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Use the alternating harmonic series T to fill in the table below.
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rnating Series Error Boun \

If you have an alternating scries that converges, we can approximatc the sum of the series!
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1. Betermine the number of terms required fo approximate the sum of the series Z
T

withan error less than 10™3,
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3. Calenlator active, Approximate an interval of the sum of the series
the Alternating Scrics Error Bound for the first 5 terms.

¥ Math> o (in el u.&“}gv)

ﬂ/’ﬁ"""ﬂg ‘7__4,, 3 35if /W/

(.., )nxzﬂ‘ . xz x&
4. I"“'”“’”Z(zwx)z mlen
with an ereor lcss than 0%,

[5-5.[ < /cz,,ﬂ[

!

is approximnted by the partial sum with 10fcoms, what is

l

I"‘g' - ‘ 6 2'{ =q=o0f s “/74*?- éo“ﬂa/m] fov howfar FE our A//MMWP%D 1 

% 0.00933 £ 00l
f :
(20 = loo W '...k.xl

v&

fumcy Y0

{ |
I\Tl‘—l. I"p ﬁq??c‘?? '71'6}—(".35‘

loo® 4
joou < Nt +he ,Mﬂlmﬁ Stim 5 a 7‘)”'}“’” qu

999 £ n ,mﬂp cA?[ no more +than
,’;’;‘;’ or 0,001

The /mr?lr%y SUm S:w 'S d"P‘p é% No
more Hhan z= o Hhe Ackuel sum

‘h__-‘_—_-\‘l-—-

_ﬁ
1o
1l '

133500 £ S 4 335840111

g

e ———— ST

w , Show that L - ;‘? approximates £(1)

) !

<

5!\ N

?i




o k
R ; . . 4 .
5. If the infinite series § = Z(—l)nﬂi is approximaled by P, = Z:(-—l)“+1 - what is the least value of k for f
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6. If the series § = Z(~1)”“;—l§ is approximated by the partial sum S, = Z(-1)”+ "n—z, what is the least value
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289 Alternating Series Error Bound Practice

Calculus

calculator may be used on all problems in this pracnce “For 1-2, approximate an mter\ a] of the sum of -
the alternating series using the Alternating Series Error Bound for the firs¢ 6 terms. ' : i
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4. The series Z = converges to S. Using the allernating series bound, what is the least number of terms

n=1 ‘/?_I

that must be summed to guarantee a partial sum that is within 0.05 of 57

<005 | [FET 4o

an—ﬂ

o < 004 N+l 7400
U+t o
" l N7 3%

> s
n¥l 003

(A) 20 (B) 55 (C) 399 ((D) 400 r



g

VAR e

f e e e

AR oo R

S R o s SN o S R R B e e R S B e

TS T

i

3

P
[ 7‘/1:: next unw&i’ﬂ “(‘?v '“)

8. Ifthe scnesZ( 1)“ 1 is approximated by the partials sum with 15 terms, what is the alternating series
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10. Calculator active! Let f(x)=zx !

n=1

for all x for which the series converges.

a. Usc the first three terms of the series to approximate f (— g)
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b. How far off is this estimate from the value of f (—— g—)" Justify your answer.
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11. Ifthe series Z:(—l)"”f1 % is approximated with the series Z:(-l)"+1 cp what is the error bound?
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BC Calculus — 10.10a Notes - Finding Taylor Polynomial Approximations of Functions -

Taylor polynomials are created to help us appmxxmate other functions. Why would we do this?
Because polynomials are easy to work with in caleulus (i.e., taking a derivative or meg,ml)

A Miclanrin polynomial is a special type of Taylor polynomial.-

To start, we choose an x<value to center ouy paiynomm} b
approximation. Let's call that x = ¢. Qur approximation will have
the same y-value as the original function st x = ¢.

