

 







Lesson 8.1.1 
Patterns of Growth in Tables and Graphs Is the graph LINEAR? 
Have you ever noticed that the sun rises earlier and sets later in the summer than it does in the winter?  If you live north 
of the equator, you may have noticed that in December you often wake up for school while it is still dark.  However, if you 
wake up at the same time of day in May, the sun is shining.  The number of hours of sunlight in any one place changes 
during the year, unless you live directly at the equator.  This is because the earth’s tilt changes in comparison to the 
sun.  The number of hours of daylight is approximately equal to the number of hours of darkness at just two times of year: 
the fall equinox and the spring equinox.  


If you compared the average number of hours of daylight to the time of year on a graph, you would be able to see a 
pattern in how the number of hours of daylight changes.  Today you will explore situations, tables, and graphs that 
change in different ways and build strategies for visualizing different patterns of growth.  As you work with your team, ask 
each other these questions:  


How does this grow?     What happens when one measurement changes? 


How can we see the pattern of growth in the table? 
 


CHAPTER 8             Exponents & Functions 
In previous chapters you have investigated relationships that have a constant rate and can be represented as lines on a 
graph.  Other relationships do not change at the same rate all of the time.  In Section 8.1, you will investigate patterns of 
non-linear growth in tables, graphs, and expressions. 


Following this work, you will look for patterns that will help you simplify complicated expressions with exponents.  You will 
also learn how to represent very large and very small numbers more easily using scientific notation.   


Finally, in this chapter, you will learn what a function is.  You will explore 
several non-linear functions and learn how to describe them completely. 


In this chapter, you will learn how to:                          


• Calculate compound interest. 
• Determine whether a relationship grows linearly or exponentially. 
• Rewrite expressions using exponents and scientific notation. 
• Perform operations with numbers written in scientific notation. 
• Determine if a relation is a function by looking at its table or 


graph. 


 


Section 8.1 You will learn about compound interest and use patterns of growth to write 
expressions.  You will analyze the patterns in tables, graphs, and expressions to 
compare linear and exponential growth.   


 


Section 8.2 You will learn new ways to rewrite numbers and expressions involving 
exponents.  You will also learn how to perform operations with these numbers and 
expressions.  


 


Section 8.3 This section is devoted to special relationships called functions.  You will learn how 
to distinguish functions from other relationships by examining their graphs and 
tables.  Finally, you will investigate a variety of functions and learn how to describe 
them completely.  


 


Guiding Questions 
Think about these questions  


throughout this chapter: 


How is it changing? 


What patterns can I see? 


Is it a function? 


How can I describe it? 
 







Problem 8-1 
With your team, discuss each of the comparisons described below.  Consider how the measurements are related and 
visualize what each relationship would look like on a graph.  Sketch your predictions after you discuss your ideas with 
your team.  
a. The month of the year compared to the average daily 


hours of sunlight in the Northern Hemisphere.  


 


b. The number of months money has been invested 
compared to the total balance for a bank account that 
earns simple interest.  


 


 


c. The cost of an item that has had its price repeatedly 
increased by 50%. 


 
 


d. The length of the base of a rectangle that has an area 
of 24 square centimeters compared to its height. 
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Problem 8-2 
Now that you have predicted what different graphs will look like, you will investigate 
how some of the measures are related.  To start, consider this situation: 


Oscar puts $1000 of principal in a bank account that earns 2% simple interest each 
month.  He wants to track how his money is growing over time. 


Oscar is using the formula at right to calculate how much interest he will earn on 
investments that are earning simple interest.  He knows that simple interest is paid only on the original amount that was 
deposited (the principal).  For an amount of money that was invested for two months, he wrote the equation below. 


𝑰 = 𝟏𝟎𝟎𝟎(𝟎. 𝟎𝟐)(𝟐) = $𝟒𝟎. 𝟎𝟎 
 


a. Complete the table to show the interest Oscar has earned after 1, 2, 3, 4, and 5 months.  How do you find his 
new balance each month?   
 


 
b. Make a graph comparing months and interest on the 
resource page.  
 
c. What patterns do you notice in the table and the graph?  
 
 
 
 
 
d. Use the patterns you have found to predict how long it 
will take before Oscar has $1800 in the bank.  Justify your 
prediction.  
 
 
 
 


 
 


e. Compare your graph from part (b) to the sketch 
you made in part (b) of problem 8-1.  Did you 
predict that the graph would be a straight 
line?  Explain why your prediction was correct, or 
any changes you would make and why.   


 


Months Total Interest Earned Bank Balance 
0 $0 $1000 


1   


2   


3   


4   


5   


Formula for Simple Interest 


𝑰 = 𝑷𝒓𝒕   where   I= Interest 
                              P=Principal 


                          r=Rate 
                          t=Time 







Problem 8-3 
PROFIT, PROFIT, PROFIT 


Anita bought a special baseball card for $8.00.  Later, she decided to sell it, but she wanted to make a profit.  She 
added 50% to the price she paid and sold the card to Brandon.  When he decided to sell it, he also wanted to make a 
profit, so he added 50% to the price he paid for the card and sold it to Casey.  Casey increased the price by 50% and sold 
the card to Eli, who increased the price another 50% when he sold it to Fernanda. 


a. Complete the table and graph of the new price after 1, 2, 3, 4, and 5 exchanges.  How do you find the new price at 
each exchange?  


 
b. What patterns do you notice in the table and the graph?   
 
 
 
 
Is the graph a straight line?   
 
 
How can you justify your conclusion based on the table or the graph?  
 
 
 
 
c. How does the graph you made in this problem compare to your 
sketch from part (c) of problem 8-1?  
 


 
 
 
 
 Did you predict that the graph would 
curve?  
 
 
 


d. How much did Fernanda pay for the 
baseball card? 


 


Exchanges Increase in Price New Price 
0 $0 $8 


1   


2   


3   


4   


5   







Problem 8-4 
In problems 8-2 and 8-3, one graph made a straight line while the other curved. 


a. How was the situation, that created a straight line, changing (growing)?  
 
 
 


b. Growth that creates a straight line shows constant change and is called linear growth.  What made the graph in 
problem 8-3 curve?  How did the growth show in the table and in the graph?   


 


Problem 8-5 
Guillermo was studying the two different situations below.  He knows that one is represented by a line on a graph but that 
the other is represented by a curve.  


 
 
 
 
 
 
 
 
 


The Basketball Tournament: The first round of a basketball tournament starts with 16 teams that each play one 
game.  The eight winning teams move on to Round 2, and the other teams are done competing.  The tournament 
continues in this way until Round 4, the finals, where the last two teams play to determine the champion. 


a. Describe to Guillermo how you see the values in the table changing.  
 
 
 
 
   


b. Explain whether the change is constant from one row to the next.  


 
 
 
 
Finishing Homework: You have 16 problems to finish at home tonight.  You can finish 4 problems in 10 minutes. 


c. Describe to Guillermo how you see the values in the table changing.  
 
 
 
 
   


d. Explain whether the change is constant from one row to the next.  


 


 
 


The Basketball Tournament 


Round Number of Teams Left 


1 16 


2 8 


3 4 


4 2 


Finishing Homework 


Time Spent Working Problems Left to Complete 


0 16 


10 12 


20 8 


30 4 







Problem 8-6 
Guillermo graphed the points for each table in problem 8-5 and sketched a trend line for each graph to show the pattern in 
the points.  But he forgot to label his axes.  Decide which graph matches the basketball tournament data and which graph 
matches the homework data.  Explain how you know that they match. 
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Review & Preview                                                                        Problem 8-7 
Cassandra is calculating how much interest she will earn on investments that are earning simple interest. She knows that 
simple interest is paid only on the original amount that was deposited (the principal). For one amount of money that was 
invested for three years, she wrote the equation 


𝐼 = 500(0.025)(3) = $37.50 


Use what you know about simple interest to answer the following questions. Refer to the Math Notes box for this lesson if 
you need additional information.   


a. In Cassandra’s equation, identify the principal, interest, rate, and time. 
 
Principal=                    Interest=                   rate=                 time= 
 


b. Use this formula to calculate how much interest you would earn if you deposited $200 for 5 years at an annual 
(yearly) simple interest rate of 4%. 


 


Problem 8-8 
Which is a better deal? Sabrina wants to buy a new digital camera. The one she wants is currently on 
sale for $300. She could borrow the money at a monthly interest rate of 4% simple interest and pay it 
off after 6 months. Her other option is to work for 6 months and then pay cash, but the camera will no 
longer be on sale and will cost $350. 


Which option will cost her the least money? Include calculations to justify your advice.   
 


 







Problem 8-9 
Mighty Max started the wrestling season weighing 135 pounds. By the time the season ended, he weighed 128 pounds. 
What was the percent decrease in his weight? That is, what was his decrease in weight as a percent of his starting 
weight?   
 


Problem 8-10 
Use the Distributive Property to rewrite each of the following expressions as a product. This process of rewriting a sum as 
a product is also called factoring. It is called factoring because you are writing the expression as multiplication of factors. 
a. 4𝑥 + 8 b. −45


− 5𝑥 
c
. 


