Derivatives of
Exponential and Logarithmic functions

(sections 3.11)

The Exponential functions are differentiable ; here are their deriva-

tives:

d x _ X
d ,x _ ,X
5 a° = a*In(a)

Applying the chain rule | here are the formulas when interim vari-

ables are involved:

d ,u _ J/4u
d au — y'a"In(a)
dx

Example. Find Z—‘Z if



T

(a) y=e""

(b) Y = SSinx

Solution of part (a).

d 2 2 2
— (em _x> = (2 —x)e" "= (20 —1)e" "

Solution of part (b).

d

o (3"7) = (sinz) 3" In(3) = (cosz) 3*™* In(3)

Example. Find % if

(a) y = 3 2271

(b) y = Vo +e3

Solution of part (a). Step 1. Set u = 22> — 1. Then

{e%“}' _ %{e“} _ <%w) (Z-i) =t = (1) (4)




Step 2.

j_:yv — {3V 4 {23 21 = [342) {62x2—1}+{x3} {(433)62952—1}

— {322H{e¥ 1Y + (4ah)e? ! = (32?4 4at)e? !

Solution of part (b).

1

y=(z+e")? = ¢ = %(ere?’x)_% (a:—l—e%)/
1 3x _% / ! 3x
= §(x+e ) ({x} + {3z} e )

= L(z+e¥) 2 (1436%)

14363

B 2V x+e3t

The logarithmic functions are differentiable ; here are their deriva-

tives:



x>0

<=

d _
&IHX =

% lOgaX — x In(a)

Applying the chain rule , here are the formulas when interim vari-

ables are involved:

x>0

=N

d _
I Inu =

d _
I logau =

u In(a)

Example. Find % if y = logy -(2® — @)

Solution.

d(10g0.7(903—35)) (23—z) 321
dx ~ @—2)I(0.7) — (#3—2)In(0.7)




