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AP Calculus BC Name
Chapter 9
MC Practice 9.7-9.10 Date Period

NO CALCULATORS for #1-5

1, The power series 1+ 2x +4x” +8x° +---+ 2" x"™" +...

(A) x=0 only
(B) —-<x< only
(C) -1<x <1 only

(D) 2<x <2 only
(E) All real numbers

sin(x?)
x2

centered at x =0 is

2. The Taylor series for

( 1)# 2k+1
) Z s (2k+1)!

( 1)»& 2k
®) Z(z,!c+1)r

-1 k 2k+1

S
© X G

@ (_l)k xdk
®) g 2k +1)!

1 ( ) x 241
E) xig(%

converges for what values of x ?

3. The first three nonzero terms in the Maclaurin seties of xe™ are

@A) x-x* -5
(B) x—xz+x73l
©) —x+x2—x73,
(D) x+x*+%; 2!

(B) 1-x+%; 2!



4. The Taylor Series of a function f(x) about x =3 is given by

@) _1 363 5(x—3) . 7(x-3)’ . @n+D(x-3)"
1 2! 3! n!

What is the value of f"(3)?

(A)0
(B) 1.6
(C) 2.5
(D) 5
(E) 7

5. Let f(x) be a function that is continuous and differentiable for all x. The derivative of this function
is given by the power series
3 5 7
f’(x)=3x—9x +81x 3 N
2 40 60

If f(0)=2,then f(x)=

3 1 49 7
(A) 0+3x_9x +8Lx 3x s
2 40 60

3 5 7
(B) 2+3x—9x +8]x _3x +
2 40 60

2 4 6 8
© 3x _9x +27x _3x 0
2 8 80 480
3x 9x* 27x% 34
- + - +
2 8 80 480
32 9x* 27x% 3x
- + - +
2 8 80 480

(D) 2-

(E) 2+

(calculator allowed)
6. The power series cos(x) =1 _LCZZT + 541'—362,- .. converges for all real numbers. For values in the

interval [O,%] , what is the minimum number of terms of the power series necessary to approximate

the value of cos(x) with an error whose absolute value is less than 0.0001?

(A) 4
(B) 5
©6
(D)7



AP Calculus BC Name

Chapter 9
Review 9.7-9.10 Date Period_______ .
Use the definition of a Taylor Polynomial,
” (n) K
B,(x) = F(c)+ f(cXx~ c)+f (C) ~¢) +f (") c)3+---+f—”~§£2-(x—c)"

to find the Taylor Polynomials of degree n centered at ¢ for the following functions:

1. y=\/x—,n=3,c=1

[ad n

3. Find the interval of convergence for: z ad
=0 2" (n+1)




4. Find the interval of convergence for f(x), f’(x), and J. f(x)dx .

(—l)"ﬂ (x+ 3)n+1

@ f(x=Y,
n=1

(_l)n-l-lxu

4" n

®) ()=,
n=1



5. Find the power series centered at ¢ =—1 for the function: f(x)= 2T3
X

Find the interval of convergence for the power series.

Find the Maclaurin series for the following functions using power series for elementary functions. List the first
four non-zero terms and the general term.

6 y=cost
7. y=x sinx?
8 y = e—2X2
9. Use a power series to approximate the following definite integral with an error less than 0.001.
1. 2
J. sinx“dx
0

®
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2004

Question 6

Let f be the function given by f(x) = sin(Sx + %), and let P(x) be the third-degree Taylor polynomial

for f about x = 0.
(a) Find P(x).

(b) Find the coefficient of x in the Taylor series for f about x = 0.
1 1 1
1{i)-lw)

< -m.
(d) Let G be the function given by G(x) = J: f(¢)dt. Write the third-degree Taylor polynomial

(c) Use the Lagrange error bound to show that

for G about x = 0.
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2003
Question 6
The function f is defined by the power series
( 1)11 2n m2 .’114 _.'GG, , (—‘U" m'.!n
-— — — e Skt (XX ———— = +--.
;0(2n+1)l ST E A T @+ D!

for all real numbers z.
() Find f(0) and f"(0). Determine whether f has a local maximum, a local minimum, or neither at

r = 0. Give a reason for your answet.

