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1 TR B Sl 81 S 99 o 9N §N W
S 9 a9 oF 9 g0 o Al oh SeR
el B

ST w1 37el SO /IO B S hiE S=d arg
Ft a5 fwdt f=1 a9 *1 o & "ok H g it
2, 1 34 19 1 o] g o o I A R A
EN ST dfed o oWe Bl §, 99 foh e @
51 T e 90T off TREeT | garE T # uE g
ey o w9 fRa ST Heh SU SSTHTYY hEd B
(fe=1 11.20) 1 7€ ©1q o Wk &= aen 36t a1 59
e 3t Tegratem o faeias o faas 5 e
21 3 oA B TH Ahel o e o i, foraw
S vEY S wiE dq W e ©, W S
e TR0 ST Herd 1 Witd H1d L © q° I8
Al a7 § F-BI H FH FL 31 S| qRY ST
¥ ek foog o St @ TS e gu ar & arqerdt
T o Wit wgwan | fefefEa seeton grRr staen
ot fu U 3 uered wt fafire e anfir T &
=t uHt fafy fyer Son foad g s = o afer
o Toagia 1 s e s 2
B 3TTEXT 11.3 0.047 kg SHAHAM o THE)
UfHfTaH o el sl hTh! 999 o AT Iaerd
ST W R o H @ T @ difeh el 1 dr
100°C Bl S| 3Heh U9 el shi <1 0.14 kg
S oF dlel o oA, fEH 20°C #10.25
kg STt 91 €, T fohan s 81 5ot &
M | gfig el € a1 Tg 23°C W LA e
TEU Y ol g1 Uofatem w fafire e
oTfar gfiehfera sifsia)
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Z67T 39 ST HI A HI T9F TH @ qAA HI
YA KT foh Tl staen ¥ Uefufem o et g|
T ST T qqT SHMEM FR TN ST ok
R Bt

e o el 1 FF9H (m) = 0.047 kg

tfafem & et %1 3w a9 = 100°C

JAfaw a1 = 23°C

a9 H gRad (AT) = (100°C - 23°C) = 77°C
A efifsie, tefafm w1 faftre s afd= s,

Tfafem o el §R o« 1 i |l =

m,s, AT =0.047kg x s, X 77°C

el %1 FHA (my) = 0.25 kg

SO =T S48 (my) = 0.14 kg

S el SSHMM 1 3R T = 20°C

T <1 Afam g = 23°C

A H gREdd (AT) = 23°C-20°C = 3°C

STt et felf¥rse o e (s,)

= 4.18x10% J kg °C!

del o ST T fafime o wnfan

= 0.386x10° J kg! °C!

T AT SEAHY G SSTeIfse ki AT

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

=(ms, +ms,) (AT)

=0.25 kg x4.18 x 103J kg °C"1+ 0.14 kg X

0.386 x 10° J kg! °C™!) (23°C — 20°C)

TRt g W UGMAEM o e §R W He

= Tcl g SO Afedl + SEHMETd g o1 Afsy

0.047 kg X s, X 77°C

=(0.25 kg x 4.18 x 103J kg! °C"'+ 0.14 kg X

0.386 x 10%J kg™ °C1)(3°C)

s, = 0.911 kJ kg °C! <

11.8 3T URada

GE &9 H g4 1 dF ST § : 9, 59 qel
91 37 sraeensti § 9 foneht weh sreen § g srareen
T HHHU I ST IREdH Fed 21 & HH STaee
IRerde 31 9 ge qe 56§ T (qen foema:) €13
R qd & 81 Wehd ® Siafer ugred qen SHeh uiast

foraTeReT 11.1

T H W e feu Hga difv few w1 am AR
FifST| 38 ¥R-+R frdt oT9a S 9id W T
3RS FIS T TH e & 9= 99 AR wife)
S dur fem o gz w1 R fasifaa =@
MUl Ty R A9 @ | WE AeifEd it
(o7 11.9) 1 =19 I& wd fF 5o oo e | fem
Iufterd € qe a9 a9 | g qiedd @l Bl STl
yfsran ®, f™ 1 S FT Tad eMYfd g W ot
3Gk A9 § 1S IRed el gidnl el HeRoT Y = &
S F1 3T 3@ (few) | 5a (Sa) | srawen
ufterdd fore S H @ @ R

100

a1 (°C)

0 G, g (fg=e)

faa 11.9 feq &t T F7 | s15een 4 g¢ yRad+l &1
a9 3R G5 & &= U Aeifad #3ah ol
(P9 & AR Tl

I W TTH 3T YREdA I T (3TEn
fosrer ) den 59 | 3 | 2rewen ufads i Wies
FEd | I8 IR T @ TR SN uered & weed W
fasre de 9 fad @ © sterid S | g9 o atawar
Uit st erafy ¥ uare i Sl Tty S aur
g9 U W § ggadt st g1 9 a5 W
feorelt agred 1 ST qen 5o ST WER i 9r
A 2t € 39 39 ered 1 e #Ed § 98 e
werel T SATUCIeoT BT €1 e T W R s 2

o 9 ST 1 Tl gian ©1 o sterdn siderd I
SAIET YT T 1T i o fou 3 fAAfafad
R S 2
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OE agHvSHd @ W fRE 9qied oF e i
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e o fou emeu frfafea feamra &3




g R ATd T

297

ToraTeReTT 11.2

e T foren oifSru) U o1 1 dR e SHeh <Al
o @ @uF WR S 5 kg % @@ §ituw) fa11.10
H 39T ATIR 39 IR i fen e & sw FEu) e
Tg e & ar fenfyen § 9 9r @ S @) v e
1 HR0T € € o qR ok Sieh A=l <@ | gfg o HRO
fem ot 9 R fosret S €1 S qR 98l ¥ TeR Sl
2, @ AR % W w1 5l YA ferfyd 8 S 21 =
TR AR fed fren @ 9 € s © qen fren favws
TET Bl qAfeHYeA w1 39 9fREed i yAfeuTad
#ed 21 f60 W ‘whe’ & e S a1 o R A
“ThfET’ KT G9E € UTdT €1 S W gfg o RO S
ol ® S Tiesh 1 Aifd e s 2

R

faT11.10

g T fen ST § ®uidid g S © 1 56eh
Y S € e R SN TH R =] W € al e
Tg W § fe auw § gfg e emw @ W @
fod 11.91 a9 ¥ 9% gfg FRER e 100 °C T Bt
2 3R =&l T ar feer & san 21 o1 fR STt &l
ST HEAT T STANT SIeT oh! 59 STAXT § JT67 37efa
et aferen § ®UARd HE H BT 2

a0 9§ a9y (Sefel W) § oferwen Radd &l
AT HEd &1 T8 I T @ o qHEd g9 o Ay |
U g d dr9 7 @ 21 reiq, 3| o o
T areeern afeadd i erafy | ugred 1 Ml ey
Td qe1 T g 9 | gead el 21 a9 ad 5w
W ot yered st g9 9 arod ST Yy qrde |
o WER Head! il @ 34 39 ugrel & qaeiT Hed
2 S & FaUT HT URA F GESH o foIU =T

frfafaa feamemama w1

foraTeReTT 11.3

MY ¥ Iy 9 ¥ 9 TH WA U H FAh
Sifse) o 11.11 # <9T ST{ER % o 9@ T
T hTeh oF Sl | BIehY WX ST §T Teh ATIHTY! qe
T 99 F/ Tk | ET 3R eeh & 9 o
W Ty S € vl 7 e 2, il vedl 98 fau
98 91, S 9 § facia off, S-SR gage o ®9
H IR S| TeErq 99 o Jadgel Feh i qalt
H 1, TReg 9 & 3 wfdenT % 9 o iide STt i
R SR 334 ¢, FeIfd B 21999 e S 1 e
S & TEE STl 1 919 100°C R YEHdl €, W4 %
A TS W g € 3R SO € ol B 1 el
o it A fears e <eit, W S B el ¥ Wl
fisherdt 8, 78 STl 1 7cdd B i & &9 H Fef
TRt Yo o &Y § Yehe Bl B

fer7 11.11 3397 i1

319 If F© Yehel o Ty a9 e =i a9
%, I vk o iR <@ | 3gfg @, q@ o a9’
<@ fop oM T W1 €1 Sl W gaeH Yiwal gH:
3RH TH % S o a9 § gfg W & fau (I« W
99 T W) SR SO HI SEvFehdl gl g1 3§
R T W gig o WY Faeish § gig e S 2l

