
MODULES 7 & 8 – EXPONENTIAL AND LOGARITHMIC FUNCTIONS 
 

1.  No Calculators 
2.  Fill in values that you already know (No guessing) 
3.  Figure out more values by multiplying dividing or looking for patterns. 
4.  Answer the questions at the bottom of this paper. 

 

Write the answers to 
each of the following.  
You should not need to 
use a calculator for this. 

12 = 

22 = 

32 = 

42 = 

52 = 

62 = 

72 = 

82 = 

92 = 

102 = 

112 = 

122 = 

 

Notice that when exponents are zero or negative, the original meaning of an exponent has to change. 
For example, 24 = 2 ∙ 2 ∙ 2 ∙ 2 = 16, but what about 20 or 2−3.  Explain why 20 or 2−3 have the values described in 
your work above. 
 
 
 
 

 
Evaluate each expression given in exponential form. 

Ex:  5−2 =
1

25
 

 
 

1.  30 = 2.  53 = 3.  3−2 = 

4.  2−3 = 
 
 
 

5.  5−2 = 6.  34 = 7.  4−3 = 

Fill in the missing cells of the 

table by following the pattern. 

25 32 

24 16 

23  

22  

21  

20  

2−1  

2−2  

2−3  

  

 
1

32
 

 

Fill in the missing cells of the 

table by following the pattern. 

(
1

5
)

5

  

 
1

625
 

(
1

5
)

3

  

(
1

5
)

2

  

(
1

5
)

1

 
1

5
 

(
1

5
)

0

  

(
1

5
)

−1

  

(
1

5
)

−2

  

(
1

5
)

−3

  

  

 3125 

 

 



*Solve each using Guess & Check.  Round answers to the nearest hundredth. 

8.  10𝑥 = 14517 
 
 
 

9.  4 ∙ 2𝑥 = 1000 10.  2𝑥 = 82𝑥+1 

 
Simplify each expression.  Leave answers with only positive exponents. 

11.  38 ∙ 34 
 
 
 

12.  (25)3 13.  5−2 14.  
47

42 15.  2−5 

16.  5−3 ∙ 55 
 
 
 

17.  (32)4 18.  
611

613 19.  2−8 ∙ 24 20.  
510

57  

21.  42 ∙ 23 
 
 
 

22.  
272

35  23.  513 ∙ 511 
 

24.  (53)13 25.  
53

513 

26.  5−3 
 
 
 

27.  (5)5 ∙ (25)2 28.  
(25)2

(5)5  29.  
(5)5

(25)2 30.  
(25)5

(5)2  

31.  72 ∙ 77 
 
 
 

32.  
72

77 

 

33.  77 ÷ 72 
 

34.  (72)7 
 

35.  (77)2 
 

36.  (72)
1

2 
 
 
 

37.  9√3 ∙ 27√3 
 

   

 
Module 7: Lesson 2  Solving Exponential Equations  
Solve each equation using a “like base” strategy.  Check your solutions. 

38.  3𝑥 = 38 39.  2𝑥 = 82𝑥+1  40.  Solve 2𝑥+4 = 4𝑥 
 
 
 
 

41.  Solve 3𝑥+1 = 32𝑥 
 
 
 
 

42.  Solve 12𝑥 = 125 
 

43.  Challenge:  3𝑥+1 = 5𝑥 
 

44.  Copied from Module 7: Lesson 2  - Extra Example 1 

 



Scientific Notation 

Here are some examples of numbers in scientific notation. 
 
Approximate distance from Earth to the Sun:  1.5 ∙ 108 km 
 
Length of a red blood cell:  8.0 ∙ 10−6 meters 
 
Approximate World Population:  7.2 ∙ 109 people 

Here is what certain values would look like w/o scientific notation. 
 
Mass of Earth:  13 170 000 000 000 000 000 000 000 lbs. 
 
Approximate distance from Earth to the Sun:  93,000,000 miles 
 
Mass of an electron: 
0.00000000000000000000000000000091093822 kg 

When comparing the two sets of examples above, why do you think Scientific Notation is used outside of a school building? 
 
 
 
 
 

Review properties of exponents if needed. 
 
To write a number in Scientific Notation:   
Scientific Notation shows the product of two numbers. 
The first number in scientific notation must be between 1 and 10.   
The second number is the appropriate power of 10 that produces an equivalent value to the number not in scientific notation. 
 

Write out each number shown in scientific notation. 
1.  Approximate distance from Earth to the Sun:  1.5 ∙ 108 km 
 
 
 
2.  Length of a red blood cell:  8.0 ∙ 10−6 meters 
 
 
 
3.  Approximate World Population:  7.2 ∙ 109 people 
 
 
 
 

Write each of the following values in scientific notation. 
4.  Mass of Earth:  13 170 000 000 000 000 000 000 000 lbs. 
 
 
 
5.  Approximate distance from Earth to the Sun:  93,000,000 miles 
 
 
 
6.  Mass of an electron: 
0.00000000000000000000000000000091093822 kg 

 
*Evaluate each without a calculator, and leave your answer in scientific notation.  Check answers using your calculators. 

