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S Ipre] 450
U 2118
@ dd 1965
IR 140

F fafa= am fo=-f a9 W B9 §, 9@ o
H F WA =4 a4 o 9 9 = 99 oA 9w
H WMANG & S 21 S a9 o 9E 5N W
T = aM oF 9 g0 o dfsy o aeR
B 21

Sl w1 e7ef o WA B1 SE i S A
+t a5 fdt f=1 amg #1 o ok Huek H @ St
?, 1 I=9 19 1 9% 5N < o1 e ATy agg
SN ST Wfed o SR el ©, @9 foh e @
SHEAT T SIS AN o IR | qorEd 7 w1 TH g
e o e foran S ek 39 SEHTHTHY wed ©
(fo 10.20) | T8 g o T = qon & g=red 5ig
e 3t Uegiate & faeicls 9 et s g
Bl T o9 H1 Th ARG o e o i, e
TR TS SW i dq 90 e €, @i S 2
el SATEROT Ho1 Hel= i Hifd 1 Hidl & a1 T8
Fedt T ¥ SH-BI FI HH T &1 S| ARl SR
o weh o o S @ e g ge ur & arqurdt
T & fi T #1 Frefafad St g St
forelt fEu 7T 2 sl i faf¥re 3o aifian 9 &
w1 TE fafy faa soft foes qw e = o afsg
= fagid ®1 3w fean S 2
b SeE0r 10.3 0.047 kg TR & el
T o el & HIHT 999 o g Iaerd
S W W adT | @1 T @ i el b1 a
100°C B ST ek 99 Tt h! g8 0.14 kg
SMEM o did oh oA, fSH 20°C #10.25
kg ST 90 8, H TFlaRa fFa S 21 s &
a9 ¥ gig Bl © a1 T8 23°C W TR Srae
U Y odl @1 UGt w5t fafere s
TR afekfera wifsal
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FeT 39 IR0 Hl TA H I TH T qALA HI
STANT T T Tt steen § tgfafm & e 5|
M T T qAT S GRS S o
T Bl B

UMM o el 1 F=HH (m) = 0.047 kg

T o el &1 SRS ™ = 100°C

SAfqH 9 = 23°C

a9 § gfad (AT) = (100°C - 23°C) = 77°C
A S, TegfHfEa = fafire s aifid = s,

Tt % T g qW e T AT =

m,;s,, AT =0.047kg xs,, x77°C

Sl 1 ZF9H (m) = 0.25 kg

FEHMET <1 FoHH (m) = 0.14 kg

S qAT SSHMEMGT &1 IR 19 = 20°C

fagor &1 3ifam ama = 23°C

a9 H 9fierdd (AT,) = 23°C-20°C = 3°C

STt et felf¥ree Somr &ifi (s)

= 4.18%10° J kg! °C"!

ds o FoAMTdr k1 fafere s et

= 0.386x10° J kg'! °C"!

STl Ul SEHHETYT G SSHTCT < i A=

=m,s AT, + m,s AT,

=(m,s_+ m,s_) (AT)

= 0.25 kg x4.18 x 10° J kg °C' + 0.14 kg X

0.386 x 102 J kg! °C1) (23°C - 20°C)

TRt st o Ugfufem o Tiel g oW e

= STc1 GRI ST AT + HSHMTG g HoAT afoel

0.047 kg X s, X 77°C

= (0.25 kg x 4.18 X 10 J kg™! °C1+ 0.14 kg X

0.386 x 10 J kg! °C1)(3°C)

s, = 0.911 kJ kg'°C! <

10.8 3Ta¥AT YRS

T €9 H 554 H A et § ; S19, 59 e
1 2 sraeenetl | 9 fore U srereen W qEdl staren
T HeRHU 1 STere GRe hed | &l HE Yol
YfedT S| 9 ga qe 59 9 719 (qn faedima:) €13
REdT qd & 81 TWehd © Siefr qered qen 39k uiey
o st o1 T fafEa gl @1 e STeren St W
7 YREA 1 21eeH S o foay 3Tsu fre=fafaa
frarrem w3 B

ToRaTeReTd 10.1

T e H Fo fed w=ge difwe) few w1 dm e
T 30 oR-+R fFdt o=t o 9a W T T
3RY iUl B T e o q9arq a A Fifsa)
S den fem o fagm &t R fosifaa =@
Meul 99 3R 99 o & WE SAfEd Hife
(fo9 10.9) 1 29 g€ TdH foF <& q% o H fen
IufEerd @ da qeh a9 | whIE Giierds el gl Sule
yfsran ®, ™ Sl S HT Had gfd e WS
3Gk A9 § 1S e el a1l el HeRor i S &
ST W 39N 39 (fgm) | %9 (S) | stewn
feds fre 1 o @ @ R

