KEY Practice Questions from Section 10.6-10.8
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¢. Give a reason for your claim in part b. Since lim —— = 1 then Z( 1)”+1 —— diverges by the AST.
n

n—>0 n n=1

1n+1
—_—

+1
Alternatively, the series Z( 1)”+1 has llm D" 0 . (It diverges by oscillation to 1 and —1.)
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Thus Z( " — " diverges by the nth Term Test for Divergence.

Each alternating series below converges by the Alternating Series Test (AST).
Determine if the convergence is conditional or absolute.
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3. Report the two conditions for an alternating series an = Z(—l) a, to converge, where a, is positive for all 7.
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i. an— 0asn — o (or lima,=0), i.e. the nth Term Test for Divergence must not disqualify it.

ii. 4an 1S DON-INCreasing




Give an example of any kind of divergent alternating series. Hint: Think about your answer to Question 3.
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Z (=1) k= Z (= 1) *. 1 is one example. 2 ( — 1) k. 2 is another. E (=2) k= Z ( — 1) k. 2k is another.
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Z ( — 1) *. k is another. All of these examples are of the form E (-Dka ; Where lim ax# 0 and,
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because of the nth Term Test for Divergence, each of these series must diverge.

Give an example of a divergent alternating series with the property that its nth term approaches 0.
There are many correct answers. Hint: think of your answer to Question 3.
You may write it in long form (expanded form) or use sigma notation, but use correct notation.
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It is easier to write this in long form: 1- —+ —— —+ —— —+ —— —+ — — —+
10 2 100 3 1000 4 104 5 10

If we wanted to use sigma notation (which is unnecessary and more challenging), we could write
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The series diverges because it is the sum of a harmonic series Z i =1+ ; + g + Z + ; + =o0 anda
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converge to the sum = = — —. Therefore, Z bkz 00— —=00.
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4. Give an example of any kind of divergent alternating series. Hint: Think about your answer to Question 3. Z (—') i '1'
Also use Qn for any exprssion Whee limaa £ 0.
5. Give an example of an alternating series with the property that its nth term approaches 0 but it still diverges. There are many correct
answers. Hint: Think about your answer to Question 3. You may write it in long form (expanded form) or use sigma notation, but

use correct notation. | =A. 4 L =3 4 L L P S . (Leo + Harmonic
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6.  The Ratio Test and Root Test are based on the properties of convergence of
A. ap-series, p£1. B. the harmonic series C. the alternating series D. a television series E. the world serie@geometric series

Which of these will help you determine if the series Z 2¢" converges or diverges? Select all possible answers.
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A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic serie@geometric series
D. alternating series test E. absolute convergence test (i.e., convergence of Z

a,,[ implies convergence of ; i)
E. integral test @aﬁo test@rth Term Test for Divergence 90“ can use root st Sence m
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8. Which of these will help you determine if the series eé@r diverges? Select all possible answers.
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A. limit comparison test with a p-series, p#£1. B. limit comparison test with the harmonic series geometric series
D. alternating series test E. absolute convergence test (i.e., convergence of Zla"| implies convergence of Za" )
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10. Which of these will help you determine if the series Z(( \/)_ J cofwrges or diverges? Select all possible answers.
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A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic series C. a geometric series
Iternating series test E. absolute convergence test (i.e., convergenge of Zlanl implies convergence of Zan )

E.ratio test F. nth Term Test for Divergence b ot ( L (n+3) =0 <
b | Gon l,. Lim A&);-,ﬁ."g.x aa0e | AL (e 1)(N42)

aa n-»0 + : :
Z(u 12 r diverges? Select all possible answers.
n=1 n:

N0 ! ;
11. Which of these will help you determine if the series

parison test with a p-series, p#1. B. limit comparison test with the harmonic series C. a geometric series
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12. Use the Ratio Test for each. 2
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8. Use the Root Test for each. ﬁ 7 \
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9. Consider the series Z(l + 3] for some real number a.
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a. The series will .
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b. Circle the best answer to determine part a.
B. It is a geometric series C. Use the Ratio Test D. Use the Root Test

g. It is a p-series. B. :
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¢. Explain more fully below how part b justifies part a. ( m ( H‘ )
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10. Consider the series Z(—-Z)"

n=1

{convergd

b. Which of these will help you determine if the series Z(—Z)" converges or diverges? Select all possible answers,
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A. It is a p-series. t is a geomelric series @ Use the Ratio Test {(D.) Use the Root Test
@U se the #th Term Test for Divergence

c. Explain more fully below how part b justifies part a for each of your choices. ﬂ'h'k’"\ dest! l!':mi ("2) bNEZRO

et g : l‘ = & = ‘
11. Consider the series Zn(—O.S)” oot eat: _ ':QN l (¢ ?')\h > :
" roho ot [im [ (-22" - L [%\

a. The series will

a. The series will e .
Feonverge)diverge; ne (“2-)‘ NI
b. Justify your clalm 10 part a.
raho ft: [im n'“)(" } [im -S)-ll‘_'l Glomuein'c senes: p. ) =2
ol n-sT L ot n > -l

Note: l-m = 207 <





