930" Chap ter9: Infinite Series

70. Let
P(¥) =a+a(x-c)+ay(x —c) + -+ a,(x - c)’
()
where aq; = f_‘(c)
i

26) = a = /(2

For
. ()
Sk<n PYC)=ak = A (c) = 18(c).
Section 9.8 Power Series
1. Centered at 0 - N
2. Centered at 0
3. Centered at 2
4. Centered at 7
o n x"
5. -1
Z(:,( ) n+1
L = lim u,,+1 = lim (_1)”'Hxn+[ ) n +]
n—»o un . n—>00 ‘ n+2 ) (_l)nx”
[
noolp + 2
[x]<1= R =1
6. Z (Sx)"
n=0
n+1
L = tim {fef i |G
n=o |y, n->w (3x)
= lim 32 = 3
1 1
I<1l=>p<==>R==
R T3 3
& (@)
7.y ~+—2
L = lim|%2:L
n—>o0 u
n+l 2
= lim (4") [+ | fim |2 (4x)| = 4|x|
o (4x)" / n 7| (n + 1)

4|x|<1=>R='l

71. As you move away from x = c, the Taylor Polyn
becomes less and less accurate.

nmo0. " »
' 1\ il fane
L = lim|{ ¥ = Jim ﬁ——( ), a Ll .
n—-w| y n—o| (_1) x"/5" nsx §
| I <I=>R=5
0 x2n
9. ,,z=:’)—2_n_)' \
L = lim |2t
n—0 un

x(z”"z)/(Zn + 2)!

It
-§-:

S e )|

So, the series converges forall x = R =
2 Ix 2n

(21 + 2% (n + 1)

o |u +1 .
L= '!m u, Jl_ﬂ (2n)x* /n!
(2n + 2)(2n + 1)x?
n—>°° (n+1)

The series only convergesat x = 0. R = 0.

® (x n
ir. ) (—)
n=0 4
Because the series is geometric, it converges only if

=< Lor-4 < x< 4.
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Up 11 — hm (_l)"“x”+l . n
n—>w n+1 (_I)"xn
= lim |——| = x|
n-so|lp + 1
Interval: -1 < x < 1

1, the alternating series Y.

n=1

= ()

+ When x

—1, the p-series Z 1 diverges.
n

n=l

. When x

Therefore, the interval of convergence is (-1, 1].

3 (1) + )"

_q\+2 n+l
|1 L5 20
noo|  u, now (=1)(n + 1)x"
= tim |2y
n>wo| p+ 1
Interval: =1 < x < 1
When x = I, the series ), (=1)"'(n + 1) diverges.
n=0
When x = -1, the series Y —(n + 1) diverges.

n=0

Therefore, the interval of convergence is (-1, 1).

n
xﬂ

B e D) 1)(n ¥ 2)

°

converges.

Section 9.8 Power Series + 931

n=0 nl

5

5(n+1) |
lim .u”_‘” = lim ____Z(E.t_ll lim _.ic__ =0
n—ol Y, n-»o0 5"/}1' n—>w|n + 1

The series converges for all x. The interval of
convergence is (~oo, ).

6. Z (3x)

s (2n)
fim [t — g | G G
n>o| w, | el (20 + ) (32)
3x

= li —————
e (2n+2)(2n + 1)

Therefore, the interval of convergence is (—oo, oo).

17. g(zn)!(ﬂ"
(2n + 2)(x/3)""
(2n)(>/3)"

_|(@n + 2)(2n + x|
="

n+1
u,

lim

n—>wo n->x

The series converges only for x = 0.

Therefore, the interval of convergence is [-1, 1].

_\*+! n+l
i [ | = g (-1) (n +1)(n + 2) lim (n+ 1)x ~ ||
n—o| y, nowl(n + 2)(n + 3) (-1)"x" n—o| p+ 3 ,
Interval: -1 < x < 1
When x = |, the alternating series z " +( ) (Zz 72) converges.
When x = —1, the series Z iy l) o )converges by limit comparison to "2:1;]2-
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932 .