100 —

qm (°C)

g L, g (fae)

ferd 10.9 189 &1 T #37 R s1ae 4 gg gRadl &1
a1y 3R g9 o e W ST Hieh e
(a7 & IER T&1) |

IW W FIH ST UREdd i e (31¥El
foreret ) qen 59 9 39 | 1o yied i fEHetor
Fed &1 TS U T @ TR S| yere i HHEd 9 %
oo qeh e @ # stufd 3 | 2o o srawen
gftad =it srafer # uard i S eraeTd S qer
oq AT 9 ¥ Hgadt gl 21 9% a5 W
et gerel T S qOT X9 ST WER AT e
o et @ 39 W Ul 1 ek %ed &1 98 fehdt
Terel 1 SAfereTor B Bl 98 < W oft et e B
A& agHvedd <@ W fRE a5l o Teie i
YHTHT TeTeh %ed &1 89 o e 1 qihan &l
TreH o fau smey fr=fafea feamream 1
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ToRaTeReTTa 10.2

T feu firen <ifSw) T g 1 aR A 3Tk I
ol ¥ 9uF R S 5 kg % < Siftuw) o 10.10
H 39T 31ER 39 qR 1 f&n fren & $w daEu) e
g 3@ T IR feafyren & 9 9R @ <@ {1 uE gn
%1 SR 7 ® foh qR o Steh - <@ | gig & Hro
fem =1 Q19 W fosrer S €1 S AR 98T @ eR ST
2, @ AR o TR 1 S A: fediga g1 W 21 5|
YR AR feq foren @ R = St @ qen fren fawsa
Tl B QAfeHie w1 39 uiEed & gAfeHE
#Ed B &W W ‘whe’ o 9 WA o1 % RO €
“ThfET’ AT o B O §1 <@ | gfE o R S
o1 § S Tesh i Aifd e e €l

farT 10.10

9 G9Ed fed St § ®9idid 81 Sl @ 3 59k
YT S € 8 SR S T Tl =] W € Al g6
T2 U € & am ° gfg et omw @ S ®
fe 10.91 91 # 9% gfg FRER T 100 °C T =Tt
2 IR =&l fre qma feem & wiran 21 e1e fhe STt =
S SSAT T STANT STl Rl Fa SToeel § aTed 72
eftr areren § ®UARG HH H Bl B

o G o (el TE) H aferee giadH Wi
A HEA ¢ TS TR A foh G 5o o oy |
TR BH o a9 F1ad Tedr =1 stefq, 3| o 9
T areeern afedd i ety o gref i gMl steremd
39 q 9 g 9 § geadt 2§l 9% a9 e
W et yerel Y 5@ o arod SHT STerEed i Hrie
o YT WEed! Bl & 54 SH e o1 gAY Hed
2| A % e ! UEHA F GHSH o [0 ST
frafafea framrama 1

feraeRea 10.3

MY W oAy N 9 WU TH A U h AR
Sifse) fo=1 10.11 ¥ 39T S{ER % & @ T
T hTeh o i U iRt iR S U e gt qen
Tk 9 T FTeh § R R el ki 9 %
TR MEu) [ & <ot T g €, 9 ved g7 faw
98 91, S 5 ¥ foeid of, SR-8 gagel & €9
T T8 S| FeavET A9 oF gelgel W i qelt
o o7, TR S € A e & 9 o siidet siel
3R TR 3I3d €, oIl it 31599 81 9 €1 3fda:
S & GEE ST 1 919 100°C R gl 7, 919 ok
TG I8 R T & 3R Fe eF ol B T
o et a9 @ &l <, g o € el 9 e}
foherdt €, T et T 3Tid BT a1 & &9 H HufAd
TR Yo o ®Y § Fehe Bl 2

2
o

fer 10.11 F397 i1

19 Ik @ Tohel o fau 9 fe w97
3, If vk & iR T@ H gfs B, 7@ o9 TE
TGN o F9UA T W@ B WA § FEe qihar g
3R M T STt & d9 H gfg F o foaw (@ W
el ohtd gu) SR ST I AevIRal gt 21 39
YR T W gig % WY s 9 gy 8 S 2l