7.  (3.2 ∙ 108)(2 ∙ 105) 
 
 
 
 
 
 
 
 
 

8.   (6 ∙ 108)(3 ∙ 10−2) 

9.   (14 ∙ 10−6)(5 ∙ 10−5) 
 
 
 
 
 
 
 
 
 

10.  
(9∙107)

(3∙104)
 

 



Module 7: Lesson 1 – Graphing Exponential Functions 

1. a.  Fill in the table for the 
following exponential 
function.  Try not to use your 
calculator and instead of 
decimals, use fractions when 
necessary.  If you need your 
calculator to get started, go 
ahead, but then try without. 
 

     𝑦 = 2𝑥  
    
 

𝑥 𝑦 

−2  

−1  

0  

1  

2  

3  

4  

1. b. Set up a scale for your graph by using the information that you filled in for the 
table, and then graph the function 𝑦 = 2𝑥.  Again, if you need to use your calculator 
to help get started, go ahead, but then try without. 

 
2. a.  Fill in the table for the 
following exponential 
function.  Try not to use your 
calculator and instead of 
decimals, use fractions when 
necessary.  If you need your 
calculator to get started, go 
ahead, but then try without. 
 
(Notice the negative exponent here.) 

     𝑦 = 3−𝑥  
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑥 𝑦 

−2  

−1  

0  

1  

2  

3  

4  

2. b. Set up a scale for your graph by using the information that you filled in for the 
table, and then graph the function 𝑦 = 3−𝑥.  Again, if you need to use your calculator 
to help get started, go ahead, but then try without. 

 

 
 



Transformation Review  

1.  Graph the following 
exponential function. 
 

     𝑦 = 2𝑥  
    
 

𝑥 𝑦 

−2  

−1  

0  

1  

2  

3  

 

 

2.  Of the six points that you just graphed, which 
one do you think is the “memorable point” of 
the bunch?  Why? 
 
 
 
 
3.  Look along the 𝑥-axis.  Do you think the curve 
that you graphed will ever touch the 𝑥-axis?  
Why or why not? 
 
 
 
Definition:  Asymptote – a reference line that a 
curve will approach, but never quite reach 
 

 
 
* Use what you know about transformations, the “memorable point”, and the asymptote to graph each.  If you need to 
use your graphing calculator for the first two questions, please do so.  Your goal is to not have to use your calculators. 

4.  𝑦 = 2𝑥 + 3 
 
 

 
 

5.  𝑦 = 2𝑥+5 
 
 

 

6.  𝑦 = −2𝑥 
 
 

 

7.  𝑦 = 2−𝑥 
 
 

 
 

8.  𝑦 = 2−𝑥 − 1 
 
 

 

9.  𝑦 = 2𝑥−4 + 6 
 
 

 

 



 
*  Consider the function 𝒚 = 𝒇(𝒙).   

Example:  If I wished to move this function two up, I 
would write this function as 𝑦 = 𝑓(𝑥) + 2. 

Example:  If I wished to move this function seven to the 
left, I would write this function 𝑦 = 𝑓(𝑥 + 7). 

 
Write the adjusted function for each of the following: 

10.  Reflect the function over the 𝑥-axis. 
 
 
 

11.  Move the function two to the right and three down.   

12.  Reflect the function across the 𝑦-axis.   
 
 
 
 

13.  Reflect the function over both axes and move the 
function up four. 
 

 

Copied from Module 7:1 Extra Example 1. 

 

 

 

Copied from Module 7:1 Extra Example 3. 

 
 

 



Module 7: Lesson 2  Solving Exponential Equations (Applications of Exponents and Logarithms)    

Review – Graph the following exponential functions. 
1.     𝑦 = 2𝑥      2.    𝑦 = 2−𝑥  

 
  

   

As you look at both graphs, what point is consistent in both 
situations?  Why is this? 
 

Again as you look at both graphs, both seem to be getting 
closer and closer to a reference line called an asymptote.  How 
would you describe the location of this reference line on the 
graphs above? 
 
 
 

You should see a connection with the two graphs/equations and what you know about transformations.  Write a short 
explanation regarding this connection. 
 
 

When looking at the equation for an exponential function, how can you tell that it is describing decay? 
 
 

 

  

𝑥 𝑦 

−2  

−1  

0  

1  

2  

3  

𝑥 𝑦 

−3  

−2  

−1  

0  

1  

2  

 

 



Copied from Module 7:1 Extra Example 4.  

 

 

 

 
Look these up:   

Boiling Point of H20  
 
_______ Celsius      or  _______ Fahrenheit       

Freezing Point of H20 
 
_______ Celsius      or  _______ Fahrenheit       

 
 
Activity:  Observing Exponential Decay     
Objectives: 
a.  Observe exponential decay in real-time 
b.  Make predictions about decay over time 
c.  Identify that functions can be represented as tables, graphs, and equations 
d.  Calculate a regression function with given data 
e.  Observe and predict idea of a limit 



Module 7: Lesson 5 – Modelling Data 
Fill in the table below based on the measurements as the boiling water cools.    Room Temperature:   __________ 

Time (𝑡) 0 15 30 45 60 75 90 105 120 135 150 165 180 

Temp. (𝑇)              

 
Graph the collected data information by plotting the points. 

 
 

How would you describe the shape or behavior of this graph? 
 

We have discussed a reference line called an asymptote.  
Your graph is approaching an invisible horizontal line.  How 
would you describe the location of this reference line? 
 
 

 
https://www.youtube.com/watch?v=mxt4kmwWrsA 

On your calculators, use STAT -> EDIT to input the data from the table into lists L1 and L2. 
Talk with your teacher on how to adjust your data for the horizontal asymptote.  
 

