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FIGURE 3.1 Illustration on a pvT diagram of the relationship between heat capacities at
constant volume and at constant pressure. Process A→B is isovolumetric, process A→C is
isobaric, and process C→B is isentropic.

We can now compress the substance isentropically (no further heat is added
to or removed from the substance) until it has returned to its original volume.
This would lead to a further temperature change ıT ′, which is related to ıv
by
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(
∂T

∂v

)
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ıv. (3.19)

At the end of this process we have added heat ıq and we are back at the
original (specific) volume. This is illustrated in Figure 3.1: going straight
from A to B in the pvT diagram is the same as going from A to B via C. The
total temperature change (going from A to B in the diagram) is therefore by
definition equal to ıq/cv and it is equal to ıT + ıT ′. So we find that
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Now, multiplying by cvcp/ıq, substituting cv = T(∂s/∂T)v, and using the first
Maxwell relation, Eq. 3.3, we find that

cp = cv + T
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