9.9
p. 725: 9-12, 19, 21-23, 27-37 odd, 39-48

: X . 1 i
9. Owr goal is to write the function in the forml—, and the represent the function as a sum of a power

series. f(x)= 1+1;c ! )—i(—x}”i{—l}“x” with|—x] <1 & [x|<1, soR =1 and I =(-1,1).
i

n=

I-(-
10. f(x)= 1 54 = 5[ 1 ] =5>"(4x%)" =53 4"x™ The series converges when|4xz| <le
—4ax 1—4x” n=ll rel}

).

11. fix) =£ %(1-153)%2[2] or, equivalently, 2;%;&'. The series converges when
X
;
n+2

a1 4 1 Vo4l 2xY . 2
12. = A — S —=— | or, equivalentl E 1 x".
™= 3[1+2n‘3] 3[]—{—2xf3}_] 3@( 3) o v ,,ﬁ]{ e

<1,that is, when x| < 2, so R=3and/=(-2,3).

|x|2 <le|x<isoR=1and I=(-

b | =
ta|—=

3

<1, that is, when|x| <3, so R=3andI=(-3,3).

The series converges when

19. (a) f(x) = ﬁ = %{%} = —%{i(—l)“ x"J = i(—l)“” (n+1)x"" = i{—l}“(n +1)x" with

R=1. In the last step, note that we decreased the initial value of the summation variable n by 1, and
then increased each occurrence of » in the term by 1. [Also note that (=1)"** =(=1)"].

1d

1 1
(b) fi(x)= Tay = —EELI ) } = _EE[Z( D" (n+1)x" } [from part (a)]

(=1)" (1 + Drx™ —22( 1)"(r+2)(n+1)x" with R=1.
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2 1 2 ] ]
(c) filx)= a +x)‘1 =x"- a +x)‘1 =x" -;(—1) (n+2)(n+1)x [from part (b)]

= %i(—l)"{n +2)(n+1)x™.

To write the power series with x" rather than x™**,we will decrease each occurrence of » in the term

x"*, by 2 and increase the initial value of the summation variable by 2. This gives us

%Z(—l)“(n)(n—l}x" with R=1.

oo & ntl o n
. f(x)= J & __ S() |d=Cc-tY ———=C-3 .
l—rxS — —’5”(H+]] = nd"

Putting x =0, we getC =In5. The series converges f0r|_ /

[

( )"u+1 e+ I6n+.'l+" @™ (-u+5
22, f(x)=x*tan”(x’)=x T( RS N =Sy fc.r|x-‘|«:1 & |x|<1, so
= 2n+l = 2n+l = 2n+1

R=1.



23. We know that ! = ! =Z[—4x)". Differentiating, we get
l+4x 1-(-4x) =

—4 _—x -4
— -4 _4u+| 1 .
(I+4x)° ?f e Z{ et so =03 41:} x (+4x)

=_TZ(—4)"“(H+1)I” S (P (e Da™ | dx] <1 [ <2, soR=1.
n=0 n={

Iz . 1 = o )
27. =— — 2 - — 2 iy — -1 L] ‘n+2- Th .
/) x +1 * [1—(—3(‘)} x g{ x) 2( )'x e series

converges when|x3| <lex<le |x| <1, so R=1. The partial sums

2 _ 4 o 6 _ - o,
ares, =x, 5, =85, —x,5,=5,+X ,5, =5, —X .5, =5,+x ,--. Note

2w EETY
.ﬂ'.‘-.
Jr
e
J >
1
Al -

that s, corresponds to the first term of the infinite sum, regardless of the
value of the summation variable and the value of the exponent. Asn = n 1
increases, s, (x)approximates f better on the interval of convergence, which is (—L1).

