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For maximum credit, please show all of your work in a clear, logical manner. Simplify all answers as much as

possible. (Formulas, etc., are on the last page.)

1. (12 pts) Using analytic techniques, i.e. formally, find the limit of each the following sequences (as n approaches
infinity). If you are using a theorem in your analysis of the limit, write the name of the theorem. If the limit does
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not exist, say why.
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For rest of the exam, you may find any limits “by inspection”.



2. (4 pts) True or false (circle the correct answer):

(a) If Z a, diverges very slowly then Z a, converges. 7\\ True (@
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(b) If llmb =5 for the serlesz b, then the series diverges. ( True » False
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(¢) Given two series, Z a, and Z by if Z b, converges
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and a, > b, and the limit of @, is 0, then we know Z a, converges True: FaJIsE)

k=0

(d) The formula for Taylor polynomials, expanded about x = 0,
was created by making a function value and its derivatives’ values match the g==JF)
polynomial’s value and its derivatives’ values at x = 0. ( True_") False

3. (6 pts) Fill in and/ or circle the correct answer:

(a) Z converges ) diverges (circle one) because 1—’ ey, pe= g >0
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(c) Ifthe series Z( 1)* @, converges conditionally, then the series Z |a,| converges /(d@lrcle one)
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(d) The series Z % is called the ‘H“f mon\C Series and it converges /(diverges (circle one).
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(b) State whether or not the series converges and explain how you are determining this.
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5. (4 pts) Given the series 2 2

k+3 k+4
(a) Find the nth partial sum of the series. Show work!
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(b) Use your work in (a) to determine whether the series converges and if so, find the sum of the series.
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6. (6 pts) Write each of the following series in ) notation, and whether the series converges or diverges. You do
not have to justify how you know it converges or diverges.
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8. (4 pts) Use the Integral Test to prove that the series either converges or diverges. Use proper notation and
clearly state your conclusion! & b \
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9. (3 pts) Consider the seriesz . Does the series converge or diverge? &{ W éw
k
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Would you be able to use Direct Comparison to prove this? Why or why not?
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10. (4 pts) Use a Comparison Test to prove that the series converges or diverges. Clearly state your conclusion!

z’“l: b S O Hu., = — '::% so Susrcc;‘f‘

K +5k% K5 Cor\ i~ \»—Mkc.a_g,
‘_’D\r»u:‘c Qm. AR\ SN -
W bros K8 2 ol sea - Nottes N contd
s Ao =P sl < .| alioc de' i T
K5+ 5K* [ .
4 QW\:\:ar\som
2.
S A B £ Ht
KE+8Sr* KRS R* K2 kS
° S(Y\C_L_ k:‘ ‘ ._\......

- ©

< |
kB +5}< K 3‘&“{-
The senin errenges by o Conpanion Tost,

Prove
11. (8 pts) Use any test todretermine convergence or divergence of the series. Clearly state your conclusion.
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12. (8 pts) Use any appropriate test(s) to determine and prove the series is absolutely convergent, conditionally
convergent, or divergent. Clearly state your conclusion! .
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13. (6 pts) Given the following power series, determine the open interval of convergence. (You do not have to test
the endpoints of the interval). Show work!
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14. (10 pts) Use the MacLaurin series for ]L to determine the MacLaurin Series for T
—-X =X

Give the first 4 terms of the series then write the series using Y notation.
Determine the interval of convergence. Either show work or explain your reasoning for the interval.
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15. (10 pts) Using the Taylor Polynomial formula, derive the Taylor polynomial of degree 3 about x =1 for the
function f(x) = In(x)
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16. (5 pts) Use the 3" degree Taylor polynomial for v/1+x to approximate v/1.02
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