McCombs Math 232 Test 1 Part 1 Fall 2019 Key

[©.9]
1. Consider the series Zan such that a,, >0, and Sn =the n-th partial sum of the series.
n=1

Complete each statement.

(6 points) (i) If ,}LIEO(Sn):; then ’}erolo<an>:0

because

lim (Sn> :% means that the series converges to the sum l, so lim (an) MUST = 0
n—oo

n—oo

! then | Iim Sn) = does not exist

(6 points) (i) If lim (an>:

n—oo

S|

because | lim (an) = 0 means the series MUST diverge.
n—oo

> [|2cos(n)+3 . ves di
(6 points) (iii) The series Z[_‘ 5( ) ’ converges verges
=\ 42 (choose one)

S
5

&8
because |we can use the Basic Comparison Test with Z

n=1

‘2 cos(n)—i—?a‘
w42

% is a convergent p-series withp =5 > 1

n

a =
n

5 5 >
<5, 3

T +2 )
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2. Answer each question for the series Z

(n+2)

(6 points) (i) Use the Limit Comparlson Test to determine whether the series converges or
diverges. You must show supporting work.

converges diverges

(choose one)

is a convergent p-series withp =2 > 1
<n+2) n n—1\n
2
lim [a—"] = lim 6 L PN 6% =1>0 and finite
n—oo| by | n—oo n(n—l— 2) 6 6n

(6 points) (ii) Determine the value of the partial sum SS' You must show supporting work.

6 6 6 6 6 3,2, 1,6
Ss=—+—+—Ft—F+——==24F - —
1324 35 4.6 5.7 4°5 4 35

(6 points) (ii) Determine the total sum of the series, if it exists. You must show supporting work.

S= lim (S,)= lim 3,3.3 3 | 343 g_o-|34322
n—00 n—00 1 2 n+1 n+2 2 2 2

P ELERES o é_i]:[§_§]+[§_§]+[§_§]+[E_é]+
— n(n+2) —\n n+2 1 3 2 4 35 4 6
n=1 n=1

6 A B

m:n+n+2 whenn=0: 6= A4(2)+B(0)= 4=3
whenn=-2: 6= A(0)+ B(-2)= B=-3

33 3 3] (3 3 3 30 (3 3).(3 3) 3,3 3 3
S =|>-3 === [+|=—= Sy=|=—Z|H|==|+|Z-=|=242->-=
13 1 3) |2 4 1 3) |2 4 (3 5/ 1 2 45
333 3 (3 3.3 3 3 3 3 3 3 3
e e e S,=-+=——~—
12 4 5 (4 6/ 1 256 12 n+l n+2
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(6 points) 3. Choose the best answer.
(0.0

The series s !

s s T n+1
=7y (1
R T

converges conditionally
A

converges absolutely
B

n1/4J

diverges
C

because

we have an alternating p-series with p = i <.

n
4. Consider the series

2

. Determine whether the given statement is TRUE or FALSE.

7" 3"
&) 5” [&.9] 5”
(4 points) (i) Z[ converges by the Basic Comparison Test with Z =
n
. " = = FALSE
S MUE LS
7" =3 7" 1 7 (choose one)
—_—
convergent geometric with rzg
o0
Convergence by the Basic Comparison Test requires a, <b,, with an convergent.
because o=l
. 5" " N oan
But we have a, >b,, i.e., >—since 77 —3" <7
7n=3" 7"
o0 5” [©.9] 5”
(4 points) (ii) Z diverges by the Basic Comparison Test with z =—1.
n=1 7n—3n n=l1 7n
TRUE FALSE

(choose one)

o0

o0 5 ’
But we have an = Z[;]

n=1 1
[

because

. 5
convergent geometric with r:;

o0
Divergence by the Basic Comparison Test requires a, > b, , with an divergent.

n=1
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5. Choose the best answer for each question.

Sn
(4 points) (i) The series Z[H—
n=I
converges conditionally converges absolutely diverges
A B C
: 6" | 30
because | lim <an) = lim [1—1— ] —e =0
n—oo n—oo
00 210
(4 points) (ii) The series Z Z
n=1(n +\/7 =1
converges conditionally converges absolutely diverges
A B C

because |it behaves like a p-series with p = 7 > 1.

(6 points) 1. Determine whether the given sequence converges or diverges. If it converges
find the limit. You must show supporting work.

M5 (3 (4"

n+m on - n+m on 7r5n
] lim[ ] zlim[l—l——] T
n

n n—oo n n—oc

We have the sequence [

n=1
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converges diverges

S5

with limit = |e

(choose one)

(6 points) 2. Use the Ratio Test to determine whether the series converges or diverges.
You must show supporting work.

S

converges diverges

(choose one)

a
because | lim | 1L | =3 1
n—oQ an 5
n+1 5 n+4
lim| 2L | = lim 3 <n )
oo @, | n—oe| 52 (pgs) 3
1

5[ 3" | (n+ 4 1 3
=lim| =~ ||~ — §]<3><1):§<1

n—oo| § 3 n+5

(6 points) 3. Determine whether the series is absolutely convergent, conditionally convergent,
or divergent. You must show supporting work.

ZOO] \/n +9n+5 f: \/n6 NEOO]_ )n 1
ol
=0 n +1 n=0 n n=0
absolutely convergent conditionally convergent divergent

(choose  one)




because

4. Consider the series Z[
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it acts like the alternating harmonic series

10" )

(6 points) (i) Determine the sum of the series when x = 5.
You must show supporting work.

2

10"

o0 n
} Z[ ] OJ geometric series with » =

N —

1
sumzizizl
1—r 1

-
2

and a

N —

(6 points) (ii) Determine all values of x for which the series converges.
You must show supporting work.

2

10"

o8 n
Z[ﬁ)] geometric series with » =

n—=

The series converges provided that [ <1.

10

o0
5. Consider the series Z a,

‘<1;» <2

<1=|-10 < x < 10

10

X

10

and an such that a,>0 and b,>0.

n=l n=1

(6 points) (i) If the series Zan diverges, then the sequence {an }?O MUST diverge also.

n=1

TRUE FALSE

(choose one)
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because

(1
for example, g [—
n

1

(0.¢]

: 1
diverges, but {—}
]

converges to 0.

00 [0.8]
(6 points) (ii) If the sequence {an }1 converges, then the series Zan MUST converge also.

n=I

TRUE

FALSE

(choose one)

o

because

for example, {l}
"h

o0

converges to 0, but Z
1

n

F

] diverges.

BONUS

[0.8] o
(4 points) Give SPECIFIC examples of series Zan and an

n=1 n=1

o0 o0 09
so that Zan and an both diverge, but Z(“n -bn) converges.
n=1 n=1 n=1

) )

E a, = —
n

n=1 n=I L

—_—

divergent
harmonic series

|

o0 o0

Z(“n'bn)zz

n=I n=I

1

an - Z
n=1 n=1

[ —

1

n1/2

divergent p-series

1
p==<l1

convergent p-series

3
A
=y

2