7𝑥 − 21 


Problem 8-11 
The school counselors are worried about the study habits of students who are involved in a lot of after-school activities. 
They randomly selected students at the school and gathered the following data. Consider the number of activities the 
independent variable. 
# of Students Hours Spent Studying Per Week 
 Hours of after-
school activities 


per week 


Less than 
8 hours 


8 or more 
hours Total 


Less than  
5 hours 29 19  


5 or more hours 14 36  


a. Make a conditional relative frequency table. 
 


b. Is there an association between the amount of time spent studying and number of after-school activities? 


 


Realitive Frequency Table 
# of Students Hours Spent Studying Per Week 
Hours of after-


school activities 
per week 


Less than 
8 hours 


8 or more 
hours 


Total 


Less than  
5 hours 


   


5 or more hours    


Problem 8-12 
Find the lengths of the missing sides on the similar shapes at right. 
 


 







Lesson 8.1.2 
COMPOUND Interest How can I describe the growth? 
So far in this course you have studied simple interest, which only pays interest on the amount invested.  It might be used 
for informal loan arrangements made between parents and children or between friends.  However, banks and other 
financial institutions calculate interest in a different way.  They commonly use compound interest.  You will learn more 
about this type of interest in this lesson. 


In the last lesson, you explored how simple interest increases a bank balance.  That growth can be seen in a table and a 
graph.  You also saw that in another situation, where prices grow by 50% each time they increase, the amount added is 
not constant.  In this lesson, you will learn about compound interest and how to create an expression to describe this non-
linear growth.  Continue to ask these focus questions in your team: 


What patterns do we see?          How can we show the connection? 


 Problem 8-13 
Ms. Hartley won $20,000 in the lottery!  She decided to spend half of it right away and invest the other half of the money 
for her retirement.  


The interest rate on the account Ms. Hartley chose is 5%.  She calculated that after 10 years, based on simple interest, 
her account balance should be $15,000.  However, the banker told her that after 10 years the account balance would 
be $16,289.  


A financial adviser explained to her that the bank is paying her compound interest.  That means that the bank is 
calculating the interest each year on the total of the principal and any interest she has earned so far, rather than just 
the $10,000.  If Ms. Hartley leaves the money in the account for 30 years, her $10,000 will grow to more than $40,000.  


To help Ms. Hartley see the difference between simple interest and compound interest, her adviser made the following 
tables for her. 


 


  
  
  
  
  
  
  
  
  
  
  
 


a. Explain how you see the interest growing in the simple-interest table.  
 
 
 
 


b. Explain how the interest grows in the compound-interest table.  
 
 
 
 
 


c. After 30 years, how does the simple-interest balance compare to the balance in the compound-interest table?  


 
 
 


Simple Interest  


Years of Teaching Account Balance 


0 $10,000 


5 $12,500 


10 $15,000 


15 $17,500 


20 $20,000 


25 $22,500 


30 $25,000 


Compound Interest  


Years of Teaching Account Balance 


0 $10,000 


5 $12,763 


10 $16,289 


15 $20,789 


20 $26,533 


25 $33,864 


30 $43,219 







 Problem 8-14 
Compound interest is calculated on all the money in an account at specific points in time.  Each time interest is calculated, 
it is based on both the principal amount and any interest that was earned before.  This is similar to how the price of the 
baseball card grew in problem 8-3.  In that situation, each price increase was based on what the seller paid, not on what 
the card originally cost. 


Mariana’s grandfather invested $500 for her college tuition 
in a savings account when she was born.  The account 
pays 5% compound interest every year. 


a. Complete the middle column of the table to show the 
account balance each year after the money was 
deposited.  How do you find the new balance each 
year?  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


b. Use the information in this column to fill in the “Total 
Interest Earned” column in the table on the resource 
page.  This will show the total interest earned since 
year 0 after any number of years.  How do you calculate 
the total interest earned?  
 
 
 


c. Graph the total interest earned.  Work with your team to 
show the growth in both the table and the graph. 


• What patterns do you see on the graph and in 
the table? 
 
 
 


• How does the interest increase? 


 


Time 
(years) Balance ($) 


Total 
Interest 
Earned ($) 


0 500 0 


1 525 25 


2 551.25 52.25 


3   


4   


5   


6   


7   


8   


 







 Problem 8-15 
Mariana is curious how much money will be in her account when she is 18 and graduates from high school.  She went 
back to the table she had created.  As she looked at the numbers in the first two columns (years and balance), she 
noticed a pattern that she thought she could rewrite into a shortcut.  Study the table and her work. 


 
 
 
 
 
 
 
 
 
 
 


a. As Mariana works down the table to fill in entries, what changes in Mariana’s calculations?  What patterns do you see 
in her work?  
 
 
 
 


b. In Mariana’s calculation for 2 years, what does (𝟓𝟎𝟎 · 𝟏. 𝟎𝟓) represent?  What is (𝟓𝟎𝟎 · 𝟏. 𝟎𝟓) equal to? 
 
 
 


c. How could you rewrite Mariana’s balance at the end of any year in terms of the principal, $500, (For any number of 
years)?  In words, generalize the pattern you see in the table.  
 
 


d. Based on this pattern, describe how you would find Mariana’s balance after 18 years without first finding her balance 
at 17 years.  Then, use your calculator to find out her balance in year 18.   


 


Time 
(years) 


Balance 
($) 


 


0 500  


1 525 = 𝟓𝟎𝟎 ⋅ 𝟏. 𝟎𝟓   


2 551.25 = (𝟓𝟎𝟎 ⋅ 𝟏. 𝟎𝟓) ⋅ 𝟏. 𝟎𝟓  


3 578.81 = (𝟓𝟎𝟎 ⋅ 𝟏. 𝟎𝟓 ⋅ 𝟏. 𝟎𝟓) ⋅ 𝟏. 𝟎𝟓 


4   


 Problem 8-16 
The pattern you described in words in part (c) of problem 8-15 can be rewritten in symbols using an exponent.  For 
example, 𝟒 · 𝟒 · 𝟒 · 𝟒 · 𝟒 can be rewritten using an exponent like this: 


Here, 4 is the base and 5 is the exponent (sometimes called a power). 𝟒𝟓 is 
read, "Four raised to the fifth power" or "Four multiplied by itself 5 times." 


a. Write the numbers you multiplied in part (d) of problem 8-15 as an expression using an exponent.  
 
 
 
 


b. Write an expression to represent this situation: 
A comic book is purchased for $6.  It is resold 7 times, and each time it is resold the seller charges 15% more 
than they paid for it.  


 
 
 


𝟒 · 𝟒 · 𝟒 · 𝟒 · 𝟒 = 𝟒𝟓 


 







 Problem 8-17 
Simplify each expression 
a
. 
51 b. 32 c. 


#
2
3
%
3


 
d
. 


(0.8)1 
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Review & Preview                                          Problem 8-18 
Rachel has been given $1000 to put into a savings account. She earns 2% simple interest every month. Rachel hopes to 
buy a car in two years. Help Rachel determine whether she will have enough money if the car will cost $1500. 
 


 


Problem 8-19 
Complete the table at right for powers of 10.   


a. Use the pattern in the completed table to decide how many zeros  10" will 
have.  
 


 
      How many zeros will 10#$ have? 
 
 
 


b. How would you tell someone to write 10%&?  
Do not actually write the number; just write a sentence telling someone how they would write it. 


 
 


Powers of 10  Standard Form 


10&  


10' 10 


10# 100 


10$  


10(  


10%  


Problem 8-20 
Jack noticed a sale on his favorite model of All-Terrain Vehicle (ATV). The salesperson said the 
company was cutting the price for that weekend, so Jack got an 8% discount.   


a. If the usual price of the ATV was $4298, estimate how much the discount will be. Explain your 
reasoning. 
 


b. Calculate the amount Jack did pay with the 8% discount. 
 


c. If the store sold three of the ATVs that weekend, how much money was saved by the three customers combined? 
 
 







Problem 8-21 
The Math Club is planning a trip to the water park, and the parents are trying to determine how much to charge each 
student. The cost to use a school bus is $350. Complete the table at right, graph your results, and then answer parts (a) 
and (b) below.  


 
 
 
 
 
 
 
 
 
 
 
 
 


a. Think back to your work with proportions. Is this a 
proportional relationship? 
 
 
 


b. Is there an association between the number of students 
and the cost per student? If so, describe it. Consider the 
form, direction, and outliers in your description. 


 
 


             
             
             
             
             
             
             
             
             
             
             
             
             
             


             


Number of   
Students on   


the Trip 


 Bus Cost per 
Student ($) 


10  


15  


20  


35  


Problem 8-22 
Simplify each expression. 


−
4
5


+
7
12 


5
9 + 3−


1
44 −


3
7


∙
11
12 


−1
2
3 ∙
4
5 


Problem 8-23 
Graph these points on a coordinate grid and connect them to make a 
triangle: (0,1), (3,2), (2,4). Then: 


• Dilate the shape by multiplying each coordinate by 2. 
 