£()= pCe)

We expand the approximation about x = ¢, Another way of
saying this: “the functions are centered at x = ¢.*

Explore with an example: f{x} = ¢*, Lete=0. W W M / e
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We want to make the graphs have a similar shape at the point
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This is called a pproximation. It works for a small interval around our point of center,

To improve the approximation, make the sécond derivatives agroe at ¥ = ¢.

We want f(e) = plc), £2(c) = p'(c), £(c) = p"(c).
For our example this is £(0) = p(0), £(0) = p'(0), £7(0) = p*"(0)

I we worked through a similar process, we'd end up with the foltowing:
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2. Find the fifth-degree Maclawrin Polynomial for the function f(x} = sin x.
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3. Find the third-degree Taylor Polynomial for f(x) = In(2x) about x = 1. ﬂ H
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4. Find the third-degree Taylor Polynomial about x = 0 for In(1 — x).
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6. The function f has derivatives of all orders for all real numbers with (1) = —1, f'(1) = 4, f"'(1) = 6, and
f""(1) = 12. Using the third-degree polynomial for f ahout x = 1, what is the approximation of f(1.1)?
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7. A function f has a Maclaurin series given by 3 + 4x -+ 2x* + = b Lyt 4 -, and the series converges to f(x) for all
real numbers x. If g is the function defined by g(x) = e/, what is the coefficient of x in the Maglaurin . (%W
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8. Let f be a function with third detivative £ (x) = (7x + 2)2 . What is the coefficient of (x ~ 2)* in the fourth-
degree Taylor Polynomial for f about x = 2? .
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9. Let P(x) = 4x? = 6x3 + 8x* + 45 ‘be the fifth- ~degree Taylor Polynomial for the fungtion £ about x = 0.
What is the value of f"'(0)? Lz
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10. Let P be the second-degree Taylor Polynomial for flx) = e'“” about x = 3. What is the slope of the line
tangent to the graph of P at x == 37 s . ———————
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11. Let f be a function with £(4) = 2, [/(4) = ~1, f"(4) = 6, and f"'(4) = 12. What is the third-degree
Taylor Polynomial for f aboutx 400 ¢ v 4t
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12, Let f be a function that has derivates of all orders for all real numbers, Assume f(1) = 3, f/(1) = —2,
f"'(1) = 2, and f""(1) = 4. Use a second-degree Taylor Polynomml to approximate £(0.7).

Pi= O+ FL(X-1) 4 V,L)[x ) ) P00) 2 P (0.7) =
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13. The function f has derivatives of all orders for all real numbers with £(0) = 4, £'(0) = -3, f""(0) = 3, and

f7(0) =2. ]

et g be the function given by g(x) = fox f(t) dt. Find the third-degree Taylor Po]ynonﬁal for
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Selected values for f(x) and its first three derivatives are shown in the table above. What is the
approximation for the value of f(—3) about x = —4 obtained using the third-degtee Taylor Polynomial for f.
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FOEE Taylor Polynomial Approximations

15. Which of the following polynomial approximations is the best for cos(3x) near x = 0?
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16. Congider the logistic differential equation %yt_ = %(4 = ¥). Lety = f(t) be the particular solution to the
differential equation with £(0) = 6.

a. Write the second-degree Taylor Polynomial for f about ¢ =

fo)=¢ | |
$10)= S(1e)= -2 RO= 6-act-0)+ L-4(0"

i'(’(\)““(a«t)(‘f«»g)‘""z(") ) [gmx g,...g; 12 [

£oY= 7))+ Se-a) | TT——

g 2’“""’::3?’.

b, Use the results from palt a to approximate f(1).
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t (seconds) 0 T4 10

x'(t) meters per second 5.0 5.8 4.0

17. 'The position of a particle moving along a straight line is modeled by x(t). Selected values of x'(t) are shown
in the table above and the position of the particle at time ¢ = 10 is x(10) = 8.