1+x dx dx dx ax
20. f(x)=1n[:}=1n(1+x)—1n(1—x)=J1+x+J]_x=jl_(_x)+j1_

:j[i{—l}"x"+ixn:|dx=I[{I—X+x2_x3+x4_...]+(]+x+x2+x3+x4_“_)]dx

83

=j(2+2x2+2x4+---)dx=jzzx“”dx C+ Z : 3N/ S
n=0 n=0 2H+1 f i N

2 2n+l

But f{[l)zlnlzﬂ so C' =0and we

2n+]

have f(x)= Z withR=1. Ifx =%1, then -2 2
=0 2n+l
1 : :
x)=+2% —— which both diverge by the
f) ; S ge by N il )
3
Limit Comparison Test with b, =l. The partial sums are s, =%,SE =5, —2%,53 =3, —%,---. As
n

n increases, s (x)approximates [ better on the interval of convergence which is (—1,1).
t

31. 1_t8= - —rZ{:) Zr*"’*‘

n=0

@ A2
t

C‘+Z

= 8n+2
when|r | <le |r| <1, so R =1for that series and also the series for¢/(1-¢*). By Theorem 1, the

. t
The series ft::vr1 Tconverges
—t

series for e also has R=1.
=t

2

ntl
33. In(l+x)= Z( l)r]—fﬂr x| <1, sox’ In(l+x) = Z( 1)~ X—and
n

xn+l

sz In(l1+x)dx=C+ Zi{—l}“'l . R =1for the series forIn(l +x), so R =1so for the series
n=l

n(n+3)

representing x” In(1+ x) as well. By Theorem 1, the series f-::-rJ.x1 In(1+ x)dx also has R =1.



X 1 = Iym = _ rrxjnH
35. - =x|:l_(_xj):|=x§(—x) —E( 1) =

1+x
X k= i(—l)“x““dx=£‘+i(—l)“ " Thus
1+x g = 3n+2 ’

.. The series is

0.3 03
Imj o[22 0 T 03 03 03 03"
l+x° :

| =_2 ., _
2 5 8 11 2 5 8 11

alternating, so if we use the first three terms, the error is at most (0.3)"' /11=1.6x107.So
I~(0.3)/2-(0.3)/5+(0.3)° /8 = 0.044 522 to six decimal places.

37. We substitute x> for x in Example 5 and find that
dx = Z( k= C‘+Z( X Thus,

Jxln(1+x1)dx=jx2{ )" D)
x xé S +‘_T=(n.2) 02 (02 (02" |

{I ) 2n+l Err+1

— -
1(4) 2(6) 3(8) 4(10) 4 12 24 40
The series is alternating, so if we use two terms, the error is at most(0.2)* /24 ~1.1x107. So
I 02" (0.2)°

2

I m[ﬂulxln(l +x7)dx =[

~ (.000395 to six decimal places.

4
39, = 1 14 () # () + (X)) 4+ =12 +2° —x° +--- 50 choice(D) is correct.
l+x 1-(=x)
40. 1_1 - =1+(I4)]+(I4}1+(x4}3 PR Y ST S
dx =I(1+x4+x3+xlz +,+~)dﬁc=x+lx5 +lx‘-‘+lxu+..‘+[—,‘, so the correct choice is (B).
l—x 5 3

41.(a) S(x) = 6-Zx" which converges when|x| <1< —1<x<1. This means that 5 is not in the

n=1

interval of convergence, so S(5) does not exist.
(b) 0.5 is in the interval of convergence for this power series, so S(0.5) does exist. In fact,

s . - 1 = —1 — = _ =
5(0.5)=6 ;(G.SJ 6(1 x 1} 6(2-1)=6.

(c) The domain of this power series is the set of all real numbers for which the power series
converges. We have already seen that the radius of convergence is R =1. When x =1, the power

series is S(1)=6- ZI, which diverges by the Test for Divergence. When x =-1, the series is

n=l

S(-1) =6-z(—1)" =—60+6—-6+6—06+---, which also diverges. Thus, the domain of S'is (—l,l).
n=|

(d) The function S is a geometric series with @ =6x and » = x so it is equivalent to f(x) = l—x over

the interval (-1,1).



42.

43.

44

45.

e~ n_ 600.1) = _06 _—
(€) S(0.1)=6 g(o.l} o) 6 f(0.)= (- =05;

approximating by using the first n terms of the power series S(x).

