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2 3 %" :
6. The Maclaurin series for e* is ¢* =1+ x+ 352—— + —xa— ot —’7‘— + .. The continuous func¢tion f is defined by
- 4
LV 1

(x-1)°

(a) Write the first four nonzero terms and the general term of the Taylor series for e (x-1)? wbout x = 1.

N~ flx)= for x #1 and f(1) = 1. The function f has derivatives of all orders at|x = 1.

(b) Use the Taylor series found in part (a) to write the first four nonzero terms and the geng oral term of ‘the
Taylor series for f about x =1.

(¢) Use the ratio test to find the interval of convergence for the Taylor series found in part! (b).

(d) Use the Taylor series for fabout x =1 to determine whether the graph of f has any points of inflection.
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Question 6

2 ¥ n
The Maclaurin series for e* is e* =1+ x + —)”;,— + % 4ot 1}17 + -++. The continuous function f is defined
e(“\'"l}2 =1 . -
by f(x)= 7—)—2— for x #1 and f(1) = 1. The function f has derivatives of all orders af x = 1.
\ x~1)° ‘ :

o2
(a) Write the first four nonzero terms and the general term of the Taylor series for 5707 about x = 1.

(b) Use the Taylor series found in, part (a) to write the first four nonzero terms and the general term of the
Taylor series for f about x = 1.

(c) Use the ratio test to find the interval of convergence for the Taylor series found in part (b).

(d) Use the Taylor series for f about x =1 to determine whether the graph of f has any points of

inflection.
4 6 2n
- - ¢ - 1 : first four te
(a) }+(x—1)2+(x D +(x ) +--~+(i-l~)~-+-~ 287 - e .Our ki
2 6 n! 1 : general term
(x-1% (x-1)* (x-1° (x -1 1 : first four terms
b) 1+ + SR S P A S . j
®) 2 6 24 et (n+1)! 2 1 : general term
(X _ 1)2)Z+2
] ! =1
(c) Iim M— = Hh (LZ:}Z))"(x— 1)2 = (); +1-2)—— =0 { 1 : sets up ratio
n—o Ve n-—o0 4 n-—-co
% 3:{ 1:computes limit of ratio
(a1 ][ 1 : answer
Therefore, the interval of convergence is (—oo, o0).
" 4-3 -5 ”
@ =1+ 2202 2 (-1t L L)
2n(2n ﬂ(l B 1)2”4 L 1 : answer
(n+ 1!
Since every term of this series is nonnegative, f”(x) 2 0 for all x.
Therefore, the graph of f has no points of inflection.
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Graph of y = ‘f(s)(xﬂ

6. Let f(x)= sin(.xz) + cos x. The graphof y = 1 f (5)(x)l is shown above.

out x = 0, and write the first four

Ao

(a) Write the first four nonzero terms of the Taylor series for sin x ab
nonzero terms of the Taylor series for sin(xz) about x = 0.

(b) Write the first four nonzero terms of the Taylor series for cos x about x = 0. Use this series and the series

for sin (xz), found in part (a), to write the first four nonzero terms of the Taylor series for f about x = 0.

(c) Find the value of f(ﬁ)(()).

(d) Let P,(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of

P“(4) f(%)l < 3005°

vy = ‘f \ shown above, show that
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Let f(x)= sin(xz) + cos x. The graph of y = lf(s)(x)l is
shown above.

(a) Write the first four nonzero terms of the Taylor series for

(b)

(©)
(d)
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sin x about x = 0, and write the first four nonzero terms

of the Taylor series for sin(xz) about x = 0.

Write the first four nonzero terms of the Taylor series for
cos x about x = 0. Use this series and the series for

sin(xz), found in part (a), to write the first four nonzero

terms of the Taylor series for f about x = 0.

Find the value of /{9(0).
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Graph of y = lfués)(x)‘

Let P,(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of

- il s

y = l f & )(x)! shown above, show that

(@)

(®)

(©

N SIS S L
sin x = X = Sy + T
6 10 14
. 2\ .2 X X X ..
Sm(,\ )_1 T +——! T +
2 x5S
cosx=l—j+—4—!——7+~
2 4 6
_ % x 121x
Jx)=l+ZF+ - =+~
74900 . . 6 - .
s the coefficient of x° in the Taylor series for f about

x = 0. Therefore f(0) = -121.

(d) The graphof y = )f(s)(x){ indicates that maxl!f(s)(x)! < 40.
OSxS4

Therefore

max 'f(s)(x)i
40 1

1

(&

a(a)- (5= e —

<T30.45 3072 - 3000

: series for sin x

: series for sin(xz)

series for cos x

1
3: { .

2 : series for f(x)
1 : answer

f 1:form of the error bound
" 1:analysis

%ﬁﬁ

| —

CollegeBoard

43

connect to college succes
www.collegeboard.com

Sm

N









0) one alx)= 4™z
@)
Ly(0)= £5(=) (x-0)"
3
KalX) = —F”"(%) >

'SR
oo
N S

n—«/

><
U
==

ka
I %

W S\9,
J A“L\\L
) jmcﬁ 4) et

il
o p\{ ({O < yol “‘{) - D 0wzl
5 .

[\‘2\{ (JQ) < Qo2 <« 00N 7;:?;37

% /QWQ( A v
/ ; 5
\\0 ( L)- \C(w 4 (%3/?

_ (4 \NT
W"L Ly LtO @'\35






AP Calculus Workshop —;Howard Alcosser

SERIES |

2011 AP® CALCULUS BC FREE-RESPONSE QUESTIONS (Form B)

6. Let f(x)=In(1+ ).

2 3 4 n
. . . " Py . .
{a) The Maclaurin series for In(1 + x) is x — %— + —753— - % hvee o (1) R ey 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.

(¢) Write the first four nonzero terms of the Maclaurin series for f '(t2 ) If g(x) = f; I '(12 ) dt, use the first

{wo 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 —.
ss than z

R
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Question 6
Let f(x) = ln(l + x3).
. o3 ¥ nel X" ] .
(a) The Maclaurin series for In(1+ x) is x — Skttt (-1 Tt 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 / 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 ( LM g(x) j f 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 (¢) must differ from g(1) by
1
less than 3
6 9 12 3 1 : first four terms
‘ W I S SR SR G L D S 2:
@ 27 3 . (=D P 1 : general term
(b) The interval of convergence is centered at x = 0. 2 : answer with analysié
oo WOT S N W PR S v
At x = -1, the series is —1 57377 . , which
diverges because the harmonic series diverges. e
At x =1, the series is 1~%+%—%+ e (=1 «}1—+ ---, the
alternating harmonic series, which converges.
Therefore the interval of convergence is —1 < x < 1.
(c) The Maclaurin series for f'(x), _/"(tz), and g(x) are { 1 : two terms for ]’(rz)
: = . - I 1 other terms for f'(¢*
_/’(x):Z(»—l)"H 3 = 3% — 3 4 3B 3 414 '/( )
P l 1« first two terms for g{x)
1 : approximation
( ) Z( l)n+l (612 34 _qy10 316 322 ( pp
el 61 5 11 17 23
Y N 3T 3T 3x 3x ' 3x
&(x) g( Ay S T RN T R
Co() =23 =18
Thus g(1) = 117 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] 3.1 3 1
Thus |g(1) - 32| < =g <& 5
"
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