Section 5.7 — Integration using Tables

We have seen that integration can be much more difficult than
differentiation. In fact, some integrals are beyond the scope of
this course to calculate. In those cases, we will need to use a
table of integrals. Think of the table of integrals as a formula
sheet for computing integrals. The key is to match the integral
to the correct formula in the table. Sometimes, you might have
to do some substitution or integration by parts first before you
can use a formula from the table of integrals. Let's examine the
table that we will be using. The first five formulas should look
very familiar.

Table #1

* n+1

1. u"du = 2 + C,wheren # -1
J n+1

2. N —ip|u|+C
o u

3. e'du=e"+C

4. udv=uv—jvdu
* kx ekx

5. e’ dx = " +C

6. a“dx = Iax + C,wherea>0and a# 1
J n(a)

7 xeaxdx=a—12°eax(ax—1)+C
[ n_.ax x"e?X n n-—1 _ax

8. xedx = ——jx e dx
o a a

9. In(x) dx = xIn(x) —x + C
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

loga(x) dx = x loga(x) — I()

[In(X)]"dx=x[In(x)]"=n _f [In(x)]"~" dx, where n # — 1

nx) 1
n+1  (n+1?

q—dx =iIn|x+4 x*+a% | +C
X2+32
7%=In|x+q/x2—a2 | +C
X~—a

X" In(x)dx=x“”( )+C, where n # — 1

/2 2
dx =_in|a+a+x |+C
xy a2+ x2 a X
,2 2
dx =_in|a+a—x|+C
xy a2 — x2 a X
xdx 2
= bx — 2a 1/a+bx +C
Ja+bx 3b2( )
2
d
z = = (3b%X — 4abx + 8a%)y a+bx +C

Ja+bx 15b3

1
x?+a% dx =5(x1/x +a? +a’ln|x+Yx?+a’ |)
’2 2 ’2 2
a — a a —
Txdxzwlaz_xz _a|n|+—XX|+C

xya+bx dx = é(be _2a)a+bx)*?+C

(15bx% — 12abx + 8a%) (a + bx)*? + C

2
a+bx dx = 3
105b

dx _ 1 | X—a
—In

X+ a

X2 _ g2 2a |+C
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dx 1 | X+ a |
= +
24. | Sa=gh| |+ C
[ b
25. _dx=2-=In|ax+b|+C
J ax+b a 2
[ X b 1
26. > dx = +<In|ax+b|+C
J (ax+b) a“(ax+b) a
[ ax 1
= — +
217. ) X(ax+b) b n | ax+b C
[ dx 1 1
= + —
28. J x@x+b)?  b(ax+b) = p? | ax+b

Evaluate the following integrals:

Ex. 1 Ir1/6+5r dr

Solution:
This integral matches integral #21 in our table:

j X4 a+bx dx = —(3bx 2a)(a + bx)*? + C

Our variable of integration is r instead of x, but otherwise it fits
the pattern. The value of a =6 and b = 5, so we get:

jr1/6+5r dr

15

2(6))((8) + (5)r)** + C
375 (15r —12)(6 +5r)°? + C
375 —(15r - 12)(6 + 5r)1/ 6+5r +C

2
5d
Ex. 2 j > X
0 4x°-36

Solution:

This integral almost matches integral #23. We need to
get rid of the 5 in front of the dx and the 4 in front of x?
term in the denominator. We can factor out a common
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factor of four out of the denominator and pull the
constant % in front of the integral:

[ 2 5dx =Iz 5dx =_-‘.
Jo 4x°-36 0 4(x*-9)

Now it matches integral #23:

dx __1|n| xa|+C

J x¥-a2 2a X+ a

The value of a = 3 so we get:

5 dx 5 1 x—3 5 x—3
— = —e + = — +
I X2 _ 4 2(3)In | x+ 3 c In | X+ 3 c

_3 |
Thus, jo X2 a 4 x+3 |

In|

_ 5
2+3 |_ In| 0+3 —zln(O.Z)—zlnm)

= >In(0.2) = - 0.3353

3
Ex. 3 j x2e? ™ dx
1

Solution:
This integral matches integral #8:

x"e® dx = eax__J.
[ 4

The value of a=0.4 and n = 2, so we get:

* 2.0.4x
xce 2
X2 0.4x dX = Xe0.4X dX

04 04

—_ 2 5X2 0.4x 5-[ XeO.4X dX
But J xe®*™ dx matches integral #7:

j xe™ dx = —ee™(ax— 1) + C
a
The value of a = 0.4, so we get:

2 5X2 0.4x 5-“ XeO.4X dX

= 2 5x2e%4 S(ﬁoeo‘“(OAx —1)+C
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= 2.5x%e** — 5(6.25e"*(0.4x — 1)) + C
= 2.5x%e"* — 5(2.5xe* — 6.25e>™) + C
= 2.5x%e** — 12.5xe’ ™ + 31.25e** + C

3
Hence, j x2e%# dx
1

= [2.5x%e"* — 12.5xe®* + 31.25e%%

1
= [2.5(3)%%*®) — 12.5(3)e®*®) + 31.25e%4C)]
[2.5(1)%e®*" — 12.5(1)e®*") + 31.25e%4M)]
= [22. 5e1 2 _37.5e"? + 31.25¢"
—[2.5e%* — 12.5e%* + 31.25e%]
= [16.25e"%] — [21.25€°]
~ 22.250625

Ex. 4 j 1/16x2—9 dx

Solution:
This integral seems to almost match integral #19. We
first need to factor out a 16 from under the radical:

2 _ 2 9 _ 2 9
j 1/16x -9 dx—J 1/16(x —%) dx—J-41/x T dx
_ f 2 9
—4I X —% dx

Now, the integral matches #19:
j Vx%+ a? dx=%(x1/x21ra2 +a?ln | x+Yx?+a’ |)+C

Thevalueofa=%:
=4J‘1/x2—% dx

2 2 3
=42 (2] - (2) mixe (z) )+c
(xwfxz—% - —OIn|x 1/x —%|

l\)
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dx
I x93 x +12)
Solution:
This integral seems to almost match integral #27. There
is a common factor of 3 in the denominator, so let’s first
factor that out:

dx _ dx
.“3‘/7(93lj?+12) _I 33 x (33 x +4)

Next, we need to make a substitution to get rid of the 31/ X .
3 113
)

Letu= Yy x =(x

du = %(x)"z’3 dx = —

3y
The problem is that we only have a ?{/; in the
denominator and not a ?i/x_z Let’s try multiplying top
and bottom of the integral by %:
I dx _j- dx 3;1?
3x@ x4 J 3 x@x+a Yx
I Slj_ dx
332 3 +4)

Now let’s try our substitution:
Letu = ?{/; , then du =

dx
33
We will replace ?{/; by u in the numerator and
denominator:

j :ij_xdx =J- u dx
33/ x2 (33 x +4) 3] (3u+4)

Then we will replace T by du:
X2

J‘ u dx I udu
Qx (3u+4) 3u+4)

So, we are not going to be using integral # 27, but
integral #25:

I _dx=2-L2in|ax+b|+C
a a

ax+b




Our variable of integration is u instead of x, but otherwise it fits
the pattern. The value of a=3 and b = 4, so we get:

udu _ u 4
I(3u+4) —g—ﬁln|3u+4|+C

S -2in|su+4|+cC

Z

3
ow, replace u by 3 x to get our final answer:
u

3
S -2in|su+4|+C = ‘jg—%ln|33x +4|+C
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