Algebra – Sections from Everyday Math Chapter 6 and 9

Total Time: 14 days

Formal Assessment Days: 2 quizzes, 1 review day, 1 test

Total Instructional Time: 12 days

Standard Class Outline

Lesson 1

Lesson 2a

Lesson 2b

Lesson 3

Lesson 4

Lesson 7

Lesson 8

Lesson 9

Lesson 10

Lesson 11

Lesson 12

Lesson 13

Advanced Class Outline

Lesson 1

Lesson 2

Lesson 3 and 4

Lesson 5

Lesson 6

Lesson 7

Lesson 8

Lesson 9

Lesson 10

Lesson 11

Lesson 12

Lesson 13

Lesson 1 

Everyday Math Section 6.8 – Solving Simple Equations


Objective:



Students will use previous knowledge about solving problems to extend into algebra with variables.


Materials:



White boards



Student journals



Study Link 6.8



Teaching Master 6.8


Procedure:



Do Now:

· Have students work out the following problems as a white board activity

· 6 + x = 15


x = 9

· 2z = 12


z = 6

· n – (-5) = 30

n = 25

· 
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= 8


t = -96

· 1.1b = 220


b = 200

· p + 0.35 = 5

p = 4.65



Class Discussion

· Talk about do now activity

· Variables – letters or symbols that represent a missing or unknown number

· When you see a variable, think “what number”

· So 3x = 12 means 3 times what number = 12

· Number sentences

· We’ve talked about number sentences before

· Are all of these number sentences? 

· Yes

· Are they true or false?

· Neither

· They are called Open Sentences
· Sentences with variables are always open, because you don’t know if they are true or false

· Working with open sentences

· 8 + c = 20

· What does c equal?

· c = 12

· So 12 is the solution
· Replace the variable with the solution

· 8 + 12 = 20

· Is this number sentence true or false?

· What if the sentence was false?

· Then we know our solution is wrong

· 35 = 5z

· 12a = 36

· 3 + x = 15

· Some harder problems

· Set #1

· 11 – x = 7 + x


x = 2

· a) 1, b) 2, c) 3, or d) 4

· Have students work in groups to solve problem

· Ask each group to tell the class how they solved the problem

· Trial-and-error method
· NOT just random guessing

· Try something, and if it’s wrong, make another educated guess

· Have students try these in groups, then compare answers as a class

· 174 = 30 + 12y


y = 12

· 5x – 18 = 102


x = 24

· 100 = 5(1 + 3m)


m = 7

· Set #2

· 8(11 – c) = 72

· Is there a method besides Trial and Error that we could use for this one?

· Let students talk for a minute and see if they can come up with an answer

· Cover up method
· Cover up the 11 – c with your hand (finger)

· Think, 8 times what number equals 72?

· 9

· Then we know that 11 – c = 9, so c = 2

· Have students try these in groups, and then compare answers as a class

· 5(6 – x) = 10


x = 4

· 6(5 + y) = 30


y = 0

· 45 = (7 – m)9


m = 2

· Set #3

· 32 / 4 = 2 + x


x = 6

· Have students work in groups for a minute to determine how to solve this problem

· Need to use order of operations

· Work on the left side (32 / 4 = 8)

· Then do the equation, 8 = 2 + x

· x = 6

· Have students complete journal page 228, numbers 1 – 16 only in class

· When students are finished, have them try number 17

· If students complete that, hand out the Study Link/Math Masters worksheet and have them try the math masters side with a partner


Homework:




Study link 6.8

Lesson 2

Introduction to Algebra – Solving Simple One Step Equations with Addition


Objective:



Students will be able to solve simple one step linear equations with addition using algebra tiles, and then convert to mathematics and solve


Materials:



1 set of algebra tiles for each student



Riddle Worksheet E-71


Procedure:



Do now:

· Have students take out their homework and compare answers with their group

· After checking to make sure that the students have completed the homework, have them check their answers with teacher’s answers on overhead projector



Introduction to Algebra 

· Talk to/with the class about algebra

· We’re starting algebra

· You have been doing this forever, but what we are going to do looks a lot different

· Don’t panic

· Today’s class is going to be a lot of work with algebra tiles, and some of it might seem easy, but we need to all stay together because it will get harder

· Pass out a pack of algebra tiles to each student

· Set the overhead timer for 3 minutes and allow them to play

· Tell the students that at the beginning we will only be using the small squares and the five pieces (the dark blue and red strip with 5 squares on it), have them put everything else away

