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6. [8 points]

a. [2 points] Find all values of p for which the integral

∫
∞

−∞

1

(x2 + 4)p
dx converges. You do

not need to show your work. Circle your final answer.

Solution:

∫
∞

−∞

1

(x2 + 4)p
dx =

∫
∞

0

2

(x2 + 4)p
dx ≤

∫
∞

1

2

x2p
/, dx thus p > 1/2.

b. [2 points] Find all values of p for which the integral

∫
∞

e

epx

x3
dx converges. You do not

need to show your work. Circle your final answer.

Solution:

If p ≤ 0 then

∫
∞

e

epx

x3
dx ≤

∫
∞

e

1

x3
dx which converges thus the integral converges if

p ≤ 0. If p > 0 then limx→∞ fracepxx3 = ∞ so the integral will diverge. Therefore the
answer is p ≤ 0.

c. [4 points] Find the radius of convergence of the Taylor series

∞∑
n=1

x2n

n2n
.

Solution: Using the ratio test we consider limn→∞ | x
2(n+1)

n2n

x2n(n+1)2n+1 | = limn→∞ | x
2
n

2(n+1) | =
|x2/2|. In order for the series to converge we must have |x2/2| < 1. Therefore |x| <

√
2.

So the radius of converge is R =
√
2.

University of Michigan Department of Mathematics Winter, 2014 Math 116 Exam 3 Problem 6 Solution