T 37 TH S i € O & T STt hl T
80°C T ST B 3d B| ol § IqETd del Wrg
FHhTE BTt WA o g &l Iges Heh ¥ HH I
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e foig

forell qerel o1 A9 SHeR! e URedA (W Uied) 1 sty § frerd war 21 fret el o am
T Q1 S P o sie SifEd U 1 Jieeel $TR@ 2126l P— T 31R@ hed 81 +9 i@ 7 fos § <
T CO, o TG TG T M &1 T8 THR h1 Wowell @ P T T hi S &, a7 & o1 5
&5 | faefsa 3 21 37 &5 1 9 SId SeAuTa ash (BO), I &gk (AO) T STSI &gk (CO) 5N
Yereh Tohal STl €1 oA ok BO o g 3@ araeen &1 fefid & & 5| W 3 qen o greemd
TEedl Bl &1 HeH ogh AO oh fag 39 3yereen =1 fequ shd & w3 aen s e Heed! gt
& I T CO o Toig 3H e *i fefid #ed € foraw 5o den o greeend Heord! eidt #1 9% ar

6.11x10- Pa gN f&fid @ <

P A
(a?n) A
218 [oo-fmmmmmme e c
Bl :
el i
!
0 i
0.006 F----= aw
BLB l I A
220 001 374 TEC)

(a)

qN <1 S W W I, TS ok A Sedura ok et € qen et ugref st e greend ggedt
Tt © 39 w1 fren fog seomar 21 SIw & faw, S o & g #1919 273.16K 791 I

(@) ST T (b) CO, o foTq SIa-aTT Frreell SR (GAm & STg9R T81)

A

B
(atm)
A
LX) FES TR ST . C
56.0f-wcemeeamnenneneche [
o "
3
SaAlf-veeennns O
P o
1.0f----- B
B : i R - »
-78.5 -56.6 2031.1 T(°C)
(b)

9% Y I €| 3T TR i W W Il Hleh W
& i vk W feashifad Stat sgod €1 T| i W
Tk oF X i o GHd el Helh o
fidX STl o Y53 W T 1 HH HL dl 21 o1 T
A9 W S | A FILE SR 8 Sl 81 39 YR qE
H el eF W FEeElE T W 2l

Y I8 TI< B Sl @ T werEl &5 § dieH
TR Fi ST Fa1 g1 I=T G W IFHISHS <1
e g 8, foraer R0 a8l W g5 92 &1 qer §
el 1 FALAIH ¥ ST €1 $8eh oadid, <8 Fahi
fit </ o gfg wich Faeriw SgEn S €1 gEifae
TRl A9 Bl €1 WS SgHvSHE <e W R
w1l o FEIR ki WETATT FaUleh Fed ¢l

T, Geft ugred 39 A sreensti - 3, g9 ae
T 9 T TR F9 Twd @ o € S ame:

e S| o oy sreeen | SR faeima: w9 W )
foret uxred 1 I ST § aro9 efawen H, fo g9
e ¥ TR, TSl SHeAUTaA HEd € a1 U
weref i Sedura TRt sed &1 sk 5 (3 Co,)
1 Hea Bl 7, A o 36 YRR w1 gere B
S &1 GfEA o wEa fed uwed w1 A
ey - SME qU oToY STerE qrdig e | gegad!
Bt 2

10.8.1 T HETT

A 10.8 W THY Ig Hi@n € & o wE e
atereen qftgds &1 fefa & & @ a1 waief qen sue
RS o o9 51 i Tk (= 9 weEaia erdt
21 Frelt ueref ) eraeen UfEds i e|ty o, SO &
T 1 Hfd Tehleh S TAMIALOT, 39 US1Y i 39
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FROR 10.5 1 atm I R fafa= el & sraen uftads & a qon T« S

e eh L, EEREIED L,
°C) (10°J kg) (°C) (10°J kg)

ORI -114 1.0 78 85
o 1063 0.645 2660 15.8
e 328 0.25 1744 8.67
IR -39 0.12 357 2.7
RIECISES -210 0.26 -196 2.0
SRS 219 0.14 -183 2.1
| 0 3.33 100 22.6

Tfka & foTT T o e 71 S o e,
afg —10°C o et fRw Tu ofmmor & fen =t ™
fehe1 ST 1 SEehT 19 3Heh Teiish (0°C) Teh sl &1
T A9 W SR S < R a9 ¥ gig T e, v
fen fusem ot @ ereifq sreen afed grar 21 S
o fed fosret St €, d 3R o1 34 W Sl o drg

o feQ Q9 qen o1 o6 S UTH R SATeRd S9N TR
21 groft 10.5 % F9 qelf #1 T SO, Ter e
FaUEH KU W B

