AP® CALCULUS BC
2009 SCORING GUIDELINES (Form B)

Question 6
The function f is defined by the power series M
) =l+(x+ D)+ (x+17+ + (x4 + =D (v +1) ) #M
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for all real numbers x for which the series converges. AW
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(a) Find the interval of convergence of the power series for £ Justify your answer.
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(b) The power series above is the Taylor series for f about x = —1. Find the sum of the series for f.
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(¢) Let g be the function defined by g(x) = J Xl f(1) dr. Find the value of g(
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(d) Let /i be the function defined by 2(x) = f (_.1:2 - 1). Find the first three nonzero terms and the general

term of the Taylor series for / about x = 0. and find the value of h(%).
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The power series is geometric with ratio (x +1).
The series converges if and only if |x +1] < 1.
Therefore, the interval of convergence is -2 < x < 0.
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At x = -2, the series is 5" (~1)", which diverges since the

n=0

terms do not converge to 0. At x = 0, the seresis 3 1,

n=l
which similarly diverges. Therefore, the interval of
convergence is —2 < x < (.

Smce the sertes 15 geometric,
< 1 1
f{.‘.’}—%(.\"}'lr—m——; for 2<x<0.
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1 : identifies as geometnic

304 1cjx+]|=l

1 : interval of convergence
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1 : sets up limit of ratio
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1 : answer

3:

{

1 : antidenivative
1 : value

1 : first thee terms
1 : general term
1 :vahe of ir[%]



