The photograph on the cover of the Course I book is of a ravine that needs to be traversed.  Engineers will work together to devise a plan to solve this problem by building a bridge across the ravine.  The photograph on the cover of the Course II book is of an improperly constructed bridge.  Pieces of concrete broke off of the bridge.  To remedy this problem, the engineers placed a net underneath the bridge to catch the pieces.  Larger pieces of concrete then began to fall off of the bridge.  The engineers built another bridge below the net to catch these larger pieces.  The photographs on the covers of the Pre-Algebra and Course III books are of the famous Brooklyn Bridge and Golden Gate Bridge, respectively.  These bridges are clearly of a higher quality than that depicted on the cover of the Course II book.  The engineers designed and built two great bridges by considering all of the positive and negative aspects of the bridges built before it.  The photograph on the cover of the Algebra I book is of the Sheikh Rashid bin Saeed Crossing in Dubai.  This bridge is an updated version of the Brooklyn Bridge and Golden Gate Bridge.  This bridge uses all of the great ideas from engineers before but has made changes based on the current needs of Dubai.

This bridge analogy represents how our math program evolved.  Book companies created textbooks to serve the demands for such materials from schools.  The book companies then started to create remediation materials to “catch” the failing students because the original materials were not relevant or engaging.  They subsequently create online games to “catch” the students that were failing even worse.  Instead of creating more programs to “catch” failing students, companies would be better served by attempting to improve the content in the original resources.  They should try to create materials that engage and relate to the students.  We, the authors, do not suggest that we have created the perfect resources, but we have thoroughly analyzed how the original resources were written.  We have made a conscious effort to improve the content of the materials that teachers and students use every day. Specifically, we have changed the lesson introductions, questions in lessons, and activities.  Our changes have made the original resources better.  
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I would like to take this opportunity to thank all of the people that have made this project possible.  However, this is an impossible task, as many people have assisted me in different and important ways.  I apologize in advance for the fact that space precludes the inclusion of all who have assisted me.  There are three groups in particular that I would like to thank by name.  These are my family, professional influences, and resource contributors.
My family has been instrumental in making me the person that I am today.  Each member of my family has given me a great gift.  I inherited my father’s intelligence and his ability to work with and relate to children.  My mother gave me patience.  My sister Lisa taught me to have the perseverance to know that I can overcome any obstacle.  My sister Dallas provided me with the creativity necessary to develop these resources.  Finally, my wife has taught me that if I want something, I have to go get it.  Things in life are not given rather earned.  If you are not going to work for it, then don’t complain about not getting it.
My professional influences begin with my 7th grade math teacher, Mr. Popivchak.  He was the first teacher who encouraged and enabled me to think analytically.  He gave our class the time and attention required to truly analyze mathematics.  Next, my high school calculus teacher, Mr. Jones, and college calculus teacher, Dr. Bush, demonstrated to me the qualities of great math teachers.  Subsequently, I met Dr. Lias from Robert Morris University.  He convinced me that I had the ability to do great things in the classroom.  He went out of his way to help me pursue my dreams.  I also had the privilege to student teach under perhaps the best math teacher that I have ever known, Dr. Holdan.  He exemplified the qualities necessary to write and implement great lessons of mathematics and life.  Finally, I met Mike Kozy.  He is my friend and colleague at my current high school.  He has not only shared his innovative teaching techniques, but more importantly, his positive attitude has helped me through those tough days experienced by every teacher.

Finally, I would like to thank the resource contributors Michelle Weet and Breanna Lantz.  A special thanks goes to Montana Trombetta who is perhaps the most positive, motivating person on the planet.   When I contemplated if there existed one way that this project would be successful, he said, “I can’t think of a way that this can’t be successful.”  This project would not have been possible without them.

Thanks,

Jake Trombetta

The resources are designed to help improve the students' understanding and retention of mathematics through a comprehensive and innovative approach.  The lessons start with engaging discussions that will get the students talking and thinking about mathematics.  The lessons continue by stating a high level objective.  These objectives are met through high level questioning that emphasizes reasoning ability and conceptual understanding as well as facts and algorithms. The lessons are cumulative and make connections between topics to help with retention.  All of this is done by engaging the students with activities, applications, and games in a teacher friendly format.    

The pacing guide is easy.  Just start with the beginning of the book and proceed to the end.  The resources cover every standard in a logical progression.  Therefore, you don’t have to worry about what topics to cover or skip.  Every topic/lesson comes with a thorough multiple day lesson plan, assignments, and activities.  All of the resources are provided on a flashdrive in Microsoft Word and Powerpoint.  There is a PowerPoint presentation with every lesson. Teachers are able to access and modify all of these resources with the click of a mouse.

In order to get maximum results, you must keep the aforementioned things in mind.  In summary, make sure that you state your objectives to the students and that they are high level.  Also, be aware of the level of questions that you are asking while giving the students the opportunity to answer them.  After the lesson is administered, give the students problems to do on their own while you assess them.  During the activities and applications give the students the freedom to develop their own methods and solutions with your guidance.  Finally, make as many connections between topics as you can.

While using these resources there are going to be growing pains for you and your students.  STAY POSITIVE!  Your students will surprise you.  The combination of working hard and together will pay off for you and your students.  The nature of the resources allows you to develop a great rapport with your students.  Your students will be excited about math because you engage and involve them.  You will see improvements in test results as well as forming great relationships with your students.  The following two quotes help keep me focused on what I am trying to accomplish:

"Our lives are not determined by what happens to us, but by how we react to what happens; not by what life brings to us, but by the attitude we bring to life. A positive attitude causes a chain reaction of positive thoughts, events and outcomes. It is a catalyst...a spark that creates extraordinary results."

"Successful is the person who has lived well, laughed often and loved much, who has gained the respect of children, who leaves the world better than they found it, who has never lacked appreciation for the earth's beauty, who never fails to look for the best in others or give the best of themselves." 

EVERYDAY, EVERY LESSON:

1.   BE POSITIVE

2.   BE PATIENT

3.   ASK GOOD QUESTIONS   

Common Core State Standards for Mathematical Practice

1.  Make sense of the problems and persevere in solving them.

2.  Reason abstractly and quantitatively. 

3.  Construct viable arguments and critique the reasoning of others.

4.  Model with mathematics.

5.  Use appropriate tools strategically.

6.  Attend to precision.

7.  Look for and make use of structure.

8.  Look for and express regularity in repeated reasoning. 
The Common Core State Standards for Mathematical Practice are emphasized throughout the entire course.  We do not specifically label where they are being used throughout the course.  This was done intentionally.  We want you to choose when it is appropriate to apply one of these practices while you are teaching particular topics.

	Common Core State Standards
	Lesson(s)

	Ratios and Proportional Relationships

	Analyze proportional relationships and use them to solve real-world and mathematical problems.

	7.RP.1  Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction ½/¼  miles per hour, equivalently 2 miles per hour.
	4-1

	7.RP.2  Recognize and represent proportional relationships between quantities.
	


	             7.RP.2.a  Decide whether two quantities are in a proportional relationship, e.g., by testing for equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph is a straight line through the origin.
	4-2

	             7.RP.2.b  Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.
	4-2

	             7.RP.2.c  Represent proportional relationships by equations. For example, if total cost t is proportional to the number n of items purchased at a constant price p, the relationship between the total cost and the number of items can be expressed as t = pn.  
	4-2


	            7.RP.2.d  Explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0, 0) and   (1, r) where r is the unit rate.    
	4-2

	7.RP.3  Use proportional relationships to solve multistep ratio and percent problems. Examples: simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and decrease, percent error.
	4-3, 4-4, 4-5

	The Number System

	Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.

	7.NS.1   Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers; represent addition and subtraction on a horizontal or vertical number line diagram.
	

	            7.NS.1.a  Describe situations in which opposite quantities combine to make 0. For example, a hydrogen atom has 0 charge because its two constituents are oppositely charged.
	1-3, 1-4

	            7.NS.1.b  Understand p + q as the number located a distance |q| from p, in the positive or negative direction depending on whether q is positive or negative. Show that a number and its opposite have a sum of 0 (are additive inverses). Interpret sums of rational numbers by describing real-world contexts.
	1-3, 1-4 

	            7.NS.1.c  Understand subtraction of rational numbers as adding the additive inverse, p – q = p + (-q). Show that the distance between two rational numbers on the number line is the absolute value of their difference, and apply this principle in real-world contexts.
	1-4

	            7.NS.1.d  Apply properties of operations as strategies to add and subtract rational numbers.
	1-3, 1-4

	7.NS.2  Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational numbers.
	

	            7.NS.2.a  Understand that multiplication is extended from fractions to rational numbers by requiring that operations continue to satisfy the properties of operations, particularly the distributive property, leading to products such as     (-1)(-1) = 1 and the rules for multiplying signed numbers. Interpret products of rational numbers by describing real-world contexts.
	1-5

	            7.NS.2.b  Understand that integers can be divided, provided that the divisor is not zero, and every quotient of integers (with non-zero divisor) is a rational number. If p and q are integers, then -(p/q) = (-p/q) = p/(-q). Interpret quotients of rational numbers by describing real-world contexts.  
	1-6


	Common Core State Standards
	Lesson(s)

	            7.NS.2.c  Apply properties of operations as strategies to multiply and divide rational numbers.
	1-5, 1-6

	            7.NS.2.d  Convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in 0s or eventually repeats.
	1-2

	7.NS.3  Solve real-world and mathematical problems involving the four operations with rational numbers.
	1-3—1-6

	Expressions and Equations

	Use the properties of operations to generate equivalent expressions.

	7.EE.2  Understand that rewriting an expression in different forms in a problem context can shed light on the problem and how the quantities in it are related. For example, a + 0.05a = 1.05a means that “increase by 5%” is the same as “multiply by 1.05.”
	4-4, 4-5

	Solve real-life and mathematical problems using numerical and algebraic expressions and quantities.

	7.EE.3  Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. For example: If a woman making $25 an hour gets a 10% raise, she will make an additional 1/10 of her salary an hour, or $2.50, for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches long in the center of a door that is 27 1/2 inches wide, you will need to place the bar about 9 inches from each edge; this estimate can be used as a check on the exact computation. 
	4-4, 4-5

	7.EE.4  Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about the quantities.
	

	             7.EE.4.b  Solve word problems leading to inequalities of the form px + q > r or px + q < r, where p, q, and r are specific rational numbers. Graph the solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid $50 per week plus $3 per sale. This week you want your pay to be at least $100. Write an inequality for the number of sales you need to make, and describe the solutions.
	5-3—5-5

	Geometry

	Draw, construct, and describe geometrical figures and describe the relationships between them.

	7.G.1  Solve problems involving scale drawings of geometric figures, including computing actual lengths and areas from a scale drawing and reproducing a scale drawing at a different scale.
	4-2


	Common Core State Standards
	Lesson(s)

	Domain 8.NS      The Number System

	Know that there are numbers that are not rational, and approximate them by rational numbers.