• List the coordinates of the new vertices. 
 


What do you notice about the sides of the two shapes?  


 
 
 
 


          
          
          
          
          
          
          
          


          







Lesson 8.1.3 
Linear & Exponential Growth What patterns can I see? 
Patterns in tables, graphs, and expressions give clues about the kind of growth that is being represented.  Today, you will 
work with your team to identify whether a table, graph, or situation represents simple interest or compound interest based 
on the kind of growth that is shown.  You will also compare the different kinds of interest in situations to see which one is 
a better deal.  By the end of this lesson, you should be able to answer these questions: 


What are the patterns in the tables, graphs, and expressions for each kind of interest? 


What are the differences between the two kinds of interest? 


How does the pattern relate to how the amounts are growing? 


 Problem 8-24 
John needs to borrow $250.  Moneybags Municipal Bank will charge him 8% simple interest each week to 
borrow the money.  Scrooge Savings will charge him 6% compound interest each week.  With your team, 
help John decide which loan is the better choice. 


Moneybags Municipal  
8% simple interest 


 Scrooge Savings 
6% compound interest 


Weeks Balance  Weeks Balance 
0 $250  0 $250 


1   1  


2   2  


3   3  


4   4  


5   5  


6   6  


7   7  


8   8  


9   9  


10   10  


11   11  


12   12  







a. Make a table for each bank.  The tables should show the amount John owes after each week for 12 weeks.  
b. Graph both tables on the same set of axes.  


 
c. Which bank will charge him more if he pays the loan back 


in 12 weeks?   
 
 
Which bank will charge him more if he pays the loan back 
in 4 weeks?  
 
 
 


d. Simple interest is an example of linear growth, and compound 
interest is an example of exponential growth.  Talk with your 
team about how you could explain to someone else the difference 
between the two kinds of growth.   


 


 Problem 8-25 
 The table below represents the balance in Devin’s bank account for the last five months.  Has Devin been earning 
simple interest or compound interest?  Explain how you know?  


Time 
(months) 


Balance 
($) 


0 257.50 


1 263.25 


2 269.00 


3 274.75 


4 280.50 


5 286.25 
 
 
 Problem 8-26 


             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             


 







 Imari borrowed money from her uncle to buy a new bicycle.  She made the graph 
at right to show how much interest she will need to pay him if she pays back the 
loan at different points in time. 


a. About how much interest will Imari owe her uncle if she pays him back 
in 3 months?  When will she owe him $40 in interest?  
 
 


b. Is Imari’s uncle charging her simple or compound interest?  Justify your 
answer.  How would the graph be different if he was charging her the other type 
of interest (simple or compound)?  


 


 
 


 Problem 8-27 
Tom has a choice between borrowing $250 from his grandmother, who will charge him simple interest, or 
borrowing $250 from the bank, which will charge him compound interest at the same percentage rate.  He plans to pay off 
the loan in 8 months.  He wrote the two expressions below to figure out how much he would owe for both loan options. 


𝟐𝟓𝟎(𝟏. 𝟎𝟐)𝟖																																																																							𝟐𝟓𝟎 + 𝟖(𝟓. 𝟎𝟎) 


a. What percent interest will he be charged?   
 
Where can you see the rate (percent) in each expression? 
 
 


b. Which expression represents the amount he would owe his grandmother?   
 
Which one represents what he would owe the bank?  
 
 


c. Evaluate each expression.  Should he borrow the money from his grandmother or from the bank?  


 


 Problem 8-28 
Additional Challenge: Four years ago, Spencer borrowed $50 from his cousin, who charged him simple interest each 
year.  If Spencer pays his cousin back $62 today, what annual interest rate did his cousin charge?  Could you figure this 
out if he had been charged compound interest instead? 
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Compound Interest 
Compound interest is interest paid on both the original principal (amount of money at the start) and the interest earned 
previously. 


The formula for compound interest is: 𝐴 = 𝑃(1 + 𝑟)" 


                                        where 


𝑨	 = 	total	amount	including	previous	interest	earned,	
𝑷	 = 	principal,	
𝒓	 = 	interest	rate	for	each	compounding	period, and	
𝒏	 = 	number	of	time	periods 


Example: Theresa has a student loan that charges a 1.5% monthly compound interest rate.  If she currently 
owes $1425.00 and does not make a payment for a year, how much will she owe at the end of the year (12 months)?  


𝐴 = 𝑃(1 + 𝑟)"       ⇒        𝐴 = 1425(1 + 0.015)#$ 
 
                             ⇒       1425(1.015)#$ 	= 1425 · 1.1956 = $1703.73 
  


Theresa will owe $1703.73 after 12 months (1 year). 
Review & Preview                                          Problem 8-30 
Read this lesson’s Math Notes box above, about compound interest, and then answer the questions below.   


a. What does the (1 + 𝑟) represent in the formula? Why are the two quantities added together? 
 
 
 
 


b. If Melanie invests $2500 at a 3% interest rate compounded annually, how much will she have at the end of four 
years? 


 


 


Problem 8-31 
Simplify each exponential expression 
a
. 


23 b
. 


3Z c. 251 


d
. 


4[ e
. 


91 f. 5Z 







g
. 


What patterns do you see between the expressions in parts (a) through (f), whose simplified forms are equal? 


 


Problem 8-32 Problem 8-33 
Complete the table at right.   


 
 


Exponent 
Form 


Factored 
Form 


Standard 
Form 


2! 2·2·2 8 


3!   


 4·4·4  


  125 


6!   


7!   


 8·8·8  


9!   


Rotate the triangle at right 90°clockwise about the origin. 
State the coordinates of the new vertices.   


 


 


 


Problem 8-34 
Write and solve an equation to solve the following problem. Be sure to define your variable (Let x= ) and to state your 
answer in a complete sentence. 


Jen, Carrie, and Fran are each thinking of a number. When you add their numbers together you get 207. Jen’s number 
is 9 more than Carrie’s, and Fran’s number is 3 less than Jen’s number. What is Fran’s number?   


Problem 8-35 
Daniel has $1200 in the bank. He is earning 3.5% compound interest each month. How much money will he have in the 
bank in one year? Is this example of linear or non-linear growth? 
 







Lesson 8.2.1                                                                
DAY 1 
Exponents & Scientific Notation How can I rewrite it? 
Earlier in this chapter you worked with expressions for interest problems.  You could rewrite them in simpler ways by 
using multiplication in place of repeated addition, and by using exponents in place of repeated multiplication.  Rewriting 
expressions in different forms can be a powerful tool for simplifying expressions and seeing patterns.  In this lesson, you 
will develop strategies for how to rewrite expressions using exponents.  
 Problem 8-36 
Is 𝟑𝟓	the same as 𝟑 · 𝟓?  Explain. 


 


 Problem 8-37 
Exponents allow you to rewrite some multiplication problems in a simpler form.  Some exponent expressions can also be 
simplified.  Complete the table below.  Expand each expression into factored form and then rewrite it with new exponents 
as shown in the example. 
  


 


a. Work with your team to compare the bases and exponents of the original form to the base and exponent of the 
simplified exponent form.  Write a statement to describe the relationships you see.  
 


b. Visualize how you would expand 𝟐𝟎𝟏𝟐 · 𝟐𝟎𝟓𝟏 in your mind.  What would this expression be in a simplified form?   
 
 
 


c. One study team rewrote the expression 𝟏𝟎𝟑 · 𝟓	𝟒𝒂𝒔	𝟓𝟎𝟕.  Is their simplification correct?  Explain your 
reasoning. 
  
 


Original Form Factored Form Simplified 
Exponent Form 


5# ∙ 	5% (5 ⋅ 5) ⋅ (5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5) 5" 


2# ∙ 	2(   


3" ∙ 	3(   


𝑥$ ∙ 	𝑥%   


𝑥$𝑦# ∙ 	𝑥𝑦#   


7# ∙ 	𝑥$ ∙ 7 ∙ 	𝑥#   


2 ∙ 	𝑥( ∙ 	3 ∙ 	𝑥𝑦#   


 Problem 8-38 







When you multiply, the order of the factors does not matter.  That means that you will get the same answer if you 
multiply 𝟑 · 𝟐 · 𝟑 and if you multiply 𝟐 · 𝟑 · 𝟑.  This is the Commutative Property of Multiplication that you learned about in 
Chapter 2. 


a. Check that 𝟐 · 𝟏𝟎 is equal to 𝟏𝟎 · 𝟐.  Is it also true that 𝟐 ÷ 𝟏𝟎 is equal to 𝟏𝟎 ÷ 𝟐? 
 
 


b. Write the expression 𝟓𝟐 · 𝒙𝟒 · 𝟓𝒙 in factored form.   
 
 
Explain how the Commutative Property helps you to simplify the expression to equal 𝟓𝟑 · 𝒙𝟓. 
 
