Calculus
Lesson 5.4 Exponential Functions: Differentiation and Integration
Mrs. Snow, Instructor
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As we learned back in Algebra II, logarithm functions and exponential functions are inverses of
one another. As Algebra Il was a long time ago, let’s do a quick review.

II}H\HI()\ UI' IIII' \\ll IHI l'\l‘()\l'\ll\l I'I NC IH)\

The inverse function of the natural logarithmic function f(x) = In x 1s called
the natural exponential function and 1s denoted by
f 'ix) = et fHxi= gt
That is,
¥ et il and only if ¥ Iny
Inte*) = x and e’ = x
fixi=Inx

Solving Exponential and Logarithmic Equations

* X+l

\n7=¢ -

Li"‘- P] s ff_,lf\ 1‘1

Ln 1= X+ L2

-_\ + Ly [___‘_( Cﬁ{} .’Q"o
In (2x —'3) = 5
]Me - _,..-/
L o ._" ol ( i e >




The natural exponential function is its own derivative!!
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THEOREM 510 OPERATIONS WITH EXPONENTIAL FUNCTIONS

Let ¢ and b be any real numbers.
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PROPERTIES OF THE NATURAL EXPONENTIAL FUNCTION

1. The domain of f{x} = e*1s (— 20, oc), and the range is (0, 2¢).
2. The function f{x) = ¢' is continuous, increasing. and one-to-one on its entirg

domain.
3. The graph of f(x) = ¢" s concave upward on its entire domain. o) |
4. Iim_e‘ =0and lim ¢* = 2¢ =0 (-“——-"—\-—-—-—---

THEOREM 5,11 DERIVATIVES OF THE NATURAL EXPONENTIAL FUNCTION

Let u be a differentiable function of x.
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THEOREM 5.12 INTEGRATION RULES FOR EXPONENTIAL FUNCTIONS

Let « be a differentiable function of x.
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