	8.NS.1  Know that the numbers that are not rational are called irrational. Understand informally that every number has a decimal expansion; for rational numbers show that the decimal expansion repeats eventually, and convert a decimal expansion which repeats eventually into a rational number.                         
	1-1

	8.NS.2  Use rational approximations of irrational numbers to compare the size of   irrational numbers, locate them approximately on a number line diagram, and estimate the value of expressions (e.g., π2). For example, by truncating the decimal expansion of 
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, show that
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 is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations. 

	1-7

	Domain 8.EE   Expressions and Equations

	Work with radicals and integer exponents.


	8.EE.1  Know and apply the properties of  integer exponents to generate equivalent numerical expressions. For example, 32 x 3-5 = 3-3 = 1/33 = 1/27                


	1-7, 3-4, 3-5

	8.EE.2   Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that 
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 is irrational.
	1-7

	8.EE.3   Use numbers expressed in the form of a single digit times an  integer power of 10 to estimate very large or very small quantities, and to express how many times as much one is than the other. For example, estimate the population of the United States as 3 x 108 and the population of the world as 7 x 109, and determine that the world population is more than 20 times larger. 
	3-6

	8.EE.4 Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by technology. 
	3-6

	Understand the connections between proportional relationships, lines, and linear equations.

	8.EE.5  Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of the two moving objects has greater speed. 
	6-3—6-5

	8.EE.6  Use similar triangles to explain why the slope m is the same between any two district points on a non-vertical line in the coordinate plane; derive the equation    y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b. 
	6-3—6-5

	Analyze and solve linear equations and pairs of simultaneous linear equations. 

	8.EE.7   Solve linear equations in one variable.
	

	              8.EE.7.a  Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities is the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results (where a and b are different numbers). 
	2-4, 2-5, 2-7

	              8.EE.7.b  Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms.
	2-6—2-8


	Common Core State Standards
	Lesson(s)

	8.EE.8   Analyze and solve pairs of simultaneous linear equations.
	

	             8.EE.8.a  Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.
	7-1

	             8.EE.8.b  Solve systems of two equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.
	7-1, 7-2

	             8.EE.8.c  Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.
	7-1, 7-2

	Domain 8.F   Functions

	Define, evaluate, and compare functions.

	8.F.1     Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an input and the corresponding output.
	6-2, 6-3, 6-7

	8.F.2  Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For example, given a linear function represented by a table of values and a linear function represented by an algebraic expression, determine which function has the greater rate of change.
	6-2—6-5 

	8.F.3     Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1, 1), (2, 4), and (3, 9), which are not on a straight line.
	6-3, 6-5, 6-7

	Use functions to model relationships between quantities.
	

	8.F.4   Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values. 
	4-5, 6-3—6-5

	8.F.5   Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally. 
	6-7

	Domain 8.SP   Statistics and Probability 

	Investigate patterns of association in bivariate data. 

	8.SP.1   Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive and negative association, linear association, and nonlinear association. 
	6-6

	8.SP.2  Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.
	6-6

	8.SP.3  Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5cm/hr as meaning that an additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height.
	6-5, 6-6


	Common Core State Standards
	Lesson(s)

	Algebra

	Seeing Structure in Expressions

	Interpret the structure of expressions.

	A.SSE.1 Interpret expressions that represent a quantity in terms of its context.   
	1-1

	Analyze functions using different representations.

	F.IF.8   Write a function defined by an expression in different but equivalent forms to reveal and explain different properties of the function.
	

	              F.IF.8.a  Use the process of factoring and completing the square in a quadratic function to show zeros, extreme values, and symmetry of the graph, and interpret these in terms of a context.  
	3-3


The following is a table of contents and a pacing guide.  If you follow this table of contents, you will have covered MOST of the CCSS for 7th and 8th grade.  The two main topics that have been omitted are Data Analysis (7th grade) and Geometry (7th/8th grade).  The focus of Pre-Algebra is to prepare the students for Algebra I rather than cover all of the 7th and 8th grade CCSS.  The pacing guide accounts for 163 days. We know that there are days built into your schedule throughout the school year for things such as seating charts, classroom rules, distributing books, diagnostic testing, standardized test preparation, assemblies, and field trips.  Therefore, you will to have to make some decisions on what you will cover before the standardized tests are administered.  You will also have to decide if you are going to include Data Analysis and Geometry.  If so, you can use the lessons found in the Course II and III books as that is where they are taught.

Unit 1 - Numbers and Operations  (29 Days)
1-1    Language of Pre-Algebra


             - 8.NS.1, A.SSE.1
1-2    Fractions, Decimals, and Percents


- 7.NS.2.d

1-3    Adding Rationals




- 7.NS.1.a, 7.NS.1.b, 7NS.1.d, 7.NS.3
1-4    Subtracting Rationals



- 7.NS.1.a-d, 7.NS.3
1-5    Multiplying Rationals



- 7.NS.2.a, 7.NS.2.c, 7.NS.3
1-6    Dividing Rationals



- 7.NS.2.b, 7.NS.2.c, 7NS.3
1-7    Exponents and Roots



- 8.NS.2, 8.EE.1, 8.EE.2
Unit 2 – Expressions and Equations (33 Days)
2-1    Order of Operations



- Prepares for 8.EE.7.a and 8.EE.7.b 
2-2    Combining Terms



 
- Prepares for 8.EE.7.a and 8.EE.7.b
2-3    Distributive Property



- Prepares for 8.EE.7.a and 8.EE.7.b  
2-4    One-Step Equations



- 8.EE.7.a
2-5    Two-Step Equations



- 8.EE.7.a
2-6    Solving Formulas




- 8.EE.7.b

2-7    Multi-Step Equations



- 8.EE.7.a, 8.EE.7.b
2-8    Writing Equations




- 8.EE.7.b
Unit 3 – Monomials and Exponents (19 Days)
3-1    Monomials and Factors



- Prepares for F.IF.8.a 

3-2    Prime Factorization


 
- Prepares for F.IF.8.a
3-3    GCF/LCM




- F.IF.8.a  

3-4    Adding/Subtracting Monomials


- 8.EE.1
3-5    Multiplying/Dividing Monomials


- 8.EE.1
3-6    Scientific Notation




- 8.EE.3, 8.EE.4
Unit 4 - Proportional Reasoning  (23 Days)
4-1    Rates and Ratios




- 7.RP.1 

4-2    Proportions




- 7.RP.2.a-d, 7.G.1

4-3    Percent Proportion



- 7.RP.3

4-4    Percent Applications



- 7.RP.3, 7.EE.2, 7.EE.3
4-5    Percent Increase/Decrease


- 7.RP.3, 7.EE.2, 7.EE.3

Unit 5 - Inequalities  (13 Days)
5-1    Inequalities




- Prepares for 7.EE.4.b 

5-2    One-Step Inequalities



- Prepares for 7.EE.4.b 
5-3    Two-Step Inequalities



- 7.EE.4.b
5-4    Multi-Step Inequalities



- 7.EE.4.b
5-5    Writing Inequalities



- 7.EE.4.b
Unit 6 - Algebra Concepts  (35 Days)
6-1    Coordinate System



- Prepares for 8.F.3

6-2    Relations





- 8.F.1, 8.F.2
6-3    Linear Equations




- 8.EE.5, 8.EE.6, 8.F.1, 8.F.2, 8.F.3, 8.F.4

6-4    Slope





- 8.EE.5, 8.EE.6, 8.F.2, 8.F.4

6-5    Slope Intercept Equation



- 8.EE.5, 8.EE.6, 8.F.2, 8.F.3, 8.F.4, 8.SP.3
6-6    Scatter Plots




- 8.SP.1, 8.SP.2, 8.SP.3
6-7    Functions





- 8.F.1, 8.F.3, 8.F.5

Unit 7 - Systems  (11 Days)
7-1    Graphing





- 8.EE.8.a, 8.EE.8.b, 8.EE.8.c

7-2    Substitution




- 8.EE.8.b, 8.EE.8.c
FIRST DAY ACTIVITY

SWBAT the importance of collaboration 

SWBAT give some background information about themselves

The students need to have a positive attitude to start the year.  They need to forget about their past struggles, frustrations, and failures.  We are not going over the rules, passing out books, or giving seating assignments today.  Instead, we are going to get to know each other and learn how to work together.

Activity 

The purpose of these activities is for the students to realize that working together makes things easier.  These activities will start to create a classroom environment where students know each other and feel comfortable asking questions.

Task 1:  The students must work together to sit alphabetically (by first name) in the classroom.  Notice this requires communication and teamwork.

Did anyone take the lead in completing this task?  

There are certain students whose strength is taking the lead in a group.  Other students have different strengths.  We are going to find these strengths and share them.  We are going to create more leaders throughout the year by highlighting and using our different strengths at different times. 

How long did this take you?

Was this easy or difficult?  Why?

Task 2:  The students must work together to sit alphabetically (by last name) in the classroom.  Notice this requires communication and teamwork.

Did this take more or less time?

Was this easier or harder?  Why?

Task 3:  The students must work together to sit in order from youngest to oldest in the classroom.  Notice this requires communication and teamwork.

Did this take more or less time?

Was this easier or harder?  Why?

Task 4:  Each student must name something about themselves that most people don’t know or something interesting they did this summer.  In order to be successful in this class, you will have to be comfortable asking a question when you might be a bit embarrassed.  So, let’s get used to talking in front of the class and sharing.

Discussion
Hopefully, we learned a little about our classmates today.   I also hope that you learned something about communication and working together.  By working together, you completed all of these tasks easily.  This type of communication and collaboration is essential for success in learning.  You will need to rely on each other throughout this course when you are confused or struggling.  Therefore, this is the type of environment we will have all year in our math class.

	Unit 1 – Numbers and Operations
	Length of section

	1-1  Language of Pre-Algebra
	2 days

	1-2  Fractions, Decimals, and Percents
	5 days

	1-3  Adding Rationals
	3 days

	1-4  Subtracting Rationals
	3 days

	1.1 - 1.4 Quiz
	1 day

	1-5  Multiplying Rationals
	3 days

	1-6  Dividing Rationals
	5 days

	1-7 Exponents and Roots
	5 days

	Test Review
	1 day

	Test
	1 day

	Total days in Unit 1 – Numbers and Operations = 29 days
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Discussion
Math started with numbers.  Then numbers were not good enough.  So things such as variables, expressions, and equations were invented.  Since numbers started all of this madness, that is precisely where we will start our discussions for the year.

Many years ago, people needed a way to keep track of some of their personal items such as sheep or crops.  So they started to develop number systems that made sense to them.  They started out with basic numbers and continued to develop new numbers as they were needed.  In today’s lesson, we are going to talk about these number systems.  The focus is going to be on how these number systems build on each other.  

