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Learning Geal: | will be able to take derivative:
of natural logarithms and natural exponential
functions

Minds ®n: RAFT

Betion: Class note + practice
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Two New Functions

Today we will look at two new functions:
f(x) = ex

g(x) =1Inx

Graph them both in Desmos

What do you notice?
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Old School Derivative

f(x) =e*

f(x)
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5.1 Derivatives of Exponential Functions

Exponential functions are often used to model rapid change. We are going to look at the function y = e
and its derivative. The number ‘e’ is a special irrational number, just like 7. It is also referred to as the

“natural number”.
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We learned in Advanced Functions that the inverse of the exponential functionis the Iogarlthmlc
-Xponentia

function. For example, the inverse o .The inverseof y = e*would be y = Iogﬂx This can

also be writtenasy =®( and Inis called the

Properties of y = &

natural |
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y=e'

= Inx

The domainis {x € R}

The domainis {x € R, x > 0}.

Therangeis{y €ER,y >0}

The range is {y € R}

The function passes through (0,1)

The function passes through (1,0)

e™=x,x>0

Ine*=x, x ER

The line y = 0 is the horizontal asymptote

The line x = O is the vertical asymptote
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Derivative of f(x) = e"
For the function f(x) = &*, f'(x) = ¢*

Derivative of a Composite Function Involving e*

In general, if f(x) then f'(x) “{x}l by the chain rule
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Example 1: Determine the derivative of f[x) = ™,

Co<ENY)
e |

l

4&4\ = (Dx+ N
=7 (5%\3 @\



MCV 4U - 4.1 (e) April 03, 2017

BAction
Example 2: Determine the derivative of each function.
a) glx) = e* =¥ b) f(x) :@
“-% K= (25X X (X
@\(ﬂ: (ex ></Z>4'\> feoy= (2R 1‘\'()( Xzez
+ X &

- e
= ¢ Con) _ o4 (k)

Example 3: Given f(x) = 3e*", determine f(-1).
I (4
qC (X) - /b@’( '2><
2

—re" .



MCV 4U - 4.1 (e)

Bcetion

Example 4: Determine the\eguation of the line tangefitfo y = :F where x=2.

(\C¢x S)q’&
[ Finl ?I(’ZD
V\/\

f= e

& - (D D) N
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Consolidation
Application Question

12. The number, N, of bacteria in a culture at time ¢, in hours, is
N(f) = 1000[30 + ¢ ]
. What is the initial number of bacteria in the culture?

a
b. Determine the rate of change in the number of bacteria at time .
¢. How fast is the number of bacteria changing when ¢ = 20?

d

. Determine the largest number of bacteria in the culture during the
interval 0 = 1 = 50.

e. What is happening to the number of bacteria in the culture as time passes?
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