 
 
 


c. Write the expression 𝟑𝒘𝟑 · 𝟑𝒘𝟐 · 𝟑𝒘 · 𝟑 in simplified exponent form.   


 
 
 Problem 8-39 
Multiplying a number by 10 changes the number in a special way.  Simplify each expression below without using a 
calculator.  As you work, pay attention to how the number changes when you multiply it by powers of 10. 
a
. 


9.23 ∙ 10	 b
. 


9.23 ∙ 10# c. 9.23
∙ 10$ 


d
. 


9.23 ∙ 10( 


 Problem 8-40 
Talk with your team about any patterns you see in your answers in problem 8-39. 


a. Based on those patterns, what do you think 𝟗. 𝟐𝟑 · 𝟏𝟎𝟕 would be?  Why? 
 
 
 


b. Use the patterns you have found to find the product for each expression without using your calculator. 


𝑖.								𝟕𝟖. 𝟔𝟓𝟗 × 𝟏𝟎𝟐																																																				𝑖𝑖.																𝟑𝟒𝟔. 𝟑𝟖 × 𝟏𝟎𝟓	 
 
 


 


c. With your team, write a statement describing in general how you can quickly multiply by powers of 10.  You may want 
to include information about where the decimal point moves after multiplying the number by a power of 10 or why you 
have to add zeros.   
 
 
 
 


 
Review & Preview       Day 1                                   Problem 8-47 







Rewrite each of the expressions below in a simpler form using exponents.   
a. 4 · 4 · 5 · 5 · 5	 


 


b. 3 · 3 · 3 · 3 · 3 ·
𝑦 · 𝑦	 


 


 


c. (6𝑥)(6𝑥)(6𝑥)(6𝑥)	 


 


 


Problem 8-48 
Calculate the following products without using a calculator.   
 


 


Factors Product 


6.5901 × 10#  


0.6893 × 10"  


5.86 × 10(  


0.092 × 10$  


Problem 8-49 
Graph the following points on a coordinate grid: (1,1), (4,1), and (3,4).  
 
Connect the points. Then translate the points three units right and 
three units up.  
 
What are the coordinates of the vertices of the new triangle? 


 


         


         


         


         


         


         


         


         


         


Problem 8-50 
Scientists consider the average growth rate of kelp (which grows in the sea) and the average mass of crabs that live in 
kelp beds to be indicators of the health of marine life. But they want to know if there is an association between the growth 
rates of kelp and the masses of crabs. 


Marine biologists collected data from different parts of the world and created the following conditional relative frequency 
table. They considered the average growth rate of kelp as the independent variable. 


  % CRABS Average Mass of Crabs (kg) 
    <0.25 0.25-0.49 0.50-0.75 >0.75 


  Average 
Growth Rate 


of Kelp (cm/day) 


<5 66% 34% 0% 0% 


 ≥5 12% 49% 35% 4% 
Is there an association between growth rates of kelp and the masses of crabs? Explain. 


+3+ 


 







Problem 8-51 
Enrollment in math courses at Kennedy High School in Bloomington, Minnesota is shown in the circle graph at right. (If 
you are unfamiliar with circle graphs, refer to the glossary located in the eBook for assistance.)  
 
If there are 1000 students enrolled in math courses, approximately 
how many students are enrolled 
 in Algebra?  
 
In Geometry?  
 
 
In Calculus?    


 
Problem 8-52 


Determine the compound interest earned on $220 invested at 3.25% compounded annually for 6 years.   


 
 


Lesson 8.2.1 DAY 2 
Exponents & Scientific Notation How can I rewrite it? 
 Problem 8-41 
When astronomers describe distances in space, often the numbers are so large that they are difficult to write.  For 
example, the diameter of the sun is approximately one million, three hundred ninety thousand kilometers, 
or 𝟏, 𝟑𝟗𝟎, 𝟎𝟎𝟎	𝑘𝑚.  To make these large numbers easier to write, astronomers and other scientists use scientific 
notation.  In scientific notation, the diameter of the sun is:    𝟏. 𝟑𝟗 × 𝟏𝟎𝟔	𝒌𝒎 


a. Rewrite 𝟏𝟎𝟔 as a single number without an exponent.   
 
What happens when you multiply 𝟏. 𝟑𝟗 by this number? 
 
 
 
 


b. In scientific notation, the mass of the sun is approximately 𝟏. 𝟗𝟗 × 𝟏𝟎𝟑𝟎	𝑘𝑔.  What does this number mean?  Discuss 
with your team how to rewrite this number without scientific notation, then write it. 
 
 
 


 
 Problem 8-42 
Scientific notation requires that one factor is a power of 10, and the other factor is a number greater than or equal to 1 but 
less than 10.  For example, 𝟐. 𝟓𝟔 × 𝟏𝟎𝟓 is correctly written in scientific notation, but 𝟐𝟓. 𝟔 × 𝟏𝟎𝟒 is not.  Scientific 
notation also uses the symbol “×” for multiplication instead of  “⋅” or parentheses.  None of the numbers below are 
correctly written in scientific notation.  Explain why each one does not meet the criteria for scientific notation, and 
then write it using correct scientific notation. 
a
. 


𝟑𝟏𝟐. 𝟔
× 𝟏𝟎𝟑 


 


b
. 


𝟓. 𝟒𝟔 · 𝟏𝟎𝟎	 


 


c
. 


𝟎. 𝟗𝟑 × 𝟏𝟎𝟖	 


 







 Problem 8-43 
Write each number below in scientific notation. 
a
. 


𝟑𝟕𝟎, 𝟎𝟎𝟎, 𝟎𝟎𝟎	 


 


b. 𝟒𝟖, 𝟕𝟏𝟎, 𝟎𝟎𝟎, 𝟎𝟎𝟎	 


 


 Problem 8-44 
Scientific notation makes large numbers easier to write.  It also provides you with quick 
information about the sizes of the numbers.  For example, Pluto and Haumea are both dwarf 
planets.  Pluto has a mass of 𝟏. 𝟑𝟎𝟓 × 𝟏𝟎𝟐𝟐	𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚𝑠 and Haumea has a mass 
of 𝟒. 𝟎𝟎𝟔 × 𝟏𝟎𝟐𝟏	𝑘𝑖𝑙𝑜𝑔𝑟𝑎𝑚𝑠. 


Without rewriting the mass of each planet, can you tell which of these dwarf planets is larger?  Explain your reasoning.   


 


 
 Problem 8-45 
Without using a calculator, estimate how many times bigger the larger dwarf planet is than the smaller one in 
problem 8-44.  
 
 


 Problem 8-46 
LEARNING LOG  
In your Learning Log, explain to someone who missed today’s class what scientific notation is and the 
difference between 𝟑𝟖 and	𝟑 × 𝟏𝟎𝟖.  Title this entry “Scientific Notation” and label it with today’s date. 


Review & Preview                                          Problem 8-53 
Which number is greater, 𝟑. 𝟓𝟔 × 𝟏𝟎𝟒	𝑜𝑟	𝟏. 𝟗 × 𝟏𝟎𝟔	?     Explain how you know.   


 


Problem 8-54 
Write the following numbers in scientific notation.   
a
. 


370,000,000	 


 


b. 7,600  


Problem 8-55 
Simplify each expression.   
a
. 


6%		


 


b. 
3
2
34


$


		


 


c. (2 + 3)(	


 


d
. 2 3−


1
2 +


3
44


$


 







Problem 8-56 
Consider the equation 𝟕 = 𝟑𝒙 − 𝟓.   


a. Stanley wants to start solving the equation by adding 5 to both sides, while Terrence first wants to subtract 7 from 
both sides. Will both strategies work?  
 
Is one strategy more efficient than the other? 
 
 


b. Solve 𝟕 = 𝟑𝒙 − 𝟓. Show your steps. 


	


Problem 8-57 
Examine the table below.   


x 0.5 0 2 4 5 


y –0.5 –2 4 10 13 
a. What is the rule for the table? 


 
 


b. Explain the strategy you used to find the rule. 


 


Problem 8-58 
Graph the equation 𝑦 = −2𝑥# − 4𝑥. Start by making an x→y table. Be sure to include negative values for x. Is this 
graph linear or non-linear?    


 
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            


x 𝑦 = −2𝑥# − 4𝑥 (x, y) 


-4 
  


-3 
  


-2 
  


-1 
  


0 
  


`1 
  


2 
  







Lesson 8.2.2 
Exponent Rules How can I write it in simpler form? 
In the previous lesson, you expanded expressions written with exponents into factored form and then rewrote them in 
simpler form.  You also looked at ways to rewrite very large numbers in scientific notation to compare them more 
easily. In this lesson, you will continue to develop ways to rewrite expressions using exponents.  Use the questions below 
to focus discussion in your study team. 
 
What part of the expression is being raised to a power?  What are the factors? How can we rewrite the expression to 
have fewer terms? 
 Problem 8-59 
Rewrite each expression below in a simpler form. 
a
. 