T 376 BH o %1 B2 od @ qe STl i HT
80°C T 321 B Td B Wellesh | gl qe g
T BT ATk o e ! 1% heh d HF Y
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6.11x10 Pa g1 T&fUd & &

A
(atm) A
!
218 |- B_ﬁ'_a -------------- | (@
= |
i
o |
0.006 |------ SUET
BLB : ! >
-220 0.01 374 T(°C)
(a)

frer foig

foret eref w1 A9 SEeh! SYarEe REd (WrerEe URed) @i sraty | frad war @1 Tt aeref o
T Q91 <& P oh s 3Teifiad U shi Jioeel 3@ 31efel P- T 3@ ed 2| A= e 1w o g s
T CO, o T 3TRW WM T | 38 YohR h1 T STR@ P— T T Fi 319 &, 9T &5 01 5
&5 o fawifsd ohear B1 27 &5 i aehl SIY Sedura ek (BO), I a8 (AO) T S & (CO) g1
Tereh feRan STl €1 Seddurae sk BO o foig S| 37een i fefud ed € fo = 3| e oy yrargemd
gt Bt €1 W ah AO o foig S| eferen w1 frequr hed & e 2@ qen 5o qreeend ggedt gidt
&1 9 ah CO ok foig S efaen i Feftd o € faw g9 qun oy gt ggedi gidl €1 9@ dara
oIl <@ 519 W e o, ST dsh 9 AUy aek THerd & e feeht uared &t e greend Tgerdt
et & 3 gsred 1 frem foig et 21 SR o fou, S % B fag 6 9w 273.16K 9O I

(a) ST T (b) CO, & 7q Jra-arg grawer $TR@ (FAr & ST{aR 781)

A
P
(atm)
A
T30 --emmemm e . C
560 /i
- :
39
LD | 9
i el
1.0f----- B
B : n 31 n >
-78.5 -56.6 2031.1 T (C)
(b)

d€ T 2 T 379 AR I WS W A FHloh W
T IR voreh W fensiifad e Seed 1 TH i W

e S 9 ooy st H iR foeima: T Wi g
fordt uered 1 ST aTeen | Aoq e |, fo 5@

T oF Hid¥ i Sorarsd GEfd BRIk o
fi STt o Y53 W @ kI HH B Il 7| o1 T
A9 TR el | Y Fe AN Bl Sl 81 36 YR e
H & BH W FaeHish ¥ Wl B

Y UE W B Wil © T werel e o s
U1 F HiSH el T ST g1 W AgHISHT I
= 2 €, Sgeh Ror a6l W 9gg 9 i e |
STE 1 FHIR S Sl 81 39 faadid, <16 Fehd o
fiet /@ ¥ gfig ek FaLHih a5 Sl 8| gEifan
UTehTRAl oS il §1 " agAvSE T R fwdt
wSrel o Ul ] GHTHT FaUleh hed

TReg, Geft usred 37 A oTewenew - 3, 59 qen
T 9 &l eRdl o T @ W € W wE:

2022-23

el ¥ TR, TEEA HeAUTad HEarl g qel U
T 1 SeduTe e ed 21 Y 8 (3 Co,)
1 FLATTH Bl €, A F H YR w1 gere )
S ®1 Gfe o e fedl uwed w1 <E
ey - SIE U1 959 SRl AT 9 § Heed
et 21

11.8.1 T Sl

AN 11.8 H T I8 i@l € o5& wiE uged
FerEeq Rerde b1 feerfa o =iar © o uered den s@eh
e o o ST St Tk A= A werala eidt
21 forelt weref w1 srareen ufterdq &1 atafyr §, oA 1
TS 1 I Tehish SAHM T, 39 T8I i g9
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WO 11.4 1 atm I W 9= agref o stemen qfads & qm9 qen Ta ST

L EEREICD L,
(105J kg™) (°C) (10°J kg™)
1.0 78 8.5

o
(°C)
EOLIGH
T

-114
1063 0.645 2660 15.8
e 328 0.25 1744 8.67
RNy -39 0.12 357 2.7
RIECISE] 210 0.26 -196 2.0
SRS -219 0.14 -183 2.1
Sl 0 3.33 100 22.6

Hika & T @ S el #1 SSe & for,
afg —10°c & gt fgu 7o ufgror & feq =t
foFe1 ST o ST A19 G el (0°C) T gl |
TH A9 W SR S S W a" F gig T e, 7
fen ferer ol © srufq steen IRedH g 81 5
o fen fueet st €, @ 3K o1 39 W STl ok drg
o gfig Bl 81 g W w1 feurfd s@eris W ga-1|
e TR o THA Bidl €| Seeid STl shi 3 o
YSH & W a9 o gfg T eldt; arem w
S 2

1o Ufiede o 9UT SIS ST S GRETT
e yered =1 sraeen o ufed € @ € U SeAHH
U TARO-FOA W ¥R 3 21 39 YR, a4 m
39 gl &1 gegmE © fNEe U ofeen 9
et arereen | ufied Bl @l €, qe SEvdeh S wh
iAo

Q=mL

A9AT L=Q/m (11.13)

TEl L1 T 1 shed ® el e qaied & stfieter
21 U1 SIHE J kg '®1 L o1 AF g R off feR

o foTu 19 qen o1 oF i U k1 STToRg <90 T4
21 OROM 11.4 H e wrel Y T SO, el qe
FaUiF feu T B

22.6 x 10° J/kg
(540kcal/kg)

3.33x 10° J/kg
(80kcal/kg)

fag11.12 57 & o€ arg aer & o & T%
retrET (T & AR 78|

e e o 5@ staen uftads & 99 o <t
(1ere oft) St €, @ °r e e 21 s 9 fEn
for fa 11,12 W Wreren T@reti &1 Jeoomnd g9 Tl
T S uE Hond 21 © R fafe steeensti @1 fafime
T AT FHH e 1 Sl o ey, We qen
I Y TR ST FAA: L= 3.33x10°J kg q2l
L =22.6x10°J kg'¥1 &1 1 kg f&@ & 0°C W

I €| UH: SEh UH 1 SE A aHISH
T W A S 21 S-ga e gRed & ferg
T ST 1 WA hN A ST (L) FEd T, a0
FA-119 3feree Ufted o foIT Tt o1 1 ST wht
A ST (L) HEd §| TH TH WA T S qen
arou o1 hed &1 T 11,12 W St o et uftmm

T o fet 3.33%105 J 351 =1feq a1 kg St ot
100°C R 99 ¥ Ufiede g o few 22.6x10° J o
=fEW 3Td: 100°C o ST i 37U 100°C 1 919
H 22.6 x 10°J kg! T #ferek gl 21 F€t HRO1 @
fh Saed S@ &1 ol H IH A9 HT 9H U
arferer TR e &t R
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|

