Math 241 §BL1
Problem Set 9

(1) Determine all real numbers A such that a function f(z,y) having continuous

second order partial derivatives has first order partials that satisfy

—(zy) = z+2°
g—g(flf,y) = Nay -y’
What is f (for a correct choice of A, of course)?
(2) The Laplacian Af(z,y) of a function f(x,y) is defined to be

O f

0 f
572

Af(z,y) = z,y) + a—yz(x,y)-

A function is said to be harmonic if Af = 0. Which of the following functions
are harmonic?

(a) fz,y) =Iny/z* +y?

(b) f(z,y) = e "siny

(c) f
(3) Let f(x,y) = \/4 — 22 — y2. Define a vector-valued function G(z,y) by

(, ) = sin z sinh(7 — y)
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Show that G(x,y) has length equal to 7

(,y)
(4) Let
flz,y) = /y\/:n—irtdt
0
Find 8—f and = of

Ox oy’



(5) Suppose x and y are given as functions of variables r and 6 as follows:

x(r,0) = rcosd

y(r,0) = rsind.

Consider the matrix

0z Oa

J = ar 00
9y Oy

or 00

Compute the determinant of J.



