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2(e). Transformation of a Vector from Cartesian to Cylindrical Coordinate

We can transform any vector A= A %+ AV+A7 Zy
in Cartesian coordinates to cylindrical coordinates r 5 5
as A=AT+Ap+AZ 2 ‘I<:¢
Thus PSR -y
A =AF=ARF)+A (§7)+ A (2F) AT
A, =Ad=A(%4)+ A (54)+ A (24) ; ; ;
A, =AZ=AR2)+ A (9.2)+A,(22) % | cosg |i=sing 0
where x=rcos¢, y=rsing, z=1z2 ¥ sing cosé 0
use table given below: i

z 0 0 1

Example: Transform vector A=xX+yy+zZ in Cartesian coordinates to cylindrical
coordinate as A = A + A¢q§ +AZ.

Solution:

A =AF = x(&F)+y(§f)+2(2.F) = A =rcosg(cosg)+rsing(sing)+zx0=r

A, =~ Ag= x(f(.q;)+ y(?.q?)+z(2.¢3) = A, =rcosg(-sing)+rsing(cosg)+zx0=0
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Z)= A =rcosgx0+rsingx0+zxl=z

Thus in spherical polar coordinate A=ri+2z3.

Example: Transform wvector A=rf+zZ in cylindrical coordinate to Cartesian

coordinates to as A= A X+A J+A 7.

Solution A, = AX
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y=r(f.9)+z(2.9)=rsing=y

Thus in cartesian coordinate A = x% + y§ + 22 .
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