Time (𝑡) 0 15 30 45 60 75 90 105 120 135 150 165 180 

Temp. (𝑇)              

Fool the 
Calculator 

             

 
On your calculators, use STAT -> EDIT to input the data from the table. 
Now use STAT -> CALC -> ExpReg to calculate the equation for the best equation that fits this data. 

Write your equation here:     
 
 
𝑦 = _______________________________________   

Now adjust this equation to fit the actual data from the 
experiment.    
 
  𝑦 = ____________________________   

https://www.youtube.com/watch?v=mxt4kmwWrsA


1.  Increase 30 by 70%. 
 
 
 
 

2.  Decrease 250 by 80%. 

3.  450 increased by 35%. 
 
 
 
 

4.  145 decreased by 67%. 

5.  Increase your answer from #1 by 20%. 
 
 

6.  Increase your answer from #2 by 70%. 
 
 
 
 

 

The Multiplier -> The “High School” method of increasing or decreasing by various 
percentages.  Many applications for exponential growth/decay. 
 

7.  If $10,000 is deposited in a savings account earning 4% 
interest every year, how much money is in the account 
after 10 years? 

8.  A $17,000 car depreciates in value by 15% each year.  
How much will this car be worth in six years? 

 
Identify whether each exponential function is growth or decay.  Also, discuss the details of each function. 

9.  𝑦 = 5(1.25)𝑥 
 
 
 

10.  𝐴 = 1000(1.08)𝑡 11.  𝑓(𝑥) = 5(. 92)𝑥 

12.  𝑔(𝑥) = 54 ∙
1

2

𝑥
 

 
 
 

13.  𝑦 = 10(2)−𝑥 14.  𝐴 = 12 (
1

3
)

𝑥
 

12.  𝑏(𝑥) = 40(3.8)𝑥 
 
 

13.  𝑧(𝑥) = 0. 4𝑥  14.  𝑘(𝑥) = 500(. 99)𝑥 15.  𝑓(𝑥) = 17(4)𝑥 

 

16.  Frank invests $12,000 in an 
account that earns 7.5% interest 
compounded annually.  What is the 
total amount of his investment after 
3 years? 
 
 

17.  Compare the ending amounts of a $5000 investment at 18% annual 
interest for 10 years when: 

a.  Compounded Yearly 
 
 
 

b.  Compounded Weekly 
 

c.  Compounded Daily 
 
 
 
 

d.  Compound every second 
 



 

1.  Draw a rough sketch of exponential growth.   
(Keep in mind the “memorable point” and the horizontal asymptote.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2.  Draw a rough sketch of exponential decay.   
(Keep in mind the “memorable point” and the horizontal asymptote.) 

 
 

 
 
 

3.  Discuss the information in this table. 
 

 

4.  What are the implications represented in the table to the left? 
 
 
 
 
 
 
 
 
 
 
 
5.  Use an investment application online to explore different 
investment possibilities.  Write down some of these options. 

 



Copied from Module 7:  Lesson 5 – Example 1 

 
 

Copied from Module 7:  Lesson 5 – Example 2 

 

 
Copied from Module 7:  Lesson 5 – Extra Example 2 

 
 

 



*Solve each using Guess & Check on your calculators.  Round answers to the nearest hundredth. 

1.  10𝑥 = 14517 
 
 
 
 
 

2.  2𝑥 = 1000 3.  5.3𝑥 = 123456 

 
These questions have “nice” solutions, so do this set without a calculator. 

4.  2𝑥 = 8 
 
 
 
 

5.  5𝑥 = 25 6.  2𝑥 =
1

8
 7.  3𝑥 = 81 

8.  4𝑥 = 64 
 
 
 
 

9.  2𝑥 = 64 10.  3𝑥 =
1

9
 11.  5𝑥 = 125 

 
MODULE 8: Lesson 1 – Logarithms and Logarithmic Functions 

 
The word logarithm originates from two Greek words: 
 Logos meaning reason or logic 
 Arithmus meaning number 

 
So the word logarithm basically means a logical number.   

Example:  The logarithm base 10 of 1000 looks like this:   
  
   𝑙𝑜𝑔101000 
 
Which means… “To what number do you have to raise 10 to get 1000?” 
 
The answer is 3 because 103 = 1000.  Therefore, 𝑙𝑜𝑔101000 = 3. 

 
Try these.  Evaluate each.  The first answer is given as an example. 

13.  𝑙𝑜𝑔28 = 3  
 
 
 

13.  𝑙𝑜𝑔525 14.  𝑙𝑜𝑔232 15.  𝑙𝑜𝑔464 

16.  𝑙𝑜𝑔44 
 
 
 

17.  𝑙𝑜𝑔41 
 

18.  𝑙𝑜𝑔22 19.  𝑙𝑜𝑔21 

20.  𝑙𝑜𝑔2 (
1

8
) 

 
 
 

21.  𝑙𝑜𝑔381 22.  𝑙𝑜𝑔3 (
1

27
) 23.  𝑙𝑜𝑔5 (

1

5
) 

 

      
* Introduction to Solving Logarithmic Equations - Solve each for x. 

24.  𝑙𝑜𝑔28 = 𝑥 
 
 
 
 

25.  𝑙𝑜𝑔55 = 𝑥 26.  𝑙𝑜𝑔10 (
1

100
) = 𝑥 27.  3𝑥 = 37 

28.  7𝑥+3 = 72𝑥+1 
 
 
 

29.  (2)𝑥+4 = (4)𝑥 30.  𝑙𝑜𝑔𝑥49 = 2  31.  𝑙𝑜𝑔3𝑥 = 4 



Solve each for x.     

