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(1) Improper integrals: Rational functions
(2) Improper integrals: Exponential functions
(3) Improper integrals: Special functions
(4) Improper integrals: Analysis and applications

1. Improper Integrals: Rational functions
For each of the following integrals:

(a) graph the integrand,
(b) determine if the integral converges, and
(c) evaluate the integral as appropriate.
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2. Improper Integrals: Exponential functions
For each of the following integrals:

(a) graph the integrand,
(b) determine if the integral converges, and
(c) evaluate the integral as appropriate.
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3. Improper Integrals: Special functions
For each of the following integrals:

(a) graph the integrand,
(b) determine if the integral converges, and
(c) evaluate the integral as appropriate.
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4. Improper Integrals: Analysis and applications



   (1)
Let A, r ∈ ℝ. Analyse ⌠⌡0

∞
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integral on the left is an improper integral of the first kind and the improper integral on
the right is an improper integral of the second kind.
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   (4)
Let n ∈ ℤ≥ 0. Show that n! = ⌠⌡0

∞
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∞
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   (7)
Let B(m + 1) = ⌠⌡0

1
x m−1(1 − x)−1/2  dx.

(a) Explain why B(m) is improper for all values of m.
(b) Find the value of B(1).

(c) Show that B(m + 1) =
2m

2m + 1
B(m).

(d) Find the values of B(2), B(3) and B( 4).



   (8)
Let Γ( p) = ⌠⌡0

∞
x p−1e−x   dx.

(a) Explain why Γ( p) is improper for all values of p.
(b) Evaluate Γ(1) and Γ(2).
(c) Show that Γ( p + 1) = pΓ( p).
(d) Find the values of Γ(3), Γ( 4) and Γ(5).
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