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Vector Calculus:
Coordinate Systems

EE3321

Electromagnetic Field Theory

Course Instructor
Dr. Raymond C. Rumpf
Office:  A-337
Phone: (915) 747-6958
E-Mail: rcrumpf@utep.edu

Outline

• Line, Surface, & Volume Integrals

• Cartesian Coordinates

• Cylindrical Coordinates

• Spherical Coordinates
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Line Integrals
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Ordinary Line Integral Closed-Contour Line Integral

Surface Integrals
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Ordinary Surface Integral Closed-Surface Integral
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Volume Integrals
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Ordinary Volume Integral Closed-Volume Integral
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Types of  Integrations
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Cartesian Coordinates
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Image courtesy of Wikipedia.

Cartesian Differentials (1 of  2)
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Cartesian Differentials (2 of  2)
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Cylindrical Coordinates
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Image courtesy of Wikipedia.
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Cylindrical Differentials (1 of  2)
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Cylindrical Differentials (2 of  2)
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Spherical Coordinates
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Image courtesy of Wikipedia.

Spherical Differentials
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Sadiku, Matthew NO. Elements of 
electromagnetics. Oxford university press, 2014.
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Summary of  Differentials
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Cartesian Coordinates

Cylindrical Coordinates

Spherical Coordinates