22.6x 10° J/kg
(540kcal/kg)

o gfig Bt 21 35 R 1 feerfa Feedis W 59 3 3385 1037k
e WREd % T e 21 I S R s R Niisiicd S
M W R A | gfg el eidl; aroa g S @ i ()
ST URed oF GHT SAAvdSE o1 T IRy &), .
T

579 qeref H1 seeen § ufedd 81 @1 @ SHeh §HE
T TARO-FH T R Har 21 26 TR, a6 m
39 i w1 goau @ fHe um erewen @
TE e H UREdd 8 @1 R, 99 eI S
qfeToT

Q=mL
YA L=Q/m
(10.13)

Tel L1 T o1 hed € a1 I8 qared 1 sAfiycremo
B1 3EHT SI G J kg ' 81 L o1 9 @ W ot i
FIA 7| Uz Tk HH T S TEE SGAUSAE
T W fHA S R SE-5a sreen gied & fen
T SO hI WAE A ST (L) HEd €, q
FI-Tg Feren e ok feTT e HE H Ao oht
A ST (L) FEG 2| TH TH A TCH S ql
o FO Hed €1 o 10,12 § 5ot o Rt aftmmo

o7 10.12 97 & fo@ @19 aen o7 & &9 TTH
e (A @ STFER T8 |

2 ST o 5@ staen uRad= o 999 o <
(3teren oft) St €, @ drg e @ 21 e 9 3fan
fom fo 10.12 ¥ wroen T@sti ST gavE g9 T2
& S g% Hehd a1 ¢ o fafem eraweneti w1 fafere
o IRad g9 e €1 Sl o forg, Ser aen
AT T TR AW FHAA: L= 3.33x10° J kg ! a2
L, =22.6x10°J kg' ¥l 19q 1 kg &9 & 0°C W
e o T 3.33x105 J HEAT AMET T2 1 kg A hi
100°C R 9 H uRad™ gF o felt 22.6x105 J A
=MEW| 37d: 100°C o ST i 7Y 100°C i 91T
W 922.6 x 10°J kg T 21feeh Bl 21 TET R0 ©
foh 39 9@ HI AT H IH q9 FH 9T IE:
A TR Ser It 2
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B

3QTEYUT 10.4 59 0°C W W 0.15 kg &m0 =l
forelt 9 § M 50°C & 0.30 kg I § fHamn
S © @ fagor s afemrd q 6.7°C g S

21 &9 & e ® T UREfad it
(s, = 4186 J kg °C)

gel:

Sl g W o1 = ms (6-6),,

= (0.30 kg) (4186 J kg! °C!) (50.0°C - 6.7°C)

=54376.14J

feu o o & fou eavas S

=m,L = (0.15kg) L,

fen 5@ o 9 i Afow 99 9% SeM o fau
RIS SHH = ms, (6-6),

=(0.15 kg) (4186 J kg °C ) (6.7°C — 0°C)

=4206.93 J

AW FH = ST Al

54376.14 J = (0.15 kg) L.+ 4206.93 J

L, =3.34x10° J kg™ <

‘Wlo.sw S H X -12°C o
3 kg fe® &1 AT @ W 100°C St AT
o fafad w3 o fau sTevas oA IRekfad
ety fean T @ few w1 fafere o i
=2100 J kg'°C!, Sidl i faf¥re o1«
= 4186 J kg 1°C!, feq o T & T< S
= 3.35x105 J kg'! 9. Wl &l T HA
= 2.256x10° J kg

gor: e @

fen &1 A m=3 kg

fen =1 fafyre o ‘f’J'I'F{T‘IT,s%11
=2100J kg °C"!

Sl <t fafere Fo i, s
=4186 J kg °C"!

feH o Hmer 1 T oA, L
=3.35x10°J kg!

A9 kT T FI, L

=2.256x10° J kg!

3, Q= -12°C & 3 kg few &1 100°C &1
19 ¥ gRafid s o fau sTevas
1
-12°C & 3 kg f&q &1 0°C & few
¥ fafda w6 faw steaves
S|
= ms_ AT, = (3 kg) (2100 J kg "
°C1) [0-(~12)]°C = 75600 J
0°C % 3 kg feu #1 0°Cc & 5@ |
Hifed & o fou stavaes e
= mL,, =(3kg (3.35x10°J kg )
= 1005000 J
0°C o 3 kg S &l 100°C o 5cl
¥ gfiafdd & & fau emeves
T
= ms_ AT,
= (3kg) (4186J kg! °C™) (100°C)
= 1255800 J
100°C & 3 kg &Il &l 100°C &t
o9 ¥ gfafia w3 o fo sravas
[

