Solving Equations with Variables on Both Sides	
A. TITLE OF LESSON: This lesson will teach the kids how to solve equations with variables on both sides of the equation as well as showing the kids how to solve equations where they need to use the distributive property and combining like terms.
B. CONTEXT OF LESSON: The students should be comfortable with solving 2 step and 1 step equations.  They should also be comfortable in combining like terms and using the distributive property.
C. LEARNING OBJECTIVES and ASSESSMENT: 
	Learning Objective
The student should be able to:
	Bloom
	Assessment (Formative/Summative)

	Solve equations with variables on both sides of the equal sign.
	A
	The students will be working out problems and turning them in to be evaluated.  I will also be paying attention to discussions that the students are having in groups. 

	Use the distributive property to solve equations.
	A
	

	Justify steps in solving equations.
	E
	The student will create a flip book where they will be justifying each step of solving a multistep equation on a separate page.

	Create a product that will help them in solving multistep equations.
	C
	



D. RELATED 2009 VIRGINIA STANDARDS OF LEARNING:
 A.4:  The student will solve multi-step linear and quadratic equations in two variables, including:
a. Solving literal equation for a given variable
b. Justifying steps used in simplifying expressions and solving equations, using field properties and axioms of equality that are valid for the set of real numbers and its subsets
c. Solving quadratic equations algebraically and graphically
d. solving multistep linear equations algebraically and graphically
e. solving systems of two linear equations in two variables algebraically and graphically and
f. Solving real world problems involving equation and systems of equation.
Graphing calculators will be used both as a primary tool in solving problems and to verify algebraic solutions.
E. MATERIALS NEEDED: 
I supply:  Like terms warm-up, guided notes, PowerPoint, tarsia activity already cut out.
They supply: Pencil and Paper


F. PROCEDURE: 

	Time
	Mathematical Tasks to be Used,
Teacher Thoughts/Actions/Questions
	Anticipated Student Comments, Questions, Actions, and Strategies

	15 min
	Distribute like terms warm up and describe what is expected in RESPECT-DEFEND-CONCENSUS.

Collect warm up answers.

Give answers to warm up and answer any questions.
	Students should create coversheet, the complete warm up in respect mode. They should be putting their answers on two sheets of paper, one that will be turned in at the end of respect mode. Then the students should get into pairs and compare answers to a partner and change any answers as needed.  Then they should all get together as a group and come up with a group answer.  They will then switch the papers with another group and have them checked.  The group with the most answers correct will get a special treat.

	10 min
	Say : “Now that you have mastered two step equations, see if you can solve this problem:  

Explain your reasoning.
	Students will work in pairs to see if they can come to a solution.

	5min
	Say: “This is called a multi step equation.  Why do you think it is called that?  How is it similar to other problems that you have done?  How is it different?”
Go over problem using directions from class.  
	Discuss how they solved the problem, discuss with their groups and then with the whole class how to solve a multi step equation.

	15 min
	Go over solving multistep equations power point and hand out guided notes.
	The students should fill out guided notes and work out problems as they are presented.  They may use their seat partners for independent problems.

	20 min
	Have students get into pairs and work through multistep equations dominoes with a partner.  
	The students will be given a set of math dominoes.  They should work together to solve problems on the dominoes and piece them together in their pattern with question to answer.  The students will turn in all work that is done on a separate sheet of paper.

	15 min
	Distribute the flip book project and take the students to the computer lab to work out problems.
	The students will create a multistep equation that has five steps or more.
They will create a flip book that shows one step on each page and add graphics as necessary.
When they are finished they should print it out and make sure that it is organized a prepared to turn in.

	10 min
	Share books that the kids have created.
	Talk about books that they have created and have kids check for errors in books.  If any were found the author should correct them.


G. MEETING THE NEEDS OF ALL STUDENTS: I could shorten assignments done in class and allow more time for completion of flip book.  I could also have the kids do a flip book for a two step equation instead of a multi-step equation.
H. WHAT COULD GO WRONG WITH THIS LESSON AND WHAT WILL YOU DO ABOUT IT? Students may misbehave in the computer lab in which case the project could be done with paper and pencil in the classroom.  Students may need more time to finish and review project which could be done at home.
I. LINK TO CTA:  I am again using Strebe group strategies and also a project to get the kids interested.  I am also using technology and student generated products to aide in learning of the topic.  The project is also very open ended, since they may come up with other ways of solving equations.
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Solving Equations with the 

Variable on Both Sides

Objectives:

• to solve equations with the variable on both sides.

