AP® CALCULUS BC
2009 SCORING GUIDELINES (Form B)

Question 6

The function f is defined by the power series

(o)

f(X) =1+ (X+1) +(X+D2+ -+ (X+D)" +-0- = Z(x+1)n
n=0
for al real numbers x for which the series converges.

() Find theinterval of convergence of the power seriesfor f. Justify your answer.
(b) The power series aboveisthe Taylor seriesfor f about x = —1. Find the sum of the seriesfor f.

(c) Let g bethefunction defined by g(x) :I f(t) dt. Find the value of g( ) if it exists, or explain

why g(—%) cannot be determined.

(d) Let h bethefunction defined by h(x) = f(x* —1). Find thefirst three nonzero terms and the general

term of the Taylor seriesfor h about x = 0, and find the value of h(%)

(8 The power seriesis geometric with ratio (X +1). 1 : identifies as geometric
The series convergesif and only if |x +1| < 1. 3:41:x+1<1
Therefore, theinterval of convergenceis -2 < x < 0. 1:interval of convergence
OR OR
n+1
jim (D =|x+1 <1when -2<x<0 1: setsup limit of ratio
n—eo| (x4 1)"

3: < 1:radius of convergence

At x = -2, the seriesis Y (—1)", which diverges since the 1:interval of convergence

n=0

terms do not convergeto 0. At x = O, the seriesis ZL

n=0
which similarly diverges. Therefore, the interval of
convergenceis -2 < x < 0.

(b) Sincetheseriesisgeometric 1: answer
1
f(x) = Z(x+1) - (x+1) =-% for -2<x<o.
1 o
—1):f__——d | _In2 _{1:ant|der|vat|ve
© g( 2 5 X n|x| et 1:vaue
(@ h(x)=f(x*-1) =1+ +x* 4+ X"+ 1: first three terms
. J 1:genera term
EREE o
1: value of h(E)
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Work for problem 6(a)
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Continue problem 6 on page 15.
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NO CALCULATOR ALLOWED

Do not write beyond this border.

Work for problem 6(c)
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Work for problem 6(d)
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GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

NO CALCULATOR ALLOWED

Work for problem 6(a)
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1 Work for problem 6(b)
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Continue problem 6 on page 15.
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Do not write beyond this border.

Work for problem 6(c)

[ ot = glx)
= X+ Qgﬂl%ﬁl .

3

it 't be determived , beause the e
which does not convevge-

Work for problem 6(d)

h(R) =) &
=9 |+ ()4 @O -+ &)
h(D)=adp 1+ (@)% ()«

| x F v\xgs_, _%Z

———

“I3pIOQ ST PuOA3q 9jim J0U O(J

GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

NO CALCULATOR ALLOWED
Work for problem 6(a)
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: Work for problem 6(b)
The Sevies s a geometyic sequence,
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Continue problem 6 on page 15.
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Work for problem 6(c)

9(‘11) does no}t eNsts
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Work for problem 6(d) |
! " .
= hey ¥ ‘.‘;‘?)Xn + W) xa
(?3(7\)‘ e Y 7 : .
= &L"‘l*“ + F'or) x2ar X 4?()"-—\) (3™4)) av

2

O

‘19pI0q ST puoiaq é)pm j0U O

GO ON TO THE NEXT PAGE.
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AP® CALCULUS BC
2009 SCORING COMMENTARY (Form B)

Question 6

Sample: 6A
Score: 9

The student earned all 9 points. Note that in part (b) it was not necessary for students to explain their reasoning
beyond using the formula for the sum of a convergent geometric series.

Sample: 6B
Score: 6

The student earned 6 points: 2 points in part (a), 1 point in part (b), no points in part (c), and 3 points in part (d).
In part (a) the student did not earn the first point since the series is not identified as geometric. In part (b) the
student’s work is correct and was sufficient to earn the point. In part (c) the student did not earn any points. The

student attempts to work with the series for f(t) instead of the closed form expression —%. (The student would

have been eligible for the first point using this method if the displayed antiderivative terms were all correct and
included a correct general term.) In part (d) the student’s work is correct.

Sample: 6C
Score: 3

The student earned 3 points: 2 points in part (a), 1 point in part (b), no points in part (c), and no points in part (d). In
part (a) the student earned the second and third points, using the first method in the scoring guidelines. The series is
not identified as geometric. In part (b) the student’s work is correct and was sufficient to earn the point. The
additional statement concerning the sum at x = —1 was ignored.
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