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The difference in heat capacities 
varies less significantly 
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Differential Scanning Calorimetry

• Sample and reference (solvent) reside 
in separate chambers 

• Separate sources heat the chambers in 
a way that their temperatures are 
always equal

• The heating rates, which were used to 
maintain equivalent temperatures, are 
logged

• Any difference between the two can be 
attributed to the presence of the 
substance of interest



Focus 2: The First Law

Internal Energy

Enthalpy

Thermochemistry

State functions

Adiabatic changes
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Exact and inexact differentials

A differential dX is called exact if it represents 
the differential of a state function 

A differential dX is called inexact if it 
represents the differential of a path function 
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Changes in internal energy
If a function U(V,T) depends on two independent variables v 
and T:
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Changes in internal energy

πT = 0 for perfect gases
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Measuring πT 

James Prescott Joule (1818 –
1889) was an English physicist

w = 0

q = 0

ΔU = 0

No change in U, = πT = 0

isothermal

Joule concluded that U does not change when a gas 
expands isothermally and therefore that πT = 0.

Joule extracted a limited property of gas, a 
characteristic of a perfect gas, without 
noticing the small deviations in real gases.
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