Solutions for Practice Questions for Exam 3 Math 132

1.

Determine whether or not the sequence {a,} converges and find its limit if it does
converge.
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Solution: lim——-— =0, therefore the sequence diverges.
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Find the Taylor Series for
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3. Evaluate the indefinite integral as an infinite series
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4, Find the sum of the following series:
n
(e
a. —
52)
Solution: This is a geometric series with a=E and r _t SO
VA T
_eln e
l-eln n—e
b, Y2
' “~n?-1
) .. . . 2 1 1
Solution: this is a telescoping series = — , SO

n-1 n-1 n+1

1 1 1 1
| — = || ————
(n—z nj (n—l n+1j

S,=a,+a,+a,+---+a,,+a,

GG

And S=I1im§, =

n—oo



NgE

>
Il
N

Sol

>

n=1

ution:

MEEE

ERHE A EIE

7/11  9/25 17
1-7/11 1-3/5 20

5.  Determine whether the following series are absolutely convergent, conditionally

convergent, or divergent. .

a.

Justify your answers by citing relevant tests or reason.
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Solution: Y |a,|= Z% is divergent since it is a p-series with p=1/3<1.
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6.  Determine the interval of convergence for the following power series:
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Solution: Use the ratio test to determine convergence of > |a,|.



_{(n+) 10" | X2 nix®"
m%( 10)'“1 | " g () =ee Thus ZO 10°

if x=0 otherwise it diverges.
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Solution: Use the ratio test to determine convergence of Z|an| :
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it is the alternating harmonic series. At x =4 we get Z— which is a

n=1
divergent p-series. Thus the I0C is [-2,4)
= (2x-1)"
Z; n®+1
Solution: Use the ratio test to determine convergence of Z|an| :
. n+1 2
|(2X Y " +1 |—| 2x—1lim n—+ =[2x—1] thus the series

n—oo

(n+1)°+1 (2x-1)’ > (n+1) +
converges absolutely if |2x —1| <1< 0< x<1. Check the endpoints

x=0andx=1. At x=1, Zle compare to Ziz now
n=0 + n=1
1 1 =1
<— Vn 21 and since Z— IS a convergent p-series (p =2) then

n’ ~n

converges (absolutely) so Z >

n=0

also converges since it is

0

n’
Z
l
(:1)1, consider > |a,|=

eventually the same. At x=0, >
0

0

is convergent from above thus »_ (:
n=0

1 converges absolutely. Thus the

10C is [0,1].



Determine whether the following series converge or diverge. Justify your answers
by citing relevant tests or reason.
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Solution: Let f (x) = for [2,00). Now f is a positive and continuous
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By the integral test since dx diverges then diver es
Y J J X+/In x J Z \/ d

2
=( 3n Y
nz_;‘(l+8n]

Solution: limp Sn =lim Sn =§<1,Thusbythe Root Test
o \\ 8n+1 —>e8n+1 8

=( 3n Y
Y| ——| converges.
(1+8nj

n=1

itanfln
n=1 n\/ﬁ
tan™n 2
Solution: Note tan™ n<E vn >1 which implies that a—<% vn>1
n n

. T 1 .. . .
and since — E — converges (It IS a constant times a Convergent p-serles)
2 I,]3/2

then itan*n is convergent by the DCT
n=1 n\/ﬁ .
- n n
-1
nz_ll( ) n’+25
. , 25— x°
Solution: — >0vn>land f'(x)=———-<0Vx>55s0
n"+25 (x*+25)

>u,, ¥Yn>5 thus by AST i(—l

> (-

n=1

> is convergent and so
n°+25

is also convergent since it is eventually the same.