We see this building process in nature:

Atoms  →  Cells  →  Organs  →  Body
Where else do you see a building process take place?  School
SWBAT define counting numbers, whole numbers, integers, and rational numbers
SWBAT identify and give examples of counting numbers, whole numbers, integers, and rational numbers
Definitions
Counting Numbers – the numbers that you use to count 

(1, 2, 3, 4, …)

Give an example where counting numbers are used.  Students in a class

Whole Numbers – the set of counting numbers plus zero 
(0, 1, 2, 3, 4, …)

Give an example where whole numbers are used.  Scores of sporting events
Integers – the set of all positive and negative whole numbers including zero 

(…, -3, -2, -1, 0, 1, 2, 3,…)

Give an example where integers are used.  Temperatures
Rationals – any number that can be written as a fraction
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, -.56, -14

Give an example where rational numbers are used.  Money
Can anyone give me an example of a number that isn’t rational?  
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Can you guess what these numbers are called?  Irrational

Irrationals – any number that can’t be written as a fraction
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Give an example where irrational numbers are used.   Pythagorean Theorem
Notice that the number systems build just as the example of atoms build into a body.  The set of whole numbers include all of the counting numbers.  The set of integers include all of the whole numbers.  The set of rationals include all of the integers.
Example 1: To which set(s) of numbers does ‘4’ belong?  
C, W, I, R
Example 2: To which set(s) of numbers does ‘
[image: image10.wmf]7

2

’ belong?  
R
Example 3: To which set(s) of numbers does ‘-8’ belong?  
I, R
What did we learn today?
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To which number set(s) does each number belong?

1.   5  
2.   
[image: image11.wmf]4
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3.  0  
4.  -9  


5.  7.29  
6.  
[image: image12.wmf]4
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7.  2.5  
8.  100  

9.  π  
10.  
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11.  -4.2  
12.  
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13.  Why are integers important?  (give an example of how/where integers are used)

14.   Why are rational numbers important?  (give an example of how/where rational numbers are used)  
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Review Question

What are the sets of numbers?  Counting, Whole, Integer, Rational

Discussion
Math started with numbers.  This was done in order to count things.  Then people started to do more complicated things.  So they invented operations to help them.  

What are operations? +, –, x, ÷
What are these operations used for?  Doing problems quicker and easier
There are specific rules for these operations.  Today, we will go over these rules. 

Then operations were not good enough.  So things such as variables, expressions, and equations were invented.   Why are variables and equations needed?  To solve more difficult problems
SWBAT define variables, expressions, and equations
SWBAT identify the Commutative, Associative, and Identity Properties
Definitions
Variable – letter used to represent an unknown
(use a variable that makes sense: m for money, w for weight)

Algebraic Expression – problem with variables, numbers, and operations but no equal sign; 4x + 3

Equation – a problem with variables, numbers, and operations with an equal sign; 4x + 3 = 8
Commutative Property of Addition and Multiplication – order does not matter

Example: 2 + 3 = 3 + 2

Example: ab = ba

Can someone give me a real life example where order does not matter?  Making a salad
Does the commutative property work for subtraction?  No
Does the commutative property work for division?  No
Associative Property of Addition and Multiplication – the way you group does not matter

Example: (a + b) + c = a + (b + c)

Example: (2 x 3) x 4 = 2 x (3 x 4)

Can someone give me a real life example where grouping does not matter?  Starting lineup in sports

Does the associative property work for subtraction?  No
Does the associative property work for division?  No
Additive Identity - if you add 0 to any number, you get that number

Example:  a + 0 = a

Multiplicative Identity - if you multiply any number by 1, you get that number

Example:  a · 1 = a
What did we learn today?
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Name the property.

1.   3 · 10 = 10 · 3




2.  (2 + 5) + m = 2 + (5 + m)
3.  17 · 1 = 17





4.  0 + 12 = 12

5.  3 + 7 + 9 = 7 + 3 + 9




6.  (a · 6) · 5 = a · (6  · 5)

7.  4 + (2 + 9) = (2 + 9) + 4



8.   7 + 5 = 5 + 7

9.  8 + 0 = 8





10. (8 · 4) · 13 = 13  · (8 · 4)

To which number set(s) does each number belong?

11.   3  
12.   
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13.  0  
14.  -7  


15.  1.23  
16.  
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17.  -6.5  
18.  
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Review Question

What type of numbers are fractions and decimals?  Rationals
Discussion
For the next few days, we will discuss fractions, decimals, and percents.  We need to know all three of them because each one of them is used for different purposes.

Where are fractions, decimals, and percent used?

Fractions: Cooking, Decimals:  Money, Percents:  Grades

We said that percents are used for grades.  Imagine if your nine weeks grade was given as a fraction:  256/325.  

 

What would you do?  Convert it into a percent.
That’s what we will be doing today.

SWBAT convert fractions, decimals, and percents

Definitions

How would you change a decimal to a percent?

Decimal → Percent – move decimal two places to the right 

(Have the students fill in the definition after the examples)
Ex.    .42 = 42 %

Ex.  .123 = 12.3 %

How would you change a percent to a decimal?

Percent → Decimal – move decimal two places to the left 

(Have the students fill in the definition after the examples)
Ex.    53 % = .53

Ex.  23.5 % = .235

How would you change a fraction to a decimal?

Fraction → Decimal – divide (fractions are just division problems) 

(Have the students fill in the definition after the examples)
Ex. 
[image: image20.wmf]20
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= .15


Ex.  
[image: image21.wmf]3
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= .6666  (Every rational fraction either terminates or repeats.)
How would you change a fraction to a percent?

Fraction → Percent – divide, move decimal (use the rules from the previous examples) 

(Have the students fill in the definition after the examples)
Ex.  
[image: image22.wmf]12
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= .75  = 75 %

Ex.  
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1

= .3333 = 33.33%

How would you change a percent to a fraction?

Percent → Fraction – put number over 100, then simplify (percent is just a number out of 100)  

(Have the students fill in the definition after the examples)
*Talk about how to simplify a fraction

Ex.    35 % = 
[image: image24.wmf]100

35

= 7/20

Ex.    72 % = 
[image: image25.wmf]100

72

= 18/25

How would you change a decimal to a fraction?

Decimal → Fraction – say it!
(Have the students fill in the definition after the examples)
*Talk about the different names of the place values

Ex.    .52 = 
[image: image26.wmf]100

52

 (Note .52 is not the proper name.  The proper name is 52 hundredths.)


Ex.    .315 = 
[image: image27.wmf]1000

315

 (Note .315 is not the proper name.  The proper name is 315 thousandths.)

*Notice that 
[image: image28.wmf]12

9

, .75, 75% are all the same.  Decimals, fractions, and percents are the same thing.  We need to understand all three of them because we use them for different purposes.  

Money: 
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of a dollar  (NO!)

Grades:   
[image: image30.wmf]12

9

 (YES!)

75% of a dollar  (NO!)             

   75%  (YES!)

 $.75 (YES!)



   .75  (NO!)

What did we learn today?
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1.  Finish each sentence.
To change a decimal to a percent:   
To change a percent to a decimal:   
To change a decimal to a fraction:  
To change a fraction to a decimal:  
To change a fraction to a percent:  
To change a percent to a fraction:  
2.  Change each decimal to a percent.

a.  0.8  
b.  0.23  
c.  1.29  
d.  0.999 


3.  Change each percent to a decimal.

a.  45%  
b.  26.7%  
c.  82%  
d.  0.5%  


4.  Change each decimal to a fraction.

a.  0.04  
b.  0.002  
c.  0.9 
d.  0.25  
5.  Change each fraction to a decimal.  Round to the nearest hundredth.
a.  
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d.  
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6.  Change each fraction to a percent.

a.  
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b. 
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c.  
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d.  
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7.  Change each percent to a fraction in simplest form.

a.  80% 
b.  28%  
c.  39%  
d.  44.5% 


8.  Which of the following is in between 
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and  
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a.  
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c.  
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       d. 
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9.  Which of the following is in between 
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and 
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?

a.  .11
b.  .22


c.  .33


       d.  .44   

10.  If you had to use decimals, fractions, or percents to describe your math grade, which one would you use?  Why?   
11.  Give a real life example where you would use decimals.   

12.  Give a real life example where you would use fractions.   




Review Question

What does a fraction represent?  Division

What does a percent represent?  Something out of 100
Discussion

Today we are going to place rational numbers in order and on a number line.

This includes the following:
Integer (… -3, -2, -1, 0, 1, 2, 3, …)

Fraction (
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3

-

,
[image: image50.wmf]2

1

4

)

Decimal (-2.1, 4.22)

* Numbers get larger as we move right on the number line

* Numbers get smaller as we move left on the number line

* When you are on the negative side of the number line, the number closer to zero is bigger
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SWBAT correctly order a list of rational numbers
SWBAT correctly place a rational number on a number line 

SWBAT determine which rational number is bigger given two rational numbers
Example 1:  Place the following numbers in order from least to greatest:  3, 3.2, 
[image: image51.wmf]3
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, 3.25.

It is easier to convert the fractions into decimals in order to place them in order. (3, 3.2, 3.667, 3.25)

3, 3.2, 3.25, 3.667

Now place them on a number line. 
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Notice how comparing numbers and placing them on a number line is an application of converting fractions, decimals, and percents.

Example 2:  Place the following numbers in order from least to greatest:  -1, -1.8, 
[image: image52.wmf]4
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, -1.4.   

It is easier to convert the fractions into decimals in order to place them in order. (-1, -1.8, -1.25, -1.4)

-1.8, -1.4, -1.25, -1

Now place them on a number line. 
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Example 3:  Place the following numbers in order from least to greatest:  78%, .8,  
[image: image53.wmf]4
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 , 82%.
It is easier to convert the fractions and percents into decimals in order to place them in order.

(.78, .8, .75, .82)

.75, .78, .8, .82

Now place them on a number line. 
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Example 4: Place a < or > symbol in the blank space.

* If you are not sure, place each number on the number line.  The number that is furthest right is the greater number.

a.  4 _<_ 8

b.  -7 _<_ -1

c.  -3.2 _>_ -3.4 

d.  
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You Try! 

1.  Place the following numbers in order from least to greatest.  Then place them on a number line.

      -1, 5, 7, -3 



-3, -1, 5, 7
2.  Place the following numbers in order from least to greatest.  Then place them on a number line.

       .52, 53%,  
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 , .49, 58%

.49,  
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3.  Place the following numbers in order from least to greatest.  Then place them on a number line.

       -2, -2.8, 
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-2.8, 
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4.  -5 _>_ -8   (draw a number line to confirm)

5.  -1.6 _>_ -1.7   (draw a number line to confirm)

6.  
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_<_ 
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  (draw a number line to confirm)

What did we learn today?
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Place the following numbers in order from least to greatest.  Then plot them on a number line.

1.  -8, -2, 1, -3, -1  



2.  -1.2, -1.1, -2.2, -1.8     


3.  
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4.  32%, .2, 
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5.  -6, -7, -2, 3  




6.  -5.2, -5, -4.1, -4.6, -5.8   


7.  
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8.  42%, .4, 
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Replace each __ with > or < to make a true sentence.

9.  5 __ 12




10.  -4 __ -8

11.  -12 __ -4




12.  0 __ -.3

13.  0.5 __ 0.8




14.  -0.4 __ -0.8

15.  -2.7 __ -2.9




16.  
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17.  
[image: image69.wmf]8

1

-

__ 
[image: image70.wmf]6

2

-





18.  
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Review Question

What is the easiest way to compare two numbers?

