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AT

FARITAHT & AT §H FSAT TAT JiAFH Foil H RER TEY T 3ETIA FA &
FEANART & F& Ageaqul d2¥ et yoR & §-

. SSAT oIl F & Th 9 gl

. AT §31f GaRT FSHIT Foll &1 JifAe ol H FAiaRor fhar-arar gl
. Teh Helll & 4.18 [T &I & FE 38h &g TY g

. A A ety A HT HUROT Gloll TCUISH Fshl T U 3cTeor g
« T P IAAT dUT FAIF HT FTHAT Ueh HAATUL-THH BT 38T gl

. WAl Soled H PIIPRT TG LT AT giar g

. ollg W ST oA Teh 3e]cshdUNT Wshdl 1 3G160T &

ardir gy

o9 & fAeeT-foesT amt & aEg3il Bl WRER Teh @Y & b H @M Sfiar § ar
ST IEQIHT H AT, 3T I dlell, I& F AT q19 drell a&g I AR JaTfed &=t
AT §1 TE JAIg A e SR @l § ofd T alell ae3il 9 g @A o &
STl S 8 Qe aEgHT U AT HAE B ST & A 39 AT H JATE $eh SAlel
¢l a9 30 Rufq# alel aequ Teh-g@ & ardig 9 A glcl 81 30 ISHT AT
#; o wgd gl

AT & aRs Far

forell SeATeTideRT errr &1 AR Fol e & U3 1 FAHAR it Fa,
O Foll, huel Iictsl Soll T EUfas 3ol & IIeT & SR gl g

CLIDGRGEIR]

ag e Ed FAT &1 e e A8 g g1 3dd 30 ey i fake
FoT H PS gRAIT 8T 8iar & 37
AU =0
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I Y
FSAMTIAR T LIl Has

FAEIAR & g HId & IJER, I a A el dray seaAmfadr A
o GIY TcAIT-3eT ddT T H § dl 98 gl g ff 9w adiy @y #
giet|

AT & FSAFTOT [T A 3T B § S Sl 3Teldl-37e1dT gy ISAIa e
C @ ddiT @ H gl d¥ [Fa T A 3R B off ardiy g & gierl ™9 afgad Tuse

forar I &1

- %, —— m -

I‘I_ ek

FEATIfaH I Agar HaH
YT I F1 FasdIor

T & o FvAEfad AT A 3R B § g T e Fvarel ar (s
FSAT FL-ATAA o &) T PT=37eldT fhU T &1 vg gt e, TR FeAErfadT
fra 'CH T Faresd AR @ F3 &1 aTeish AR (FSAT AT AlaR) H SSAT
T S-S 81T & 20 ufd & RerT A 31T B 3760 37607 @ W o R
C & Ty ardiy IFT ured X ol 1

afe A 3R B & &7 FAT Irele &R o9 &7 ST a24T e C & e A g
B & FSANYT AR o 38 3Hcldl & ¢, o 39 &7 H FSAREINaH AT A
3R B & adg Ay (FSHET 93Y) # ghT| e C adg ae g #/ S8 8l
3a: 389 TOse gar § & afe o Fera A ik B R X B C & @y
3TSET-37619T 3SHIY JFIGEAT H g o FeArfad Hea A 3k B o 3mqa &
35 FEEaEdr # gt I FEAEIfaR @ eeaar fAgw #
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I Yy
TEATT o Ideld el ol drdiT &I AT fomar r=am § 3 g IsAT graraear
QTsG, T TANT foham IT § UAT FAT| dEdd H Ig glell 2eG Ueh & g diirg aeg

F & ISHIT FFEIEEAT Fega & AT ISHT AEAEEAT F & IT 9F Fea 2
Al F & Ry o 1A 1 9T I G g

SSAETADT T JUH IH

3H 9YHA & 36(ER, IS fFE FSAEIAR @ o FAT QL Sme-ar g3 AT 7
$T AT AR HT ARG Foll H e el H T ST TAT FTAT & AV
AT FSARIAN AR GarT 1 aXad H I gl _SATeeT|

