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CALCULUS

Derivative of Natural Log and Exponential Functions
Given: e = linb(l —i—n)% and that the function f(z) = In(z) is the continuous inverse of the function g(z) = e*.
n—

Thus In has all the properties known from PreCalculus.

Exponential Function
y=e"

Domain = R

Range = {y > 0}
Continuous
a”-a™ =a"
a”+am" =a
(an)m = qa*m

+m

n—m

Logarithmic Function

y = In(z) = evY=z
Domain = {z > 0}

Range = R

Continuous

In(A) +1In(B) =In(A - B)
In(A) —In(B) = 1n (%)
k-In(A) = In (A¥)

. . Derivative of e*:
Derivative of Inz

_ =e"
A e — lim In(z + h) — In(x) Yy
dx h—0 h . . . L.
In(y) =« take the derivative implicitly
1 1 n (* +h
e e 1 dy _ 1
y dz
1
= lim { In (1 + h)} dy
h—0 h x — =Y
dx
d
Letn:ﬁ thus h = nz djzem
x x
d Now to evaluate the derivative of a” for other
%lnx - 71L1£n — (l+n) basis use the fact that a = €™® and apply the
chain rule.
== lim {111 (1+ n)l/n}
xr n—O0 d d z
gt = = (eln(a))
L dx dx
=—In {hm (1+n) /"}
T n— _ i <€$'1n(a))
dx
= — In(e)
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emln(a)) . ln(a)

x =a” - In(a)
dz x ——a” =a"-In(a)
dx
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8.2 Derivative of Log and Exp.