32.  𝑙𝑜𝑔𝑥4 =
1

2
 

 
 
 

33.  𝑙𝑜𝑔10𝑥 = 𝑙𝑜𝑔106 34.  𝑙𝑜𝑔7(𝑥 + 1) = 𝑙𝑜𝑔77 35.  𝑙𝑜𝑔32𝑥 = 2 
 

36.  𝑙𝑜𝑔3(32) = 𝑥 
 
 
 

37.  𝑙𝑜𝑔𝑥25 =
2

3
  38.  𝑙𝑜𝑔279 = 𝑥 

 
 

 
 
Find the value of 𝑣 in each equation. 

39.  𝑣 = 𝑙𝑜𝑔101000 
 
 
 

40.  𝑣 = 𝑙𝑜𝑔15225 41.  𝑣 = 𝑙𝑜𝑔12144 42.  8 = 𝑙𝑜𝑔2𝑣 

43.  −4 = 𝑙𝑜𝑔4𝑣 
 
 
 

44.  −3 = 𝑙𝑜𝑔7𝑣 45.  −2 = 𝑙𝑜𝑔𝑣
1

100
 46.  𝑙𝑜𝑔𝑣729 = 6 

 
       
* Solving Logarithmic and Exponential Equations 

47.  4𝑥 = 43𝑥−1 
 
 
 

48.  82 = 4𝑥+5 49.  𝑙𝑜𝑔10(2𝑥) = 𝑙𝑜𝑔10(𝑥 + 7) 

50.  3𝑙𝑜𝑔38 = 𝑥 
 
 
 

51.  𝑙𝑜𝑔232 = 𝑥 52.  𝑙𝑜𝑔27𝑥 = 𝑙𝑜𝑔2(𝑥2 + 12) 

 
     
*Evaluate each expression. 

53.  𝑙𝑜𝑔44 
 
 
 
 
 
 

54.  5 ∙ 𝑙𝑜𝑔44 55.  𝑙𝑜𝑔44 + 𝑙𝑜𝑔44 + 𝑙𝑜𝑔44 + 𝑙𝑜𝑔44 + 𝑙𝑜𝑔44 56.  𝑙𝑜𝑔445 

 
MODULE 8: Lesson 2 – Properties of Logarithms 

There is a Logarithm button on your calculator.  Find it.   

 LOG 

 

The common log of 1000 can either be written 𝑙𝑜𝑔101000 or log 1000.  
 
(If a base of the logarithm is not shown, it is assumed to be log base 10.)   
 
This is similar to a square root not needing to show the root index.  Remember 

that √  and √
2

 mean the same thing. 
 

It is a “common logarithm” or 𝑙𝑜𝑔10  “log base 10” and is on our calculators because our number system is base 10. 

Test it out. 
 
𝑙𝑜𝑔101000 = 3  which means that 103 = 1000.  Type log 1000 on your calculator.  Did it work? 



1.  Now calculate and estimate the following to the nearest hundredth. 
 

𝑙𝑜𝑔106 ≈  

 
We will be using this value as a reference to assist us in discovering some properties of logarithms. 
 
2.  In a-i, cross out or scribble out any of the following equations that are NOT true. 

a.  log 6 = log 2 + log 3 b.  log 6 = log 2 + log 4 c.  log 6 = log 3 ∙ log 3 

d.  log 6 = log 2 + log 3 + log 1 e.  log 6 = log 1 + log 6 f.  log 6 = log 12 ÷ log 2 

g.  log 6 = log 1.5 + log 4 h.  log 6 = 2 ∙ log 3 i.  log 6 = log 10 + log( .6) 

 
3.  On the questions that are NOT crossed out, what property of the numbers 
do you think allows the equations to be true? 

 
 
 

4.  Create a new equation using log 6 that is similar to the 

information above.    𝑙𝑜𝑔106 = 
 

5.  Based on what you have discovered, create a rule for 
each of the following. 
 

a.  log 𝑚 + log 𝑛 =  
 
 
b.  log 𝑎 + log 𝑏 + log 𝑐 =  
 

Verify your answers with me before moving on. 

 
 

𝑙𝑜𝑔106 ≈  

We will be using this value as a reference to assist us in discovering some properties of logarithms. 
6.  In a-i, cross out or scribble out any of the following equations that are NOT true. 
 

a.  log 6 = log 12 − log 6 b.  log 6 = log 18 − log 3 c.  log 6 =
log 12

log 2
 

d.  log 6 = log 6 − log 1 e.  log 6 = log 12 − log 2 f.  log 6 = log 8 − log 2 

g.  log 6 = log 30 − log 5 h.  log 6 = log 15 − log 2.5 i.  log 6 = log 15 − log 9 

 
7.  On the questions that are NOT crossed out, what property of the numbers 
do you think allows the equations to be true? 

