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If, F(x)= _[5111 then F'(x) =
F -4 [{sa (aexf\ o (ax\ D
(A)—cos® (2x)  (B) cos’

(D) %sin2 (2x) (E) 4sin(2x)cos(2x)

5.1 The Natural Log Function:
Differentiation

Objective: You will be able to:
e use properties of the In function

« find derivatives of functions involving In



5.1 2011 Differentiating Ln.notebook November 01, 2019

Warm Up: How much do you remember about:

Yy = In X T
In - log’ ::e = | 73 4 3
Properties of Logarithms: Ll
LiInt=X—> O :
e¥=| X=0 l
2. In(ab) =
\V\C\*\“\O domain: (D*{O’O\,\
3.%ln(a") =
nlna range: (00 Y7

4. In (a/b) = \n&- l’\B

continuous
concave down
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Condense:
2[Inx-In(x+1)-In(x-1)]

& Z ‘r\ (% IYY\\\&
In(%)

Stand and Deliver

] Derivative of Natural Log S.14
| d 1 |
i —[lnx]=—,x>0 i
; dx X ’
E J i Lk ?.Qwesel\\s E
a[ln ul= ; u' u>0 0\2\({"?5\0‘\
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Remember all the strategies of taking
derivatives
* power
 product
e quotient
* chain
* implicit

v nx
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Ex. 2
d[Inx+1)]=
dx
ol ax
A EEVER
oo
X% |
Ex. 3
d [(Inxp] =
dx

4 (o Y.

. (\vr\)z\3
X

l

—
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(\m‘\q:f—' In X'
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Ex. 4
Find y'

November 01, 2019
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Ex. 5
Find y'
_lnx(x +1)
\/2x -3
2 \ >
\/’ \m< 4 ln ()~ \a\‘\(a’“j\
SV W S €

\’ >+ e W

I U ) 4 3X3\
\{ 7Q‘\—)(Jf\ 2C-2

Ex. 6 Find y’ bl s e
y = In |cos x|
- GinY
7 (o@<
[ _Sing

Y pud ’(?&h‘ ”‘éﬁY\X
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Because the natural logarithm is undefined for negative numbers, you will often
encounter expressions of the form In|u|. The following theorem states that you can
differentiate functions of the form y = In|u| as if the absolute value notation was not

present.

THEOREM 5.4 DERIVATIVE INVOLVING ABSOLUTE VALUE

If u 15 a differentiable function of x such that « # 0, then

d u’
E[I"h"] =

(PROOF) If u = 0, then |u| = u, and the result follows from Theorem 5.3. If u < 0,
then |u| = —u. and you have

o d
Ltnfu] = <L in(~ )

—u'
—u

¥,

u
= —. n
i

ex.7  Find ')
2Xx

J(x)=In| —=

¢ | (3 = \InCerd
L L
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