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Derivative of Logarithmic Functions
(see p.571 - 582)
From our previous lessons on exponential functions:
f(z) = e fla) =@
f(z) =¢e” f'(x) = /g ()
fl@) =" fx) =55
f'(x)=In(b)b" f'(x)=In(b)b** g'(x)
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Derivative of Logarithmic Functions
(see p.571 - 582) APr’ L/Z ol

Recall: An exponential function, f(x) = b*

has an inverse, f~'(x) = log, (x)

(from Advanced Functions).

Similarly, the natural exponential function, f(x) = e*
has an inverse which is the natural logarithm,

[ (x) =log, (x) = In(x)
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Recall: Laws of Logarithms

log, (xy) =log,(x) +log,(y)
log,x

X
log, (—] =log, (x)—log,(y) logyx = 7
Y og,b

log, (x”") = ylog,(x)
For the natural logarithm, they become:

In(xy) = In(x) +In(y)

m(fj = In(x) —In(»)
y

In(x”) = yIn(x)

Given f(g;) — lna, what is the derivative?

As we did with exponential functions, we will use
graphing technology to look at the slope of the function,
and look for a pattern.

see Geogebra demo: Inx Slope Demo
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Given £ (x) = In(x)

f’(x)zl,x>0

Applying the chain rule:

4 g(x) = In(x)
f(x)=Mn|g(x)]
! 1 [
f(x)= g'(x), g(x)>0
g(x)
Ex.1 Determine the derivative for
a) y = In(5x) b) ¥ =In(7x%)
c) y=1n\/§ d) y=3"In(x’)
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Ex.1 Determine the derivative for

a) y =1In(5x)

C)y=1n\/§

b) y = In(7x%)

@ y=3"In(x’)

A y'= D) 6?35 27

= g’klmgb\(x'3> 4 gg’x

X

Given f(x)=1log,(x)

1

Applying the chain rule:

f()=log,[£(x)]

o= L=
f(x)_[x)(ln(b)) *Inb

f'(X)=[g (lx)]g'(x)(@

]: g'(x)

g(x)Inb
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Ex.2 Find the derivative for

a) y =log;(6x) b) y= log\/—
c) y=./logx d) y= log2 ol
e
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Ex.2 Find the derivative for

a) y=log,(6x) b) y = logi/x_4
3
logx g y= 8t
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Assigned Work:
4t § Qe
p.575 # 3 - 13 (Omit 5¢, 9bc)
(2,13

p.578#1-5, 7,9, 11
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w=tarl sub P2, Ga2)
Iaz-\= 1@ ¢\,
ba-z=b lgt-‘iuﬂmzﬂ
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Aay FO=ltn) ‘,&K
e x>0
where s {(x)=0

f/(rx)= 2(’)(%?()[(!)&9(4-9(#]

O = 23&(&9{ 4—\>
rx=:_ fm\é Lax +1=0
;X:o @Vacx =D fax = —|

0

X=e %‘x:-l
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Same as dt.r.um!'lxicao In(x)
ok x=2

50) = Ln(x)
£ =~

ORES
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12. f()= Gn(Lar) o ()
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Attachments

Q  Deriv of e"x Demo.ggb
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