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Error Bound Name
1. 00 n+1 k n+1
If the infinite series S = Z (-1) % , is approxiately by P, = Z (-1) % , What is the least
n=1 n=1

value of k for which the alternating series error bound guarantees that |S — Pi| < 7057
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The Taylor series for a function fabout x = 0 is given b —_—
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real numbers x. If the fourth-degree Taylor polynomial for f about x = 0 is used to approximate
f (%) alternating series error bound?

z®™ and converges to f for all
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3. x_ (—1)"H
The series Z T converges to S. Based on the alternating series error bound, what is the
n=1 n
least number of terms in the series that must be summed to guarantee a partial sum that is within

0.030f S?
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The function f has derivatives of all orders for all real numbers, and f* (x)=e*™ . If the third-degree
Taylor polynomial for f about x=0 is used to approximate f on the interval [0,1] , what is the
Lagrange error bound for the maximum error bound for the maximum error on the interval [0,1] ?

5. Let fbe a function that has derivatives of all orders for all real numbers, and let P,(x) be the third-
degree Taylor polynomial for f about x = 0. The Taylor series for f about x = 0 converges at x = 1,
and |f(n) ($)| < nLHfOT, 1 <n <4 and all values of x. Of the following, which is the smallest value
of k for which the Lagrange error bound guarantees that | f (1) — Ps (1)| < k?
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If the series S = Z (-1 .z is approximated by the partial sum Sy = Z (—1)n+1¥, what is

n=1 n=1
the least value

9

of k for which the alternating series error bound guarantees that ’5 - Sk| < 10,000 ?
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If the series E :(—1)n+1 M1 is approximated by the partial sum with 15 terms, what is the
n=1

alternating series error bound?

Copyright © 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your school’s participation in the program is prohibited. Page 3 Of 6 e



AP Calculus AB Test Booklet

Error Bound

1
15

© =
O,

o0 n
The series Y, (—1)*""ax converges to S and 0 < ax1 < ax for all k. If Sa = Y (=1)*ax is the
k=1 k=1

nth partial sum of the series, which of the following statements must be true?

limS, =0

00
(B) fmon =5

@ |S — S| < aze
@ IS — S15| < aze

[ o]
The Taylor series for a function f about z = 2 is given by > _ (—1)" 32:1 (z —2)" and converges to

n=0

f for 0 < z < 4. If the third-degree Taylor polynomial for f about z = 2 is used to approximate

f (%), what is the alternating series error bound?
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10. 052{2 |f(5) (fL')| =8.4 022{2 |f(6) (:L')| — 58.8 Oggz |f(7) (:D)| — 411.8

Let P (z) be the fifth-degree Taylor polynomial for a function f about = 0. Information about the
maximum of the absolute value of selected derivatives of f over the interval 0 < z < 1.2 is given in

the table above. Of the following, which is the smallest value of k for which the Lagrange error
bound guarantees that |f(1.2) — P(1.2)| < k?

11. Let f be a polynomial function with nonzero coefficients such that
f(z) = ap + a1z + a22? + a3z® + asz*. T (z) is the third-degree Taylor polynomial for f about
& = ¢ such that Tj (z) = by + by (z — ¢) + ba(z — ¢)* + bs(x — ¢)*. Based on use of the Lagrange
error bound, f(z) — T3 () must equal which of the following?
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