a. Approximate x''(8) using the average rate of change of x'(t) over the interval 4 < ¢t < 10. Show
computatmns that lead to your answer,
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b, Using correct units, explain the meaning of x”'(8) in the context of the problem
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c. Use aright Rlemgng sum with two subintervals to approximate fo | ()] dt.
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d. Tet s be a function such that the third derivative of s with respect to ¢ is (¢t — 3)7. Write the fourth-degree
term of the foulth-degree Taylor Polynonial for s about t = 1,
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BC Calculus — 10.8a Notes — Radius and Interval of Convergence of Power Series
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15. The coefficients of the power series ) a,(x - 3)" satisfy gy = 6 and a .1 Toralln 2 1. What
Y 4o n = n

n=0

@

,@{ﬁ l?,néi “3 "";*T*m“ /

ABYY | e A

E.z’z. B
Lw&@ “f
ﬂ’"i'! :

5. ”Qm&sj

is the radm‘; oi conver ‘geanﬁ

TS

B
& :
i,

R ?z}"*’j’f’ ' ‘ |
(1) (x5 . ?
16, The radius of convergence for the power series ) e ER is 5, what is the interval of convergence? .
. : . Wl gl dow 10 ﬂ,.
Cenfec s x=5 b & K~5 & 5 fest e’méwm”f'f *if f‘l“””(’sj} ‘
Yﬂ.é’?"ds - g }f’m * y A A
O L <ip el .
e ’ wf
wa‘:ﬁféﬁ S( ) (5) (s)(ﬁ} {
: ¥ ,eéf A J;w gy N

(A) ~5<x<5  (B) —-5<x<5 ©) 0<x<10 '(‘13) 0<xs;10’

17. Letay = Wfor n 2 3 and let f be the function given by f(x) =

x}nx

4. The function f is continuous, decreasing, and positive. Use the Integral Test to determine the convergence

or divergence of the series Z'a
& nh

-
d

7y .
i
fﬂ:)ﬂ}i - L%s’é‘f' ){/4:&

;‘*m/’?m /f{;/u[» /z‘//nxl
Sk [ o] [ ol tihs] f —
!

i
49
ok
=
3
B
i
13
o
-
=
A
12
&
o
H
i
%‘1
3
H

fs{x = Xd

j)/ :?/w o ‘ ’WUW A’; I’!‘?lwnve
26w I3 = go ”ﬁg




o G O i e SO N g i R e
FRRAR R R R R SR

( - 2)n+1

b. Find the interval of convergence of the power series i

| (}(MQ‘)M:X‘ ;}f (ﬂ)
" e A (ea)™

é‘“&‘) f\/ﬂ/ﬂ
Ry

nns'o‘

3

ek

2 i

dim

3‘332

\‘;cf

\l i~<>< Q< |
| 14 X< 3
%'{E}IL’ i‘"&*{’ f\gﬁﬁg

:ff:;.f:

B ]

C ’J f:,&-wé’ﬁ«ey L(}I’ :
Z )

v ,&_&Wf 5 (@ ﬁiij""’v Y?S’é
i« ﬁx(fa /‘ﬂrST o (?l)t'l;{n)

@







BC Calculus — 10,9 Notes — Finding Taylor & Maclaurin Series for a Function
VL fTavior Series

€ P (x) hos derivatives of ol orders at x = ¢, then o Taylor Series may b formed that is
emal to the fioction formany common functions.
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2. If f(x) = x sin 3%, what is the Taylor Seties for f about x = 0? Write the first four non-zero terms.
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3. What is the Maclaurin Series for = = )2 ? Write the first four 0ON-zero terms.
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@ 6. Find the Maclaurin Seties for the function f(x) = sin 5x. Write the first four non-zero terms.
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10. What is the Taylor Series about x = 0 for the function f(x) = 1 + x* + cos x ? Write the first four non-~zero
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12, Find the Maclaurin Series for the function f(x) = e~3¥. Write the first four non-zero terms,
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R4 Finding Taylor or Maclaurin Series

