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Question 1 [3+3 points]
Test the following series for convergence:
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n=1(−1)n log n

Question 2 [3+3 points] Determine whether f is integrable over [0, 1], and evaluate∫ 1

0
f(x) dx whenever it exists.

1. f(x) =

{
1, if x ∈ [0, 1/2),

0, if x ∈ [1/2, 1]

2. f(x) =

{
1
2
, if x ∈ Q,

0, if x /∈ Q
Question 3 [3+3points] Write the following limits as integrals:

1. limn→∞
∑n
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k

n2+k2

Question 4 [7 points] Let fn : [0, 1] → R be defined as follows:

fn(x) =


n2x, if x ∈ [0, 1/n],

n2(x− 2/n), if x ∈ (1/n, 2/n],

0, if x ∈ (2/n, 1].

Prove that limn→∞ fn(x) = f(x) = 0. By comparing
∫ 1

0
f(x) dx with limn→∞

∫ 1

0
fn(x) dx,

show that the convergence of fn is not uniform.
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