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2.8 Derivatives of Exponential Functions

Standard

MCDIE
:
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Old Chain Rule

Remembertofind derivatives of composition of functions , one

mnstusethechainrwle :

Chain RwK dA×tfiguD=f' lglxp . ojlx )
.

Ftndthederivatnesofthe following :

Qfk )=(x2t3x)5

Qfkksintxtsinx
)
's

fly :5(x2t3D?(2x) ftxtttsinxp . Cwsx)
=1Ox(Xt3×)4 =4sin3xcosxDH*£x=

.tt#=Bxfk4OfW=sin4xf'k)=Cos4x. (4)
ftp.tzbxjt . (3) =4ws4× .

=

}(3x5÷⇐
xp
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newt Exponential Derivatives natural e

Defnihm :
him,oeh¥=1

.

Let's consider the function : fk ) =e× .
We are going to use the definition

of the derivative to find the ×±ae× .

f
' K ) = kin fktH.FI

h o h

=
km

'

exth - ex

h⇒
hhjoe×ey⇐
then 'h¥
=hYje× '

lhmjo eh¥

= e× . 1
= ex

ee

conclusion ¥ ex = ex
.

But really ...
its § efH=e# . fix )
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hol@youwillbeusingthec_harukalottofindthederivatiesofnaturalis.D
ONOTUSEPOWERRULE !

Examples] Find derivatives
.

�1� fk )=e× @fW=e "
�3� -f(x)=e2×

ftxkex ftp.ex.tl ) ftp.e "
. (2)

= -e- × =2e2×

40ft )=e×+×
'

@fk)=2e×
f 'lx)=e×+ " . (1+2×1 ftxI=2e× .

=(1t2×)e*x2

Morehead Exponential Derivatives exponential form

Recall an exponential function is where the base number is fixed and
the exponent is the variable

flxkax
,
whereat .

Examples)5×,2×,#×
Not -7×3×3 ,x

't

( pwerfwnctimsor
polynomials )
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Let's consider the function : flx ) : ax
,
where a ¥0 .

We want the derivative .

1st - Let's write ax in terms of ex ax =dna×

2nd - Find the derivative using the rewrite :

da
,
lay = da Khat added

"Y
= extra .tna) = ax an a)

.

But really ...
its § a# In a = atMbna . ftx )

hole : ALWIAYUse chain rule on exponent !

[ Exampled
�1� take 1=8 '

'
. In 8

�2�

¥KhE¥¥
. In A) . fi )

= - 7
' × An 7

.

�3� fk ) = 10 sinx

f
'

(× ) = 105
Mx

. th (10) . ( cosx )

= cos x 105 inxln 10 .