𝟏𝟎𝟐 · 𝒙𝟑 · 𝟏𝟎
· 𝒚		


 


b. 𝟐𝟎𝟑 · 𝟐𝟎	𝟖	


 


c
. 


𝒙𝟐𝒚𝟐𝒛𝟐 · 𝒙𝟑𝒛	𝟓	


 


 Problem 8-60 
Erin wants to rewrite the expression 𝟓𝟐𝒙𝟐 · 𝟓𝟒𝒙𝟑 in simpler form. She started by expanding the expression like this: 


𝟓 · 𝟓 + 𝒙 · 𝒙 + 𝟓 · 𝟓 · 𝟓 · 𝟓 + 𝒙 · 𝒙 · 𝒙	


	𝟐𝟓 + 𝒙𝟐 + 𝟔𝟐𝟓 + 𝒙𝟑	


Do you agree with her work so far?  Work with your team to complete the problem or, if you do not agree, to write Erin a 
note explaining how to correct her work and find the correct simplification. 


 
 


 Problem 8-61 
When a number is raised to a power, and then raised to a power again, the result follows a consistent pattern.  Complete 
the table below.   


Work with your team to describe the pattern between the exponents in the original form and the exponent(s) in the 
simplified exponent form.  
 


a. Visualize (20,)-	written in factored form.  
  


b. What is multiplied?  That is, what is the base?   
 


c. How many times is it multiplied?   
 


d. Use the expression you visualized to help you rewrite the expression in simplified exponent form.   
 


e. Describe how you figured out what exponent to use in the simplified exponent form.  
 


Original Form Factored Form Simplified Exponent Form 


(5#)% (5 ⋅ 5)(5 ⋅ 5)(5 ⋅ 5)(5 ⋅ 5)(5 ⋅ 5) 5'& 


(2#)(   


(3")#   


(𝑥$)%   


(𝑥$𝑦#)#   







 Problem 8-62 
In problem 8-59 you simplified the expression 𝟐𝟎𝟑 · 𝟐𝟎𝟖.  Compare the factored form you wrote for that expression to the 
expression you visualized in part (b) of problem 8-61.  How are the two expressions different? 
 


 Problem 8-63 
Heidi is trying to rewrite the two expressions below. 


(𝟐𝒙)𝟑																																															𝟐𝒙𝟑 


"Are these two ways of writing the same thing? Or do they mean something different? " Heidi wonders. 


a. Rewrite (𝟐𝒙)𝟑	by expanding and then simplifying.   
 
What part is being raised to the third power? 
 


b. Heidi thinks 𝟐𝒙𝟑 is the same as 𝟐 ∙ 𝒙𝟑.  Show that she is correct by expanding the expression. 
 
 


c. Are (𝟐𝒙)𝟑 and 𝟐𝒙𝟑equivalent?  Explain why or why not. 


 


 Problem 8-64 


AJ was trying to simplify the exponent expression 
𝟓𝟕


𝟓𝟑
. He started by writing out the factored form.  Once he saw the 


factors, he recognized a Giant One in his work. 


a. Copy AJ’s expression on your paper and write out the factored form.  Where did he see a Giant One?  
 
 
 
 
 


b. Work with your study team to use the Giant One to simplify and rewrite AJ’s expression.  What is the result?  
 
 
 
 


 Problem 8-65 
Expand each expression below into factored form.  Then rewrite it in simplified exponent form. 
a
. 
23


2[
 


b. 33


32
 


c. 𝑦p


𝑦3
 


d
. 
𝑥1𝑦[


𝑥𝑦[
 







Review & Preview                                          Problem 8-66 
Simplify each expression. 
a
. 
3# ∙ 5$ ∙ 8
3 ∙ 5$ ∙ 8  


b. (3𝑥)( 


c
. 3$ ∙ 3% ∙ 3


1
34


#


 
d. 7( ∙ 9#


9$ ∙ 7# 


Problem 8-67 
Janet lit a 12-inch candle. She noticed that it was getting an inch shorter every 30 minutes.   


a. Is the association between the time the candle is lit and the height of the candle positive or negative? 
 
 


b. In how many hours will the candle burn out? Support your answer with a reason. 


 


 
 


Problem 8-68 
Show the “check” for each of the problems below. Write whether the solution is correct or incorrect.  


a
. 
𝐹𝑜𝑟	𝟑𝒙 + 𝟐 = 𝒙 − 𝟐,


𝑑𝑜𝑒𝑠	𝒙
= 𝟎?	


 


b
. 


𝐹𝑜𝑟	𝟑(𝒙 − 𝟐) = 𝟑𝟎 + 𝒙 − 𝟐 − 𝒙 + 𝟐,								𝑑𝑜𝑒𝑠	𝒙 = 𝟏𝟐? 


Problem 8-69 
On graph paper, graph the shape that has coordinates  
(−2,−1), (1,2), and (−2,3).  


a. Predict the coordinates of the shape after it is translated three units to the 
right and one unit down. Check your prediction on the graph. 
 
 
 


b. Dilate the original shape by multiplying both the x- and y-coordinates 
by 2. 
 
 
 


c. Reflect the original shape over the y-axis. What are the new coordinates? 


 


            
            
            
            
            
            
            
            
            
            
            
            
            







Problem 8-70 
Solve the equations below for the indicated variable.  
a
. 
3(2𝑥 − 1) + 2𝑦 = 5𝑥																	𝑓𝑜𝑟	𝑦		


 


b. 600𝑥 + 200𝑦 = 500𝑥															𝑓𝑜𝑟	𝑥		


 


Problem 8-71 
Use <, >, or = to compare the number pairs below. 
a
. 
	
𝟎. 𝟏𝟖𝟑	___	𝟎. 𝟏𝟖		


b. 	
−𝟏𝟑	____
− 𝟏𝟕		


c
. 


	


𝟎. 𝟏𝟐𝟓	____
𝟏
𝟖 		


d
. 


	
−𝟔	____	𝟒		


e. 	


𝟕𝟐%	____
𝟑𝟓
𝟑𝟎 		


f. 	
−𝟎. 𝟐𝟓	____ − 𝟎. 𝟎𝟓		


Lesson 8.2.3 DAY 1 
Negative Exponents What happens if the exponent is negative? 
Earlier in this chapter you learned how to write large numbers in scientific notation.  Astronomers use those large 
numbers to measure great distances in space.  Not all scientists work with such a large scale, however.  Some scientists 
use very small numbers to describe what they measure under a microscope.  In this lesson, you will continue your work 
with exponents, and then you will turn your attention to using scientific notation to represent small numbers.  


Problem 8-72 
Two of the problems below are correct, and four contain errors.  Expand each original expression to verify that it is 
correct.  If it is not, identify the mistake and simplify to find the correct answer.  
a
. 


𝒙𝟑𝑦#𝑥(
= 𝑥"𝑦# 


b. 𝟐𝟑 ∙ 2(
= 2'#		


 


c
. 


𝟕𝟐 ∙ 𝟖𝟑


𝟕𝟑 ∙ 𝟖𝟐 =
𝟖
𝟕 		


 


d
. 


𝟑𝟓 ∙ 3#
= 9"	


 


e. 𝟔𝟐


𝟔𝟓 = 6$	


 


f. 𝒛𝟑


𝒛𝟑 = 0	


 







Problem 8-73 
Rewrite each expression in a simpler form using the patterns you have found for rewriting expressions with exponents.  If 
it is reasonable, write out the factored form to help you. 
a
. 
21 ∙ 23 b. 2q


22
 


c. (5𝑥[)1 d
. 
(4𝑥)[(5𝑥[) 


Problem 8-75 
Salvador was studying microscopic pond animals in science class.  He read that 
amoebas were 0.3 millimeters to 0.6 millimeters in length.  He saw that euglenas 
are as small as 𝟖. 𝟎 × 𝟏𝟎.𝟐  millimeters, but he did not know how big or small a 
measurement that was.  He decided to try to figure out what a negative exponent 
could mean. 


a. Complete Salvador’s calculations at right.  Use the pattern of dividing by 10 to fill in the 
missing values. 
 
 


b. How does 𝟏𝟎𝟐 related to 𝟏𝟎.𝟐? 
 
 


c. What type of numbers did the negative exponents create?  Did negative exponents create 
negative numbers? 


 


Problem 8-76 
Ngoc was curious about what Salvador was doing and began exploring patterns, too.  He 
completed the calculations at right. 


a. Complete his calculations.  Be sure to include all of the integer exponents from 5 to –3. 
 
 


b. Look for patterns in his list.  How are the values to the right of the equal sign changing?  Is 
there a constant multiplier between each value?   


 


 


10$ =1000 
 


÷ 10 
10# =100 


÷ 10 
10' =10 


÷ 10 
10& =			 


 
10/' =			 


 
10/# =			 


 
10/$ =			 


 


2% =32 


2( =16 


2$ = 8 


2# =			 


2' =			 


2& =			 


2/' =			
1
2 


2/# = 


2/$ = 


 







Problem 8-77 
In problems 8-75 and 8-76, you saw that 𝟏𝟎𝟎 and 𝟐𝟎 both simplify to the same value.  What is it?  Do you think that any 
number to the zero power would have the same answer?  Explain. 


