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11.9 EXERCISES

1. If the radius of convergence of the power series X >

n=0 C,,x"
is 10, what is the radius of convergence of the series
SE i nc,x"'? Why?

2. Suppose you know that the series Seob

n X" converges for
|x| < 2. What can you say about t

he following serjeg? Why?

=0 n +1

n+1

X

3-10 Find a power series representation for the function and
determine the interval of convergence.

1 5
3-f(x)=1+x 4. f(x)-_—l_\4x2
4
5-f(X)=3_x 6. f(96)=2x+3
2 X
MW= e R o
—~ +
9.f(x)=::+; 10. f(x)=;§+—zz, a>0

11-12 Express the function as the sum of a power series by first
using partial fractions. Find the interval of convergence.

2x — 4
X —4x+3

2x +3
x2+3x+2

M. f(x) = 12. f(x) =

. o (7"W+“

nce it is an alternating
Series Estimation Theorem.
smaller than the term with

29 .75 = 6.4 X 107"

et 1

8. 2f 15905 2;‘3*,‘ = 0.49951374 [ |

13 iff iati
3. (a) Use differentiation to fing a power series representation for

1
T
What is the radius of convergence?
(b) Use part (a)to find a power series for

1
W=y
(c) Use part (b) to find a power series for

x2
fx) = T+

14. (a) Use Equation 1 to find a power series representation for
f(x) =In(1 — x). What is the radius of convergence?
(b) Use part (a) to find a power series for f(x) = x In(1 — x).
(¢) By putting x = % in your result from part (a), express In 2
as the sum of an infinite series.

15-20 Find a power series representation for the function and
determine the radius of convergence.

15. f(x) = In(5 — x) 16. f(x) = x* tan™'(x?)

X 3
17. f(x) =(1+4x)2 18. f(x) = (2 _x>
19, f() = 2. f(9) =2

m (1-x?
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=24 Find a power series representation for f, and graph f and

several partial sums sa(x) on the same screen. What happens as n
increases?

21, f(x) = X

_ 4
P 22. f(x) = In(1 + x*)

24. f(x) = tan"'(2x)

25-28 Evaluate the indefinite integral as a power series. What is
the radius of convergence?

zs.fl_ttsdt ZG'fliﬁdt

27. flena + x) dx

t -1
zs.j M X
X

29-32 Use a power series to ap
six decimal places.

0.3 X
2. | o

proximate the definite integral to

30. jol/z arctan(x/2) dx

31. Lo'len(l + x?) dx

2
0.3 X
32. | o dx

33. Use the result of Example 7 to com

pute arctan 0.2 correct to
five decimal places.

34. Show that the function

_ bl (_1)nx2n
flx) = ;12#)\(2”)!

is a solution of the differential equation

f'x) + f(x) =0

35. (a) Show that J, (the Bessel function of order 0 given in
Example 4) satisfies the differentia] equation

X)) + x 1) + x27(x) = 0

37. (a) Show that the funct

is a solution of the

(b) Show that f(x) =
38. Let f.(x) = (sin nx)/n
verges for all values o
diverges when x = 2;

does the series = f,'(x

39, Let

Find the intervals of

40. (a) Starting with the
of the series

(b) Find the sum of
@ X nx", |

n=1
(¢) Find the sum o

@ X nn -

n=2

>t
(i) Y ——

-1
n=2 2”

41. Use the power ser
sion for 7 as the s



11.10 EXERCISES
VIO = 25 by(x — sy

for all , Write g formy, for by,
2. The graph of [ is shown,

y

(2) Explain why the series

16 = 08(x — 1) + g 4(, _ 1)2

TOIG gy
is not the Taylor series of f centereq at 1,
(b) Explain why the series
28 +0.5(x — 2) 4 L5(x — 2y2 _ 0.1(x — 2

is not the Taylor series of

3. If £(0)
series for

S centereq at2,
=@+ 1) for, = 0,1,2,.

-+, find the Maclaurip
S and its radjus of Convergence,

4. Find the Taylor series for f Centered at 4 if

f4) = (;1)""\'
3"(n + 1)

What is the radius of convergence of the Taylor series?

5-10 Use the definitio

n of a Taylor Series to find the first four
fonzero terms of the se;

ries for f (x) centered at the given value of a.

1
5-f(X)=xe‘, a=( 6. f(x)=1+x, a=2)
7-f(X)=\‘/;, a=8 8 f(x) =Iny, a=1
% f(x) = sin Y, a=g/6 1

0. f(x) = cos’x, g= 0

12, f(x) =In(1 + x)
€08 x 14, f(x) = ¢
15‘ f(\) =

16. = XCOS X
sy . f(x)

18. f(x) = cosh x

uy‘lor series for f(x)
A f hag 4 pow,
1 Algq find
' /(,\] =)

2 X,

centered at the given value
©F series expansion. Do not show
associated radius of convergence.

a=9

SECTION 1 1.10 Taylor ang Maclayrin Series

811
20. f(x)=x"~x“+2, a= —9
21, f(-\’)=lnx. a=) 22, f(x) = I/x, q= -3
23, Sflx) = e 4 3 24, f(x) = Cosx, g = w/2
25, f(x) = sinx, 4 - T

26. ()= /5. 4o 16
27, Prove that the

eries Obtained i, Exercise 13 Tepresents
for al x,

28, Prove that the Series obtaineq in Exercise 25 reépresents
for al] x,

Cos x

31-34 Use the bi

Nomial serjeg
series. State the r;

10 expand the function ag a power
adius of conve

rgence,
M1 =% 32 5+
1
33, m 34. (1 -

35-44 Uge a Macla

urin series in
series for the given

function,
35, f(x) = arctan(x?)

Table 1 to obtain the Maclaurip

36. f(x) = sin(rx/4)
37. f(x) = X Cos 2x 38. f(x) =3 _ e
39. f(x) = xcos(%xz) 40. f(x) = 2 In(1 + x?)
M. fl)=—2

V4 + x2

43. f(x) = sin%x [H

XZ
42, f(x) = 2\“

int: Use sin%x = 11 - cos 2x).]

2 o
— X
. X) =
44. f(x) % fx

45-48 Find the Maclaurin series of f (by any method) and its
L]

i few Taylor polynomials
i ence. Graph f and its first polync
radiﬁs (s)afnilzn::rregen What do you notice about the relationship
on the - Wh "
between these polynomials and f?

45. f(x) = cos(x)
47. f(x) = xe™

46. f(x) =In(1 + x?)
48. f(x) = tan"'(x")

0s 5° correct
the Maclaurin series for cos x to compute ¢
49, Use ;

to five decimal places.