= mL_=(3kg (2.256x10°J kg")

= 6768000 J

3, Q =09,+0,+0,+Q,

= 75600 J + 1005000J

+ 1255800 J + 6768000 J

=9.1x10¢J |

10.9 ST THIGIOT

T 2@ € TR q19 § 3R % ROl U R @ g
e ° sAean fhel e o T 9 § 386 g8
qUT § Sl oh TMIANOT I SOAT hed &1 5@ el
MR o fafae @eE @ €2 Foa T
F gere dF fafual € wed, daed qen fafson
(o 10.13)1
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ofiferent

a7 10.13 =7c, Ga87 qor fafedor grT ara=)

10.9.1 =ITe
fordt a%g o < G 9 o & Sk Al § 3R

T GHF o U9 T STEE T W §; B8
1 A9 T o WY THEAA w9 H T, H T, T A
25 (T,>T.)| C R o 9UeR T Fad S W Fo1
A LT €, S B § TR el SH W E D
R feord o1 WeR o wgE Sl {1 WA gR 98 ure
S ® foF 59 worl srowen §, ST WO® 1 W H
AR (T, - T,) T AIIEY I &AFA, A
STTRAMI 3 TS T G L o ok HI BIt
8

T.-T,

- c
H=KA I (10.14)

SATehar feeRieh K 1 a1l o1 SHoHAT SATeTehel
Fed ¢ frelt ugred o foru K o1 9 e stferer gt
? I &1 ST § 98 o1 =re Sl ©1 K SI

o HR ST TAFIRU i foranfafyy 1 =mer wed
&1 9 ofifew fordt o 1 B %1 wh T e w5
Saren ¥ @ #1 vy @ 9 w1 g o o o a
ST R 39 3Y ST A g1 | Ushg el Hohdl| Fgl
TE | S WM 9 g B o < i § g
3 fafamr i @ 2R g fa A B R A e
SO % Bl & qe gl 1 =ershdl S qen e
o = W1 g 2

S €9 H, SO e T FoiA ¢ fomdt agret
H et ST U ai@ & fw o yaE @ RN
fopan STl B1 L el qel A ThEHM ST e
gAEA H1 o H fedl T BT W faER FifSe
Sreeh 1 i o e araial wenfud feren e @)
IR0 o Ty, W1 B o FRi i AN T, 990 T,

ok J s m K #1eE W m K- @1 |ROf 10.6 |
fafer= gerel =6t Soa =Tersa % 7F Ry Y §1
T | 9 o W1 3Teq S Bl §, U WET A
fER o 37 Al 1 SR | HWehd B

3= FO1 HleTRl (M) 1 STuaneha sfueh
ST AARTS FHT AT FO 3T SN TR,
S AHRE! qOl A g, kI STUEIHd HH ST
TTAHAISA | HIFT| AT F8 I BT o @HT gohr
o D a1 U W Al 1 Torero B 21 SO
3131 el &M o RN dial odq i U TS
feraRoT 1 S=Td il B T sk S| ®9 W qehdl
Bl 58 faodia, wifies %, g@ra: a1g 1 i
B o SN0, 3753 FERET e €1 A Ry T a7ed

& S YeR] % G9h H WIRL fHA S kAl ©
(5 10.14)| =19 &0 T UH oTeyt fefa =t oo
W ¢ o g o urvd qofa: SRl € qfs et
q URew o o9 oA o1 fafmg & st

T, L T,

() a

a7 10.14 fodl o5 fogeh g1 f90 ®1 T, qor T, ad
(T, >T,) wIfa T T €, % =T gRT
TTET STET FH FelE |

eieh Bl © a1 U 10.6 W 91 1 e e
TAehdl AIE FHITT| T8 H 3T STIHART § o1 {0
T LI Hew ol €id ©1 §AR <9 H, shehie i
el a1el =R T § wgd T 8 9 €, 39T R0 98
? o hehle 1 AT wTorshal (F@fd eTqell 1 gor
FTH H 1) R oft aga w9 T2 21 gHiferg, 9
S Bl W BH-ULA HIT THE B € Ik SOl
TR i Yeheh HAL I Tacl W@ S k| TS
feerfertl & o1 TR wifaess B 21 IS &
fere ifverta fueed o gfowga Som-womia frerm
1 TG H HT STELIRAT Bl € ik AR
Ruaez & ®ic # fyeia faged g/ 3= favma
FSI T BT dSI © e A R ST Foh qen
wie Afqad gF § a1 |l
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RN 10.6 T TSTAT Tl FEAT HATHHRATT