 

8.  Create a new equation using log 6 that is similar to the 

information.    𝑙𝑜𝑔106 = 
 

9.  Based on what you have discovered, create a rule for 
each of the following. 
 

log 𝑚 − log 𝑛 =  
 

 

 



10.  Warm Up 

Simplify 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 ∙ 𝑥 = Now Simplify 𝑥 + 𝑥 + 𝑥 + 𝑥 + 𝑥 + 𝑥 = 

   
Work on understanding the following series of equivalent expressions. 
 

log 125 = log(53) = log(5 ∙ 5 ∙ 5) = log 5 + log 5 + log 5 = 3 ∙ log 5  
 
 
11.  See if you can do the same for the following expression. 
 

𝑙𝑜𝑔(115) =  
 
 
12.  Try to do the same thing (but in reverse) with the following expression. 
 

5 ∙ log 2 =  
 
 
Are you seeing any shortcuts yet?  
 
13.  Based on what you have discovered, create a rule for each of the following. 
 

n ∙ log 𝑎 =  
* Properties of Logarithms continued   Review/Extend 
Condense each expression by writing each expression as a single logarithm.  (Bring everything inside one logarithm.) 
 
a.  log 𝑥 + log 𝑦    b.  log 𝑝 − log 𝑞    c.  3𝑙𝑜𝑔7𝑎 
 
 
 
d.  𝑙𝑜𝑔35 + 𝑙𝑜𝑔3𝑥 − 2𝑙𝑜𝑔3𝑧  e.  𝑙𝑜𝑔86 + 1   f.  −𝑙𝑜𝑔10𝑎 + 𝑙𝑜𝑔10𝑐 + 2𝑙𝑜𝑔10𝑏 − 3𝑙𝑜𝑔102𝑑 
 
 
 
 
Expand the logarithm and simplify. 

g.  𝑙𝑜𝑔318    h.  𝑙𝑜𝑔5√5 
 
 
 
 
 
14.  Warm-Up 
Determine which expressions below are equivalent to the expression 𝑙𝑜𝑔352.  Cross-out the values that are not. 

𝑙𝑜𝑔325 𝑙𝑜𝑔310 𝑙𝑜𝑔37 2𝑙𝑜𝑔35 

𝑙𝑜𝑔35 + 𝑙𝑜𝑔35 𝑙𝑜𝑔35 − 𝑙𝑜𝑔35 𝑙𝑜𝑔3100 − 𝑙𝑜𝑔34 𝑙𝑜𝑔312.5 + 𝑙𝑜𝑔32 

 
 



*Solve each for 𝒙.  Round answers to the nearest hundredth.  Some of these will be Die Roll Questions (Part 1) 

1.  10𝑥 = 14517 
 

2.  5.3𝑥 = 123456 3.  𝑙𝑜𝑔3321 = 𝑥 

4.   5𝑥 =      1500 
 
 

5.   8𝑥 =      5000 6.  2𝑥 = 1000 
 
 
 
 

7.  𝑙𝑜𝑔2800 = 𝑥 
 
 

8.  𝑙𝑜𝑔524720  9.  (
1

2
)

𝑥
= 455 

10.  𝑙𝑜𝑔7(5𝑥 − 3) − 𝑙𝑜𝑔7(𝑥2 + 1) = 0

  
11.  (

1

5
)

𝑥
= (25)2𝑥−1 

 

12.  2 log 𝑥 + log 2 = log(5𝑥 + 3) 

13.  𝑙𝑜𝑔3(𝑥2 − 2) + 2𝑙𝑜𝑔36 =
𝑙𝑜𝑔36𝑥 

14.  (
1

2
)

𝑥+1
= 43𝑥+2  15.  √7 = 49𝑥+1 

 

16.  9𝑥 = 272    17.  𝑙𝑜𝑔5(𝑥 + 1) + 𝑙𝑜𝑔53 = 𝑙𝑜𝑔52𝑥 18.  11𝑥 = 54925 

19.  𝑙𝑜𝑔3(𝑥 + 1) − 𝑙𝑜𝑔3(2𝑥) = 3
  

20.  5𝑥 = 2𝑥+1 21.  𝑙𝑜𝑔9(𝑥 − 4) + 𝑙𝑜𝑔9(𝑥 + 5) = 𝑙𝑜𝑔97

  
 

22.  62𝑥 = 867 

 
23.  5𝑒𝑥 = 92 24.  ln(2𝑥 − 1) = 4 

25.  5𝑒𝑥 = 92 26.  ln(2𝑥 − 1) = 4 27.  53𝑥 = 8𝑥+1 



Investigating Inverses Algebraically    
 
Review 

1.     𝑦 = 2𝑥  2.    𝑦 = 𝑙𝑜𝑔2𝑥 
 

         
       

2.     𝑦 = 3𝑥  4.    𝑦 = 𝑙𝑜𝑔3𝑥 
 

         
 

 
Determining Inverses Algebraically. 

3.  Determine the inverse for  𝑓(𝑥) = √7𝑥 − 1 
 
 
 
 
 
 
 

4.  Determine the inverse for  ℎ(𝑥) =
3

2
𝑥 − 7 

5.  Determine the inverse for  𝑓(𝑥) = (𝑥 − 6)2 
 
 
 
 
 
 
 

6.  Determine the inverse for  𝑔(𝑥) = √2𝑥 − 3 

7.  Determine the inverse for  𝑓(𝑥) = 2𝑥   
 
 
 
 
 
 
 

8.  Determine the inverse for    𝑔(𝑥) = 3𝑥 

9.  Determine the inverse for    ℎ(𝑥) = 10𝑥 
 
 
 
 
 
 
 

10.  Determine the inverse for  ℎ(𝑥) = 7𝑥 



Module 7:  Lesson 3 –Special Exponential Functions (Applications of Exponential and Logarithmic Functions)  
 

* Finding the natural base, 𝒆 

You should recognize this formula now for compound interest.   𝐴 = 𝑃 (1 +
𝑟

𝑛
)

𝑛𝑡
    

 

We are only going to focus on this part of the formula for now.  (1 +
𝑟

𝑛
)

𝑛𝑡
    

 

We are also going to set both 𝑟 and 𝑡 equal to one and only consider changes in the variable 𝑛.  (1 +
1

𝑛
)

𝑛
 

 
Use your calculators to help fill in the table below.  Go out to five decimal places. 