3QTEYUT 11.4 59 0°C W W 0.15 kg feq =1
forelt a3 ® R 50°C % 0.30 kg i # fHamn
ST © at fagor s afomd q 6.7°C @1 S

21 feu o HUem ®1 T gfiefed st
(s, =4186J kg °C)

gt :

Sl g < S = ms_ (6-6),,

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

=54376.14J

fen o oM & fau stavas e

=m,L = (0.15 kg) L,

fen 5@ o a9 i 2ifaw 99 9w SeH o fau
RIS ™M= ms_ (6-6),

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

=4206.93 J

A FH = FH Adfed

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

L =3.34x10°J kg™ <

‘337370711.51%5@ SHMEE | W -12°C &
3 kg f&" &l agAvEH™ @ W 100°C T A
T yRafdd & o fau steavas oA aRefad
Hifery) fean o ® few o fafyme s enfia
=2100 J kg'°C!, 51 =i fafdme o1 anfian
=4186 J kg-1°C!, fgq o T &t Td S
= 3.35%105 J kg! 9¥1 HU I T« oA
=2.256x10°J kgl

gor: e @
feq =1 Se@HH m=3 kg
%ﬂﬁﬁrﬁwmmﬁm,sﬁq
=2100 J kg °C!
et kT fafere e i, s
= 4186 J kg °C!
few o Hmer &1 T o1, L
=3.35x10°J kg!
9 HT T S, L

2022-23

=2.256x10°J kg'!
~12°C o 3 kg fg" &1 100°C T
a9 H uRafdd w3 o fau smavas
SOl
~12°C % 3 kg fe® &1 0°C & f&H
4 uftafdd &0 & fau smaves
SOl
= ms_ AT, = (3 kg) (2100 J kg
°C1) [0~(-12)]°C = 75600 J
0°C & 3 kg fg® &l 0°C & vt o
Hrfed e o folu efravass o
= mL, = (3kg (3.35x10°J kg
= 1005000 J
0°C % 3 kg STl I 100°C & el
4 uftafdd &0 & fau smaves
SOl
= ms_ AT,
= (3kg) (4186J kg! °C™") (100°C)
= 1255800 J
100°C o 3 kg STl &l 100°C i
a9 H uRafdd w o fae sTavas
SOl
= mL_=(3kg) (2.256x10°J kg)
= 6768000 J
W, Q =0,+0,+0,+0,
= 75600 J + 1005000
+ 1255800 J + 6768000 J
=9.1x10°J |

ST TATTAROT

T <@ ¢ foh a9 | ofd o wRo1 U FreRE @ g
e ¥ stean frdlt frm oF T 9T 9 3Weh W
g1 § ol o TNl 1 O HEd 21 @ Sl
A o fafgy ®eM o1 €7 SO T
w1 gere i fafai @ wrer, Gaed qen fafw
(a7 11.13)1
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o 11.13 =1er, 998 o fafeor gr arg=)

11.9.1 =eH
fopelt &g o &1 Wer W ok s Sk ardl S
o HROT HSHT TIFIGO 1 fomafafer sl eme wed
g1 u eifo fret uig = v %1 u e e
ST § @ 21 iy & B a1 guy o ga o e
ST foR 39 S® o701 gl | Uehg L Hohl| TRl
BT H S LI T 51 B o ad R 9 3
o faf=r ol @ e SR R 9% gar 21 T E
ST I BT © q Sal 1 rerehdl SrE qen e
& o9 @1 B 2

O ®9 |, o1 9o 1 9o fordt aered
T fordt feu MU O o faw o gaE ) g
fopel ST 1 L S U1 A THHHH IR e
AR H1 og hI fHd T 98 W four ifsw
e SFl fori o ot dmaiar Tenfyq feren e 2
3R < AU, Uen © o il i ARl T, 991 T, A
& S YWeR % H9h H TR A S Ghdl ©
(a1 11.14) | 19 B0 U T o1y feafq o) ew
w3 € o s & uvd guia: s € arfw areat

qen 9fee o &= o 1 fafme = g
T, T,

L »
Ua — 0

fera11.14 (gl o8 f5geb 51 1430 &1 T,, 91 T, drdi W
(T,>T,) TIfqq foer &, 5 =rer 5
ST AT TS|

T THA oh YT LR SR N W €; B
1 A9 g o W THEHE ®9 W T, W T, T &l
T; (T>T,)1 C T HWH YUER Tk FaId SR Ho1 1
YT el €, S TS W THARG 8ot SH W H D
W feord SoA1 Wer | wgw S €1 WA R gg e
Sl ® for 3@ Tl sreen W, ST YOE 1 R H
AR (T, - T,) AT TIIET HE &ThA, A oh
SHAI SR TS F A L S hHI Bl
:

Tc _TD

H=KA

STUIfehar feerieh K a1 UaTel st oAt SITeTehel
Fed 2| forelt wered o fotu Kot w9 e stfues g
2 a2 Sferan § 9% o = S §1 K SI
A J s m K 96T W m K 81 §Roft 11.6 |
fafer=t werell ) o AretRd o 9H T T ) e
qH | Y o WY STed Al Bl €, T HET ard
IRER § 37 7 I ST HH Gehd B

3T W1 ARl (MTgeN) i STHETeRd AU
T AR HI AT FS T SR ugred,
S TSl QU1 hid g, h1 STUShd hH oAl
AR arsTt ¥ SHIfSTU 39 I 911 81 T @ gehH
o e Sl shi Ul W Al 1 fereiae grar €1 oA B
3= A B o HRO qlel a1 U W S
foaeoT &1 31 e & e dieF §9H 9 9 TRl
21 Hen foadia, wifiesh e, Tead: o i shieieh
TR % RO, 3793 TR B T A% HIFTT 1 31e
<k il § a1 "ROM 11.5 § arg & e e
=Tl I HITSL| Tgd H T STIIAN | HEAT R0
q TRV Heequl e1d ©1 AR 39 H, Shehle i
el el =R T H wgd T € Sd €, $Eehl R0 T8
@ fon hohie sl o1 Totehal (F=Y ergsfi w1 qor
HTH w9 21) R o w5 w9 &l 21 gHifay, g
AN Bl W EHE-UEA HIEA TGS HG © dlfeh HOAT
TMIGRYT 1 Yheht F hi Iddt WM 5 qh | FS
frorfqel o o A Hifdes el 21 SeE %
fere vt foeedl # gfawga Sea-Tamia famt
%1 TAfd T 1 AR Bl ¢ dlfeh AR
fiuger o wig d Tfaa fogsa g sa— fauma
Sl T HIHT A O deX IRTHA a1 Teh qen
wie faaw gF 9 5= R

(11.14)
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Tgfafem 205
B[l 109
o 50.2
S 34.7
RIn 8.3
et

SHRH g2 0.15
Fohic 0.8
IR 0.20
A 0.04
i 0.8
feq 1.6
= qq 0.04
QeSS 0.12
S| 0.8
e

T 0.024
e 0.016
HESISE] 0.14

‘mu.af\%ﬂn.wﬁ@ﬁqn@ﬁwaﬁ
Tl eraen | WieA-diar @i T q9 a4 2?2
W B $I GaE = 15.0 cm, 19 HI B I
@l = 10.0 cm, &I 1 a9 = 300°C, & X
%1 9 = 0°C; A i B hl FATIE FHIE
GAFE T8 hT DG I SIS FIE h &R
1 T T B1 (A T ST =etehdl = 50.2 J
s! m' K dfd %1 FH] ATAHAl =
385J s'm 1K)