Problem 8-78 
Both Ngoc and Salvador are looking for ways to calculate values with negative exponents without extending a 
pattern.  Looking at the expression 𝟓/𝟐, they each started to simplify differently. 


Salvador thinks that 𝟓	𝟐	is 25, so 𝟓/𝟐 must be 
𝟏
𝟐𝟓


.  Ngoc thinks 𝟓/𝟐 is 𝟏
𝟓𝟐


.  Which student is correct? 


 


Problem 8-79 
Salvador’s first questions about negative exponents came from science class, where he had learned that 
euglenas measured 𝟖. 𝟎 × 𝟏𝟎.𝟐 millimeters.  Use your understanding of negative exponents to 
rewrite 𝟖. 𝟎 × 𝟏𝟎.𝟐in standard form. 


 


Review & Preview                                          Problem 8-88 
Decide which numbers below are correctly written in scientific notation. If they are not, rewrite them.  
a
. 


𝟗𝟐. 𝟓 × 𝟏𝟎	/𝟐	


 


b 𝟔. 𝟖𝟕𝟓 × 𝟏𝟎𝟐	


 


c. 𝟐. 𝟖 × 𝟏𝟎		


 


d.  𝟎. 𝟖𝟑 × 𝟏𝟎𝟎𝟐	


 







Problem 8-89 
In the table below, write each power of 10 as a decimal and as a fraction.   


a. Describe how the decimals and fractions change as you progress 
down the table. 
 
 
 
 
 
 


b. How would you tell someone how to write 𝟏𝟎/𝟏𝟐 as a fraction? You do 
not have to write the actual fraction. 


 


 


Power 
of 10 Decimal Form Fraction Form 


𝟏𝟎𝟎   


𝟏𝟎/𝟏 𝟎. 𝟏 𝟏
𝟏𝟎 


𝟏𝟎/𝟐  𝟏
𝟏𝟎𝟎 


𝟏𝟎/𝟑   


𝟏𝟎/𝟒   


𝟏𝟎/𝟓   


Problem 8-90 
Mary wants to have $8500 to travel to South America when she is 21. She currently has $6439 in a savings account 
earning 4% annual compound interest. Mary is 13 now.   


a. If Mary does not take out or deposit any money, how much money will Mary have when she is 15? 
 
 
 
 


b. Will Mary have enough money for her trip when she is 21? 
 
 
 
 


c. If Mary were to graph this situation, describe what the graph would look like. 
 
 


 
Problem 8-91 


Recall that vertical lines around a number are the symbol for the absolute value of a number. Simplify each expression.  
a
. 


|6|		


 


b
. 


| − 17|		


 


c
. 


−| − 4.5|		


 


d
. 


|2 − 5|		


 


e
. 


|2 − 3 ⋅ 5|		


 


f. −2 ⋅ | − 2|		


 







Problem 8-92 
For each equation below, solve for x. Sometimes the easiest strategy is to use mental math. 
a. 


𝑥 −
3
5 = 1


2
5 


b. 5.2 + 𝑥 = 10.95		


 


c. 2𝑥 − 3.25 = 7.15		


 


d. 𝑥
16 =


3
8	


 


		


 


Problem 8-93 
Determine the coordinates of each point of intersection without graphing.  
a. 𝑦 = 2𝑥 − 3											𝑦 = 4𝑥 + 1 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


b. 𝑦 = 2𝑥 − 5											𝑦 = −4𝑥 − 2 







Lesson 8.2.3 DAY 2 
Negative Exponents What happens if the exponent is negative? 


 
Problem 8-80 


The probability of being struck by lightning in the United States is 𝟎. 𝟎𝟎𝟎𝟎𝟑𝟐%, while the probability of winning the grand 
prize in a certain lottery is	𝟔. 𝟐𝟕𝟖 × 𝟏𝟎.𝟕 percent.  Which event is more likely to happen?  Explain your reasoning, 
including how you rewrote the numbers to compare them. 
 


Problem 8-81 
The list below contains a star system, a river, and a type of bacteria.  Which one is which?  Use your understanding of 
scientific notation to put the three items listed below in order from largest to smallest and identify which is which. 


a. Yangtze measures 𝟔. 𝟑 × 𝟏𝟎𝟓	𝑚𝑒𝑡𝑒𝑟𝑠. 
 


b. Staphylococcus measures 𝟔 × 𝟏𝟎.𝟕	𝑚𝑒𝑡𝑒𝑟𝑠. 
 


c. Eta Carinae measures 𝟕. 𝟏 × 𝟏𝟎𝟏𝟕	𝑚𝑒𝑡𝑒𝑟𝑠.  


 
Problem 8-82 


Which of the numbers below are correctly written in scientific notation?  For each that is not, rewrite it correctly. 
a. 𝟒. 𝟏𝟓 × 𝟏𝟎/𝟐 b. 𝟎. 𝟕𝟖𝟗 × 𝟏𝟎𝟓 


c. 𝟑𝟏. 𝟓 × 𝟏𝟎𝟐 d. 								𝟑. 𝟎𝟎𝟖 × 𝟏𝟎/𝟖 


		


 


Problem 8-83 
Create a fraction from these expressions, and then show how you use a Giant One to simplify. 
a. 60 ∙ 6., b. 𝑤0𝑤.$ c. 10.1 ∙ 100 







Problem 8-84 
Now it is time to reverse your thinking.  If negative exponents can create fractions, then can fractions be written as 
expressions with negative exponents?  Simplify the expressions below.  Write your answer in two different forms: as a 
fraction and as an expression with a negative exponent. 
a. 6,


60 
b. 𝑚0


𝑚2 
c. 10$


100 


Problem 8-85 
Rewrite each expression in a simpler form.  Visualize the factored form and the Giant One to help you, or write it out if it is 
reasonable to do so. 
a. (2𝑥#)( b. (−3𝑥$)(5𝑥%) c. 𝑎#𝑐''


𝑎%𝑐$  


Problem 8-87 Additional Challenge 
Additional Challenge: Alice was simplifying the expressions at right when she noticed 
a pattern.  Each exponent under the radical (square root) sign was two times the 
exponent of the final answer.  She wanted to know more about why this was happening. 


a. Confirm Alice’s pattern by simplifying the expression √𝟓𝟔 on your calculator.  Can 
you rewrite your answer as 5 raised to a power? 


b. What does the operation “square root” do to an expression?  What operation does 
it “undo”? 


c. Investigate this pattern using the expression√𝟒𝟔. 
• Expand the expression. 
• Rewrite 𝟒𝟔 as an expression raised to the second power. 
• Use the square root to “undo” the squaring. 
• Write your final answer and check it on your calculator. 


d. Use that thinking to rewrite each expression below. 


i
. 


 


																		√7(      ii. 


 
														]91 iii. 


 
               √3'( 
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Write each number in scientific notation. 
a.        5467.8  


 


b.        0.0032  


 


c.        8,007,020  


 


]3( = √81 = 9 = 	3# 
 
]6# = √36 = 6 = 	6' 
 
]5( = √625 = 25 = 	5# 
 
]22 = √64 = 8 = 	2$ 







Problem 8-95 
Simplify each expression using the rules for exponents. 
a. 𝟑𝟓


𝟑𝟏𝟎 
b. 𝟏𝟎𝒙𝟒(𝟏𝟎𝒙)/𝟐	


c. 
3
𝟏
𝟒4


𝟑


∙ (𝟒)𝟐 
d. 


							
(𝒙𝒚)𝟑


𝒙𝒚𝟑  


		


 
Problem 8-96 


Simplify each expression. NO calculators 
a. 


−
9
5 ∙


8
15 


b. 1
5 + 3−


2
154 − 3−


4
94 


c. 
−
4
8 ∙
3
7 ∙ 3−


2
54 


d. 3
5 ∙ 3−


2
74 + 3−


5
74 3


3
104 


e. 
−8


1
9 + 3


5
6 


f. 
2
1
2 ∙ 4


1
5 


Problem 8-97 


a. Which is the independent variable? 
 


b. Make a conditional relative frequency table. 
c. Is there an association between receiving the nutritional advice and regularly eating a balanced breakfast? 


 
 


Number of 
Athletes 


Received 
Nutrition 


Advice 


Did NOT 
Received 


Nutrition Advice 
Regularly Ate a 
Balanced Breakfast 46 39 


Often Did Not eat a 
Balanced Breakfast 89 73 


Total   


Conditional Relative Frequency Table 


Number of 
Athletes 


Received 
Nutrition 


Advice 


Did NOT 
Received 


Nutrition Advice 
Regularly Ate a 
Balanced Breakfast   


Often Did Not eat a 
Balanced Breakfast   







Problem 8-98 
Graph the points X (−3,5), Y (−2,3), and Z (−1,4). Connect them to make a triangle.   


a. Reflect the triangle across the y-axis. What are the new coordinates of 
point Z? 
 