𝑛 (1 +
1

𝑛
)

𝑛

 

1  

10 2.59374 

100  

10000  

10000000  

 
Now, use your calculators to determine the value of 𝑒 rounded to the nearest hundred-thousandth.  
The button for 𝑒 is found above the button labeled LN.       𝒆 ≈ _______________________ 
 

Therefore in the expression (1 +
1

𝑛
)

𝑛
,  as 𝑛 gets larger and larger and larger, answers get closer and closer to _____. 

 
𝑒 is a number very similar to 𝜋. 
Both of these numbers use symbols to represent them because they are irrational…(decimal goes forever w/o repeating) 
Both of these numbers were also discovered.  You just went through an exercise to discover 𝑒. 
 

     
* Solve each using a common logarithm and then a logarithm base 𝑒. 

1.  5𝑥 = 1700  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  𝑒𝑥 = 3000  3.  𝑒3𝑥−4 = 𝑒𝑥+7 

 



Formula Bank 

 

  Compound Interest Formula (when 𝑛 = 4, 12, 365, 𝑒𝑡𝑐.):      𝐴 = 𝑃 (1 +
𝑟

𝑛
)

𝑛𝑡
 

      
            when 𝑛 = 1       when 𝑛 = ∞ 
 
    𝐴 = 𝑃(1 + 𝑟)𝑡    Continuously Compounded Interest:  𝐴 = 𝑃𝑒𝑟𝑡 
 
 

𝐴 = 𝑃𝑒𝑟𝑡
 

𝐴 = 𝐴𝑜𝑒𝑟𝑡 
𝑁(𝑡) = 𝑁𝑜𝑒𝑘𝑡 

𝐴 = 𝑃 (
1

2
)

𝑡
ℎ𝑎𝑙𝑓𝑙𝑖𝑓𝑒

 
𝐼(𝑑𝐵) = 10 log [

𝐼

𝐼𝑜
] 𝑀 =

2

3
log (

𝐸

1011.8
) 

 
Warm-Up/Review 
 

1.  Increase 45 by 36%. 
 
 
 
 
 
 

2.  Decrease 167 by 13%. 
 

3.  Decrease 56 by 20%.  Continue this process for four 
more steps. 
 

4.  There is a $25 shirt that you would like to buy.  The 
store is offering 40% off the shirt.  You also have a 15% 
off coupon to use.  Sales tax in this particular county is 
6.5%.  What will the cash register total be for your new 
shirt? 
 

5.  The value of a painting is $12,000 in 1990 and 
increases by 8% of its value each year.  Write and 
evaluate an expression to estimate the paintings value in 
2005. 
 
 
 
 
 

6.  11 bacteria cells double every 30 minutes.  How many 
cells will there be after: 
 a.  2 hours 
 b.  2.5 hours 
 c.  6 hours 
 
 
 
 
 
 
 

7.  $15,000 is placed in a savings account earning 7% 
interest compounded monthly.  How much will be in the 
account if you let it sit for 15 years? 
 
 
 
 
 
 

8.  An investor puts $5000 in an account that earns 6.5% 
annual interest which is compounded continuously.  Find 
the amount that will be in the account at the end of 5 
years if no deposits or withdrawals are made. 
 



* Solving Miscellaneous Equations Die Roll Meeting to follow.                Name  _______________________________ 
  
a.  Solve each equation for 𝑥 using a method of your choice.  Be sure to show/explain the method that you used.  
b.  Verify that your solution is correct.   
c.  Die Roll ?’s will be 2, 3, 9, and 10 to be solved without a calculator.  Solutions found online. 

1.  3𝑥2 − 5 =
1

2
𝑥3 + 2𝑥 

(There are three different solutions to this equation.  Find at 
least two of the three solutions.) 
 
 
 
 
Method used for solution? 
 
 

2.  3 ∙ (11)𝑥 + 4 = 487 
 
 
 
 
 
 
Method used for solution? 
 

3.  log(3𝑥 + 1) = 2 
 
 
 
 
 
Method used for solution? 
 
 

4.  √8𝑥 + 4 − 𝑥 = 12 + 𝑥 
 
 
 
 
 
Method used for solution? 
 
 

5.  252𝑥+1 = 144 
 
 
 
 
 
 
Method used for solution? 
 

6.  2𝑥2 − 5𝑥 = 2𝑥 + 15 
 
 
 
 
 
 
Method used for solution? 
 
 

7.  3𝑥 − 5 =
4

7
− 8𝑥 

 
 
 
 
 
 
Method used for solution? 
 
 

8.  3 log(𝑥) − log(6) + log(2.4) = 9 
 
 
 
 
 
 
Method used for solution? 
 

9.  5𝑒𝑥 = 92 
 
 
 
 
 
Method used for solution? 
 

10.  ln(2𝑥 − 1) = 4 
 
 
 
 
 
Method used for solution? 
 



