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Rule 1: Derivative of the Exponential Function

The derivative of the exponential function with
base e is equal to the function itself:
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Example 1(a)
Find the derivative of the function f (x) = x%"

Solution:
Using the product rule gives

f'(x) :%(xzex)

= x°e* +e*(2X)

=xe"(X+2)




Example 1(b)
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Find the derivative of the function g(t) = (e’ +2)

Solution:
Using the general power rule gives

172 d

/ 3 t t
g (t):E(e +2) a(e +2)




Rule 2: Chain Rule for Exponential Functions

If f(X) Is a differentiable function, then

%(e”x))ze”x)f’(x)




Example 2(a)
Find the derivative of the function f(x)=e**

Solution:

’ il 2Xi
f'(x)=¢ dX(Zx)

L eZX(Z)

= 2e**




Example 2(b)
Find the derivative of the function y =e™"

Solution:

b _ g di (-3%)
X

dx
=& (-3)

— T




Example 2(c)

Find the derivative of the function g(t) =e

Solution:

g'(t)=e* -E(th +t)

dt

= (4t +2)e* !




Example 3

Find the derivative of the function y = xe™*

Solution:

_ oy d
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Example 4
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Find the derivative of the function g(t) = o

Solution: d g
(et +e )—(e‘)—et —(et + e‘t)
9'(t) = o —a
(et +e‘t)
(¢ +e)et —e'(e' -e™)
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Example 6

2

Find the inflection points of the function f(x)=¢™"

Solution:
Find the first and second derivatives of f :

f'(x) =—2xe™
f7(x) = (=2x)(=2xe ¥ ) - 2%
=267 (2x2 =1)

Setting f”= 0 gives e =0, and 2x>— 1 = 0.




Example 6 — Solution

cont'd

Since e never equals zero for any real value of x, the only
candidates for inflection points of f are

X=+1//2

Testing values around these numbers we conclude that they
are indeed inflection points.




