Lesson Title: Linear Equations with one variable and multiple solutions
Course: Common Core 8
Date: _____________
Teacher(s): ____________________
Start/end times: _________________________


	Lesson Objective(s):  What mathematical skill(s) and understanding(s) will be developed?

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


	Lesson Launch Notes: Exactly how will you use the first five minutes of the lesson?

Pose the problem:

6 + 3 = _____ + 6.   

Mary said the blank should be replaced with a 3 and Michael thinks it should be replaced with a 9.  Who is correct and why?

Consider assessing students by having them stand for which person they think answered the problem correctly.  Discuss with students the concept of equality and how that applies to solving equations.
	Lesson Closure Notes:  Exactly what summary activity, questions, and discussion will close the lesson and provide a foreshadowing of tomorrow? List the questions.

Pose the problem 5 + 7 = _____ + 9.   John said the blank should be replaced with a 12 and Sally thinks it should be replaced with a 3.  Who is correct and why?

Closure resource sheet included


	Lesson Tasks, Problems, and Activities (attach resource sheets):  What specific activities, investigations, problems, questions, or tasks will students be working on during the lesson?
1. Have students read the article on a “quinceanera”  http://www.wisegeek.com/what-is-a-quinceanera.htm or any other similar article on a teens coming into their adulthood party or a video. 
2. Have students discuss in groups on pairs if they have ever been to a similar celebration.  Lead the conversation to discussing different kinds of places that the parties were held at and what kinds of expenses would come along with them. Introduce the problem: 

Problem:  Three teenagers are beginning to plan for their coming of age party.  The teens are deciding which location to hold their party that would be the most economical.  

· Maria was looking into different locations for her Quinceanera party.  The Grand Ball Room charged a $100 booking fee plus $6 a person and The Lodge charges $5 a person plus a $150 booking fee. 
· Robert was going to be celebrating his Bat Mitzvah and he was looking at places to hold his celebration.  The Howard Inn has 12 tables and they charge the number of people at each table plus $5 per table.  The Flower Hall Ballroom charges $60 plus $12 per person.  
· Mary was planning her sweet sixteen party.  She found two locations to have her party.  The Royal Inn charges $150 plus $8 per person.  The Manor Hotel charged $16 per couple plus $100 booking fee.  
If Maria, Robert and Mary have the same amount of money to spend on the party, who will be able to have the most guests?  Explain your reasoning.

3. Divide the class up into groups of 3 and have each group find ways to represent (as an equation, table, graphically) one of the teens’ problem.  Put students into heterogeneous ability groups so they will be able to examine the problem.  If groups are struggling, you may want to give groups a graphic organizer with the different representations.

4. Regroup students so that there is one student that has analyzed each of the teens’ problem.   Consider having the students set up a table or suggest having them write an expression if they are having difficulty getting started.   Have students discuss the varying solutions and have students share out their answers.  Have students analyze how many people may be able to go to different parties.  If a group is struggling, provide some scaffolds, such as “What if each person had $500 to spend?  What if each person had $1000 to spend”, etc.  For groups that begin to formulate solutions, ask probing questions such as, “Is your solution always true?  Why or why not?”  

5. Lead a whole group discussion on solutions generated from the investigation.  Have groups compare answers to the problems to make sure all students understand that there are a variety of ways to solve equations.  In addition, make sure students are able to determine if their solution always is true or if the solution changes based on the amount that can be spent.

6. Now regroup students and give each group one of the following problems: 6(2x – 8) = - 12 or 
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.  Have groups find at least two ways to find a solution to these equations (algebraically, graphically, or with a table of values.  Discuss the multiple strategies for solving an equation.
7. Have students solve practice in groups as a pass a problem activity.  Take a clear sheet cover and staple it to the front of a large manilla envelope so that you can still slide a paper in and out.  Print out large copies of each of the problems separately.  Post the problem in the front of the envelope.  Have students work in groups to solve the equation.  Put their solution in the envelope.  If a group has extra time, consider having them solve the problem a different way.   If problems were solved in different ways then the group should put the different solutions in the envelope.  Pass the problems so that all students solve the 3 problems.
8. At the end of the rotation have students take all the solutions out of the envelope and analyze the answers.  Have students share out what they found, (the different ways in which the problems were solved and errors they may have found).  Student work may be displayed on Elmo.  Students should not put their names on the papers   
9. Have students complete the Closure resource sheet, then collect and grade.


	Evidence of Success:  What exactly do I expect students to be able to do by the end of the lesson, and how will I measure student mastery? That is, deliberate consideration of what performances will convince you (and any outside observer) that your students have developed a deepened (and conceptual) understanding.

Students are expected to understand that there is not only one kind of solution to an equation.  They should understand the concept of equality and be able to solve an equation in a variety of ways.  The teacher will measure mastery by circulating as students complete practice and by collecting and grading the closure resource sheet.


	Notes and Nuances: Vocabulary, connections, common mistakes, typical misconceptions, etc.

Warm Up – students will think they should substitute the answer to the problem from the left side instead of putting in the number, which would keep both sides equal.  
Distributing a negative number to both terms inside the parenthesis – emphasize distributing the negative number to the second term and consider using both positive and negative terms


	Resources:  What materials or resources are essential for students to successfully complete the lesson tasks or activities?

