
1. Co-ordinate Systems
Continued… (Lecture 4)
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Choice of Co-ordinate systems

Cartesian Co-ordinates: Line, area and volume element

Plane-Polar Co-ordinates: Unit vectors, transformations, 
Rate of change, velocity and acceleration,  

Line element, area element

Cylindrical Co-ordinates: Unit vectors and its 
transformations, Rate of change, velocity and acceleration, line, area 
and volume element

Spherical Polar Co-ordinates: Unit vectors and its 
transformations, Rate of change, velocity and acceleration, line, 
area and volume element
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Spherical Polar Coordinate System
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Transformation of Coordinates
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Transformation of Unit Vectors
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Transformation of Unit Vector 
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Transformation of Unit Vector 
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Transformation of Unit Vector 
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X component
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ê


ˆ ˆ ˆ ˆsin cos 0x y ze e e e  = − + +

ˆ
xe

ˆ
ye

ˆ
ze

ˆ
xe

ˆ
ye

ˆ
ze



Transformation of Unit Vectors
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Derivatives of Unit Vectors
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Derivatives of Unit Vectors (Geometrical approach)
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Infinitesimal line element

r

r dr+

dr



'

'

ˆ
rr re=



How to find the line element?
Independent variation’s of dr in r, ϴ and ɸ direction
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Infinitesimal line element
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Infinitesimal line element
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Infinitesimal line element
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Infinitesimal line element
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Infinitesimal area element
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Infinitesimal volume element
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Velocity and acceleration
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Cylindrical polar
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Spherical polar


