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 Section 3.4:  Exponential and Logarithmic Equations 
1)
Objective 1:  Use Like Bases to Solve Exponential Equations.
a.
An exponential equation is an equation where the variable is contained in an exponent.  For example, 

3(x–2) + 1= 82
is an exponential equation.
b.
To solve an exponential equation using like bases, each side of the equation must be expressed in terms of the same base.  If an = am, then n = m, a > 0, a ≠ 1.
c.
Example 1:  Solve:  3(x–2) + 1 = 82
Step 1.
Isolate the exponential term on one side of the equation and the constant on the other side of the equation.

Step 2.
Rewrite the equation in the form an = am.
Step 3.
Set the exponents equal to each other.
Step 3.
Solve.
2)
Objective 2:  Use Logarithms to Solve Exponential Equations.
Use natural or common logarithms to solve exponential equations.

a.
Example 2:  Solve  5 (x–3) = 137  for  x.  Express the solution set in terms of natural logarithms.  Then use a calculator to obtain a decimal approximation, correct to two decimals places.
Step 1.
Isolate the exponential term on one side of the equation, all other terms on the other side of the equation.

Step 2.
Divide by the coefficient of the exponential term.

Step 3.
Take the natural logarithm (or common logarithm if base 10 is involved) of both sides of the equation.

Step 4.
Simplify using one of the following properties:  ln b x = x ln b  or  ln e x = x         or  log 10 x = x
Step 5.
Solve for the variable.

b.
Examples 3 – 5:  Solve for  x.

3)
10 x = 8.07
4)
9e x = 107
5)
e ( 1–8 x ) = 7957
3)
Objective 3:  Use the Definition of a Logarithm to Solve Logarithmic Equations.
a.
A logarithmic equation is an equation where the variable is contained in a logarithmic expression.
b.
Example 6:  Solve the logarithmic equation log 6 (x + 5) + log 6 x = 2.  Be sure to reject any value of  x  that produces the logarithm of a negative number or the logarithm of 0.
Step 1.
Isolate the log terms on one side of the equation, everything else on the other.

Step 2.
Collapse the logarithmic expressions into a single logarithm, if applicable.

Step 3.
Rewrite as an equivalent exponential equation.

Step 4.
Solve for the variable.

Step 5.
Check solution(s) in the original equation to make sure that you reject any solution that produces a logarithm of a negative number of the logarithm of 0.

c.
Examples 7 & 8:
7)
log 7 (x + 2) = -2
8)
7 + 3 ln x = 6

4)
Objective 4:  Use the One-to-One Property of Logarithms to Solve Logarithmic Equations.
a.
If we have an equation of the form logbM = logbN, then we can conclude that M = N.
b.
Example 9:  Solve ln(x + 4) + ln(x + 2) = ln(2x + 13)
Step 1.  Express each side of the equation in terms of a single logarithm (all bases must be the same here).

Step 2.  Equate the arguments.

Step 3.  Solve.
Step 4.  Check your answer in the original equation.  Eliminate any solutions that are not in the domain of each logarithm.

5)
Objective 5:  Solve Applied Problems Involving Exponential and Logarithmic Equations.
9)
Example 10:
How long does it take an investment to double in value if it is invested at 8% compounded monthly?  Round your answers to two decimal places.

9)
Example 11:
How long does it take an investment to triple in value if it is invested at 6% compounded continuously?

10)
Example 12:  Phosporus-32 (32P) has a half-life of approximately 14 days.  If 10 g of 32P is present initially, then the amount, A, of phosporus-32 still present after  t  days is given by A(t) = 10(0.5)t/14.
a. Find the amount of phosporus-32 still present after 5 days.  Round to the nearest tenth of a gram.

b.
Find the amount of time necessary for the amount of Phorporus-32 to decay to 4 grams.  Round to the nearest tenth of a day.
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