· Lead the students to the fact that the small squares are all worth 1, the longer strips are all worth 5

· Blue is positive

· Red is negative

· Have the students each place the answer to the following questions in pieces on their desk

· “Show me:”

· 4

· 8

· 7

· 12

· 15

· 2 + 3

· 2 + 2

· 5 + 3

· 7 + 4

· Connect to adding integers

· “Show me:”

· -4 + -2

· -7 + -1

· -1 + -3

· 3 + -2

· Talk about working with the number line to find the answer

· Talk about zero pairs

· Each set of one blue square and one red square equals zero

· Cancel out all zero pairs

· 2 + -4

· -5 + 6

· -3 + 4

· -7 + 4

· 6 + -5

· Have students take out the long thin light blue and red pieces

· Talk to the class about the new piece

· This is the “x” piece

· This is our variable

· Have the students each place the answer to the following questions in pieces on their desk

· “Show me:”

· x

· x + 1

· x + 5

· x + 4

· x + 2

· x + 7

· 3 + x

· 6 + x

· -x + 2

· -x + 5

· 6 + -x

· 3x

· 2x

· 5x

· -4x

· -3x

· 2x + 1

· 3x + 5

· 4 + 3x

· -2x + 4

· 6 + -3x



Simple and One Step (linear) Equations

· Put the following on the overhead using pieces

· x = 3

· What does this mean?

· Talk about the meaning of x = 3

· Tell students that they can put a pen or something in the middle of their desk for the equals sign, they just need something to separate the two sides

· “Show me:”

· x = 5

· x = 1

· x = 4

· 6 = x

· 8 = x

· –x = 5 (solve)

· –x = -6 (solve



With Standard Class – stop here, close, and hand out Algebra homework assignment






Start next class by going over homework assignment as a class and making sure that all of the students have a grasp of the algebra tiles






Do a few “show me” problems from yesterday’s class and then continue

· Solving one step equations

· Show me: x + 1 = 5

· If we know that x + 1 = 5, then what does x equal

· Whatever we do to one side of an equation, we must do to the other

· We can add a –1 to both sides of the equation

· Zero pairs

· Then x + 1 + -1 = 5 + -1 >>>> x = 4

· Follow the same processes as before with:

· x + 1 = 4

· x + 3 = 7

· 2 + x = 5

· 8 = x + 2

· x + -5 = -1

· x + -6 = 1

· -3 + x = -2

· x + -3 = 8

· Convert to math (once students are comfortable)

· Convert the following algebra tiles to math (put these on the overhead in pieces

· x = 4

· x = 6

· 7 = x

· x = -4

· x = -6

· -4 = x

· Convert to math and then solve this problem as a group using pieces and converting all steps into math

· x + 1 = 5

· x + 2 = 9

· x + 5 = 10

· 6 + x = 7

· 12 = x + 6

· x + 5 = 3

· x + 7 = 4

· x + 2 = 3

· IF students are doing well, start looking at changing subtraction to addition and then do some problems with subtraction and the pieces

· x – 3 = 2 >>>>> x + (-3) = 2


Homework:



Riddle Worksheet E-71 STUDENTS MUST SHOW MATH WORK
Lesson 3

Solving Simple One Step Equations with Multiplication


Objective:



Students will be able to solve simple one step equations with multiplication using algebra tiles, and then convert to mathematics and solve.


Materials:



1 set of Algebra Tiles for each student



Riddle worksheet E-73


Procedure:



Do Now:

· Have students take out their homework and compare answers with their group

· Have students explain to the class how they found the solutions to the following problems, and then work through each one as a class with the pieces as a refresher

· E ( x + 5 = 11

· I ( x + 30 = 1

· P ( -7 + d = 25



One Step Equations with Multiplication

· Have the students each place the answer to the following questions in pieces on their desk

· “Show me:”

· 2x

· 5x

· 3x

· 6x

· Solve as a class

· 2x = 4



x = 2

· Solve this problem class by breaking up both sides into 2 groups

· 3x = 9



x = 3

· 5x = 10



x = 2

· 10x = 20



x = 2

· 2x = 8



x = 4

· 7x = 7



x = 1

· 10 = 2x



x = 5

· 12 = 6x



x = 2

· Solve as a class – connect to past work with negative numbers

· Show me: x = -2

· Show me: x = -7

· 2x = -14



x = -7

· 3x = -9



x = -3

· 4x = -8



x = -2

· 2x = -10



x = -5

· -x = 2



x = -2

· -x = 5



x = -5

· -x = 4



x = -4

· -x = -4



x = 4

· -x = -7



x = 7

· -x = -5



x = 5

· -2x = 4



x = -2

· -3x = 6



x = -2

· -4x = 12



x = -4

· -3x = 9



x = -3

· -2x = 10



x = -5

· -5x = -5



x = 1

· Convert to math (once students are comfortable)