_ _
REl fen s
300 °C t 0°C
— wwme S
e

faT 11.15

767 : Dl Wl WX SR Y N WA ol SR e
Tl o TIvd W B olell SO &fd 1 HH H 2 B
THifery, S Sheel g H1 @ ey @
vafed et 21 B * R ot ogwy ®wRr W
foar ®ifsw) ol saeen ¥ ©g o fRdl e
T a3 & a0 399 Sl fAemifad gH
et AT oF SR BT W16, ST 3T9Fd g ST
H e Al 1A B BN qUT THRT AU TR
T WM T YRR TR ST § we i R
SIS &I © Yalfed B el HOAT i & HIH
A-diel B 1 TaE o A Gt fageti W qum
21 T ST Wre-dien G s Tl e § qe
T 2, d@

K, A,(300-T) K, A,(T-0)
Ll L2
I8l, 1 991 2 FHHY: LA a4 die F H9LHa w@ B
A =2A,L=150cm,L,=10.0cm, K =50.2J s
m' K, K,=385J s' m! K, & fag

50.2x2(300-T) 385T
15 10

T=44.4°C <

el

baamwu.ﬂéau.mﬁasﬁqangﬁ%aﬁ
el ®8 (L, = 0.1m, A, = 0.02 m?, K, = 79
W m K) %! fet diqet &1 9 (L, = 0.1m,
A,=0.02m2 K, =109 W m' K)o @1t f&
Y R ! et Sren T 81 R 1 B e
didct 1 B o @ad O Sl HEe: 373 K ad
273 K W T@fyd fan mn 21 @) S+ 3<i
HfY 9 q9, (i) HYR B hl oI SO ATeThdl,
qell (iii) HIH B H S YaE i & o A
ZisTeh RITT qel YRehford ShifeTa|
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gl
T, = 373K T,
T,=273K
faT11.16
feon T %,

L, =L=L=0.1m, A =A=A=0.02 m?
K, =79Wm' K, K,= 109 Wm K,
T, =373K, 3R T, =273 K
TR STIEel Ft @ ok offH, oie ® T W
SO YolTE 1 T (H,) Tld 1 9 ¥ SO a8 HT X
(H,) % ¥AH 2|
#d:, H=H,=H,
KIAI (’Fl _TO)=K2A2(TO _T2)
Ll L2
Ik A, =A,=ATA L =L, =L
3T SR FHIRTOT BN
K1 (Tl _To) = Kz (To_ Tz)
3q: T Bl H WY w1 A9 T, BAM
KT +K,T,
="k +K,
T, % 39 WM &1 Gfqeerod & | fhedt ff o2 9
ST YaTE i X H 1 A WIS Bl 2

_KA(-T) _ KA (T, - T)

H
L L
— K1K2 A(TI_TO)= A(Tl_Tz)
K +K, L L, 1
K, K,

e o L, + L, = 2L 1 GIHK BT Hl A
o] IR K © q901 S99 B SN a5 YaTe
I W H B, O SYUR GHIHIO 1 STAN HH T/

H = KA -Ty) _H
2L
2K\K,
qan K= 7
K, + K,
TH Jah,
@) T, = KT +K,T,
K, +K,

(79W m™K")(373K)+(109Wm 'K ') (273K)
79Wm 'K +109Wm 'K’
=315K

2K, K,

(i) K’ =
K, + K,

2X(79Wm ' K™!) x(109Wm'K™)
79Wm ' K'+109 Wm™' K™

=91.6 Wm'K!
ces " KA (’-Fl _Tz)
(iii) ' = H= oL
(91.6 Wm ™ K)x(0.02 m?) x (373K-273K)
N 2x(0.1 m)
=916.1W <

11.9.2 dagd
Heoed o fafy © foad urel =1 arfes wfd g
T T Bl €1 T sheed el | € Hud 2
e Wiehfaeh &1 Tehel & 31erel quitea off &l Wehel 21
Wiehfeeh Gered o o Teh Weequl yfient Fardt 2
EERET i i R I e Corot i 11 B B e )
H YOR B ®, HORawy IHR] T HE Sl B
SCATSAT o ShT0T I8 SO 331 & a9 HI Sitded |
74 gfaeenfd =< <1 81 98 I: a9 gl 8, SR $3dl
? Q1 el o STUeehd Yiidel W R Wieeentid g
21 T8 ieha Terd! @l 81 T ®Y ¥ HOT LA
%1 gg faft =rerm 9 fo= & 81 Hoed | A &
fafa=t sl w1 Ty st g 2

Joifed Hered § ugred il foRdt gy steren fRdt o=
ifereh HeFA g T e oF fora feerer feman s 21 =
o yuifeq o A= fe, AFe uREeRe @ qen
Treferd el oF 3ol ob Ided et Julifeq HaeH
Tl o T 3SR 1 HiFe YRR H TeF TH T
1 wifd T e © S BIER 1 R o T 9w o
HEROT Rl B, AU 3@ YHR YUNfed Hered g Sl
THIARA ek IR T THEHH 19 T i 2|

WTehfeh Haed agd ©f guiiad ufteresti o fo
IIEE Bl A o wHE o2 Sl & e § o
st o 1 a1 81 e ] HRO 9 gl § - gl Sl
w1 fafere Som e S=u € qen g fafya emd
TN o1 <! Toemet ST o 57t o 9 9 |
foaia 2 it 81 a9 oot o Goeh aell 91y =
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EIRRECIE
(o1 THR)

€~r

8

0

A

ST I hi 3TUET 3T

a7 11.17 9987 T

g T Bl © qe qw B o therdt €, fred ufaw
1 Sitael o 1 ol § THeR S HH & Sl @
HOTEIEY I 91 TR I3 7 (g ¥R, qen e
T & M ok Ty 3 o T et € (TeH) -
e 92 el o fehe |Hg WH 3 Bl S
g1 3 ag e ot € A1 Wk i Heaed W a
ST €, S A1 Rl ool W U TR Y el g1 A
o o 1 FOH 1 BE AT witear ¥ erar @ qef
Sl 8 ot 1 gorl | 301 Bt 21 RuneerEy
sk Sehiid 8 sl @ (e 11.17)1

Wehfaeh Taed &1 Tk 3T 30 W 4 |
foyad g9 1 IR geat | 8 arelt Tl g g
g, f9= =aifies wad hed €1 ST " Wi Fdifea
A 36 YR § : Yeall o fagada el qun eea
&5 <l g T HOHT THE W1 H U @l gt fagea
Iq o THIT Yeall oh Y8 W R aW el © Sk
Yyl o U SgHvSE a1g viae gt 21 Rt et
FRF i SURfd ¥, Haed ¥¢ Yarfed g ori
Sad oy foyada 7 ¥ FW ISH a1 3R
T, TR = 1 TR ST den sedt g8 9 favyaa
I HT AR @A | W, gealt i FOH T 36 Haga
oI H G Y St © e sRor faged 96 ok
THiq 1 g 1 qd T AR = 1600 km/h Bl 7
Sfeh el o THiY e = I el 81 uReraeEy
Tg 91 ¢al W A= HI S T Herwl 30°N (W)
1Y W et ® R faged 99 W die ot 21 T
TR Ta HEd 2

