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Question 6

2 n : ‘
The Maclaurin series for ¥ 15 ¢ =1+ x + 5-”2— * -’fg- 4 won "'.'i_u + »»-, The continyous tunction § is defined

$on ) 1
by flx)= %—-—-—-—?— for x # 1 and f{1) =1. The function f has derivatives of all orders at x =1.
X ==

' 2
(=) Write the first four nonzero terms and the general term of the Taylor series for ¢ about x =

| {b) Use the Taylor series found mpan(a)wmthﬁﬁmfawnﬂnwﬂm and the genmitemafﬂm

Taylor series for f about x =1, ;
(c) Use the ratio test to find the interval of mnverg,enme for the Taylor serics found in part (b)

{d) Use the Taylor series fmf sbout x =1 to determine whether the graph xﬂ:‘f has any points of
inflection, _



) Question 6
2 3 xn
The Maclaurin series for ¢ is ¢* =14 x + 'j" + 7;— 4o Sl «. The continuous funcimn [ is defined

=i
by fix) = M for x # 1 and f{1) =1. The function has derivatives of all orders at x = 1.
e
{a) Write the first four nonzero terms and the general term of the Taylor series for &7 about x =1,

{b) Use the l‘aylor series found in part (a) tu:; write the first four nonzero terms and the general term of the
. Taylor series for f about x =1,

{c) Use the ratio test to find the interval of convergence for the Taylor series ﬁmnd in part (h).

{d) Use the Taylor series for f about x = 3 to determine whether the graph of J has any points of
inflection.
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Question 6
2,7 , .
The Maclaurin series for ¢ is € =1+ 1 + S + = ~3- -, The continnous function j is defined
, (x—-!jz 1 ' 4 ‘ ‘
by fix)= W for x # | and f(1) =1. The function { has derivatives of all orders at x =1,

{a} Write the first four nonzero terms and the general term of the Taylor series for & about x=1.

{b) Use the Taylor serics found in part (a) to write the first four nonzero terms and the general term of the
Taylor series for f about x =1,

{ c‘) ii‘sa the ra‘tia fest m hnd i‘iie inbewal’ of convergmtzﬂ for the ‘Tayinr EEﬁBE ‘fﬁund n part (h}

mﬁmw:m,
2, (x- a; gx—-a)" - 1 1 first four ferms
(ay T+ {x~- l} 3 F et P + e 2 1 - general form
=1 (=D (x=1f (x-1% {1+ first four terms
(B) 1 g b S S e T T 221 1 - getieral serm

[ -1 |
o) b B2 | e
t© gimm 'x—i,m n—-mp(n-i-"?)“ H-so0 B+ 2

1 ; comptes limit of ratio
{m+1}

2
-1 = lim (Cal) g {lzmtsupmﬁo
" 5-

. » 1: answer
Therefore, the interval of convergence is {—oo, a0}, ,
. i« '5'5 4, < f
@ ) =1+ Ld(x- } R ,. {1 (%)
4 "1 1 answer
. 3‘.’*(2’;’ D12 4

* {n+ 1Y

Since every term of this series is nornegative, f"(x) 2 0 forall x.
Therefore, the graph of f has no points of inflection.
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Question 6
{/‘3’\} The function f is defined by the power series

t

Jlx) =1 (x+1)+(x+ 1}2 doekfx Y 4= Z{x +1)"
: n=(}
for all real numbers x for which the series converges.

(a) Find the interval of convergence of the power series for f. Justify your answer.
{(b) The power series above is the Taylor series for f about x = —1. Find the sum of the series for '

(¢) Let g be the function defined by £(x) = |~ 7(¢) dr. Find the value of g(-—%) if it exists, or explain

why g(—%) cannot be determined. -

(d) Let h be the function defined by A(x) = f{x* -1). Find the first three nonizero terms and the gencral
term of the Taylor series for & about x = (), and find the value of Ix(%)
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/ e Question 6
@ The function f is defined by the power serics
' o
Sy =te(x+1)+ (x4 1) bk (x4 1) oo = 3 (x4 1)
sgd

for all real numbers x for which the series converges,
(a) Find the interval of convergence of the power series for £, Justify vour answer. _
(b} The power series above is the Taylor series for f about x = 1. Find the sum of the series for I

{c) Let g be the function defined by g(x) = fj; J{#) di. Find the value of g(»%), if'it exists, or explain
why g(m%) cannot be determined. .
(d) Let & be the function defined by A(x) = f ‘(x2 - E} Find the first three nonzero terms and the general
term of the Taylor series for 4 about x = 0, and find the vahue of iz(%;) ‘7'351‘ ond ,0‘/5 g §"” Lz
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V.
4 Cuestion 6 '
The finction f is defined by the power series ' {
f{x}~1v{x+1}+{x+1}*+ cHfx+1) +- —ZWJ,«})" )
me=ft
for all real numbers x for which the series mmferges
{a} Find the interval of convergence of the power series for J. Justify your answer.
{b} The power series above is the Taylor series fpr f about x = -1, Find the sum of the series fmf r -
{c) Let g be the function defined by g(x} = Llf () dt. Find the value of g{m?:) , if t exists, or Bxplain
why g{w%w) cannot be determined.
(d) Let k be the tinction defined by hlx) = f (.xz - 1) Find the first three ngnzero terms and the general
term of the Taylor series for & about x = 0, and find the value of k(%—)
{8) The power series is geometric with mtio (x + 1), { 1 identifics as geometric
The series converges if and only if |x +1j < 1. C3iiljxl] el
Therefore, the interval of convergence is -2 < x < 0. : interval of convergence
OR OR £
(x + Jn“}‘i . . )
lim [A———— [;-}-l[c:iwhsn ~2<x20 - sets up limit of ratio
ff — ™ o
ol x4y 3: 4 1:radius of convergence
At x = =2, the series is Z[asl} which diverges since the - interval of convergence
n=f) '
terms do not converge to 0. At x = 0, the sericsis Z‘t’l,
which sumlar%y diverges. ’I'he;refam, the interval of !
convergence is -2 < x < .
{b) Since the series is g;mmﬁtriu 1 answer
1 -
f(x} él.’fﬁ‘l) _{\ZTI} for -2 e¢x<0
‘ o1y f X { 1 : antiderivative
| —]= = = =2 2:4
() ’g(l E) Ja a‘x nlxﬂ ] | 1:value
W)= 1 =1 =147+ 5 4ok ™ 4 - first three terms
1 J 3\ 4 . § 1: general term k
i) r3)-4
' ’ - value of Jz_(ﬂi)




