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Nature of Thermodynamics
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G Jly AadA) el DA 5 MG cliy wal oM addiud dua (Auilaally 4y ) jall
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Ao Wiy (Temperature) ol 4o waliy .3kl ;(Microscopic)
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Sl 5 sk o paall ey Bl AN o Al (e (JBA e e R Ay gk 3 sl (5 jal)
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Qo3 (e QeSE AWBT) maa o) Al 4yl el Waliall Agiany) Uiy
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S 3 adl o salall pdiia & Al alga g slo g 2 G Al 200

adiabatic,dQ 0
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3 Environment diathermal, dQ + 0 _ - ua Sl
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LAl cull ki aic due o3l 5 ) all Cd wS g LAdma Cigub Ciad saal g Ay )3 balall

(
c,=(2)
0T J,
(Al culi aaa die Auc il 3 ) el
4 A
c, <[
\ oT" ),

(Solid) ital dsadly (Fluid) adigad Aa 55, C, dsasl) paiind LAk gal
.(Incompressible) hliadl culils & agdl uya

TLad g Cpladd Cpand ) (al AN aadi g

Lt cpn 3ol RS o candi): (Exctensive) Luepand of LLaldd (sl - |

el W LT e it - T -

lgiay -(ALE ALK o) el ) Leaa dieldd Al Cdelad Lalsh raaal
(S, U, H, ) Lad

¥ JUiaS 5l dajs salall Alis e aaias ¥« (Intensive) 4 S w0 (ol gl ~2
335l Gl il Cha () ing () ABUSH g Jakal) NI ALY ey Al

pacd Waie g ANSH o Aawdlly iy 538 j ddea ) Jsali o) ALLAN ddiall (Say)

s Ao ganay ( uijma ) 23aa byl Wi i :(State of asystem) Uil 4l

AaCaliall Adlall iy el oS QRN 8 L5 ) Al da 53 azall g bkl Jia (el il
OO RIa Oy paria (PIA e GlS @JL;‘ PLEJJL_J\J;.“

g ad) Lsaaliall a ysialt —11

g3 anlg dilall olaiall &oludl chayd paddud Al AL Y Sl oy da g

A (R Al aldiaa) o 4l e LSl @l jide ol ) (Properties)
(Y gl GVl g allaill 4B gala el 65

addiud A g = (Thermal potenial) (s ol sl Ao s :(T ) 5 el da
A A Al Ak bugd (ubbe g (gasl rarg Balall Baglly Adshadl Gulia
Ul Sl ja LSl

34 ay - (Mechanical potenial) s sl o g 2(P) il
ctabucad) 3aa g 443 genl

a5 — (Mechanical displacement) Zsdsal iy Ao (V) paad
Bala) Lgliag 2 §1 a0 A

w2 — (Thermal displacement) ;)0 Zaijy o a1 (S) (9 A
. (Disorder of the system) aUaifl 4, gdal (uliia

X P Lch.) sl il al agadl g AS ol Bk £ gada (A s (U) adalall 4dUal
(<t sl

e Ao i el gaD Ly Laad Slia g
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aaall g bl Jia (ol N Alla ciaal ol s & (State variables) lad & pdic
R o PJ‘JAJ‘ EAJJJ
g,af, Lh.d euu\ ) J-I-I-l-d (i 48 u\a M,D » (Equation of state) 4JhJ/ Lilea

.
LAl Al alal ¢ gAY QU dm[ 5 @
PV =al

MBaY iy g ool 8 g G

Ao ANA Al " Al s ' il addied G sU il baall Uagia B
Al Al ) Adal Al e g Al ) ALl Al e s
(Change of phase) _shl .o i o Jay puidl 1ia ol &yl sl Waalisallyg

.(Phase transformation ) _ebl 4 feai gl

AUl Ala Galad (e ab 5))all da oy aaaldl s bl @l paiadl of U he) 13
pJCal Al Alal Aalea )\

f(PV.T)=0
Sk £ AN Lo ) ADE (e AU Alkcal) il sae QS ABSlal) o34
A gy MBI Alal) Ciay o Balall @ija L aUal il ga (e 5 JaS Blara Ll
W A da Gijad Al Adalaa (8 1315 P-P-T slagl ADAN 93 pladl) 3 b
mmmgauudsuﬁj OV Ula Jiad phaad) 130 o add A5 415 £1 )
WY e SN Y A Fie Al Leoly WAL 4 ) e