271 1

GaniDi represents which function f(x)

15. The Maclaurm series x + + + + oo ——

A") sinx = x"““i;* t... (/fimwe«::é)
B) = =(e-23 ) Gocomect)

C) ‘3"”'* X &(Mx—vé’%w X'f )
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m'" i -‘Zg-—-m o x Sovmrny W gy,
X M:s'ﬁ) * (%ﬁ‘”)“”x* Tgte -
(A) sinx B) —sinx /(C) E(ex-—e““x)‘ D) g*¥—e™*

16. The function f satisfies the equation f/(x) = f(x) + x + 1 and f(0) = 2. The 'I‘aylor Series for f about
x = 0 converges to f(x) forall x.

a. Write an equation for the line tangent to the outve of y == f(x) atx == (),
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b. Find f'(0) and find the second-degree Taylor Polynomfal for f about x = (.
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¢. Find the fourth-degree Taylor Polynomial for f about x = 0,
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BC Calculus — 10.8b Notes — Representing Functions as a Power Series
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ractice Problems:

I meﬁ {5 the m@fﬁiﬁwﬁﬁf%@ i thes Taylor Sexios for the funetion F{x) = gin® p-dbout x == 7
3! 51 5(
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4, Forxm 0, the power sovies defined by 1 w%@%w%% e %ﬁ%ﬁg%ﬁ%ﬁm to-which of the following?
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5. Ttis known that the Maclaurin series f01 - lb Z x" Use this fact to agsist m finding the first four notzero

tenns and the general term for the powu series expanswn for the functlonm v
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6. Let f bethe function with initial condition f (O) = 0 and derivative f'(x) = -w«-« Write the first four nonzero £ ¢o)
terms of the Maclaurin series for the function f. ' i o
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7. Find the Maclaurin series for the function f(x) = e**, Write the first four nonzero terms and the general fetm,
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9. The function f has derivatives of all orders and the Maclaurin series for the function f is given by

-, Find the Maclaurin series for the derivative f'(x). Write the first four nonzero terms and the
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10. Let the function f be defined by f(x) = »% Find the Maclaurin series for the derivative f'. Write the first

four nonzero terms and the general term.
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11. Find the secondndegnec Taylor Polynomial for the function f(x) == ~,.-~—- = about x = 0,

cosx = [« X2 b wb

ATH T W {x)= |‘+><v+ X3~
L = e X
= = {:(x) H><+~><
v %
(C@vk)c [;[Mﬁ ][%}i‘%x ]

ffl+><+x‘w5f~;§j xt
!, )f mz., +w‘~3:x
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13, Find the Maclaurin .«,eues for the function f(x) = x cosx?. Write the first four nonzero terms and the general

term, ;
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14, Given that f isa functwn that FasT [é¥ivatives of all orders and f(1) = 3, f’ (1) = —~2 b '(1)} 2, and

F"(1) = 4. Write the second-degtee Taylor Polynomial for the derivative £’ about x = 1 and use it to find the
approximate value of £'(1.2).
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15. Let the fourth-degree Taylor Polynomial be deﬁned by T = 7~ 3(x — 4) + 5(x — 4)* — 2(x — 4)° +
6(x — 4)* for the function f about x = 4. Find the third-degree Taylor Polynomial for £’ about x == 4 and then

use it to approximate f'(4.2).
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Representing Functions as Power Series

16. Given a function defined by f(x) = 595%52«“«5 for x 5 0 and is continuous for all real numbers x.

a. What is the limit of the function f(x) as x approaches ()"

Pim cos(2x)-1 Y S
XY o A T

X o O

g

L Hipihls b =5i0(24). 2
] Xy - -5 2
; . Aﬁx O




&

b. Write the first four nonzero terms and the general term of the power series that represents the function
h{x) = cos 2x

2, 4 2

osb0= - %l |0
S| (2n)!

