
MA 213—Calculus III Recitation 10/17/17

(1) Each of these extreme value problems has a solution with both a maximum and a minimum value.
Use Lagrange multipliers to find the extreme values of the function subject to the given constraint.

(a) f(x, y) = x2 − y2; x2 + y2 = 1

(b) f(x, y, z) = 2x + 2y + z; x2 + y2 + z2 = 9

(2) Find the extreme values of f on the region described by the inequality.

f(x, y) = e−xy, x2 + 4y2 ≤ 1

(3) (Review 14.1) Let g(x, y) = cos(x + 2y).
(a) Evaluate g(2,−1).

(b) Find the domain of g.

(c) Find the range of g.

(4) (Review 14.2) Find the limit, if it exists, or show that the limit does not exist.

lim
(x,y)→(0,0)

xy√
x2 + y2

(5) (Review 14.3) Find the indicated partial derivative.

W =
√

u + v2;
∂3W

∂u2∂v

(6) (Review 14.4) Given that f is a differentiable function with f(2, 5) = 6, fx(2, 5) = 1, and
fy(2, 5) = −1, use a linear approximation to estimate f(2.2, 4.9).

(7) (Review 14.5) Use the Chain Rule to find dz
dt .

z =
√

1 + xy, x = tan(t), y = arctan(t)

(8) (Review 14.6) Suppose that over a certain region of space the electrical potential V is given by
V (x, y, z) = 5x2 − 3xy + xyz.

(a) Find the rate of change of the potential at P (3, 4, 5) in the direction of the vector v = i+j−k.

(b) In which direction does V change most rapidly at P?

(c) What is the maximum rate of change at P?

(9) (Review 14.7) Find the points on the cone z2 = x2 + y2 that are closest to the point (4, 2, 0).


