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a ferroelectric material

-electic field·candidates->material- ->

P = E.YeE properly .
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SUMMARY :
-

form of work EW state Variables
- -

-

lengthen a rod Fal F l

hydrostatic pressure - bdV pV

general strain energy Vor de Tij Vodig
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reversible
GENERAL ow = Y .&X-> work expressed
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ExactInexactdifferentials :

- exact

8 - inexact

F
. dr-exact ?
exact = differential of a function
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Consequence
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Tr-%. dr = (() - p(r)
V !
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Calculateenergy transfer

Epotential in field =mightw②

⑪
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in↓ Missing forces
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ow . /--Ed-fed
=
- mgl-h .) - If length of the

path

The forceisnot conservative :

bow--fL + 0
In all these "inexact" differentials we are

missing additional contributions = "HEAT"

du = G +G given a
S differential -

inexact
exact differential

differential

=> THERMO HAS 3 . LAWS THAT INTRODULE

NEW STATE FUNCTIONS

* onlaw ->T Hemperature)
a pflaw -> V (internal energy)
on2nd ko -> S(entropy



First Ca Of THERMODYNAMICS

-introduces internal
energy

state function
-

equivalence of work and heat

-

t workdepends on path : leg) ideal gas
- reversible
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TOULES SURCEMENTOF FIRST LAW :

If an adiabatic system is caused to change from a prescribed
initial to abrescribed final state

,
the work expended isthe

same for all paths connecting the two states.

padiabatic = U2-U .
=
Al

132

* Work performed adiabatically is independent of
the process

Ettt-q
(g)

# same amount

of work connects
the same two

11 states (pi ,Ti)
↳ (pf ,Tx)



law: I system caused to change from an

initial state to a final state adiabatically
=> Work done on the system is the same
for all adiabatic paths connecting

the two states

=> IMPLIES STATE function

INTERNAL ENERGY :

-

Wief (adiabatic) = Up-U : 2 Dr

* general non-adiabatic transformation

Antw
AU = w + Q -> valid for any process

A town& -> differential form
A

-- E (
exactdifferential inexact

differential

reversible :
-

Itidy,+ Q



SECONDAOFTHERMODYNAMICS

Kelvin-Planck Statements =>> Clausirs Statements- Carotheodory
statement

All equivalentI proofs can be found in
any standard thermo book

dhzq +[Yidxi
un um

↑ ↑
expressed in terms of state

?? variables of the system
what do we do about

the "hear" term ?

NE : The IP lar does not make any statements
about

the direction of the process.
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!
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* Powering The Boat In Lat LeMan With LAKE

WATER :

Simplon/LaSmisse : CGN boats -> 850 people !!
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"Warm water" - Kin

Lots of
= 1500 horsepower (actually 1400)-> ENERGY : Cars

= 1120 Ests
are usually

↓ 100-200hp
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