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Chapter-2: Introduction to Vector Operators 

Gradient, Divergence and Curl 



Del operator in different coordinate 
system
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Divergence in Spherical Polar 
coordinate system
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Divergence in Spherical polar 
Coordinate system
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Derivatives of Unit Vectors
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Divergence in Spherical polar 
Coordinate system
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and proceeding further…..



Divergence in Spherical polar 
Coordinate system
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The sum of diverging field
Lines coming from inside 
Of the spherical  volume

=

Sum of the field lines 
In the surface of the sphere

Divergence Theorem



Curl in Spherical Polar coordinate 
system
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Spherical polar 
Coordinate 
system
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After some steps and rearranging the terms 

Try by self



Laplacian – a scalar operator
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Laplacian – In Cartesian coordinate system



Laplacian – Spherical polar Coordinate 
system
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Divergence and curl in Cylindrical polar 
Coordinate system (Try yourself)
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Easy way to remember



Examples
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