· Convert the following algebra tiles to math (put these on the overhead in pieces and have the students write them in math sentences)

· 2x = 4

· 3x = 9

· 12 = 4x

· Convert to math and then solve this problem as a group using pieces and converting all steps into math

· 2x  = 8

· Breaking the pieces up into groups is like dividing each side

· 3x = 12

· 4x = 8

· 5x = 5



For standard, stop here and give out homework, for advanced, continue to lesson 4


Homework:



Riddle worksheet E-73 STUDENTS MUST SHOW MATH WORK

Lesson 4

Solving Simple One Step Equations with Division


Objective:



Students will be able to solve simple one step equations with division using algebra tiles, and then convert to mathematics and solve.


Materials:



1 set of algebra tiles for each student



Riddle Worksheet E-74


Procedure:



With standard only


Do Now:

· Have students take out their homework and compare answers with their group

· Have students explain to the class how they found the solutions to the following problems, and then work through each one as a class with the pieces and with math as a refresher

· R ( 6m = -18

· T ( -32 = 16 d

· N (  -x = 30



With both classes

· Using algebra tiles, create the following equation on the overhead and have students copy it

· x / 5 = 1




x = 5

· Need to make this with an x piece and write the fraction bar and the 5

· Talk about this being the opposite of multiplication

· How can we figure out what x is?

· If we could break the x piece into 5ths, each fifth would equal 3, so how much is a whole x worth?

· x / 2 = 3




x = 6

· x / 4 = 2




x = 8

· x / 5 = 3




x = 15

· x / 2 = 7




x = 14

· x / 4 = 4




x = 16

· Working with integers

· x / -2 = 2




x = -4

· x / -4 = 3




x = -12

· x / -3 = 2




x = -6

· x / -2 = -2




x = 4

· x / -5 = -3




x = 15

· x / -2 = -8




x = 16

· –x / 2 = 4




x = -8

· –x / 4 = 3




x = -12

· Convert to math (once students are comfortable)

· Convert the following algebra tiles to math (put these on the overhead in pieces and have the students write them in math sentences)

· x / 3 = 2

· x / 4 = 4

· x / 2 = 2

· Convert to math and then solve this problem as a group using pieces and converting all steps into math

· x / 5 = 2

· Need to multiply both sides by 5

· x / 3 = 4

· x / 4 = 9

· x / -2 = 5

· x / -6 = 2

· x / -5 = -7

· x / -2 = -3

· x / -4 = -8

· -x / 5 = 2

· -x / 7 = 4


Homework:



Riddle Worksheet E-74 STUDENTS MUST SHOW MATH WORK
Lesson 5 (advanced only)

Word Problems


Objective:



Students will extend their knowledge of algebra and solving one-step equations to solve word problems


Materials:



Word problems worksheet



Mixed problems worksheet


Procedure:



Do Now:

· Have students take out their homework and compare answers with their group members

· Have students take a mixed problems worksheet and complete it



Class Discussion

· There’s more to algebra than solving easy problems that you can do without thinking

· There are practical applications of algebra, we know that we see it in life all of the time

· Prompt the students to come up with practical applications for algebra

· Talk about word problems

· The most important part of word problems is figuring out what the problem is asking

· Pass out word problem worksheet

· We will do the first few problems together

· For each of the problems, do the following steps

· Read the problem

· What is the question asking?

· What do we actually know?

· What are we trying to find?

· Pick the variable

· The first time through, talk about picking the variable

· We can pick any letter we want for the variable, unless the problem tells us what variable to use

· We should pick a letter that means something to us, so we can remember it

· In algebra next year, you will have to pick variables for more than one thing at a time, so you need to be able to remember them

· The variable should be a lower case letter

· Declare the variable

· s = # of shoes NOT s = shoes

· What operation(s) will you need?

