
Introduction to thermodynamics -

& the
"

first Law "

Thermodynamics is the study of
flow of hurt lerergy & how that

can produce work
Developed principles before careept of
atoms

Important note : major concept is
"Equilibrium " , where there does not seem

to be much dynamics
a) lots happening at microscopic level
b) Mostly about changes between eg. states

key idea : dividing the unhorse

into System & surroundings ( "Bath ")

• System is whet we are

studying right now



• Bath is everything else , or
everything else " locally "

- Boundary - imagine ideal situation

boundary allows transmission of

heat (or not) , chemicals (or not)

Regarded as "thermodynamically negligible "

•

"

system - beth coupling "

how do system & bath interact

( via bondwy'S

/DI s:i÷÷÷:÷÷i..has constant energy

what can change ?
N can change if we allow

• exchange of molecules
• chemical reactions



U can change - if we allow
the box to change shape

classically , we imagine a piston,
because of engines
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Or
,
heat can flow from

system to bath
,
bath to system

if not insulated

( will see this hoppers if at diff

temperatures )
These alto charges of DN , du , dg

There are different names for these
different situations (unfortunately )



Allowed charges !

{ dq=0 adiabatic - not passable through
dqfo dia thermal - heat passes

-"dia- through greek

{ dN¥g
closed

( this is exchangingDN open→ with surroundings )
(mustalso have dm thermal )

{
dV=0 Isochor've -

"

some space
"

du fo Isobaric - some pressure
( "weight

--

y

Equilibrium occurs when above

processes stop and something
balances inside & outside



Diathermal Isobaric Open sys
Eq Eq egg

PsatD÷÷÷ :
Tbathtsys Pass =Pbath

Msys=Mbath
Heat flows Vaddjhfffed after na 's flow
until this (also must TI

T,P, M (Nh] are what are called
inHg variables - don't depend
on system size -properly of Sys

or bath
Extensile ( Eg E, V, N ) are proportional
to system size

"

what happens if copy system ?
"

.

Extensive aws double



Charges of state-
Discussed last time many ways
to go from

state A-→B

One way is to go from
A-→B very slowly , so slowly
that the system always equilibrates
between our changes

These changes are called reversible because

any one of the steps , we can go

backwards and the system should follow

Diii:÷÷÷÷÷÷i÷÷:iii. ein.
4) stop at Tfn , , =Tsys

-
- Tbath



Equations of State
-

CEOs )

An EOS is a relationship between

thermodynamic variables at equilibrium
If in one phase (solid Lig gas I

need 2T nun can parents to
describe thermo state ( more inch 6)

Eg V (n ,P,T) for isothermal, isobaric
situation

or Pcn
,
U ,T ) fan isothermal , is ocheic

Eos example is PV = n RT for ideal gas
✓ = nRITU

P = NRTIP
( mistakes in ideal gas section )



Fmdyuanics
In words- Energy neither

created nor destroyed /
Energy is conserved

this is for an isolated

system & fan the soy tent bath
-

→
universe

big isolated system

Focusing on system , this means

Energy flows in and out as it

does Werk or you do work on the

system (will discuss work here )

En egs
- for a system

de -- dig tdw ( boo!!"u)
E- k.E.tk



Sign of Eq & d-w very
Important

Book version - both are

things that if you increase
,

increase the energy
so - Iq is heat into system

Iw Is work done a system

whet is work
-

Work is the integrated change in
a quantity against a

"

farce
"

re -7 →

Classical meehenics w= - Jr? -

drifter
in same direction dw= - Fdr

esrt.GL?;lifthn" III mean,



Thermo example
d w = - Pdu

bath

pressure from bath acts as
system

IE so ::*:
i s work done

on system
Z

mene next time !


