II. Cylindrical coordinate system (7, 8, z)

T How to specify a point *P* in space ?
(r,0,z)
L z-Height from the XY plane

U (r,8) Coordinate of the foot
of the point in XY plane

U (r, 8, z) coordinates system is known as cylindrical coordinate system

Why the name cylindrical?

U Point ‘P’ is the intersection of three surfaces: A cylindrical surface r =
constant: A half plane containing z-axis with 8=constant and a plane
Z=constant.

Coordinate transformation: Cartesian to
cylindrical

Transformation equation is very similar to polar coordinate
with additional z-coordinate.
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MNote: Instead of (r, #) many books use notation (p, g@).



Unit vectors in cylindrical coordinate system
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Polar coordinate unit vectors (#,8) +
additional unit vector in the z —direction.

4 Q7. @ and Z are unit vectors
along increasing direction of

coordinates r, # and z.

r=cosf X+sinf y
y|@=-sin@ X+ cos@ y
z2=12

# and @ are orthogonal but their directions depend on location.

Position, Velocity, Acceleration, Newton’s law

in cylindrical coordinate system
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Vector components are very similar to polar coordinate+

Position vector
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OP =R =rt+zZ

Velocity

D=7F+1r060 + z2

Acceleration E:f'r> d=(# — r0?)F + (210 + 16 )0 + 22

Newton's law l::

)

= m[(# —r0?)F + (276 + 16)0 + 23]

F=FE#+Fy0 +F,2