Co () = . -
} '" (;2)(:)& (Q) b n 2
o v B0 (e

ORI 2 ' e "M »‘u
] L 2‘ WMWWWW.
- ; /X ot (QX WQ(;K'G ;f-l)né{?n | {3“)? :
1) >y e e X
¢, Use the results from part (b) to write tﬁli“féf'“ﬂxree nonzero terms for f(x) = 595%&

T | 2.2 4,
;—i [ws(ﬂx)»'{] ‘ ;24“ X 7&54

e .
;Q‘LI“ &X ~+ j}ixf—n »l!'..x(? ]‘}

Il-rw

d. Use the results from part (c) to determine if the function f(x) = a relative maximum, a

relative minimum or neither at x = 0. Justify your answer.

‘p()( =l o+ %Xgm l‘" 1 ey ¢ 2
) 3 [%_X £ () l/-bx

f6 = a1t 2 "/0) L A R

ol | “s

cos(2x)—1
"_(El"‘ has
X

ey B s e e N e e B L S e G e S R SR -
L e B A A S R e e N e S e R e S A e e S S e

e,

ot Rt AT S R e e
S35 F TR NI RSP Ay

O = x(‘("__ zﬁ%xz) So  Concene up ot x=o

R 3
a1
M"""“'&« R poi)

Xz a ol " 1 K=o is a vebotye i nimam
o fs o point &WW o) =0 m{’! _p/&):po

eaTm——E s e

Wﬁm 3/»4}@ = 0
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BC Calculus - 10.10b Notes - Lagrange Error Bound g Loy oA 5 Hhe

VoA
Exact value = Approximate value + Remainder L /) y’ Tion om ‘7%&

L) = PCK) o+ R(x) Vales or ansuver
(% o P"‘ "””‘“"’O (RaMer)
R = £60)-P(4)

Error: Rn(ﬁ’ =4 I‘p(’()‘” Pﬂ(x)l

mmm’w

ehE 41 e a () ”~
fx) = (&) + F1e)x — ) +4 @““" N g L0 +m‘M+ RG) |

at » ’P
e T Lo
(atr), Kl (n+() ; nh’ . .
‘F + (; (Xﬁ' i»c % (X«-—C) gwe fu&M"L %ﬂ A;ww L\)R»d s '?LM
Cn*').’ o (n»*l}f o 3?’&*4‘35’7& &Ss’l/é Vﬂ/@é 06” Ahis

(1) ozewl««ﬁbt On dn ,n‘/ervaj

. Lat f (x)'bé &xffamntmbla: thmugh the order .+ 1. The error between the Taylor P«xlyncsmxal
§ and f(x) is bounded by: ,
g (A N4l k

; Max ‘;(? (2 )] (X~C>

CVH':')* "

IRy ()] <

N\where z is some numbar between ¢ and x

ced“itemjdx =

1. The fourth degree Maclaurin polynomial for cosx is given by pe(x) = 1~ m S e I elm
polynotmial is used to approx:mata ¢0s(0.2), what is the Lagrange emor boum}?

X20,2.
Cos(0.2) = F(0a)= 0,98006 7

ne g
R0 & M4X(§M(§£)> @a o) |
o il * LRy
'Qzaasx ( ) Of—ggg'@
: ’F,(X)'rmsr'/\x (\Dq(x) L ‘ "CO g) Siax cunpd
§£70x) = cosx ! ‘
B = sinx

b £ cosy Rq(ﬂé 2.6¢7%107¢
£5x) =-six Ry(x) £ 0.000003667




2, Usen third degrec Taylor polynomial on the interval [0, 1] for ¢ contored about x = 0o
appmximw ¢*. Whatis the crvor bound of this approximetion?