*  Extra Practice:  Work on these questions involving the number 𝑒. 

9.  Iodine-131 is radioactive material 
that follows an exponential decay 
model.  A sample has 100 grams of 
iodine-131.  The daily decay rate of 
iodine-131 is -.087.  How much will 
be left after 9 days. 
 
 
   
 
 
 
 
 

10.  How long would it take to 
make $2,000 if you invested 
$800 at 5% interest 
compounded continuously? 
 
 
 
 

11.  You deposit $5000 in an account that 
earns 11% interest compounded 
continuously.  How long would it take your 
investment to: 
a.  double.              b.  triple 
 
 
 
 

12.  You deposit $1,000 in an account that earns 3% 
interest compounded continuously.  How much would be 
in the account 20 years later? 
 

13.  An investor wants to make his $30,000 into $50,000.  
What rate would he need to get on his investment if he 
deposits it into an account for 8 years earning continuous 
interest?   
 

14.  An investment service promises to triple your money 
in 12 years.  Assuming continuous compounding of 
interest, what rate of interest is needed? 
 
 
 
 
 
 
 
 
 

15.  The population of a certain insect has a daily growth 
rate of .02 and follows the law of uninhibited growth.  
What is the population after 10 days if the initial 
population is 500? 
 

16.  The population of India was estimated to be 1,056,576,000 in 2000 and 1,234,281,000 in 2010.  Assume that this 
population growth is exponential. 
 

a.  Use the exponential growth function, 𝑃(𝑡) = 𝑃𝑜𝑒𝑘𝑡, to find the value of k. 
b.  Estimate the population in India this year, rounded to the nearest hundred thousand. 
c.  Use the function you wrote in part a to estimate the year in which the population will reach 2 billion. 



Radioactive Decay 

2a.  Cesium-137 has a half-life of 30 years. 
 

i.  What is the decay rate of Cesium? 
 
 
 
 
 
 
 

ii.  How long will it take 400g of 
Cesium-137 to decay to 320g? 
 

iii.  How long will it take a sample of 
Cesium-137 to decay to 40% of its 
original amount? 
 

2b.  Cesium-137 has a half-life of 30 years. 
 

i.  Determine a formula for the decay 

of Cesium-137 using a multiplier of 
1

2
. 

 
 
 
 
 
 
 

ii.  How long will it take 400g of 
Cesium-137 to decay to 320g? 
 

iii.  How long will it take a sample of 
Cesium-137 to decay to 40% of its 
original amount? 
 

The five most deadly radioactive isotopes, in no particular order, are: 

1. Plutonium-239: This isotope is commonly used in nuclear weapons and power plants, and is extremely dangerous due to its high rate of alpha particle 

emission. It has a half-life of 24,100 years. 

2. Polonium-210: This isotope is highly toxic and is commonly used in industry as an anti-static device, but it is also used in nuclear weapons. It has a half-

life of 138 days. 

3. Cesium-137: This isotope is produced by nuclear fission and is a major contributor to the radioactive contamination of the environment after a nuclear 

accident. It has a half-life of 30.17 years. 

4. Cobalt-60: This isotope is commonly used in radiation therapy to treat cancer, but it is also a byproduct of nuclear reactors. It emits gamma radiation and 

has a half-life of 5.26 years. 

5. Strontium-90: This isotope is produced by nuclear fission and can be ingested through contaminated food or water, leading to bone cancer or leukemia. 

It has a half-life of 28.8 years. 

 

Earthquakes and the Richter Scale 

 

 

Magnitude Earthquake Effects Estimated 
Number 
Each Year 

2.5 or less 
Usually not felt, but can be recorded by 
seismograph. 

900,000 

2.5 to 5.4 Often felt, but only causes minor damage. 30,000 

5.5 to 6.0 
Slight damage to buildings and other 
structures. 

500 

6.1 to 6.9 
May cause a lot of damage in very populated 
areas. 

100 

7.0 to 7.9 Major earthquake. Serious damage. 20 

8.0 or 
greater 

Great earthquake. Can totally destroy 
communities near the epicenter. 

One every 5 to 
10 years 

 

Ask for an Enrichment Packet if you are curious for more applications of Exponents and Logarithms. 



Exploration and Enrichment of Exponents and Logarithms  

 
1.  Jammu and Kashmir is the northernmost state of 
India. It is situated mostly in the Himalayan mountains.  
In 2005, an earthquake was reported in this region with 
an energy level of 1.12 × 1022 ergs.  What was the 
Richter Scale reading of this earthquake? 
 

2.  The “infamous” San Francisco earthquake of 1906 
measured 8.0 on the Richter Scale.  What was the energy 
level of this particular earthquake? 
 

3.  From December 1811 to early 1812, a series of 
earthquakes shook the Mississippi Valley near New 
Madrid, Missouri.  One of the earthquakes released 

about 242.5 10  ergs of energy.  Find the earthquake’s 
magnitude on the Richter Scale.  Round your answer to 
the nearest tenth. 
 

4.  An earthquake was measured to have a Richter Scale 
reading of 7.2.  What was the energy level of this 
particular earthquake? 
 

 



 
* Radioactive Decay and Half-Life     
Definition:  Half-life – the amount of time it takes a radioactive substance to reduce to half of its original amount. 
 

3.  Plutonium-238 has a half-life of 88 years. 

a.  Determine the decay rate, r, of 
Plutonium-238. 
 
