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1. (Sec. 14.6, Probl. 19) Find the directional derivative of f(x, y) =
√
xy at P (2, 8) in the

direction of Q(5, 4).

The unit vector u in the direction form P to Q is computed as follows.

v = ~PQ = 〈5− 2, 4 − 8〉 = 〈3,−4〉.

|v| =
√

9 + 16 = 5, ⇒ u =
1

5
〈3,−4〉.

The gradient of f is given by

∇f(x, y) =
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Then,

∇f(2, 8) =
1

2

〈
2,

1

2

〉
=
〈
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1

4

〉
.

Therefore,

Duf(2, 8) =
〈

1,
1

4

〉
· 1

5
〈3,−4〉 =

1

5
(3 − 1),

then,

Duf(2, 8) =
2

5
.
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2. (Sec. 14.7, Probl. 45) Find the volume of the largest rectangular box in the first octant
with three faces in the coordinate planes and one vertex in the plane

x + 2y + 3z = 6.

V (x, y, z) = xyz, with x > 0, y > 0, z > 0.

The constraint is x+ 2y + 3z = 6. Then,

x = 6 − 2y − 3z, ⇒ V (y, z) = 6yz − 2y2z − 3yz2.

Then,
Vy = 6z − 4yz − 3z2 = 0, z 6= 0, ⇒ 6− 4y − 3z = 0.

Vz = 6y − 2y2 − 6yz = 0, y 6= 0, ⇒ 6− 2y − 6z = 0.

The first equation says 3z = 6 − 4y, then this expression into the second equation above implies

6− 2y − 2(6 − 4y) = 0, ⇒ −6 + 6y = 0, ⇒ y = 1.

Then,

z =
2

3
, and then x = 6− 2− 3

2

3
, ⇒ x = 2.

Finally,

V =
4

3
.
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