VRV ol
| 44 37+,§7 g P(l) {+l“;“’“L‘"Q,é'(6€f~7

RB(X) Z max[é%]'C[-()>q 0Lz L |
S iy <3

&1
Lf{ | R, 201327 ]

N
3, Whatis thesmallest arder Taylor Polynomial centered atx = 1 whih will approximate &% on
the inferval [0, 3] witha Lagrange ereor bound Tess than 17

l-*c><+3§i~\¥i 2 4 (X--l>+(§:'l‘}“"(£l)~g
2! 3} 3
% 0Lpc3 —
@'(’l nt) ' e —
Max (-»s‘ )|, - — — — T
(n+1)] 3", | b inzzg
2 " T G 9954
X=3 el (8~ /< | 3 14994
- (i) ( o N L. |.27204
. . b v €Y ~
Practice Problems: = Bl m)'“""ﬁ 5 |0.456y

1. The thivd Mackaurin polynomial for-sinz is given by p(x) = x = i&; » ¥ this polynomisl is used fo approximate
$in(0.1), what i the £agrmg% orvor bound?

I—n‘h”w\/d rCJ &l] | [,][’d q"" f—?*F,
’ ' ' — a6
Max ﬁnw(g]l} c, -+ T 2! ¥ !HJ@Q?ZX]D »
GHY
Max [‘f 1z )} [0'.%—0] '
,?"’S"‘\" e e

' w 00 ot ’
&\(?ﬂ” %M ot H !

“F“X)-sl'nx

Max rrg sinx v'sm




Al . - " » 0 2 4— [}
2. If the Taylor Polynomial for approximating cos x is given by 1 — —% + —’fﬁ . what is the upper bound for the error

in the approximation of cos(O 3)? "“F o
. 35 S

I
In'h’v‘vé& r(i] g} :}l ‘{:;w Li ( ) / J
v N 'F”’*x:l ~LH SR Wﬁg S
M 6!)«: [j(”‘ 5&5 )J {(f) 3—«6‘;]5 | WFN’%’ Gark
5"‘5 5o sma{
L Max %mmx = f

) tht

3. Ifthe Taylox Polynomial about x = 0 for the approximation of e* is given by 1 -+ x + + + +
is the upper bound for the error in the approximation of e? ;
e M% € meani ¢! "%' m%dw%é} { 7
oy J el

4, Let f be a functioi that has derivatives of all orders for all real numbers and let Py (x) be the third-degree Taylor
Polynomial for f about x = 0. |f™(x)| £ %%i’ for 1 £ n £ 5 and all values of x. Of the following, which is

the smallest value of k for which the Lagrange error bound guarantees that | f (1) — P3(1)] £ k?

[ o !'_[
S

Max [+ (z)]fx L]

Ll

5 5 1
(A 3 ®) Swz

5. The function f has derivatives of all orders for all real numbers, f ) (x) = 5% | Ifthe third-degree Taylor

Polynomial for f about x = 0 is used to approximate f on the interval [0,1], what is the Lagrange error bound?

Mﬁx[;p‘i(%)] flwo] b




6. The Taylor series for a function £ about x = 3 is given by Z( 1) i n+ 1 (x ~3)* and converges to f for 0 < i

x % 5. If the third-degree Taylor Polynoniial for f about %= 3is used to approximate f (»;;) , what is the

a]lcmatmg series error bound‘?

X

¥

7. Letfbea polynmmal functmn w1th ero'coefﬁcxentq such that f(x) = ag + 4% + azx* + azx® + aux® -+
asx®, T, (x) is the fourth~degree Taylor Polynomial for f about x = ¢ such that Ty = by by (x = ¢) +

by (x ~ ¢)? + by(x = €)% + by(x — ¢)*. Based oi the Lagr ange error bound, f(x) ~ T}, (x) must equal which
of the following?

