EXERCISES FOR SECTION 8.4

L Graphical Analysis  The figures show the graphs of the first ten

terms, and the graphs of the first ten terms of the sequence of
partial sums, of each series.
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(a) Identify the series in each figure.

(b) Which series is a p-series? Does it converge or diverge?

(c) For the series that are not p-series, how do the magnitudes of
the terms compare with the magnitudes of the terms of the p-
series? What conclusion can you draw about the
convergence or divergence of the series?

(d) Explain the relationship between the magnitudes of the
terms of the series and the magnitudes of the terms of the

partial sums.
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Graphical Analysis  The figures show the graphs of the first ten
terms, and the graphs of the first ten terms of the sequence of
partial sums, of each series.
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(a) Identify the series in each figure.
(b) Which series is a p-series? Does it converge or diverge?
(c) For the series that are not p-series, how do the magnitudes of
the terms compare with the magnitudes of the terms of the p-

series? What conclusion can you draw about the
convergence or divergence of the series?

(d) Explain the relationship between the magnitudes of the
terms of the series and the magnitudes of the terms of the

partial sums.
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In Exercises 3—14, use the Direct Comparison Test to determine
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the convergence or divergence of the series.
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In Exercises 15-28, use the Limit Comparison Test to determine
the convergence or divergence of the series.
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In Exercises 29-36, test for convergence or divergence, using
each test at least once. Identify the test used.

(a) nth-Term Test

(c) p-Series Test

(e) Integral Test

(g) Limit Comparison Test
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Geometric Series Test
Telescoping Series Test

(f) Direct Comparison Test
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588 CHAPTER 8 Infinite Series

37. Use the Limit Comparison Test with the harmonic series to
show that the series X a, (where 0 < a, < a,_,) diverges if

lim na,
n—o0

is finite and nonzero.

38. Prove that, if P(n) and Q(n) are polynomials of degree j and k,
respectively, then the series
3‘%‘ P(n)

a=1 Qo(n)

converges if j < k — 1 and diverges if j > k — 1.

In Exercises 39—42, use the polynomial test given in Exercise 38
to determine whether the series converges or diverges.
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In Exercises 43 and 44, use the divergence test given in Exercise
37 to show that the series diverges.

45. State the Direct Comparison Test and give an example of its
use.

46. State the Limit Comparison Test and give an example of its
use.

47. The figure shows the first 20 terms of the convergent series
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Identify the two series and explain your reasoning in mak-
ing the selection.
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£ 54. Consider the following series and its sum.

ting at the Concept (continued)
48. It appears that the terms of the series
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are less than the corresponding terms of the convergent serizs
T+ +g+m+---.

If the statement above is correct, the first series converges. ,
Is this correct? Why or why not? Make a statement aboss
how the divergence or convergence of a series is affected
inclusion or exclusion of the first finite number of terms.

In Exercises 49 —52, determine the convergence or divergence
the series.
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53. Think About It Review the results of Exercises 49—
Explain why careful analysis is required to determine :
convergence or divergence of a series and why only conss
ing the magnitudes of the terms of a series could be misleacs
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(a) Verify that the series converges.
(b) Use a graphing utility to complete the table.

n 5 10 | 20 | S50 | 100
Su

(c) Find the sum of the series

= 1
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by hand. Describe how you found the sum.
(d) Use a graphing utility to find the sum of the series
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True or False? In Exercises 55-58, determine whether 6
statement is true or false. If it is false, explain why or give
example that shows it is false.

55.1f0 < a, < b,and ), a, converges, then Y b, diverges.
n=1 n=1

o0 (==}
56. If0 < a,, o < b,and ), b, converges, then Y. a, conve
n=1 n=1