20.

21.

23.

C_hapter 9 Infinite Series

Because the series is geometric, it converges only if

<1=> x| < 60r—6 < x < 6.

n’(x - 5)’

(1) (n + 1)(x - 5),”1/3“,

MICER) x—s),

lim[22L) = fim - -
n-| n—x (_]) n!(x — 5) / " n—nc
The series converges only for x = 5.
n+l n n
$ 0" - 9 2 § LY
= n9n = (i’l +1 4n+l
I n+2 _4 n+l + )9+ 3 r+2 2)47+2
lim | 2L = ) P ) /n(n ) ) fim [ 2251 = [jm (x ) u/[(n+ ) ]
n-x»l gy, nox (—l) (X _ 4) /n9n noz| oy, n-x )"+ /[( + 1 4”“]
= lim (x—4) lx— 4 i (x-—3)(n+_l) x=3
n-wlp + | noxl  4n + 2) 4
R = 9 R = 4
Interval: -5 < x < 13 Interval: -1 < x < 7
© __l)n+19" < (_l)n+l B £ 4n+] _ X .
When x = 13, ;;1 pre = Z; converges. When x = 7, ,§1(7+—|)4'T+T = "Z:;]n—_‘_—dwerges.‘
n+l n «© _ n+l _ n+l
When x = -5, Z( (9 Z Idiverges. When x = -1, (-4) 1 Z( ]) converge‘
n=1 9" n=1 n= O(n + ] 4"+ n=0
Therefore, the interval of convergence is (-5, 13] Therefore, the interval of convergence is [—-l, 7). .
i (_])n«i—l(x _ ])n+l
foyar n+1
n+2 n+2
tim [ %1 = i (-1)"(x -1) ‘ ;'1 +1 , (n+1)(x-1)
no»l oy, n—x n+2 (_])"" (X — l)"" n—x n+2
R=1

Center: x = |

Interval: ~l < x-1<lor0<x <2

When x

= (, the series Z

l diverges by the integral test.
n=0 1

n+l

1
2, the alternating series Z (
n=0 B+

When x

——-——converges.

Therefore, the interval of convergence is (0, 2].
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X © (_l)nH(x _ 2)u
24. Zl —

Section 9.8 Power Series 933

n+2 +1 n+l N
MR G e S S W EEE LR CEL
| a, "—m (n + 1)27! n2" s 2 n+ 2
x -2

<l=>2<x-2<2=0<x<4

when x = 0,

l)ﬂ +1 (—2)

n=1 n=

i l)(2“) = Zz(—_ngdiverges,

n
T n2

< (_I)n+l 2 »

n=l n=l1

)n+1

converges.

Therefore the interval of convergence is (0, 4].

-l
25, Z[x_ ) is geometric. It converges if

n=)

x -3

<I=|x-3]<3=0<x<6.

Therefore, the interval of convergence is (0, 6).

l)" 2n+1

26. 2(

ao 2n+1
1\ 2ne3
i 21| = fin (=" x . (2n+1)
nowx| . n-x| (2;1 + 3) (_1)”x2n+l
- (2” + l) Ile
| @t 3)
R =1
Interval: -1 < x < |

When x

1, z (_ converges.

n= 0

_,Zu

Therefore, the interval of convergence is [-1, 1].

n+l

When x

converges.

2 n n-l
27. —(-2
; n+ 1( x)

n
ll ulH—l llm (n + 1)(_2x) n+ },_1
nowol Yy, n—o n+2 n(—2x)
_2 2
_ i [C2N 2)x|
n>w|  pn(n + 2)
R=1
2
Interval: —— < x < l
2

When x = —%, the series z

z 1 diverges by the nth
n=l1
Term Test.
1 . .
—, the alternating series

When x =
2

n-1

> () diverges.
o on+ 1

Therefore, the interval of convergence is (——;—, %)

o (1Y y2n
28. Z(_l)_x__
n=0 n!
. ) RS
n-xl gy, n—»w (n + ])! ("l)" x2n
2
= lim|X—|=0
noo|p +

