AP Calculus BC FEaliavA RS e)pe it

Unit #7: Sequence and Series Date:
Topic: Tests for Convergence
Objective: SWBAT determine whether a series converges or diverges.

Warm Up #3:

(_2)n+1

1) Find the first four terms of the sequence @,, = i)

100 n
2) Ifs, = ((5;‘31 ) ((4;)100), to what number does the sequence {s, } converge?

Before we look at specific tests for convergence we need to remember the following:

Series known to converge:

1. A geometric series with |r| < 1 converges
2. A repeating decimal series converges

3. A Telescoping series converges

4. A p-series with p > 1 converges

The following tests should be used in the order given.
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1. The Divergence Test

Iflim,_, a, # 0, then the series DIVERGES!
BUT

If lim,_,, a, = 0, then the test is inconclusive.

Example #1:

2 1 .
a) Z,"f:ln—rz b) Z,‘f:l; What series is this?

2. The Integral Test

If f(x) isa CONTINUOUS, POSITIVE, and DECREASING function for x = 1 and
an = f(x),

Then Y°_; a, and [ 100 f(x)dx either BOTH converge or diverge.

NOTE: This does not mean that the series converges to the value of the definite integral!!

Example #2: Do each of the following series converge or diverge?

o0 n
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] n
b) Z%Oﬂe_n

Practice Problems: Determine whether each of the following series converges or diverges.

o n-1 - 1

1) Zn:l 2n+1 2) Zn=1m
3) ¥, 9n3e~ " L
) Zin=1 4) 2n=1m
5) Yo nle ™ o 1
6) Z‘n:Z n(lnn)z
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) S5t ) Moy
n? 00

9) 21010=1e? 10) 2in=1 1+10n

11) Z;’;l% 12) Z?f=1lz—;l

13) Ti, 14) Z;’f:l%
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Warm Up #4:

Which of the following series diverge?

L Z?f:o( )n

(A) I only (B) Tand II only
(D) IT'and III only

sin2 o 1
— I1. —13—=
2L1_1§Vﬁ

T

3. The Ratio Test

en

e +1

L Y=y (

)

(C) I'and III only

(E) 1,11, and III

Let Y%, a, be aseries of nonzero terms and lim,,_, o,

Then

If L < 1 then the series

An+1

=L

n

If L > 1 then the series

If L = 1 then the test is

Example #3: Do each of the following series converge or diverge?

(0] 27’1
a) anl =z
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3
w n
b) Xn=1—

Practice Problems: Determine whether each of the following series converges or diverges.

2" o n

(0] —_—

15) anlm 16) Zn=1n2+1
n1o 18) Yo ne™

(0.9
17) Zn=07gn
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37?,
- (0]
=% nin(n) 20) Zn=1n32n
2

0 n
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Answer Key

1) Diverges
2) Diverges
3) Converges
4) Diverges
5) Diverges
6) Converges
7) Converges
8) Diverges
9) Converges
10) Diverges
11) Diverges
12) Converges
13) Diverges
14) Converges

15) Converges

16) Ratio Test is Inconclusive/ Diverges by Integral Test
17) Converges

18) Converges

19) Ratio Test is Inconclusive/ Diverges by Integral Test
20) Diverges

21) Converges

22) Converges

23) Converges

24) Diverges



