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Problem 1.11

Find the gradients of the following functions:

(a) f(x, y, z) = x2 + y3 + z4.

(b) f(x, y, z) = x2y3z4.

(c) f(x, y, z) = ex sin(y) ln(z).

Solution

Apply the gradient operator to each of the given functions.
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Part (a)

Here f(x, y, z) = x2 + y3 + z4.

∇f(x, y, z) = x̂
∂

∂x
(x2 + y3 + z4) + ŷ

∂

∂y
(x2 + y3 + z4) + ẑ

∂

∂z
(x2 + y3 + z4)

= x̂(2x) + ŷ(3y2) + ẑ(4z3)

Part (b)

Here f(x, y, z) = x2y3z4.

∇f(x, y, z) = x̂
∂

∂x
(x2y3z4) + ŷ

∂

∂y
(x2y3z4) + ẑ
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∂z
(x2y3z4)

= x̂(2xy3z4) + ŷ(3x2y2z4) + ẑ(4x2y3z3)

Part (c)

Here f(x, y, z) = ex sin(y) ln(z).

∇f(x, y, z) = x̂
∂

∂x
[ex sin(y) ln(z)] + ŷ

∂

∂y
[ex sin(y) ln(z)] + ẑ

∂

∂z
[ex sin(y) ln(z)]

= x̂[ex sin(y) ln(z)] + ŷ[ex cos(y) ln(z)] + ẑ

[
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]
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