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+ Fopd E oA el U, T o1 wsd it o #Ror ot e gfinfod 8@ wewd € ([fed s 12.5),

el T 91 8 e e B
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ofiferent

qftr, f9 a1 #1 eltea Tfas oo #ed © 9 Hag
hTdl &1 SessA M Fadie 5 < g9e sl sl Sl
Bl oI ¥ 2@ @ T (12.18) T8 TR H @
for emeet 719 =1 eTidler S oheet 3@eh g W R
HA €, T AT SAFAT W TEN A9 1 3H e o
e ¢ for omeel Wi o eropifa fagra smee T
eI SR 58 W e faf= g et o qofa:
I B

e emeet i o frsior o fore ot < faason Y
Wik T o 1 k1 AMEH B 81 T (12.14)
T €9 H TH THR foE g T,

P=(1/3)[n,m v? +n,m, v +.. 1 (12.20)

reereen | fafe= i o srupet w6t strwa st
Sl GHM B ST S

- m '-’12 =- 2E=(3/2)kBT

Ha:, P=(n,+n,+... ) k5, T

T2 Sleed 1 Aifern e A1 fEm R

THH (12.19) ¥ &9 fvdt @ # syt &1
etk =l o1 STTHHA @ Fehd &1 AESSH o Th
3T & T= 300 K, a9 W W& a9t =1et i

(12.21)

.My, 28
A=, N, 6.02x10%

=4.65x107" kg

=838k, T/m = (516)>m?s?

F1 A THHI M WA A (rms) oA
FEA T SR Wy gR A= FW 2

(02 H B < 2> for@ g&d §)

v . = 5l6ms!

TH 1 HI HifE 9g | a1 & 97 o A 2
THH (12.19) ¥ 7H 39 Frewd W g ?
TAM A9 R gofeh U 1 rms =Tel 2fush eidt 21

b sEEvuT12.5 fre waRE § o UE A
T o ? ok goaTH 2: 1 o U H
s &1 9 27°¢ 71 A TG %6 (i) Wi ST R
A Tt Sooll o1 ST (if) <1 6T o SToad
i T HEF A =1l v T ST A4 DI
ST 1 THIY] FFHE = 39.9 u, FARIA I 7]
KIHH = 70.9u

Sl Sl

ge7 I8l 9% W A eyt o g8 § fan fenddt

(3TeEh) T W (wfd 1)) SiEd eSSl (R 98

3T T TE Tk WA &, FANA i TWE FgaHH

1, STera S o W 7 @) WA & (3/2) ke, T

% e Bt €, 19 o A W R St @ oI T

FT gepfa W R T

() i TR | el iR wAkH <Al 1 A uE
7, oW T QT w (fa o) s wifast
FollaA T S 1: 1 B

(i) 38 - mu, * = U A SiEq A e =
(3/2)) ke, T &l m 9 o T 3] T FATM 2l

(),

(07 )y
Tl M TG w1 -geAuH ® (3 1 WA €
IHeRT Y] B1) AT Ul w1 A o W

(V)

(Vs )y
YA 39 928 W & T g foh Swer afkaherl |
Tas1o1 o UM o STYR W HoeA i g FEiTehal
&1 21 A Ar9 1 7 STIRafda @ @ ar S IR
FANA oF s fREt o= oI{ud ¥ B, 9@ of
(i) TS (if) oF ST FLT B <

- (M) = =1.77

= 1.33

> serEor 12.6 TTH & I goEenhi
SEE 235 u UH 238 u Bl AR TFEH
THATANIES T § 3 S Foeeteh T e,
@ fergent iEd =l stfuss Brit? afs weide
%1 TAN] THAE 19 u s, aF fhet off a9 |,
Seh! TTel | Gfa9 3T’ STeRfeld shifsTu)

geT : Tondlt foiora a9 W SiEa Sl = 1o m <v?> Fea
@l 1 o7 3] 1 FeAuE TS s e, St €
ifyeh e STR! TG ST =1el ST STAI, SS9l o
U o A o HHAMUM! 1 = Tl goaHH
349u TE 352 THEAT ©, TG

