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CHAPTER

‘IR'IT'E‘TT (Introduction)

Hifrer T =t o v Foreer 3=Tia aTa qul ST = ssremoned
(concepts) T ST Fell 1 311 HAtel B A1 371 Fofladl = ST Tl
H T 6 ST TR ot B, SATifea e ¥ |

FHFTAH! i T § f5@ 6 (system) &1 18999 T
W &, 36 S e (thermodynamic system) %53 ¥ |
e e & e w % oy @ ¥ | wwmRe et e v
TRE—

(i) =& f98ra (Macroscopic)—ea Fresma & =vif =t e,
sreafi gt | ot I § ww vy e v eRf & w=itE
THH STUT R T ATEPE T 6.023 x 107w wife # A #

(i) |em Praera (Microscopic System)—39 @ 5 o &
e 9Ea H9 A ¥ WE wedes 0w wwaw w9 9 9 e
e | TH-—TF 3T 91 U AT |

(iii) I AT (Closed System)— afe frerm 3R afRaw #
e FHT 1 STRA-TEH B ol 39 B (#1893 Y0 Bed B |

(iv) Gl T3 (Open System)—3fe Fama aiik afder &
S 1 T T W SREA-YA B A 99 et & g e
HEd B |

(v) Taafrafaara (Isolated System)—afg e 3k aRew
H SO 312a1 Ug1ef BT B8 T S A 2 2 1 99 em
@l [ g F&d 2 | aneet faafia fram 3 an gotey
H aeel FHATE B AR |

(vi) ¥y 7P (Homogeneous System)—afe e
FERTRISR AP | IuRer @ TR 9 Wiewerr & 81 a1 98
WA BT BEART § | SEBI0- UE O, g€ wd. IR 19
anfe |

(vii) fawaid} P& (Hetrogeneous System)—3afe
fr SeATTawEra fAwrg & a7 a7 €1 W arfdre wawerny € O 98
fawaift febra BT § Sareeor—argamEie gat BT o anfy |
: FEteeRta a1 e T % forg Ot e =g v
g =t ufirel & wEE F € 9 wept frmr F ol e
=T € 1 4 AT it TR & TR e 5 e S 8,
FemiammA e (Thermodynamic coordinates) FEaT & | arg
(T). T/ (P), 3G (V), Wit (S) 37 Femfaatt fdwis 51 ¥
Tk A % 5§ e srawen =t oy fea e € 19ty Sl
T = ST TR O 9 (P, V), T)) FSTes &
T TR &) oA I & 9 TE ST Y GE@ THE (Pa, Vi To)
=T HYT |
wTa1 Tepr Uk aTeeen & gE st | < & 76 o F e
1 U 1§, TR SEFTaaa R (thermodynamical laws) 784
¥ 170 stom o B Sy frasl @ avemem wm i

wfade o ufR@e (Surrounding)—79 v I gYF IR
fPpTa 1 eI B B | S HT B 9RAY BEG B

Eux'l'qmmmw (Thermal Equitibrium)

o TS frgr w9 9WE B 9 e s
e | e |

T ARl e H et e semfest Few,
T, I, AT G w79 % /Y AufEfda 2 T 1 Fomm: vF 3"
FAAF Ao A T A il A R faEr i < aramere § aof '
B frafia & 1 o Frema (steriq fw) e & faet off v 5 st
1 ST TS TR 3R 9 2, s RO SE% g, ST, ard St
g wdt ¥ wd P st ggee s € wa 1 P 9
I R W@ F T I (diathermic) 3790 55T (adiabatic)
Rl = I9E R o aFm B wsw Sar SN % e s e
3R WA Ushdl & TaTh IO AR § ¥ 59 = SR 18H
Hyg e |

