BC Calculus —10.5 Notes — Alternating Series Test & Absolute Convergence

Alternating Series Test A
If a, > 0, then the alternating series Z(“l)“% and Z(wl)’**ian converge if

Azl

BOTH of the following conditions are “et:
1.

2.

Ways to check if a,, is decreasing,
* Take the 1" derivative and sec if it is negative,
s Usually, it is obvious.
»  Could manipulate g,44 < a,

| Determine if the following series converge or éz?grge,
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3. The following is not an alternating series. Look carefully to see if you can tell why not.
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Absolute or Conditional Convergence Notes:

o
Three possibilities with regards to the series Z aty dealing with convergence or divergence?\
bl HESS o
1. Converges Absolutely, If chzﬁ§ converges, then the original seriesz ay also
COnverges, e nei
o3 3
2. Converges Conditionally, If Ztaﬁi diverges, but the original series Zczﬂ
converges. et ne1
o

g o
3. Divergent. Both Ziaﬁf and Zgn diverge.

nml nwl MA;

| Find if the serics converges absolutely, converges conditionally, or is divergent,
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| Find the values of x that make the series converge absolutely,
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_ Write your questions 5, The following is not an alternating series. Look carefully to see if you can tell why not.

- (=" cos(nm)n
n%+1

n=1

[0.5 Alternating Series Test m
Calculus

2 (—1yn+l
1. Explain why the Alternating Series Test does not apply to the series z M
n
n=1

2. The Alternating Series Test can be used to show convergence of which of the following alternating series?

A. Tonly B. Il only C. Ionly

D. IandII only E. L 1I, and III

3. Which of the following series converge?

A (52




| Use the Alternating Series Test to show the series are convergent.

" S () = D)
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6. Calculator active. Which of the following statements are true about the series z a,, where a,, = %

I. The series is alternating. n=2

Il |apse]| £ lay| forn = 2.

. lima, =0

n-oo
A. Tonly B. TandII only C. TandIII only D. LI, and III
. . . " - n+1 . 2+cosn .

7. Calculator active. Which of the following statements about the serlesZ(—l) an, where a,, = —5 i

true? n=1

A. The series converges by the Alternating Series Test
B. The Alternating Series Test cannot be used because the series is not alternating.

C. The Alternating Series Test cannot be used because lim a,, # 0.
n—oo

D. The Alternating Series Test cannot be used because the terms of a,, are not decreasing.




8. The Alternating Series Test can be used to show convergence for which of the following series?

O™ (n+1)

6
+5 =, where ay = -

A. 2(;15)”
5 Z(—l)"r:nw
o
D, i(—;)n

n

is true?

10. Which of the following statements about the seriesz (

n=1

n!

A. The series diverges by comparison to %

. . 1
B. The series converges by comparison to -

C. The series diverges by the Alternating Series Test.

D. The series converges by the Alternating Series Test.
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11. Which of the following statements are true about the series
I.  The series is alternating.
IL age1l < lag| forn = 1.
II. lima, =0

n—o0

A. Tonly B. TandIl only C. TandIII only D. I, 1II, and III

12. The Alternating Series Test can be used to show convergence for which of the following series?

Ly
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{0.5 Alternating Series Test

1 1 1 1 1 1
IIL ( _ n _ N _ +)
= \V2+1 V2-1 V3+1 V3-1 Va+1 a-1
A. Tonly B. TandII only C. IIand I only D. LII, and IIT

b _1\n
13. If z ( al) converges, which of the following must be true?
n

A. lima,=0anda,., = a, >0forn =1,

n—oo

B. lima, =wanda < a,forn=1.
N-300 n n+1 n

. = < =
C %l_t)l;loan Oandayyq < an forn 2> 1.

D. lima, =oanday.; = a, >0forn = 1.

n—oo




hd _1Ykn
14. For what value of k > 0 will both 2 % and
n=1

6
-} di ?
( k) diverge?

n=

1




| andt

Wite your questions I Find the values of x that make the series converge absolutely.

o (—1)"n(x + 4"
4. ; =

I0,5 :Absolute or Conditional Convergence

Calculus

o (x — 1)
5 Z——n
n=1

1. Which of the following series are conditionally convergent?

N (D" N (D"
I .
n* I Z n
n=1 n=1
A. Tonly B. TandII only C. TandIII only

o (—1)"
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D. II and III only




QDeterminewhether the series converges absolutely, converges conditionally, or diverges.

© (=1)™*1(n2 + 8)
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6. For which values x is the series Z

(o]
n

n=1

nx
4 (nZ +1)

conditionally convergent?

C. x>4

D.

—4<x <4
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7. Which of the following statements is true about the series Z
n=1
The series converges conditionally.
The series converges absolutely.

The series converges but neither conditionally nor absolutely.

v o w »

The series diverges.

8. Which of the following statements about the series

n=1

A. The series converges conditionally.
B. The series coniverges absolutely.
C. The series converges but neither conditionally nor absolutely.

D. The series diverges.

X an
9. Which of the following statements about the series Z (—%ﬂ is true?
n=1
I. Converges Absolutely II. Diverges III. Converges Conditionally
A. Tonly B. IIonly C. III only D. Tand Il only

had n
10. For what values of x is the series Z n(x_;?)_ absolutely convergent?

n=1

A x=-12 B. x=2 C. x>2 D -12<x<?2

No test prep for this lesson.