v = (352/349)"/2 = 1.0044

349 /

0352

. ) AV
w&aqmammv:o.ux%
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235 g HHEeh € TSTEeh! STrergaehal e
fagieT o et 21 EeR! Sifereh w0 W U WM el
IR 238U | YUk & o fag fasor &1 &
Ty faferst grr =m @it ¥ 0 29 &) Wy faferet
Tt AR F1 AfeR GHT AT =T A 310 e
Tl 1 o | Helg I gC Teh Th HL ST Feh| #fiH
T HT gar H dlgfa ¥ w9 7]
afus gen § g X 9t o ek T wER
Ty faferet o A otk o1 sifues AN | 1w e
(Fad) (f@u o 12.5)1 g fafy erdd e
T 7 IR T o o s % aR <R
el 2l <

e 1H foafa ed ®, @ SR famwor
T Ik STV oF AN o A o Fh AN
T ¢ (Y S 12.12)1 N OIWE I
o YR W Y TH T2 i AR H FATIH RN
Thd &2

wr

fer7 12.5 T WY Fa9R & ToRd gT 77

P ISTETUT12.7 (a) 59 hiE 3] (I JARY T1S)
frel (9l) SR 9 U ®, @ e o
Ty 98 SE =t o foaadia feen & ora ofted
B 5 g g @Ay Tehe T W Seet |
TRl B, @ off wm € et B qenfy, s i
YT SR A Y deed | T 2, o ¥ =
Il 9 o9 wied 21 39 feufa 11 ) =
Ued . Bl € A AUH? (AR 6
YA GESl W Hafqd AUt AR aArSl h

TqRM) | (b) s ot fafeet § fea i i
1 N ookl L ST fREl 19 &1 gififea foman
S ®, @ 9 19 1 99 98 S 81 S (a) §
YIH ST fHEid oF STTHR WX 39 Y&I0T Wi
=R Fifel (o) fes ot fafasy & guiifea
19 e feed 1 a1t ehaie therd! @ df &
B B2 q S A YeIOT 12 (d) Weld T
e 5ot Toh 9 Seel ol STER i €1 3l
1 3R] THE YRR 1 IS HerFal fherdl 82

g7 (a) AWM foh oot o dies ot faferel o e 7ig ot
w1t u B It faferel o | oet V= | 118 SR
3T &1 21 Tl ol o T 71 1 =6 V+ u B, S st
1 IR TuEl Rt 9 Soel W TR Se ] arad
et & i Sieet o QYT SERT =Sl V+ 1 ol
AR 2l ora: fafere o dry, dedl €€ IR w1 =,
V+ (V+u) =2V + u, fafthe ¥ R St g8 grl1 37: 39
YRR M doct | HeEg o T¥E I il A1 §g St
1 2t sreen i T T o wiue = u S e g e
& fore s9ent 31df @ & 9fg 2Rm

(a) & W & MUR |, 3 37, (b) (0), (d) T
IW T W
(Fehd: 39 Gaar W &AM <, fied > doan, fafest
> fafewe, 3191 > 7)1 |

12.5 Sl o WAV 1 fam
Topell Wehet @10] T TSt ol el
£t=lmv2+lmv2+lmv2
2 % 2 v 9

T d9 9, drdtg | | fRdt 39 w1 sied et
1 0H < ¢, > 5N fAfde foman s 2, or:

(12.22)

(et>=<%mv§>+<%mv§>+<%mv§>=ngT (12.23)
iR el g o faen 7 €, o7a: wHiwwom (12.23)
¥ 3fm & €

1, 1 1, 1
— mv, ) = — kgT (= mv) = = kgT.
<2 > 2" ’<2 > 2 7

1 1
<— mv2> = 5 kT (12.24)
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ofiferent

e ¥ Tfq oF fog @ fordt 1] o6t fearfa
<9 o fore e i fdenst 1 stevashar g 2
If TEH! 7Ifd forelt T THaa | are & S S, @
2 frdemient 1, iR ok 39 foreht o T & e
Tfq o g e T fen S, @ e T e
T STATIRA BT 39 Th TR &1 § o =7 fohan
ST Hehdl €1 €9 Fed § foh Wa W T o fog
T qon fepeom ® fa & fau @ #ife 69 2
el Ul vz ] U g B T S 9 M
TR Tfd Fed §1 e, fieem ® wfa & faw
T 319] k1 i TaTa=d hife el &1 Hedeh Tiada
Al 1 Uk @A i el ¢, forad wifa o foreht
Wwaﬁﬂﬁﬂﬁﬂm%,mﬁﬁ—mvxzﬁ
T % W W oo, T o ¥ T (12.24) § W
TEd € T A W ¥ 39 YRR o Yodsh U
gd 7F - I, T 2