319 AT AT B T e ¥ Rt wroefter wie srasemt s
(Pa. VA) T (Pp, Vp) 8 =0 & et & 1 517 57 Frammll 91 ok e
T H FETIE AR %) FEE @ T A @ 9 F S 6T v S
T vt Hqer eraeensi (P, Vi) T (P, V) T WIH HT
Feits dger 3 B W e & wen s aftomt T v
T E
()  TE% 9 (Mechanical equilibrium)—
afz Fer 3 fafy fawal g g g ofide @ v
fo=it g B srigfer 9o B T B ar frera ufaaw
B Y WAF G A peaar B
TETEAT @R (Chemical equilibrium)—
e A o Al Sead 99 & Wy safaffa
@ o fe saaf e ava 9§ sEend 2|
ardg | (Thermal equilibrium)—
o e 3 TE B o1 da gor e g gty
P M T99 T Ay suRafda @ a9 e 9 afeRw
ardi 9= § wEaE § |
v fafi=1 am R Rerg 1 S e U6 ¥R ¢ o9
H YW A €| 99 H Ied a9 &I A ¥ w9 am
I (11 | yaifda S <& 3, o’ 99 15 1 e
A AT U F HY o | 9 SAP T8 FHH BT qarE AL
AT & qen g @ R @ ardm = § sran @
I v FHNIRS v Rer 719 1w 3R §oar
frera @ ardr ar @ sERen d wEl Sher 8 |
Hupeide AraEeRn (Thermodynamic equilibriom)—
afe o8 e 9ifys, e 9 arfg st &=
ATRITaEAT # 8 a1 98 SHNTRG AT § BEoldl 2 |
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(iii)



FEMART 1 Fw Fam
(Zeroth Law of Thermodynamics)

FEPER ¥ et s = e yE g aiE o g
A

A R A, B C R 3 (a) & SR P A9 B %
AT TF ST STa0TF T gan ¥ | foer #nm AT B ¥ s =
MEF-TA R Sr & 1 F A, B CHF am wmm e Ty, To A TR o

A P Te T AM T & T & stferm #
it aRiyT
A * B A B
[+
C C
(@ (b)
o= 13

T feafd & C & AT C | BT 301 31 1 ¥oI8 o9 % e
T aw O AT9 C 3B ReR a4 (S76d19) Haetd 3 7 s

319 A 23 (b) % STT9R AT B $ 08 8 §U S STy
FETWCTNMA BF I W@ Rm TR e fFr AT B
F Heq T ) STEH-TEA e B B 1 7o e Fred Prer & iy
T AT B W o a1y (F9) Yaem =t omeen § s ¥

3 ST % Yy frer % orqEw ' afe 9 frewra
fereit o e & Wy srem-3rem arflg (Si) SaeEd o ot
AU it ardig (FefE) S W ET 1 gwe g 19314
FR. T, HISa? A T3 |

et it i 3 ardi (i) Gaem A o £ 7
THE W v = AT FE ¥ 9 9 A 9iEY (surroundings)
9 % FHE T

TR 7 % STER A (T Haee =) feafa § wd
FEe | T IYARTS (common) T ERAN € W Toft g & fow T
TN E 3w A e ¥ ) o R fram g & afdme
A

T &7 TS qoAH
(Mechanical Equivalent of Heat)

fet fFrera & a9 gfs 3 ger F B o1 THd B-
(i) R B SO I v (i) 99 o | gifye &1 o |
S & framrer Sfag aRRufeat § el frem w fbar
T (W) 9 IO FO (H) RER FHEOE0 D & sl
W o« H
L  W=JH
AE ] &S T AT euid (Mechanical equivalent 0!'
heat) FEAT 2 |

o fh T A L fbell e HET IeF B B oy
R S ®rd B H MERIHEAr A R, T® S B b
IE & WA B 3|

