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MATH 101 (Winter, 2023)

Test 3B

1. (5 marks) Consider the series
∞∑
n=1

ln

(
n+ 1

n+ 2

)
.

(a) Can the nth Term Test be used to determine whether the series converges or diverges?
Briefly explain.

(b) Find a formula for the nth partial sum, Sn, of the series.
Hint: Write the series in the form of a telescoping series.

(c) Use your partial sum from part (b) to determine whether the series converges or diverges.
If the series converges, find its sum. If it diverges, does it diverge to ∞, −∞, or neither?
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2. (6 marks) Consider the series
∞∑
n=1

1

n2 + 4n+ 20
.

(a) Find the second partial sum, S2, of the series.

(b) Verify that the conditions of the Integral Test are satisfied by the series.

(c) Using the Integral Test remainder formula, estimate the maximum error if the second
partial sum were used to approximate the sum of the series.
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3. (6 marks) Find the radius and interval of convergence of the power series

∞∑
n=1

(−1)n+1

n4n
(x− 3)n.

Be sure to check endpoints, if applicable. Name any tests you use and check that all of their
conditions are satisfied.
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4. (8 marks) Let f(x) = coshx.

(a) Use the definition of a Maclaurin series to find the Maclaurin series for f(x). Express
your answer using Σ-notation.

(b) Use your answer from part (a) to find a Maclaurin series for

∫
x4 cosh(x3) dx. Express

your answer using Σ-notation.

(c) Find and simplify the 4th Maclaurin polynomial, P4(x), for f(x).

(d) Use your answer from part (c) to approximate cosh(1).