[Rylof= | 260= o] s e nact v

e

: 5 e m 5 ey G5 (xe0)®
(A) x B) (x~c) ) ©) as(x~c) D) =i

Let P(x) be the sixth-degree Taylor Polynomial for a function f about x = 0. Information about the maximum
of the absolute value of selected derivatives of f over the interval 0 £ x = 1.5 is given below,

BY(x)| == (6 - &)
oI =93 (O] = 621 Ll )] = 4618

What is the smallest value of & for which the Lagrange error bound guarantees that |f(1.5) — P(1.5)| < k?

o [Fe)] [x-c]’ s (1913) (15 o)”’

_ . . ’ éa/é/
?Lf on M,{_wvd [.C"') f g] ;”;23 [

9. The function f has derivatives of all orders for all real numbers. Values of £ and its first four derivatives at
x = 2 are given in the table.

x o | rm | @ | e |
2 6 ~12 18 ~24 34

a. Write the third-degree Taylor Polynomial for £ about ¥ = 2, and use it to approximate £ (L.5).
P(x)xz £(x) 'P/(x)[;(_w:l]«a- w{'wg)% %@ -2’
P;_,(x)‘% L+ l&’(x,a) * 15(( ﬂa),, 9"?6(.,,,2)3*

W)= 6= 13l ¢ aeay g g7

£U.8)~ | ! /
)= P(1 S) £~ 12(~ C?Q)*F’f(m@ng) ~4lps) = ,/4}:;’5’/



b. The fourth derivative of f satisfies the inequality ! F® ()| < 48 forall x > 1. Use the Lagrangc error
bound to show that the approximation found in part (a) d1ffms from £(1.5) by no more 1han =,

R,(15) 2 ’““*[F(&a)]( ) 49(0.5)
— 5 O,

f5
i

53

| @3(43) &

10. Let h be a function having derivatives of all orders for x > 0. Selected values for the first four derivatives of h

b are given for x = 3. Use the Lagrange error bound to show that the third-degree Taylor Qollnomml for h sbout
4 x = 3 approximates h(2.9) with an error less than 3 x 10™*,

ﬁ x | h(b | h‘»tx) h(x) R'(x) h<45tx)
Ei\‘ktf?"’ .S S 753 e '.:'13_83.” TR ETTTI
(44,3 R e e e e

X YR
Ry € mex [ 6] (x-off
'f‘%/
Ha‘b
4 (%) (3-3)
G40
2
w[«f\’,‘?ﬁ"’?xl
10.12 Lagrange Error Bound
11. Calculator allowed ,,,,, ’ '
x f(x) f’(afr) ') - f(x) F®(x)
3 4 ~8 14 ~22 30

The function f has derivatives of all orders for all real numbers. Values of f and its first four

derivatives at x == 3 are given in the table.

a. Write an equation for the line tangent to the graph of f at x == 3 and use it to approximate f(2.5).

yom - P(x-3) + b
4 y

'Ff){f\’*" (3 “,4)
Siaf@: {?"[3)':: -

3 -4 2-§(x-3)

0 b AR,

y(a5)= -5(2.5)+ A =g




7

¢=3

b. Write the third-degree Taylor polynomial for f about x = 3, and use it to approximate f(2.5).

Px)= $6)+ £1)(e-3) « £ {")( -3)"a ’P%‘)( -3)°
PlxY= (3)+ F10)(x-3) + ‘C(3)5 '+ 2,
A = 4 - 9&-3) 4 m(xug)i %"/Y*Q

F(25)~ Bl25)= 4-9(05)+ 760 . U (as)® =(jo.70%]

c. Is there enough information fo determine whether £ has a critical point at x = 2.57 If not, explain
why not._ If so, determine whether f(2.5) is a relative maximum, relative minimum, ot neither,
and give a reason for your answer,

Theve t's net ‘f’m’fjl\ ‘f%;.‘mm'éim We Ao Frow F
10?3,5“)%0 or & FL25) e not exist.
\7/&, §2A \]mm;;fa? 1:“;'1'3 i 7;’@6“;‘ us en o /a/:xmx;}ﬁf?ﬁ'&%
c«f k). |

d. The fourth derivative of f satisfies the inequality | F® (x)] < 48 for all x > 2. Use the Lagrange

error bound to show that the approximation found in part (b) differs from f(2.5) by 1o more than
1

