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

Solutions to selected problems in HW for Week 07

1. Section 14.3: Problem 60.

∂xf(0, 0) = lim
h→0

f(h, 0)− f(0, 0)

h
= lim

h→0

sinh3

h3
= 1.

∂yf(0, 0) = lim
h→0

f(0, h)− f(0, 0)

h
= lim

h→0

sinh4

h3
= lim

h→0
h · sinh4

h4
= 0.

2. Section 14.3: Problem 67.

a2 = b2 + c2 − 2bc cosA

2a = 2bc sinA∂aA⇒ ∂aA =
a

bc sinA

0 = 2b− 2c cosA + 2bc sinA∂bA⇒ ∂bA =
c cosA− b

bc sinA

3. Section 14.4: Problem 51.
Let

G(u, x) =

∫ u

0

√
t4 + x3 dt and u = x2.

Then

F ′(x) = Gu(x2, x) · 2x +

∫ u

0

3x2

2
√
t4 + x3

dt =
√
x8 + x3 · 2x +

∫ x2

0

3x2

2
√
t4 + x3

dt.

4. Show that if f(x, y) = o(1)|x − x0| + o(1)|y − y0| as (x, y) → (x0, y0) then f(x, y) =
o(1) ·

√
(x− x0)2 + (y − y0)2 and vice versa (the converse). Note that all three o(1)

refer to 2D limits as (x, y)→ (x0, y0).
Proof. Let 4x = |x− x0| and 4y = |y − y0|.

“⇒ ”
f(x, y)√
4x2 +4y2

= o(1) · 4x√
4x2 +4y2

+ o(1) · 4y√
4x2 +4y2

= o(1)

since

0 ≤ o(1) · 4x√
4x2 +4y2

≤ o(1)→ 0

0 ≤ o(1) · 4y√
4x2 +4y2

≤ o(1)→ 0

as (x, y)→ (x0, y0).



“⇐ ”

f(x, y) = o(1)
√
4x2 +4y2 = o(1) · 4x√

4x2 +4y2
4x + o(1) · 4y√

4x2 +4y2
4y

= o(1)4x + o(1)4y

as (x, y)→ (x0, y0) by the same argument as above.

5. Suppose that F (x, y, z) = 0 can implicitly define x = f(y, z), or y = g(z, x), or z =
h(x, y) near some point (x0, y0, z0) with F (x0, y0, z0) = 0. (for example, F (x, y, z) =
x + 2y + 3z4 can). Show that, for any such point (x0, y0, z0), we have

fygzhx = fzgxhy = −1.

Proof.

F (f(y, z), y, z) = 0⇒ Fxfy + Fy = 0⇒ fy = −Fy

Fx

F (x, g(z, x), z) = 0⇒ Fygz + Fz = 0⇒ gz = −Fz

Fy

F (x, y, h(x, y)) = 0⇒ Fx + Fzhx = 0⇒ hx = −Fx

Fz

⇒ fygzhx = −1.

Simialr to another equality.
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