
PROBLEM SET 5

Problem 1

Evaluate the following limits. Justify all steps.
1)

lim
n→∞

∫ ∞
0

(
1 +

x

n

)−n
sin

(
x

n

)
dx.

2)

lim
n→∞

∫ ∞
0

(
1 +

x

n

)−n
x−1/ndx.

3)

lim
ε→0+

ε1/2
∫ ∞
0

arctanx

x2 + ε
dx.

4)

lim
n→∞

∫ 1

0

(1 + nx2)(1 + x2)−ndx.

Problem 2

Prove that ∫ ∞
−∞

e−x
2

cos(ax)dx =
√
πe−a

2/4

by expanding the cosine into its Taylor series and justifying term-by-term integra-
tion.
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