2022-23

11.9.3 fafervor

e T Hoe ol Uiaes Wiead o ®9 | fordt qared
T SAETIHAN Bt 1 HOH TFROT w1 3 fafea
frafa @ gerem <1 awgatl o s fRamie Tl 8 @i
T foema <0 g W ot gest g @ e U
At 21 T YHR, BH IH BT A B IO I
I R O €, Tl oG STed Heish & 91 ga A
g H Gegd uR ot Tenfuq @l @ uwdi| e
TR St et fafer o6t foret meem &6t stagashan
& gt sw fafy w1 fafeor wed €, o faem
e a0l g 39 YR faenfia st o fafeor
Fell wed € fordt foga geshia @ § dga qen
<eehid & feeh e el § <o i 1 3 et
Hehdt & den o fata § gu =, 79 gehmen 1 =
T € AU 3x10°m s W I Fehdl &1 3 qeA
% 9N H faeR ¥ o1 9% ¥ R sl e, 7 o
AT 7€ S T E o fafertor g1 e TR o
fAu AreTy 1 B A STavaeh e @ a1 T@ gat
v fe o =7 gran 21 fafervor grr € g @ e frefa
(Y= Siafer) o et gedl aeh wgedl g1 g aw
fyug =1 o 3, g9 1o 19 e, fafenor et seafsa
#d 21 fordl fuve g SEeh 919 &SRO SRS
faga gaesta fafrol S o qw @rer 9 fafeo
e q o ¥ TSl i HEAT farfeRtuT wed )
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3o g8 o oo o fyvel W vsd € @
ST ST TUadA a ST STagieo Sl &1 o
1 g i f59 *iE favg fafewor gro stawnfog &2
Gl 7, 39 fyve o quf (1) W et w2

e qg UM ® for o fyve fafewor s W
STSTNEUT G IS Boieh dUll o TqUSi i TUel
sk % 21 TH 929 o BUR <ffeh e § e
AN €1 W A W voa el goteh oAUl o oo
Ed € ek of g 1 %A Y HH SO L B
T Gféal W en el 9l % o ved € W g &
Hferr SO 1 STEeiod wieh 89 I WEd &1 @l
YhM & S R el Bl el did T S © aifen
AN W e SfUhad oA STERNTd hich Uehls MM
el ol ahl 31

TH UHR, SIAR FIEH AYAl oFT diqa Th
U gfer © S Sl 1 Sfqeed qen el e %
a9 S A 1 A # 3 21 TE aRd
e 1 = 1 o eral & forEes! fiadt qen aed
Heri T =l 1 A9 Bl g1 Had fer 9 fafwon
T BT Siae i Adeed | oI olie S 1 gE
YhR 9 SaR o 5 9§ o daret foret off fafemon
1 STE qUETAd HL Al 21 <aR o s o T 6l
fraffaa ik =M qan Hegd g 8H ol o1 &1
1 ST ST AU FAER i o Yeft S ek T
feshmen S ®1 sEifery 97 gfem @ sidee (S
T¥) ol 321 BF W auH | STERT ], 1o dehfoush
w1 Y I S (S W) F HERo w F
ITERT 2
11.9.4 fwreRr fafertor

39 % BN I fafeor & awresd % Uy &
Soorg el T g1 fre @ w s fafeor o
faoa o weweyel o 7 @ & fafw & o= o @
(= wfam) quresd & B ®, afow TEH wH
W U oy afesh s o ot ST Haq
TeeH Bl 8| qufy fafy= aaresat o fore fafefa
IS H el H A fg=-fa= g 21 fa 118
fafir= ardf R fordt it & Twis &9 §R Thish
TS W Icafed faferfia Sl qen auTes o qe

YR ook <9I 2

S

fq Tehler &5

40,000A A

fer 11.8: Ffooret gR1 fafa= ardi ™ Icfsia et qen
e o we Wi T |

T 9@ W IR Hivw R oaees 2 Toer feg
faferfta il Taifus €, a9 9 R e 81 A 7o
T o 9eq Hay o1 Si-Taeamo" frag wed 8-

A T=faadis (11.15)

i (S fadie) &1 71 2.9 x 10° m K
B 21 I8 oW 59 a1 ) sHren w3 © R 59 R
o fendlt 2ohe ol @1fia o T & €, 1 SEeR T TR
ToTeh! e, TRt TRy et 3 3fd o wthe, ==if &1 Sl
1 e-fram w1 SwEn @it el S- i, 9 @
37 I k1 HqE o 19 ol STFAM o | ohid &1 =5
¥ TR H TEH SME dEd 14 pm TR F
G Bt 21 AH-FEE 9 S 1 Hag %1 a
200 K AT fehan men 1 dR fafsreor 1 stfuesan
drgd@ A, = 4753 A W T I TH ITIEK
T=6060 K | 9% fau f& I8 a1 i =1 9d8 =1
2 9 5 Suer ot (fiqd) W

o 11.18 o =@y Tq shftorent faferzor i @
Gefua ety fafire o o8 ® 5 3 oo g
Bid &1 F SHiorent o oheel @q W R W € A T
3Tk SRR, ST a1 T W el Iars] o6 YRS
Y hfoureht o fafertor s dgifaes €9 9 =me &
o fore St varg fopw U 3=l gt § saten wifa
HT W | THeR favE W OSMU AW ST UISHSRH
H 93|

fafertor gr0 st fort wresm o6 (3teriq frafa o)
oA A ek TG 1 ST Tehdl €1 TR A9 T
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afifereht

el a5 g1 3@l pat fagd gk el 3Heh
MHR, STh! ST A i &mar (58 Scasterar

FEd 8) 3R fa9w &9 @ s@eh 919 & qHEd gt
21 Tk o] ok e S qul Scusi ®, Wi 3RS |
o Ifsia sl (H) -

H= AoT* (11.16)
&l A o5 1 &5hel € q9l T SHh WHAY 21 39
g & Ted WHE A FA 9 e qen 9’ #
decgrE 7 dgifak w9 ¥ fag R @ R
SeeEuE w9 fdie o # BwHE-dieeam ™
fraais #ed €1 SI " ugid W sHe W
5.67 x 108 W m2 K~ il 8| Afershad &y aienton
(A2) T 3 TE ICHT 1 X H1 HS T & IAfSId hdt
1 <19 oot S gl gRI Scafsiq ST R 3
o e Bl B 3 R0 T T 9 e
ST o ! ScdSteRdl hed €, i TR w €
3R IRl (11.16) 1 T TR 9 =k i e—

H= AecT* (11.17)

el aeel fafertr o T e = 1 g1 81 SeE &
IR W ST 9 F AU e 1 HH T 0.4 Bl
21 38 T 0.3 cm? Y3 &5%a q¢l 3000K a1 arell
e o frefafed <t § s fafefa wam-

H=0.3x10*x0.4x5.67 x 10 (3000)* = 60 W

T 9 el Hie a5 f9eh ari SR o SrdreRoT &1
AT T, 2, Soll kT SISO Tl S ST HLd 7
sa: fordlt oTeel fafee @ fafefa 3o o &
(T1f1) ®t T R FAfafad g3 9 e & ST —

H=GA(T*-T*

3 g oh foIu FSTEen! Scasiehdl e €, ST ol i
YR ¥ TUGRT B ST —

H=ecA(T*-TY (11.18)
IEONY, 3T, BH 2794 IR H SIS ST hl TOMT
F| AF ofifsre forddt safe o IR #1 TS &
T 1.9 m? © 9 & &1 a9 22°C &1 SIEis &d

S €, YRR o1 AMARe @19 37°C Bl 1 /HT, e
1A 20°C 21 Wik ferqd et fafentor as
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= I SESHA '@ AT 0.97 Tl TH SR 9
AT BT 1 -

H 5.67 x 108 x 1.9x0.97 X {(301)* - (295)*}

66.4 W

St form eTeren H IR gRT 3= Fel i X (120 W)
o Y 9 odigl e 1 I o TH & %l N
Tk W Uk o foau omyfies sehfesws &ug (3mH
FUS W Te8) T YohR 1T ST € o IR k1w
o WY Teh AR Tdell THRR Iqs W Bl €, S
IR o faferor &1 qafdd & 2 2