it S THUH TH % et | ohed
MR @A Hife 8t 81 dffT o, a1 N, St
g TGt % fava § 9o e gehd ©2 0,7 3]
o 3 TMiqQE s e @ g 8 €, |, Toh
TR 98 319 TI SeaHM ohg o URd: o TIfd +ff
F Hhd &1 o 12.6 W, stferdie & <1 WRATSH i
SireH dreft W o eleed J s YU A8 1 T 2
T T 7 FoR ufke: 1] O N T FeRar B
37d: T S H YA w1 Y il W= it et €l
3H TR A Sl § TMIAHT S g, T O ol g,
Tl T AEHE BT 2

, 1, 1

1
& +& =—mu; +—mu; +
2 2 2

mu; +%11wf +%Iaaz§ (12.25)

(D)

)

feora 12.6 GO 77 & S T&aT gUM 3787

TRl 0, TS o, FA: F&l 1 TE 2 % qRA: Bt =
q, TE [, ST G Sige-eret €1 eAm dif,
e T T I e T TR AR
& forgd woff fq o fopeht = =1 =i wftmfer e 21

SR T 7% 7H faan 7, fF 0, o1 % ‘I8
oit” %, s1efd, e 310] S e Tl 0, % fere 7
RO, TR (WHF A9 W) TEl 9E T 7, W ELd
= &l Bt CO S F® 19, Jraw a9 R Ff F2
U H €, AU ok AT, SHRIH[H &l
S TR ST R E (3 A # W
@WW)@TW:WWﬁ@W,Su
U St 1 ot e, T

1 (dy)y 1, ,

S”:Em(d_lg +§ky
&l k et 1 9 frdish Td y38eht shoA e
HEECH

£=¢& +¢€ +g, (12.26)

T e Jie, FHeR (12.26) § ke @
S-Sl 9% H, MG o U =R y T dy/dt o i
Hiwferd 2

g o fau fr yoie WHidE TE ol @
Fife 7 @ Tk @ “affid " F AEE R §, W
HHIRLT (12.26) H T T 97 W@ Fife o qre
73 H Tfast e fefast ot o & are 3 afia
<

S oF Ak H YAE gt 98 9] G el
eI T 1 Tk &7 adidl €1 §H 3W g © 1ok
TH 9 T W AT e ¥ T 1fd ok
T & ok T S Sl v ke, T R Heigem Hereaa
3 fag few MU fer wfdfieq wiferw =it
Aty IRepd fGId oF STIaR il o faWeH o6
T & H TH & F © AR ol e &, ot @
1 A FHel Bl A AGET T H, ol GHE €9
goft Te St w9 W sfed B @ SR g w9 d
ST Tt Vo e, T TS TR €1 2 St okl HAferoTs
frem B aeqER, fRdt o) &1 riadg wd soit
T I H IS 16 I, T Soll 1 A I &

* e w1 faer Sl e % ufia: SoiH w1 See Sl 9gd w9 e § iR Faren A wRol ¥ gurt et

Bl M@ ST 12.6 W1 Sifem 9rT 2fEu)
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Safh Y& T A 2 X Y ke, T = k, T ST 6l
SRR S, A, S w6 e SR fer
Tl YHR B FHoleA BT ATEE B 2

el oF gufasH a9 &t Sudfa 39 T &t
fawg a5 9 @ ?1 7@l en Ygifas w9 9 A4 w5
faftre o ot 9@ ®E % faw 3@ fem =
ITAN FHOT| 9% H 3@ i fafyre e anfiar o ferg
ot ek STA 1 g faazor <)

12.6 fafyre e enfiar

12.6.1 THUIHIUTE 6 o foag

THTHE 19 o 0] H oherel A MA@
Ffe B B1 oF: Tk Tk AT HI T A9 W AEa
St (3/2)k, T BFH1 39 TR &1 716 o 1 Wi &1 Fa
STafes Fell,

