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Grade Level: 6th
Time:  2 – 3 days to complete

Concept Addressed: Solving and Graphing Inequalities

TN Curriculum Connection:  Standard 3 – Algebra

GLE 0606.1.1 Use mathematical language, symbols, and definitions while developing mathematical reasoning. 0606.3.2 Interpret and represent algebraic relationships with variables in expressions, simple equations and inequalities.  0606.3.5 Use multiple representations including symbolic algebra to model and/or solve contextual problems that involve linear relationships. 
SPI 0606.3.6 Solve two-step linear equations using number sense, properties, and inverse operations. 0606.3.1 Represent on a number line the solution of a linear inequality. 
Checks for Understanding: √ 0606.3.2 Write and solve one-step inequalities corresponding to given situations (non-negative numbers only).

  √ 0606.3.7 Move fluently between different representations (such as verbal, tabular, numerical, algebraic, and graphical) of equations and expressions.

Common Core Connection:  Domain: 6EE

Cluster: Reason about and solve one-variable equations and inequalities
Standard:  5.  Understand solving an equation or inequality as a process of answering a question: which values from a specified set, if any, make the equation or inequality true? Use substitution to determine whether a given number in a specified set makes an equation or inequality true. 8. Write an inequality of the form x > c or x < c have infinitely many solutions; represent solutions of such inequalities on number line diagrams.
Introduction to the Lesson:  (DI)(SCA)

Day 1: Graphing solutions to Inequalities 

1. The lesson is also on the keynote presentation.  Start the lesson asking the following question: I am thinking of a number that is less than 7.  What could it be? Discuss the possible answers before telling the number that you are thinking about.  Next ask:  I am thinking of a number that is greater than or equal to -2.  What could it be?  Again discuss what greater than or equal to means.  What could be some of the solutions for what you are thinking about?
Next, show and read the riddle: A student wanted to get into his locker but he had forgotten his code. However, he did remember five clues. These are what the clues were: 
· The fifth number plus the third number equals fourteen. Hint: 5th + 3rd = 14
· The fourth number is one more than the second number. Hint:2nd + 1 = 4th
· The first number is one less than twice the second number. Hint:2(2nd) – 1 = 1st
· The second number plus the third number equals ten. Hint: 2nd + 3rd = 10
· The sum of all five numbers is 30. 
What were the five numbers and in what order? 7 – 4 – 6 – 5 -  8 
2. Brainpop video on inequalities. http://www.brainpop.com/math/dataanalysis/inequalities/ (TI)
3. Make foldable:  first fold over to the line that runs vertically.  Leaving the word definition, >, <, >, and < as tabs.  Next on the part that has been folded over - cut each line stopping at the fold. On the outside, write what the symbol means, i.e. greater than >, less than <, greater than or equal to >, less than or equal to <.  On the inside, the space between the number line and the symbol is for your notes.  

Concept Development:   (CE)(RQ)(CCC)(FA)
4. Before taking the notes, ask the students to explain what an equation is.(RQ) Make sure the students understand that in an equation there is only one solution for the variable.  Now, use the keynote presentation to complete the foldable.  An inequality is a mathematical sentence that contains the symbols >, <, >, and <.  Next explain how to graph  inequalities. (arrow going left or right, open or closed circle.)

5. For the inequality > the arrow goes to the right and the circle is open.  It is open because the number is not included in the solution. Show the first example x > 4 to the class explaining as you go.  Then ask the students if  x > 4, can 8 be the solution? Yes, -2? No, 102? Yes, 4? No  Now have the students write the  example x > 1 in their foldable. Have the students graph it on the number line. Make sure they understand arrow goes to the right and the circle is open.  Now have the students turn to their partner and discuss what their solutions for x could be. Call on someone to give a solution for x.

6. For the inequality < the arrow goes to the left and the circle is open.  It is open because the number is not included in the solution. Show the first example x < 8 to the class explaining as you go.  Then ask the students if x < 8 can 0 be the solution? Yes, 7? Yes, 25?  No, 8? No  Now have the students write the  example x < 5 in their foldable. Have the students graph it on the number line. Make sure they understand arrow goes to the left and the circle is open.  Now have the students turn to their partner and discuss what their  solutions for x could be. Call on someone to give a solution for x.

7. For the inequality > the arrow goes to the right and the circle is closed.  It is closed because the number is included in the solution. Show the first example x > -2 to the class explaining as you go.  Then ask the students if  x > -2, can 3 be the solution? Yes, -3? No, 25? Yes.  Now have the students write the  example x > 3 in their foldable. Have the students graph it on the number line. Make sure they understand arrow goes to the right and the circle is closed.  Now have the students turn to their partner and discuss what their solutions for x could be. Call on someone to give a solution for x.

