(1) Suppose that the function f(z,y) = 2® + 2z + y? + 1 gives the temperature at the point
(z,y). Let B be the disk of radius 2 centered at the origin, i.e., B = {(z,y) | % +? < 4}.

(a) Find the maximum and minimum values of f restricted to the disk B.
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(b) If you start at the point (1, 0) and move northeast at unit speed, how fast is the
temperature changing?
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(2) A city occupies a semicircular region of radius 5 km bordering on the ocean. Find the
average distance from points in the city to the ocean.
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(3) State whether each of the following is true or false. If it’s false, explain why or give an

example showing that it’s false.

(a) If f(x,y) = k for all points (z,y) in a region R, then // fdA =k - Area(R).
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(b) There is a function f with ||V f|| =4 and f; = 5 at some point. e
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(c) There is a function f with ||V f|| =4 and f; = —3 at some point.
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(d) Let p(z,y) be the population density of a city, in people per km?. If R is a region in
the city, then / / f dA gives the average number of people per km?.
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(e) Let f(z,y, z) be a continuous function. If W; and W; are solid regions with volume(;)

> Volume(W(}\), then // - fdv > // - fdv.
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Solution to exercise 4.4.4 in Colley

If y = a/x+b, then the corresponding points on the curve are (1,a+b), (2,a/2+0b), (1/2,2a+Db),
and (3,a/3 +b). We want to minimize the sum of the squares of the vertical distances between
these points and our data points, i.e., minimize

fla,b) = (0= (a+0)?+ (=1 —(a/2+b)*+ (1 - (2a+b)*+ (—=1/2 — (a/3 + b))