· Write an equation with your variable

· The variable CANNOT be the answer to the problem (x – 2 = 4, not 4 + 2 = x)

· Solve the equation for your variable

· Check your answer (write a true number sentence)

· Does your answer make sense (not negative number of shoes, a discount cannot be more than the original price…)

· After completing the first few problems (3 or 4 depending on how well they are doing) as a class, allow students to continue working in their groups

· When students are finished, have them play Solution Search

· Each group of 3 or 4 people needs a Solution Search deck and a Everyday Math deck

· Students shuffle both decks of cards

· Each player gets 8 EM cards, and the rest of the deck goes in the center of the table

· Turn over the top Solution Search card

· Players go around the table, and each put down 1 card from their hand that is a solution to the problem.  If a player does not have a card, they must draw a card from the deck until they find one

· Once every player has gone, turn over a new Solutions Search card and go around again

· The winner is the first player to discard all of his or her cards

· Once they have played the Solution Search game twice, allow them to have free game play


Homework:

Lesson 6 (advanced only)

Solving 2 step equations


Objective:



Students will use their knowledge of one-step equations with addition, subtraction, multiplication, and division to solve two-step equations.


Materials:


Procedure:



Do Now:


Homework:

Lesson 7

Combining Like Terms – Section 9.3


Objective:



Students will be able to combine like terms in expressions with both linear and constant terms


Materials:



1 set of algebra tiles for each student



Do Now Worksheet



Student journal



Study link packets



Math masters packets


Procedure:



Do Now:

· Have the following problems printed on the overhead projector for students to complete as a do now

· x + (-2) = 5

· x – 6 = 3

· 4x = 12

· x/5 = 2

· Have each student take a study link packet, a math masters packet for their classwork section, a white board, marker, and eraser, and a pack of algebra tiles

· Each student will separate out their algebra tiles and then complete the problems on the overhead



Class discussion

· Today we are doing something a little bit different from the solving that we have done

· All of the work we have done so far have been simple looking equations (one thing on the right, one thing on the left)

· What if our equations look more complicated

· Show me (write them on the overhead as we go, and Start writing them out and figuring out the math that goes along with it as soon as students are comfortable)

· Problems with only x’s

· 3x + 2x

· What is 3x + 2x?

· 5x

· Why can we just combine them?

· Because they are all the same pieces (all x’s)

· This is called “combining like terms”

· Each different part of the expression is a term 

· We want to make these problems as simple as possible

· 5x + 3x

· 6x + (-2x)

· Some of the x’s make zero pairs, just like with the one’s pieces

· –3x + 4x + x

· –x + (-4x) + (-x)

· 3x – 2x

· Need to change subtraction to addition

· 4x – 2x

· x – 5x – 3x

· 3x – (-2x)

· –5x – (-3x) – (-x)

· Problems with x’s and constants

· 3x + 5x + 3

· What happens with the 3?  Can we combine with the x’s?

· 4x + (-2x) + 5 + 2

· 2 + 5x + 4 + 3x

· Does it matter the order of the terms in the problem?

· Once students are comfortable with these kinds of problems, move away from the pieces, and do them on the white boards

· Begin doing some problems non integers as well

· ½x + 3/2x + 4

· 5.4x + 4x + 2 + 8

· 8.2x + (-4) + (-2x) + 7

· What if the problem is not an expression, but an equation (go back to algebra tiles)

· 3x + 4x = 8 + 6

· Advanced Only - Can we then solve the -problem?

· 6x + (-3x) = 4 + 5

· 3x + 4x + 2 = 3 + 7 + 3x

· 7x – 2x + 1 = 8 + 2 + 6

· Have students complete math journal page 330 and 331 NOT number 16

· If students complete this early

· Talk about adding other variables

· What about 3x + 4y + 2x + 5

· Can’t combine x’s and y’s

· (-2a) + 5b + 2 + 6a + (-4a) + 3

· Have students complete the math masters 9.3


Homework:



Study Link 9.3

Lesson 8

The Distributive Property


Objective:



The students will extend their knowledge of the distributive property and combining like terms to simplify expressions.


