
Homework 10 Math-1400-es31 2013 May 3

5.5.45 Since
f(x) = x + x−1 + 30x−3,
f ′(x) = 1− x−2 − 90x−4.

This is always de�ned for x ∈ (0,∞), so set this equal to zero and solve:

1− 1
x2
− 90

x4
= 0;

x4 − x2 − 90 = 0;
(x2 − 10)(x2 + 9) = 0;

x2 − 10 = 0 or x2 + 9 = 0;
x2 = 10 or x2 = −9;

x = ±
√

10 or x = ±3i.

For x ∈ (0,∞), the only solution is
x =

√
10.

Then
f
�√

10
�

=
�√

10
�

+
1�√
10
� +

30�√
10
�3 =

7
√

10
5

≈ 4.427.

This may or may not actually be the minimum on (0,∞). To decide this, I need to check some limits:

lim
x→0+

f(x) = (0) +
1

(0)
+

30
(0)3

= 0 +
1
0

+
30
0
;

since x > 0 as x → 0+, also x3 > 0, so

lim
x→0+

f(x) = 0 +∞+∞ = ∞.

Also,
lim

x→∞
f(x) = (∞) +

1
(∞)

+
30

(∞)3
= ∞+ 0 + 0 = ∞.

These are both well greater than 4.427, so the minimum really is

7
√

10
5

.
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