3T Rl s 1 Q FSAT & ST Al FSAT HIHS I, ITARS IS A Jefd
(AU) & TAT AV HRET ST W Fa & 3T g SIRET, ar

Q=AU+ W
Jqg FSHAFEIADT & TUH7 e (first law of ‘thermodynamics) &T IO ¥9 g
FEATITIRT T TUH [ATH FAT T & fTd7 &1 & T 9 gl

FeARIfaN & 997 Aaw & sifas Agca
sqat faeafoiaa dieT a2 &6-

1. AT Fail 1 & U &7 g

2. FSAETAD fAeT & Fei Tf&d wBar B

3. Yeds FSANICRT A &7 3Male ot [Aead e gidl § I8 3R Foif
hael SSANADT AR $r 3Eear W R a=dr B

FSATIAN & 99H7 fFga fr @A

1. forell a&q @ off a8 AT 7 dhadl $& AE & S H aRafdd fHar s
Hehcll § HYOT FSAT & 18 Tohdl ST Hehcl g1 AT AT o fohell SR foh,
I gl ST g FSHIQR T YIH @IH Ig Ag garar o Far ey o
ol 15 AT &7 fohdell 89T T H dgel IRT gl
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2. FSAEIAST &l YUH @Id7 Ig i 87 aarar § 5 Ushe g9g § A1 el

=g AIT O Fad Ig Ad 81T & [ IpH & FoT Tad Edl &1 IrarRord:
AT N qUT &G F ®F H G GGl S Heholl g1 Sidfeh Hd @l FAT H
qUTd: SGell ST Fehell &1 SR §H UHT HASTA &-

fF 3T frell gt W IS 9T @I Tog A 397 STard g1 ar ar dr §6a
e & 6 T (FAT) 1 QT AT Y 3F T W U3, FSHET & T W
gsdr § S FF F gRafdd g ST & vd AW 99T {9 a1 & & s
gl ST &

FSHAT Sold

Tg U W gEa § o I ST # aifyew s # aRafaa s g
AT SoTel & HEI: el 19T 8id ol

(1) @

(2) ISR qeTd (S57e7)

(3) =

Lo

O g
g -

FAT FSAT Sl

FSAT ol hd HIA AT & Jg T H QT 77 g1 T FRSRT 96y (597)
AT AT @ AT ol § Td 38 FSAT &1 $S AT 9 S H aRafdd T &l §
JAT AY HET &I dg flk FI ¢ Sl g1 Ig UThaAT Th ek hl i@ 8ldl ¢ STl
=9 g% o Fea

{1 dg &AM A & dT A & gIdT &l Fal-hal dfheh 9T HI g FHS
Tel gt & o6 R &1 arg &ia ar § 3 O@a &1 ag S gl

(4)
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ar 39 I W & S a9 A g1e a8 @ &1 ag gl

FSHAT SoleT T S&TdT

AT §olel & Teh QU Ush A fhU A0 FRY JUT T @RT N IS FT FSAT &
3eIUTel &1 FSAT Solel I G&TcT ed ol 38 1 (5¢1) & Y&RId Hid &

AT S W TUT G &l dd Qq 8 of 3HA Solel I Tl &l FF et ghm|
Hd:

=5
dfeh @ W = gta o1 (Q4) - e o1 (Q,)

HE[T]=QIQ1Q2
qiin =1 %

FCAT SoTel T &Il T JF & 58 T numerical I9=T TR 37T &

< -
lall Suldd

FSAT Solel Ueh U Fiard § 1 3HA Foll &1 ik w7 # gRafda Hch g1 &
1824 3o #H b AT VSRIGT of Tdh 3G FSAT Soled FHI IReTal FIl 39

FSHAT SoleT I Il FSAT Sofel (Carnot’s heat engine) Fgd gl

SH 3ol H Ueh Ush QU ¥l H IR YehA Bl ¢l
(1) AT J&@R
(2) TCUTSH SR
(3) FFATH FHdrEeT
(4) TcursH HUISeT

(5)
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FIl T

PIAT FSHAT SoTd T haTafer foT 3T T o 3R gt & 39 &t g ded
gl
3727, HEHRT FeTd @RI IR TohA H FRT ITT U qUT T Y HieA T e

