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Unit #5: Improper Integrals
Topic: Double-Sided Improper Integrals
Objective: SWBAT integrate improper integrals with infinite discontinuities by using limits

Warm Up #5:

Identify any points of discontinuity for each of the following and identify the type of
discontinuity:

3 _x—1
a) f(x) =5— b) f() =52
x2 — 4 x2 -9
) &) =5= ) /=213

Evaluating Improper Integrals Case 2
Case 2: Integrands with Infinite Discontinuities

Another type of improper integral occurs when the integrand has a vertical asymptote at a
limit of integration or at some point between the limits of integration. In order to evaluate
these integrals, we use the following methods.

1) If f(x) is continuous on (a, b] and discontinuous at a, then
b b
f f(x)dx = lim f f(x)dx
a coa* Cc
2) If f(x) is continuous on [a, b) and discontinuous at b, then
b c
j f(x)dx = lim j f(x)dx
a i a

3) If f(x) is discontinuous at c, where a < ¢ < b, and continuous on [a,c) U
(c, b], then

[P fedx = [CfGodx + [ fx)dx
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Example #1:
1dx

0 Vx

Find the value of

Example #2:
2 1

1 x-2

dx

Find the value of

Example #3:
2 dt

Find the value of 0 m
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Problem Set #b5: Find the value of each of the following integrals and determine whether
they are converging or diverging.

3 dt 2 dx
1' fz (3—t)2 2' f_zx_z
1 1 11
3. fO %dx 4., 0 Fdx
2 dx 4 1
5. fO m 6. fO mdx
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7 fl x+1 dx 3 fz dx
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9. J, e dx 0. [, "y Tfe /vdy
11. | /2 tanxdx 12. [ Inxdx
“J0 " J0
Answers:

1.D 2.D 3.3/2 4D 56 6.4 7.3 8D 9.2 10.D 11.D 12 -1