Resource sheets included – Warm Up, Problem (task), Notes, Pass a Problem and closure
http://www.wisegeek.com/what-is-a-quinceanera.htm

	Homework: Exactly what follow-up homework tasks, problems, and/or exercises will be assigned upon the completion of the lesson?

A sample homework worksheet is included.

	Lesson Reflections:  What questions, connected to the lesson objectives and evidence of success, will you use to reflect on the effectiveness of this lesson? 

Do students understand the concept of equality and how the equal sign shows that both sides of the equation are equal and will remain equal as long as the same operation is performed on both sides?  Are students able to recognize there are more then one type of solution to an equation and what they are?  Are students able to find different ways to solve an equation?  Are students able to reflect on their own mistakes and others mistakes when solving an equation?



Problem:  Three teenagers are beginning to plan for their coming of age party.  The teens are deciding which location to hold their party that would be the most economical.  

· Maria was looking into different locations for her Quinceanera party.  The Grand Ball Room charged a $100 booking fee plus $6 a person and The Lodge charges $5 a person plus a $150 booking fee. 

· Robert was going to be celebrating his Bat Mitzvah and he was looking at places to hold his celebration.  The Howard Inn has 12 tables available for $200 and they charge $8 per person.  The Flower Hall Ballroom charges $40 plus $12 per person.  

· Mary was planning her sweet sixteen party.  She found two locations to have her party.  The Royal Inn charges $150 plus $8 per person.  The Manor Hotel charged $16 per couple plus $100 booking fee.  

If Maria, Robert and Mary have the same amount of money to spend on the party, who will be able to have the most guests?  Explain your reasoning.

Pass a Problem

Solve for the variable, try to find multiple ways to solve the problem.
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5 + 7 = _____ + 9

John said the blank should be replaced with a 12. 

Sally thinks it should be replaced with a 3.  
Who is correct and why?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2) Susan completed the following problems below and her solution was 3.  Is she correct?  Justify your answer.





4x + 6 = 2x




- 2x       - 2x
  2x + 6 = 0





        - 6   - 6

   2x  =  6




   2        2





   x = 3

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3)  Solve the following equation in 2 ways.   -2 (x + 6) = - 28

Homework Problems 

Directions:  Solve each equation for the unknown variable.

1.  5x + 8 = 6x – 14



2.  3x – 12 = -2x + 83

3.  4(2x – 3) = -6 ( 4 – 2x) 


4.  –3(5 – 2x) = -15( 4x + 1)

5.  Kondeh makes $5 an hour plus she gets a bonus of $40 each day.  Trey makes $6 an hour and he gets a bonus of $30 each day.  Yesterday, Kondeh and Trey worked the same number of hours and made the same amount of money.  How many hours did they each work?

http://www.wisegeek.com/what-is-a-quinceanera.htm

The Quinceañera, or Quinceanero is a coming of age party for girls celebrated in many Latin American countries, Mexico, and among Latino immigrants. It is usually celebrated on a girl’s fifteenth birthday, and can range from a party composed primarily of family and close friends to elaborately arranged balls. It is somewhat similar to the sweet 16 party, but tends to be more formerly organized. It can also be seen as similar to the bat mitzvah, since the girl is officially a young woman after its celebration.

Customs on how to celebrate the Quinceañera are influenced by country, and also by the wealth of the parents. For families with small incomes, the most important aspects of the Quinceañera may be simply a small family party, and perhaps a celebratory mass. Clothing customs also differ, but it is quite common in many countries for the Quinceañera (the fifteen year old) to wear a pink dress. Girls may also be allowed, for the first time, to wear makeup or high heels. 

Some families forgo the traditional Quinceañera party in lieu of giving the 15 year old an expensive gift, such as a car or an opportunity to travel. Obviously some of these customs don’t translate in other parts of the world. It would be rare for a 15-year-old girl in the US who celebrates the Quinceañera to receive a car, since most states don’t allow people under the age of 16 to legally drive.

Some countries celebrate the Quinceañera in similar fashion to the debutante ball. The young girl may be considered the queen of the evening, be accompanied by 14 other young ladies who make up her “court.” She is often presented to a large group of partygoers by her father. The first part of the evening is formal and family-oriented, while the second half of the Quinceañera is more designed to please the teenage guests. Modern music may be played, and the party can last all night.

The ball type Quinceañera usually resembles a prom, and the honored girl gets, often for the first time, to have a male escort or date to the party. Since she is now a young woman, the Quinceañera usually marks the first time she can date with the family’s permission. Like a prom, families may rent large halls, country clubs or fancy hotel ballrooms to hold a Quinceañera. Next to a woman’s wedding, in some countries, this is probably the most exciting and elaborate celebration that will occur in her lifetime.

A less fancy, smaller party may be called a quince, and is frequently the choice of families with smaller incomes. The tradition of the Quinceañera has spread from Latin American families to other families in the United States. Some have adopted the quince as a way of celebrating an important milestone in a girl’s life, or have created elaborate sweet sixteen parties that echo the grandeur of the more formal Quinceañera parties.

HCPSS Secondary Mathematics Office (v2); adapted from: Leinwand, S. (2009). Accessible mathematics: 10 instructional shifts that raise student achievement. Portsmouth, NH: Heinemann.


_1268055603.unknown

_1268055698.unknown

_1268055604.unknown

_1268055602.unknown

