
CextensiveLecture6 heat option
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Cu = (0 %/+)v (p = 188/i/p
fixed volume

&Fir =constr-

nurm
--

D

Cp > Cv



How much heat flows :

dq = Ch)dT t
g = f CCIdT = CJE = C (Ty-+i)

T Th

If T
, & Tz aren't that diff

C & phase transition
,

(CT)C

i

g = ncXT
= I

g= mcIT"
*molur

↑
permass

fixedC ,
P &T

T+&
M



How much does E change
de = dg + dw (1st land)

= CdT - PdV
↑

b

xc = f((dT -4dr)
9

a) const volume
,

du = 0 C = Cr

12 = C1TDr

b) const P
, C = Cp

↓ E = Cp &T-P1Y



G = (8 = = G
-

-
dE = CudT

dy = de

(a)
C is how much energy changes

for some change in temp

b) dE = dg - PdV = dq = de+Pdr
-

C = (d dE + Pdv



Enthelpy

HEE + PY S
d(t)) = d(z) + d(PV)

= dE + VdP + Pdv

consider dP = 0

ecoustP
dH = de + Pd) = dg

ap = (8)



Ideal gas : (monatomic ideal gas
Lassumptions : -take up no space

- don't interact
-

0 PV = nRT -T

Exotel = KE
② E = EnRT

Y o

ig=R
=

=R

igRTRT=



Cp > Cu
(

Ideal gas

Cp -Cu = nR
-

true for
any # atoms

-

Preview : how to do work

through a cyclic process
P lopp
·. w = f - Pd)⑧m%
-↓V

cycle



Change state :

- Const P dP=S

(

- Cont VI dV = 0

- ConstT dT=0
S

- Adiabatic , dg = o

need w
, q ,

IE



0 dP (PU = nRT)

trism"Th
#w = - por

-

q = CpXT
foron ideal gas ,

XT= P D3-E = g + w I CpXT -PXV =V



② dV = O P

gir(dw=ol I
w = 0

g = CuXT
no area under curve

-2 = GXT (for an idea gas,
follows from energy

formula



③ dT = 0 What does this look like

ig : P = nRT - T

expansion
on

compression
isothermal P

ir
Vz question

w = - JadV = - InV
,

T
du q> 0

S

go (

=-natfd q=0

=

-uRT In (vz/v)



1
.9. dE = d(EnRT) =BurdT = 0

O = dy+ dw = g + w = q=w

g = + nRTh(v/v)

goo for expansion



①

Adiniexpusion,drops fasterpressure

X due to cooling
&

-180
g

da= dy+ d = - P()dV

= -RT(v)dV
v

how much does it cool ? - next time



I
⑧ 162 dT= o

I...
2 2-3dV = 0dboisX ↓

Change in E from Pt 1- Pf3

= P =z + Ptz + P+
z

next time...



Preview Carnot
cold

bath
-night

1
A dT=

->B↑
C

dz=c dg = omu↳PS loartL
& dT=o

C

hot bath
4 steps

temps Tn & Tc

efficiency = -/q , n

= 1- 54


