TOPIC: INTEGRALS INVOLVING LOGARITHMIC FUNCTIONS
Integrals Resulting in Natural Logs

d 1
¢ The derivative of Inx is |—Inx = o ,x > 0| & we can this rule to find the integral of i

dx
New  The Integral Resulting in Natural Log

1
f—dx= +C
x

5
f—dx=
x

(. J

¢ Remember, we can use the power rule to find the integral of x™™ whenn # 1.

EXAMPLE Find the indefinite integral.



TOPIC: INTEGRALS INVOLVING LOGARITHMIC FUNCTIONS

EXAMPLE Find the indefinite integral.

3,0 _ g2 1
fudx f—dx=ln|x|+C
x3 x

PRACTICE Find the indefinite integral.

3—y?
d
f 2y y




TOPIC: INTEGRALS INVOLVING LOGARITHMIC FUNCTIONS

EXAMPLE Evaluate the definite integral.

5 1
dt f—dx=ln|x|+C
, 4t 2

PRACTICE Evaluate the definite integral.

fe3+x
dx
5 i

PRACTICE Find the area under the graph of £(t) = tzj:” fromt =1tot = 3.



TOPIC: INTEGRALS INVOLVING LOGARITHMIC FUNCTIONS
Integrals Involving Natural Logs: Substitution

F1
# Recall: The integral of ~ is j —dx=In|x|+C

» To evaluate the integrals of more complicated rational functions, first try substitution where u =

EXAMPLE Find the indefinite integral [ ﬁ dx.

Integrals Resulting in Natural Log: Substitution

Jrrame-
3+4x T
1
f— du = __+C
u
EXAMPLE Evaluate the given integrals.
(4
f 2x+ 4 d
x? + 4x x
(B)
f 5dx
x (Inx)3

¢ If u = denominator does not work, you may need to try a different substitution or polynomial division.
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PRACTICE Find the indefinite integral.

1 j‘l
—du=Inlu|l+C
f2x+5dx ” Jul

EXAMPLE Find the antiderivative.

er
j 1+ e2x E

EXAMPLE Find the antiderivative.

f 2dx
xInx
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EXAMPLE Find the following antiderivatives.

(4)

f tanx dx

(B)

f cotx dx
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EXAMPLE Find the following antiderivatives.

(4)

f secx dx Hint: Multily by =228

ecx+tanx

(B)

cscx+cotx

cscx+cotx

f cscx dx Hint: Multiply by
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EXAMPLE Find the indefinite integral.

fx2+2x+3

d
x+3 x

EXAMPLE Compute the indefinite integral.

Ja=zp e
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PRACTICE Evaluate the definite integral.

(4)
fG dt
, 245t

(B)

j”/3 sin @ T
o 1+cosf

PRACTICE Find the area under the graph of f(x) = ::x fromx = 0tox = 4.
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PRACTICE The region b(.atwelen the curve y = % and.the x-axis from x = 1 to x = 3 is revolved about the x-axis
to form a solid. Find the volume of this solid.

y b
A Volume=f m[R(x)]?dx

a

A
\
=

PRACTICE Solve the initial value problem given by Z—i = % +3,y(1) = 4.