11.9.5 THESE U9

geeft w1 T8 ST fafentor 1 @i €, it 78 gd 9
W Sl i et 21 g9 fefehtor w1 axes,
&l qUTeE (SfeeR) & § g €, W 39 fafert &
i 2791 Tersd Tl gy STaeifd & sl 21 3
19 E-®ET TEAHES (CO,), RUF (CH,),
TEZHAFIEE (N,0), FANFAEEA (CF,Cl) Tl
HTHSed A (0,)| 3HF FHorea®y agAved TH
21 STl ®, S geslt w1 SR At e ot @ SR gesht
# gag R T e S 21 399 gedlt * gae 9
fafertor =1 e o5 STt 81 STle afvfd gismanet
Teh qd ok IoIdl ©, ST dek STaIl o oIt i et
I | Bl 2 Y9, geal ki Tag al argHuSH i 3R
T B 21 30 WHESH WWE Fed 21 A 98 g
TE BT a1 gest &1 19 —18°C Bl

HHfas Tffafl o RO agHed | MHeRd
i w1 @igar o TS €, T gedt oIk e St 2
T ST M o STIER Figdl ® 39 gfg ¥ 39 vt &
RN W 319 qoh YA 1 19 3 0.3°C ¥ 0.6°C
9% T ¥ STEll VIS o HeA ek YHUSAE A
aqHE H gt ® 1°C ¥ 3°C Ifusk Bhml TH
forgaeardt Swrar | we S, gl qen el W
T B 3H SOl ¥ a ok aeit ¥ e ® §, 9
e S S @I 2 AU AEH 1 Y o€el @ el HE
A TR R gEA 1 Tl Hedl @l 2| WSy g9
T Y 1 FHR 8 Fehdl 81 Q fova W faveerd
IOl o WHE i HA HT o FAH T S @ B
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11.10 =T Rl Jitqer f&m

&0 Gft e 9 ? fof I et et gu AW R Atk
@l Big ¢ dl g Hi-+R vl g1 SR T < B
qq: o8 AT % Y W g Sl €1 hiE & T o
o fEer 9 oA 1 faftE e S v @
Ghdl ©, SHRT SHT FH o fau ey Fefafed
IERIETSIERCT]

foraTeRea 11.4

w foeiow gfed TomMd & $9 W@, A9 o
300 mL AT 3R 30 q o5 ot Fh W Th
S| TR & T fox § foeiors dun g fog o
TIAATYT SMET qe I GHfe=d hifSe for darqardt
Ied ST | I S| AGHT 1 A8 A1 B T8
UG T, WERT T A9 1 S o S Wl g
T SIS foh SERT A9 he 19 (3T aREet o )
T T 40 °C 31fesh qoh Tgd S| AeALEI S T
F TR WA HI TH HET ] wiferwl form =St
TEU q YOF a9 siadd Se 1 e &
Ty faeias ¥ #R-+R faeifad wwd gu ammdt o
TS A1 HIFSTT| ST T A9 TRERT o6 A9 H T
5 °C 3Ifeeh @ T qIedis Al Hd AW 7F ffee
IE WA (T,) B TR T AT= T, - T, Bl y-3141
% ST T T YIF WM % T aegEd ¢ o
M &l x4 o STRY ool TF TeifEd ST
(fe111.19)1

AT('C)

997 (fae)

fer711.19 9ET & Q1Y T ST o ViderT &1 9T
el 9|

% 9§ 219 78 frepy femel gd © fF forg gor
T ST b1 e SHeh 3794 qT 319 YRasT o arai
& a3 W R e 71 39 g7 ot Je w9 R

AR § Tficer i < F=d € a9 g% o aq o A
TN W TE T el 2

I TR o8 <3 & foh g qw fuvg o
fafertor & &9 H oTF GRew I S @ I Bl W@
S8 hi < YU der STeh UREsT o amdi o S W
sk el 81 = W@ TR Sete o RN et R
T 38 oF iR W forddt fave 1 e o aen 39k
q9 o < Geel 1 AHEg 3TeEH foha

e o ¥ded M o oER fRd fyvg &
ST &1 F X, — dQ/dt TIus qen STk 9fiewt o araf
o HRAT = (T,~T,) o STIHAIC Bl 21 e F7zm
hael oY ANl o T € ay @ fafewr g
TH-e fIUg o T8 & YRfd d o T8
g W off TR e 21 ea: gW fom wed ® TR

49 _ o
dt—k(T2 T) (11.19

el k Tk oess i € S five o g o
ool AT SHeB! Wepfd W AR e 21 HA fifeg
m SEAE qen fafime S aiiar s 1 ®E e T,
AT R T A AT IR F qE T, T A AT
fue =1 A9 T o §HE A dt H AT, FH B S
2, 9 T T BT G

dQ=msdT,

o SO &7 T

dQ dT,
—=ms—=
dt dt (11.20)

TieRTol (11.15) 9 (11.16) ¥ &9 I 26T &

dr.
-ms dtz =k(T,-T,)

at, __ * g4t- Kar
T,-T, ms

Tl K =k/(ms)

AT HT W

log (T,-T)=-Kt+c

AN T, = T, + C’e; &I C’' = e°

(11.21)

(11.22)
(11.23)

TSI (11.23) T el ¥ U fafire qm aie
& S Yider T G qiekfad fhan S g 2
Y A o faw, =rer, dagd qen fafewor &
I THIE o ShUT IAeH i &L AT oF STIShATI
Bt 21 foret faferter 9 ot o o Tmiaor, S
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&I Rl ¥ IR gl FHoAT-eifd 21Yen 39 W e |
T 9™ % vided | g8 T oY Gieded Bl

loge(TZ_Tl)

() (b)
fera 11.20 =29 & ¥iaed (98 &1 G

fo 11.20(a) # R T URIfTH aeen &t
TR ¥ =ed o e a1 gemdd fee S
bl 81 TEH el Rl Al Th s (V) FrEent
Gl & e wor 9 g §, T St @1 5w Sl
o aTel 969 H a9 Sl Y R Al T SHSHMET (C)
@ €1 3HH | qrEitE w1 SuEn T s 2, e
AT T, 3 I [ SaRi o Siiel S S ST ol T,
qAqT AT T, o G FEHAM § X Sl T dr9 A9
T THEM o @ S H1 q9 Tk e s &
TPE W S €| WA ¢ q log, (T,-T)) [ In
(T,-T,)] o <= I STeifEd foran S ¢ faeht vefa
o 11.19(b) ¥ 3T STIR FHUMHF FIUIAT i Th
T Tl Bl B e T 11.22 1 e S 2

3TEY0T 11.8 T oA d R aw 9ISH 1 a1g
2 fife ¥ 94 °C ¥ 86 °C & Wl € Wi
&9 20 °C €171 °C ¥ 69 °C e a1 o kA
ﬁ rdvddl 9 A2

Z67: 94 °C T 86 °C T WIEA 90 °C & 5 FHe-ad §
70 °C 3T 21 27 sraeensti § sdq w1 a2 fie o
8 °C T2 &l 7l

A, TR (11.21) 4,

———=KAT
A

8°C _
2 fie
69 °C @1 71°C &1 HIEA 70 °C ©, St H&i-arq 9

50 °C @fueh 81 39 31 | K ol 19l & 99M €,
HAd:

K(70°C)

o

EEE]
T SR i faee wE W

8°C/2 fie _K(70°C)
2°C/993  K(50°C)

= K (50°C)

AT =0.7min. =42 s |

QrI9T
1. SO ST &1 Tk &9 ¢ S fhdt fuve qen sqer afterd! weam & dig S99 drdiat o ol Yefed
Bt 21 foreht fave 1 awd 1 Fife AECHE €9 H 919 N HEfd S 8l

2. Tt a9 Ao gfm (qroerd) & @ g e o qor (RS aromrde o1 sed ) 1 STEn
fopan e €, e @ o e ufted g @)1 fafu= aordt § fee-fae q A s )
HIE A9 WA S o fog <1 o fagel &1 === fohan san € 9o 3= &9 i av a=
X s &1 3 < gead Ao o ge ey den SHek e Wi S i FfvEa s €

3. Ufeqa™ qI9 () qen R M (1) ¥ U8 W B T ¢, = (9/5) t, + 32
4. <@ (P), 3FA (V) 91 TH a9 (T) § Fae 907 areft 1est 19 Gefieniol 36 YRR e i St

2

PV = uRT

Tl 1 W 1 HE&A qell R Gt T fHEdie @)
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10.