J iferes fer & 8 | T P HURRO N (Conversion
factor) 2 |

(1) R BH R B om 607 a9 AR g I i fiven
%,?ﬁq@ﬂ%mﬁﬁwmmghqa;ﬁﬁw
GRS SOl A q T ¥ W ¥ TERE WS
H ged STl @ fsd ot o1 9T e 9 wiaT ¥ | A
e @ faRTe ST S el Serdl,/ fbar °C HIF den arg
HYE APCR N YI W=JHI

mgh =1 » mSAt

ar a B am § gfy A= §§°c

v} af%a—?ﬁ%avﬁﬂéﬂ‘oﬁ(aamﬁmﬁb‘m den fafire
ms%ﬁha‘%ﬁﬁﬁ/ﬁo—m"@x#{/ﬁ B 9 I e

ﬁﬂ%a&a#mﬁrﬁ.a}sﬂaﬁwﬁmm?m--

Siel, S § F&a ot B Rred Melt F1 a9/ g8 o
2 | afe et fraerdt 78 2, afea Sua amm Acc 9
WA R A gF W=JHH

1 el
—mv" =]« mSAt

. et @ A d afy

vioo
At = —°C
218
dfe= afe e o1 am sger 9 TERl & e
% gaY 8 O E aur avel ¥ fgar S 2

o afe el & warel @ T e L e/ fem

A

l -
Emv‘ = F{mSAt +mL)

2] ¢

ST @ T # gfE Ar= <

9T TF W U 1000 Wex & Fad W fRar & g
TS YT oIl BT N WA e A gfiads & o
W IEP a9 § gE LISCE W B, A e &
mﬁfﬁwmmmmﬂl
T B—  HaArg h= 1000 MR, At=1.15°C
ﬂﬁmmaﬁﬁaﬁamw mgh
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Wﬁqﬁaﬁfﬁi}?\‘ﬂ‘fiﬁIWH=Egiqﬁ

S TE G H = E—éjf‘ﬁm Gt
_ H = msaAt
el s Wi &1 AR S 81 s = ) fre S famm <o

mgh _ 9.8x1000
27 2xIxll5

msAt =

155 D T4 qeT Inaftes Het
B (Heat, Work and Internal Energy)

FHT (Heat): TIOR3 R0l fafim agedt & s1emn frpa o
A0 e form et oTe-WaH S # S e e # | et
T IO I WIH A F ST S A gis B} aa g
At sreeen of@fia © Sk ® SaiE T on T g F e
Soll H T B AL E T St e ot o B e § wrata
B & T o ) Fu S e o Wt # stefs e g w5y
FRIET | FRN T T ] ] FH I I S At et & =t g
=1 a9 Fram T & @ o S ¥ SIEH-VEE ¥ SR W B
] A ¥ AR ¥

[13.5.1 @ (Work)]

9 F% TR TRt 9ot % S i g e dt = fen
I # | |ty et e = TrE P 9 SO ST | TREaR dV E A

dW =Pdv
= w:dev
EARRAR et AR AT b2

(i) 3= Frd (Internal Work): v it frenma % et
TF AP F GH W e ¥ ST 9 W w e e & 99w
st e FEaa E

(i) ST A (External Work): 919 &1 a8 @1 ¥ foog
T i # 99w R w0 FEe R

FF a9 T H =R 9% ¥ 5 oo arsafien oot @ w@hE
1 wEfte o 8 |
[13.5.1.1 98I %4 (Work of Expansion) |

v fwra foradhl sFRe @l €9 (P) IgaA (V) 91 a9
(T)® 9 & =gga farn o waFan & Sofas fAer seamm &

IR fHH fafervsr # fry gufter 2| Rtk &
47 ™ g gy vea fRes & 2 awr fHfaver &1 ad oW
Alere TTed 1 A g 2 | (R W) e &) Rer srawen 4 iy
T 9 TYAUSAY ST P b IR BT & | AT {3 57 sz § g
P IMITT VR |

af I F q F gy B T 2 @ w1 R A
<eT & g five o Rufd ABY AR @ ot R | R @
fawmm $ foe 9 gr1 agATSed sW @ faeg  feaw
ST 2| AR foes # AR FIE St AR A1 A w®
A g eRfa ¥