Sl

I 406
GIEl 385
LGIRIERE] 205
RiGI 109
= 50.2
e 34.7
IR 8.3
3TETIT

SR g2 0.15
Hehic 0.8
IR 0.20
BLE 0.04
wHiE 0.8
fem 1.6
g dq 0.04
NEX] 0.12
E| 0.8
i

g 0.024
A 0.016
HESIEE] 0.14

‘mw.aﬁmo.wﬁwmﬁwﬁ
Tl et W Wa-dien |iH 1 A" o e ?
id Bg H1 TEE = 15.0 cm, A9 Hi B HI
@ETE = 10.0 cm, HEl 1 9 =300°C, T fR
1 A9 = 0°C; RId i B i I FIE Hl
GAE o Dl DG P SIS FE oh &GAHA
1 T T B (A T 1 ekl = 50.2 J
s m1 Kl dfd &1 FET ATARAT =
385J sim ' K

_ _
feq ot
300°C 3 0°C
_ 1 |
el
o7 10.15

Zo7: ©el B AR 3R Y R W@ At SR et
TEl o UIvd W BH el SO &ifd il HH AT A B
THIfAT, SO hadl ®Y HI G ok Y
yalfed it B o8 &1 fhdl ff sgwy e W
foem #ifw) ol oeen § ® & R staua
H o9 R et T Sed ol fenfaa em
et SO o SER BT A1fET, a1 T9ad gRI S0
FI e Afd el B SR dA THA A9 TR
T WM TH YR TR Ol H B i fRdl
IR 1 U Talled B aTell S HI L GIH
TA-dla T T AT o SR qeft fogeti | wmE
21 9 ifST a-dian @ 1 Terh steeen § 9
T ¥,

K;A,(300-T) K, A,(T-0)
Ll LZ
T, 1 9 2 HH: T qe e 1 H(d w2
A =2A,L=150cm, L,=10.0cm, K, =50.2J s
m!' K, K,=385Js' m’! K, % fau

50.2x2 (300 -T) 385T
15 10

T=44.4°C <

SO

i\

P SerEvor10.7 59 10.16 ¥ <T FER AR
frdl ¥ (L, = 0.1m, A, = 0.02 m2, K, = 79
W mK) % fhet diqa &1 88 (L, = 0.1m,
A,=0.02m?2 K, =109 W mK") & &l frt
T R i e S T B R S o qe
didct i B oF TW@aa &0 1 HHel: 373 Ka
273 K W Tiftd fopan = 21 (i) <91 o2 &t
[ T A, (ii) TIH B I oI BT ATeThd,
AT (iii) HIH B H S0 YaE i R o faQ
s eTfa, e qfieferd shifswl
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ofiferent

gol
T, = 373K T,
/ T, =273 K
N e 1
faT10.16
oo T %,

L,=L=L=0.1lm, A =A=A=0.02 m?
K, =79Wm' K", K,= 109 Wm™ K,
T, =373 K, 3R T, =273 K
TRA ST H1 VA oF ST, @R * B W
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Rationalised 2023-24



g o AT IOt

227

oA WA h 3TN IO

\_é/*/’ 3

ST oA hi STUeT SO

e 10.17 G987 9P|

SR T 2t © qen I 2R oG Sherdt €, foed e
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=k Seehiid e Sl € (9 10.17)1

Wehfaeh Hogd 1 Tk o7 IR S 04 9
foyad g9 i IR geat W a& arell TRl gt e
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e oY yai W A= H AR T Bewl 30°N (IW)
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1 SEYIHA Bl &1 HOH TR T A fafeE
frata @ gere <1 awgatl o s fepamiter =&t &1 dendi|
g foemer g BF W oft gest i W e U o
Wl Bl 6 YRR, B9 U T A i SO I0H &
I9E T od €, Tl 91g 37T e € qe gaq A
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& et zw fafu e fafewor wed €, den e
JahE N g 36 YR fasfa e @i fafervor
Fett e €1 frdt fogd g @ o dga aen
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M9 g 9 T ¢ TR fafertor gru oA T o
U wieem 1 B A SEvaE el @ qe Ig g
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oo &l T 21 fordt a9 W s fafeeo o
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iR weh g 2

A
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H TeH|
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el =g g0 ScEfSia o fagd Tt el 3T
SR, IHeh! IS e i e (59 Ieesiohan
FEd §) IR foeiv &9 @ SHh a9 & FEEIE! et
21 Tk %] o forg S gul Scsieh @, Wid 3RS whe
o 3afsia st (H) 8-