Therefore, the interval of convergence is (—, ).
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034 Chapter 9 Infinite Series

0 J".:‘ln-rl 2 plx”
29. —_ 30.
i (3n + 1) : Z. (2n)
3n+4 | 1yl +1 ]
llm un+1 , = llm X /(3}1 + 4) llm Upe1 = lm (n + l)x . (2’1)
| u, | el 230 + 1) nso| u, | now| (204 2)  Alx”

3 : fim (n+1)x
-l (2n + 2)(2n + 1)

= lim . =0
n>o|(3n + 4)(3n + 3)(3n + 2)

fi

Therefore, the interval of convergence is (—oo, oo). Therefore, the interval of convergence is (—oo, 0

31. 22'3'4"'("* x =i-l-(n+l)x"
n= n=

n
n+1
fim |%et| o g |2 DF | n 2 =|x|
n—o| g, n—>w (n + ])x” n>o| p + 1

Convergesif [x|< 1= -1 <x < L.
At x = =], diverges.

Therefore the interval of convergence is (-1, 1).

0 2.4.6...(2n) .
3. {v2n+1
,;]3-5-7--.(2“1)\3‘ )
5 _’4__‘_(2")(2"_’_ 2)x2n+3 3-5---(2n+1) - im (2n+ 2)x2 —|x2|

el
1- n+1 - 1 =
- o357 (20 + D2n +3) 24 (20| non| (2n + 3)

now| y,

R=1
When x = 1, the series diverges by comparing it to

- |
,,Z=12n+l

‘which diverges.
Therefore, the interval of convergence is (~1, 1). .

(*'3-7-11 ---“'(4';, ~ 1)x - 3)'

3.
3 Z} 7
. _ n+2 i . i . _ _ _ n+1 n
tim [2251] = fim -D""-3.7-11 (4nl Ddn + 3)(x - 3" _ 4 _
now| U, | o 4 =0 3711 (4n = 1)(x - 3)

(e FYx-3)

n—oo

= 00

R=0
Center: x = 3
Therefore, the series converges only for x = 3.
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Section 9.8 Power Series 935

lim Q41

n—® a"

1 n+l n
= tim (n+ 1)(x+1) (n)(x + 1) - lim (n+1)(x+ l) | 1
won|1-3-5(2n - D)2n+ 1)) 1-3-5-(2n-1)| noe| 2n+1 | 2

Convcrgesif%|x+l|<l=>-2<x+l<2=>—3<x<].

n2" 2:4.-6---2n
Atx=1, a = - L diverges.
* BT 3 5(2n-1) 1-3.5-@2n-1) IVerges

. ni(~2)" n 2.4.2n
Atx=-3 a =—"tn2 gy 2doam diverges.
* Sl ooy Sl ey iverges

Therefore, the interval of convergence is (=3, 1).

—C)"‘

53

AL n-1
fim |21 = fim | & "c) LSRN P v Y
n-o| Yy, n—wo c (.X'—C) c
R=c¢

Center: x = ¢

Interval: —c < x —c¢c <cor0 < x < 2¢

When x

0, the series Z )" diverges.

When x

2c, the series Y, 1 diverges.

n=l

Therefore, the interval of convergence is (0, 2c).

o (p\F v#
. Z ('Ek—; k is a positive integer.
n=0 n) .
lim an+l I:(n + l)'] 'x kxn = Il (n + I)kx IXI

e | [k(n+l)]' (kn)! o (k+nk)(k—-l+nk) O+ k)| K

Converges if%l <1= R =k

53, (.;5)"

Because the series is geometric, it converges only if lx/kl <lor—k <x <k

Therefore, the interval of convérgence is (~k, k).
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936 Chapter 9 InﬁniteSeries

