MAT 203, Calculus Il with Applications, Fall 2023 Homework 6

(1) Find the tangent plane to the the surface defined by f(z,y) = 2% — 2y + y? at (2,1).

(2) Find the unit normal to the graph (namely, the two-dimensional surface sitting in three-
dimensional space defined by z = f(x,y)) for f(x,y) = e®y at the point (—1,1).

(3) Captain Buzz is in trouble near the sunny side of Mars, at coordinate (1,1,1). His
ship’s hull is melting. He measures the temperature in his vicinity to be T'(z,y,z) =
e + e~ + ¢3%. In what direction should he proceed in order to cool the fastest?

(4) Compute:
g f:):yzxz if f('rv Y, Z) = xexp(yZQ Sin(y + Z))>

o fu — fur if f(x,t) = sin(z) cos(t),

e all second order partial derivatives if f(z,y) = zlogy.



(5) Describe what dive/(r) and curld(7) means and compute them for the vector fields:
o U(F) = |[Fl|7" where 7= (z,y, 2),

T =
G where 7= (z,vy, 2),

e U(r) =

e ¥(z,y,2z) = (Asinz + C cosy, Bsinz + Acos z,Csiny + Bcosx),

(6) Let V? be the Laplacian operator defined by
o> 9* 02
~ 9 o 0
o If f is a twice-differentiable function, show that div(fVf) = |[Vf||* + fV2f
V(divF) — V2F

v2

e Suppose Fis a C? vector field, show that Curl(curlﬁ ) =

(7) Consider the function f(z,y) = hn(\/:ﬁy2 + ).

e Determine the domain of f and sketch it in the zy-plane.

e What is the linearization of f at (3, —4)?



