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Exercises for Section 9.8

In Exercises 1-4, state where the power series is centered.
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In Exercises 5-10, find the radius of convergence of the power
series.
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In Exercises 11-34, find the interval of convergence of the
power series. (Be sure to include a check for convergence at the
endpoints of the interval.)
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See www.CalcChat.com for worked-out solutions to odd-numberes

In Exercises 35 and 36, find the radius of convergencs
power series, where ¢ > 0 and £ is a positive integer.
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In Exercises 37-40, find the interval of convergence
power series. (Be sure to include a check for convergemes.
endpoints of the interval.)
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In Exercises 41-44, write an equivalent series with the =
summation beginning at n = 1.
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In Exercises 45-48, find the intervals of convergence of li'

(b) f(x), (¢) f”(x), and (d) [f(x)dx. Include a chest
convergence at the endpoints of the interval. 3
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Writing In Exercises 49-52, match the graph of the firs
terms of the sequence of partial sums of the series
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with the indicated value of the function. [The graphs are &
(a), (b), (¢), and (d).] Explain how you made your choice.
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In Exercises 53-56, match the graph of the first 10
of the sequence of partial sums of the series
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= indicated value of the function. [The graphs are labeled
_(c), and (d).] Explain how you made your choice.
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riting About Concepts

Define a power series centered at ¢.

Describe the radius of convergence of a power series.
Describe the interval of convergence of a power series.

Describe the three basic forms of the domain of a power
series.
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Writing About Concepts (continued)

60. Describe how to differentiate and integrate a power series
with a radius of convergence R. Will the series resulting
from the operations of differentiation and integration have
a different radius of convergence? Explain.

61. Give examples that show that the convergence of a power
series at an endpoint of its interval of convergence may be
either conditional or absolute. Explain your reasoning.

62. Write a power series that has the indicated interval of
convergence. Explain your reasoning.
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63. Let f(x) = ,,Zo —_—(Zn Y and g(x) = ;::0 =l

(a) Find the intervals of convergence of f and g.
(b) Show that f/(x) = g(x).
(c) Show that g’(x) = —f(x).
(d) Identify the functions f and g.
o
64. Let f(x) = ’ZO o
(a) Find the interval of convergence of f.
(b) Show that f/(x) = f(x).
(c) Show that £(0) = 1.

(d) Identify the function f.

In Exercises 65-70, show that the function represented by the
power series is a solution of the differential equation.
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71. Bessel Function The Bessel function of order 0 is
& (— 1)k 1)k x2
J()(X) = Z 2% (k‘ 2
(a) Show that the series converges for all x.
(b) Show that the series is a solution of the differential equation
w2 It ndgi b atd; = 0.
. (¢) Use a graphing utility to graph the polynomial composed of
the first four terms of Jj,
(d) Approximate fé J, dx accurate to two decimal places.
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72. Bessel Function The Bessel function of order 1 is
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(a) Show that the series converges for all x.

(b) Show that the series is a solution of the differential equation
Xl il i) =10;

(¢) Use a graphing utility to graph the polynomial composed of
the first four terms of J.

(d) Show that J,"(x) = —J,(x).

= In Exercises 73-76, the series represents a well-known function.
Use a computer algebra system to graph the partial sum S 10 and
identify the function from the graph.
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. Investigation In Exercise 11 you found that the interval of
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(a) Find the sum of the series when x = %. Use a graphing
utility to graph the first six terms of the sequence of partial
sums and the horizontal line representing the sum of the
series.

(b
(¢) Write a short paragraph comparing the rate of convergence
of the partial sums with the sum of the series in parts (a)

and (b). How do the plots of the partial sums differ as they
converge toward the sum of the series?

Repeat part (a) for x = —%.
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Given any positive real number M, there exists a positive
integer N such that the partial sum

'ﬁo (%)n > M.

Use a graphing utility to complete the table.

M 10 100
N

1000 | 10,000
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Igzcvestigation The interval of convergence of the series

S Goris (-43).

n=0

(a) Find the sum of the series when x = %. Use a graphing utili-
ty to graph the first six terms of the sequence of partial sums
and the horizontal line representing the sum of the series.

(b) Repeat part (a) for x = —é.
(c) Write a short paragraph comparing the rate of convergence
of the partial sums with the sum of the series in parts (a)

and (b). How do the plots of the partial sums differ as they
converge toward the sum of the series?

True or False?

(d) Given any positive real number M, there exists a pes
integer N such that the partial sum '

N 2\n
"ZO (3 . g) > M.

Use a graphing utility to complete the table.

M 10 100
N

1000 | 10,000

In Exercises 79-82, determine wheth'

statement is true or false. If it is false, explain why or =

example that shows it is false.
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If the power series E a, x" converges for x = 2, then = &=
n=0

converges for x = —2.

o0
If the power series 2 a, x" converges for x = 2, then =
n=0

converges for x = — 1.
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If the interval of convergence for 2 a, x"is (—1, 1), =
n=0

interval of convergence for E (x — 1)*is (0, 2):
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Prove that the power series
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has a radius of convergence of R = oo if p and ¢ are pe
integers.
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ficients are ¢,, = 1 and ¢,,,, = 2 forn > 0.

, Where the

(a) Find the interval of convergence of the series.
(b) Find an explicit formula for g(x).

(=]
Let f(x) = Y c,x", where c,,; = ¢, forn 2 0.

n=0
(a) Find the interval of convergence of the series.
(b) Find an explicit formula for f(x).
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Prove that if the power series
- n=0
gence of R, then E ¢,x*" has a radius of convergence o
n=0

¢, x" has a radius of c=

Forn > 0, let R > 0 and ¢, > 0. Prove that if the int=

fee}
convergence of the series > c,(x — x,)" is (x, — R, x, =
n=0 3

then the series converges conditionally at x, + R.




