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Lecture 4A.

A Thermodynamic System With

6 Unknowns & 4 Independent Equations
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Number of particle in the container with volume Vol. 1s
N = nVol.= constant

Ideal Gas Law

p=nk,T (or pVol.= Nk, T )

Internal Energy in the container with volume Vol. 1s

3 3 .
U= 5 pVol.= ENkBT where the 1deal gas law has been used.

Conclusion-1: # R a T SARHL BN REE » SRd
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The First Law of Thermodynamics

AU =00, + oW 4w

PLLLY

where

AU 1s the change of internal energy of the gas in the container,

0Q. is the heat flow entering the container,

OW s is the work done by the system outside the container
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Change of Entropy 1n a gas with temperature T

_ 6Qm
T

AS

Heating due to Compression (why? microscopic picture?)

OW s m= —pAVol.

where AVol.<0 denotes compression from outside.

The First Law of Thermodynamics AU =00, +0W 4

can be rewritten as AU =TAS — pAVol.
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Unknowns Equations

n DV N=nVol.

Vol. @ p=nk,T 2a) | pVol.= Nk,T

p ()1 U=@3/2)pVol. Ga) | U=(3/2)Nk,T

T @ | AU =00, +oW | Ga | AU=TAS- pAVol.
U G AS=060, /T

S © | OW =—pAVol.
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Exercise: éfﬂ%ﬁfﬁﬁ (p,Vol) =t W HEEEL, Sl %Wﬁ
B[ DAERL p & F4ctd - DA Vol. E/EsEi 9’7—’ Al 4t
constant 7 ( p,Vol.) contours (JREHAVE(HLE » 55 "ﬁ)
constant U ( p,Vol.) contours ( NEERYZE Eé%)

constant S (p,Vol.) contours (\GHYE(ELE  HEELE)
constant n ( p,Vol.) contours ( ZEEHJZEEHLR)

Pk

constant Vol.( p,Vol.) contours (E%?%EEI’J%@%? %ﬁ%)
constant p ( p,Vol.) contours ( BR JJHYZE(E4E + ZEBR4R)
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Exercise: WI5RAZE (T,5) 240 ' HEE, 4HE > IRFAELL
T & 1Edei > LS E{Ffeimry~Fm L > gDl NEEEE
SR 7

constant 7 (T ,S) contours (JEEAVEHLT » ZER4E)
constant U (T ,S) contours ( NEEAVZE(E LS )

constant S (7 ,S) contours ( \EHVEEEHLE )
constant n (7T ,S) contours ( ZXERYZEE(ELGR )

constant Vol.(T ,S) contours ( fefalHE(HLE » XL )
constant p (7T ,S) contours ( BRJJAVZE(E4R 5 FHER4R )

RE TS - FLiy > T H - A4 gEE -
g 0 APLRARE HAR ? IPLbAR e E AR

E;I]LU

[



Thermodynamics [AP-2013] Lecture 44 by Ling-Hsiao Lyu 2015 p. 4A-10

Types of Thermodynamic Processes
o = HiEFE an isothermal process

o ZEIiEFE an isentropic process
o 4 Egj&'%%&ﬁ_ﬁ an adiabatic process

o ZEJFRIEFE an isobaric process

. %r’f? #EFE an isochoric process

https://en.wikipedia.org/wiki/State variable

In thermodynamics, a state variable 1s also called a state
function. Examples include temperature, pressure, volume,
internal energy, enthalpy, and entropy. In contrast heat and

work are not state functions, but process functions. Also see
https://en.wikipedia.org/wiki/List of thermodynamic properties
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