—JSS — Al ol i Lgad (eSS AN Al 4 i (Equilibrium state) iy da
Jhl Jase Ao . A8 g S e e 09S¢ Say LRI g Gl pa paATE Y ARlite
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AT =T,-T, =0 «(Thermal equilibrium) ) o 3 —1
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.An =n, —n, =0 «(Chemical equilibrium)  AlsasS ¢ 55 —3

2 1 Ol e O Al (3) Js

Allad (s LAY il Laaaal e el A B i Guanal) of Ui g8l 138
S Auilgal 5 ) el Aoy Gudi ) Suay Onemad) O (S pamadl G s A O
Sl S pa bl AL amadl e cithd LAY B jadl daas of i A) e

L el Adadd g ApeidSal

o TS A g NI eds :(Non-equilibrium state) (Y ade 4la
(thaall g s sl Cdlad) &l Jo JUa) Gl pa il Adlbia g < al B30
aaall g bial Ba (W) Ao chual el i A (State variables) Ulad of péio

5 Al daag




aladl (wse oSa Al Aleadl & (Reversible process) LilSel| dulao
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S SHCAYLS A3UaY 388 Coand (g B 12 gy

dugalal) b ity Adasi e a9 (Irreversible process) duwlSed of dliac

e alle L_,_éjﬁgmnm oo s ) o el plgial dagli (el AN A

e ole Sy ) Adlla ) 4 Laal) Jawsl gl Al S e Y Aadsadyl
aulSad) e Cldas V) 4 e Al clilad)

e owd Al Asdl clilend) oSl (AiSle Al A AalSady) clladl S i4dh gale

s Ayl b o Y e bl el sl e JUaS L AudSadl 0685 o) 59 el
Y ) Al Adee 4 e Lladl of 2y Aadsed) jud 1<ty AdSbu dud dulec
2 Wl Adad yall clideadl Alle g Lale JCOy A aga gl dlldg (dagdall B 22 g

G Y 5 Al Al el i) Ghng JB5 L AGU AuaS A PV 7 & aas Lt

Lligif gasis (AP =P, =P =0, r=0) il bl o) 4laall -1
. (Isobaric process)

iy AV =V, 21 =0, r=o0) Cylll aaall &l dleadl -2
(Isovolumetric) & ilafedo i/ & (Isochoric) & eSs s/

,..MEJ '(AT =Tf —T‘F:O, !':1) a:-\:!tl EJ\JQ- :L}J-\ C-I,:S M__ ""‘3
.(Isothermal) Jte_uig i/
gpiipl gausy (AS =S, -5, =0) b gl <) dlall -4

. (Isentropic)
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(Thermodynamic Processes and Cycles)

(a As gana Ablug (A (Thermodynamic process) A ) oadl daiatial 4.:.£4:J/
AN Aulgls Adlan) oudla o aladll Ala. qﬂ pilly Lgde jaxa g cAallinall S Al

Al Y el b et ady (path) el cijms (4) JSal LSl
'?M‘ TRy E GV

2 auilgs Adla isothermal, d7 = 0

I adiabatic, dQ =0

dolarl liwa isobaric, dP = 0
isochoric, dV =10

isentropic, dS = 0

1 A Al

2 Aiesy 1 A (oilla o A8 padall Ayl adl lilaad) plina (4) JSu

'UJ!, ClL__ﬁ.nJ\ ‘hﬂi:ﬂj

Aadl g 065 AN Auled (‘;A + (Cyclic process) (4iie) 44 47 Ldac -1
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JS xie g cpdan Gitad Ales A :(Quasi-static process) LSl s dulac -2
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20 ad bl ale A Aaddiall ST aUBIN ciaa

saas) Ja, | cel 52351 WO
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m.s”" (Ve | S (r; Sl
\Y B
N =kg.m.s™ (F =ma) 558 | - (a :E}-) £ il
Pa = N.m ™ (JSwby) i (P F) bkl - m” (1) Aaboual
= N.m = (JSwb; =
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Partition Function and its Applications
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