3

3
U =k TXN, =2 RT (12.27)

o s R Hiew fafere o e ¢, 1AM ©,

du 3
C, (THTAE T4 % fem) = a1 =5 RT
(12.28)
et | % fog
C,-C,=R (12.29)

e, c i <1 T TeR fARTS SR 2
5k

s, C,= (12.30)
= 7 faftre m et AT ST
C, 5
— P = — 12.31
/4 c "3 ( )
12.6.2 fguumrs i & fere

S vee T T < e @ T g orp i
SF STeMFR Tt T IR A 79 e i g il
o, Al THRT 5 W i § : 3 TWHEIAT TH 2
oft| St gufaueH & FEEHER 39 9wR &1 g
% UH O HI, TAY W FaA AaRes e,
U=k, TxN, =2 RT
2 2

ard: Aier fafyre o wnfard
CD(EWF%R, Cp=%R

(12.32)

(12.33)

(12.34)

y(%‘ﬁfmhg

afg g o] 38 e

g, 9 W TH

sifafaa w9 w9 o wftmfea 8, @
TR
2

U =GkBT+kBT jNA = —RT

7 9 9
CU =§R, Cp =—R, Y=—R

5 - (12.35)

12.6.3 SEUHIUE T4l o few

% €9 H Rl TgTANEE 0] § 3 TG, 3
Toft T hife Td o M= §en (f) o o
Y B S| Sl FHETSH % FEHTER 78 G 9
TH S Hehal € Th 39 YR HI TG % | HieA &I
FA AR Hell

U= i,1+ 3 k,T+fk,T)N,
2 2

A C, =B+ R =(@+fR

_(4+f)
(3+ 1)
2 A, ¢, - ¢, =R it et el % feg

T 2, ﬁm‘m%agﬁqquaﬁ@ fEuTr =
ST SgaTIR ot = 7

(12.36)

ot (12.1) ®, 76l o, s w6 1 S9en
T, S fafere o wifiarsti o fawg o daifaw
a1 getag R T R A 7 ARl (12.2)
¥ fau U w2 6 o fou fafyre o et &
TR W W TR Tl @i €1 98 " ©, foh et
%% T 2 (S grelt § 72 <lE w R), ¥l CH,
R g | SEIRA T, ek wEifiten $iR

ARt 12.1 76 1 fafirse s et & gafgmf
M (99 9 HT 3T H gL)

fra w . c, c-c
uq;ﬁl‘ Wmol'K") | Umol'K") | Jmol*K")
TWhqTHTI[h

12.5 20.8 8.31 1.67
20.8 29.1 8.31 1.40
24.93 33.24 8.31 1.33
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AR 12.2 ‘33@ ﬁﬂ\f 1 fafyre soar uifiqet o

C,-C,
(Jmol K (Jmol KY) | 0 mol'K?Y)

qa?trmw He 25 1.66

Ne 12.7 0.8 8.12 1.64
12.5 20.8 8.30 1.67

Ar

fgo@mEE H 20.4 28.8 8.45 1.41
O,
Nz

21.0 29.3 8.32 1.40

fg‘quUlT:[—T 20.8 29.1 8.32 1.40
s mo 270 35.4 835 131
w CH, 27.1 35.4 8.36 1.31

Al | Wgd ST IR T {1 WHROE: T i
fafere So enfiaedi o W= 9Rof (12.1) ® fkw MU
Ugiferss = @ @ferer aw T E1 gHT e TR g3 R
I &0 ufwedl § U9 €W oF AMRE H ot
gftafera %, df WAl T§ dgifas qH o it
it SR Rft| oTd:, I a9 TR el SriaHrsH
w1 forrm, yrifies &9 9 or=sl @@ IR B R

3QTEYUT 12.8 44.8 TR f9q «ifkar o6 T
AR §d9 | STP W giferm 19wt 21 36
9 o a9 H 15.0 °C Ifg HH b forw fhaH
o] Tt STETIh 2F1? (R=8.31dJmol ' K1)

Ze7 : 19 9| PV = uRT 1 STAN {eh &9 T8
Er © g9 Tehd © R forelt ot streel T ok 1 Hie
1, "Mk dY (273 K) T €@ (1 atm = 1.01 x 10°
Pa) W 3MFdA 22.4 o< Bl ©1 39 HEfeh A
i ‘HieR @’ HEd ¢ 3d: 39 SEE | §dd &
fieR Eiferom & 2 Hiet 21 Fifen iferam TwuE] T
2, THH fHd emaad W fafre o i

