
Math 421 / Homework 5.4

# 1 Evaluate the following improper integrals.

(a) ∫ ∞
1

1 + x

x3
dx

(c) ∫ π/2

0

cosx
3
√

sinx
dx

(d) ∫ 1

0

lnx dx

# 2 For each of the following, find all values of p ∈ R for which f is improperly

integrable on I.

(a) f(x) = 1/xp, I = (1,∞)

(b) f(x) = 1/xp, I = (0, 1)

(d) f(x) = 1/(1 + xp), I = (0,∞)

# 7 (a) Suppose that f is improperly integrable on (0,∞). Prove that if L =

limx→∞ f(x) exists, then L = 0.

(b) Let

f(x) =

{
1 n ≤ x < n + 2−n, n ∈ N

0 otherwise.

Prove that f is improperly integrable on (0,∞) but limx→∞ f(x) does

not exist.

# 8 Prove that if f is absolutely integrable on [1,∞), then

lim
n→∞

∫ ∞
1

f(xn) dx = 0.

# 10 (a) Prove that ∫ π/2

0

e−a sinx dx ≤ 2

a
for all a > 0.

(b) What happens if cosx replaces sin x?
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