Day 2: 5.1 Derivatives of Exponential
Functions y = e*

INVESTIGATION

Let try to find the derivative of an exponential function y = b*

By definitiony’ = lim 2" = Jjm Z2""2 = (b¥)li b-1
I - 2
Any value of b such that y’ = bx? that means lim b1 _
h=o0 h

"}[31:;% V’alue is “e” 2 special irrational number, like the number m. It is called the natural number, or
uler’s number in honour of the Swiss mathematician Leonhard Euler (pronounced “oiler”), who
lived from 1707 to 1783. We use a rational approximation for e of about 2.718.

The value of e is calculated as:
L 1 . 1\" B = L 1 1 1
e=tim+n}t  e=Jm(147)  e=lgTgrutatatats

These are called the Fundamental Limit, a famous limit in Calculus.

The function y = €
Since y = e*isan exponential function, it has the same

properties as other exponential functions you have
studied.

Recall that the logarithm function is the inverse of the

exponential function.
For example, y = logox is the inverse ofy=2

The function y = ex also has an inverse, ¥ = logex. Their
graphs are reflections in the line y = x. The functionidg y =

Jogex can be writtenasy = In x and is called the natural

Jogarithm function.

Locate the ex and the In(x) button on your calculator
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Y=Inx

| * The domain is {xeR|x >0},
VmES‘range‘x? {iE\R ly > 0). * Therangeis {ye R}.
* The fu_n,(,:_ﬁor,], Passes through (0, 1).| * The function Passes through (1, 0).
o olnx _ D
€ =xx>0 7 - ‘ * Ine* = x, xeR.
* The line Y = 0is the horizontal . The' l-iﬁe;;‘bu is; theveruchalw—
asymptote, asymptote.

L if f(x) = e99 then f(x) = e3%g'(x) j

Examplel: Differentiate

2 ex
= -Jex b = pX“=2x+1 : - &
a)y=-3e ) f(x) = e B ) g(x) 3 . ‘o
>
y/: -3¢ £lexd= (2v<-?—)€ Cj{(x): € w—-e’ (2
x 4
- e = C x-2) e"(x-z)
2 _ = 3
Example 2: Differentiate then determine F)of f(x) = e** + 3¢ ~ 4 X

flax)= e 2 + () e_gc(")

R -
péD= ez e en
|
= 2e - %e
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Example 3. Find the ¢

quation of the tan
o 2>o¢
I=c+ qe s

2x =0
gent line to the curve y=1+xe** atx
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Il =tH-0)> y= x41 o

'3 (o)= |

XY+l =0

Example 4: Finq the point(

s) at which the tangent to the curve Y = xe* is horizontal.
o
v ’: 1e™ ~e
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Example 5: Determine the equation of the tangent line to the graph o
ex
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