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What can change? How can we change
Make a change with
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Equilibrium
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Kee concept :

In tensive · doesn't depend on the
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What happens if you duplicate
your system



Changes of State
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Unique path where we change

quantity infinitely slowly
"reversible" everg step system

is at equilibrium



bath 1) Tsys = Thath =

T

,

* 2) Tbath -> Tbath + &TSys# 3) wait until Tsys = Thuth

4) repeat 223 until

Tsys = Tbith =T
2

E change in volume at
const T

V -> V + &V



During reversible change of state

Every intermediate is at equilibrium

3 variables specify state
17

Can write an equation of state"

3 variables -> 4th one

Eg ideal gas
law : PV = nRT

= NKBT
P(N

,
T

, V) = kg : NT
T= . -

V



First

wofthemodyna b
IsolatedSystem:

energy is constant

for our system
workdomeheat on

Z

Ist law's system en e

dEtotal F dq + dw

define a "sign connection

if g,
w is >o, deSes



What is work?

moving against a force-> change
in E

w =-&"F· di
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↑ mechanical work
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Thermodynamics mits same
stdr) pat integral

m

dw = - Plath &V
w = Spar

Truth v
P(V)

sometimes-PXV
so dvso, compressed,

work done on thesystem

&Vo
, system did work



dE = dg + du

Heat (g) is amountof energy
that flows due to

a difference
in temperature

Not state variable depends on

path

Anything besides the work



Define C
, dq = CdT

X
heat capacity

C response function

2 heat capacities

Cp and Cu
z ↑
constit const volme


