Math 132 - November 18, 2016

Solutions

Section 11.7: Series Strategies

Warm-up Problems

1. What is the difference between a sequence and a series?

Solution: Sequence is just a list of terms. Series is a sum of terms

2. What does it mean for a sequence to diverge? Converge?
Solution: Sequence converges if the terms eventually get close to one value.

A sequence diverges if that doesn’t happen.

3. What does it mean for a series to diverge? Converge?
Solution: A series converges if it adds up to something.

It diverges if it does not.

4. What is a partial sum and what are they good for?

Solution: A partial sum is what you get when you stop adding more terms in a series. It is useful because if you go
far enough out, you can get close to the sum of the series.

5. Give an example of a convergent geometric series.
99999 \ "
Solution: 4{ ———
olution: 3 ( 100000)
6. Give an example of a divergent geometric series.
99999\ "
Solution: 4| ———
olution: 3 < 99998)
7. What is the Test for Divergence and what is it good for?

If lim a,, # 0 then Y a,, must diverge.

8. What is the Integral Test and what is it good for?
If f(n) = a, then either [ f(z) dz and }_ a, both converge or both diverge.

9. What is a p Series?
Solution: Y 1/n?
10. What is the Comparison Test?
Solution:
e If 0 < a, <b, and }_ b, converges then > a,, converges.
e If 0 < a, <b, and }_ a, diverges then Y b,, diverges.
11. What is the Limit Comparison Test?
Solution: Let L = limay, /b,
e If b, converges and L < oo then ) a, converges.
e If b, diverges and L > 0 then Y a, diverges.
12. What is an Alternating Series?
Solution: A series where every other term is a different sign.
13. What is the Alternating Series Test?

Solution: > (—1)"b, converges if lim b, = 0 and b,, decreasing.

14. What is the Conditionally Convergent?

> ay, is conditionally convergent if Y a,, converges but > |a,| diverges.



15. What is the Absolutely Convergent?
> ay, is absolutely convergent if 3 |a,| converges.
16. What is the Ratio Test?

an+1
Qn

Solution: Let L = lim

n—oo

e If L <1 then ) a, converges absolutely
e If L > 1 then > a, diverges

o If L = 1 then Ratio Test is inconclusive

17. What is the Root Test?
Solution: Let L = lim {/|ay|
n— oo

e If L <1 then ) a, converges absolutely
e If L > 1 then Y a, diverges

e If L =1 then Root Test is inconclusive

Class Problems

18. Which converge:
> n—1 > 2
L. II. -n
T; 3n+1 712::1 ne

(a) Neither of them. (b) I only (c) II only (d) T and II

Solution: I: Test for divergence. II: Ratio test

19. | Clicker | Which converge?
[ee) o0 1
%7 n en
Loy (2n 1) O

n=1 n=3

(a) Neither of them. (b) T only (c) IT only (d) I and II

Solution: I: Root test. II: Limit Comparison to 1/n?.

20. Which converge?

00 1 oo Y
L ;ﬂ 1. nz::lne

(a) Neither of them. (b) I only (c) I only (d) T and II

Solution: I: Compare to 1/n. II: Ratio test.

21. Which converge conditionally, but not absolutely?

— (—1)"n! — (-1)"
L. ;771” 1. ;n(lnnP

(a) Neither of them. (b) Tonly (c) IT only (d) I and IT

Solution: I: Ratio test gives

lim (n+ 1t —limn—i_1 n n—lim n )
(n+1)n+in! n+1\n+1) n+1)

IT: Absolutely convergent by integral test.




22. Which converge?
L a - n® +/3n6 +2n — 1 L b, =& (%)

4n3 4 2n 45 n+1
(a) Neither of them. (b) I only (c) IT only (d) I and IT

Solution:

The key here is that this is talking about convergence of sequences.
I: converge to (1 ++/3)/4.

II: converges to 0

23. For which of the following series is the Ratio Test inconclusive?

> n > \/E
I. — 11
n Z 1 + ’I’LQ

n=2 n=1

(a) Neither of them. (b) I only (c) I only (d) T and II

Solution: I: II:

24. Which converge?
o0 77,2 o0 3n
n 7r
L 1I.
Z (n + 1) Z n!

n=2 n=1

(a) Neither of them. (b) I only (c) IT only (d) I and IT

Solution: I: Note lima,, = 0 but lim(a,,)*/™ = 1/e and thus converges by root test.

IT: converges by Ratio test

25. Which converge?
Vn+l—yn—1 e +n
I 2_32 >

II.
3n _
n e 3

(a) Neither of them. (b) T only (c) II only (d) I and II

Solution: I: Rationalize numerator to get a,, =
II: Limit compare to 1/€2", converges.
26. Name the strategy(s) to use to determine convergence or divergence:
(a) 2(0.98)" Solution: Geometric series

(b) Z(—5)*" Solution: Geometric Series

1
(c) Z m Solution: Telescoping and comparison to p series

—1)"
(d) Z (3771 Solution: Alternating Series test

(e) Z ne™™ Solution: Integral test or Ratio test

n

2
(f) Z o Solution: Ratio test

|
(g) Z % Solution: Ratio Test

€
n

(h) Z % Solution: Root test

9 .
OV ity and limit compare to

N3z



