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Question 6

The function f is defined by f(x) = . The Maclaurin series for f is given by

_+x
1= 425 = 2% ot (=1)" ™

which converges to f(x) for -1<x <.
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Question 6
Let f be the function given by f(x) = »iw + .n._ and let P(x) be the third-degree Taylor polynomial

for f about x = 0.
(a) Find P(x).

(b) Find the coefficient of x* inthe Taylor series for f about x = 0.
1 1
(c) Use the Lagrange error bound to show that _‘Aa_lw?wv_ <—

(d) Let G be the function given by G(x) = .ﬂ...._._:&. Write the third-degree Taylor polynomial
for G about x = 0.

(a) Find the first three nonzero terms and the | term for the Maclaurin series for f*(x).

{b) Use your results from part (a) to find the sum of the infinite series |~P~+%|m.wm +o+(=1)" nw“_.w + e

(c) Find the first four nonzero terms and the general term for the Maclaurin series rep ing ‘— A1) dr.

(d) Use the first three nonzero terms of the infinite series found in part (c) to approximate ..‘:_»::a___. What are
the properties of the terms of the series representing :_uh_: di that guarantee that this approximation is
within __U.".S of the exact value of the integral?

(@ S(x) = 3t 462 =0 4 +mi..:..u..a-_ s 5 1 : first three terms
"1 1: general term
(b) The given series is the Maclaurin series for f*(x) with x = ;M. * 1: f(x)
| : Tl
Sx)=-(1+2) uauauw _...._M_
1
()
Loy \a) _ 16
Thus, the sum of the series is ‘___.Am_l e P
(1+3)
| e (-n" £ 1 : first four terms
e il e B R R 2:
© ._”._1 e R e T I : general term
oy
« # 4 1 Hmv Amu : -
) |un.__:MI|.a|+%, 1 : approximation
LER ki % 1 : properties of terms
._._._nun.mamm_._vw.:nuiz_auwggm_&agﬂn.ga— "] 1: absolute value of
absolute value, and have limit 0. Hence the error is bounded by the fourth term < 0.0001
absolute value of the next term.
._._: - |||A ) ...IA u z v <0.0001
b 147 su.a !
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@ (0 =sin(%) n,_im. A ap)

{=1) each error or missing term
o seff) 22

deduct only once for sin(%£)

Dgn.ui _.-E it g
(o= I_uuaﬁA unlm.ulu.h Hﬂ“ﬁ”ﬁ for cos(%)

VIo5Z. 2547 2 12542

PR=2 3w ~am ﬁ.ﬁﬁ;ﬂﬁﬂ&g &t
53 i
(b) STEE) u;_”ﬁa.aﬁ
! 1 . .
® Eilsﬁmu ._ua,_._.a..;..iez.av _“ﬂhﬂ_ais FLSPPIOPIAE

H_L nl..nJW

(d) The third-degree Taylor polynomial for G about 2 : third-degree Taylor polynomial for G
nnoﬁu_\ﬁh._.%-luhﬁ v about x =0
0 -1 each i iz
Mhn.v.uh» 3578 & (-1) incorrect or missing term
2 T (~1) max for all extra terms, + -,

misuse of equality
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