408L CLASS PROBLEMS

APRIL 17TH, 2020

Problem 1. Determine whether Y. 0 7207 converges or diverges.

Solution. We can apply the ‘comparison test‘ with the harmonic series Z% to find this

series | diverges|.

Problem 2. Determine whether >, (-2 H)"2 converges or diverges.

Solution. The exponent suggests the | roottest|. For a, = (nLH)”Q, we have:

1 no., 1
ap = = .
1
We have lim,, (1 + %)” = e, so lim,_,x a; = % As é < 1, the root test implies that the

series converges |.

Problem 3. Determine whether Y,” % converges or diverges.

Solution. Let a,, = }i? . We then have the (recursive) equation:
2n +1
Apy1 = Q.
n+1 3n + 1 n
This suggests using the | ratio test |
By the above, we have:
. Ap+1 . 2n + 1 2
lim = lim —.
n—w  Qy, n—oo 3n + 1 3

As this limit is less than 1, the series .

Problem 4. Determine whether > | tan(+) converges or diverges.

Solution. We use the ‘comparison test‘ with the harmonic series. Let a,, = tan(+) and
b, = % We then have:




Therefore, the comparison test applies, and we deduce that the series as the

harmonic series does.

Problem 5. Determine whether 3% (—1)"n~ 10 log(n) converges or diverges.

Solution. The series by the ‘ alternating series test ‘

Problem 6. Determine whether Y, (sin(+) — )" converges or diverges.

Solution. The exponent suggests using the |root test]. For a, = (sin(1) — )", we have:

1 1 nsin(%) — 1
lim a7y = lim sin(—) — — = lim #
n—0 n—0 n n n—0o0 n

The numerator has limit 0 while the denominator has limit oo, so this limit is 0. Therefore,

the root test implies the series .

Problem 7. Determine whether Y.” 2-108(") converges or diverges. Deter-

mine whether >.* 37 108(") converges or diverges.

Solution. We have:

1
nlog(?) '

Therefore, the series by the test as log(2) < 1. However, the second series
by the same reasoning, as log(3) > 1.

(Of course, log indicates natural log throughout this problem.)
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