
12.9 Exercises

If the radius of convergence of the power series Z7:o i,x,
is 10, what is the radius of convergence of the series
2i:l ncnxn- 1? why?

Suppose you know that the series 27:obnx" converges for

l" | < 2.What can you say about the following series? Why?

$ bn -,+r
^ 2 o n - l I *

tttt Find a power series representation for the function and
ine the interval of convergence.
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15-18 tttt Find a power series representation for the function and
determine the radius of convergence.

\lllr; f (x): 1n(5 - x)

Y .

17. f1*\ - ----:-_ _ _  r \ - - /  ( x _ 2 ) ,

v 2
f 6. f(.r) : -----L- -

(l - 2x)"

18. f(x) : arctan(x/3)

ffi W-ZZ rrrr Find a power series representation for f , andgraph f and
several partial sums sn(x) on the same screen. What happens as n

f ( x \ :  
1

l * x

f(x) : . f-.
l - x '

f(r): -I -
x - J

x
I \ x ) :  g  +  r ,
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a.  fG):  ,  -
|  -  x '
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5 .  f ( x ) :  1 * n 7

'8. 
f( . t) :  ,  

*

4 x - l l

_ 2
10. /(x) : _+ ..a ' - x '

increases?

19. f (x): ln(3 + x)

/  r  +  - \
2t.f(x):t '(ff)

20. f(x\:-=l-
x ' * 2 5

22. f(x) : tan-t(2x)

23-26 ll Evaluate the indefinite integral as a power series. What is
the radius of convergence?

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

2I: trT+dt
zs. IL- 9'r d.

A. IY"
,t. 

I 
tan-l(xz)dx

a
1

f(x): --, , ^
x - + x - z

7 x - l
I \x):  ZF + 2x _ l

27-30 nl Use a power series to approximate the definite integral to
six decimal places.

(a) Use differentiation to find a power series representation for

,r.ff' ,fi*
29. 

t'/t 
x' tan-t(xa) dx

,s. I: h(l + xo) dx

ro. l" #?
I

f(r): El;p
What is the radius of convergence?

O) Use part (a) to find a power series for

I
f(x): AI ') ,

(c) Use pafr (b) to find a power series for

a

x '
J \ x ) :  ( 1  +  

" f
(a) Find a power series representation for /(x)

What is the radius of convergence?
(b) Use part (a) to find a power series tor f (x)
(c) Use part (a) to find a power series for f (x)

: 1n (1  *  x ) .

:  " r ln ( l  * , r ) .
:  ln(x2 + 1).
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31. Use the result of Example 6 to compute ln 1.1 correct to five
decimal places.

32. Show that the function

:  ( -  r )nxz"
J \x) : ,2, Q"\

is a solution of the differential equation

f "(*) + f(x) : 0

33. (a) Show that Jo (the Bessel function of order 0 given in
Example 4) satisfies the differential equation

x,t {(x) + xJ6G) * xzJo(16) : g

(b) Evaluate Jot lo(x) dx conectto three decimal places.
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