F =PA
A | 7 IR B ¥ e 3 Rufy ¥ oReds ar
8 a1 9 g v e
- dW =Fdx
=PA dx
W] T P AT | aRads
dV = Adx
Frd dW =PdV (D

%ﬁﬁmtﬁwﬁnmmvlé%s’rm%aﬁﬁmm
T T gm0 e

Wy
w =P [av
W =P (V,-V,)=PdV

WYYl ;- 59 FRE v F frem w1 oteas s € 6w
femsufFmSmEa@ v, > v,

37; ST B wfted V.-V, Ueeh 2 | Saie s W
YETH T

afz fadt worm & Frem w1 s gea # @ w6 fem w
s E @\ Vv, <V,

7a: ST B i V.-V, Tomes g | 7afin w5 Wl
HIRHF BT

T8 YR Frera g om0 T e e R e
T T ST B €
|13.5.1.2 §a 3CE (Indicagor Diagram)|

ST TR 1 1 SRR ST e o ot
TR =15 Foman o o famdt e F T =t e steren aftede
= T A T3 T - ST AH qN G SR FEAN E |

FT N A T (P AT A (V) B T I G g
o o1 T B | o us s Fed § 1 S e 1 swen
IRee BT @ Pl © | < (P Frae <1 8 99 PV 5 T
THR QT Bt 2

A B

>

v v,
R 133
THH ABXE & 1 V, 4 V, P 99 Bifea 89%ae ABCD
P T W GY T 5N 5 o & 9 U N Wl B
- Foraa g wR e g e T e1d




W, = T ACBEFA 0

W =P(V,~V))
— 9% ABCD o BDA 1e1 % st ferm W e e et
9 g9 (P) Faa =€ <g & a9 P-V 9 7 geR ara W,= &%a BDAFEB Q)
rar 3 C TRETEA H R T wE W =W, - W,
Pa ' ‘ = §7%c ACBEFA — §5% BDAFEB
P ey AP. V) ' = &% ACBDA = o1 gon et
: atori =R o | T g T T e R PV umE

Thi 79 510 R U &hel % SIeR B R

JE1.2. Th A9 & @ qu Iaq W uRedd A= s A
ﬁ@ﬂ%xyz%(ﬂjﬂﬂiﬁﬂ%ﬂﬁﬁ)x—)yy—)z,

v,
) z—>x Ul ¥ B F OET HA i) Yol TH 7 A
G v @A B @ BRI
1 2 N
3 134 A
&% ABCD &1 3fcd dISIS &1 MIATRR W%‘cmsﬁ H 4 x
ffSra fsan S wehar 2 | U 1 Uab STIaidR ufecat EFGH ofd
& foraep orvarg P e AISTE AVE | Tar L
. JMAATHR UFEHT BT GTHal = PAV Pt
e frdra & maae § orew gRadd AVERA & fore faear . z - y = 136
AW =PAV=283%d EFGH A : : B o
. gegul &% ABCD = T &% EFGH 01 2 3 4\,_,
=% PAV gAa— ()x ¥ yTF fHA T S = IH xy AT NIAT 38 B
e AV agd 371 B 37T AV - 0l S —
1 ' — 3Ry ST
o w - Limity PAV _ Wy = SR BA ,
W= . = 3T xyz 1 SABE + AT yzAB B &THA
l
Irz . - -;—x(3><10_3)><3+(3x10_’)x1
=45%x102+3 X 1073
a%aw ABCD =(4.5+3)x 10
3 Frepta g0 AB e % srfew far e e =7.5 x 1075
= Wyz=(1-4)x1072x 1
W = J Pav e s
S’Wuw?ﬂﬁaww&mﬁwm%mwmﬁﬁw% Wzx =PdV =P x0=03
T AT @ (P - V 95) 4ol AT 9 & den B g @ T T W pz @ {0 far o
F I TR S W = 99T xyz &1 &3
=h 9 Yeh " | fehan AT STe (Work done during a Cyclic =13x107)x3
Process): W1 T ot e Y yRfvrr otareen AR | fra 91 ACB 425 10'_3%
Y EI 7o B W g aT € | AfG 7w 9 v BDA 9§ g aifies BN .
SRR A T TS § 7 T T e W Y BETSWf’TW TP Ad aHid yHa 4 REar
Pa b S frefda ¥ qa 3 o &1 7o S|
( UTgATEA 3TE0T 13.1)
N '
;{;;5-3 A B
gz D C