= (38/2) R, 921 f1ad g@ W fafvre o wnfian

= (5/2) R B Hifh &d9 &1 e a2,
HEYTH FOH 1A HLH ok feTq C, 1 ST | 34
YR SO = Tl i TE x Aer fafire e
TR X AT (G

=2%x1.5Rx15.0=45R
=45x8.31=374J |

12.6.4 oGl &t fafyre o arfar
2l i fafire SeATIRar 9 e o fag o 39 S
gufgasE w1 o @ R Gehd g1 R o %
fom & fomR ifSTT, SN TR ®1 S 1 g
AT SO HieA feerfd o SER-SER A T Tl R
el THfada So F SHEd TS 2 x% kT
= I, T | Taferdta sl o fow sima seft 3 K, T 21
39 F | WA & fAauN= N, 3R @H FoA TaRw
B
U= 3 k,T xN, =3RT
are, 7 S W AQ = AU + PAV = AU, =it
fordlt 3 o T AV SUOiE B e:
_AQ _ AU
AT AT

TRU12.3 FW o 9 Td agHSdd 6 R FD
3Gl &1 fafyre o1 enfiaret & 1M

3R (12.37)

vt e | Tafire sam aifiar | Wiew fafdre s

e JEkg'K") |enfEr(d mol 'K
900.0 24.4
EACE| 506.5 6.1
dte 386.4 24.5
g 127.7 26.5
=rer 236.1 25.5
A 134.4 24.9

ot 12.3 <3Mldt € o =9 w9 9, 9 9
W YT YRR W Y JE Qe @ &1 (R
Teh T )|

12.7 WA Yo U

i o syope w1 TG wIET i, 9 W et o A
H Fife 3 aUeR Bt g1 d off, W § faferer @
i &8 T H FW @ FH a% fouRa g9 H
HIHT SAfersh HHT T €1 STgHed | ¢ i Sed el
T I & T UH WA B €, iR, T R e
T IR, T A SISt AT % e @1 gEHifey o
TWER THIG @ o T aren B uRomeeesy, o
AT ®Y U, WA @M H Foid &l 1@ Fehd, ITRT 9
PR fEfda & 2
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fora 12.7 At 999 4 fondl 319 GRT gafia seraq forad
FIE T 37 G4 THAC

A efifery, et 7| % @1v] 0 = % e ©
Tl &1 o101 A TR T Tifame o] W Shfga
Sroht w1 =1et <v> 71 9% R off W g ey o
oz O S T A ST o+ e ok 99 H W d
o 3R T ST AL THE § I8 3T (nc2 <v> Af) T
HYal € e e ot i ) sE THAw (G
fo 12.7) 1 Ak ufd Tl =@ | AURA &t qen
n%lfﬂsfaﬁ's;STU‘I,AtWﬁ nﬂd2<v>At3\:f€|'g"Eh_}J'lTl
T YRR ToZl Bl R nad® <v> 1 AT J hifs
Torgl o e SfEa A,

T =1/(nw<v> d?) (12.38)

fort 2 T WoEl & At 9 ot g0, R
H1ed Gt U (1) Hed €, BA

1 =<v>7=1/(nnd (12.39)

79 Fafq § g 98 hou &1 ¢ for g gt
370 fermrereen o €| W IR o Gl 1] Tfme @
3R GEg X Supetl o sftdq euferss A g1 fawifa
I W 21 37a: e THRTT (12.38) W <v> i <p >
q yfoeenfad T g 31: SAfus Fened et g/

1=1/(v2 nzd?) (12.40)

31, 37 BH oY o ST o feIT, STP W i o
<v> = (485m/s) @ | T T T e H B

(0.02x10%)
7 (22.4%107)
=2.7x1025 m3
d=2x10""m T W,
7=6.1%x10"1s
oM, 1=2.9x 107 m ~ 1500d (12.41)
St aToe oft, TefiehRuT (12.40) 5 f&a T e
U 9Y 1 HF S0 &I AHY T G 9@ T
Hiderd: fei e 81 foredt srcafuss faffaa =eft &
TR n fowam off w8 F T 7, WA g 9”9 Fw AE
el w1 oA o I € Hehdl €|

