Chapter 7 Exponential and Logarithmic

Functions

Exponential Functions

Parent, b > 0,b # 1 y = b¥
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The function
y=ab"a>00b>1, y = ab* models exponential
models exponential growth.  decayif 0 < b < 1.

Amount after t Rate of growth (r > 0)
time periods or decay (r < 0)

Alt) = a(1 + )t

— Number of
Initial amount ; .
time periods

Continuously Compounded Interest

Alt) = P+ et where A(t) represents the total, P represents
the principal, r represents the interest rate, and t represents
time In years.

The exponential function

Logarithms are exponents. In y = b* and the logarithmic
fact, |nga = ¢ if and only if function y = |ng X are
bt = a. inverse functions.
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Logarithmic Functions

Base b Base e

Parents, b= 0,b# 1 y = logyx y = Inx
Reflection across x-axis y = —logy x y=-=lnx
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Properties of Logarithms

For any positive numbers m, n, and b where b # 1
Product Property:  logymn = logym + logyn
Quotient Property: log, & = logym — logyn

Power Property: logpm" = nlogym

Change of Base Formula

For any positive numbers, m, b, and ¢, with
log.m
log. b~

b#1andc#1,log,m =

When b = 10, the logarithm is called a common
logarithm, which you can write as log x.

The inverse of y = e* is the natural logarithmic function
y = logx = In x. You solve natural logarithmic equations
in the same way as common logarithmic equations.

An equation in the form b** = a, where the exponent
includes a variable, is called an exponential equation.
You can solve exponential equations by taking the
logarithm of each side of the equation. An equation that
includes one or more logarithms involving a variable is
called a logarithmic equation.
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