Convert them to decimals or place them on a number line

Discussion

There are 120 students in your grade.  Sixty of them passed the state test last year.  Twenty of them scored advanced.  

What percent of the students passed?  50%
How did you figure this out?  In your head
What percent of the students scored advanced?  ???
Why is this harder?  Not an easy calculation
To figure out the percent that scored advanced you first must write it as a fraction then convert it into a percent.  Notice how this relates to our skill of converting fractions, decimals, and percents.
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SWBAT apply their knowledge of converting fractions, decimals, and percents to word problems

Example 1:  There are 50 M&M’s in a bag. The breakdown of the colors is as follows:  20 Green, 15 Blue, 10 Red, and 5 Yellow.

What percent are green?  20/50 = .4 = 40%
What percent are blue?  15/50 = .3 = 30%
What percent are blue or red?  25/50 = .5 = 50%
What percent are not red?  40/50 = .8 = 80%
Example 2:  The grades for your class are as follows: 3 A’s, 8 B’s, 6 C’s, 5 D’s.

What percent of the students received an ‘A’?  3/22 = .136 = 13.6%
What percent of the students received a ‘B’?  8/22 = .3636 = 36.4%
What percent of the students received a ‘C’ or ‘D’?  11/22 = .5 = 50%
What percent of the students did not receive an ‘A’? 19/22 = .8636 = 86.4%
What did we learn today?
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1.  125 people were surveyed regarding their favorite car model.  Here are the results:  42 chose the Chevy Corvette, 34 chose the Ford Mustang, 28 chose the VW Bug, and 21 chose the Honda Accord.

   a.  What percent chose the Mustang?  
   b.  What percent chose the VW Bug?  
   c.  What percent chose the Chevy Corvette or the Honda Accord?  
   d.  What percent did not choose the Corvette?  
2.  ESPN surveyed 250 viewers regarding their favorite sport.  The results were: 78 chose football, 63 chose baseball, 57 chose hockey, 37 chose soccer, and 15 chose tennis.

   a.  What percent chose hockey?  
   b.  What percent chose tennis?  
   c.  What percent chose football, baseball, or soccer?  
   d.  What percent did not choose tennis or football?  
3.  The radio station surveyed 300 listeners to find the most popular musical artists.  81 listeners chose Drake, 74 chose Justin Bieber, 59 chose Taylor Swift, 48 chose the Miley Cyrus, and 38 chose Katy Perry. 

   a.  What percent chose Taylor Swift?  
   b.  What percent chose Katy Perry?  
   c.  What percent chose Miley Cyrus or Drake?  

   d.  What percent did not choose Drake, Justin Bieber, or Taylor Swift?  
4.  Fast food patrons were asked to report their favorite fast food restaurant.  28 respondents chose McDonalds, 32 chose Wendy’s, 51 chose Burger King, 22 chose Subway, and 42 chose Arby’s.

   a.  What percent chose Arby’s?  
   b.  What percent chose Burger King?  
   c.  What percent chose Wendy’s or Subway?  
   d.  What percent did not choose McDonald’s, Wendy’s, or Burger King?  


[image: image76]
Review Question

How do you change a fraction to a percent?  Divide, move decimal two place to the right

Discussion

What is a circle graph?  Graph that displays data using percents  

What do the percents add up to?  100
You should like circle graphs because you understand percents.  For example, you understand a 92% on a quiz better than a 49/53 on a quiz.
Where do you see circle graphs?   Newspaper/magazine articles
What do they represent?   Sports statistics, political statistics
SWBAT create a circle graph given a set of data

Example 1:  Use your number sense to draw a circle graph.  The goal is for the students to use their number sense to estimate each piece.  

Listed are the results to a survey of students on what their favorite color is:  10%  Green, 54%  Blue, 22%  Pink, and 14%  Red.

Make a circle graph based on these results.

What color should we put in the graph first?  Why?  Blue, it’s easy to estimate 54%.

What color should we put in next?  Why?  Pink, it’s easy to estimate 22%.
Finally, notice that green and red add up to about 25%.
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Example 2:  Have the students make a circle graph for the following data:  12%  ‘A’s’, 13%  ‘B’s’, 30%  ‘C’s’, and 45%  ‘D’s’.

Notice that the A’s and B’s add up to 25% and the C’s and D’s add up to 75%.  The students should estimate using these values.

[image: image78.png]Grades





Example 3:   Students in 8th grade were asked to choose their favorite subject.  The results are 48 English, 30 Math, 28 Science, 36 History, and 58 Gym.  What do we need to make a circle graph?  Percents
English – 48/200 = .24 = 24% 
Math – 30/200 = .15 = 15%

Notice how this relates to our skill of converting fractions, decimals, and percents.
Calculate the other subject’s percents.

Science – 28/200 = .14 = 14% 

History – 36/200 = .18 = 18%

Gym – 58/200 = .29 = 29% 

Draw the circle graph together.  Estimate percents on the circle graph by using 50% and 25% to guide you.
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Discussion
When someone is presenting information in a graph they can sometimes trick you.  For example, the government ONLY spent 5% on salaries.  That does not sound like a lot. This would not look like a lot in a circle graph either.  But if the total budget was $200 billion, then 5% represents a large amount.  In summary, small pieces of a circle graph could represent a large amount.  Think about a pizza the size of your school.  If you only had a 5% piece, it would still be a huge piece of pizza.

What did we learn today?
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1.  Which sport was most popular?

2.  Which sport was least popular?

3.  What percent of the students chose hockey as 

their favorite?

4.  What percent of the students chose football or golf as their favorite?

5.  What percent of the students did not choose basketball as their favorite?

6.  The following data is based on student’ favorite colors.  Using your number sense, draw a circle graph based on the following data: Green 8%, Blue 46%, Pink 22%, and Red 24%.

7.  Your monthly expenses are shown below.  

Mortgage - $756    Entertainment - $180    Transportation - $468   Utilities - $396

a.  Calculate what percent of money is spent on each expense.

      Mortgage –            Entertainment –            Transportation –          Utilities – 
b.  Make a circle graph based on the percentages above.
8.  What factors could change how much money you spend each month on the following?

\
a) Utilities –  
b)   Transportation –   

c)   Entertainment – 
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Review Question

When should we use a circle graph?  When graphing percents
SWBAT generate an appropriate multiple choice question
SWBAT to tabulate responses to their question
SWBAT create a circle graph based on the tabulated data

Activity

Summarizing Data Project

1. You may choose to work alone or with a partner.

2. Choose a question to ask and supply 4-8 options.  This must be approved first!
Example:  What is your favorite type of cell phone?

a. Verizon

b. T-Mobile

c. AT&T 

d. Cricket

Example:  Who will win the Super Bowl this year?
a. Steelers

b. Patriots

c. Saints

d. Vikings

3. Survey AT LEAST 50 people.  (You can go around to other classes to collect data.)
4.   For your project you will make a poster that will include the following:

· Your question 

· Table (summarizing your data)

· Circle graph
· Answers to the 3 questions below

 Answer the following questions thoroughly, using complete sentences.

1.   Do you think your results are a good representation of the entire school?  Why or why not?
2.   How could you collect the data to give you the best results?
3.   Calculate how many students would have chosen each of your options if you surveyed 200 students.
What did we learn today?
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Integers

Review Question

What are integers?  The set of all positive and negative whole numbers including zero 
Discussion

The rules for adding integers are:

Same Signs

Different Signs
– Add 


– Subtract 

– Keep Sign

– Keep sign of bigger number

Why do we keep the sign of the bigger number?  It wins the tug of war.
*It is important to explain what “bigger number” means.  We are going to ignore the sign when determining which number is “bigger.”

We know that we subtract and keep the sign of the bigger number when the signs are different.  So what would we do with -3 + 3?  What sign would we keep?  Notice these numbers are opposites.  They cancel each other out.  

Can anyone think of a real life example where this happens?  
Temperature, negative/positively charged atoms, paying a credit card off

SWBAT add two integers

Example 1:  4 + 2  =  6
Are the signs the same or different?  Same
What do we do?  Add, Keep Sign
Draw a number line to model the problem and answer.
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Example 2:  -3 + 5 =  2
Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Draw a number line to model the problem and answer.
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Example 3:  2 + (-5) =  -3
Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Draw a number line to model the problem and answer.
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Example 4:  -5 + (-4) =  -9
Are the signs the same or different?  Same
What do we do?  Add, Keep Sign
Draw a number line to model the problem and answer.
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* Fill in your table in the adding integers block.

	
	Integers
	Decimals
	Fractions

	Add
	
	
	

	Subtract
	
	
	

	Multiply
	
	
	

	Divide
	
	
	


You Try! 

Find the answer and draw a number line to model the problem.

1.  2 + 8 =  10


2.  -1 + (-6) =  -7


3.  (-7) + 2 = -5


4.  5 + (-4) =  1


5.  8 + (-3) =  5


6.  -4 + 7 =  3
What did we learn today?
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For each problem do the following:

1.  Find the correct answer using your rules.

2.  Draw a number line to model the problem and answer.

1.  7 + 2 =   


2.  -4 + 5 =  


3.  -8 + (-3) =  



4.  -7 + 3 =  


5.  1 + 5 =  


6.  -9 + 6 =  




7.  -11 + (-3) =
  

8.  -4 + 9 =  


9.  4 + (-10) =




10.  2 + 9 =   


11.  -8 + (-8) =
 

12.  -12 + 3 =  
13.  4 + 7 =  


14.  -15 + (-7) =  

15.  -5 + 13 = 







16.  Is it possible to add two negative numbers and get a positive answer?  Explain why or why not.

17.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.  It was -15° F outside when you caught your bus.  The temperature rose 22° during the school day.  What was the temperature when you got on your bus to leave at the end of the day?  
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Decimals

Review Question

What are the rules for adding integers?

Same Signs

Different Signs
– Add 


– Subtract 

– Keep Sign

– Keep sign of bigger number

Why do we keep the sign of the bigger number?  The bigger number wins the “tug of war”.
Discussion

Yesterday, we added integers.

What are integers?  

Today, we are going to add decimals.  We will use the same rules as yesterday.  

Before we do that, let’s make sure we understand decimals.
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Why do we need to line up the decimal points? 

4  →  4 means 4

42  →  4 means 40

425  →  4 means 400

If you put a number in a different place you are changing the value of the number significantly.
SWBAT add two decimals 

Example 1:  4.8 + 2.45 =   7.25
Are the signs the same or different?  Same
What do we do?  Add, Keep Sign
Example 2:  -3.5 + (-8.5) =  -12
Are the signs the same or different?  Same
What do we do?  Add, Keep Sign
Example 3:  -1.5 + 4.2 =  2.7

Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Example 4:  -8.25 + 11.3 =  3.05
Are the signs the same or different?  Different

What do we do?  Subtract, Keep sign of bigger number

Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
* Fill in your table in the adding decimals block.

You Try! 
Find the answer.

