
Math 252: Quiz 9 31 March, 2022

Name: / 25

30 minutes maximum. No aids (book, calculator, etc.) are permitted. Show all work and use proper notation
for full credit. Answers should be in reasonably-simplified form. 25 points possible.

1. [9 points] Do the series converge absolutely, conditionally, or neither (diverge)? Show your work and circle
one answer.

a.
•

Â
n=1

(�1)n n�2p
n

CONVERGES
ABSOLUTELY

CONVERGES
CONDITIONALLY

DIVERGES

b.
•

Â
n=1

(�1)n

n2

CONVERGES
ABSOLUTELY

CONVERGES
CONDITIONALLY

DIVERGES

c.
•

Â
n=1

cos(pn)p
n

CONVERGES
ABSOLUTELY

CONVERGES
CONDITIONALLY

DIVERGES

SOLUTIONS

Lisa n=hI•rn-,¥_=+•
so diverges by divergence test

0

£ / ant = §? ntz converges (p=-2)
h= I

①
= §

,

bn= ¥20
'
bn-70 , bn decreasing

•
so conveys by AST

§ ,

Ian / =§? In dirges (p=o.5)
0
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2. [6 points] Use the ratio or root test to determine whether the series converges or diverges. Show your work.

a.
•

Â
k=1

k3

3k

b.
•

Â
n=1

(n+2)2

n!

3. [3 points] How close is the partial sum S10 =
10

Â
n=1

(�1)n

2n+1
to the convergent infinite sum (series)

•

Â
n=1

(�1)n

2n+1
?

That is, how large is the remainder R10? Give a brief explanation, and then answer quantitatively in the box,
using the fact that the series is alternating.

|R10|

2

f- ¥;zÑ¥=£÷•⇐r¥=§< ,
so converges by root test

[ratio test also works fine]

n→

=lin€!
p=
bin

n→•cn+z5CntD ?

cn+n
= his.FI?F-cn+I=0S0conMFatiotest

by

bn=¥ , ,
lRnl±bn+B§Tt

.

series
f
use N=lO :

lRiol⇐z¥+T¥
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4. [4 points] Find the radius and interval of convergence of the power series
•

Â
n=1

(2x)n

n
. Show your work.

R = interval:

5. [3 points] Use the geometric series
1

1� x
=

•

Â
n=0

xn to find a power series for the function f (x) =
x2

1+ x2 .

3

root test :

p=k→Ñ¥T=kÉ•'¥=
SO 12×1<1 ⇐

-1<2×-1 ⇒ -⇐ ✗ a-t

×i converges CAST)

×= §
,

nt diverges (harmonia)

=L [-4,1-2]

5-G) =×2¥*, = ✗
2[ C-✗7h
n=o

=Éai
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Extra Credit. [2 points] Explain why
•

Â
n=1

(�1)n sin
✓

1
n

◆
converges conditionally.

BLANK SPACE

4

original series converges :

bñsinltn)
,
benzo, fI•bn=GI•sinHn)

= sihco)=g
b.n decreasing because

abs. series diñyn :Esinc-H-imitompaE.IE?reas#n--i
figs sihlj-I-fiz.si#=/
and §=

,

# dweips (harmonic

SI Converges conditioned

✗


