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MAT 127 HW 20-25

1. PROBLEMS

. Find the Maclaurin series of F'(x) by integrating the Maclaurin series of the the

integrand.
x
F(x):/ el dt.
0

. Determine if the following series converge.

> e
“ 2nln(n)’

. Determine if the following series converge.

i 29— In(n)
n=3

Determine if the following series converge.
i cos(n) + 2
—
n=3 "

. Determine if the following series converge.

o0

n!
; (n+3)I°

2. ANSWER KEY

00 pint1

D =0 Tnsiml"
Diverges.
Converges.
Converges.
Converges.

3. SOLUTIONS

. Consider F(z) = [; el"dt. And note that the Maclaurin series of f(z) = et is
Yoo i—?. Thus, the Maclaurin series of F is
T O 4dn 4in 4n+1 0 4n+1
t t t z
TS ST o TS S
0 = — (4n+ 1)n! = (4n+ 1)n!

on [3, 00) satisfies the hypotheses
dz)

1
2z In(x)
of this test. So consider (We will the u-substitution v = In(z) so du =

> 1 L[> 1 de 1 [* 1 1
gorrdr=5 [ =0 [ —du= lim In(N) ~In(In(3)).
/3 2xln(:c)dx 2/3 In(z) = 2/1(3) udu 2Ng>noo n(N) —In(In(3))

n

1
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Thus we see that this integral diverges so the sum diverges.

. Consider:
—In(n) _ — I
Z 2 Z 9In(n) Z eln(2)In(n) - Z nln(2)
n=3 n=3 n=3 n=3
And as In(2) > 1 we have by the p-series test that this sum converges.
. Consider:
(o]
cos(n) + 2
>
n=3
Note that cos(n)+2 < 3 so COS(")+2 < -3 And by the p-test we know that >°° , %
cos(n)+2
converges so by comparison we have ang a3 converges.
. Consider”
o.) o
> imim o 1
nil n—|—3 —=( (n+1)(n+2)(n+3)

And note that
(n+1)(n+2)(n+3) =n®+6n> +11n + 6.
Soforalln <1
n® +6n’ + 11n + 6 > nd.

And so
1 1

(n+1)(n+2)(n+3) ~ nd
And by the p-test we know that > >° 4 n% converges so by comparison we have

oo
> Ay +3), converges.
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