FSARTAHT H GiadiT Ia

5H fTd & ITER, fondll o Tad: afera #fer g @is ol e dia &1 JgrIdn
%, FSAT &I fhdll 3 a€d A I I&] YT A1) AG dlell a6 & 3 a9 arell
qE] I Sl ITHEHT §

58 [T A FFd e & v e FueT geg g-

1. &fedd Tl FUA

AT 90 & SR A §H UG b | SOAT ool caRl Wl § & 35 AT & S
HET S A IRATId Feh AV HE1 AT Aol a&q ([fep) &1 & fGar s § 7T @
Tose §1 39 d 0T s i IAT Sole ARl & S ISAT @I O AT Jdhl 39
FSAT &l GUTAT SR H FAART T &1 FSAT Gid & HYUT FSAT S H el A,
Td Mol I PNFSH gl & S| b MUR W dANAS hfedst IR Telich o
Teh HYT fear -

T fRHT o FSAT S (I AT THT § S FSAT AT A FEAT AR 3T FOAT
S qUT T § S A gRafdd w &I

(H 9¥)

(6)
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2. FAMTAIH T FYA

Tg HUT TMNAT (refrigerator) & Agyid o 3memRa g weifdy & F&ERr gard
&S g&] () e aTell) & FSAT oI 38 308 a9 arell a&] (&) @ 38
HET # ¢l g1 THN el & FREN 98T (FSAT §a3) W R Seg aid ganrr
S fhar Srar g1 var weiifas &1 @& 3w § S oo R sew I g fr
TR & F°AT H f@F (53 a&]) & I AT (Acd &) FI GG Teh| HR
MR W JATIS FATAIT o U HyT f&ar -

"ToeTT fordll STEd A 1 HerIar & fohdl T dfeld ARMT & @Rl FSAT &Y 38
a&d @ ol dcd a&] dqoqgmmmaqa gl

mw | g

FARIAS 1 AT fAgA FsAmEfaS & goun Fad 1 & @ g
39 e O fonelt FRfieT @ AU A8 g3 € S FSAmIAd & efada e wr
aulel &l gl TG THIH Shaol Thid FehA I §T WIE] FIcT §

&31 o, Mo a&g 3ryar e el T g 81 $oTohl T o a&d (&) & HA
g gl -=lfeh e H G T SSAT HT $© HET & T T &

(7)
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NCERT SOLUTIONS
313 (YS HE&AT 333-334)

9 1 IS MeR 3.0 ofied ufd A= i & § &g gU STeT &l 27°C | 77°C deh &
T g1 afe Mo =1 aRarerer 319 9o gRT fohar Sie Y Suet & = Y R o
Beft? T S ST hl Sg=T-FT 40 x 104 Jgt g1

W-ﬁmmméﬁrﬁaH=9=msz

t

T STl o dgel hl X = 3 oliiex/ fAeTe 3rafa o1 o1 gagAT

m = 3Hldde X doicd
3rgfd m = 3 x 10-3 #Y 3 fRam--3 = 3.0 fFam

ATt =1

sawam g AT = (77 227)°C = 50°C

v 3 fafes I s = 4.18 x 108 swy/fameec

oy 30kex418x10°Tul/ kg Cx50°C

1min

S/ e

6.27 x_10° 5/ fore

offe1z =1 Sict @t ufet freic &l srft Sywar

$¢Iol D RIRI DI G2 =
UfeT 91T SRIRT 3561

6.27x10°Jul/ min
4.0x10*Jul/ g

2

16 wmm fae

(8)
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g% 2 R 19 9 2.0 x 107%kg ATSEIST (A oh 19 TR) oh a9 H 45°C Jhegr hel

o forv foRdett 3w et 3mgfd &t STel =nfgu? (N2 T 370] R = 28, R = 8.3Jmol-
1K)