 


b. Translate the original triangle down 6 units and right 3 units. What are the 
new coordinates of point Y? 
 
 


c. Dilate the original triangle by multiplying each coordinate by −1. Describe 
the new shape you create. 


 


            
            
            
            
            
            
            
            
            
            
            
            


Problem 8-99 
The table below shows the amount of money Francis had in his bank account each day since he started his new job.  


Days at New 
Job 


Money in 
Account 


0 $27 


1 $70 


2 $113 


3 $156 
a. Write a rule for the amount of money in Francis’s account. Let x represent the number of days and y represent 


the number of dollars in the account. 
                                                  𝒚 = 
 


b. When will Francis have more than $1000 in his account?  Explain. 


 
 


Lesson 8.2.4 
Operations with Scientific Notation How do I comnpute it? 
Scientific notation is an application of exponents and the base 10 system.  It is very useful when writing very large 
numbers, like the distance to Alpha Centauri, which is 4.13×𝟏𝟎𝟏𝟔m, or the radius of the hydrogen atom, which 
is 5.29×10−11 m.  But what if you wanted to know how many times larger the distance to Alpha Centauri is than the 
hydrogen atom?  How would you calculate this?  What if you wanted to add or subtract two numbers written in scientific 
notation?  In this lesson, you will learn how to do operations with numbers written in scientific notation 
Problem 8-100 
A typical dwarf whale, the planet’s smallest whale species, weighs about 𝟑 × 𝟏𝟎𝟐 pounds.   
A blue whale, the planet’s largest whale, might weigh about 𝟒. 𝟓 × 𝟏𝟎𝟓 pounds.   


 
Estimate about how many times heavier a blue whale is than a dwarf whale, without using a 
calculator.   







Problem 8-101 
There are about 𝟏. 𝟖 × 𝟏𝟎𝟐𝟏 molecules in one gram of table sugar (C12H22O11).  A baker uses 𝟖 × 𝟏𝟎𝟐 grams in a recipe for 
cinnamon pastries. 


a. How many molecules of sugar does the baker use?  Do not use your calculator.  
 
 
 


b. When the baker multiplied, her calculator displayed the answer below.  
  
  
What do you think her calculator is displaying? Explain. 


 


Problem 8-102 
Find (𝟏. 𝟕𝟓 × 𝟏𝟎𝟐𝟎)(𝟔. 𝟎𝟏 × 𝟏𝟎𝟏𝟒) in scientific notation without using a calculator.  Then check your answer with your 
calculator.  Write down exactly what your calculator displayed. 
 


Problem 8-103 
The average distance from the sun to the earth is 𝟏. 𝟒𝟖𝟖 × 𝟏𝟎𝟏𝟏  meters.  If the length of the average paperclip 
is 𝟑 × 𝟏𝟎/𝟐 meters, how many paperclips would need to be connected together to reach the sun? 
 


Problem 8-104 
Jeremiah wanted to do the following problem.  However, he was not sure how to get started, because the numbers were 
in scientific notation.  He knew that if he wrote them out in standard form, without scientific notation, then he could line up 
the numbers with the same place value and add them together.  He does not want to have to do that, though, because he 
does not want to write all of those zeroes.  He is worried that he might just get more confused if he did write them all 
out.  Work with your team to find a way to add the numbers required without first rewriting them in standard form.  Here is 
the problem Jeremiah wanted to solve: 


The average distance of each of the first five planets from sun is shown in the table below.  Is the distance to Jupiter more 
or less than the combined distances of the first four planets (Mercury, Venus, Earth, and Mars)?  


 Planet Average Distance from 
the Sun (miles) 


Mercury 5.79×107 


Venus 6.72×107 


Earth 9.3×107 


Mars 1.416×108 


Jupiter 4.836×108 


1.44E24 







Problem 8-105 
The United States Department of Agriculture reported in Vegetables and Melons Outlook in 2007 that the average 
American consumes about 7.4 × 10, potato chips in a year.  Since Idaho had about 1.5 × 102 people in 2007, how many 
potato chips would Idaho residents have consumed in 2007?  Without using a calculator, make an exact computation and 
record your answer in scientific notation. 
 


Problem 8-106 
One of the giant pyramids of Egypt is made of about 𝟐. 𝟒 × 𝟏𝟎𝟔	carved blocks of stone.  If each block weighs 
approximately 𝟒. 𝟗𝟓 × 𝟏𝟎𝟑 pounds, about how many pounds of block make up the pyramid? 
 


Problem 8-107 
Write each number in scientific notation. 
a.        1.24 × 10$ + 2.3 × 10( 


 


b.        	
4 × 10%


8 × 10" 


 


c. 8.5 × 10'& ∙ 7.6 × 10'# 
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Review & Preview                                          Problem 8-109 
Compute each product or quotient. Convert the final answer to scientific notation if necessary.  


a.        (3 × 10#)(2 × 10$) 


 


b. (2.75 × 10/#)(2.5 × 101) c. 8 × 10'#


4 × 10"  







Problem 8-110 
Use the laws of exponents to simplify the following expressions.  
a.        (x#)(𝑥%) 


 


b. 𝑦"


𝑦( 
c. 𝑥$ ∙ 𝑥( 


Problem 8-111 
For the following examples, tell whether there is positive association, negative association, or no association.   


a. The number of inches of rain per hour and the height of water in a reservoir. 
 
 


b. The amount of food a person eats and how many pets have. 
 
 


c. The height of a tree and the amount of nutrients it gets. 
 
 


d. The number of hours spent hiking in the mountains and the amount of water left in your water bottle. 


 


Problem 8-112 
Silvia has a picture from her trip to the Grand Canyon. The photo is 4 inches tall by 6 inches wide.   


a. She would like to enlarge the photo for her wall as big as possible. The widest the enlarged photo can be is 48 inches. 
How tall will the enlarged photo be? 
 
 
 
 


b. Silvia also wants a wallet-sized photo to carry around and show her friends. She wants it 1.5 inches tall. How wide will 
it be? 


 


Problem 8-113 
Since the beginning of school, Steven has been saving money to buy a new MP3 
player. His bank balance is represented by the graph below.    


a. According to the graph, about how much money had Steven saved 
after 2 weeks of school? 
 
 


b. About how much money did Steven probably have after 4 weeks of school? 
How can you tell? 
 
 


c. If he keeps saving at the same rate, how much will he have saved by Week 7? 
Explain how you know. 


 
 







Problem 8-114 
The science club is selling homemade cookies to raise money for a field trip. The club members know that 12 dozen 
cookies use 3 pounds of flour. Use that information to solve each part below. 


a. How much flour is needed for 18 dozen cookies? 
 
 


 
 


 


b. How many cookies can be made with 10 pounds of flour? 


 


 


 


 
Lesson 8.3.1. DAY 1 
Functions in Graphs and Tables Can I predict the output? 
Throughout this course, you have used rules that relate two variables to make graphs and find information.  An example 
of such a rule is 𝑦 = 5𝑥 − 3.  Today you will look more closely at how rules that relate two variables help establish a 
relationship between the variables.  


Problem 8-115 
 Draw a sketch of an example of each graph described below. 


a. A graph that neither increases nor decreases. 
 


 


b. A graph that decreases non-linearly. 
 


 


 


c. A graph that increases linearly and then decreases 
linearly. 


 


d. A graph that is consistently increasing. 


         
         
         
         
         
         
         
         


 


         
         
         
         
         
         
         
         


 


         
         
         
         
         
         
         
         


 


         
         
         
         
         
         
         
         


 







Problem 8-116 
ARE WE RELATED? 
Examine the table of input (x) and output (y) values below.  Is there a relationship between the input and output 
values?  If so, state the relationship.  


x –3 –2 –1 0 1 2 3 


y –16 –10 –4 2 8 14 20 
 


Problem 8-117 
A function works like a machine.  Numbers are put into the machine one at a time, and then the 
rule performs the operation(s) on each input to determine each output.  For example, 
when x=3 is put into a machine with the rule 𝒚 = 𝟓𝒙 − 𝟕 , the rule multiplies the input, 3, 
by 5 and then subtracts 7 to get the output, which is 8.  This input and output can be written as 
an ordered pair: (3,8).  Then it can be placed on an xy-coordinate graph. 
 


a. Find the output of the function machine at right when the input is x=4 . 
 
 


b. Likewise, find y when x=−1 and x=10 .   
 
 
 
 


c. If the output of this relation is 45, what was the input?  That is, if y=45, then what is  x?  Is there more than one 
possible input? 


 
 
 
 


Problem 8-118 
Some relationships are special in that they are called functions.  Below are two relationships, one of which (𝒚 = 𝒙𝟐 −
𝟐) is a function and the other (𝒙 = 𝒚𝟐 − 𝟐) is not.   
Look at the graph and table of values below for each relationship and discuss with your team why you think the 
relationship in part (a) is a function and the one in part (b) is not.  Use your ideas to create a definition of a function.  Be 
prepared to share your ideas with the rest of the class.  Use these questions to guide your discussion: 


What is similar about the two relationships?  What is different about the two relationships? 