8. For the inequality < the arrow goes to the left and the circle is closed.  It is closed because the number is included in the solution. Show the first example x < -2 to the class explaining as you go.  Then ask the students if x < -2 can 3 be the solution? No, 6? No, -15? Yes, 2? Yes.   Now have the students write the  example x < 7 in their foldable. Have the students graph it on the number line. Make sure they understand arrow goes to the left and the circle is closed.  Now have the students turn to their partner and discuss what their  solutions for x could be. Call on someone to give a solution for x.

9. Still using the keynote presentation go over a few examples with the class checking for understanding.  Pass out the number line sheet and the arrows (open and closed). As the inequality shows on the projector the students are using their number line sheet and arrow to graph.

Do the following examples:

a. x  >  -4 
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b. x  <  6
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c. x  >  0
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e. x  >  -3
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x  <  1

g.  -4  <  x


h.  -3 > x

Day 1 Closure:  (CCC)

1. The National Hurricane Center issues a hurricane warning if sustained winds of 74 miles per hour or higher or associated with a hurricane are expected in a coastal area.  Turn to your partner and discuss how to write an inequality showing the wind speeds for which a hurricane warning is issued.  Answer: w > 74
2. An Internet company reported that its earnings will be less than the 24 cents per share that was predicted.  How would you write an inequality showing the possible earnings per share.  (Have students write their answers on an index card and turn in as an exit slip.)  Answer: e < .24
Day 2: Solving Inequalities and graphing the solutions (FA)(DI)(CCC)
1. Review graphing solutions by having students work in pairs to match up the inequality cards.  

2. Begin lesson by reviewing how to solve equations.  Work a couple of problems with the students.  Have students show work on dry erase marker boards.

a. y + 2 = 10

Solution:  y + 2 = 10

-2 =  -2
y = 8
b. 5x = 45


Solution:  5x = 45
        5      5

        x = 9

c. 5x + 8 = 43

Solution:  5x + 8 = 43

   -8 = -8
5x = 35
 5       5

  x  =  7

d. 18 + 3x = 30 

Solution: 18 + 3x =  30 

                                                   -18         = -18
                                                             3x  = 12






     3        3







      x  =  4
3. Solve and graph the following inequalities: 

a.  x + 4 > 10   

answer: x > 6
b.  v – 9 < 1  

answer: v < 10

c.  x – 3 < 5  

answer: x < 8
d. t  + 12 <  18  
answer: t < 6

e. 4x < 16 

answer: x < 4 

f. 3a  > 9 

answer: a > 3

g. 2x – 5 > 5  

answer: x > 5 

h. 2p – 4 > 8  

answer: p > 6 

i. 5g  + 4 > 24 

answer: g > 4
j. 
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 < 1  

answer: x < 9
k. 
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 > 2  

answer: x > 4

Materials Needed:
Foldable – 1 per student, copied onto white cardstock or construction paper

Inequalities Keynote Presentation

Cardstock Laminated arrows – one closed, one open (class set)

Cardstock Laminated Number line sheet – class set

Cardstock Laminated Inequality Cards – class set

Dry-erase marker boards, expo markers, rags
Lesson Wrap-Up:  (DI)(CCC)(FA)
4. Pass out the following graphed solution.


Have students write inequalities that represent the solution.  Then have students write a one-step inequality that can be solved to generate the graphed solution.  For advanced students, have them write a two-step inequality that can be solved to generate the graphed solution. 
Reflection:  (What worked/what didn’t, Did I reach all students, How could I better check for understanding, were my questioning techniques on level with the new assessments, etc…) 
Research References for Lesson:

Holt McDougal Mathematics Course I, 2011 Tennessee Edition

Prentice Hall Mathematics Course I, 2006, Tennessee Edition

Harcourt Brace Math Advantage Middle School II, 1999

http://www.khanacademy.org/v/algebra--solving-inequalities?p=Algebra
http://www.brainpop.com/math/dataanalysis/inequalities/ (TI)
http://www.brightstorm.com/math/algebra/solving-and-graphing-inequalities/solving-and-graphing-inequalities-using-addition-or-subtraction
http://www.mathcasts.org/gg/enliven/ns/numberline/inequality1/inequality1_0.html (TI)
http://www.studyzone.org/mtestprep/math8/a/inequalities7l.cfm (TI)
Interactive game: http://www.ixl.com/math/grade-7/inequalities-on-number-lines (TI)
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X � EMBED Equation.3 ���   -3











X � EMBED Equation.3 ��� 2








X < -2








X � EMBED Equation.3 ��� -3








X � EMBED Equation.3 ��� -2











X � EMBED Equation.3 ��� -1 








X < -3








X > -2








X > -3








X � EMBED Equation.3 ���   1
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