v
; e 135
ACB 19 % arfeet fahr g fopen ran v fam 137



B : AU T TR U # AT T el BRI = @F%e ABCD
“W=ADxDC - ‘
W=3atmx3L
W=3x10°x 3 x 10°TA

L W=9x10°TA :

Je1.4. U 3Te¥ THURHVA T4 &1 I Ushd ABCDA

® ITER T I P-VIRE H 51 @ &l 1 orn

DI | (UTSIAUEAF ISTEXUT 13.3 )
A
> (2P 2}
2p BEAY)  C(2R21)
a
E A ¥
P ........... A(PV§ D(P2V’)
Vam'cmm 7 g
= 13.8
Bl - a7 T FR W= e ABCDA
=AB xAD
=QP-Pyx QV-T)
:PI/

fodfl R 3t as 9fa owf e grr s sl
e[ B Ao o #39 & awan @ & sl
Holl AT & HAT SRS HTl BT AMATT S g9q FHrol
¥ 2ol e & el ¥ wag a1l B

aered § 30 AR T BRI ' ¥ 39 1Y B prRor
S Hofl, TS SARS Hotl BEAT 2 | 173l 3 st FHoft
uered & A R R e 2| R g @ am g wes
W TS SaRe o W fraa =@ R

U I A R N B 9 P @ A JF Y e

21 (VT o C,,,) 3T RALA a9 W T Aiakes st =

Il 2 |

uetef @ AU b A ARV MHY] dof B BINO]
S Refas siaRe ol d@fea i & o et @ wey @y
4 a1 MY g W AR et ¥ |

uerel B F{a AT ATTRS Hort d_T For Rerfars siaks
Holl & AN B IF TG B HF AARE Foll dEd 2| RO
U gRT &ad &34 T |

aredl I $ SR & WL MHYY g T BNl ¥ A
g Rerferet sriaRe Fof I B B 39 UaR araer 9
B TRl ATARS Horl IS RS aRe Fot @l &1 W
Hae arg ik w7

RS TG B AU & 7L AVASG g B PR B |
I arfdd 9§ saRes Holl, afawt 9 Rafast 41 & wu

H a7 | afe foad am ) grdfae @ SW S O 9
! TS SAIdRe ot a1 Faa & 7 | 1reg Rerforst aiiale
ool § gfg 89 & PRU @ onaR®d Hu ¥ gfy @ ¥
- 3dRe &l U fera &1 daa va R @R & 2| ddd fer
&) e W R FA B U8t afgd werd ¥ feed
S HRT A Sotl AR #) 81 e faft & ey
39 ferg @ Rgfa aRafda @it @ aon SUd sialkes ot

H gRad= a1 & | 9O’ & R FHoll HI JaTg S8 FEardl
2 Wafd {91 a=R & Soit &1 uaiE Fife dri wEaT & |
FH § B SFEEaH § Rafy =R =€ 819 | wafe smaRe
Foil U 7wl AR BT ¥ At fer @Y sraeen R @Rar
2, U TR AR |

EA S RIGEARE AR DR D

(First Law of Thermodynamics)

SO TRt BT G T S g w1 B gouar @
Iqd B | As (A Honl w=eor M W oenaRa R

o9 fee semfas e B AQ He T & IRl B, A
S FE A B g1 AR & feg AW BRI avar 8|
f® SRo 9 & oaE W gfg A 21 99 W g @ A
¥ gig H_a ® | T BT ST In=dRe it & gfey & ot
gl

