
408L CLASS PROBLEMS

APRIL 10TH, 2020

Problem 1. Does
ř8

n“1p´1qn 1?
n
converge or diverge?

Solution. As limnÑ8
1?
n

“ 0 and 1?
n
is decreasing, the alternating series test applies and

we see that the series converges .

Problem 2. Does
ř8

n“2p´1qn 1
logpnq converge or diverge?

Solution. Again, As limnÑ8
1

logn
“ 0 and 1

logn
is decreasing, so the alternating series test

applies and we see that the series converges .

Problem 3. Does
ř8

n“1p´1qn n?
4n2´1

converge or diverge?

Solution. We have:

lim
nÑ8

n
?
4n2 ´ 1

“ lim
nÑ8

1
b

4 ´ 1
n2

“
1

2
‰ 0

so the series diverges .

Problem 4. Does
ř8

n“0p´1qn cospnπq converge or diverge?

Solution. We have cosp0 ¨ πq “ 1, cosp1 ¨ πq “ ´1, cosp2 ¨ πq “ 1, etc., so cospnπq “ p´1qn.
Therefore, we can write the series as:

8
ÿ

n“0

p´1qn cospnπq “
8
ÿ

n“0

p´1qnp´1qn “
8
ÿ

n“0

p´1q2n “

8
ÿ

n“0

`

p´1q2
˘n

“
8
ÿ

n“0

1.

Obviously this series diverges .

Problem 5. Does
ř8

n“1p´1qn ¨ n ¨ sinp 1
nq converge or diverge?
1



Solution. Recall that limxÑ0
sinpxq

x
“ 1. Therefore, limxÑ8 x ¨ sinp 1

x
q “ 1 as well. We

therefore see that the series diverges .

Problem 6. Does
ř8

n“1p´1qn
`

π
2 ´ tan´1pnq

˘

converge or diverge?

Solution. We have limxÑ8 tan´1pxq “ π
2
, so the terms in the series do limit to 0.

Moreover, we have:

d

dx

`π

2
´ tan´1pxqq “

´1

x2 ` 1
ă 0.

Therefore, the function π
2

´ tan´1pxq is decreasing.
Finally, we note that tan´1pxq ă π

2
for all x, so the function π

2
´ tan´1pxq is positive.

Therefore, the alternating series test applies and we deduce that the series converges .
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