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Problem Set 7

Lot f(29) = (o) Sale) = (Va7 1)

(a) Find the Jacobi matrix Jy(z,y) and evaluate it at the point (z,y) = (2,8).

(b) By using the linearization of the function f at the point (z,y) = (2, 8), approximate f(1.9,8.2).

d
. Express dizjtj as a function of ¢ if

(a) w= 2%+ 2y, * = cos2t, y = sin 3t;

t

(b) w=In(zy +yz + z2), x =12, y = €', z = cost;

0z 0z
. Express 0 and — as functions of u and v if
u

v
(a) z=3e>*Iny, x = In(u +v), y = uv;

(b) z=ze? +ye*, x =u+v, y=Inz.

. If f(u,v,w) is differentiable and u = 2 — y, v = y — z and w = z — x, show that
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.Letr=zi+yj+zkeR3and let r = |r| = /22 + y2 + 22.
Show that for any positive integer n,
V(") = nr"?r.
. A function f(z,y) is said to be a harmonic if it satisfies the Laplace equation
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For (z,y) # (0,0), f can be regarded as a function of r and 6 with » > 0 and 0 < 8 < 27 by
f(r,0) = f(x(r,0),y(r,0)),

where z(r,0) = rcosb, y(r,0) = rsinf and (r,0) is called the polar coordinates.

Show that the Laplace equation in polar coordinates can be expressed as
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