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Unit 5 – Exponential and Logarithmic functions 
Chapter 8.1 – 8.2: The logarithmic function and its graph 

 
Many phenomena in the natural sciences (physics, chemistry, biology, astronomy) can be 
descried using exponential functions. To solve problems involving a function, it is often 
useful to use the inverse function.  
 
Invented by John Napier in the 17th century, logarithmic functions (and the associated table 
of values generated using them) were the only effective numerical tools for dealing with 
exponential functions until the development of computers and calculator.  
 
Some applications of logarithmic functions include:  
 

• pH levels (acid/base) in chemistry 
• Star brightness  
• Sound intensity in physics/music 
• Light intensity & absorption in physics/astronomy 
• Richter scale for earthquakes in physics/geology 
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Exponential relation: y = 𝑎$, 𝑎 > 0, 𝑎 ≠ 1; and Inverse relation is 𝑥 = 𝑎,, but there is no way to rearrange this algebraically, 
so a new representation is introduced – Logarithmic relation 
 

y = 𝑙𝑜𝑔0𝑥, 𝑎 > 0, 𝑎 ≠ 1, read as “log to the base a of x” 
 
The two most important logarithmic functions have bases of “10” and “e”, so a special notation is given:  
 

• 𝑙𝑜𝑔12𝑥 = 𝑙𝑜𝑔𝑥 is the “common log” 
• 𝑙𝑜𝑔3𝑥 = 𝑙𝑛𝑥 is the “natural log” where 𝑒 = 2.718 is called “natural number”. 

 
 
The graph of Logarithmic Function:  
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Transformation of Logarithmic functions 
 
Example 1: Use transformations to sketch the function 𝑦 = −2 𝑙𝑜𝑔 <1

=
(𝑥 − 4)A + 1 
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Unit 5 – Exponential and Logarithmic functions 
Chapter 8.3: Evaluating Logarithms 
 

Some general rules to evaluate logarithmic terms:  
 

Example 1: Solve  
 

a) 𝑙𝑜𝑔C3=  
 

b) 𝑙𝑜𝑔E4F 
 

Example 2: Evaluate 
 

a) 𝑙𝑜𝑔121 
 

b) 𝑙𝑜𝑔G1 
 
 

Example 3: Evaluate 
 

a) 2HIJK$  
 

b) 5HIJM$  
 

              𝒍𝒐𝒈𝒂𝒂𝒙 = 𝒙 
  

															𝒍𝒐𝒈𝒂𝟏 = 𝟎 
 

								𝒂𝒍𝒐𝒈𝒂𝒙 = 𝒙 
 

Moreover, we can calculate the value of a logarithms or simplify by changing of the bases:  
 

𝒍𝒐𝒈𝒂𝒙 =
𝒍𝒐𝒈𝟏𝟎𝒙
𝒍𝒐𝒈𝟏𝟎𝒂
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Unit 6 – Exponential and Logarithmic functions 
Lesson 3: Logarithmic law 
 

Recall: Exponent laws 
 
(𝑎$)(𝑎,) = 𝑎$V,  

(𝑎$) ÷ (𝑎,) = 0X

0Y
= 𝑎$Z,, 𝑎 ≠ 0  

𝑎Z$ = 1
0X
, 𝑎 ≠ 0   

(𝑎$), = 𝑎$,   
𝑎2 = 1, 𝑎 ≠ 0   

 
Similarly, Log will also have a set of laws by which can make their calculation much easier.  
 

Product rule: 𝑙𝑜𝑔0𝑥𝑦 = 𝑙𝑜𝑔0𝑥 + 𝑙𝑜𝑔0𝑦  

Quotient rule: 𝑙𝑜𝑔0 [
$
,
\ = 𝑙𝑜𝑔0𝑥 − 𝑙𝑜𝑔0𝑦  

Power rule: 𝑙𝑜𝑔0𝑥] = 𝑟𝑙𝑜𝑔0𝑥  

 
Example 1: simplify then evaluate. 
 

a) 𝑙𝑜𝑔C6 + 𝑙𝑜𝑔C4.5 
 
 

b) 𝑙𝑜𝑔=48 − 𝑙𝑜𝑔=3 
 
 

c) 𝑙𝑜𝑔G√25
a  

 

 
Example 2: Rewrite as a single log to a common base: 𝑙𝑜𝑔12 + 1

=
𝑙𝑜𝑔7 − 𝑙𝑜𝑔2 

 
 
 
 

 

Example 3: Use the properties of logarithms to express 𝑙𝑜𝑔0b
$a,K

c
 in term of 𝑙𝑜𝑔0𝑥, 𝑙𝑜𝑔0𝑦, 𝑙𝑜𝑔0𝑤. 
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Practice from Textbook: pg475 
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Unit 6 – Exponential and Logarithmic functions 
Chapter 8.5 – 8.6 Solving Exponential and Logarithmic Equations 

 
Example 1: Solve the following exponential equations.  
 

