Vector Governing Equations

Equation of State
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Vector Derivation of the First Law of Thermodynamics

Divide the First Law of Thermodynamics by dt,
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Recall the definition of potential temperature,
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Take the natural log,
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Take the partial derivative with respect to p,
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Or,
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Multiply both sides by T,
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Using the equation of state in the last term on the RHS,
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Substituting into equation (1),
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Vector Derivation of the Continuity Equation

Using pressure as the vertical co-ordinate and components, the Continuity
Equation is
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Vp'V+ a—p =0 using vectors.
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