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Solutions will be collected during the lecture on Wednesday January 23.

1. [2x3 points] Compute the following improper integrals:
a)
∫ +∞
0

dx
x2+x+1

; b)
∫ 1
0

dx√
1−x ; c)

∫ +∞
0 x2e−xdx.

2. [3 points] Identify all p ∈ R for which the improper integral
∫ +∞
1 xpe−xdx converges. Justify

your answer.

3. [2x4 points] Show that the following improper integrals converge:
a)
∫ +∞
1 e−x

2
dx; b)

∫ +∞
1

x−2
x3+x+1

dx; c)
∫ +∞
0

sinx
1+x2dx; d)

∫ +∞
1

cosx√
x
dx.

4. [2 points] Show that 1
1·2 + 1

2·3 + 1
3·4 + . . .+ 1

n(n+1) + . . . = 1.

(Hint: Use the equality 1
k(k+1)

= 1
k
− 1

k+1
)

5. [3 points] Identify all p > 0 for which the series
∞∑
n=2

1
n(lnn)p converges. Justify your answer.

6. [2x3 points] Prove the convergence of the following series:

a)
∞∑
n=1

2n+1
n3−n2+1

; b)
∞∑
n=1

n√n
n2 ; c)

∞∑
n=1

(√
n2 + 1− n

)2
.
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