H= AcT* (10.16)
el A % 1 &5 € a9l T SRl THad g 39
Ty i Tgl WHE J FA ° freRen qan @] o
diegHar | gl w9 ¥ fag fea @ RwE
s fem e fodis o i REH-seea ™
fioai® wed 21 SI W Ugid ® gERT A
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(A2) H & T I K1 <L H Fw AV & SedfSid Ht
F1 <19 ool oY qerell g SeafSia SO 1 ST & 36
a1 o e el 81 W SR ‘U T o e
o o5 #1 SeEiehal %ed ©, il URfd # §
3R THIHTOT (10.16) i 7 TohR & oot hid &—

H= AeocT* (10.17)

el aeel fafertr o foU e= 1 21 81 3SR &
IR W ST 0 & T e 1 HE ST 0.4 Bl
21 38 @& 0.3 cm? I3 &5%hel qe1 3000K a9 el
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YR § ®UART 81 ST —
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IO, TR, BH 79 IR H ScHfSId ST i UM
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ST 1.9 m?2 © U1 HH T GG 22°C 2| SR 9
A €, YRR T AR 919 37°C Bl 81 HAT, &=
1 A 20°C Bl WEfeh for@ graen fafeo &=

T &l H ISRl ‘e N 0.97 B 39 30 9§
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HIS W IT=) TH YhN ST S € Fob IR 1 e
o Q1Y T e Tl THHSR ¢IgE W) Bl 2, S
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T A oh faw, =Te, dagd qen fafet o
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T = t +273.15
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Y o SR €, el o 137k faig o1 g == g2

10.5 < eyl T AmoHiE A 991 B W wH: SRS qel BESSH WA 1 TE @1 ek e

10.6

10.7

10.8

10.9

frfafed € :
aa EiC EiC)
aroarat A ° qroqrdt B H
SEIEIRECRCE 1.250 % 10° Pa 0.200 x 10° Pa
HeHT R HH TR 1.797 x 10° Pa 0.287 x 10° Pa
(a) IR AGen B SR gNI folu T Ura@iehl o STTUR HeWR oF AT TeHish oF WREATd
1 &2

(b) 39k faeR @ AmHfaai A qen B ok ST | @il 3R 8F 1 91 HRo 82 (I
AT o 1S < el ®) 1 | qreaien] o w1 T Y wH w % for 3| wEn
o iR o YrEuE a6

ol 1m &a e & A 1 Fened sfeieRa 27.0 °C W AT T B R qw KA W g
45°C o 99 39 ®Id 4 fRdl ©a &1 g &t R 63.0 cm A T 39 &7 ©ia &1 55 &t
STt g = oft? f5 f&7 a9 27.0 °C 7 39 7 36 B FT e B ? Lid H
W@ Y8R T = 1.20 x 10 ° K |

forelt =g wiel o feT i 6 et 1 ferdlt g W Stk 9oM 81 27°C R T 1 a8l =
8.70 cm A1 UfEW o el 5% 1 919 8.69 cm B F@ ath NI ¢ 1 Sl fehan T B
ot o foR A9 W O o W =R 98 Wi steavas a ool ¥ @iet %1 s 38R
ToTE R A € o, = 1.20x10-°K-!|

s w1 el | U o TR w0 €127.0 °C W 5% 1 oMW 4.24 cm B 39 g 1 =
H1227 °C % T@ & R 8% o =@ § 91 Redd gm? did &1 WE FER R
=1.70x10° K|

27°C R 1.8 cm &9 fohdll dfd o TR i 3 3@ Tl & " 3769 19 TR 2T HEM T4
21 A GR H1 -39 °C A9 qe ¥iifad L @ R W feha a1 S €l SIUm? AR 1 S|
2.0 mm B dad #1 WF FER TONE = 2.0 x 10° K, qael &1 I Gedrer
TR = 0.91 x 10! Pal

10.10 50 cm @&t T&13.0 mm E &1 fHH Haal &1 B H1 SH Talg a0 =9 i fHdt ©ra =t

10.11

T W Wg T 1 AR A 7ol Fergai 40°C R §, W 250 °C W HIHK BE HI wiag § 1 G
B2 1 W W B qhE Hideel S €2 ©g o Rl 9ER o forw g @ T Rl
(difsl e Wet o W FER T FHE: = 2.0x 10° K, ©iei=1.2x 105K §1)