1.  13.2 + 2.95 =  16.15



2.  -8.4 + 7.1 =  -1.3
3.  (-2.6) + (-11.5) =  -14.1


4.  -8 + 5 =  -3
5.  4.33 + (-12.8) =  -8.47


6.  -5 + 8.2 =  3.2
What did we learn today?
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Find each sum.  

1.  8.6 + 11.23 = 
2.  -3.5 + (-4.8) = 
3.  -8.9 + 2.4 = 
4.  4.6 + (-7.4) =
5.  -4.2 + 12.6 = 
6.  -8.1 + (-3.6) = 
Find each answer.  

7.  4.8 + (-9.2) =  
8.  6 + (-12) =  
9.  -5.5 + (-5.5) =  
10.  13.6 + (-8.25) =  
11. -8 + 14 =  
12.  13 + (-4.6) =  
13.  -14.2 + 5.63 =  
14.  2.7 + (-6.4) =  
15.  -12.3 + (-4.56) =  
16.  -2.62 + 10.406 =  
17.  -11.5 + 4.28 =  
18.  -7.2 + (-11.54) =  
19.  Why do you line up the decimal points when you add decimals?  

20.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Mikey owes a friend $12.50.  He borrows $8.50 more.  How much money does Mikey owe his friend?  
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Fractions

Review Question

What do we need to remember when adding decimals?  Line up the decimals

Why do we need to line up the decimals?  Can’t change the value of the number
Discussion

Yesterday, we added decimals. Today, we are going to add fractions.  We will use the same rules as yesterday.  One of these rules requires you to take the sign of the bigger number.  Let’s make sure we know how to do that.

Is the Answer Positive or Negative?

-8 + 5 =  

-4.8 + 12.4 = 
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Why is the last one more difficult?  Different denominators
How can you figure out which one is bigger?  We can put both of them over a common denominator.
Once we do this, it becomes easy to tell.




3/5  =  24/40    or      5/8  =  25/40
SWBAT add two fractions 
Example 1:  
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Are the signs the same or different?  Different

What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Example 2:  
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Are the signs the same or different?  Same

What do we do?  Add, Keep Sign
Example 3:  
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Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Example 4:  
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Are the signs the same or different?  Different

What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
* Fill in your table in the adding fractions block.

You Try! 

1.  
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2.  
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3.  8 + (-4) =  4




4.  
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5.  2.8 + (-4.2) =  -1.4



6.  
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What did we learn today?
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Find each sum.  

1. 
[image: image102.wmf]6

1

6

2

+

 = 


2.  
[image: image103.wmf]2

1

5

3

+

-

= 


3.  
[image: image104.wmf]÷

ø

ö

ç

è

æ

-

+

-

3

1

4

2

 = 
4. 
[image: image105.wmf]÷

ø

ö

ç

è

æ

-

+

5

3

5

2

1

 = 

5.  
[image: image106.wmf]÷

ø

ö

ç

è

æ

-

+

-

3

2

7

3

= 

6.  
[image: image107.wmf]3

2

5

3

1

+

-

 = 
Find each answer.  

7.  
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10.  -8 + 14 =  


11.  -4.5 + 2.6 =


12.  
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13.  
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15.  -5.8 + 10.3 =  
16. 
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17.  -6 + (-13) =  

18.  
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19.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Jimmy ate 
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 of a large Portofino’s pizza.  Ritchey ate 
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of the pizza.  What fraction of the pizza did they eat?  
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Integers 

Review Question

What do we need to remember when adding fractions?  Same denominators

Why do we need to have the same denominators?  Can’t combine without them
Discussion

Today, we are going to subtract integers.  We are going to change every subtraction problem into an addition problem.  We are going to use a process known as LEAVE, CHANGE, OPPOSITE.  You leave the first number alone.  Then change the subtraction into addition.  Finally, take the opposite of the last number.  

SWBAT subtract two integers

Example 1:  2 – 7 =  -5

After we do leave, change, opposite we end up with →  2 + (-7)

Are the signs the same or different?  Different

What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Draw a number line to model the problem and answer.

Example 2:  -2 – 8  =   -10

After we do leave, change, opposite we end up with →  –2 + (-8)

Are the signs the same or different?  Same

What do we do?  Add, Keep Sign
Draw a number line to model the problem and answer.

Example 3:  3 – (-8)  =  11

After we do leave, change, opposite we end up with →  3 + 8

Are the signs the same or different? Same

What do we do?  Add, Keep Sign

Draw a number line to model the problem and answer.

Have the students make up a real life example for each of the four examples above.  

(money, temperature, and digging a ditch are good examples for negative numbers)

Example 1:  It was 2°. Then the temperature went down 7°.  Now it is -5°. 

Example 2:  It was -2°. Then the temperature went down 8°.  Now it is -10°.

Example 3:  You have $3.  You don’t owe your friend $8.  You “have” $11.
*We only use leave, change, opposite for subtraction problems.  

* Fill in your table in the subtracting integers block.

You Try! 

1.  3 – 8
 =  -5




2.  -8 – 5 =  -13

3.  -4 – (-3) =  -1



4.  -8 + 2 =  -6

5.  8 – (-2) =  10



6.  2.3 + (-4.5) =  -2.2

7.  -5 – (-6) =  1




8.  
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What did we learn today?
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Find each difference.  Then draw a number line to model the problem and answer.
1.  8 – 11 = 
2.  -3 – (-4) =
3.  6 – (-8) = 
4.  -4 – (-12) = 
5.  -6 – 7 = 
6.  2 – 11 = 

Find each answer.  

7.  -2 – 10 = 
8.  -11 – (-4) = 
9.  7 – (-10) = 



10.  4 – 9 = 
11.  6 – 12 = 
12.  -5 – 5 = 
13.  13 – 8 = 
14. -5 + 14 = 
15.  2 – 9 = 
16.  -10.2 + 5.6 = 
17.  -8 – (-2) = 
18.  
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19.  -6 – 7 = 
20.  -9 + (-3) = 
21.  
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22.  Why is adding the opposite the same as subtraction?  

23.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Tommy owed his mom $8. Then he borrowed $5.  How much does he owe his mom?  
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Decimals

Review Question

What do we need to remember when subtracting integers?  Leave, Change, Opposite

Discussion

Yesterday, we subtracted integers.

What are integers?  

Today, we are going to subtract decimals.  We will use the same rules as yesterday.  

Before we do that, let’s make sure we understand decimals.
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Why do we need to line up the decimal points? 

4  →  4 means 4

42  →  4 means 40

425  →  4 means 400

If you put a number in a different place you are changing the value of the number significantly.
SWBAT subtract two decimals

Example 1:  4.8 – (-2.12) =  6.92

After we do leave, change, opposite we end up with →  4.8 + 2.12

Are the signs the same or different?  Same

What do we do?  Add, Keep Sign
Example 2:  3.5 – 8.6 =  -5.1
After we do leave, change, opposite we end up with →  3.5 + (-8.6)

Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war 

Example 3: -4.2 – 1.5 =  -5.7

After we do leave, change, opposite we end up with →  -4.2 + (-1.5)

Are the signs the same or different?  Same
What do we do?  Add, Keep Sign
*We only use leave, change, opposite for subtraction problems.  

* Fill in your table in the subtracting decimals block.

You Try!

1.  3.2 – 8.5 =  -5.3



2.  -8.5 – 5.4 =  -13.9



3.  -4.4 – (-3.2)
 =  -1.2



4.  -8 + 2 =  -6

5.  8 – (-3) =  11



6.  -2.3 + (-4.5) =  -6.8

7.  -2 – (-4) = 2




8.  
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What did we learn today?
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Find each difference.  

1.  18.6 – 11.23 =  
2.  3.5 – 4.8 = 
3.  8.9 – (-2.5) = 
4.  8.6 – (-5.2) = 
5.  1.5 – 6.2 = 
6.  -4.9 – (-3.3) = 
Find each answer.

7.  2.2 – 8.4 =  
8.  -10.5 – 3.2 =  
9.  -5.2 – (-10.5) = 



10.  4.2 – (-7.2) =  
11.  -6 – (-12) =  
12.  -5.1 – (-5.1) =  
13.  10.6 + (-4.2) =  
14. -5 + 10 =  
15. 
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16.  8 + (-3) =          
             17.  -2.3 + (-4.4) =  

18.  
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19.  Timmy spent $4.55 on food and $12.50 on a t-shirt.  Explain how you would estimate how much money he spent.
20.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.    Dougy owes a friend $3.50.  He pays him $2.75.  How much money does Dougy still owe?  
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Fractions

Review Question

What do we need to remember when subtracting decimals?  Line up the decimals

Why do we need to line up the decimals?  Can’t change the value of the number
Discussion

Yesterday, we subtracted decimals. Today, we are going to subtract fractions.  We will use the same rules as yesterday.  One of these rules requires us to take the sign of the bigger number.  Let’s make sure we know how to do that.

Is the Answer Positive or Negative?
-8 + 5 =  

-4.8 + 12.4 = 


[image: image129.wmf]=

+

-

5

1

5

4

 


[image: image130.wmf]=

+

-

8

5

5

3


Why is the last one more difficult?  Different denominators
How can you figure out which one is bigger?  We can put both of them over a common denominator.
Once we do this, it becomes easy to tell.




3/5  =  24/40    or      5/8  =  25/40
SWBAT subtract two fractions

Example 1:  
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After we do leave, change, opposite we end up with →  1/3 + (-3/5)

Are the signs the same or different?  Different
What do we do?  Subtract, Keep sign of bigger number
Why do we keep the sign of the bigger number?  Bigger number wins the tug of war
Example 2:  
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After we do leave, change, opposite we end up with →  -3/4 + (-2/6)

Are the signs the same or different?  Same

What do we do?  Add, Keep Sign
Example 3:  
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After we do leave, change, opposite we end up with →   1 1/3 + 1 1/4

Are the signs the same or different? Same
What do we do?  Add, Keep Sign
*We only use leave, change, opposite for subtraction problems.  
*Fill in your table in the subtracting fractions block.

You Try! 

1.  
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2.  
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4.  -4 + 10 =  6

5.  -8.2 – 3.4 =  -11.6



6.  -2.3 + 4.5 =  2.2

7.  2 – (-4) =  6




8.  
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What did we learn today?
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Find each difference.
1. 
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Find each answer.  

7.  
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9.  
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10.  -4 + 12 =  


11.  -4.2 + 2.1 =
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13.  
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15.  4.8 – 5.9 =  
16. 4.1 – (-9.2) =  

17.  -6 – 13 = 


18.  7 – 15 =  
19.  When you add and subtract fractions, why do the denominators need to be the same?  

20.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Harry has to run 
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 miles for gym class.  If he already ran 
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 of a mile, how much further does he need to run?   
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Integers

Review Question

What do we need to remember when subtracting fractions?  Same denominators

Why do we need to have the same denominators?  Can’t combine without them
Discussion

Can anyone explain why a positive number multiplied by a negative number would give a negative?
The following is a pattern for a positive times a negative.

4 x 3 = 12

4 x 2 = 8 (the pattern is decreasing by four)

4 x 1 = 4

4 x 0 = 0

4 x (-1) = -4  

The pattern suggests that a positive times a negative is negative. 
The following is a pattern for a negative times a negative.