13.6

aﬁmwmﬁaﬂ‘é
AQ =dU + AW 1))

T THNIS & uH Fraq &1 THEe By ¥ |

FHEROT (1) § 9 IR B & wEe (S Al T
g | FHENIS & oM 199 & o ar el fyera & &) 78
ST B 11 (Fbrd Bl IMARE ot § gRkad= g ey gra
fod T o B AT B W B 2|

fel fra &1 <1 T S AQ T fFaT T BRI AW
e @1 T sraven 4 I AR dF o WY dle U WX
iR Rt B | 37T A ST Jrenef srader (Non exact differentiation)
AT 2 | S IAHT IR (AQ - AW) 3Faie] 3iiaRe Feft (dU)
dact URMYS g aifad oraven oY fR oedl ¥y W) A |
31 U8 Ub gAret arddher (Exact differentiation) afer 2 EXSl
wmawmaﬁAwamAQmmﬂﬁmmﬁqmﬁa
P! dU g1 vafid & ¥

GNEIVT (1) DI 9gad B W 7 a1 e v
BN
(i)  AQ,dU T AW =1 I3t U & A § o W =R

a%ﬁﬁq@ﬁawﬁﬁmaww

H |
(i) IfC I P gRT A TR B @ AQ ¥HRES qUT Il
W ME™ 9 W@ TR B Al AQ UG &I |
afe e gR1 $rd fHar S @ 91 AW g9TeEs a
IS SR MR R B Srar 8 a1 AW RS 81T |

(iif)



[ 3% |_

()
amaﬁmmﬁﬁ@ﬁ%mww
g‘p‘n’l

SHNAP! B gaw fAan o)) argafear

(Inadequancy of first law of Thermiodynamics)

SEFIH & g foraw & frsr |y #—
i) vd 9 & 5 @ g @Y faen o1 fufvor =55 S
8| 21 & oY v B A 3 v B R A
BT IUYIT AT ST ¥ d9 3y Rufy § odur gei @
fag fovan ar o T & qRfoa & srar & 9o aeq
& HG 8 | W] W a1 oUsl & i ® 1w e
I & W g8 9187 B Ifoe ot § ofafia =8 @
& T AT G =1 YIRS T8 BNl B | SHHT & v
o & urg T8 @ §
T AR W9 UF 997 B W H Fem § wawe
g 1 Ml Y e awit, Sy et § uRivE 2 S
| U i N B i F e g @ oy a9
T AEE Ful # oRafda 78 Ad 2 qer Ak g
faodra fem & =er 9w 78 wedl ¥
(i) T P & et Ofe arwie oot o uReds T8
B 3rffd dU =0 ) AQ = AW 31erfq S99 Soi= g1 &
Y oft 7 Tl e qof wu § 7ifyF e § sureRa
TR TRy | e arafas w9 A B R g9 g e
Ul T e T gl 9iftyE oot e 4 aRafda
TE B G FHA B AT #1 IR A wyH ram
T A8 2T B
T P &g S g & AR A I seer e Sdr
smfaﬁasrqnﬁ%mm%ﬂ

ww fawra 2 fbell $ad o &1 s@iwer @ 500

(iii)

Ja1.5.
et B B 2| e B sraRe wui 3 aRada
Fa B
gel- & T E-  AQ =2 fel B
=2 x 10°Har
=2 x10° x 1.2 5[A
=8.4 x 10°Se
AW =500 T
FEEAR & gom s 99—
dU = AQ- AW
=8.4 x 10°~ 500
= 8400 ~ 500 = 7900 TeT
FaL6, WA 2w § weffa P-Vaw ve R o1 AQ C

9B 9 ADC ¥ SIaR A 91 d 100 57 51 & ol

& @ Rem g/ 50 9@ o e @1 Al )