11.

A A9 WA H, WIhH 1 I, A9 % R Y 1 oI Hdl 8| Tg 98 a9 ¢ o W ydw
wered § =an G enfuaes @fhaar et 21 shfeas WA Q19 HI9hH (T) oF W 1 SAHR
TfeHag AT HUHH (¢ ) o HHh % SHR o IR B ¢ T 39k HA fagel H ST B

t. = T-273.15

s TER O (o) TN ST FHR IO (ot ) BT 39 FHR WRAMGG foham S 2

Al
T = OLlAT

AV
Vv - oy AT

TETAL T AVATT HAT o1 IR B 0 HH: AT (99 3TFaq Vv o aieds i ffde &
gl 3 frfafed dey 2:

o, = 3o
ot wered =Y fafere oa enfiar i 59 g Rt feran S @:

1 AQ

ST AT

T8l m Ut 1 THHH 9U1 AQ TSI % A9 H AT 1 UREdA i o AU STagdes Sl 1 HEl
21 frdt werel =) Hier faftte S aiRar Y 39 YR R R S

1 AQ
u AT

C =

Tl u I o il 1 He 2l

TCT 1 T SO (L) SO 1 98 AT © S Rl el o Uehih SoaH Rl THM @9 qe J@
W I ST H ¥ ST § uRafda #T o fory sawae gt €1 ST i e S (L) o
1 98 I ® S feRdt wered o Tehieh woAMM i 9 9 <@ fa i uRed R wa steren
Y ooy st | uRafid w o for srevae g R

FHI- TR 1 o fafeml € - =, dega qen fafeon

=eH § fordt fave & 39-urg o 9T o e ST o1 THIGRU Nfodeh HogAl g’ o= sidl
2 U THY 554 1 YAE e Bl oREl L aTE de A ST e &5 1 o8, fordes aF
o TGl T, 9 T, W TG R T €, 5 e S

H=KA-¢ D
L

TET Ko o ugel 1 S ikl 2
= o Tfiaed o o STgER fordt five o viided i < 9REsT o S o%g oh drd- ST o
STHATA Bl @

9 _ (. -
at = KT

T&l T, Wit wreEm 1 qr qen 7, fave 1 @ 2
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RNl Wit | famd | WmeR femuit

Te1ed T A u (|ret) e (mol)

Hfewag am t, (K] °C

Shfead TH A T (K] K t =T-273.15

o FER o o, [K-] K

AT FHR O a, (K] K a,=3aq

fordt fpm &1 oTqd AQ ML2T?] ] Q ST =N

S T 7

faftre Zea enfan s [L> T2K'] Tkg'K!

B GEl K [MLT? K] J s m K" H=-KA %
foemofa faw=

1. <hfea AT9 (T) 9o Bfewag a1 ¢ 1 Sed e TaY 39 TR ¢

T = t +273.15

qe et ok 1 fog & fory (=@ g0 T= 273.16 K &1 Fuitor @ened gevr 21 39 = & @i
Yfewa® AHRA W few &1 ToHE qen e &1 F@eHiw (I 1 atm @ W) FHA: 0 °C T
100 °C ok 37 ke ¥ weg enef ®9 9 3ok seR el €1 9o Afeward A Aoy o frsd
fraa fog (== gR1) q2ad: 0 °C A1 100 °C ¥, W 279 fraa fogsti o =97 o fau 5@ & o
fog 1 3r=s1 WM W1 © il $EhT a9 SAfgda 2

. <9 FIE 59 959 oF W1 G H ST 7l TEE fRTd T S a1 dTd S BT © a2 Sreerel

o S greerat o HieR SEe § SR (Tl § o) e g1 7€ Wl fepe Wy g ©
e 3TH fRat off yraend 9 H g

. O T § a3 FRRE 21ee U € TR o |1 A o6 o9 ardid Sifed s gl T

Foit TR faed fee ot w1 F iR afmfed Te e, 98 e e R

. Haed H fF e & iR STF 9 A STUH 919 BN % HR §59 %1 YA |imferd i g

foreht 2iet § fiRd oiat o <= Tt fhdl aw ©€ 1 o1 1 &9 B oF I3 a1 5 oh aiid e
o HNU Bl € el o Hia Helgd gRI el B
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11.1

11.2

11.3

11.4

11.5

A

431 qen cO, o ek fig HH1:24.57 K q91216.55 K €| 7 Al ol Wfewad qe1 BRAeREe

TIRHl § e hifad|

T TH A9 HYHTE A 91 BR 5 o 3% fog &1 200 A 72 350 B g1 ufkenfua fewan o

Bl T, qN T, ¥ o1 Ga 272

ot araTdt @61 oTm H faga ufekiy av o @y fefafea af-ee frem o R aRafaa

g §
R=R,[1+a(T-T,)

g QAT 1 Sl o Bk f9g 273.16 K W WY 101.6 Q T 0 o HHT Wi fag

(600.5 K) W IfRIY 165.5 Q € d 9 9 Ad Hifeg {5 o arqardt 1 gfemie 123.4 O B

frfafed o 3w T

(@) oMY arafufa & Stet o1 ek fog W ames e fag @, =12 fem o Toish qen St
o FaLIh ! A Tad fag are (S T gt Sfcwa arasws o foman e o)
1 39 7?

(b) S foF S i foman S Rt © for gt Sfcee@ araws o < g fog o fomeht o
0 °C TUT 100 °C HEAT, fAifid i ¢ off | Ry a9 oIy W § ¥ U 7o fog s
=1 Torem foig foran e © 519 ohfe ww 19 7rushs W §@ 273,16 K i 1 7
21 39 AU H (Shfeaq T 9) W 31 Fraa fag @ 22

() T 9 (Shfee WYHH) T U WieHad Ashd T 9 ¢, § Ha¥ 39 TR 8:

t,=T-273.15

30 " ¥ e 273.15 forn € 273.16 6 Tl femn?

(d) U WY d9 HYHH R, 9 THE FARA H1 AHT HRASES o Thich T hi
Y o e €, STl o e fag o1 @rq @ gmm?

