Consider 2.00 mol of an ideal diatomic gas. 
(a) Find the total heat capacity of the gas at constant volume and at constant pressure assuming the molecules rotate but do not vibrate. 
(b) What If? Repeat, assuming the molecules both rotate and vibrate.

SOLUTION 

The heat capacity at constant volume is nCV. An ideal gas of diatomic molecules has three degrees of freedom for translation in the x, y, and z directions. If we take the y axis along the axis of a molecule, then outside forces cannot excite rotation about this axis, since they have no lever arms. Collisions will set the molecule spinning only about the x and z axes.
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