3TIR- °'|I$§<\I0'I°'I hl g HT-
m = 2.0 x 102 fohan
=2x102x 103

= 20 UH

SITSEISTel oAl 3TUHR M = 28

SIS lolel oh T T&T-

m 20

R g1e W fgmATIE I\ (N2) 6 A= 3T fafey e,

5
7

= % X 8.3 J@/ Hid-K

= 7 X 7.15 3@/ #a-K

= 29.05 S/ @@-K

au ¥ 3fg- AT = 45°C = 45K
" 3mgfef oY S aTelt SeAT-
Q=pupnC,. AT

= Q=2 x29.05 x 4.5 5@

= 933.75 &~ 934 5=
(9)
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U 3 AT hifaw o a1 <=1 giar &-

a. f=-fAer amGl T, 9 T. & <1 fHvel o It g s & o= ST ar Jg
371G wTg! T IeTeht aﬁmammT”zé’rg’n

b. IS AT AMHRT TIAT H M deteh (31UTd g ST HIA h [Heet-fFeet 11
1 37feIeh 313 glel U AehdT g) i fAfAE =1 e grell anfgu |

c. TR T TATd-TATd 3Hh TRRI H TGS 9 Sl g |

d. forel Sec3eTg o FHIY o 218X I Ay , AT 31a7iel o fordt arearit orgx
I STeraryg ¥ 1feres offarsor gidt g

3-

a. Yk ifectdl AT TEI3N S 3TCTT- 316787 ATl oh ITARad 39! HWAT 4TRdT3N W
Y el R B

b. oI T FRT GI= A ’ATHATL STTd FEHT il geTll § 3T foIv ofideles hi
fafery e arikar sifdes g1 arfee forew & ag sa au-dfeg & fov sifas
FAT AMNT HT Feh |

c. R P ToId-TelTd, TS & T TYUT & HROT eRR T d19 §¢ o dl g, ST
HRUT TR A 79 §aT &1 e §¢ odl o

d. SecIag & fche & 2TeYl el 3MUfeTeh 3MTedT AT 37e7ioT & I 9TER Y
JeraarH 318 il 8138 HRUT S5 MR hl STerary M= 91gR <hl
STeTary ht Jotell H offdTsoT &eft 3gehl g

s 4 fafiier e oe) ot RAfeist & #eTe a9 g g/@ W 3 Al g8gied s/l g
fafelet &1 Srar IR gered &1 aeil § a1 fOesT o1 39 R d76] hl WA o9
FHRIE I 37 § 1 IS T A 39 3R 3R—Id=T & 318 3MRIdeT deh geiifad
foraT ST Y 319 1 S fohd=T S@am?

(10)
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Yy
3R- foea der aR FEREN g9 & HRUT Wshd $GI9 (adiabatic) &1 31d: 9%
foIT g1e 31T—Ide goeel PVY = faadis 9,

Y
P V] =P,V] = 22 = (%)

(2)14 =x = logx = 1.4]og 2
= 1.4 x 0.3010 = 0.42140

x = Antilog0.42140

= 2.638 ~ 2.64

= Po= 2.64P,

37997d 19 Iga TR GId I 2.64 T[T & ST

g 5 S fafer gy fondt 319 Y sraxer aRadel ed g 39T Teh TrRITawen 3
Y ARG B dh o S H f¥enry 9R 22.3) i fohar Sirar g1 afe 1 o1 gad
TfehaIT gRT 3/gTT A J 379ET B & o1 A A g1 3raenfid aic ™7 9.35 cal § a1
§TC o TuT A e grr fonam aram sie &t forder 2 (Lcal= 4 . 19))

(11)
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=
3- o fafer (wshe) H I 1 A A B 379 doh of o & &) R 31 Q = 0,
forenrer ox fomam o sl w = -22.3 S,

37d: 39 Usha H 3MTARE Holl A IRads-
AUy =Q—W = 0— (—22.3jul)
= 22.3 S[e1 (31T 3MTcRe Hotl H gig gref)

oY 31T Ushd gRT 319¥qT A O B dah o STl H {9 gRT 3r@enf®a 3w,
Q = 9.35 hellll = 9.35 x 4.19 [

= 39.178 S[ef 39.2 ST
Tfeh TGEATT Gl &, 37d: TR Holl A IRAAA A Uy B 191

cL g swrfaat & i AU = Q— W',
i W =Q — AUpp = (39.2 — 22.3) 5w
= 16.9 5@

9 6 GATA UTReT dTel &1 fAfcis AT B Ueh-gi & Wiuehleh F gRI S ol A H
ATeTeh d19 g g8 W 3 #18g Sidieh B Yoia: foiaifad g1 Teiaeie Jerre @il of
St g1 T=fef@a o 31 difsie-

a. RAfevst A e B & 31fedd 19 =1 glem?
b. 3G &1 3MedRe FHail H frad=m aRad= grem?

c. 39 & a9 H 1 IRIdA grem?
d. =T fo¥emry <t AreafHen sraet (3ifead AeaTaEe Ui i % gd) 6% P-
V-T U8 WX giefl?

