Key to Practice Questions from Section 10.5

1. Complete the boxes and blanks. You can just circling the correct choices in the word bank.
o0
a. 1

To use the Direct Comparison Test to show the series Z ¢, diverges,

- n=1
we find a series Z d and must show that, for some large enough n, we have ¢, dp.
n A~
{convergen@ n=1 { < ’®}
ii. Below is a plot of (n, ¢,) and (n, d,). Insert in the box which is ¢, and which is d,.

o0
b. i. To use the Direct Comparison Test to show the series Z ¢, converges,
n=1
o0
we find a series Z d, and must show that, for some large enough n, we have ¢, dy.
@divergent} n=1 {( :) >}
ii. Below is a plot of (n, ¢,) and (n, d,). Insert in the box which is ¢, and which is d,.
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i. Suppose Finn decides to use the Direct Comparison Test to investigate the series Z —_—
n=1 N
— Inn —
Complete the boxes. Finn chooses to compare Z —— to the series Z 1
n=1 n=1
. Inn n g
He tells you, “Since In n < n, then <— =1 You respond:
n n
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Finn goes on to say “We know that Z 1= because of the ?
n=1 (Give a reason for your answer such as harmoni ies withp > 1,
p-series with p < 1, geometric series

th Term Test for Divergencedetc.)

He concludes “Therefore by the Direct Comparison Test we know

> lnn
Z —— diverges.”
n
Yourespond: A.

n=1

Finn’s conclusion is fishy.

A series with a sum smaller than one that diverges could have
either a finite sum (converge) or infinite sum (diverge).



ii.
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ii.

nn

oo
. . \ .
What alternative Convergence Test(s) could Finn use to show Z diverges?
n . . A N
1 n=1 (p-series with p > 1, p-series with p <1,
Select all possible answers. S omatric setin i et Test)

« In2h
= o0,

1
Inx- —dx = lim

S
z n diverges by the Integral Test since /
X

n=1 1 b—

(o0
Suppose Gil decides to use the Direct Comparison Test to investigate the series Z (—) .

i\ nd—n+1
(o0 o0 1
. n . -
Complete the boxes. Gil compares Z ————— | to the p-series E — = ?15_2 This result
n=1\n"—n+1 el n2 6 brought me
world fame.

. . 1 n
Gil tells you, “Since n* —n+ 1< n® for n> 1, then — ===
n n
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n
Gil concludes “Therefore by the Direct Comparison Test we know z (3—) converges.”
n=1\n"—n + l

g Gil’s conclusion is fishy.
e A series with a sum larger than one that converges could have

either a finite sum (converge) or infinite sum (diverge).

Yourespond: A.

What alternative Convergence Test(s) could Gil use to show Z (;) converges?

i\ ni-n+1 = :
. (Geometric serie€_Limit Comparison Test
Select all p0351ble answers. Integral Test, nth Term Test for Divergence)

o]
1
2 —r converges by the Limit Comparison Test with « = — % andb =—.
3 no3 noo2
n=1\n"—n+1 n°—n+1 n
a a 1 2 1
lim — = lim — - — = lim n .2~ 1. Since Z — converges (p-series, p = 2),
n— oo bn, n— oo 1 bﬂ, n— oo n3_n+1 1 n=1 n2
o]
we have by the LCT that converges.
n=1\n"—n+ 1



Consider the series

n=1

0 s 2
sin“n .
—— will
n=1 n di
iverge} _— — o
ol I
b. Complete the box: We can use the Direct Comparison Test with Z ll —7 4 Ito validate our claim in part a.

n—l" _

¢. Assuming the contents of the dashed box are same as the nth term of your series in part b, which choice is true?

_ = = 5 —_ = =

_ sin 2n LS L I sin’n
Circle one and complete the box: @ < | I ii. | <—
n74 I 714 l n74

| I_ _ _1

d. Complete, assuming the series in tbe dashed box below is what you wrote in the box in part b.

i will because  P-series with p=7/4>1

= = 5
=Ly onT 14l : : N —
converge, diverge} (Give a reason for your answer such as harmonic serie§ p-series with p > 1
=== p-series with p < 1, geometric series, nth Term Test for Divergence

-1

__II

Consider the series Z tan_n Complete the boxes and blanks. 2 could be replacezd by any
n=1 higher value, i.e., 3—, since 772 is
0 t -1 ) n
a. Z ann T will the least upper bound of tan 'n.

P @iverge}

o0
b. Complete the box: We can use the Direct Comparison Test with Z
y=tan" x n=1 3"

/2 to validate our claim in part a.

¢. Assuming the contents of the box are same as the nth term of your series in part b, which choice is true?

-1 -1
n/2
tan n < i, < tan n

Circle one and complete the box: 1.
3n 3n 3n

d. Complete, assuming the series in tbe box below is what you wrote in the box in part b.

Z A because Geometric series with r=1/3

n
n=1 3 {convergd) diverge} (Give a reason for your answer such as harmonic series, p-series with p > 1,

p-series with p < 1(geometric seriesynth Term Test for Divergence)



4. Consider the series

. Complete the boxes and blanks. 2n* —cos’n < 2n?
=1 2n?= cos’n 1 < 1
o0 —
n . 2n? 2n2— cos’n
a. TS will
=1 21n“— COS8“n (di
n {converg n < n
2n? 2n2— cos’n
1 1/2 n
1/4 - =5 2
n 2_ y
1/2 could be replaced by any lower value such as 1/4, i.e. n 2n7=cosTn

n
since we want a function below

> .
2n2— cos’n
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Y1=(RIr(2K2-cosiRIcosiK))
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b. Complete the box: We can use the Direct Comparison Test with E I

n=1]

X=1 ¥=6.5854549

B | to validate our claim in part a.