. 300 o

n=1

n+2 n+l n _
lim |22 = lim ) (-9 . ?c = lim _____n(x ) = llx—- c|
n—xl y, n—xo (n + [)c"'*‘l (_])’”’ (x - C)” n—> c(n + l) c
R =c
Center: x = ¢
Interval: -c < x —¢ <cor 0 < x < 2¢
When x = 0, the p-series Z:l diverges.
n=1
( )n+l
When x = 2c, the alternating series Z converges.
n=l
Therefore, the interval of convergence is (0, 2c).
39, Zk(k + 1) (k+n-1)x
n=1 n!
e - n+l 1
T k(k + 1) (k + n = 1)(k + n)x n! - fim (k + n)x ~|a|
nool gy, no>m (n + 1) (k + D)k +n=1x"| wom n+1
R=1

When x = +1, the series diverges and the interval of convergence is (-1, 1).

k(k +1)--(k + n-1) -
1-2..n -

0 1 _ n
40. Z-——————-—”‘(" )
.=l

=1.3.5-(2n-1)

iy — o) .3.5... _ (x — ’
tim (2ot = (n+ x - ¢) 1-3-5 @n-1) = lim (n+D)(x=-c) _ l|x ~ ¢
n-x| u, n>n|1+3 -5 (2n - 1)(2n + 1) nl(x - c) n—w 2n + 1
R=2

Interval: =2 < x—c<20rc—-2<x<c+2

The series diverges at the endpoints. Therefore, the interval of convergence is (¢ — 2, ¢ + 2).

nlc+2-¢) ni2? 2-4-6-(2n) o

1-3.5(2n-1) 1.3.5--(2n-1) 1:3-5--(2n-1)

‘¢ ) n-1 n
41. gfn—— 1+ i;- - Z ul 45. (@) f(x) = Z (g) ,(-3.3) (Geometric)

n=1 n - l)' : n=0

4. Z (-1)""(n + 1)x Z(—l)"( )x! k) S() = igg)ﬂv],(—s, 3)

n=l
n=1

43 i X _ Z X © f”(x) = i"("_g_g(ﬁ ] ,(_3, 3)

T& e+ ) Zen-) =
Replace n withn — 1. : n+l
@ [/(x)dr = Z [g) [-3.3)
i L2+ i (_l)"-lxzn-l n=0 1t
44. = _ n+l _ n+1
a0 2n+1 w2 -1 Z;—i—l( 33) 2(71);1—3, converges

Replace n with n — 1.
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46.

47.

48.

49.

50.

51,

52.

@ f(x) = i(—‘—)—%———l— (0.10]

n=\

o 1= 5=

n=1

. (0, 10)

© [(x)= i(—])n+l(" "5,',)(" - 5)"—2,(0, 10)
@ [f(x)ax =i ’:(;(+ 1)55”)" [0, 10]
@ f(x)= ZQ—(——)— (©, 2]

n=0

(b) f'(x) = fl (=10)""(x -

n=0

© /() = 2(—1)"“»1(

1), (0,2)

-1)"7.(0.2)

n+l( n+2

@ [f(x)dx = Z(

foar (n+l)(n+2

.[0.2]

(@ f Z(_il"__%)_ (1 3]

n=1

®) ()= 3" -

n=l

© £x) = 3 ) - )x - 27 (1)

n=2
])n+l(

@ [ra =35 “]))“,[_1,3]

n=l1

27 (1.3)

A series of the form
0
Zan(x - C)" =a + al(-x - C) + az(x - (.')2 + e
n=0
+a,(x - c) +

is called a power series centered at ¢, where ¢ is constant.

The set of all values of x for which the power series
converges is the interval of convergence. If the power
series converges for all x, then the radius of convergence
is R = oo, If the power series converges at only c, then

= (. Otherwise, according to Theorem 8.20, there
exists a real number R > 0 (radius of convergence) such

that the series converges absolutely for |x - c| < Rand

diverges for |x - ¢| > R.

The interval of convergence of a power series is the set
of all values of x for which the power series converges.

A single point, an interval, or the entire real line.

