
Calculus II, Spring 2016 (http://www.math.nthu.edu.tw/ wangwc/)

Solutions to selected problems in HW for Week 08

1. Section 14.5: Problem 36.
(a) The maximal value of Dvf(P ) is |∇f(P )|. Therefore, |∇f(P )| = 2

√
3. And thus,

∇f(P ) = |∇f(P )| · v
|v| = 2

√
3 · ( 1√

3
, 1√

3
,− 1√

3
) = (2, 2,−2).

(b) Duf(P ) = ∇f(P ) · ( 1√
2
, 1√

2
, 0) = 2

√
2.

2. Section 14.5: Problem 40.
Write x = (x1, x2, x3).

(∇(f ± g))i = ∂xi
(f ± g) = ∂xi

f ± ∂xi
g = (∇f)i ± (∇g)i

(∇(kf))i = ∂xi
(kf) = k∂xi

f = k(∇f)i
(∇(fg))i = ∂xi

(fg) = (∂xi
f)g + f(∂xi

g) = (∇f)ig + f(∇g)i
(∇(f/g))i = ∂xi

(f/g) = ((∂xi
f)g − (∂xi

g)f)/g2 = ((∇f)ig − (∇g)if)/g2

3. Homework assignment: Problem 2.
(a) Yes. 0 ≤ |f(r cos θ, r sin θ)| = |r cos2 θ sin θ| ≤ r → 0 = f(0, 0) as r → 0.
(b) Yes.

lim
h→0

f(h, 0)− f(0, 0)
h

= lim
h→0

0− 0

h
= 0⇒ fx(0, 0) = 0,

lim
h→0

f(0, h)− f(0, 0)
h

= lim
h→0

0− 0

h
= 0⇒ fy(0, 0) = 0.

(c)

lim
s→0

f(s cos θ, s sin θ)

s
= lim

s→0
cos2 θ sin θ = cos2 θ sin θ.

(d) No, for the reason that Duf(0, 0) 6= ∇f(0, 0) · u = 0 if u = (cos θ, sin θ) with
cos2 θ sin θ 6= 0.