• to solve equations containing grouping symbols.

• A.1 Solve linear equations in one variable.

• A.1 Apply these skills to solve practical problems.

• A.3 Justify steps used in solving equations.
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Solving Equations with the Variable on Both Sides

Objectives:

		to solve equations with the variable on both sides.

		to solve equations containing grouping symbols.

		A.1 Solve linear equations in one variable.

		A.1 Apply these skills to solve practical problems.

		A.3 Justify steps used in solving equations.









To solve these equations,

		Use the addition or subtraction property to move all variables to one side of the equal sign.

		Solve the equation using the method learned in Chapter 3 Section 3.









Let’s see a few examples:

1) 6x - 3 = 2x + 13

   -2x        -2x

    4x - 3 = 13

	     +3    +3

         4x = 16

          4       4

           x = 4

Be sure to check your answer!



6(4) - 3 =? 2(4) + 13



24 - 3 =? 8 + 13



21 = 21









Let’s try another!

2) 3n + 1 = 7n - 5

   -3n         -3n

             1 = 4n - 5

           +5         +5

            6  = 4n

            4       4

Reduce!  3 = n

               2

Check:



3(1.5) + 1 =? 7(1.5) - 5



4.5 + 1 =? 10.5 - 5



5.5 = 5.5









Here’s a tricky one!

3) 5 + 2(y + 4) = 5(y - 3) + 10

		Distribute first.



5 + 2y + 8 = 5y - 15 + 10

		Next, combine like terms.



2y + 13 = 5y - 5

		Now solve. (Subtract 2y.)



13 = 3y - 5     (Add 5.)

18 = 3y          (Divide by 3.)

6 = y

Check:



5 + 2(6 + 4) =? 5(6 - 3) + 10



5 + 2(10) =? 5(3) + 10



5 + 20 =? 15 + 10



25 = 25









Let’s try one with fractions!

4)





 



3 - 2x = 4x - 6

        3 = 6x - 6

        9 = 6x   so x = 3/2

Steps:

		Multiply each term



by the least common 

denominator (8) to 

eliminate fractions.



		Solve for x.

		Add 2x.

		Add 6.

		Divide by 6.









Two special cases:

6(4 + y) - 3 = 4(y - 3) + 2y



24 + 6y - 3 = 4y - 12 + 2y



21 + 6y = 6y - 12

      - 6y  - 6y

        21 = -12  Never true!

21 ≠ -12  NO SOLUTION!

3(a + 1) - 5 = 3a - 2



3a + 3 - 5 = 3a - 2



 3a - 2 = 3a - 2

-3a        -3a

      -2 = -2  Always true!

We write IDENTITY.







Try a few on your own:

		9x + 7 = 3x - 5



		8 - 2(y + 1) = -3y + 1



		8 - 1 z = 1 z - 7



         2       4







The answers:

		x = -2



		y = -5



		z = 20
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1.  solve equations with variables on 

both sides.

2.  solve equations containing 

grouping symbols.

SOL: A.1, A.3

Objectives

The student will be able to:

Designed by Skip Tyler, Varina High School


Microsoft_PowerPoint_97-2003_Presentation3.ppt


1.  solve equations with variables on both sides.

2.  solve equations containing grouping symbols.

SOL: A.1, A.3

Objectives

The student will be able to:

Designed by Skip Tyler, Varina High School













1) Solve. 3x + 2 = 4x - 1

You need to get the variables on one side of the equation.  It does not matter which variable you move.  Try to move the one that will keep your variable positive.







1)  Solve 3x + 2 = 4x - 1

- 3x         - 3x

          2  =  x - 1

       + 1        + 1

           3 = x

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

     9 + 2 = 12 - 1

Draw “the river”

Subtract 3x from both sides

Simplify

Add 1 to both sides

Simplify

Check your answer







2)  Solve 8y - 9 = -3y + 2

  + 3y        + 3y

  11y – 9  =       2

         + 9        + 9

        11y  =      11

		  11           11

             y = 1

8(1) - 9 = -3(1) + 2

Draw “the river”

Add 3y to both sides

Simplify

Add 9 to both sides

Simplify

Divide both sides by 11

Simplify

Check your answer







-3

 

 

3

What is the value of x if 3 - 4x = 18 + x? 



Answer Now











3)  Solve 4 = 7x - 3x

  4 = 4x

  4     4

  1 = x



  4 = 7(1) - 3(1)

		Draw “the river” 



       – Notice the variables are on the same side!

