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equation of state reduces the number of
. We may consider the internal energy to be a function
anable% Under infinitesimal increments of the variables. we can

& U Ay
55 dUCP, V (__) AP ( ) :
‘ ) = ar ), el Pdt
{9 U ov |
| dU(P,T):(i—) dP+( ) ar
ap ar /. e
, !h

P10 ay
atv,Ty= | — vV Nl
LV, T) (av) d +(‘T)

E mbscnpt on a partial derivative denotes the variable bemo held fixed. For
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@U/&P)V is the derivative with respect to P at constant V. These partial
es are thermodynamic coefficients to be taken from experiments.
at absorbed by the system can be obtained from the first law, written in the

- dU + PdV:
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4 ‘of these equations we must regard V' a function of P. 7', and rewrite
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The second equation then reads

MU+PW)'
dr

&) ao- [(M) +P (aig)r] dP+( -

It is convenient to define a state function called the enthalpy:
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H=U+PV
The heat equations in dQ form are summarized below: ( |
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We can immediately read off the heat capacities at constant V and P:
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These are useful because they express the heat capacities as deriy
functions. il
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2.2 Applicaﬁons to Ideal Gas



dependent variables, we conclude U(V; T) = U(Vs T). That is.

..;r; =
‘proportional to the total number of particle N, which has been kept
1c tconstant volume can now be written as a total derivative:
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Assuming that Cy is a constant, we can integrate the above to obtain

U(T)=/CvdT= CyT - ',. i (2.10)

where the constant of integration has been set to zero by defining U =0at 7 = 0. It
follows that
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Thus, for an ideal gas,
73('1;3 4 (nk '..) Cp — Cy = Nkg (2.13)
‘57 We now \I;rk out the equation governing a reversible adiabatic transformation.

Setting dQ = 0, we have dU = —PdV. Since dll = CydT. we obtain

=
CvdT + PdV =0 (2.14)



18 Heat and Entropy

Using the equation of state PV = NkpT, we can wnm

O d(PV)
Thus
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Using the equation of state, we can rewri ‘ﬁéf
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Since y > 1 accordmg to
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an isotherm in a PV dlagrai? as g:p(Z