3QTEYUT 12.9 373 K™, Sidd a4 H, Sfed o
3T0] o HIE o 991 h1 STThe it ISR
121 81K Gt (12.41) ® & T gueh &
SYART HifsT|
g7 el 9 oh Tt d <1 B, 91 91 o fore O
R Bl &1 HEA T WA 9 % SRR A 2l

zafau n=2.7><102-">><%=2><1025m*3

3 HIET Yol T [=4x107m <

= JIfST, 71e Jo 99, 8 IRkl 511 A
STARTIENE T ~40A=4x10°m I a1 & 100
T 1 A1 Yot 9 R I8 el 9 & 6 o qrefuen
SHEER 1 AR €1 for ferdt umen ot ok Tl ot
Tifra 7€ foran < g R

ST FAgIa ST SUIRT ik, T, o1 aeTeh T,
e TR S Tl 99 TN 1 i S S
arferged wrerell o Heifed fehan ST wehdr 21 56 e o
ol 9 g Tege STUsT i ST 1 Ao foha
T ol

QRIT

1. <@ (P), 3R (V) 3R TWRE a9 (T) § Fa Tfad & are o7eyl 19 T 2
PV=uRT =k, NT
T8t T | Hidl F Fe SR N TS i e TR Tk, HHE: GEtE T e

st Frdr §)
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R=8314Jmol K, K, =y~ =138x10%JK
IRt T, TRyl 19 THE0T 1 AU IeH Shad Sod i a9l e g W & e 8l
Yt T ok Supla fagia o STER

P:lnmv_2
3

Tgl n STUEH HT G&A T, m 3] 1 SAUE TS ,2 TAhT HA o =1 21 SR Y
i % WY AR ¥ a9 H TE SUTaE e e e |,

1 — 3 (=2 _ fSkBT
Emv _ZkBT’ Vs —(v) T

THY T e T4 eral € Toh Tohell T o1 19 SHek TRl 70] shi SAIEa TSt il shi WY © SR
Tg TG 71 370] 1 FeRfa W R & wan weh Fraa aw W i o g § 9 et i el
et TUeTRd ®H B €
T TS St

E=3 k,NT

2
Y T IE gF W B e

PV=2E

3

ol GHFGTSH o1 798 s @ T afE ush o e T W greEeen | # d el St 96
w9 9§ fafr= o w6 # g T STERifag B € SR B ®Y & Wt IS T8 Fell ~ ke, T B
B IF TIFAHE T& FOf WIda HifE o Ga SR &1 Teh Sl &9 g1 € IR 09 e
S~ I, T Bl §1 Ik S ST o We il oh 1 ®9 (A we fearfast) ed € s@ien
THeh | Sl =2x—k, T=k, T
ol GHfaAISH %1 M @] Fk g9 T8 R Hier faferse e ofid 9w g § 9 T
TR g fafyree e wnfiaretl o 7 wE TG o wE g urw fafere s et o ae
Y frerd 71 3 7fd & shoe wai k1 oft IRkl H wftaferd ¢ @ T g ok off g S
A W G 1 3T0] o S hieh FeE] o e SHeh g wferd s 9 @

1
V2 nzd?
&l n GEA e Uh d 9] 1 o R

1=

faomuia faug

1.

fordt T 1 ST helel ¥R hi Slarl W & SR &1 8idl, dfesd I8 T 4 21 e foadm
@l 21 9d9 | W NE o AFaT | IS Ud GrereEe § gidl @ i 39 Wd % gl SR 99
EERRI