53.

54.

55.

56.

Section 9.8 Power Series 937

You differentiate and integrate the power series term by
term. The radius of convergence remains the same.
However, the interval of convergence might change.

Answers will vary.

.

Z———converges for -1 £ x < 1. At x = —I, the
n=1 1

. . 1 ..
convergence is conditional because — diverges.
& n

2 n

X
Z —-converges for -1 <
n=|

convergence is absolute.

< x £ LAt x = £l,the

Many answers possible.

(a) i(g) Geometric:
n=l1

<1=>|x|<2
2

converges for -1 < x <1

(=)' %"
(b) ZI "

() D (2x + 1)" Geometric:

n=1

|2x+1|<]=>—l<x<0

(d) Z(

converges for -2 < x < 6

(a) g(1) = ZGJ =l+=+—+
n=0
S‘ = I, S2 = %,
Matches (iii)
) 2 n
) g(2) = Z(E) =1+ =+ =+
n=0
S =15, = §
Matches (i).
(© 2@3) = i@) =l+1l+1+..

— =

0
Sl = S
Matches (ii).

(d) g(-2) = i (-_3—2) —1-2, L (alternating)
= 3 9

Y

1
S. =’l,S2 ='3—,S3 = e

=]

Matches (iv).

© 2014 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.




938 Chapter 9 Infinite Series

x2n+1
57. = ——
@ /) z_;, (2n + 1)
P L xn+3 (2n + 1)
n-o| y, n—w (2n + 3)! x2n+l

x2

@n+ 2)2n+3)|

1m
n—o

Therefore, the interval of convergence is (e o).

© ” 2n
g(x) = Z% 2n)'
fim | B = (=1)"" x2n+2 ~_(2n)
nso| y, n—wo (2n + 2)| (—l_)"xz"
= lim - =
-0 21 + 2

Therefore, the interval of convergence is (- ). .

fw—Z(

(®) @ ), = g(»)
, (_])" 2n-1 o ( 1)""" 2n+1
© £() = Z @n - < @+ 1)
‘ ) 1) x2n+l
Z: @n+l) ~/)
(d f(x) = sinxand
g(x) = cos x
8. @) f(x) =3 i‘T
n=0 M
) u'”l _ xn+l —n—’—
r}!-?:o u, - nh—>oo (n + ])I x"
= lim =0
w5 + 1

The series converges for all x. Therefore, the interval
of convergence is (~oo, ).

, _oonxn—l_mxn—l._uoi_
® /) = ,é nl —;(n—l)! N ,;,' no /)
x" 2 x3 x4
) f(x)= ”Z_;—ng——l+x+—2-'-+-3—' TR
f(0)=1
@d f(x)=e¢

( 1)"-1 2n-1

59. y = Z ((213; ::;,] Z

(2n - l)'

&=y (2n+1)x.2" 2 (<1)"x*

2 " on ) M(M
£y +§<;3:'_:;‘ -9
/g 5323."" : z ;,,"f:;
= m, (_lg:_}g'i—i B i (znnfznz).z
eSO ST

61.y=i x

-3 (2(';::)32" "% (;n)!
y-y=0

62. y = g(;:)' B :1 (23:’2"‘—22)'
-2 ey
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Section 9.8 Power Series 939

S y o 2mx! | v & 2n(2n - 1)x*?
63. y'= Z;’ 57 V= Zl 2”n! y' = ZI >
Y , B e 2'1(2?1 — ])x2n—2 20 27[.762" 20 x2n
yoweory= Z, 2 z; 2l Zo 2!
_ i 2n(2n - 1)x*"~? i (2n + 1)x*"
o 2"nl = 2
i (27 + 2)(2n + 1)x*" . (2n +)x* 2n+1)
= 2" (n + 1) 2"n! 2(n+1)
i 2n + )x*[(2n + 1) - 22 + 1)] 0
o~ 2 (n + 1) -
20
0" x>
=1
Y ,,Z_,2z”n!-3-7-ll~--(4n—l)
L 20 (__])" 4nx4n—l
yE gzz" w3711 (4n - 1)
) = i -’ 4n14)/ffx“"‘2 .. i (-1)" 4nxtn-2
2237 11 (4p=T) S 2Ym-3-7 11 (4n - 5)
PR - (& 4"x4"'2 S (=D 22 2
Sy = ) s T ) Zzz"nvs 7 0 (An 1)
_ © (_1)"*1 4(n + l)x4n+2 o (_])"+‘x4n+2 22(n + 1)
2 >

