_

What you’ll learn about... ... and why
= Derivative of e* The relationship between
» Derivative of a* exponential and logarithmic

L functions provides a
- Der?“?” oflnx powerful differentiation tool
= Derivative of logx called logarithmic
= Power Rule for Arbitrary differentiation.

Real Powers

EQ: How do we differentiate exponential and logarithmic
functions?
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Derivative of e*

If u is a differentiable function of x, then
d . _ .du
A
dx dx
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Example Derivative of e*
Find % it y=e”

y=e¢' where u=x"
b _pudu
dx dx

=e” (sz) =3x%"
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Derivative of a*

If u is a differentiable function of x and fora >0 anda =1,

dy., M di
;(a )=a lnad—z
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Example Derivative of a*

y=3“ where a =3, u=x
du

dx

D313
dx

-3 ln3(4x3)= 3 (4x3)1n3
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Derivative of In x

If u is a differentiable function of x and u > 0,
d | 1 du

—Inu=
dx u dx
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Example Derivative of In x
Loody 2
Find = if y=ln(3x )

y=In (3)(2 ) where u=3x"

, 1 d
Yo tY)
1

=§(6")

6x 2

3w
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Derivative of log,x

If u is a differentiable function of x and u > 0,

d 1 du
—log, u= —
dx ulna dx
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Example Derivative of log, x

Find % ify= log4(2x5)

y= 10g4(2x5) where a = 4, u=2x"

, 1 d
’e 2x° ln4;( ))
B 2x511n4(10X4)

1t s
2x°In4 xhnd
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Rule 10 Power Rule For Arbitrary Real
Powers

If u is a positive differentiable function of x and # is any real
number, then u" is a differentiable function of x, and

d ._ aadu
—u" =nu"" —
dx dx
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Example Power Rule For Arbitrary Real
Powers

Wi dy
If y=(5a find —
y=(5x)"", fin “

‘ Using the Power Rule and Chain Rule:
D7)

& _Ya(s 5

D a6 s)

=532 (5x)*)
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Assignment Day 1: Page 183 #1 — 31 odds
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Logarithmic Differentiation

Sometimes the properties of logarithms can be used to simplify
the differentiation process, even if logarithms themselves must be
introduced as a step in the process.

The process of introducing logarithms before differentiating is
called logarithmic differentiation.
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Example Logarithmic Differentiation
Find 2 foryox
dx

T

In y=Inx“* Logs of both sides

Properyofogs

%(]n ) = %((COSX) In ) P—
‘i% = (— sin x)(ln x) + (cos x)(i)‘ Product Rule

% = y{(f sin x)(ln x) + %]
x“"” [(— sinx)(Inx )+ co;x] Substtute for
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Example Logarithmic Differentiation

sinx

Find 2 for y=x
dx

sinx)Inx

i_(lny) = %((sinx)lnx}

dx

L2 = eongns)otins) 1)
&= feosn i)+ sin) (1
T xw[(cosx)<lnx)+(si“)(i)
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Example Logarithmic Differentiation

Find % fory=x*""
dx

1ny=(4—x2)lnx

Ldy _ pa)(mp(uﬁ)(l)

x

Zﬁ - }’[(—2X)(1nx)+(4_x:)(l)]

x

Zz = x“"l[(—Zx)(lnx)+(4—x2)(l)]

x
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Example Logarithmic Differentiation

Find % fory=(tanx)‘

Iny=xIn (tan x)

i% =()c)(‘a[l]x)(scczx)+(l)(ln(mnx))
dy

el y[(x)(ﬁ)(sccjx)+(l)(]n(lanx))}

%:(mm)‘[(x)( !

tanx

)(sccl x)+(l)(ln(lanx))}
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Assignment (Regular Calculus):

Page 184 #43, 44, 47, 48
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Example Logarithmic Differentiation

-2

Find & fory:u
dx X’ +1
]n)'=2]n(x—2)—%]ntxz+l)

l( 2x
x=2 2\x+1

T2 71( 21)
x-2 2\x +1

dy_2(x-2) x(x-2) _2(x-2)(x +1)-x(x-2) (x-2)(x’+2x+2)
de I+ ()" (a2 +1)” (1)
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Example Logarithmic Differentiation

(x+l)(x+2)
)

[Iny=In(x+1)+In(x+2)=In(x=1)-In(x-2)]

. dy
Find = fory=
dx Y

dy 1 1 1 ] _(a+)(x+2)[ 1 1 1 1
dx [+l 242 x-1 x—Z] (-D(x-2)lx+1 x+2 ;-13-2]
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