4 x (-1) = -4 (from previous slide)

3 x (-1) = -3

2 x (-1) = -2

1 x (-1) = -1

0 x (-1) = 0

-1 x (-1) = 1  

The pattern suggests that a negative times a negative is positive. 
Positive  x  Positive = Positive

Positive  x  Negative = Negative

Negative x  Negative = Positive

Let’s try to understand what multiplying really means:

4 x $5 = $20   (work 4 hours at $5/hour)

4 x (-$5) = $-20    (owe 4 people $5)

-4 x (-$5) = $20    (don’t owe 4 people $5) 

SWBAT generate rules for multiplying rational numbers
SWBAT multiply two integers

Example 1:  4 ∙ (-2)  =   -8          (We use ( ), ∙, * to denote multiplication.)
Give a real life example of the problem.  

The temp went down 2° each of the last 4 hours.
Example 2:  (-14)(-23)  =   322           (Good practice for multiplying decimals tomorrow.)
Give a real life example of the problem.    
You don’t owe 14 people $23.

* Fill in the multiplying integers block in your table.
* The students might confuse the adding rules with the multiplying rules.

* Notice that a negative plus a negative is a negative:   -1 + (-1) = -2
* Notice that a negative times a negative is a positive: (-1)(-1) = 1
You Try! 

1.  (3)(-4) =  -12



5.  
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2.  (-4)(-5) =  20



6.  -4.3 + 5.2 =  .9
3.  (-15)(19) =  -285



7.  5 – (-13) =  18

4.  4 + (-14) =  -10



8.  (24)(-34) =  -816
What did we learn today?
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Find each product.   

1. (4)(-8) = 


2.  -5 ∙ 6 =  


3.  (-16)(-12) =  
4. (9)(8) =  


5.  -15 ∙ 12 = 


6.  (-1)(-1) =  
Find each answer.

7.  (-8)(-9) =  


8.  (6)(-6) =  


9.  (-33)(-44) =  


10.  -12.3 + 4.7 =  

11. 
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12.  8 – 11 = 
13.  (-5)(8) =  


14.  18 – (-12) =  

15.  (-12)(25) =  
16.  Give a reason why a negative multiplied by a negative is a positive.  

17.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.     Mr. Trombetta’s classroom is 

72° F.  The temperature in his room drops 11° F per hour.  What will the temperature be in 8 hours?  
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Decimals

Review Question

What do we need to remember when multiplying integers?

Positive  x  Positive = Positive;  Positive  x  Negative = Negative;  Negative x  Negative = Positive
Discussion

           3.9

       x (8.2) 

             78

       + 3120     

          3198

Use your number sense to place the decimal in the correct position. 

Notice that our estimation should be (4)(8) = 32.  There is only one place where the decimal could go.  It has to go between the ‘1’ and ‘9’.

This method of placing the decimal point helps to uncover any mistakes that you make during multiplication.  For example, if your final answer was 6192, then you know that you made a mistake.  Notice there is no place where you could put the decimal that would make the answer close to our estimate.  
If you want a rule: count the number of decimal places in each of the two factors, then place that many decimal places in the answer.
SWBAT generate rules for proper placement of decimals
SWBAT multiply two decimals

Use your number sense to place the decimal in the correct place.  Then write a sentence explaining why you placed it there.

1. (4.2)(6.4) =
2 6 . 8 8



2.  5.1 ∙ 6.52 =
3 3 . 2 5 2



3.  (24.2)(4.1) =  9 9 . 2 2


4.  101.2  x  3.8 =  3 8 4 . 5 6
5.  (.4)(12.2) =  4 . 8  8



6.  (.2)(.6) =  0 . 1 2
Example 1:  (-11.2)(5.8)  = 64.96 

Notice that our estimation should be (11)(6) = 66  

Do you expect the actual answer to be bigger or smaller than the estimate? Why?

Give a real life example of the problem. (I have to pay workers $11.20/hr for 5.8 hours)

Example 2:  (-2.8)(3.45)  =  9.66

Notice that our estimation should be (3)(3) = 9  

When you have “uneven” decimals you can handle it two ways.  First, you can line up the decimals by adding zeroes. Secondly, you can “push” both numbers to the right.
 
2.80


OR


 2.8

         x  3.45    




        x  3.45
* Fill in your table in the multiplying decimals block.

You Try!
For each example have the students estimate the answer.  Then find the actual answer.

1.  (3.8)(-4.2) =  -15.96



5.  
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2.  (-4.9)(-5.11) =  25.039


6. -2.3 + (-4.8) =  -7.1

3.  -12 + 5 =  -7




7.  2 – (-14) =  16

4. 
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8.  (123)(-45) =  -5535

What did we learn today?


[image: image164]
Find each product.

1. (4.2)(-6.4) =  


2.  195.1 ∙ 2.9 = 

3.  (-8.9)(-.53) =  

4.  (-9.1)(-3) =


5.  3.4 ∙ 9.8 = 


6. (-25.1)(-41.6) = 


Find each answer.

7.  (-2.5)(5.4) = 


8.  
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 EMBED Equation.3  [image: image166.wmf]=
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9.  1 – 2 = 
10.  
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11.  (-11.2)(-3.8) = 

12.  -5.6 – 5.1 = 
13.  -9 + (-11) = 

14.  (-8)(12) = 


15.  (8.22)(-2) = 

16.  Show, using decimals, why 
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times 
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 equals 
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.   

17.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   You get paid $6.25 per hour.  You work 12.5 hours per week.  How much money do you get paid each month?  
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Fractions

Review Question

What do we need to remember when multiplying decimals?  Count the number of decimal places in each of the two factors, then place that many decimal places in the answer.

Discussion

[image: image390.wmf]841
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Which problem is easier?  Why?

Why is it easier to simplify first?  You will multiply smaller numbers.

Therefore, it will benefit us to simplify before we multiply. 
SWBAT multiply two fractions

Example 1:  
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= 2/15    *Multiply across the top then multiply across the bottom.
Example 2:  
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Example 3:  
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* Simplify the best you can.  Then multiply across the top then across the bottom.
Example 4:  
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* Simplify the best you can.  Then multiply across the top then across the bottom.
Example 5:  
[image: image177.wmf](

)

12

8

6

÷

ø

ö

ç

è

æ

-

= -72/8 or -9

* Simplify the best you can.  Then multiply across the top then across the bottom.
* Fill in your table in the multiplying fractions block.
You Try! 
1.  
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2. 
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3.  -8 + 5 =  -3




4.  (2.4)(-1.22) =  -2.928


5.  -8.6 + (-2.2)
 =  -10.8


6.  
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8. 
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What did we learn today?
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Find each product.

1. 
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2.  
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3.  
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4. 
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5.  
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6.  
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Find each answer.

7.  
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8.  
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9.  (12.6)(–2.8) =  

10.  2.1 + (-8.2)
= 

11.  
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12.  
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14. 
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15.  10.4 – (-8.1) =  
16. 
[image: image196.wmf]=

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

-

10

1

2

1

2

 

17.  (-814)(-42) =  

18.  
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19.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.    Tommy makes 
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 dollars per hour.  He worked 
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 hours.  How much money did he make?  
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Integers/Decimals

Review Question

What do we need to remember when multiplying fractions? Simplify first; then multiply the tops and bottoms
Discussion

The same rules that apply to multiplication apply to division.  Notice that multiplying by ½ is the same as dividing by 2.  





12 ∙ 
[image: image201.wmf]2
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 = 6


      


12 ÷ 2 = 6

Positive  ÷  Positive = Positive

Positive  ÷  Negative = Negative

Negative ÷  Negative = Positive
SWBAT divide two integers or decimals

Example 1:  -16 ÷ 2 = -8 (owe $16 to 2 people: owe each person $8)

Example 2:  12 ÷ 5 = 2.4 (notice two integers can give you a decimal result)

Example 3:  -36.105 ÷ 2.9 = 12.45 (notice it’s about 30 ÷ 3 = 10)

You must move the decimal point when you are dividing because we can’t divide by a “decimal” amount. To divide decimals move the decimal the same on the “inside” as the “outside.”
Why does this work?  You are moving the decimal the same amount of places on the “inside” and “outside.”  You are just multiplying each decimal by 10, 100, etc. depending on how many places you move the decimal.  Therefore, you are not changing the problem.

* Remember to estimate to figure out which number to put on top of the division bar.  For example, you should estimate 29 → 30.  Then you should do the following in your head:  

30 x 1 = 30
30 x 2 = 60
30 x 3 = 90 

Example 4:  24.48 ÷ 5.1 = 4.8 (notice it’s about 25 ÷ 5 = 5)

* Remember to estimate to figure out which number to put on top of the division bar.  For example, you should estimate 51 → 50.  Then you should do the following in your head:  

50 x 1 = 50
50 x 2 = 100
50 x 3 =150 
50 x 4 = 200
50 x 5 = 250
* Fill in your table in the dividing integers and decimals block.
You Try! 
1.  -248 ÷ 8 =  -31



2.  21.35 ÷ (-6.1) =  3.5



3.  18 + (-5) =  13



4.  (3.4)(-1.9) =  6.46


5.  -1.6 – 4.8 =
-6.4



6.   
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7.  22 ÷ 4 =  5.5




8.  -50.4 ÷ (-6) =  8.4
What did we learn today?
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Find each quotient.

1.  320 ÷ 5 = 


2.  -17.98 ÷ 3.1 = 

3.  -17 ÷ (-5) = 
4.  84 ÷ 12 = 
5.  54.6 ÷ 6 = 
6.  -2.496 ÷ (-1.2) = 
Find each answer.

7.  -11.16 ÷ 1.8 = 

8.  33.5 ÷ 5 = 
 

 9.  4 – 11 = 


10. (-12.1)(-1.8) = 

11.  2.4 + (-11.3) = 

12.  
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13. -31.62 ÷ 3.1 = 

14.  11.3 – (-2.6) = 

15.   .1575 ÷ .35 = 
16. 
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17. 
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18.  
[image: image207.wmf]=

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

-

8

2

1

5

2

2


19.  Why do you move the decimal the same amount of places on the “inside” as the “outside?”  

20.  Explain why multiplying by one-third is the same as dividing by three.  

21.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Timmy’s paycheck for a week was $105.85.  If he worked 14.5 hours, how much does he make per hour?  
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Fractions

Review Question

What do we need to remember when dividing integers?

Positive  ÷  Positive = Positive; Positive  ÷  Negative = Negative; Negative ÷  Negative = Positive
Discussion

Notice that dividing by 2 is the same as multiplying by 
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.  The only difference is that we “flipped” the 
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to 
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10 ÷ 2 = 5





10 ∙
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 = 5
We are going to change every division problem into a multiplication problem.  We are going to use a process known as LEAVE, CHANGE, FLIP.   You leave the first number alone.  Then change the division sign to multiplication.  Finally, flip the last number.  
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“Flipping” :   




Note that all of the following fractions are the same. 
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SWBAT divide two fractions

Example 1:  
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Example 2:  
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* Simplify the best you can.  Then multiply across the top then across the bottom.
Example 3:  
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* Simplify the best you can.  Then multiply across the top then across the bottom.
Example 4:  
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* Simplify the best you can.  Then multiply across the top then across the bottom.
* Fill in your table in the dividing fractions block.
You Try! 
1.  
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5.  -2.6 – 5.8 =
-8.4


2.  
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6.   
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7.  29.82 ÷ 2.1 =  14.2

4.  (4.4)(–2.9) =  -12.76



8. –
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What did we learn today?
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Find each quotient.

