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13.12 Series

1. Prove that
rX

n=1

n = 1
2r(r + 1).

2. Prove that
rX

n=1

1

n(n+ 1)
=

r

r + 1
.

3. Let a 2 R with a 6= 1. Prove that
rX

n=0

an =
1� ar+1

1� a
.

4. Determine if the series
1X

n=1

1

n5
converges in R.

5. Determine if the series
1X

n=1

1

n2 + 4
converges in R.

6. Determine if the series
1X

n=1

1

n1/2
converges in R.

7. Determine if the series
1X

n=2

1

(n� 1)2
converges in R.

8. Determine if the series
1X

n=1

1

n2 + 1
converges in R.

9. Determine if the series
1X

n=2

n

n3 � 1
converges in R.

10. Determine if the series
1X

n=1

1

n+ 1
converges in R.

11. Determine if the series
1X

n=2

1

n� 1
converges in R.

12. Determine if the series
1X

n=1

n

n2 + 1
converges in R.

13. Determine if the series
1X

n=2

n
p
n� 1

converges in R.

14. Determine if the series
1X

n=1

2

3n + 1
converges in R.

15. Determine if the series
1X

n=1

3n + 1

4n + 1
converges in R.
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16. Determine if the series
1X

n=1

n3

2n
converges in R.

17. Determine if the series
1X

n=1

n!

nn
converges in R.

18. Determine if the series
1X

n=1

2n

n+ 1
converges in R.

19. Determine if the series
1X

n=1

2n

n!
converges in R.

20. Determine if the series
1X

n=1

(�1)n

n1/3
converges in R.

21. Determine if the series
1X

n=1

r
n

n+ 1
converges in R.

22. Determine if the series
1X

n=1

1

n7
converges in R.

23. Determine if the series
1X

n=1

1
p
n2 + n

converges in R.

24. Determine if the series
1X

n=1

n3

4n
converges in R.

25. Determine if the series
1X

n=1

sin(n)

1 + n2
converges in R.

26. Determine if the series 2
1 �

2
2 + 2

3 �
2
4 + 2

5 � · · · converges in R.

27. Determine if the series �1
2 + 2

3 �
3
4 + 4

5 �
5
6 + · · · converges in R.

28. Determine if the series
1X

n=1

(�1)n

log(n+ 1)
converges in R.

29. Determine if the series
1X

n=1

(�1)n
n

n2 + 1
converges in R.

30. Determine if the series
1X

n=1

(�2)n

n!
converges in R.

31. Determine
1X

n=1

�
1
10

�n�1
.

32. Determine
1X

n=1

n(15)
n�1.

166



Calculus Notes, Arun Ram, version: September 24, 2024

33. Determine
1X

n=0

�
1
7

�n+1

n+ 1
.

34. Determine
1X

n=1

�
1
3

�n

n
.

35. Determine
1X

n=1

n

3n�1
.

36. Determine
1X

n=1

1

n2n+1
.

37. Determine
1X

n=1

n(n� 1)
�
1
4

�n
.

167


