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Questions

1. Evaluate the following improper integrals:

(a)
∫∞
0

1
1+2t2 dt

(b)
∫∞
1

ln(x)
x2 dx

(c)
∫ 0

−∞
ex

1+ex dx

(d)
∫∞
0

x
ex dx

(e)
∫∞
0

e−
√
sds

(f)
∫∞
−∞

1
25+z2 dz

(g)
∫∞
3

1
x ln2(x)

dx

2. Given that
∫∞
−∞ e−x2

dx =
√
π, evaluate: ∫ ∞

−∞
e−(x−µ)2/σ2

dx

3. The Γ function is defined for all s ∈ (0,∞) by

Γ(s) =

∫ ∞

0

xs−1e−xdx

(a) Find Γ(1) and Γ(2).
(b) Use integration by parts to show that Γ(n+ 1) = nΓ(n).
(c) If n is a positive integer, what is Γ(n)?


