
Homework Set 3, Math1c, Spring 2017

Practical Track

You may use any result from your class notes or the textbook (except exercises or solu-
tions) but you must give a precise reference. Each student must write up her or his solution
individually, even if the solution resulted from collaboration. The numbering (in parentheses)
refers to the textbook.

Due 2pm, Monday, April 24

Reading: 3.1, 3.2, 3.3

1) a) (Ex. 3.1.12 (b), 3pts) Show that T (x, t) = e−kt(cos(x) + cos(y)) satisfies the two
dimensional heat equation

k

(
∂2T

∂x2
+

∂2T

∂y2

)
=

∂T

∂t
.

b) (Ex. 3.1.29 (a), 3pts) Let f, g be C2-functions of one variable and set ϕ(x, t) =
f(x− t) + g(x+ t). Show that ϕ satisfies the wave equation

∂2ϕ/∂t2 = ∂2ϕ/∂x2.

2) Determine the second order Taylor expansion of the following functions f about the
point (0, 0). Using a calculator, compute the value f(0.1, 0.1) and compare it to the
value of the second order Taylor polynomial at (0.1, 0.1).

a) (Ex. 3.2.4, 4pts) f(x, y) = 1/(x2 + y2 + 1).

b) (Ex. 3.2.6, 4pts) f(x, y) = e−x2−y2 cos(xy).

3) Find the critical points of the following functions and determine if they are local max-
ima, local minima or saddle points.

a) (Ex. 3.3.6 4pts) f(x, y) = x2 − 3xy + 5x− 2y + 6y2 + 8.

b) (Ex. 3.3.10 6pts) f(x, y) = y + x sin(y).

c) (Ex. 3.3.17, 5pts) f(x, y) = 8y3 + 12x2 − 24xy.

4) (Ex. 3.3.34) Let f(x, y) = 5yex − e5x − y5.
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a) (3pts) Show that f has a unique critical point and that this point is a local
maximum for f .

b) (3pts) Show that f is unbounded on the y-axis and thus has no global maximum.

5) (Ex. 3.3.52, 6pts) Suppose a Pentagon is composed of a rectangle topped by an isosceles
triangle (see Figure 3.3.8 in the book). If the length of the perimeter is fixed, find the
maximal possible area.
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