=2 2y )37 1 (dn—1) = 2%m.3-7 1 (dn-1)2%(n+1)

o (_])’fxzk
65. Jy(x) =
o) = 2, 2% (kl)?
k+ +
o ot - G B | ),
kool 3 k> 22k+2[(k + 1)|:| k 2’l koo 22(k + ])2

Therefore, the interval of convergence is —0 < x < o,

(b) %—ZF

x2Jy" + xdy + Xy =) (1)
k=0

k=0 4"(k')
R WY - it (2k + 2)x%
Jo = Z;( 1) 4"(k' kZ( ) 4“,[(1( . l)!]z
" 2Kk - D e (2k + 2)(2k + 1)x
%";(U 4y 2! 41k + 1)

k+1 2(21( + ])x2k+2 i ) 2x2k+2 s
4""'(1( + &

k X
4I(+|(k +1 ‘k‘ + Z (_l)

k=0 4* (k1)?

2, (-1 kxz’“’z 202k + 1 2

Z ) (-1) ( ) +(-1) +1
fur i 4k +1) 4k +1)
i 1)" #af -2 2 +4k+4]_
i=0 kl) L4k +4 4k+4 4k+4
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940 Chapter 9 -Infinite Series

xl x4 X6
P =1-2 42X _
© ) 4 64 2304
- AT p

f"f‘ \ |

@ [l = | Z(—’)kx {Z X } =S (2‘1) = 1_é+3—;5 ~ 0.92

4 (k) 4"(k' (26 +1) | iZo 4 (R)(2k +1)

(integral is approximately 0.9197304101)

® (—-l)kx"‘ » (_ l)/'xzkn
66. J, = =
1) = =2 T 25Tk + 1)
kel 2k+3 92+l py 1 _
@ fim|%] = fim i (-1 kk.(k + 1) _ (-1)x?
kel | k| 2800 Nk + 2 (1) e kvm| 22(k + 2k + 0|~

Therefore, the interval of convergence is —0 < x < o,

_ = ( l)kx2k+l

(b) J](X) = IZ;) 22k+lk|(k + ]l)
i (-1) 2k + 1)x*

Poert 22k+lk| k o+ l)l

. (1) (2k + 1)(2k)x?*-"

o 2k + 1)

K ) 2k +1 G 2k+1
s ey S (B (2 + (k) =, (=1)(2k + 1)x
XA I (3 = 1), = ,,Z. Pk w0 kzg, 22Tk + 1)
o (_‘])'l‘x2k+3 ® (_I)'fxzk+|

+k§, 2R+ ) S 2% Ik + T

”(—l)k(2k+l)(2k)x2’”' x &)@y & (-1)x
-1> 3 Z*———"‘Z,mm

2k +1

o 22k + ) T2 o 22k + 1) 2
© ( ‘)/f 2k+3

_ i 1)"x2*+'[(2k+ (2k) (2k+]) 1] Z (1) x2+3
= 2?"“'k!(k + 1) s 2204 (ke + 1)
- i ~1) x4k (k + 1) . Z (-1) x2+3
=R T 5 2% (ke + 1)
_ ™ ( ])’f 2k+1 o ( |)" 2k+3
T Ao ;;, 22+ (ke + 1)1

x (_l)/‘+|x2k+3 R (_1)"x2k+3

- Z Dy ;:, 2k + 1)