9 ABCH &1 o o § Ao g1 15 5at &
W @ A B AW Cas @ o 3 fdaf sen
AN (HCH ATE B o Anf ¥ ol o &

afe A sl o § gfy A0 @ & JU e

R SOt . i o A
fRer w15 o o1l B oA @ 36 g § Aem
fhbadt Son sEwfa s @ gw wW? G afe

Ug— U, =30 & & at uss AB aut BC § srenfig
Fur feaft g
TA
P D, > C
L F 3
Al > B fa=w 139

- V—
afd AT C srrenafi § amaRe It § 9Reda JU R d
FHIfIR & gorq Fae
dU = AQ - AW
99 ADC & foru
AQ = 100 Sl
AW = 50 5
AU =100 - 50 = 50 5d
dU =U; - Uy = 50 5
@ 9 ABC & forg
' AW =155
dU =50 5
AQ = dU +AW
=50+ 15 =65
) 9ICAP foru
AW =15 T
dU =-50 &
AQ =4U + AW
=-50-15= —63 vidd
Tl AQ EIHS § 1t fHa1a gR1 Fo Ta B
UHH AB & fU AW = 15 51 (I ABH AW &1 W
T & S UFH ABC @ folv gian § wifh wsw BC
AW &1 919 9 8 ¥
dU = Uy - U, = 30 S[&
SAQ =40+ AW
=30+15=455
YA BC & o0 mads aRgds =81 89 ¥ AW =0
Uz - Up :(UC‘_UA)_(UR-UA)
= 5030 =20
AQ = U + AW
=20+0=20 ¥

-i’m =t fafeTe Smar (Specific Heat of Gas)

m T % Rt wared @ e AT wftefds =0 & e srawrs
T ® AT AQ B
AQ
Tafom o s =
mAT
1 T s, =9 o % auet & S 1 7w et w5 o
1°C Sgrt & |

(iii)




Tl eTed i HIST 1 UTH ¥ T A (n) 3 98§ o T
W e Tere 1 fatine s wfa Je = \er fafme sen O wEa ¥
s

AQ
€7 T

Tt g =1 wireR fatere s =it wftarn fea ©) wftfeerfa 4
& st -

(i) Feer ammaa= W wie faf¥me o83 (Molar Specific Heat at
Constant Volume) : feer straae w et fro & 1 S s am 1°C sg@
3 70 AT o1 = W S 9w feR st T Her fafie
T FEd ¥ 13H C, G0 % (A TR ¢

' AQ
o-(5)

(i) Feert 2= ux "ier faferg Sww (Molar Specific Heat at
Constant Pressure) : fer 2@ W 79 % 1 9@ =1 am 1°C 98/
¥ Ty smerers Som ) 9 w3 g A e g e fafine
FH FE € | T8 C, § oI T S g |

[a1),
- G=latr

1371(3 aC ﬁmW(Mayer s_Rehﬁ’m"
' C and C,)
Hmﬁﬁﬁn—éhqﬂﬁmﬁﬁm W@%WAQW
W ey P Arale well 0 glg JU B 8 e

Y FH I dol D g Prd AW H aRafdd 8 o

B
gere g9 -

A = dU + AW

AQ = dU +PdV (D
trf%: M ® ReR T w® M P W@ @

AQ =mCdT . (2)

78 C, Rer a9 w e @ RAftre su ol ¥
afe ¥y & Rex srgdd w ™ fFar v de

dv =0
e AW =PdV =0 .
AQ = dU = mCdT .3

ol ¢, fRer ade w i ) faftre o afvar 2
L (D). (2) ()Y

mCpdT = mC.dT + PaV )
el T sgRen wdETo
PV =nRT
1t i
= | PV = y7RT mﬂ‘lﬁm:x i

m= 9 & gIHE

- L=y
M = 9 & AR
ﬁm T TR IgHe PR W
= AR -1 -l
PaV = 5 RdT kg K
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