AP® CALCULUS BC
2011 SCORING GUIDELINES (Form B)

Question 6

Let f(x) = ln(l + x3).

4 n
(a) The Maclaurin series for In(1+ x) is x — % + % - XT 4o (-1 x7 + ---. Use the series to write
the first four nonzero terms and the general term of the Maclaurin series for f.
(b) The radius of convergence of the Maclaurin series for f is 1. Determine the interval of convergence. Show
the work that leads to your answer.
(c) Write the first four nonzero terms of the Maclaurin series for f '(t2 ) If g(x) = Jj f '(ZZ) dt, use the first
two nonzero terms of the Maclaurin series for g to approximate g(1).
(d) The Maclaurin series for g, evaluated at x = 1, is a convergent alternating series with individual terms
that decrease in absolute value to 0. Show that your approximation in part (c) must differ from g(1) by
1
less than 35
6 9 12 3n 1 : first four terms
3_X X X oyt :
@ x 2 " 3 i +(=1) n * 1 : general term
(b) The interval of convergence is centered at x = 0. 2 : answer with analysis
__ esis 1L L 1 1 i
At x = —1, the seriesis —1 57373 p , which
diverges because the harmonic series diverges.
_ esis 1— L4 L Loyt Ly
At x =1, the series is 1 stz 77t +(-1) ot , the
alternating harmonic series, which converges.
Therefore the interval of convergence is —1 < x < 1.
(c) The Maclaurin series for f"(x), f’(tz), and g(x) are 1 : two terms for f'(tz)
> . ] 1: other terms for f"(¢*
f(x): Z(—l)"“ x0T 23 3% 4308 -3t 4 4: f( )
=l 1 : first two terms for g(x)
> 1 : approximation
L) D30 = 3 310 310 -3 PP
n=l1
o~ w3073y 3t 3T 3423
g(x)';( R e R T A S ad
3 3 18
Thus g(l) =~ g—ﬁ = 55
(d) The Maclaurin series for g evaluated at x =1 is alternating, and the 1 : analysis
terms decrease in absolute value to 0.
18] 317 3 1
Thus g(l —E < 17 —ﬁ<§.
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Do not write beyond this border.
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Work for problem 6(b)
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-14- Céntinue problem 6 on page 15.
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NO CALCULATOR ALLOWED

Work for problem 6(c) I
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Work for problem 6(d)
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Work for problem 6(b)
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-14- Continue problem 6 on page 13.
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NO CALCULATOR ALLOWED
Work for problem 6(6) ¢ /4
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‘Work for problem 6(d)
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-15- GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

Work for problem 6(a)
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Work for problem 6(b)
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-14- Continue problem 6 on page 15.
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Do not write beyond this border.

Work for problem 6(c)
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Work for problem 6(d)
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-15- GO ON TO THE NEXT PAGE.
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AP® CALCULUS BC
2011 SCORING COMMENTARY (Form B)

Question 6

Sample: 6A
Score: 9

The student earned all 9 points.

Sample: 6B
Score: 6

The student earned 6 points: 2 points in part (a), no points in part (b), 4 points in part (c), and no point in part (d).
In parts (a) and (c) the student’s work is correct. In part (b) the student’s work is incorrect. In part (d) the student
uses the correct approach and has correct calculations, but the student’s argument is incomplete in that it does not

indicate that the error (the difference between g(1) and the approximation) is what is less than %

Sample: 6C
Score: 4

The student earned 4 points: 2 points in part (a), no points in part (b), 2 points in part (c), and no point in part (d).
In part (a) the student’s work is correct. In parts (b) and (d) the student’s work is incorrect. In part (c) the student
earned the first 2 points.
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