1. eXfa

CgXhi
= 81$V= 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. 3 ∙ 3=$ − 28 ∙ 3$ + 9 = 0 
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3. 3$V= = 4                                                                 Practice:	5C$ = 30                             

 

 

 

 

                                            

 
4. 2(6C$) = 6(4=$ZC)                                                  Practice: 27(2=$) = 2(3$) 
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Example 2: Solve the following log equations with unknown base. 
a) 𝑙𝑜𝑔$0.04 = −2                                                                         b) 𝑙𝑜𝑔$10 = 20 

 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3: Solve the following log equations. 
 

a) 𝑙𝑜𝑔=𝑥 − 𝑙𝑜𝑔=3 = 𝑙𝑜𝑔=6                                                          b) 𝑙𝑜𝑔(𝑥 + 2) + 𝑙𝑜𝑔(𝑥 − 1) = 1 
                                                                          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Teacher: Ms. Ella 

 pg. 11 

 

 
 
 
Practice:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Teacher: Ms. Ella 

 pg. 12 

Extra Practice:  
 

1. Bacteria are tripling. In 5 days, the population has quadrupled. What is the tripling time? Estimate the answer 
to 2 decimal places. Check your answer!  

2. If 1 − 5=$VC = 0, find the value of 𝑥. 
3. If 3, = 5, then determine the value of 3E, − 11(3=,). 
4. For the graph 𝑓(𝑥) = 2(2)$, you could say that it has vertically stretched 𝑦 = 2$. You could also get 

the same graph by shifting left 1 unit. Show how those two transformations result in the same graph, 
by altering the equation. 

5. Write two different exponential functions that have an asymptote of 𝑦 = 5. 
6. For 𝑓(𝑥) = 𝑎(𝑏)$,  
7. What values should you have for 𝑎 and 𝑏 for it to be an increasing function?  
8. Write two different equations of the form 𝑓(𝑥) = 𝑎(𝑏)$ that are increasing functions.  
9. Write two different equations of the form 𝑔(𝑥) = 𝑎(𝑏)$ which are decreasing functions 
10. For 𝑦 = 𝑏j$ ,  
11. What values should you have for 𝑏 and 𝑘 to make it decreasing?  
12. Write two different equations of the form 𝑦 = 𝑏j$  that are decreasing.  
13. Write two different equations of the form 𝑦 = 𝑏j$  that are increasing.  

14.  Solve 4$KV= = 4C$ 

15. Solve 2$KVG$ = 1
kE

 

16. Solve 6$V1 + 6$V= = 7 
17. Solve 3(3=$) − 10(3$) + 3 = 0 
18. Solve 2=$ − 2$V1 − 8 = 0 

19. Simplify 9:√𝑥ga
 

20. Simplify 9𝑥:𝑥√𝑥 

21. Simplify 9𝑥:𝑥√𝑥ga
 

22. Solve the following system of equations: 
2=$V, = 32 

2$ZC, =
1
2 

23. If 2C$ = 16,V1 and 2𝑥 = 5𝑦 − 17, determine the value of 𝑥 + 𝑦. Don’t use a calculator. 
24. Are there values of 𝑥 that make the statement 𝑥Z= > 𝑥= true? 
25. Let 𝑥 = 𝑚 + 𝑛, where 𝑚 and 𝑛 are positive integers satisfying the equation  

2k +𝑚l = 2F. Find the sum of all possible values of 𝑥. 
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Unit 6 – Exponential and Logarithmic functions 
Chapter 8.7: Solve Problems with Logarithmic Functions  
 

pH Scale (hydrogen ion concentration): 
 
𝐩𝐇 =	−𝒍𝒐𝒈𝟏𝟎𝑯V,  

    where pH is the scaled measurement (0 to 14), and H+ is the concentration of hydrogen ions (mol/L) 
 

 
Example:  
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Richter Scale (Earthquakes): 
 
𝐌 = 𝒍𝒐𝒈𝟏𝟎𝑨, where M is the magnitude (approximately 0 to 10), and A is the amplitude on the seismograph. 
 
Notes: This formula is useful on for comparing the relative intensity of earthquakes. The actual energy of the 
earthquake is more complex. 
 
Example:  

 
 
 
 
 
 
 
 
 
 
 
Practice: If earthquake A has a magnitude of 6.4 and it is 25 time more intense then earthquake B, what is the 
magnitude of earthquake B? 
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Sound Loudness (decibel scale):  
 
𝐋 = 𝟏𝟎𝒍𝒐𝒈𝟏𝟎 [

𝑰
𝑰𝒐
\,  

where L is the loudness of the sound, I is the sound intensity (energy), and 𝐼I	is the threshold of human hearing.  
 
Example:  

 

 
 

 
 
 
 
 

 


