[gex68] Divergence and curl in rectilinear and cylindrical coordinates

Consider the following three vector fields stated in Cartesian coordinates:
vi=zityj+zk, vo=—yi+zj, vs=h?+y*)k

(a) Express each vector in cylindrical coordinates.

(b) Calculate the divergence of each vector using Cartesian and cylindrical coordinates.

(c) Calculate the curl of each vector using Cartesian and cylindrical coordinates.

(d) Convert the vector V x v3 from Cartesian to cylindrical coordinates by using the transformation
relations for the components and those for the unit vectors.

Hints: Use the Mathematica commands Div|vy[p, ¢, z], {p, ¢, z},” Cylindrical”’] and equivalent for the
application of differential operators.

Solution:



