MATH 221PH & PHYS 122MA  Integrated Physics and Calculus  Spring 2003
The gradient in various coordinate systems

For each of the functions in Problems 1-4, compute the gradient v f(7) in terms of
polar coordinates (r,6) and polar basis vectors {7, 8} and make a plot of this vector
field.

For Problems 5-6, consider a function f : R® — R.

5. Find an expressions for di”and V f(7) in terms of cartesian coordinates (z, v, 2)
and basis vectors {2, j, k}.

6. Find an expressions for di” and V f(7) in terms of cylindrical coordinates (r, 6, 2)
and basis vectors {7, 6, k}.

7. Find an expressions for di” and V f(7) in terms of spherical coordinates (p, ¢, §)
and basis vectors {p, b, 9}

8. Use your results from Problem 7 to compute the gradient of the function

fp,¢,0) =