$ ) Ea () I I

22+ ke + 1)

n=0
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Section 9.8 Power Series 941

x 1 1 1
P = _ 3 L LR
© P() =515 * 35" " 15an”
, (—1)k+]2(k " ])x2k+l « (_])k+|x2k+l
@ Jo(x) = Z =

o 222k + Ik + 1)

o ( l)kxzkn ™ 1)k+'x2k+|

-J =
l(x) kz;] 22/”[/(' I+ l)'

-4

=(52) _&(s5y_ 1 _8
( §(71—§(8]_1—5/8_3

= ((=52) & (57 _ 1 8
® Zo( 4 ] _Z;,[_EJ T1+58 13

0

(c) The alternating series converges more rapidly. The
partial sums of the series of positive terms

approaches the sum from below. The partial sums of

the alternating series alternate sides of the horizontal
line representing the sum.

@ o

N iS5 14

100 | 1000

24

10,000

35

Z 22k+l k' )'

& 2Rk + 1)

Note: Jo'(x) = —Jy(x)

(49
SOR-C)

68. > (3x)" converges on

n=0

(a) x =

. l -—
T1-(02)

~~

o

N

s«

i}

]
N -
iMs
N

|
N} —
Ne———’’
\_/=

fl
iMs
o

!

N |
N———~
3

1]
—_

+
iy

=
~~

N
A

]
win

~0.5

(c) The alternaﬁng series converges more rapidly. The
partial sums in (a) approach the sum 2 from below.
The partial sums in (b) alternate sides of the

horizontal line y = %

N 2" N
(d) 2(3-3] =y 2
n=0 n=0

100

10 10,000
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942. Chapter 9 Infinite Series

) 2n o0 2n+} .
69. f(x)= ,E,(_l)"én—)i = cos X 72. f(x) = ”go(—l)"%;—l = arctan x,-1 < x < 1
N /] —
- ‘\_,'/ K\\/! ) 25 / g’ 2.5
-~ e
-5
) 00 . x2n+1 .
70. f(x) = ;(—1) Gnry S 73. False;
2 i (—-1)"x”
“ n=1 n2"
N 1 converges for x = 2 but diverges for x = -2.

74. False; it is not possible. See Theorem 9.20.

75. True; the radius of convergence is R = 1 for both series,

7. f(x) = D (-1)'x" = Y (-x)"  Geometric
n=0 n=0 76. True
=-———1——= ! for-1<x<1 1 1 &
1-(-x) 1+x ' Iof(x)dx = .[o ga,,x" dx
3
3 0 n+l ©
— aﬂx = an
\\ : B ,;) n+1 | ,; n+1
\““"—-u___
i Py 1
, \ |
o 1 B N R L) By A G ) ) B I (R S )
nowol g, n—»o (n + |)’(n + 1+ q)‘ n!(n + q)l nowo (n + ])(n +1+ q)

So, the series converges forall x: R = .

78. (@) g(x) =1+2x+x2+2x° +x* + .-

S2n

T+ 2x + x% + 2% + x* + oo + x2" 4 252 =(l+x2+x4+-~-+x2”)+2x(1+x2+x“+---+x2”)

lim S, = N 2n 2n

"1_”0 2 Z%x + 2x§0x

Each series is geometric, R = 1, and the interval of convergence is (-1, 1).
1 1 1+ 2x ‘

(b) For |x|< 1, g(x) = v +2xl—x2 =T

0

n —
chx 5Cps3 = Cy
n=0

79. (2) f(x)

Co + X + X% + cox® + xt + X + cgx® + -

Sin = cofl + % + o+ x) + ax(l + £+ o+ A7) 4 (14 2 + e 4+ x)

o0 20 o0
lim Sy, = co ), ¥ + x ). x" + x> Y x™
Londed n=0 n=0 n=0

Each series is geometric, R = 1, and the interval of convergence is (-1, 1).

P + X + Cpx°
T+ Cpx T = 3 )
- X 1-x 1-x

1
(b) For |x| < 1, f(x) = CoT—3 + oy
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