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Constitutive relationships, constant heat capacities 
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Ideal Gas law: PV = mRT   or  P =ɏRT,                           Ideal gas specific heat capacities:  cp = cv + R 
Relation of universal gas constant R and specific ideal gas constant R: R=R/M 

 
Conservation Relations for Closed Systems 
First law, closed systems:  2 1 1 2 1 2E E Q W� ��  �  

Second law, closed systems: 
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Vector Operators  

Cartesian Coordinates (x, y, z)   Cylindrical Coordinates (r, ĭ, z) 
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Waves and Quasi-Static Mechanical  Equilibrium 

Gravity waves in a shallow liquid: wv gh  dissipated
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Compression waves in an ideal gas: wv RTJ  dissipated
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