
Warm-up

Get your homework out ready for checking.

1. Write the new equation of g(x) = 3x given the following 
transformations: Shift left 3 and up 4.

2. Calculate the total dollar amount available after 10 years when 
$3,000 is invested at an annual interest rate of 2%.

3. Calculate the total dollar amount available after 10 years when 
$3,000 is invested at an annual interest rate of 2% when interest is 
compounded monthly.
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Objectives

Define the relationship between logarithms and exponential 
functions.  

Convert logarithmic expressions to exponential form and vice 
versa.

Evaluate logarithmic and exponential expressions.

Homework

Packet Page 14, 24-27 and 49-54
Packet Page 16, 1-12
Packet Page 17, 1-30 even



Things you should know about logarithms…

Logarithms are exponents

𝒃𝒙 = 𝒚 ↔ 𝒍𝒐𝒈𝒃𝒚 = 𝒙

𝟑𝟒 = 𝟖𝟏 ↔ 𝒍𝒐𝒈𝟑𝟖𝟏 = 𝟒

For example…

The log function returns the exponent, 4.



Can you find the unknown?

logx 25 = 2

log6 x = 2

log8 64 = x

𝒙𝟐 = 𝟐𝟓

𝟔𝟐 = 𝒙

𝟖𝒙 = 𝟔𝟒

Hint: rewrite the expression in exponential form.

𝒙 = 𝟓

𝒙 = 𝟑𝟔

𝒙 = 𝟐



When you are asked to evaluate a log, simply set it equal to a variable, x. 
Then use the previous procedures to solve. (Put in exponential form.)

log4 16 

log12 12 

log9 1

𝑙𝑜𝑔416 = 𝑥

𝑙𝑜𝑔1212 = 𝑥

𝑙𝑜𝑔91 = 𝑥

4𝑥 = 16

12𝑥 = 12

9𝑥 = 1

𝑥 = 2

𝑥 = 1

𝑥 = 0



Let’s 
review 
some 
properties 
of 
exponents



Remember that logs are exponents so they have similar properties…

𝑥0 = 1

𝑙𝑜𝑔𝑥𝑥
𝑛 = 𝑛

𝑥1 = 𝑥

Exponent 
Property

𝑙𝑜𝑔𝑥1 = 0

𝑙𝑜𝑔𝑥𝑥 = 1

𝑥𝑛 = 𝑥𝑛 𝑙𝑜𝑔22
9 = 9

𝑙𝑜𝑔41 = 0

𝑙𝑜𝑔77 = 1

Log 
Property

Example



Algebraic Properties of Logarithms

𝑙𝑜𝑔𝑏 𝑥𝑦 = 𝑙𝑜𝑔𝑏 𝑥 + 𝑙𝑜𝑔𝑏𝑦

How are these properties 
similar to the rules for 
exponents?

𝑙𝑜𝑔𝑏
𝑥

𝑦
= 𝑙𝑜𝑔𝑏 𝑥 − 𝑙𝑜𝑔𝑏𝑦

𝑙𝑜𝑔𝑏𝑥
𝑛 = 𝑛 𝑙𝑜𝑔𝑏 𝑥

Expand Log Expressions

Compress Log Expressions



Expand the following

𝑙𝑜𝑔3 9𝑥𝑦2 = 𝑙𝑜𝑔39 + 𝑙𝑜𝑔3𝑥 + 𝑙𝑜𝑔3𝑦
2

= 𝑙𝑜𝑔39 + 𝑙𝑜𝑔3𝑥 + 2𝑙𝑜𝑔3𝑦

= 2 + 𝑙𝑜𝑔3𝑥 + 2𝑙𝑜𝑔3𝑦



Expand the following

𝑙𝑜𝑔4
𝑥

16𝑦
= 𝑙𝑜𝑔4𝑥 − 𝑙𝑜𝑔425𝑦

= 𝑙𝑜𝑔4𝑥 − (𝑙𝑜𝑔416 + 𝑙𝑜𝑔4𝑦)

= 𝑙𝑜𝑔4𝑥 − (2 + 𝑙𝑜𝑔4𝑦)

= 𝑙𝑜𝑔4𝑥 − 2 − 𝑙𝑜𝑔4𝑦



Expand the following

𝑙𝑜𝑔
100𝑥2

𝑦3
= log 100𝑥2 − log 𝑦3

= log 100+ log 𝑥2 − log 𝑦3

= 2+ 2log 𝑥 − 3log 𝑦

IMPORTANT NOTE 
If log is written without a base, it’s the common log which has a base of 10.

log 1000 = 𝑙𝑜𝑔101000 = 3



Now let’s go the other way.  Write the following expression as a single logarithm.

2𝑙𝑜𝑔3𝑥 + 3𝑙𝑜𝑔3𝑦 − 𝑙𝑜𝑔3𝑧

= 𝑙𝑜𝑔3 𝑥
2 + 𝑙𝑜𝑔3𝑦

3 − 𝑙𝑜𝑔3𝑧

= 𝑙𝑜𝑔3
𝑥2𝑦3

𝑧

= 𝑙𝑜𝑔3 𝑥
2𝑦3 − 𝑙𝑜𝑔3𝑧



Write  following expression as one log statement

1 + 𝑙𝑜𝑔4𝑥 −
1

2
𝑙𝑜𝑔4𝑦 = 𝑙𝑜𝑔44 + 𝑙𝑜𝑔4𝑥 − 𝑙𝑜𝑔4𝑦

1

2

= 𝑙𝑜𝑔44𝑥 − 𝑙𝑜𝑔4𝑦
1

2

= 𝑙𝑜𝑔4
4𝑥

𝑦
1
2

= 𝑙𝑜𝑔4
4𝑥

𝑦



Work on your homework problems.




