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1. Spherical Coordinate systems
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A scalar quantity has only magnitude.
A vector quantity has both magnitude and direction

Scalar Quantities Vector Quantities
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Cylindrical Coordinate System

Point P
p(p, b, 2)
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Cylindrical Coordinate System

Cylindrical Coordinate System
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Cylindrical Coordinate System

Constant r
surface

R=0°
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Cylindrical Coordinate System

Cylindrical
coordinate
system planes
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%r the parallelogram OPQR shown in the sketch, OP = a} . b]' and Q&P.Qand R are three points having coordinates (3, - 2, - 1), (1?3, 4),(2,1,-2)
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1. Basic introduction of Fields

Vectors, Scalars and Tensors

Position vector and vector between points
Magnitude and direction of vector

Dot and cross products and its applications
Cartesian and Cylindrical Coordinate systems
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Spherical Coordinates P(r, ©, ¢)
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r= Radius of the sphere passing through the *
Point and centered around the origin |
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6=Colati&dg_anglg _Fven 12 axia dwep
Tilt angle of cone passing through the

point and z-axis as central axis
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®= azimuthal angle, angle of azimuthal
\’VV\
plane from XZ-plane
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(%, v, z) Cartesian
(r, &, ®) Spherical
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Cartesian to Spherical Conversion
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Spherical to Cylindrical Conversion
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Cylindrical to Spherical Conversion
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X-axis

Z-axis
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Carlesian Coordinale Cylindrical Coordinate
: Y- fcard y= Asinecad | Sz ]yt |Y=pCHE
4= fSind y= T30 SING | b =’ %) s,ﬂni‘(ij
T
- v&)0
st . Q =z P> gor x)
L

P(r.0.o)




Adda247

Z-axis
A
X-axas
Carlesian Coordinale Cylindrical Coordinate Spherical Coordinate
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Z-axis Z-axis Z-axls

A P{xy.2) A P(p.0,2) P(r.0.0)

Y-axis

X-aas X-axis

Carlesian Coordinale Cylindrical Coordinate Spherical Coordinate
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QioFind cylindrical coordinates for the point (0,-1,3)

coordinates.
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written in Cartesian
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QilConsider the surface described in Cartesian coordinates by

2 B3 =
s =" + 9.

Describe this surface with an equation in cylindrical coordinates,
of the form f(p, ¢, z)=0.
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Problem.) Find the Cartesian coordinates of each point, given in cylindrical coordinates.

@(r, 8,2)=(1,1,1)
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Problem2Find the cylindrical coordinates of each point, given in Cartesian coordinates.
(z,9,2) = (1,1,1)
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Q:|\v¥ind the Cartesian coordinates of the point (2,1t,1t/2) given in spherical
coordinates.
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