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8 1. (a) What is the value of the constant C in order that the point (1, 1, 1) be on the curve

x3y3 + xy = 2, 3x + 2y − Cz = 1?

(b) Find a unit tangent vector to the curve at the point (1, 1, 1).

(a) Since (1, 1, 1) must lie on 3x + 2y −Cz = 1, it follows that 3(1) + 2(1)−C(1) = 1, from which
C = 4.
(b) A vector perpendicular to x3y3 + xy = 2 at (1, 1, 1) is

∇(x3y3 + xy − 2)|(1,1,1) = (3x2y3 + y, 3x3y2 + x, 0)|(1,1,1) = (4, 4, 0).

A vector perpendicular to 3x + 2y − 4z = 1 is (3, 2,−4). A vector tangent to the curve at (1, 1, 1)
is therefore

T =
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= (−16, 16,−4).

Since (4,−4, 1) is also tangent, a unit tangent vector is T̂ =
(4,−4, 1)√
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.
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20 3. Find the maximum value of the function

f(x, y) = xy(2 − x − y)

on the region x + y ≤ 1, x ≥ 0, y ≥ 0.

For critical points inside R, we solve
0 = fx = 2y − 2xy − y2 = y(2− 2x − y),
0 = fy = 2x − x2 − 2xy = x(2 − x − 2y).
Solutions are (0, 0, (2, 0), (0, 2), and
(2/3, 2/3), only the first being in R.

f(0, 0) = 0

On C1 and on C2, f(x, y) = 0 .
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On C3, y = 1 − x, and

g(x) = f(x, 1 − x) = x(1 − x)[2 − x − (1 − x)] = x(1− x), 0 ≤ x ≤ 1.

For critical points of g(x), we solve

g′(x) = 0 = 1 − 2x =⇒ x =
1
2
.

g(0) = 0 , g(1/2) = 1/4 , g(1) = 0.

The maximum value is 1/4.


