m Exercises

1. What iz a power series? et x" - lﬂl
o : o 3 (-1 0, ¥
2. (a) What iz the radins of convergence of a power seres? el 2
How do you find it? - 3y
{b) What is the interval of convergence of a power series? (=3 %" 12, E
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10 CHAPTER 11 INFINITE SEQUENCES AND SERIES
a3 .ii‘ (x—ar, B>0 35, The fimction J| defined by
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2. .Ez]ﬂﬂix ay, b=0
= = nix 15 called the Bessel funcifon of order I.
2z Fas -1y P @ (2) Find its domain.
! ’ . H] (b Graph the first several partial sums on a common
25 o (5x — 4y 25 S: x" sCTeEn.
e w o wlln ) {c) If your CAS has built-in Beszel fimetions, graph J) on the
- ¥ same screen as the partial sums in part {b) and chserve
.2 how the partial approximate J,.
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m Exercises

1. If the radius of convergence of the power series 3 £.x”™
iz 10, what iz the radins of convergence of the series
Eney e T Why?

2. Suppose you kmow that the senies =7, b.x" comverges for
|x| == 2. What can vou say bout the following zeries? Why?

S

e x
.||H+1

3-10 Find a power senes representation for the fimetion and deter-

mine the interval of convergence.

5
SR v

3 flx) =

1 +x

1
x+ 10

2
5. flY) = ——

3—x

6. filx) =

X
150~ 55 870 = 5
1 43 1
8. /() = T 10, /() = ——

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

3 + 2
1. fix) = P— 12. flx)= h

x=12

13. {2) Use differentiation to find a power seres representation for

1
f{fll=ﬂ—

+ x)

What is the radius of convergence?

(k) Uke part (a) to find a power series for

14, (a) Use Equation 1 to find a power series representation for
Silx) = In(l — x). What is the radiuz of convergence?
(k) Uze part () to find a power series for fi{x) = xIn(l — x).
(c) By putting x = ; in your result from part (a), express In 2
as the sum of an infinite series.

15-20 Find & power series representation for the fimetion and
determine the rading of convergence.

15. fix) = In(3 — x) 16. fix) =x"tan '(x7)

x x v

1. f[-‘f]=m 8. f(x) = (ﬁ)
1+4+x x'+x

IO Ty 2SO =1y

33, Use the result of Example 7 to compute arctan 0.2 correct to
five decimal places.

34. Show that the finction

sy =3 20

= (2a)!
iz a golution of the differential equation
JUx) + flay =0

35, (g) Show that J, (the Bessel fimetion of order 0 given in
Example 4) satizsfies the differential equation

o) + xJ(x) + 20z =0
(b) Evaluate _[,' Ji(x) e comrect to three decimal places.
36, The Bezeel fimetion of order 1 is defined by

P T e .

Sonla A 11200
(a) Show that .J satisfies the differential equation
) Fadm + ( — 1Ax) =0

(k) Show that J/(x) = —Ji(x).



Mrcises

1. If fix) = E7.o bolx — 5)" for all x, write a formula for s
2. The graph of f is shown.

|~

{a) Explam why the series

16— 08(x — 1) + 04(x — 1 — 0.1(x — 1y + - -~

is nof the Taylor series of f centered at 1.
(b} Explam why the series

28 4 05(x— )+ 150~ 2F — 0d{x — 2F + - --

is nof the Taylor seres of f centered at 2.

LU N0 =(m+ 1) forn=0,1,2,. .., find the Maclaurin
series for " and its radius of convergence.

4, Find the Taylor series for f centered at 4 if

(—1)ynl

17 3+ 1)

What iz the radins of convergence of the Taylor series?

5-12 Find the Maclaurin series for f(x) using the definition of a
Maclaurin series. [Assume that f has a power seres expansion.
Do not show that & (x) —» 0.] Also find the 2ssociated radiug of
CONVEIgence.

5.0 =(1—1)° 6. /() = In(l + %)
1. flx) = sin rx B fix)=e ™

8. fix) =27 10. flx) =xcosx
1. f(x) =smh x 12. f(x) = cosh x

13-20 Find the Taylor series for f{x) centered at the given value
of a. [Assume that f has a power series expansion. Do not show
that & (x) —= 0.] Also find the associated radius of convergence.

1BAg=x"-3x"+1, a=1
1 f(x=x—x", a=-1
15 flx) =Inx, a=2 16 flx) = 1fx, a 3

2. Prove that the series obtained in Exercise 7 represents sin mwx
for all x.

22. Prove that the series obtained i Exercise 13 represents sm x
for all x.

23. Prove that the series obtammed in Exercise 11 represents sinh x
for all x.

24. Prove that the series obtained in Exercise 12 represents cosh x
for all x.

25-28 Use the binomial series to expand the fimetion as a power
geries. State the radiug of convergence.

25 V1 —x 26. 8 +x
1 "
7. m M (1 - 1’}"f

29-38 Usze a Maclaurin zeries in Takle 1 to obtain the Maclzurin
series for the given fimetion.

29, flx) = s wx
. fix) ="+ ™
3. fix) = x cos{x7)

3. flx) = _,qu_x! 3. f(x) — _J;T

3. f(x) = sin’x [Hine Use sin’ = +(1 — cos 2x)]

0. fix) = cos{mx/2)
R flx)=e"+2e "
3. fix) =x"In{l +x")

X —snx

—_— ifx#0
38 fix) = X )

H ifx=10

39-42 Find the Maclaurin series of f (by any method) and its

radiug of convergence. Graph f and ite first few Taylor polynomials
on the same screen. What do you notice about the relationship
between these polynomials and /7

M. flx) = cos(x®) 0. fix) = +cosx
. filx) =xe~ 42, fix) = tan "{x)

43. Uze the Maclaurin series for cos x to compute cos 3° correct to
five decimal places.

44, Uze the Maclaurin series for ¢ to caleulate 1/4 e comact to
five decimal places.

45. (2) Use the binomial series to expand 1/,/1 — x2.
(b} Use part (a} to find the Maclaurin series for sin 'x.