T et W Aoy A 921 B H HH: SIS qel BESSH AN i TE g1 STk Ye
frefafed 7

a ELE] T
arguTdt A argurdt B ®
SEIEIRECAC 1.250 x 10° Pa 0.200 x 10° Pa
HEHT 61 M TTelih 1.797 x 10° Pa 0.287 x 10° Pa
(a)  TTOEIFTAT A G Boh 1 fTU 7T ra@iehi o STIHR WL oh | Teleh o RHard
1 &2

(b) MUk foaR @ AoHfaE A den Boh S o igl 3@ eF 1 9 FHRO 22 (I
AT § e < T ®) | < ik ok ofel shi TG i W T o foTy 36 wEN
o SR 1 GEuE eS8 2
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11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

et 1m &9 = o ®Id 1 Fened e 27.0 °C W T e 1 fRE aw e S g
45°C o 99 39 ®Id 9 fhdl =ia &1 9 &1 T 63.0 cm W9 T 39 &7 =ia &t 9 Hi
ok @ars a4 ft? {59 7 919 27.0 °C 2 39 7 6 B 1 @a = g2 Wid H
W@ JER oM = 1.20 x 10° K |

fopelt o2 wiet ok ufew &l S a5 foRelt 4 W S S €1 27°C W Al w1 8l =™
8.70 cm 1 UfET o S fog 1 =49 8.69 cm B TET I R ¢ 1 ST oAl T B
o & forg A W afedn g W =_m? T Wi R savaes d oieR § et #1 e @R
T fed @ € o, = 1.20x10°K

dld w1 =X | T T35 foman a1 §127.0 °C W % 1 A 4.24 cm B1 39 UG HT WL
F 227 °C T 9 FH W 85 & =9 § 91 Ufedq em? dfd #1 W Y8R O
=1.70x 10° K|

27°C W 1.8 cm @& fRE el o AR 1 & g ! oh o4 3TCT THIET TIH AT HTT T
21 9 AR —39 °C 19 T Mifad L qf aR F R aE S B SIm? 9’ H1 A
2.0 mm B Had &1 {@F TR TOTE = 2.0 x 10° K, a1 I JeArer
U7k = 0.91 x 10! Pal

50 cm A& AT 3.0 mm A F1 fFHl Taal 1 T i I e e 9 &1 fovdt Tt Hi
T Y el T 71 AR A o fargdl 40°C W E, A 250 °C W WY B F oAaTE H A UReH
B2 N WY R HE A dfdeer Scie 22 9 o Rl w1 WER o fow gea @ e R
(ffsl T Eiet o g FER O FAEA: = 2.0 x 107K, €= 1.2x 10° K" 81)
frerad= =1 3@ WER Tl 49 x 10° K €1 @19 W 30 °C &1 g 81 W 36 o cd §
1 3T aRadd grm?

8.0 kg FHM o fohelt Ugifufam o B1e saish | % & o foe fhdt 10 kw &1 a0t &1
I femen e R 2.5 fie o eiieh o A § TRt gfg = ST 7wy R 5006 vt
Al g ot o T e wd gl S @ Stere uRay | ofw g St 21 Ut w1 fafire
T ¥Rd = 0.91J g ' K 2

2.5 kg S99 ok didl o 7ok i fREl W H 500 °C % W Y o UvEN HE T
fen-seiter W @ & S 21 TIferd &1 Hehe At f&w w1 stfersmam | @1 82 dfd w1 fafire
o aIRdr = 0.39 J g K, 9% &1 He S™1=335J g |

foreht o1g 1 fafdre o1 aTfiiar oF 99T W 0.20 kg o T o 2ok @i 150 °C W W Hih,
fopelt dfel o SoAmTdt (STl geieh = 0.025 kg), T 27 °C 1 150 cm® w/at w0 2, § fiwn
ST 21 3 @9 40 °C €1 U1 1 fafire o wifien gRenfera shifeny) afs afterer o e o
IULUN T A TReher TRl a1 €, e S 3MUeh] ST O1q 1 Tof¥mee o oifidn o
SRt A | Afueh A IRAET STean 64?2

T G TGl % He a9 R Aier fafire s anfaet o daor e Ry T g
e rer fafdre wear arfer (c,)

(cal mol1™' K'Y

HEAEE 4.87
RIECAEE] 4.97

2022-23



g R ATd T

313

11.16

11.17

11.18

11.19

11.20

11.21

SATeRdtS 5.02
Asfesh RS 4.99
FHEA HAFAFIES 5.01
FAR 6.17

Y g ®9 9 9= €1 ydtehreqs ®9 H fRdl T WA T i dier fafime e i
2.92 cal/mol K Bdl 21 58 3 sh1 ST SHITSTU el ok foIT oo @iferes /M (39 1
3der) B W 31 o fend freprerd €2

101°F a9 SoR ¥ Hifed fFdi s=a ol T=Eie (SR &% & &1 ga1) & T8 f5Tgeh SR
3Tk IR W THH & oo w1 ) A gig el ) A 20 e d§ SR 98 oF q iR S ®
Al a1 g € ATl A A Y eigd R = 82 g% Wi S g 1wk
UM O B R | T W1 §oAHA 30 kg €1 WA YR o ety s e s s fafire
o AT o ST SR B 9l S 19 WX el o SS9 i T SO 580 cal gl @1

omTeRIet o1 o1 ‘fem e’ famiuey I o 9 O oF Yok iSO WSROI 1 Tl qef
T&1 WIUF B130 cm 9N o TRl fem af w1 A2 5.0 om B1 A% 59 i 7 4.0 kg fem
@1 ® 16 h o qvEIq 99 fed 1 4G o1 el Ity STEd a9 45 °C € 9o el
1 FH el 0.01 J s m K21 (fed &1 G S = 335 x 10° J kg')

fopelt et o STFeR 1 U 1 &5het 0.15 m> 9 | 1.0 cm 21 e 719 wia o @
W EH 6.0 kg/min 1 T Y 5ol Sererdl 81 d1FeR o Weh 1 SoTell oh W ol 19 3ATehierd
I didel 1 o1 =eTehel = 109 J s m-! K- 57t %! a9 Sl = 2256 X 10° J kg ' €|

T it ff =1 -

(a) i TEdshar arel fuve eeq Saasis e Bl

(b) THUehdl ot & ermel 1 S w1 37den diael w1 fiend el stfus shaer wdia g 2

(c) IS YRV SAUETH (== ardi i A9+ &1 gfo), Fgent oo frdt smeet
iRt o Tafertoll o fae feran o B, gt o W@ fordll ol aw iR o Zohe 1
T HH AGT 8, T 5 SH AR o The i 9g1 H Tad €, @ o8 19 1 9t 7
T B

(d) fo SrareRer o gedt YRl viae g Sme|

(e) 9 o URETEH W AeNRA o e T Siat o IR=med W enenia fenmei st stden
ol 1 ST AR § A 98 B 2

foret fave &1 a0 5 e § 80 °C W 50 °C & ST B1 AfE 9REsT 1 a9 20°C B, @ 39
T 1 Ui Hifse {58 IRt 99 60 °C 9 30 °C B SU|

Irfafiem  3Tvy

CO, % P-T Ul 3@ W ua ffafed gei o I ST
(a) T a9 o @ WCO, i 3G, T9 A1 o100 JwTd G H Teod & Tehal 22
(b) CO, o T q1 FLFlh T e | HHI 1 1 FHE TSl 22
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11.22

() CO, o foIq shifder qT9 qe < o1 &7 $ehT 1 Wewd 2?2

(d) (a)-70°CdMY d 1 atm <4, (b) -60 °C d¥ 9 10 atm <M, (c) 15 °C d¥ 9 56 atm
T T CO, 3, 5o 272fel 79 o ¥ forg afereen ¥ et 872

CO,%F P-T Wl 3@ W Nid frfafad we o 3w e :
(@) 1 atm T G1-60 °C AT T CO,, T FHAT Hited feran ST €2 1 =8 5o qreee

o S?
(b) T @ & 5 4 atm & T CO, FI I 190 TH He 9 R M foman S &2

(c) 10 atm I& T -65 °C a4 W fFdt KT 7T g9mH &t 3™ CO, Fl @ Fod @
FHY Y T TQ Hd THI B 9Tel O IRAH! T U i)

(d) CO, ! 70 °C T T a2l qHardt Hdifed fehan Sar 21 e1a Yeror & forw goes o
o H S KT STUeT Y €7
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