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Logarithms  
Chapter Notes 

 

Assignment List 
 

Date Lesson Assignment 
 1. Graphing Logarithmic 

Functions 
 

Mickelson Page 213 #6, 7, 8, 9  

 2. Logarithms 
 

Mickelson Page 211 #1-4 (left side), 5, 13  

 3. Log Laws 
 

Mickelson Page 221 #1-3 (left side) 

 4. Simplifying Logarithms 
 

Mickelson Page 222 #4-5 (left side)  & 
Mickelson Page 228 #2a-d 
Extension: Page 228 #2e-i 

 5. Solving Equations I 
 

Mickelson Page 227 #1, 4   

 6. Solving Equations II Mickelson Page 229 #3, 5, 7  
 

 7. Applications Mickelson Page 236 #1-11 
 

  
 

Practice Test 

  
 

Review 

  Logarithms and Exponents Test 
 

 
 

 

 



Logarithms Day 1: Graphing Logarithmic Functions 
 
 
Graphing the Inverse of an Exponential Function 
 
Use the key points for each Exponential function to determine the key points and graph for its inverse: 
 
When   𝒃 > 𝟏 
 
Exponential    Inverse (switch x and y) 
   𝑦 = 2௫     𝑥 = 2୷ 
 
Key Points: 

(      ,       )      (      ,       )   

(      ,       )      (      ,       )   

(      ,       )      (      ,       )   
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Domain    Domain 

Range     Range 

 
But what do we call this new function? 
 
 
Logarithms 
 
The inverse of an exponential function is another function called a logarithm. 
 
 
Exponential         Inverse      Logarithmic form 

(switch x and y, exponential form)                  (solve for y – call it a “log”) 
 
𝑦 = 𝑏௫    𝑥 = 𝑏௬      𝑦 = log௕ 𝑥   
 

Note: 𝑏 > 0, 𝑏 ≠ 1  
 
Formal Definition:   A logarithm of a number is the exponent (y) to which a fixed value (b) must be    

raised in order to get some other number (x) 
 

So for the inverse graph above,    𝑥 = 2௬  can be written as 𝑦 = logଶ 𝑥      

     Greek: 
 ‘logos’– word/speech/logic  
  ‘arithmos’ – numbers 
 



 
Transformations of Logarithms     
 
A logarithm, like any other function, can be transformed using the principles associated with transforming a 
function.  The transformation will always be in relation to the basic graph,   𝑦 = log௕ 𝑥    which has the 
following key points and basic shape: 
 
𝑦 = log௕ 𝑥   
 
Key Points: 

(      ,       )        

(      ,       )        

(      ,       )           
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Example 1:  Sketch the function       
 

  𝑦 = −logଷ( 𝑥 − 2)  
 
 
 
 
 
 
 
 
 
Example 2:  Sketch the function       

  𝑦 = logଶ( 2 − 𝑥) + 1  
 
 
 
 
 
 
 
 
 
 

 

Assignment: p. 213 #6, 7, 8, 9  



Logarithms Day 2: Logarithms 
 
Recall: 
The inverse of an exponential function is another function called a logarithm. 
 
 Inverse in exponential form              Logarithmic form 
 

𝒙 = 𝒃𝒚              ⟺                   𝒚 = 𝐥𝐨𝐠𝒃 𝒙               Note: 𝑏 > 0, 𝑏 ≠ 1  
 
 
 
Formal Definition:   A logarithm of a number is the exponent (y) to which a fixed value (b) must be    

raised in order to get some other number (x) 
 
 
 
Example 1:  Change from exponential to logarithmic form 
 
i) 33 = 27     ii)                104 = 10000 

 
 
 
Note: when it’s base 10, we don’t always write the base!   
       
 
Example 2:  Determine the numerical value 
 

i) log1000 
 
 
 
 
 

ii) f(x) =  log1/3 27 
 

iii) log6 x =  3 iv) log7 (x+2) = 3 
 
 
 
 

v) log17 17381  
 
     

 
 

     Greek: 
 ‘logos’– word/speech/logic  
  ‘arithmos’ – numbers 
 





Logarithms and Exponents Day 5: Log Laws 
A logarithm is just the \ 11\ueif,e of an exponential function. 

