AP Calculus BC - Worksheet 78 Sequences and Series Review
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2. The first six terms in the sequence defined recursively by
ay=l,ap=1,a,=a,1 +taypare
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3. The formula for the n-th term of the series 1 -3 t5-7*tg ... is
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4. Does the following converge or diverge?
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5. The integral test confirms that the series 2—5- converges. What is j —5dx ?
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How many of the series shown diverge? (1) z (%)n (i1) 2 % (iii} 2 Y {iv) Z '12'
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How many of the series shown converge? (i) z % (i) 2 é (iii) z @iv) 2 n
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A1 B2 ©3 O)4 (E) noneofthem converge
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Find the sum of the series z e .
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Answers: 1.B 2. A 3.E 4.converge 5.B 6. A 7. A 8.2 9.3/4
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Test each series for convergence or divergence. Identify the test used and show all your work.
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CALCULUS BC
WORKSHEET ON SERIES

Work the following on notebook paper. Use your calculator only on 10(b).
1. Which of the following is a term in the Taylor series about x =0 for the

function f(x)=cos(2x)?

1 2 4 3 2 4 1 5 4 6
A) —— B) —— C) = D) — E) —
(A) 5% (B) 3 ()3x ()60x ()45x
. . a2
2. Find the values of x for which the series Z ( 3)n converges.
n=1 N{—

(A) x=2 (B) ~1<x<5 (C) —1<x<5 D) -1<x<5  (E) All real numbers

3.Let f (x) = i(cos x)3n . Evaluate f (2%)
n=1

1 1 1 8 C
A - - (B) - 5 © 5 D) 3 (E) The series diverges.

4. Find the sum of the geometric series % - % + 1.1 +..

2 3

3 5 13 27 27
(A) 3 (B) 3 © 34 D) 3 E) 20

3 x5 x7 x2n+1

5. The series x +x~ + — + — +...+
21 3t n!

(A) xln(1+x2) B) xln(l—xz) ©) & @) x*  (E) ¥~

+ ... is the Maclaurin series for

6. The coefficient of x° in the Taylor series for e at x=0is

1 1 2 4 8
A P (B) 3 © 3 D) 3 1D)) 3

7. The Taylor polynomial of order 3 at x=0 for f (x) =Jl+x is

2 3 2 3 2 3
A1+ X 3 ®1+>-2+2 ©1-2+L X
2 4 8 278 16 28 16
2 3 2 .3
x x X x X 3x
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8. The function f has a Taylor series about x = 2 that convergesto f (x) for all x inthe
, L . (n) (n+1)!
interval of convergence. The nth derivative of f at x =2 is givenby f (2) =

3
for n>1, and £(2)=1.

(a) Write the first four terms and the general term of the Taylor series for f about x=2.
(b) Find the radius of convergence for the Taylor series for f about x=2. Show the work
that leads to your answer.

(c) Let g be a function satisfying g(2)=3and g'(x)=f(x) forall x. Write the first four
terms and the general term of the Taylor series for g about x =2.

(d) Does the Taylor series for g as defined in part (c) converge at x=-27? Give a reason
for your answer.

9. The function f is defined by the power series
n 2n 2 _ 4 6 (—l)n x2n

X X X
/(=)= Z (2 T E S T ey

for all real numbers x.
(a) Find f° '(0) and f "(0). Determine whether f has a local maximum, a local minimum,

or neither at x=0. Give a reason for your answer.
(b) Show that the second-degree Taylor polynomial for f about x = 0 approximates f(1)

with error less than —-1—
100

10. Let f be a function that has derivatives of all orders on the interval (-1, 1). Assume

that £(0)=6, 7'(0)=8, f"(0)=30, f"(0)=48, and |/ (x)
(a) Write a third-degree Taylor polynomial for f about x=0.
(b) Use your answer to (a) to estimate the value of f(0.2). What is the maximum possible

<75 forall xin (0, 1).

error in making this estimate? Justify your answer.
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1. Find the general term of the following sequence, determine if it converges, and if so to what limit.

2 3 4 5

1 3 5 7

2. Determine the convergence or divergence of the sequences given by the following general term a,,.

4\" In(3/n?) 2(—1)"sin(n?)
(&) 1+2<§) ®) Ta/m © =+ Tn(n)

3. Determine whether each series is convergent or divergent. If the series is convergent, find the sum.

1)" —entl

(a) Z (d) i argta.n(n + 1) — arctan(n)

n=

—

n=1

(b) 6+3+15+0.75+...

@ 3 (§+§)

n=1

> 4
© > 2 -1
n=1

4. Show that the series Z e~ ™ is convergent in four different ways.

n=1

5. Determine whether each series is convergent or divergent.

(a) Z Ez_’ (b) = 4"Sj )
CNDY it CERIE S arctantn)”
© Y o X (-3
> 1. - Vn+2
@ nz; {(n+1)y/In(n+1) (k) n;o 2 + 1
© X Groen 0 3 @)
i 3n \" a m? +n
(£) n; (2n+3) (ra) ;t’m(lﬂnz)
s n! > 3
(&) 21 357 (2n-1)-(2n+1) (n) n/n



6. For each alternating series below, determine if it is divergent, conditionally convergent or absolutely

convergent.
o0 o0
~ (-1)*(n+1)! cos(mn)
@ Y e © 3
n=0 2% n=1 Vn +1
o0 -1 n o0 n
b — d -
() Z(ln(n)) (@) Z( ) nd + 2n?
n=2 n=2
7. Find the interval and radius of convergence for each power series.
s " sl p2n
® X 3 © 2 g
n=0 n=0
[o+] =)
(=1)"*(n +2)la" =2z +3)"
® 2 @ 2
n=0 n=1
1
8. Find the MacLaurin series for the function f(z) = 2732 Then, determine the interval and radius of

convergence for the resulting series.

9. Find the first four nonzero terms in the Taylor series for the given function around the specified point.

(a) f(z) = +/z around z = 4 (b) f(z) = cos(wz) around z =1

10. Suppose a,, is a positive, decreasing sequence such that the series 3 a,, is convergent.
Prove that the following series are also convergent.

O ) Y (en —sin(an)) (© 3 (~1)" tan(a,)




