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1. (20) Use the integral test to determine convergence or divergence of the following series.

a. (10)

∞∑
n=2

1

n lnn

b. (10)

∞∑
n=2

1

n(lnn)2
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2. (20) Use either a comparison test or a limit comparison test to determine the convergence or
divergence of each series.

a. (10)

∞∑
n=1

n2 + 7n

5n3 − 4

b. (10)

∞∑
n=2

1

n3 − n2
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3. (30) Define f(x) =

∞∑
n=1

nxn.

a. (10) Use the ratio test to find the radius R of convergence for the power series that defines f(x).

b. (10) Find the interval I of convergence for the power series for f(x). Remember to show how you
test the endpoints.

c. (5) Use the power series for f(x) to express

∫ 1
2

0

f(x) dx as the sum of an infinite series of constants.

d. (5) Use the power series for f(x) to find lim
x→0

f(x)− x− 2x2

x3
.
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4. (30) Consider the Taylor series expansion of f(x) = lnx with base point a = 3:

lnx = a0 +
∞∑

n=1

an(x− 3)n

a. (20) Use the Taylor coefficient formula to find the constant term a0 and a formula for an with n ≥ 1.
Then write out the full Taylor series for lnx in powers of x− 3 using the coefficients that you have
found. (You are not asked to prove convergence to lnx.)

b. (5) Use the result of part (a) and the ratio test to find the radius R of convergence for this Taylor
series.

c. (5) Find the interval I of convergence for this Taylor series. Remember to show how you test the
left endpoint and the right endpoint for convergence or divergence.
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