Materials:



1 set of algebra tiles for each student



Do Now Worksheet 


Procedure:



Do Now:

· Have students each take a pack of algebra tiles, a white board, a marker, an eraser, and a do now worksheet

· Have students separate out the algebra tiles, and then complete the do now worksheet on combining like terms



Class discussion

· A few weeks ago we watched the brain pop on the distributive property

· Have students work together in groups to come up with a definition, a formula, or a sentence about what the distributive property is

· Discuss the distributive property as a class, then do the following problems

· 2 * (3 + 4)

· You can “distribute” the 2 to the 3 and the 4, then add

· 2 * 3 + 2 * 4

· 3 * (5 + 8)

· (6 + 2) * 8

· It doesn’t matter what side the multiplication is on, so we can still do this

· 6 * 8 + 2 * 8

· ½ * (4 + 8)

· This still works – even with fractions and decimals

· 3 * (5 – 2)

· Does it work with subtraction?

· YES – just change subtraction to addition

· We can also use the distributive property the other way

· What if we wanted to do 4 * 36

· Who knows the answer to this quickly?

· Who can do this easily in their head

· We can use the distributive property

· How can we break 36 up into smaller parts?

· 36 = 30 + 6

· So 4 * 36 = 4 * (30 + 6)

· Is there another way we can do this problem?

· 36 = 40 – 4

· Do the following problems 2 different ways


· 99 * 8

· 49 * 5

· 3 * 87

· 7 * 24

· We can also use the distributive property for almost any kind of number

· 998 * 201 

200,598

· 1 ½ * 42

63

· 103 * 31

3,193

· When else have we used the distributive property?

· Percents

· What is 15% of 20?

· We can break this up into smaller parts, and do 10% of 20 and 5% of 20.

· What is 15% of 20 ( 15% * 20 ( 0.15 * 20 ( (0.10 + 0.05) * 20? 

· Have students complete journal page 328 # 1-9 ONLY

· We can also use the distributive property with variables

· 2 * (x + 4)

· 2 * x + 2 * 4

· 2x + 8

· 3 * (6 + 2x)

· x * (4 + 2)

· x * 4 + x * 2

· Then combine

· 4x * (3 + 4) 

· Have students finish journal page 328

· If students finish, talk about the word problems on math masters 9.2


Homework:



Study Link 9.2

Lesson 9

Everyday Math Section 9.3


Objective:


Materials:


Procedure:


Homework:

Lesson 10

Everyday Math Section 9.4


Objective:



The students will be able to use the distributive property to simplify expressions.


Materials:



Student journals


Procedure:



Do Now

· Have students complete the Do Now Worksheet

· Review homework from last night



Class Discussion

· Now that we know how to simplify by combining like terms and distributive property.  Now we are going to put these together to simplify larger expressions

· What if we have something like 5(x + 2) + 3

· What do we do with it?

· We know how to use the distributive property on the first part – we get 20n + 30

· Then we still have the + 6 on the end

· So 20n + 30 + 6

· We need to get rid of the parentheses before combining

· Why?

· PEMDAS – it will always come back to haunt you

· x(2 + 6) + 3x

· 12(x + 4) + 3

· 4x + 6(x + 2)

· 5k + 4 * (3k – 8)

· Check to make sure our answers work by substituting k = 2

· 10 * (2n + 3) + 6

· 2 * (4x + 5x) + x

· Check to make sure our answers work by substituting x = 1

· -2t + 3 * (t + -3)

· 4 * (g – 3) – 5g

· Need to change all subtraction to addition first

· 2 (3m – 1) – m

· 3w – 2 * (w – 2) – 5

· 6x + 3x(4 + 6)

· 7x + 2x(2 + 7)

· Have students complete Journal page 324 and 325


Homework:



Study link 9.4

Lesson 11

Everyday Math Section 9.5


Objective: 


Materials: 


Procedure: 



Do Now

· Have students get white boards…



Class discussion

· Now that we’ve done a lot of work with simplifying all sorts of expressions, we are going to use our simplifying methods to solve some of them

· 2(x + 1) = 8





x = 3

· Have students do the simplifying, make sure we are all at the same point, and then solve

· 6 – 4x = 6(1 + x)




x = 0

· 3(1 + 2x) = x + 2x + 4x



x = 3

· 5(x + 12) = 10(3 – x)




x = -2

· 3(9 + x) = 6(x + 3)




x = 3

· 5(x + 3) – 3x = 4(x – 1) – 5



x = 12

· 4(2x + 1) = 3x + 9




x = 1

· 3(4x + 4) = 8(x + 1)




x = -1

· Have students complete journal page 324 – solve all of the problems


Homework:

Lesson 12

Review


Objective:


Materials:


Procedure:


Homework:

Lesson 13

Assessment


Objective:


Materials:


Procedure:


Homework:
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