		Combine like terms

		Divide both sides by 4

		Simplify

		Check your answer









4) Solve  -7(x - 3) = -7

-7x + 21 = -7

       - 21    - 21

-7x         = -28

 -7              -7

            x = 4

-7(4 - 3) = -7

     -7(1) = -7

		Draw “the river” 

		Distribute

		Subtract 21 from both sides

		Simplify

		Divide both sides by -7

		Simplify

		Check your answer















What is the value of x if 

3(x + 4) = 2(x - 1)? 

-14

-13

13

14





Answer Now







         3 - 2x = 4x – 6

           + 2x   +2x

         3         = 6x – 6

      + 6                + 6

         9         = 6x

         6             6

         or 1.5 = x

5)  Solve

Draw “the river”

Clear the fraction – multiply each term by the LCD

Simplify

Add 2x to both sides

Simplify

Add 6 to both sides

Simplify

Divide both sides by 6

Simplify

Check your answer











Special Case #1

                6)  2x + 5 = 2x - 3

-2x         -2x

        5  =  -3

This is never true!

No solutions

		Draw “the river” 

		Subtract 2x from both sides

		Simplify









Special Case #2

                     7) 3(x + 1) - 5 = 3x - 2

3x + 3 – 5 = 3x - 2

       3x - 2 = 3x – 2

      -3x        -3x

            -2  = -2

This is always true!

Infinite solutions or identity

		Draw “the river” 

		Distribute

		Combine like terms

		Subtract 3x from both sides

		Simplify









What is the value of x if  

-3 + 12x = 12x - 3?



0

4

No solutions

Infinite solutions



Answer Now







Challenge! What is the value of x if  

-8(x + 1) + 3(x - 2) = -3x + 2? 

-8

-2

2

8



Answer Now
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Solve each equation.  If the equation is an identity, write identity.  If it has no solution, write no 
solution. 
 
After solving, cut out each square and rearrange them in the following order:  


TOP = no solution 
MIDDLE = identity, smallest value 


BOTTOM = least (left) to greatest (right) 


 
ccc 2)51(8)26(6 −=−+−  


 


 


)26(3518 −=− xx  )152()5(35 +−=−+− mmm  
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Student Assignment 2:     Solving multi - step equations / writing a stapleless book     Step 1:   After learning to solve equations with multiple steps (X on both sides of the equal sign, etc…),  write an equation to be solved with multiple steps (5 or more, avoid f ractions because of project  format).   Step 2:   In the lab, go to:  http://www.readwritethink.org/materials/stapleless/index.html   Step 3:   Title your book with the equation to be sol ved (the equation is the title).   Step 4:   Be sure to put your name on the book.   Step 5:   On each page, solve an additional step of your equation (like a flip - book).   Step 6:   Print the book (following directions).     Grade Rubric:  

Assignment  Specifics  Points Pos sible  Points Received  

Step 1  Equation was written as  directed  10   

Step 2  Behavior in lab was  appropriate   Student remained on  task  20   

Step 3  Book was titled as  instructed  5   

Step 4  Name was included  10   

Step 5  Each page showed an  appropriate (correct)   step for the problem to  be solved.   Gave a final answer that  was correct.  50   

Step 6  Printed the book  following all directions  5   

  Total Possible: 100  Total:  
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Student Assignment 2:

Solving multi-step equations / writing a stapleless book


Step 1:
After learning to solve equations with multiple steps (X on both sides of the equal sign, etc…), write an equation to be solved with multiple steps (5 or more, avoid fractions because of project format).


Step 2:
In the lab, go to: http://www.readwritethink.org/materials/stapleless/index.html

Step 3:
Title your book with the equation to be solved (the equation is the title).


Step 4:
Be sure to put your name on the book.


Step 5:
On each page, solve an additional step of your equation (like a flip-book).


Step 6:
Print the book (following directions).


Grade Rubric:


		Assignment

		Specifics

		Points Possible

		Points Received



		Step 1

		Equation was written as directed

		10

		



		Step 2

		Behavior in lab was appropriate


Student remained on task

		20

		



		Step 3

		Book was titled as instructed

		5

		



		Step 4

		Name was included

		10

		



		Step 5

		Each page showed an appropriate (correct) step for the problem to be solved.


Gave a final answer that was correct.

		50

		



		Step 6

		Printed the book following all directions

		5

		



		

		

		Total Possible: 100

		Total:






