
Spring 2016, Bruell/Arnesen

Exercises

Vector Calculus (MA1103)

Exercise 6

——————————————————————————————————————

Exercise 1 (3.2: 1)

Let f(x, y) = ex+y. Find the first- and second-order Taylor formula for f at (0, 0)

Exercise 2 (3.2: 2)

Suppose that L : R2 → R is linear, so that L has the form L(x, y) = ax+ by.

a) Find the first-order Taylor approximation for L.

b) Find the second-order Taylor approximation for L.

c) What will higher-order approximations look like?

Exercise 3 (3.2: 7)

Determine the second-order Taylor formula for f(x, y) = sin(xy) + cos(xy) at (0, 0).

Exercise 4 (3.3: 1)

Find the critical points of f(x, y) = x2 − y2 + xy and determine whether they are local maxima, local

minima, or saddle points.

Exercise 5 (3.3: 15)

Find the critical points of f(x, y) = x sin(y) and determine whether they are local maxima, local minima,

or saddle points.

Exercise 6 (3.3: 18)

Let f(x, y, z) = x2 + y2 + z2 + kyz.

a) Verify that (0, 0, 0) is a critical point for f .

b) Find all values of k such that f has a local minimum at (0, 0, 0)

Exercise 7 (3.3: 22)

Let f(x, y) = x2 + y2 + kxy. If you imagine the graph changing as k increases, at what values of k does

the shape of the graph change qualitatively?
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Exercise 8 (A 3.3: 23)

An examination of the function f : R2 → R, (x, y) 7→ (y − 3x2)(y − x2) will give an idea of the difficulty

of finding conditions that guarantee that a critical point is a relative extremum when Theorem 6 fails.

Show that

a) The origin is a critical point of f .

b) f has a relative minimum at (0, 0) on every straight line through (0, 0); that is, if g(t) = (at, bt),

then f ◦ g : R→ R has a relative minimum at 0 for every choice of a and b.

c) The origin is not a relative minimum of f .

Exercise 9 (3.3: 29)

Show that the rectangular box of given volume has minimum surface area when the box is a cube.

A: This exercise is slightly more elaborate.

The exercise can be also found (under the given number in brackets) in the book Vector Calculus by J. E. Marsden and A. Tromba.
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