TIoRed <1 STIaH TR T 49 x 1075 K™ €1 19 8 30 °C &1 Ifg eF W 9ok o | &=
st aftad grm?
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10.12 8.0 kg SoHM & fordt tgfafam o i =i ¥ fog we o fau fhat 10 kw T a2t =

I feoman T R 2.5 e o eiieh o ard W TRl gfg B STt T AT TR 5006 v
A T Xt R T e W @ Bl S @ st e e g S 81 Uit ) fafire
T ¥R = 0.91J g K @l

10.13 2.5 kg SFHME o didl o ek i fhEl 960 § 500 °C T T« HH o 9N fwddl a8

fe—seiier T T@ fean san 81 ferd B Hep aett fow w1 sifurshad Wi 9o 82 dfe Wi fafire
1 1R = 0.39 J g ' K 9% i §ed S =335J g |

10.14 fHH o1 w1 fafere o1 «1far oF ¥= 9 0.20 kg o ®Tq o ok &l 150 °C T T« Hieh,

fepell dfel oF oA (STt gedieh = 0.025 kg), TS 27 °C &1 150 cm?® et o1 €, # firran
ST &1 Afem qra 40 °C B1 g 1 fafyre e wnftar wfessfoa sifsw) afz afes o e o
el 7 W Uik TR STl €, A9 o M9 SR UTg o faiTe oA emiar o
IrEafaes A 9 ST A SR ST H?

10.15 o U TG o He a9 W Ger fafire S af@st o e e fRe g

10.16

10.17

10.18

i Hew fafyre se e (c,)
(cal mol™! Kl)
HEEEE 4.87
BIEGER] 4.97
SIERIEE] 5.02
e SATFRe 4.99
HTET AHAIFAES 5.01
FA 6.17

o T w5t At T Hen fafvre S enfand ueh s 6w Aier fafere s enfare
T goyee ®9 9§ fy= ) wlehTenss &9 H Rl T W g T Hier fafire s e 2,92
cal/mol K Bldl €1 58 e sh1 TAEIHTU] ShiTST| A o Tolq o Afeish A (9 shi 31der)
B 9 e o frehd frerer €2

101°F A9 5o § difgq fordl s=2 o1 T=a@afd (SR &1 & &1 <d) 4 T e wro
SH% TR ¥ TEHH % oo # ) H 9hg 8 T A 20 fie § sox 98 oF @ iR W @
Al <o gRI B 16l Afaie oToa w1 AiHd X S 2 ¥ WY TR SioHT B ST TS SUE
o € 1 oo 1 S| 30 kg B1 WG YRR w1 fafvre e it st w1 fafime s
T oF SIS SR B 9l 9@ A9 WX STel o a1 i e S 580 cal gl B

oHteRIal 1 a1 ‘fem afem’ favivey i & &5 A o6 Yok AiSH o HSRUT 1§ ad
T8 WIEF €130 cm Y & fohell &0 s 1 |42 5.0 cm B1 9 39 o 4.0 kg f&H
@l 2 6 h o 9TE 99 feH 1 A0 R ST HITSU) STed a9 45 °C § qe Uik
T SO AR 0.01 J s m! K &1 (" &1 Girert S = 335 x 10° J kg')

el didetr o g w1 el 1 &5he 0.15 m? 991 HIEE 1.0 cm 81 foHe 19 e W @A
T 398 6.0 kg/min 1 X ¥ el Seerdl 81 9iFer o Hueh shi Salell oh W T ATd Aehferd
IS el 1 S =ethdl = 109 J s mr! K556 shi a9 1= 2256 X10° J kg ' B
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10.19 ™= Hifu fF =i -

10.20

(a) fireh TEdRdal arel fUve 3oy St B Bl

(b) ehuehdl aTet & Tehel &1 & w1 erden diae w1 firemrd el siferen sitaer wdid e 2

(c) oI YeRI¥Th IATIHM (== ardl 1 AOH i Jfed), Towep ofenea foreht araet
hftureht o fafertor & forg fopan w7 €, @t & W@ fordt @t @ @ie & Zhe %1
THThT HH W] §, T ST SH I8 o TS i Wgl § TEd €, dl 98 9 1 el 7
o 2l

(d) fo= AR o gedt RO Taed & S|

(e) 9 o REned W 2enfid arde e aw St o UiEer W STenia e 6t eT9en
Jorll 1 IO g § A 28 B B

forelt foue =1 @9 5 e § 80 °C ¥ 50 °C & Sl 21 &fe qREsT &1 a9 20°C €, @ 39
THT T Tk Sty {599 SHHT a™ 60 °C ¥ 30 °C BT Sa|
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