1. 
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2.  
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3.  
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4. 
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5.  
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6.  
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Find each answer.

7.  
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8.  
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9.  -14 + 6 =  

10. 
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11.  (2.7)(–10.4)  =  

12. 
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13.  8.4 – 10.1 =  

14.  12.48 ÷ 2.6 =  

15.  -10.35 ÷ 2.3 =  
16.  8.2 + (-8.4) =  

17.  
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18.  
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19.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Ritchie wants to shorten a threshold by 
[image: image239.wmf]4

3

 inches.  He wants to take off the same amount from each side.  How much should he cut from each side?  
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All four operations

Review Question

What do we need to remember when dividing fractions?  Leave, Change, Flip
SWBAT add, subtract, multiply, and divide integers, decimals, and fractions

Put the students into groups.  Give each group an answer sheet.  Then give each group a question sheet.  A questions sheet consists of 2 problems.  Give each group about 3 minutes to complete the two problems.  Then rotate the problems around the class giving the groups 3 minutes with each set of problems.  This activity is a great opportunity to discuss ideas such as teamwork and time management.
	1.   3 + (-5)
	2.  -4 + (-3)

	3.   -2.8 + 3.5
	4.  -4.9 + 2.3

	5.  
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	7.  5 – 9
	8.  -7 – 11

	9.  -2.2 – 3.5
	10.  4.7 – 10

	11.  
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	12.  
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	13.  (3)(-5)
	14.  (-4)(-4)

	15.  (1.2)(2.2)
	16.  (-3.55)(3.4)

	17.  
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	19.  20 ÷ (-4)
	20.  -16 ÷ (-4)

	21.  9.03 ÷ 2.1
	22.  -15.04 ÷ (-3.2)

	23.  
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Name: _______________________________________


1._____________________
 

2._____________________

3._____________________

4._____________________

5._____________________

6._____________________

7._____________________

8._____________________

9._____________________

10._____________________

11._____________________

12._____________________

13._____________________

14._____________________

15._____________________

16._____________________

17._____________________

18._____________________

19._____________________

20._____________________

21._____________________

22._____________________

23._____________________

       24._____________________

What did we learn today?
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Review Question


How are the rules for adding and multiplying rationals different?  In addition you keep the sign of the bigger number.  In multiplication it doesn’t matter if the bigger number is negative.
Discussion

Today we are going to do word problems that involve rational operations.  

What is going to be difficult about these problems?  Deciding what operation to use
So let’s be on the lookout for key words in the problem that may help us decide on the operation.

SWBAT work in a small group cooperatively 

SWBAT find the solutions to word problems using involving rational operations

Activity
Put students into small groups.  Each group receives one dry erase board.  Have the groups write the complete solution to one given word problem on the dry erase board.  The solutions must written in complete form.  Put the dry erase boards on the chalk ledge.  Compare the positives and negatives of each solution.  

Example 1:  Brady works 15.5 hours per week.  He earns $6.75 per hour.  How much money will he have left over after buying a pair of shoes for $75.35?  $104.63 - $75.35 =  $29.28

Example 2:  Harry has to run 
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miles for gym class.  He ran 
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     miles on Monday.  If he plans to run the same amount each of the next four days, how far does he have to run each day?

5 ¼ - 2 ½ = 2 ¾ ÷ 4 = 11/16 miles
Example 3:  Ritchie borrowed $2.75 from his friend each day this week for lunch.  On Friday his mom gave him his $10 allowance.  How much money will he still owe his friend?  
-$2.75 x 5= -$13.75 + $10 = -$3.75

What did we learn today?


[image: image252]
Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   
1.  Timmy made $94.25 after working 14.5 hours.  Jimmy made $95.90 after working 14 hours.  How much more per hour does Jimmy make?  


2.   After a party, there are 
[image: image253.wmf]4
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of a pepperoni pizza remaining, 
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of a cheese pizza remaining, and 
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of a sausage pizza remaining.  What fraction of a whole pizza would a person receive if the leftovers were split among 5 people?    

[image: image256]
Review Questions

What does a complete solution look like?  Includes all calculations, explanations, and units.  
Discussion

Today we are going to do word problems that involve rational operations.  

What is going to be difficult about these problems?  Deciding what operation to use
So let’s be on the lookout for key words in the problem that may help us decide on the operation.

SWBAT work in a small group cooperatively 

SWBAT find the solutions to word problems using involving rational operations

Activity
Today we are going to continue to work on word problems.  Since they are so difficult, we are going to work with partners.   You are going to work on these problems for about 20 minutes or so.  At that point, I am going to ask some groups to put their solutions up on the board.  The goal is to have a complete, correct solution to each of the four problems on the board by the end of the class.

[image: image257]
Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   

1.  Timmy shot 45 foul shots.  He made 32 of them.  His sister Kimmy shot 38 foul shots.  She made 30 of them.  Who is the better foul shooter?  Why?  


2.   Shirley had 20 cups of flour.  She used 
[image: image258.wmf]4
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cups of flour for a batch of bread and 
[image: image259.wmf]3
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cups of flour for a batch of cookies.  How much flour did Shirley have left after she baked the bread and cookies? 
3.  Tammy owes $225 on her credit card.  She makes a payment on the credit card for $55.  Then she buys a pair of shoes (using the credit card) for $85.  What is the balance owed on the credit card?  (Write the answer as an integer.)
4.  Jimmy’s mom buys two Big Mac value meals for $7.29 each and a two cheeseburger value meal for $5.29.  If she has a $50 bill, how much change will she receive?

[image: image260]
Review Question

What is this unit called?  Numbers/Operations
What operations have we talked about?  Add, Subtract, Multiply, Divide

Today we are going to talk about other operations: exponents and roots.

Discussion

What does 23 mean?  2 x 2 x 2
What is 20?  

How do you write something down zero times?

Or even better; how about 2-1? 

How do you write something down negative one times?

Let’s try to figure it out by using a pattern.

24 = 16

23 = 8

22 = 4

21 = 2

20 = 1

2-1 =  
[image: image261.wmf]2
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2-2 =  
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For negative exponents, we just slide it to the bottom of a fraction then do the exponent.

[image: image399.wmf]3
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SWBAT raise a rational number to a power
SWBAT apply the properties of integer exponents
Definition
Exponents – how many times you multiply by 

* Adding is a common mistake

Example 1:  24 = (2)(2)(2)(2)   



      (4)   (4)     

          16 (not 8)


Example 2:  (-2)4 = (-2)(-2)(-2)(-2)   



           (4)     (4)   

                 16 

Example 3:  (2.3)2 = (2.3)(2.3) = 5.29 (not 4.6)

Example 4: 
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Example 5:  (6)-3 = 
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 = 
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Example 6:  (-5)-3 = 
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You Try! 
1.  (-4)3 = -64




2.  (-3)4 = 81
3.  (1.2)2 = 1.44




4.  
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5. (4)-2  = 1/16




6. (3)-4 = 1/81 

7. (5)0 = 1




8. (-2)-3=  -1/8 

What did we learn today?
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Raise each of the following to the appropriate power.

1.  52  =



2.  23 =



3.  (4.3)2 = 
4.  
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5.  (-1)5  = 


6.  (-2)4 = 
7.  63  =



8.  121 = 


9.  (1.3)3=
10.  
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11.  (-2)5  = 


12.  104 = 
13.  (8)-2  = 


14.  (3)-3 = 


15.  (5)-3 = 
16.  (2)-1 = 


17.  (5)0 =


18.  (4)-2 =

19.  Answer the following question using complete sentences.  Explain how to raise a number to a negative exponent.

20.  Answer the following question using complete sentences.  Explain the difference between (3)-3 and (-3)-3. 
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Review Question

What does 24 mean?  (2)(2)(2)(2) 

What does 2-4 mean? 
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Discussion

What does (4)2(4)3 mean?

(4)(4)  (4)(4)(4)  =  45
What does (4)-2(4)5 mean?
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What is the rule for exponents when we are multiplying?  Add the exponents
SWBAT raise a rational number to a power
SWBAT apply the properties of integer exponents
Example 1:  (2)2(2)4 = 26 = (2)(2)(2)(2)(2)(2) = 64
Example 2:  (3)-2(3)5 = 33 = (3)(3)(3) = 27
Example 3:  (4)-6(4)2 = 4-4 = 
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Remember how we handle negative exponents.  It slides to the bottom.

You Try! 
1.  (-7)3 = -343



2.  (8)-4 = 1/4096

[image: image400.wmf]3
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3.  (2.6)2 = 6.76
4.                1/27
5. (4)1(4)2  = 43 = 64
6. (3)2(3)4 = 36 = 729
7. (5)4(5)-6 = 5-2 = 1/52 = 1/25
8. (2)-2(2)-2 = 2-4 = 1/24 = 1/16
What did we learn today?

[image: image283]
Raise each of the following to the appropriate power.

1.  32  =



2.  93 =



3.  (1.25)2 = 
4.  
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5.  (-1)3 = 


6.  (-1)4 =
7.  (7)-2  = 


8.  (10)-3 = 


9.  (2)-3 = 
10.  (4)-1 = 


11.  (8)0 =


12.  (11)-2 =


Find the answer by using the exponent rules for multiplication.

13. (8)1(8)2  =


14.  (3)2(3)3 =


15.  (5)2(5)-3 = 
16.  (2)-1(2)-2 =


17.  (5)0(5)3 =


18.  (4)2(4)1 =


19.  (1)-1(1)-5 = 


20.  (100)(10)-3 =

21.  (4)2(4)-6 = 
22.  Answer the following question using complete sentences and examples.  Explain why we add exponents when we multiply.  
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Review Question

What does 33 mean? (3)(3)(3) 
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What does 3-3 mean? 

Discussion

[image: image402.wmf]3
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You have seen square roots before.  In your own words, what is a square root?  # times itself
What is      ?         ?  3, 4
[image: image404.wmf]3
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Notice that you already know about square roots and can calculate them.  So…

What is            ?

Why is this one more difficult?
By the end of the period you will be able to calculate this square root in your head in less than 30 seconds; no calculator required!  You have a folder in your brain called number sense.  You haven’t accessed it in a while.  Today you will realize that you have great number sense.  You need to use it. 
SWBAT find the square root of a number less than 1000

Definition

Square Root – one of two equal factors

* Dividing by 2 is a common mistake
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Example 1:            = 4    
check your answer (4)(4) = 16 
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Example 2:             = 15

102 → 100

202 → 400

It has to be 15 because it is the only one that will end with a 5 when you square it. 
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Example 3:             = 27  

202 → 400

302 → 900

It either has to be 23 or 27 because they will end with a 9 when you square them.  Finally, it has to be 27 because 729 is closer to 900.
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Example 4:             = 18  

102 → 100

202 → 400

It either has to be 12 or 18 because they will end with a 4 when you square them.  Finally, it has to be 18 because 324 is closer to 400.


