEW AM b, = 1.3m T h, = 1.7m B4 & | p=1.06 x 10° kg m™® T R TH R
1 JATH I P, = 26.8 kPa (Tl Teehat) qen wfqs &1 YAIG <@ P, = 9.3 kPa UK BT 8, Wk &5 48 T §
o %@ 1 YA T P, = 13.3 kPa € | 39 Y&R, Wd %IE Al TSl B ¢ 79 3Tk IRR o el A0 o S
9T o & W A SR B 7 | WG Wl ge fefd W 9 <@ o sUeR B € | S f g s W vl 1S gt
=t ¥ T ® R sy qen v faem | 9 S9E | 2R (torr) 991 mm (Hg) I <@ o A o €9 § HH
H @@ S € 1 1 mm (Hg) = 1 torr = 0.133 kPa | 39 J&R, ¥4 W {9d @ P, = 13.3 kPa = 100 mm (Hg) |

He IR Wepfd o1 STEYd SRR © | 38oh feel 3 w1 fmiefi o ored €1 €, S 56 99 Gord € STel T
TSI FI R Yelled I €, 991 39 THF 9% 81 W §, S W A HY R fed B %1 YA F1 § | a9 R
A A GHA Shehlel Ul | wreeh W Wag qo TR g oft o1ifeh IR W P 7 @ T 9oy e S € | 59
T T B © T ¢ a1 feafa  we wA o foe aren i fauret gea | vaiw ann § o o 9o | 9ge 9
o %R fifere (ufed-an) @4 e S @ | 9K S8 T SR oed i STl e Y & WY, df < 99 8l S @
3R 98 YH: B H 1 W T |
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TS o T A9 1 HIOH o fIT W1 Teh STeRTOT ohT SUANT TR S © e et graee | (FemrmtaAier)
FEA T | TS U Ao, TSTEIA a1 STAhHE aohieh Bidl & ol Sfeet i ATl o woreed o o) § foverd=9 «ron o
Bt € | Fo 10.27 ® o =19 AIGH k1 Gfehan <wiie € R | 59 kA | Ul 9ol 1 SYANT A ok < HROT € | TRell
HROT I8 ¢ T 301 T e5a o W o TAM el €, faeh SRo1 gl W ol T <@ 1 619 g59 W I o o ae]
B ¥ | T R 98 © o S0 qSN W oheet U €1 @Ity Bt © ek hRon 7l i uel (N9 ague wed €)
%1 Gifed T Wl B |

T et 7 HAE W A H @R
TR (WeT-g7) Id 7 | YF WS TH
Yohe W F HH GAT ol § | Tk T § S
& €39 51 T 49 foRA S € (9@ are),
o T3 A YRG0 o § @ AHdT B
% qen < Ted faforet g 7 (smfefae < ),
T T I A B 8 | fenmiEe 9
Ifaq T S T A @ H A 7 | FES
w1 #XA W fagia gg & & arg awr
( SRt ) A garied g7 9Tt Yo o UaTg
&l Sferd @uteT gRT WG TaE § Tl
garg & uRefdd ferar ST Gekar &1 gefer
YaTE g BT 8, a9T gEa el & for 10.27 e o ey F ST W
QAT GNT T ST Hehell & | AT AT |

T ST % Rl 3R ferue 9y e &

Fi T 91g H1 T I fopedt T steran @t @ 1 (9 10.27) 1 T8 9 HIG1 ST € | HAgeH hieT
oFiadt /9 37 G qok g S ¢ R A o % @l S | e e § 9rg <6 SRR seEn S @ qen i
o A A RARRT H TR TG T T A G Fiemsd (AR) H G § | 59 @y (ReR) @ 9 g
H B € aER ogd oiE-T gerdt © | 39 STeushielly srafy H srfush Gepfud umet o 19 o Wele i a7 Sw4
T TS T o HROT HITEAIY Bl € | LT R AL IR FicTedt Fw e o €9 H GE IO T | 5
FI9 H g @ IR FH fRA1 S 7 T TSA-7Ih o AR AT o oA o Geft Wt @ | 9enfh g i sriiaer
(I @) e ki ety I8 % Wl € | 39 Yoh, bl et 1 srafy srdenehd @<t gt @ | <9 el § <@
SR <a o SR B WAl €l ged-wsh 1 W oty W o el Wl € | T@iy, 37 ot yare waje ae
FIeTeol B € | W, o7 R et o T W RARY § g Th W, Tdq Hieed g € |

fepedt At 61 To =T Yoh=A S e STRIITH <19 ok ST o &9 § Weqd feha S € | Rt v T a9
% foTe 7/ T&W 79 120/80 mm (Hg) & (120/80 W) B € | A T =19 140/90 mm (Hg) ¥ 1fereh & At 39 et
T q WY =ET | ST T w9 ged, TR (k) 991 IR ok 31 AT bt efX e g Wenan @ ora: 59 b
o2 ST ST B |
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