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Question 1[4+4]

1) Show that sup{ 2n2

3n2+1 : n ∈ N} = 2
3 .

2) Find sup(−
√

2,
√

2) ∩Q.

Question 2 [5] Define the sequence (xn) by

x1 = 1, xn+1 =
√

1 + xn.

Show that (xn) is convergent and determine its limit.

Question 3[4+4+4]

1) Show that if a series
∑∞

n=1 an is convergent, then limn→∞ an = 0.

2) Give an example of a convergent series which is not absolutely convergent.

3) Test the following series for convergence:

i)

∞∑
k=1

sin k

(1.001)
k
, ii)

∞∑
k=1

k2 + 3

4k2 + 5
, iii)

∞∑
k=1

e−k

kk
.
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