What can we predict about the outputs for each relationship for a given input? 
 


 
 
 


 


𝒚 = 𝒙𝟐 − 𝟐 
x –3 –2 –1 0 1 2 3 


y 7 2 –1 –2 –1 2 7 


	
 
 
 
 


	


𝒙 = 𝒚𝟐 − 𝟐 


x 7 2 –1 –2 –1 2 7 


y –3 –2 –1 0 1 2 3 







Problem 8-119 
 Examine each of the relationships below.  Compare the inputs and outputs of each relation and decide if the relationship 
is a function.  Explain your reasoning.  Use your definition of a function from problem 8-118 to help you justify your 
conclusion. 
a. 
 


 


x 7 –2 0 4 9 –3 6 


y 6 –3 4 2 10 –3 0 


b. 
 


 


 


x 3 –1 2 0 1 2 9 


y 4 –5 9 7 4 –8 2 


c.  
 


d.  
 


e. 
x y 


–8 11 


4 3 


11 –8 


6 3 


–8 11 


f.  
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Review & Preview                                                                    Problem 8-124 
Find the corresponding inputs or outputs for the following relationships. If there is no solution, explain why not. Be careful: 
In some cases, there may be no solution or more than one possible solution. 
a.  
 


b.  
 


c.  
 
 


d.  
 


 







Problem 8-125 
Compute each product or quotient. Convert the final answer to scientific notation if necessary.  
a.        (6 × 10#)(4 × 10%) 


 


b.  					y1.75 × 10−2z y8× 10−8z 


 


c. 
 						{|×}~


%�
(3×}~&)


 


 


Problem 8-126 
Simplify and solve each equation below for 𝒙. Show your work and check your answer, if possible. 
a. 𝟐𝟒 = 𝟑𝒙 + 𝟑 b. 𝟐(𝒙 − 𝟔) = 𝒚 − 𝟏𝟒	


c. 𝟑(𝟐𝒙 − 𝟑) = 𝟒𝒙 − 𝟓 d. 
							


𝟑
𝟒 𝒚 = 𝟐𝒙 − 𝟔 


		


 


Problem 8-127 
Complete the table.   


a. Find the rule.  
  
 
 


b. What is the slope? 
 
 
 


c. Is this an example of linear or non-linear growth? Justify your answer. 
 
 


x –9 –6 0 1 3 6 


y –4  2  4  







Problem 8-128 
The two triangles at right are similar shapes.   


a. What is the scale factor between shape A and shape B? 
 
 


b. Find the missing sides. 
 
 
 
 
 
 


c. If you wanted to make shape A smaller instead of bigger, what is a scale factor you could use? 


 
Problem 8-129 


Anthony has added a trend line to the scatterplot below. Do you agree with where he put the line?  
Explain your reasoning.   
 
 


Lesson 8.3.1. DAY 2 
Functions in Graphs and Tables Can I predict the output? 
 Problem 8-120 
LEARNING LOG 
In your Learning Log, describe what it means for a relationship to be a function.  How can you describe 
the differences between graphs of functions and graphs of non-functions?  In your Learning Log, give 
examples of what a function and a non-function look like in a table and on a graph.  Title this entry 
“Functions and Non-Functions” and include today’s date.  
 Problem 8-121 
For each part below, work with your team to create a graph based on the given information. If necessary, make a table 
with sufficient points so that the pattern of the graph is clear. 
A. x 0 1 1 4 4 


y 0 1 –1 2 –2 


B.             𝑦 = |𝑥 − 2|	 


  


 


 


C.   A starting value 
of 8 and a rate of 
change of -#


	$
. 


 


 


 


D.  𝑥𝑦 = 12 


 


 


 


 


         
         
         
         
         
         
         
         


 


         
         
         
         
         
         
         
         


          
         
         
         
         
         
         
         
         


 


         
         
         
         
         
         
         
         
         


 







 Problem 8-122 
 Use your previous experiences to describe each of the graphs above mathematically and as clearly as possible. 
 graph A graph B graph C graph D 
Is it linear or non-linear?       


It is a function or not?     


Is the graph discrete or 
continuous?   


    


How else can I describe 
the graph? 


    


As you “read the graph 
from left to right,” tell 
whether the y-values are 
increasing, decreasing, 
or both 


    


Are there any points on 
the graph where 
something special 
happens 


    


 Problem 8-123 
 Find the relationship between x and y in the table below and write the rule. 


Relationship: y= _______________ x –2 1 10 4 7  0 5 6 


y  1   2401 16  625  


Review & Preview                                          Problem 8-130 
Find the value of each indicated angle in the following figures. Do not use a protractor. Use the properties of straight and 
vertical angles to help you.   
a. 


 


 
 


 


b. 


 


c. 


 


d. e. 







Problem 8-131 
Daniella has $210 in the bank, and her balance is growing at a rate of $3 each month. Lori has $187 in the bank, but her 
balance is growing at a rate of $4.50 each month. Write a system of equations to find when the girls will have the same 
amount of money. Be sure to define your variables. 
 
 


Problem 8-132 
A candy store’s specialty is taffy. Customers can fill a bag with taffy, and the price is based on how much the candy 
weighs. The store charges $2 for 10 ounces (oz) of 
taffy.  
  
a. Fill in the missing values.  


b. Graph the values in the table. Let x represent the 
number of ounces and y represent the price in 
dollars. 


c. Is this situation proportional? Explain your 
reasoning. 
 
 
 
 
 
 
 
 
 
 


d. What is the slope of the line you graphed? What information does the slope tell you? 
 
 
 


e. Write the equation that represents the candy store’s pricing. 


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


                     


Amount of 
Taffy (oz) 2 5 10 12 15 20 


Price ($)   2   4 


Problem 8-133 
Simplify and solve each equation below for 𝒙. Show your work and check your answer, if possible. 
a. 6𝑥 − 11 = 3𝑥 + 16 b. 						−2(5 − 3𝑥) + 5 = 9 + 3𝑥 


 


 


 


 







c. 6
𝑘 − 2 = 10 


d. 4
3𝑥 − 1 =


2
𝑥 + 3 


Problem 8-134 
Compute each product or quotient. Convert the final answer to scientific notation if necessary. 


 a.      (2 × 10#)(3.2 × 10/%) 


 


b.		(4 × 10#)(2.5 × 10/$) 
 					c.  


!.#×%&!


#×%&"
	


 


 


Problem 8-135 
 This problem is a checkpoint for transformations. It will be referred to 
as Checkpoint 8.   


ΔABC at right is transformed into ΔXYZ. Tell the coordinates of the vertices of 
the new triangle after each of the following transformations. 


a. Translate ΔABC  2 units right and 3 units up. 
 
 


b. Reflect ΔABC across the y-axis. 
 
 


c. Rotate ΔABC  90°clockwise about the origin. 
 
 


d. Dilate ΔABC with a scale factor of 2 from the origin. 


 
 
Chp. 8 Closure 
WHAT HAVE I LEARNED? 
Doing the problems in this section will help you to evaluate which types of problems you feel comfortable with and which 
ones you need more help with. 
Solve each problem as completely as you can.  The table at the end of this closure section provides answers to these 
problems.  It also tells you where you can find additional help and where to find practice problems like them. 
 Problem 8-136 
 Rewrite each expression in a simpler form.  If it is reasonable, write out the factored form to help you. 
a. 3[ ∙ 32 b. 42


41
 


c. (3𝑥[)3 d. (3𝑥1)(7𝑥2) 







 Problem 8-137 
Daniel has $1200 in the bank.  He is earning 3.5% compound interest each month.  How much money will he have in the 
bank in one year? 
 


 


 


 Problem 8-138 
Complete the following table. 


 
 


Scientific Notation Standard Form 


1.9231 × 10$  


 0.00356 
 243,700,000 


8.149 × 10/2  


 Problem 8-139 
Solve each equation or system of equations.  
a. 	


𝑥 + 3
2 =


𝑥 − 1
5  


b. 
𝑦 =


1
2𝑥 + 3																									𝑦 =


1
3 𝑥 − 4 


 


 


 Problem 8-140 
The triangles at right are similar.  
 
a. 𝐹𝑖𝑛𝑑		𝑥. 


 
b. 𝐹𝑖𝑛𝑑		𝑦. 


 
c. Find the ratio of the perimeters of the two triangles. 


 
 Problem 8-141 
At a family reunion, each family member recorded their age and height. 


a. What kind of association does the scatterplot have? 
 
 


b. Draw the trend line. 







 Problem 8-142 
At the farmer’s market, Laura bought three pounds of heirloom tomatoes.  If the tomatoes are priced at $8 per five 
pounds, what did Laura pay for her tomatoes? 
 


 Problem 8-143 
Matt moved Triangle A on the graph at right to match up with Triangle B in three 
moves.  Follow the steps Matt wrote below.  What was his final move? 


1. Slide the triangle up 3 units. 
2. Reflect the triangle across the line y=4. 
3. ? 
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