MATH 231 Ul, Spring 2009
Exam 2: 8.1-8.5, Version 1
Wednesday March 18th, 2009
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Front of Classroom

DIRECTIONS:

¢ Do not open Exam until instructed to do so.
e Sit in the seat indicated above.

e Do each of the problems and show all work as the work leading to the solution is far more
important than the actual answer.

¢« NO WORK MEANS NO POINTS!
e Calculators ARE NOT ALLOWED on this Exam.
. ® Box or circle and LABEL your final solution.

e You will have 50 minutes to complete this Exam.
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1. (a) (6 points) Find the limit of the sequence a, =
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b) (6 points) Show that the sequence a, = . is monotonic for n > 5.
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2. For the following series, either find the sum of the series or say why the series diverges.
(You DONT have to simplify. 6 points apiece)
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3. (6 points) (a) State the Alternating Series Test. I have started it for you below:

oQ
Given an alternating series Z(wl)kﬂak where ax > 0...
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(b) (6 points) It is a fact that the series g (—1)*= satisfies the hypotheses of the Alternating Series
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Test and converges to 5 = In2. How close is Z(Ml)k}; to In2? That is, what is an upper bound
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on the error |$ — Sgg| when approximating Z(_l)kE by Sgg?
, k=1
Your answer should be a real number.
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4. For the following series, say whether the series converges or diverges and why.
(DO NOT try to calculate the sums of the series. Worth 5 points apiece.)
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Problem 4 continued: (For the following series, say whether the series converges or diverges and
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5. (6 points apiece) _ ) <% éabfﬁé‘f%ﬂ a,.i?;} ,
(a) What does does it mean for a series Z ay, to convergence conditionall;? {(Give the definition.) ;
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Problem 5 continued:
Tell me whether the following series are absolutely convergent, conditionally convergent or divergent
"~ and why Be sure to cite any tests you are using.
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6. For these conceptual questions, be sure to (briefly) explain your answers. You will not receive
credit without some explanation.

For instance, if you think the statement is true, be sure to cite a test or theorem which supports
that answer. If you think the statement is false, give a counterexample, draw a picture or cite a
test or theorem. {a)-(c) are True or False, (d) is a short answer question. (20 points total) '
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(a) True or !Ealse; If lim ay = 0 then the series Zak converges.
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(b) True or@ For any number L, if a, > 0 for all n and nhn(}o an, = L, then lim (—1)"an, = L.
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Problem 6 continued:
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(¢} True or If Z ay and Z b both diverge then Z (ay + bi) diverges.
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(d) Assume the series Z ay, is conditionally convergent.
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Extra Credit: Write the number 1.2009 = 1.2009200920092009... as a ratio of integers (a.k.a. a
fraction)

You must show appropriate work here to get credit. Worth 5 points, all or nothing.
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