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A Table of Integrals

We have covered several techniques for finding the
antiderivatives of functions. There are many more such
technigues and extensive integration formulas have been
developed for them.

You can find a table of integrals on pages 491 and 492 of the
text that include some such formulas for your benefit. We will
now consider some examples that illustrate how this table
can be used to evaluate an integral.




Example 1

2X dx

J3+ X

Use the table of integrals to find _[

Solution:

We first rewrite j =3 :2_[ e

NEES 3+ X

Since 3+ x is of the form Va+bu, witha=3, b =1, and
u = X, we use Formula (5),

j% . ?jz (bu—2a)va+bu +C
_|_

obtaining

X dx 2 e
ZIMZZL(DZ (x—2-3)\/3+x}+C —3(x 6)vV3+x +C
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Example 2

Use the table of integrals to find j'xz\/3+ x2dx

Solution:
We first rewrite 3 as (+/3)% so that +/3+ x* has the form

Ja? +u? with a=+/3 and u =x.
Using Formula (8),
4
juzx/a2+u2du =§(a2+2u2)\/a2+u2 —%In‘u+\/a2+u2 +C

obtaining

szx/3+ X° dX :§(3+ 2X° )3+ X° —%In‘x+\/3+ x°|+C




Example 5(a)

Use the table of integrals to find I x2e ™2 dx

Solution:
We can use Formula (24),

1 n i
J‘uneaudu _ e __Iun leaudu
a a

Letting n = 2, a = - %2, and u = x, we have

_ 1 _
J‘Xze( 1/2)xdx : Xze( 12)x

(=2)

= —2x%e X 4 4J. xeYP%dx




Example 5(b)

Use the table of integrals to find _[xze(l’z)xdx

Solution:
We have j x2eWaxgy = —2x2eV2)x 4 4J' xe V2 dx

Using Formula (24) again, withn=1,a =-'%, and u = x, we
get

J‘X e( 1/2)xdx _ _92x e( 1/2)x +4{ 11 e( 12)x 11 je(1/2)xdx:|
(—2) (—3)

— _2y2a(-12)x +8[—xe(‘1’2’x i J‘e(—llz)xdx]




Example 5(b) — Solution

il Lyl
=—2X26(1/2)X+8{—Xe( V2)x 1 o-1V2x | o

(=2)

= 26" (x* +4x+8) +C




Applied Example 6 — Mortgage Rates

A study prepared for the National Association of realtors

estimated that the mortgage rate over the next t months will
be

ot + 75
r(t) = 0<t<24
© t+10 ( )
percent per year. If the prediction holds true, what will be the

average mortgage rate over the 12 months?




Applied Example 6 — Solution

The average mortgage rate over the next 12 months will be
given by

1 J-lz ot + 75

12-070 t+10

A= dt

12 6t . J-lz 75 }

t+10 t+10

25712 1
_|__
4 Jo




Applied Example 6 — Solution

Use Formula (1)

j udu

o b12 [a+bu—alnfa+buf] +C
_I_

to evaluate the first integral

A= %[10+t ~10In(@0+t)]" +§ In(L0+t)[

:%[(22—10In 22)—(10—10In10)]+%[ln 22— In10]

~ 6.99

or approximately 6.99% per year.




