
Summary Chapter 2 
 
Basic vector operations Need to know 
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Gradient of a scalar You only need to know the formula for Cartesian coordinates 
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Directional derivative of a scalar Need to know 

s

dp p dx p dy p dz dr
p p n

ds x ds y ds z ds ds

∂ ∂ ∂= + + = ∇ ⋅ = ∇ ⋅
∂ ∂ ∂

 

 
Divergence of a vector field You only need to know the formula for Cartesian 
coordinates 
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Stokes Theorem Need to know 
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Divergence Theorem Need to know 
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Gradient Theorem Need to know 
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Substantial derivative Need to know 
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Continuity equation Need to know 
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Momentum equation You need to know what the terms in these models physically 
mean 
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Energy equation You need to know what the terms in these models physically mean 
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Streamline Need to know 
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  In 3D space 
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Vorticity Need to know 
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Circulation Need to know 
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Stream function Need to know 
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  Compressible form (Cartesian / Cilindrical) 
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  Incompressible form (Cartesian / Cilindrical) 

Velocity components in Cartesian coordinates Need to know 
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Velocity components expressed in the potential in polar coordinates Need to know 
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