You Try! 
1.  (-2)3 =  -8




2.  (5)-3(5)-1 = 5-4 = 1/54 = 1/625
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3.        = 3




4.         = 8
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5.             = 19




6.             = 28
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7.            = 14




8.            = 31
What did we learn today?
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Raise each of the following to the appropriate power.

1.  42  =



2.  (-2)3 =


3.  (2.2)2 = 
4.  
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5.  (4)-2 = 


6.  (3)-3 = 
Find the answer by using the exponent rules for multiplication.

7. (3)3(3)5 = 


8.  (2)-2(2)1 = 


9.  (4)-2(4)-3 = 
Find the square root of each of the following numbers.

10. 
[image: image288.wmf]4

 = 


11. 
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 = 


12.  
[image: image290.wmf]49

 = 
13.  
[image: image291.wmf]169

 = 


14. 
[image: image292.wmf]529

 = 


15. 
[image: image293.wmf]625

 = 
16.  
[image: image294.wmf]144

 =


17. 
[image: image295.wmf]576

 = 


18. 
[image: image296.wmf]256

 = 

19.  Answer the following question using complete sentences.  Why can’t we take the square root of a negative number?  

20.  Answer the following question using complete sentences.  Why would it be difficult to find the square root of a decimal?  (Give examples)   


[image: image297]
Review Question

What does 42 mean? (4)(4)
[image: image415.jpg]Smaller

Bigger





What does           mean? What times itself gives you 16; it’s 4 not 8
Can you see how squaring and square rooting are opposite operations?

This is just like how adding and subtracting are opposite operations.  This is why exponents and roots are grouped together in one section.  They are opposite operations.

[image: image416.jpg]


Discussion

What is            ?

Students will say that the root is between 100 and 400, so the answer will be between 10 and 20.  Since 381 is closer to 400, they will guess that the answer is 19.  This is a good guess, but 192 = 361.  Notice that not all numbers have a square root that is “perfect.”
Numbers that have a square root that are whole numbers are called perfect squares. (1, 4, 9, 16, 25, 36, etc.)
All other numbers have square roots that are going to be a decimal that don’t terminate or repeat. Therefore they are going to be irrational. (2, 3, 5, 6, 7, 8, etc.)
[image: image417.jpg]



So what are we going to do for           ?

[image: image418.jpg]



What would be a good estimate for            ?  Why?  18 or 19 since 381 is close to 400 
SWBAT approximate the square root of a number that is not a perfect square

[image: image419.jpg]



Example 1:          ≈ 4 
 

42 = 16 (2 away)    * A good analogy is that we are building a math sandwich.

52 = 25 (7 away)    * We must pick two numbers that will be in between 18.

Therefore, 4 is a better estimate.

Notice not all numbers have an exact square root.
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Example 2:          ≈ 7

62 = 36 (9 away)

72 = 49 (4 away)

Therefore, 7 is a better estimate.

Notice not all numbers have an exact square root.
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Example 3:            ≈ 14 

132 = 169 (16 away) 
142 = 196 (11 away)
Therefore, 14 is a better estimate.

Notice not all numbers have an exact square root.
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3

1

[image: image423.wmf]16

You Try! 
1.         ≈ 4


2.          ≈ 5
[image: image424.wmf]225
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3.         ≈ 7


4.         ≈ 10
[image: image426.wmf]324

5.           ≈ 13


6.  5-2 = 1/52 = 1/25
[image: image427.wmf]9

7.  (2)3(2)2 = 25 = 32

8.            = 12
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9.            = 29


10.             = 44




What did we learn today?
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Raise each of the following to the appropriate power.

1. 22  =



2.  (3.1)3 = 


3.  (-5)3 = 
4.  
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5.  (3)-3  = 


6. (4)2(4)3 = 


Estimate the square root of each of the following numbers.

7. 
[image: image300.wmf]5
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8. 
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 ≈


9.  
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 ≈ 
10.  
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 ≈ 


11. 
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 ≈ 


12. 
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 ≈
13.  
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 ≈ 


14. 
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 ≈ 


15. 
[image: image308.wmf]58

 ≈ 

Find the square root of each of the following numbers.

16. 
[image: image309.wmf]4

 = 


17. 
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 = 


18.  
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 = 
19.  
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 = 


20. 
[image: image313.wmf]1849

 = 


21. 
[image: image314.wmf]900

 =
22.  Plot each number on a number line.  Then place them in order from least to greatest:
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     3.3,        ,        , 350%           
 

23.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   A stadium has 2304 seats.  There is the same amount of rows as there are seats in each row.  How many rows are there in the stadium? 

[image: image315]
Review Question

[image: image432.wmf]961

Where do a lot of trees grow?  Forest
What is          ?  4ish
Discussion

What is the opposite of adding?  Subtracting
What is the opposite of multiplying?  Dividing
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What is the opposite of squaring a number?  Square Root  (52            25,                   5)   

What is the opposite of cubing a number?  Cubed Root
What does taking the square root mean?  What number times itself
What does taking the cubed root mean?  What number times itself 3 times
This is what we will be talking about today.

SWBAT find the cubed root of a number
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Example 1:        = 2
 

What is this problem asking?  What number times itself 3 times gives you 8
__ x __ x __ = 8

[image: image437.wmf]3
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Example 2:           = 4
 

What is this problem asking?  What number times itself 3 times gives you 64
__ x __ x __ = 64
[image: image438.wmf]3
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Example 3:        = 1
 

What is this problem asking?  What number times itself 3 times gives you 1
__ x __ x __ = 1
Hmmmm?!?
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What is this problem asking?  What number times itself 3 times gives you -8
__ x __ x __ = -8
Why can we take the cubed root of a negative number but not the square root of it?

Multiplying a negative number three times will give you a negative 
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Could we use our skills from yesterday to estimate a cubed root?  How? 

            ≈ 5 (4 x 4 x 4 = 64, 5 x 5 x 5 = 125)

What did we learn today?

[image: image316]
To which number set(s) does each number belong?

1.   2  
2.   
[image: image317.wmf]8
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3.  0  
4.  -5   


5.  7.5  
6.  
[image: image318.wmf]4
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7.  -2.5
8.  80  

Plot the following numbers on a number line.  Then place them in order from least to greatest.  

9.  2, 3, 
[image: image319.wmf]10

, 2.3, 
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10.  32%, .3, 
[image: image321.wmf]3
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, 38%   
Raise each of the following to the appropriate power.

11. 102  =  


12.  (2.2)3 =


13.  (-2)3 = 
14.  
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15.  (2)-3  =


16. (2)2(2)5= 


Estimate the root of each of the following numbers.

17. 
[image: image323.wmf]6
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18. 
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 ≈ 


19.  
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 ≈ 
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20.  
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 ≈


21. 
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22.            ≈ 

Find the root of each of the following numbers.
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23. 
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 = 


24. 
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 = 


25.             = 
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26.  
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27.              = 


28. 
[image: image331.wmf]1024

 = 
29.  Explain why it isn’t possible to take the square root of a negative number but it is possible to take the cubed root of a negative number.

30.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   To find the volume of a cube, you multiply the length, width, and height together.  If the volume of a cube is 216, what is the length, width, and height?
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Review Question

What is this unit called?  What is it about?

Numbers and Operations;  Being able to manipulate any rational number

SWBAT study for the Unit 1 test

Discussion

You have a unit test tomorrow.  How do you study for a test?  The students either flip through their notebooks at home or do not study at all.  So today we are going to study in class. 

How should you study for a test?  
The students should start by listing the topics.
What topics are on the test? List them 
–   number systems/properties
–   fractions, decimals, percents → converting

–   –   +, –, x , / rationals 

–   exponents and roots


  







How could you study these topics?  Do practice problems;  study the topics that you are weak on
Practice Problems
1.  To which number set(s) does each number belong?

a.   5  C, W, I, R
b.   
[image: image332.wmf]4
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 R
c.  0  W, I, R

d.  -9  I, R 

2.  
[image: image333.wmf]10
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as a decimal and percent 0.2, 20%
3.  123% as a decimal and fraction  1.23, 123/100
4.  Place the following numbers in order from least to greatest:  -1.1, -1.6, -1.25, -1.7.


-1.7, -1.6, -1.25, -1.1

5.  -18 + 12 = -6


6.  4 – 13 = -9


7.  -8.2 – 12.5 = -20.7





8.  27.9 ÷ 4.5 = 6.2

9.  
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10.   (2.5)(-4.1) = -10.25
11.  
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12.  -12.3 + 6 =  -6.3 

13.  
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Raise each of the following to the appropriate power.

14.  (-1)3 =  -1 


15.  (4)-2  =  1/16

16. (4)-3(4)7= 44


Find the root of each of the following numbers.
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17. 
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 = 3


18. 
[image: image338.wmf]441

 = 21


19.              = 6
[image: image446.wmf]16


20.  
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 ≈  6


21. 
[image: image340.wmf]74

 ≈ 9


22.            ≈  3
23.  Write a COMPLETE SOLUTION.   Be sure to include all calculations, explanations, and units.  Finally, write a sentence that summarizes your answer.   Johnny makes $8.25 per hour. He worked 23 hours last week.  How much was his paycheck?  $189.75

24.  After you do the practice problems, pick out one or two topics that you are weak on and find three problems from your notes or homework and do them.

What did we learn today?
[image: image447.wmf]961
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1.  Johnny answers 80% of the questions on a test correctly.  What fraction of the questions did Johnny answer correctly?

a.  1/80


b.  2/25


c.  3/4  


d.  4/5

2.  Shirley had
[image: image342.wmf]8
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of a puzzle finished.  What percent did she have finished?

a.   70%

b.  87.5%

c.  114.3%

d.  875%

3.   What number is the smallest 22%, .202, 28%, 
[image: image343.wmf]8
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  a. 22%

b.  .202


c. 28%


d.  2/8

4.  Multiply:  40.32 x 5

a.   20.16

b.  21.6


c.  200.6

d.  201.6

5.  Mary is making cake batter in three separate bowls.  She needs a total of 
[image: image344.wmf]4
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cups of sugar for the entire batter. If she already put 
[image: image345.wmf]3
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of a cup in each bowl, how much more does she need to put in each bowl?
a.  1/5


b.  2/5


c.  3/4  


d.  1/4

6.  The following problem requires a detailed explanation of the solution.  This should include all calculations and explanations.

The results of an experiment were listed in several numerical forms as listed below.
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a.  Order the numbers from least to greatest.

b.  Using pictures, show the difference between .52, 26%, 
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c.  Using a pattern, show how a negative multiplied by a negative is positive.

d.  Explain why a positive multiplied by a negative is always negative but a positive added to negative can be positive or negative.
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