Section 3.7
Derivatives of Logarithmic Functions

Review

log,a=x<b*=a

Inx=a<e"=a
The derivative of the natural logarithm

Let y =In(x)
By definition of In(x)

e’ =X

Definition
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Example 1
Find the derivative of y =3Inx

y =3Inx
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y'=3 (x)
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Example 2
Find the derivative of y = x* In(x)
Use the product rule
y = x> In(x)
y' = i(XZXIn(x))Jriln(x)(xz)
dx dx
y' = 2xIn(x) + x* 1
X

y' =2xIn(x) + x

Example 3

Find the derivative of y = In(x2 —1)

y =In(x*-1)
Let y =Inu where u=x*-1= du=2x

y'=£du
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Example 4

Find the derivative of y = In(3x + 2)

y =In(3xd +2)Let y = Inu where u=3x+2=du=3

y'= =
u 3x+2
Example 5

Find the derivative of y = In(sin(x))

y = In(sin(x))
y=Inu
where u =sin X = du = cos X

y' = du _ c?s(x) _ cot(x)
u  sin(x)
Example 6

Find the derivative of y =3/Inx

y =3/Inx
y:(lnx)%

1
= 1
y=u® whereu=Inx=du==
X
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Example 7

Find the derivative of y = In(2x)
1+ In(2x)
_In(2x)
1+ In(2x)

!

1+ In(2x));((ln(2x))—In(2x)§x(1+ In(2x))
y'=

(1+1In(2x))’

2 2
N @+ In(2x))(2xj - In(2x){2xj

V= (1+In(2x) )

(ZZX)((H In(2x)) - In(2x))
(1+In(2x))?

. 2(1+In(2x) - In(2x)) _ 2 B 1
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Example 8

Find the derivative of y =3*

y=3"
y'=3"In(3)




Example 9

Find the derivative of y =2*

y

yl

=2"In(2)

Find the derivative of y =log, x

Let y=Ilog,x=a’ =x

Definition
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Example 10

Find the derivative of y = Iogs(x2 —1)

y= Iogg(x2 —1)
y = log,(u) where u = x? —1:3_?(:2)(
1 du 1 2X
o+ WY %) —
Y =iz o (xz—l)InB( X) (X2—1)In3




Example 11

Find the derivative of y = log, (sin(2x))

y = log, (sin(2x))
y =log,(u) where u =sin(2x) = (;I_u = 2¢0s(2X)
X

,_i.d_uz 1 _ 2c0s(2x)
Y = UG dx (sin(2x))|n6(zcos(zx)) (sin(2x))In6