1
(b) Show that 1 - ?;l—l approximates f(1) with error less than 100"

(c) Show that y = f(z) is a solution to the differential equation 7y’ +y = cosz.
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Question 6
The Maclaurin series for the function f is given by
(o] 4 n+l
B (2:0)'"“ 3 A §LS' 162 . (2z) +
f(m)—;——n_i_l =%+ =+ttt T

on its interval of convergence.

(a) Find the interval of convergence of the Maclaurin series for f Justify your answer.
(b) Find the first four terms and the general term for the Maclaurin series for fl(=z).

(¢) Use the Maclaurin series you found in part (b) to find the value of F (—%)

+ i,‘._ >

T




AP® CALCULUS BC
2002 (Form B)

Question 6

00 .1
The Maclaurin series for ln( T 1 w) is E% with interval of convergence —1 < x < 1.
= n=1 .

(a) Find the Maclaurin series for ln(

(-1
n

: ) and determine the interval of convergence.
14 32

(b) Find the value of

n=1
2 (-1 = i .. .
(c) Give a value of p such that Zgn—l,)- converges, but 231;2; diverges. Give reasons why
n=1 n=
your value of p is correct.

e =, .
(d) Give a value of p such that Znip diverges, but ZW converges. Give reasons why your
n=1 Tl=l

value of p is correct.
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Name

Ansnwey \éex.tl

Date Period

1. The power series 1+2x+4x” +8x® ++--+2'" x"™ +.. converges for what values of x?
(A) x= O only Ojeo"ﬂ- e Y= 2%
& ® -1 lex<i only\ \{;\ £\
(©) -l<x<lonly .
"R .
(D) —2<x<2 only i}"\\é 2
(E) All real numbers
2
2. The Taylor series for S2C2) dat x=0 i SNK = yi GLR
.  Taylor series for —3 centered at x=0 is = & 20}
k 2h+1 Anil
()Z(Zk SR = s (\n%
+1)! -
@+ 1) o ()
( 1)k 2k
(B) Z
2k +1)! AN
o ( ) %:O_ \\ /\
k 2kt VL Sl
© Z(' L 7 e (2
o (20
( l)l.‘«lk
P ©) Z(zk +1)!
= 1 o ( 1)k;-2'k—l
®) x -,‘Z_(:, (2k-1)!
3. The first three nonzero terms in the Maclaurin series of xe™ are
3 b 2%
Wy e AT
& B) x-x*+% \
— SO, b3
-K
© —x+x2—-"§ £, \- YA+ A
2.\
(D) x+x*+%5 2,
~* L%
(13)1x+2l NG S ey



£

2

\ (E) 2+

entey”

The Taylor Series of a function f(x) about x =3 is given by

3( 1) 5(c-3) (70e-3) L, @nD) -3
FE =142 le ?"63' : nl ’

What is the value of f "’(3) ?

A0 =3 2 TU3) (xemy?
(B) 1.6 3

(C) 2.5

(D) 5

LU_E)? \

Let f(x) be a function that is continuous and differentiable for all x . The derivative of this function

is given by the power series
9x° 8lx’ 3x’
'(X)=3x——+ ——
fx) 2 40 60

[f{ffﬂ)_:_;_\ then f(x)=

2 4 b A b
b 8l 34 3 Ax DAL S
(A) 0+3x—9; +841:; _36);) S j‘F’(X\G\% = L B N LA S 5 e :

3 5 7
(B) 2+3x~9x +81x —3x +
2 40 60

3 9x* 27x° 38
adigy —E e
2 8 80 480
3x2 9x* 27x% 33X
- + — + e
2 8 80 480

©

(D) 2-

3x* 9x* 27x6_3x"+“_
2 8 80 480

' —=+

(calculator allowed)

6.

The power series cos(x) =1 —-’iz— % B %L?- .. converges for all real numbers. For values in the

interval [O, 2:| what is the minimum number of terms of the power series necessary to approximate

the value of cos(x) with an error whose absolute value is less than 0.0001?
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Use the definition of a Taylor Polynomial,
L0 o gp L0 oy A Tl
Px)=f)+ filcXx=-c)+——(x-0) +T(x—c) +oee ot (x c) Fevrn

to find the Taylor Polynomials of degree n centered at ¢ for the following funciions:

L. y=\/;,n=3,c=1
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S. Find the power series centered at ¢ =-1 for the function: J(x)=—— Y

x43  FHA b)) |2

. . . 2
Find the interval of convergence for the power series.
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Find the Maclaurin series for the following functions using power series for elementary functions. List the first
four non-zero terms and the general term. i
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