9 H SRR T o ool § gH Tgd TI-el HY hIE URUN T S S| G A
3R T8 R e ST R Foll B SARHV[F T o T 9 [ o SKeR 21 9gd f9 3R 59
2 g WA ga u” S fehel T o SfaueRArsh g8 1 100 AT SR 9] Wi ST
1000 T[T B 21
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Sl FEfATSH o 99 1 89 6 THR g Thd 2— 4" W H G AT hife o |
Vol T Sl ST Bt €1 319 1 FA Foll o Aok # Fou foell 9% T T Hife fre
ST =fE o7, T&® SuA-faen § & @iasa wife (7 fF ) 81 2 (o we feafas s
?}?W)ﬁlﬂaﬁWwvszT:kBT%ﬁ?ﬁ%

fordt R o 919 o 99 2] e 7l R S (e o HRT) Ul B W e el 38 W
Fifen o Sgd o § TaHH g 8 3R PR Weg hid d B | e § i el W) e
ofreT atfreh Bl € (S aIHvSd W) | SEeh1 Y9Td % 8, i THr= Seredi o forg feerfas
ol (mgh) 1 HH 210 T G TS ot 1/2 me? HT e § FET FHH 2

<> T2 (< v>)2 % U T&1 eranl foret Uikt o ol o1 wiew stevasw e © R 3w ufdr o
TIeA o o7l o SIER Bl N MY W heH i e o folu SEeT0l ol Fehd 22

12.1

12.2

12.3

12.4

KSR 0]

ARSI ok STU3TT ok 3Pa S STP W gek g1 SR 7T el STFd &1 ST Td SHiTsl

SIS o T 0] 1 =AM 3 A s

HieR e, STP W fordlt 9 (1eel) o 1 el §RI S T 376 €1 (STP : 1 atm 9,

0°0)| X1E foF 8 22.4 ofex 71

fors 12.8 H RIS o 1.00%10°8 kg §HM o falt PV/T TE PH, ] STeM-37el ardl

% <9 T F R
y

Hoxy

v

o 12.8
(a) Toigfera Y@ = <l &2

(b) 1 T € : T, > T, A1 T, < T,?

() y-3181 W STl ok ferd € ol PV/T 1 AF o1 82

(d) A% B9 TF € WF 1.00x10°3 kg BESNH o faw s=md at «ff &1 39 fag W W&l o
Y-8l 9 fierd ® Pv/T 1 9 98 Bim? 9fe 7& i BrEgier o fehdad gegmM ok faw pv/
T &1 M (FH I 3R S=7 19 % &7 o faw 9 T2 H, BT 7] T = 2.02 u, O,
HT A THAM = 32.0 u, R=8.31 J mol ' K1)

T e fafdet fagent seae 30 ofiet ®, H Sifaist %1 IR+ < 15 atm TS a9
27°C®| T W % 19 el oF & o5 gEd (A1) <@ R X 11 atm T& @9 iR 2
17 °C B Sl 81 T hiferg for fafere o stferdist w1 femat Awen feprelt 7€ 21 (R = 8.31
J mol™! K!, SIS =T 379] Feq9H O, = 32 u)|
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12.5

12.6

12.7

12.8

12.9

12.10

A 1 Tk g, FTEeRT 3T1Fe 1.0 cm?® 8,40 m & $iiet 1 el | STef a9 12 °C 7, 339
TR IS W AN 7 ST A9 35 °C T I TUHT I 1 €2

Tk R, TEeT 1l 25.0 m® ®, 27 °C 419 3R 1 atm <@ W, 91 o oot vt (o
eSS, ST, Sorarsd 3R 37 W STaFa o HU1 Ao §) 1 @A [ FIe)

Hferam Ty w1 fed adg Sl BT SR FIWT () FR R A9 (27 °C) VI (i) TF F
TSI A9 (6000 K) W (iii) 100 @ shfeas dmq (AR o e 1 WU ) W

UM Y1l & A S H T €A iR e WO ol € ved ade o e ()
19 7, TR o FaH (fgmamw) 79 2 ok el & e ReiiEe (SErEE) T
F1 o S F A o wT e R e gue 22 o A R | e # o
(et A e =) qEE 2l

form a0 W e T fafdet | st &1 o, - 20 ¢ W Eferm e w iy, %
TR BRI (Ar 1 TR FeFHH = 39.9 u, T EAdd 1 TRAY] K79 = 4.0 u)|

LIS T o Uk faferet §,2.0 atm T T 17 °C A9 W, RIS AUET & qEA G 9
TG Gog g T SR HiTS| TGS 3T 1 5 T 1.0 A Q| Hog -1t i
o T3t G ] Hergl oh die Wasarges o | ol 999 ¥ SIS0 (e @ 3Tfvedh
AT = 28.0u) |

s

Rationalised 2023-24