R,(x) £ ’“""D (a)} [M el [2. % jj
£ (49)(25-3)
T

Z[c:) (45

e. What is the coefficient of the (x 3)? term in the Taylor series for f”, the derivative of f, about

x =37
. £
'F(K) ERE (f)(x 3)

f6) . e,
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Question 6

Let f(x} = sin (xz) +cos x. The graph of y = lf(j)(x)[ is
shown above. \ '
(a) Write the first four nonzero terms of the Taylor series for \ 120 ‘

f

sinx abouf x =0, and write the first four nonzero terms

of fhe Taylor seties for sin(x2) about x = 0. ! 80

."'h-s-__,_

VA L SN A T N

_ v
-] 0| 1
Graph of y = L;"'{ﬂ (x)'

e

|

l

| . (b Write the first four nonzero terms of the Taylor series for
i ; cos x about x = 0. Use this series and the series for
|

I

|

|

sinr(:_x2 ), found in part (a), io write the frst four nonzero
terms of the Taylor series for [ abouf x = 0.

(¢) Find the vatue of £5(0).

() Let Fy(x) be the fourth-degree Taylor polynomial for 1 about x = 0. Using information from the graph of

5 1} 1 1
=100 somates, st 1) (2] < s






2011 mmm& ﬁgmmmﬁ;:g
Qmmﬁm 8

Let fix)e
SHOW AbowE

( 3)»&%63\ %@mphmh = j“}g%}! i

ofthe “-F%im--mmas fo &m{?‘“) ghionit x =0,

() Wiite the Sist furtionzery terms of the Taylor sevies for
LOEX *ﬁi:xmﬁ ¥ U Hily series nud fhe seriey

Ey it part (a), forite the first four nonzero Craphiof 3 = ] ;;;‘**155{&)1
farms mf a‘im Tayk:s:r sevies for f about x = 0.

| (6} Find thevalie of 790},

() Let Bxy e the fouith-degres "mﬁéﬁ%ﬁz*p&ii}mmﬁiﬁi‘:% f ' aﬁaui xal ‘U:si’ng ixai‘bmf‘*ﬁim ‘ﬁmm ﬁm gmpii of

y= | i {x}l shown dlsove, show ihat llig( é

M?fx) - M,i;; AN ETIN
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Question 6

Let f(x) = sin(xz) +cos x. The graph of y = lf(s)(x)l is , ‘):
\
shown above. \ 120 f
(a) Write the first four nonzero terms of the Taylor series for \
. \ 80
sin x about x = 0, and write the first four nonzero terms \ I
of the Taylor series for sin{x?) about x = 0. TN 40 e ﬂ\
Y ) TN AT\
(b) Write the first four nonzero terms of the Taylor series for v Y e
cos x about x = 0. Use this series and the series for -1 o 1

sin ( xz), found in part (a), to write the first four nonzero
terms of the Taylor series for / about x = 0,

(c) Find the valye of £ (0).

Graph of y = | /()|

(d) Let Py(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of

y= ! f (5)(x)l shown above, show that IP,;(%:) - f (l»)' <

4 3000°
3.5 7
, x , x x
(a) sinx =x TR T
6 0 14
2 2 X XX
sm( ) x TS STt
2 4 6
w2 XX
(b) cosx =1 2 AT TG +
412148

[T TE ANE

© f“‘ L20);

is the coefficient of x° in the Taylor series for f about

x = 0. Therefore f©(0) = -121.

(d) The graph of y = I f (5)(x)| indicates that omaxll f (5)(x)‘ < 40
SxSp

Therefore

max |79 )

1 1 osxsi
Jal3)- (5] =5
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1 : series for sin x
3: . .
2 : series for sm(xz)

3 1 : series for cos x
" | 2 : series for f(x)

1: answer

1 : form of the error bound
1 : analysis
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