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❑ Review of Multivariable Calculus
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❑ Review of Multivariable Calculus
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❑ Review of Multivariable Calculus
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❑ VECTOR ALGEBRA

Definition: 

• A vector is a quantity that posses both magnitude and direction, and 

obeys the parallelogram law of addition.

• A scalar is a quantity  that possess only magnitude, but no direction.
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• Flow particle displacement 

and flow velocity are vectors

❑ VECTOR ALGEBRA
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❑ VECTOR ALGEBRA

• Aerodynamic forces are vectors

• Air pressure is not a vector!
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❑ VECTOR ALGEBRA

• Scalar Product (Dot Product)
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❑ VECTOR ALGEBRA

• Vector Product (Cross Product)
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❑ VECTOR ALGEBRA

)()()( ACBBACCBA


•=•=•

• is the volume of the parallelepiped formed by the 

non-coplanar vectors 

• Scalar Triple Product:
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• Vector Triple Product:

• Where m, n are scalar parameters.
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❑ VECTOR ALGEBRA

• Cartesian system
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• Cartesian system

❑ VECTOR ALGEBRA
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❑ CARTESIAN COORDINATE SYSTEM
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❑ COORDINATE SYSTEMS
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❑ SPHERICAL COORDINATE SYSTEMS
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❑ Relationship between Different Coordinate Systems
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❑ Scale Factors and Derivatives of Unit Vectors 

• Cartesian system
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❑ TRANSFORMATION BETWEEN CARTESIAN SYSTEM & CYLINDRICAL SYSTEM
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❑ Scale Factors and Derivatives of Unit Vectors 
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❑ Example
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❑ TRANSFORMATION BETWEEN CARTESIAN SYSTEM & SPHERIC SYSTEM
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