¢. Assuming the contents of the dashed box are same as the nth term of your series in part b, which choice is true?
, ) n . | . boya n
Circle one and complete the box: i ———— < | I ii. | <
2n?— cos’n I I n 2n?— cos’n
S EE——
d. Complete, assuming the series in tbe dashed box below is what you wrote in the box in part b.
_———
= |
Z 1/4 1 ill b Harmonic Series
| p Vi ecause
n=1 | n

I {convergg diverge (Give a reason for your answer such 4g harmonic serigs, p-series with p > 1,
—— —

p-series with p < 1, geometric series, nth Term Test for Divergence)

. e = 6n° +n+7
5. Consider the series » a, = Y ————
n=1 n=1 1 +2n

. Complete the boxes and blanks.

L . . 1 = on’+n+7
a  We can use the Limit Comparison Test with b, =|  — to show S 22271 will

5
n3 ‘= n+2n @iverge}

b. Complete, assuming b, is what you wrote in the box in part a.

o0

> b, will because _ p-series withp =3

n=l @iver ge} (Give a reason for your answer such as harmonic seri -series with p > 1
p-series with p < 1, geometric series, nth Term Test for Diver

.o a 1 6n2 3 5

% _ ) . n“+n+7 n° _ .  6n’ _
Thelm“l’j{lb 6 lim a - — = lim 5—-——hm—5—6

n— oo  n n—o N°+2n 1

n— oo n



6.

. . > 5n° +8n’
Consider the series ) a,
; z V' +8n?
1
a. We can use the Limit Comparison Test with 5, = .

b. Complete, assuming b, is what you wrote in the box in part a.

to show

. Complete the boxes and blanks.

5n° +8n’

S An'? + 807

will

{conver@

> b, will because Harmonic Series
n=l1 {Converg@ (Give a reason for your answer such €s harmonic series)p-series with p > 1,
p-series with p < 1, geometric series, ntl or Divergence.)
. ..4..a
The limit lim =+ = 5 . 1 S+ 482 n o _ . 5nb _ 5
e b lim a - — = lim —-——hm—ﬁ—
n— oo b n— co «/n12+8n2 1 n-oo N
00 o0 7
7. Consider the series Z a = Z ———— . Complete the boxes and blanks.
n=1 n=1\/n3+4n+]6
1 0
We can use the Limit Comparison Test with b = 32 to show a, will
n n=1 @ diverge}

b. Complete, assuming b, is what you wrote in the box in part a.

> b, will because p-series with p = 3/2
n=1 @diverge} (Give a reason for your answer such as harmonic serie§, p-series with p > 1
p-series with p < 1, geometric series, nth Term Test for
T a 1 7 n3nR2
noo_ . . —
The limit lim —* = 7 lima - — = lim : =17
n—wo h nop 3 1
n n— oo n n— oo \/n‘+4n+16
" o0
8. Consider the series Y a, = E . Complete the boxes and blanks.
n=1 n=1 211 - 1
1 1 \» .
We can use the Limit Comparison Test with b, = ——=| — | | toshow > a, will
on 2 n=1 Wiverge}

b. Complete, assuming b, is what you wrote in the box in part a.

o0
> b, will because Geometric series with r =1/2
n
n=1 {converge, diverge} (Give a reason for yousamswer-steh as harmonic series, p-series with p > 1,
p-series with p < h Term Test for Divergence)
. . . a 8 2]1 8 . 2;1
no_ . . — .. —
The limit }g}}) s 8 lim a - — = lim -— — lim -
n n— o n n— oo 2n—1 1 n— oo 2n

S(h—1D(n+4) (n+3)(n+2)

Complete the boxes and blanks.

9. Consider the series ian = Z

n=1 n=1

(n3+ 3rz)(2n+ 1)2

1

We can use the Limit Comparison Test with b = »

to show Zan will

n=1

{conveyge, diverge}

b. Complete, assuming b, is what you wrote in the box in part

o0
Z b, will because Harmonic Series
n=1 {conver@ (Give a reason for your answer such @ Earmonic series,);—series withp > 1,
p-series with p < 1, geometric series, nt or Divergence)
. ....a 5 . 1 . 5( n4+ terms of lower degree n 5n° _
The limit lim =+ =|—|. lima - — = lim ( f gree) -— — lim — —
noe b 4 I (n3+3n) (4n2+ terms of lower degree) 1 no oo 4nd
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10. Consider the series > a = e—. Complete the boxes and blanks.
. o 2 p
n=1 n=1 <€ -

1 1\~
a. We can use the Limit Comparison Test with b, =], 4x - (;j to show Za ill
n—liverge}

b. Complete, assuming b, is what you wrote in the box in part a.

Z b will because Geometric Series with r = ¢™* (You could also use Integral Test)
n
n=1 @iverge} (Give a reason for youranswessuch as harmonic series, p-series with p > 1,
p-series with p < l,th Term Test for Divergence)

The limit lim 2= =

n—wo h

1 ) Qe+ 4 e4n . 9€5n+ 464” o 965” 9
—_— — lim —— — lim - —
n— oo bn n—co 2€ Sn_2 1 n— o 2e5m—2 n—oco 2€ on 2