Just like there are established and proven rules for exponents, there are established and provable rules for 
logarithms. 

Rules for Logarithms (The Log Laws) 

Iogb 1 = 0

Product Rule: 

°'--; \o� "')(...

"X._:!- "co_; 

Iogb xy = Iogb x + Iogb y 
� C. 

·1-y = 'b ·'b
'X. � ::. \/:K.

\ o�'b 'X.j =-Q \-C.,

Note: b > 0, b =I= 1 

Example: Simplify log2 5 + log2 7 

lo 1- (5•7J 
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Quotient Rule: 
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Power Rule: 
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Example: Simplify log2 24 - log2 8 
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Example: Simplify log2 16 
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Example: Find log3 7 to 3 decimal places 



Example 1: Write log 25 in terms 
9 

of log 3 and log 5 

Example 3: Find the exact value oflog 4 643 
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Example 2: Find the exact value of 

log 3 27.../3 
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Example 4: Find the exact value of log� 
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Logarithms and Exponents Day 6: Simplifying Logarithms 
Simplifying Logarithmic Functions: 

1. Understand rules #1-6 from yesterday.

2. Do not make up your own rules for logarithms. Common mistakes:

log(A + B) -:t= ½ � t \� � 

3. Know how to change from exponential form to logarithmic form, and vice versa.

y = logb x <==> bY = x 

4. Look for exponential/power relationships between b and x in logb x.

Example 1: Simplify 3log2 x - 2log2 3 Example 2: Simplify 72log7 5 
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Example 3: Simplify logx4+logx5 

logx7 -logx4 
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Solving Log Equations: with a twist 

Expressing equations in terms of stated or defined variables 

Sometimes we have a question that only contains variables and we need to solve the logarithmic equation in 
terms of the stated variables. This is just a slight variation on what we have already looked at, just with no 
numbers. �•"'" � ,, 

,, 5,"� \t. \� =- s;0lJ. \� 
Example 4: Solve for A in terms of 8 and C: 2log A - 3 log B = 2 log C 

\ 
Solving Log Equations when the bases don't match ( �Of biA.S� ·

Example 5: Solve for x: 



Example 6: Solve for x: 3log8 x - 2 Iogx 8 = -5 
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Assignment 

Solving log and exponential equations: p. 227 #1, 4 

Solving trickier equations: p. 229 #3, 5, 7 



Logarithms Day 7: Applications 
Using the rules we have established for exponential and logarithmic functions, we can now start to apply 
these to real life situations.   
 
Recall from previous chapter:   
 

Compound Interest 

𝐴 = 𝑃 ቀ1 +
𝑟
𝑛

ቁ
௡௧

 

    Discrete Growth 
 

F = I(r)
୲
୮ 

         Continuous Growth 
 

F = Ie୰୲ 

 
The Natural Base (e) and the Natural Log (ln) 
 
The natural base (e)  is so useful, that its inverse has its own name: 

The inverse of 𝑒௫   is  log௘ 𝑥  which we call ln 𝑥 
 

“ln” is “the natural log” (log base “e”) and is pronounced “lawn” 
 
Just like there is a log button on your calculator, you will also be able to find a ln button. 
 
 
Example 1:    Eric inherits $10 000 and invests it in a guaranteed investment certificate (GIC) at 6 %.  How 

long will it take to be worth $15 000 it is compounded a) monthly b) continuously?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Example 2:  A major earthquake of magnitude 8.3 is 120 times as intense as a minor earthquake. Determine 

the magnitude, to the nearest tenth, of the minor earthquake. 

 
 
 
 
 
 
 
 
 
      

Example 3:  The half-live of carbon-14 is 5730 years.  A bone sample is found to have 49.5% of the C-14 
remaining.  Determine the age of the bone. 
 

 

 

 

 

 

 

 

 

Example 4:  The population of a fish in a lake is increasing at a rate of 3.5% per year.  How long will it take 
the fish population to double? 

 
 
 
 
 
 
 
 
 
 
 
Assignment: p. 236 #1-11 


