ELEC-CS430 Electromagnetism (week 1)

Electromagnetic quantities
Vector algebra
Coordinate systems

Vector calculus

Electromagnetic quantities
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Vector algebra
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Multiplication by scalar
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Dot product (scalar product)
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Cross product (vector product)
bxc =71

| b x| =IB)lelsing

cross product anticommutative:

BXE :‘-—‘CXb

"bac-cab" rule

Vector: bar above the symbol: b , E

In printed text usually: boldface vectors:

We know that a vector ha
written as

A=a,d,
where 4 is the magnitude

A=Al
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Coordinate systems

artesian coordinate system
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visualization in two dimensions?

Visualization of a scalar field (two variables)

—(x*+2y%)

F(x,y) = sin(xyz) +2e
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Visualization of a vector field (two variables)

G(x,y) =a, [sin(xyzl + 2e"“"’z'2(-""’z] +aycos(xy?)
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Cylindrical coordinate system (r, + ) 7.) e ) C{‘P | aa

¥ b o
l9...“._i\ﬂ S +%4,.,._i>?£,

r 1

y @

S )
a
)

Uﬂ(f oy +'S""56 ‘;ﬂ

—.5;\/\¢ 5): t onc# O\—a

S|
-
[

dS = rd¢dr
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Spherical coordinate system (R '6' )
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Del/Nabla operations Coordinate transformations; vectar 7

Cartesian coordinates Cortesint <« Cylimdrienl
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Example: mass of the Earth
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Vector calculus 3 9
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Independence of coordinate system:
Example:
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INTEGRAL THEOREMS
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Divergence theorem
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Stokes's theorem
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