Lecture -2

Vector Representation & Coordinate Systems
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VECTOR REPRESENTATION

3 PRIMARY COORDINATE SYSTEMS:

e RECTANGULAR

e CYLINDRICAL

e SPHERICAL

Examples:

Sheets - RECTANGULAR
Wires/Cables - CYLINDRICAL

Spheres - SPHERICAL
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Orthogonal Coordinate Systems: (coordinates mutually perpendicular)

Cartesian Coordinates 2 4
?P('Si:v,z)

Rectangular Coordinates ‘ ‘y

P (x,y,z) p— ;

AZ

g BT, ©, 2)

Cylindrical Coordinates E
P(r,0,z) -
X 0. N\ Y

»

Spherical Coordinates
P(r,0, )
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-Parabolic Cylindrical Coordinates (u,v,z)
-Paraboloidal Coordinates (u, v, ®)
-Elliptic Cylindrical Coordinates (u, v, z)
-Prolate Spheroidal Coordinates (¢, n, $)
-Oblate Spheroidal Coordinates (¢, n, $)
-Bipolar Coordinates (u,v,z)

-Toroidal Coordinates (u, v, @)

-Conical Coordinates (A, p, v)

-Confocal Ellipsoidal Coordinate (A, p, v)
-Confocal Paraboloidal Coordinate (A, p, v)



Parabolic Cylindrical Coordinates

v =const
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VECTOR NOTATION

VECTOR NOTATION: R
ectangular or

- Cartesian
Coordinate

System

Dot Product
(SCALAR)

\ Cross Product
/ (VECTOR)

Magnitude of vector
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Vector representation

Cartesian Coordinates

A:M+9Ay+2AZ

Magnitude of A

(xy,2)

A=A A=K+ KA

Position vector A

XX, + VY, + 2z,

Base vector properties

XX
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y
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Cartesian Coordinates

4

Dot product:

A-B=AB,+AB, +AB,

Cross product:
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VECTOR REPRESENTATION: CYLINDRICAL COORDINATES

UNIT VECTORS:

Cylindrical representation uses: r,¢, z -

Dot Product
(SCALAR)
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VECTOR REPRESENTATION: SPHERICAL COORDINATES

UNIT VECTORS:

Spherical representation uses: r, 8, ¢ -

Dot Product
(SCALAR)
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