AP Questions Tay/Mac #2

2012 AP Test
The finction g has derivatives of all orders, and the Maclaurin series for g i3

= n+l 5
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(a) Using the ratio test, deternune the interval of convergence of the Maclawrin series for g

(b) The Maclanrin series for g evalnated at x = % 15 an alternating series whose terms decrease in abschite

s

—_

value to 0. The approsimation for g[ 5 r using the first two nonzero terms of this series is 112{] Show that

this approximation differs from 61 1 ] by less than —— '*{IIE}

(c) Write the first three nonzero terms and the general term of the Maclawrin series for g’ x).
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@ ] 1 : sets up ratio
In+5 yinl| \2n+5) 1 : computes limit of ratio
. 1 : identifies interior of
| Im+3) ) 2 = 2 3: interval of
m+5 - s endomin

1 : considers both endpoints
| 1: analysis and interval of convergence

¥e<l = d<x<l
The series converges when —1 < x < 1
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When x = -1 thesenﬂis—§+§ T+§—
This series converges by the Alternating Series Test.
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This series converges by the Altematmg Series Test.

Therefore, the interval of convergence is -1 < x < 1.

l:l
1?) _ 1 1 5 1 : uses the third term as an error bound
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2010 Test

[cns:g—l forx=0
flx)= T
]_j for x=10

The fonction f, defined above, has denvatives of ail orders. Let ¢ be the function defined by
glx)=1+ J';f[r] dt.
(@) Write the first three nonzero terms and the general term of the Taylor series for cos x about x = 0. Use this

sertes to write the first three nonzero terms and the seneral term of the Taylor series for f about x = 0.

(b} Use the Taylor sertes for f about x = 0 found in part (a) to determine whether f has a relative masinmim
relative punimem or neither at x = 0. Give a reason for your answer.

(c) Write the fifth-degree Tavier polynomial for g about x = 0.
(d) The Taylor seres for g about x = 0, evalvated at x = 1, is an alternating series with individual terms that
decrease in absolute value to 0. Use the third-degree Taylor polynomial for g about x = 0 to estimate the

wvalue of g(1). Explamn why this estimate differs from the actoal value of g(1) by less than 1
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(a) cc&[r}=1—%+%— -+ 1}"{§Tj!+-- {I:te:msformsx
2 : terms for
4 in 3:
f‘[x;=_%1-%—I—'+---+1—13”+1—[2?;T+211+--- 1 1: first three terms
B ' ’ 1 : general term
(b) f(0) is the coefficient of x in the Taylor series for f about x = 0, ;- 1 : determines f7(0)
so f0)=0. " 11 : answer with reason
Fo) 1

T is the coefficient of x* in the Taylor series for f about

x=U._soj""[U]-=li_}.

Therefore, by the Second Derivative Test, [ has a relative mininmum at
x=10
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(c) E[.rj:l—%+ r 1 : two comrect terms
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341 5-6! ~ 7| 1 : remaining terms
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Since the Taylor series for g about x = () evaluated at x =1 13 ’

alternating and the terms decrease in absclute value to 0, we kmow
e -3 <55 < 3
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Let fix)= sj_u{xlj + cos x. The graph of ¥ = |f‘[5}{3"’?| is
showm above.

(a) Write the first four nonzero terms of the Taylor series for
sin x about x = (), and write the first four nonzero terms

of the Taylor series for sin| X | about x = 0.

(b) Write the first four nonzero terms of the Tavlor series for
cosx about x = 0. Use this series and the series for
Ei.ﬂl[l’j ). found in part (a), to write the first four nenzero

terms of the Tavylor series for fabout x = 0.
(c) Find the value of f1%(0).
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Graph of v = |I.r'L'q'|[.t]||

(d) Let Pi(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of
r o= I'SI T I‘l —_— Il. = L
y = |f {x_]| shown above, show that |E1+4_] f|:4)| 3500
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(@) sinx=x—Zy+y-—gr+
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(b) cusx=1—j+ﬁ_ﬁ+...
: 2 xRt
flx) =145+ p =25+ -
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(c) % is the coefficient of x° in the Taylor series for [ about

x = 0. Therefore f1%(0) = -121.
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(d) The graphof v = |f{j'[_t:l| mdicates that max,
0Ex=
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Therefore
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1) (1) x= ‘1%
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1 : series for sin x
3: -
2 : series for sin(x” )

3 1 : senes for cos x
" | 2: series for fix)

1 : answer

| 1: fiorm of the error bound

2:
1 : analysis