 
 
 
 
 
 
 
 
 
 

b.  How long would it take a sample 
of Plutonium-238 to decay to 75% of 
its original amount . 

c.  If a 1200 gram sample of 
Plutonium-238 decayed for 300 
years, how much of the Plutonium-
238 would be around after this time 
period? 
 
 
 
 
 

 
4.  Use decay constant, r, for Carbon-14 dating (r = -.000121) to help answer the following questions. 

a.  If an original sample of C-14 
weighed 1,200 g, how much Carbon-
14 would remain after 2000 years? 
 
 
 
 
 
 
 
 
 
 
 

b.  A certain object, that was found in 
a dig, contained 50% of its original 
Carbon-14.  Approximately how old 
was the object? 
 
 
 
 
 
 
 

c.  Another object contained 30% of 
its original Carbon-14.  
Approximately how old is this object? 
 

d.  What is the half-life of Carbon-14?  
(Hint:  Think time) 
 
 
 
 
 
 
 
 
 
 

e.  How much of a 200g sample of 
Carbon-14 would still be around after 
1000 years? 
 
 
 
 
 
 
 
 
 

f.  An ancient artifact is found.  
Scientists determine that the artifact 
has 40% of its original Carbon-14 
remaining.  Approximately how old is 
the artifact? 
 

 
  



The Decibel Scale 

 

 

 
Sound intensity is defined as the sound power per unit area with unit of 𝑤𝑎𝑡𝑡𝑠/𝑚2 or 𝑤𝑎𝑡𝑡𝑠/𝑐𝑚2. 
The Threshold of hearing is approximately the quietest sound a young human with undamaged hearing can detect at 
1,000 Hertz.    It’s intensity is valued at 10−12 𝑤𝑎𝑡𝑡𝑠/𝑚2. 

1.  The sound of a leaf blower is about 10.510  times the 
intensity of the threshold of hearing, 

oI .  Find the 

relative intensity, R, of this leaf blower in decibels. 

2.  Suppose that a burglar alarm has a rating of 120 
decibels.  Compare the intensity of this decibel rating 
with that of the threshold of hearing, 

oI . 

 
 
 
 
 
 
 

3.  A particular sound has an intensity that is 10,000 times the threshold of hearing.  What is the decibel level of this 
particular sound? 
 
 
 
 
 
 

 

How Loud is too Loud? 

According to Medline Plus, standard headphones emit 110 decibels at full volume- the same as a working chainsaw. Some experts 

suggest keeping your music at 60 decibels; others go as high as 80. Either way, they suggest limiting exposure to around 60 minutes 

at one time.  With differing opinions on the exact volume, it’s nice to know that determining if your music is too loud can be fairly 

simple. 

A good rule of thumb is to take your headphones off and hold them at an arm’s length. Keep the volume at your preferred level. If 

you can still hear your music, clearly or otherwise, it’s too loud. If you’re sitting next to someone and they can hear your music, it’s 

also too loud.                                                                                                                     Source:  https://earhero.com/how-to-tell-your-music-is-too-loud 



The pH Scale (Acid vs. Base) 
 
The term "pH" originates from Latin and is an acronym for "potentia hydrogenii" - the power of hydrogen. The pH scale 
is commonly used to represent hydrogen ion activity. 
 
On the pH scale, pH values below 7 represent acidic solutions (hydrogen ion activity greater than hydroxide ion activity) 
while values above 7 represent basic solutions. At pH = 7, hydrogen ion and hydroxide ion activity are equal. 
 
As can be seen in Table 1, the possible range of hydrogen (H+) and hydroxide (OH-) ion activity can span many orders of 
magnitude. In order to easily manage and represent the wide range of ion activities, a logarithmic pH scale is used. 
Other parameters that have an incredibly wide range of possible values also use a logarithmic scale, such as the 
measurement of sound using the decibel (dB), or measurement of the energy released from an earthquake using the 
Richter scale. 
 

 
 
 

 
 
 
 



*More Practice 

11.  Two neighboring towns have had population changes over a ten year period that follow exponential growth or 
exponential decay patterns. 
The population of Town A was 50,000 in 1990.  It has increased in population by approximately 5.1% per year. 
The population of Town B was 100,000 in 1990.  It has experience a decrease in population of 8.1% per year. 
 
a.  Write an exponential model (meaning equation) to describe the population of Town A.   
Estimate the population in the year 1998.  Assume t = 0 corresponds with the year 1990. 
 
 
 
b.  Write an exponential model to describe the population of Town B. 
 
 
 
 
c.  Estimate the population of town B in the year 2005. 
 
 
 
 
d.  Approximately how many years would it take the population of Town A to double?    
 
 
 
 
e.  In how many years would the population of Town B decrease to 75% of its original population. 
 
 
 
 
f.  Determine the year when the towns would have approximately the same population.   
 
 
 

We need to earn $2000 from an investment.  We are given the following two 
options. 
a.  A money market account that earns 5% compounded monthly. 
 
 
b.  A bond account that earns 3% continuously. 
 
 
c.  How much would we need to deposit for 2 years into each account to 
meet our goal?   
 
 
d.  Which investment would be the better choice? 
 
 
 

5.  What percent change is involved 
in an investment share that increases 
from $41.28 to $67.98? 
 
 
 
 
 
6.  What is the average annual 
percent change if an investment 
share increases from $41.28 to 67.98 
in four years? 
 

 
 


