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Read all of the following information before starting the exam:

e Show all work, clearly and in order. “Answers” without justification will receive zero
credit.

e Circle or otherwise indicate vour final answers,

¢ Please keep your written answers brief; be clear and to the point.

e All exams at Michigan State University are governed by our Academic Integrity
Policy: https://www.msu.edu/~ombud/academic-integrity/index.html. Simply
put, don’t cheat. There are serious conseqguences.

e Wait until instructed to begin exam to start. Good luck!



Problem 1 (20 points) For each of the following integrals, determine if they converge or
diverge:
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Problem 2 {15 points} Determine whether or not each of the following series converges
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Problem 3 (15 points) Consider the sequence {a,} whose n'*-term is given by
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(a} Does the sequence {a,} converge? If ves, find its limit.
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(b) Does the series " a, converge?
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Problem 4 (20 points) Determines-valne-forthe followinstafirite-swme
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Problem 5 (15 points)
The partial sums {5, }32, of a series > - a are given by S, = 1 — 1/n.
(a) Does the series converge?

(Make sure to indicate why or why not - credit will not be given for a ves/no answer.)
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Problem 6 (15 points) Rank each of the following sequences from large to small.
Specifically, we say that {a,} is smaller than {b,} if and only if lim, 00 %i% = {.
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Insert the letters {a) — (h} into the following table. 1 = fastest growing sequence, 2 is the
second fastest and so on.
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Bonus: True or False: if yes, show this is true, if false, present a valid counterexample.

For each part, suppose f : [0,00) — R is a continuous function, and {a,} is a sequence which
satisfies f(n) = a, for each natural number 7.

{a) (5 points - all or nothing) If 377 a, converges, does f° f{z) dz converge?
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(b} (5 points - all or nothing} If fooo f(z) dx converges, does the series 3~ a,, converge?
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