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Properties of Log & Exponentials

log𝑒 𝑥 = ln 𝑥

ln 𝑒 = 1

ln 1 = 0

ln 𝑒𝑏 = 𝑏

𝑦 = 𝑒𝑥 & 𝑦 = ln 𝑥
are inverses

ln 𝑎𝑐 = 𝑐 ln 𝑎

ln(𝑎𝑏) = ln 𝑎 + ln 𝑏

ln
𝑎

𝑏
= ln 𝑎 − ln 𝑏

𝑒−𝑥 =
1

𝑥

𝑒ln 𝑥 = 𝑥

𝑎𝑥+𝑦 = 𝑎𝑥 ∙ 𝑎𝑦

𝑎𝑥−𝑦 =
𝑎𝑥

𝑎𝑦



Find the value without a calculator

1. 5 ln 𝑒 + 2ln
1

𝑒

2. 𝑒− ln 𝑒 − 𝑒ln 𝑒



Simplify

3. 2 ln 𝑎 − 3 ln 𝑏 + ln(𝑎𝑏)

4.  3 ln 𝑒2 ln 𝑒 ln 𝑒



Express as a single logarithm

5. 2 ln 𝑥 − 4 ln 𝑦 − ln 13

6. log3 7 +
1

2
log3 𝑥 − 5log3 𝑦



Expand the following Logarithms

7. log
𝑥2𝑦3

𝑤𝑧3

8. log
𝑏3

𝑎𝑐



Solve Exponential & 

Logarithmic Equations



Solving Equations with Common Bases:

If 𝑏𝑥 = 𝑏𝑦

Then 𝑥 = 𝑦



Example 1: Solve the Equation 

1

3

−𝑥+7

=
1

3

3𝑥−1



Example 2: Solve the Equation

8𝑥+2 = 162𝑥+7



1. 3𝑒4𝑥 = 45

EXPONENTIAL



2. 2 52𝑥 − 1 = 47



3. 4 − 2𝑒𝑥 = −23



Remember your Logarithm 

Properties!!!!

The Product Rule: 𝑙𝑜𝑔𝑎𝑀𝑁 = 𝑙𝑜𝑔𝑎𝑀 + 𝑙𝑜𝑔𝑎𝑁

The Power Rule: log𝑎𝑀
𝑝 = 𝑝 ⋅ log𝑎𝑀

The Quotient Rule:  log𝑎
𝑀

𝑁
= log𝑎𝑀 − log𝑎 𝑁



Solving Logarithmic Equations

1. log3( 5𝑥 − 1) = log3( 𝑥 + 7)



2. log 𝑥 + 6 = log 8𝑥 − log(3𝑥 + 2)



3.  log5( 3𝑥 + 1) = 2



4. ln(𝑥 + 2) = 6



5. log2 4 𝑥 + log2( 𝑥 + 3) = 4