3l-

(12)
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a. P, = HAldeh GId = 1 atm, Vi = V (HATT)

P, = ? STdfeh V. = 2V (Yfh A T B & 3MId=T SIS & 1)

~+ fafeivst B fAaifad B, 3ra: widenies @ielel W 319 &1 foiatd & Hod 9ER 89T,
37T I IS R AT N 3R T G FHT AT MTGTA-USTo Tl |
37d: 319 T 37T FHoll g A9 FER a7

ama;mﬁ, P> V2 =P1V,

LT @ difgr e Py = %Pl = zlv x latm= 0.5atm

S W=0amQ=0
s AU =0

c. * 3MedReh Foll 3rIRafdd e, 37d: 319 & a9 # off g gRad=T =g grem|
d. 3 I e SR G312, 3Tl ATeATHeh Taeemd 6 3aent g 6, 31: A
AR P-V-T I8 I 5] gidl|

U 7 Ueh dI™ Sofel 319+ didelk ¥ Ufd fAsie 3.6 x 109J Foll UeTe &idr g s ufa
fAee 5.4 x 108J FR a1 § | 3571 Y erd foraet g2 ufa fAete fohdeht = 3mufas
B3N ?

ITH- Foll TId (S1FeR) T ufa fAste urea e,

Q: = 3.6 x 10° [
gotel g1 vfa f&ste fovar s +ri-

(13)
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W = 5.4 x 10° S[&1

W 5.4x10%jul

.. 3o Pl q&fdl 1) = Q ~ 36,109

= 0.15

ara: wfewra gem— 0.15 x 100%

=15%
379feIE 31t (heat wasted) 31aTd Rk T 1 =0 FA,
Q=Q;—W

= (3.6 x 10° 5@ —5.4 x 10° ¥@) vf frre

— 3.06 x 10° va vfa fire
3.06 x 10° 5@ ufa firre
~ 3.1 X 1096131;1%[@:13

U 8 Ueh gicX fohdl A &l 100w bt SX T 3T Wl el g | Al e 75Js-1
I X | R AT g Al 3MedNeh Hoil. el Jleg: fohd & I BIEN?

3i-

AU =Q — W = (100Js — 75Js) = 25Js
3Uid o= ol H dfc 1 X = 25w

g 9 forell FoARIfaRRT ™ a1 o1 3raven ¥ ALaad 3awen d& faF & gerfv
37THR Ueh YGEIT UshH GIRT of ST IRT & |

(14)
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~
Z 300  preeseeeesesesesee o < A
2.0 5.0
AT (m?)

Uh HACTE! Ushd GRT SHoh I hl E  F deh o SITohY el AT doh hl T od o |
3T GRT D ¥ E 91 981 ¥ F doh ol fohU 1T I FIL3ATheTT hifTT|

3W- D U E d& 39 gR1 foar 3= wRi-

WDE = &39%el DEBCD (+)

37d: 319 gRI DAE AT E @ F deh &l el Sl (A1 )

WDEF =WDE + WEF = &3%el DEBCD - &9%el EFCBE
= &owa DEFD = % x (FE x DF)
= 2 x (5.0 — 2.0) * x (600 — 300) =1/ #2

— 1 x 3 x 300 =i

(15)
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g 10 @Wrel gt o Ueh gofideh & 31eey W@ W 98 3¢ 9°C W &0 W@dT ¢l Ife
AL T d19 36°c & dl Tefideh & fosargsT I[utieh &1 31TehetsT ShIfSTT |

- fear B-
3US S SR AT d1Y T, = 9 + 273 = 282K

I3 JAT $USR &I 19 Ty = 36 + 273 = 309K

. g2fiaeh o1 fasdTet IOt o = —= 2828

T T,-T,  (309-282K)

_282_104
27 T

(16)
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