(2) s(x) =4x7 (1+(2x7) +(2x7) +(2x7)’ +(2x7)" +-- ) =4x” +8x" +16x° +32x" +-.. 3 2%,

M=l

— “(D.l)| is the error in

Y 942 _ 2 —laxt<l 1 =L
(b) .x{x)convergeswhen| 2x|{1<;‘:- l<2x" <l —1<x <t < - r{xﬁﬁ,soﬂ-ﬁ.

o o Al o
When x =+, the series is ;2"“ E ﬁ]z ;2*” (L) Z 2 ;2 which diverges by the nth

2"
7 oy 1 1
term test. Thus, the interval of convergence for s(x) is (—3,3).
(a) s,(x)=1x+x" +2x +4x°; The general term is 2" - x
(b) s(x)=>"2""-x"" & s(1)=3 2""1"" =<0. Clearly x=1is not in the interval of convergence
n=0 =)

for this power series.
(c) By the integral test, s(x) converges when|2x| <le-l<2x<le —l<x<l,soR=+.When

w Al ®
x=1, the series is s(1)= 22”'] (z]nﬂ Z% = ZEL“ which diverges by the nth Term Test.
n=0 m=0 n=0
w A=l o
When the series is s(—1)= ZZH {—])“H 22 Z{ li=—Llsl 1l ... which does

r:=|:|

not converge. Thus the interval of convergence for this power series is (—% ,%).

1

=l x4+ 2 +4x0 +8x* +---
2(1-2x) 2

(d) %=1+2x+(2x}2+(2x}3+(2x)4+m =
-2x

2 =lx+x" +2x +4x* +8x +---=5(x). Thus, f) =
2(1-2x) 2(1-2x)

(a) 1 =l-x+x"—x +x"—
l+x
(b) In(l+x)= C+x—zx +3x —4x +-
(c) The first four terms of the power series f0rln(1+x3)aref,——éx‘5,+3‘xg, and —+x". The general

term is (1) L x™

(a) Assuming 0.8 is in the interval of convergence, the Alternating Series Error Bound says that if
the first four terms of the series are used to approximate f(0.8), then the error in that approximation

(0.8)°

will be|R,| < =0.065536 <0.1.

(b) For x=0.8, the series is £(0.8) = (-1)"" ©8 _ In(1.8) = 5.87786.
n=l i



46.

47.

48.

) e I (C) B
o= |(n+1)-3™ (x=3)"| mo=| 3 n+1\

(a) lim |21 =
H—x a

—|x 3|. The series converges for

3" =1
—3l<1=|x-3|<3=-3<x-3<3=0<x<6. When x= Gthesenesmz =Z—
n=l #2* n=l

which is the divergent harmonic series. When x =0, the series is z{ 3 Z bl which is the

e 3 n=] n
convergent alternating harmonic series. Thus, the interval of convergence for this power series is
[0,6).

(b)f,(x)zé_(x}—z:})_'_(x;})'_(x;‘S) LB (;:_3)-

Gy g 6=

7 ,and the general term is(—1)

n—l1
—Z( 1)"“ﬂ so the first 3

n=l
wit (X—3)7 B .
3?‘!

¢) The power series for f'(x) found in part (c) is geometric witha =21, andrz—(x—_3). Therefore,
(c) The p p g 3

nonzero terms are —

1
o a
this series converges to f'(x) = = fH} =—=—.

l-r 1+5= =2 x

(d) We are given that f(x) = (x=3) ((==3)/3 L(G=3)/ 3 (x-3)/3)*

+---,and by
3 2 3 4
2 3 2
substitution, (x=3) ((x=3)/3) +{{I—3}}'r3} ((x=3)/3) +u~=]n[1+x_3}
2 3 3
x—3 34+x-3 b
Thus, f{x)—]n(1+TJ=ln( 3 J=1{1(§J=]n(x)—ln3:>k=—ln3.

The interval of convergence of a power series must be symmetric about its center, so —l<x <35 is

the interval of convergence of z a, (x—k)",then k must be 2. In addition, because the ratio of
n=0
18

: a .
convergence is 3, we must have 3=—"=— = g, = 6. Therefore, the correct choice is (A).
aq 4
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| 9. @ @, |_|@ @ @ @, | DY — T (2 — I (2
{_ ) & @, @ }__[ ) &, & &, }_m(uf)__m(i)_m(g),
option (B).




