Algebraic Expressions


Grade Level: 6th Grade

Concept Addressed: Simplifying Algebraic Expressions

TN Curriculum Connection: 

GLE 0606.3.2 Interpret and represent algebraic relationships with variables in expressions, simple equations and inequalities.

√ 0606.1.11 Model algebraic expressions with manipulatives, technology, and pencil and paper.

√ 0606.3.3 Recognize the use of juxtaposition (such as 3x, ab) to stand for multiplication, and the convention in these cases of writing numbers before letters.

SPI 0606.3.4 Rewrite expressions to represent quantities in different ways.
Common Core Connection: 
Apply and extend previous understandings of arithmetic to algebraic expressions.

· 6.EE.2. Write, read, and evaluate expressions in which letters stand for numbers.

· 6.EE.3. Apply the properties of operations to generate equivalent expressions. For example, apply the distributive property to the expression 3 (2 + x) to produce the equivalent expression 6 + 3x; apply the distributive property to the expression 24x + 18y to produce the equivalent expression 6 (4x + 3y); apply properties of operations to y + y + y to produce the equivalent expression 3y.
· 6.EE.4. Identify when two expressions are equivalent (i.e., when the two expressions name the same number regardless of which value is substituted into them). For example, the expressions y + y + y and 3y are equivalent because they name the same number regardless of which number y stands for.
New Academic Vocabulary

algebraic expression

like terms
2-Day Lesson of 50 minutes each

Day 1

Introduction to the Lesson:  
Show video “Roller Coasters” from the Futures Channel (TI)

http://www.thefutureschannel.com/dockets/algebra/roller_coasters/
Next put the following on the overhead or board:

                                                       The Drop
Suppose a roller coaster ride begins by climbing to a height of 50 meters, stopping briefly, and then falling rapidly to ground level (a height of 50 meters).
As it falls the roller coaster will gain speed.
If you ignore the effects of friction, then height and speed are related by this equation:     50 - h = v2/19.6
(h = height in meters, v = velocity in meters per second).

Tell students that today we will learn to work with algebraic expressions.  As they can see algebra is used in many ways, even in designing a roller coaster.  Maybe someday they will design roller coasters. (CE)

Concept Development: (DI), (SCA), (CCC), (RQ)
Pass out hexagons, triangles, and squares from pattern blocks or from the masters provided in this lesson.  It works best if they are marked with x, y, and 1.

Have students represent the following using their pieces:

1) 4x and also x + 4   How are these different?

2) 8



3) 2y 
and also y +2 How are these different?


4) 2x + 3



5) 5x + 7

6) 3x +6


7) 2x + 6y


8)  6x + y  


9)  2x + 4y + 7



10)  7x + 3y +2

Now ask students to represent

2x + 4 + 5x

How many x’s do you have?  How many ones do you have?   (Later –how many y’s do you have) Move all of the x’s together and all of the ones together.   How would you write this statement?  Have students write the statement on their paper or dry erase board.  When we put all of the x’s together, what do we call this? (combining like terms)

Have students represent the following, asking the above questions after each:

1)  6x + 3x + 10

2)  4x + 5y + 4y

3)  4 + 8x + x

4)  9y + 4x + 2y

5)  7y + 2 + 8

6)  8y + 6 + 3x + 2y

7) 2x + 4 + 4x + 7

8) 2x + 3y + x + 9y

Day 2

Tell students-Let’s do some algebra magic.  Have students to write a number on a piece of paper.  Then ask them to add 5 to their number, then double it, then subtract 6, then take half, and finally subtract 2.  Did everyone end up with his or her starting number?

Now lets use algebra to see why this works.  Have them write their same starting number on a 1/8 piece of paper and fold it.  Place an x on the outside of their folded paper.   Have everyone use his or her pattern blocks to:

1) add 5 to their number

2) double what they now have

3) subtract 6

4) divide what is left in half and keep only 1 of the halves

5) subtract 2

For today’s lesson we will simplify algebraic expressions like we did yesterday, but we will now include parenthesis in our expressions. (CE). (DI), (CCC), (RQ)
Ask students to represent:

(3x + 4) –the group 3x plus 4
and also 3x + 4

Ask what it means to be a group.  How does this change the way they represent it.  What is the difference in (3x + 4) and 3x + 4?  How many groups are represented by (3x + 4)?

Ask a student to read  (x + 1) + (2x + 3).  How would you represent this?  What would the simplified form be?  How many groups of x + 1 and how many groups of 2x + 3?

Try this one: (3x + 4 ) + (x + 5)

Ask someone to read the statement:

2 ( 3x + 5)---2 times the group 3x 

Ask them to represent this by showing 3x + 5 twice.  How many x’s do you have now?  How many ones?  How would you write what is now represented?  What part of the group was doubled?  The 3x, the 5, or both?  

Ask them to represent:

3 (x+7)

4 ( 2x + 2)

2 ( 3x+ 4)

Ask students if they see a way to find the answer with out using the pieces.  What property is used?
Ask students to complete several without using the cutouts.

5 ( x+6)

3 (3x+8)

2(4x+12)

Now ask students to read:

3 (x+4) + 6----3 times the group x + 4 (pause) plus 6

Ask what is tripled; the x, the 4, the 6, all?

Now ask students to represent it.  How many x’s are there. How many ones?   Where did 18 ones come from?  How would we write the simplified statement?

Represent and then ask the above questions for:

1) 3 (2x + 4) + 7

2)  4 ( x + 7) + 3x

3)  6y + 2(2y  + 5)

4)  3(x + 2y) +3x

5) 4(3y + 2) + 8

Now have students work similar problems without using the cutouts.  Refer back to the cut outs as needed.
Materials Needed:

Pattern blocks- hexagon, triangle, and square or make your own from patterns supplied in this lesson—each student will need 9 hexagons, 14 triangles, and 24 squares—it is best if the hexagons are marked with x, the triangles with y, and the squares with 1

Access to the Internet and a way to project a video

Student dry erase boards or Quick Response Pockets, dry erase markers, and erasers

Divide paper into eights and each student will need 2 pieces.
Lesson Wrap-Up: 
Day 1:  Have students to write an algebraic expression and then have a partner to represent and simplify the expression.

Day 2:  Perform another “Algebra Magic Trick” like the one in the beginning of the lesson.  This time have students use their pattern blocks and also write the expression.

Think of a number and represent it with x.  Add 6 to the number.  Now multiply by 3.  Next subtract 12 from the number.  Divide by 3 and keep 1/3.  Subtract 2.

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:

The Futures Channel

http://www.thefutureschannel.com/hands-on_math.php
Mathematics Black-line Masters

http://lrt.ednet.ns.ca/PD/BLM/table_of_contents.htm
The following pages contain:

1) patterns for hexagons, triangles, and squares to represent x, y, and 1

2) pre- and post- test for the lesson

Pattern Blocks (hexagons)

Pattern Blocks (squares)

PRE/POST Test 

Lesson 3.4

Name_______________________________________

Simplify

1)  2x + 3x + 7



2)  4x + 6y + x



3)  4 + 8(x + 2)

4)  3(y + 4) + 2


5)  6y + 5 + 8


6)  8y + 6 + 3x + 10

PRE/POST Test 

Lesson 3.4

Name_______________________________________

Simplify

1)  2x + 3x + 7



2)  4x + 6y + x



3)  4 + 8(x + 2)

4)  3(y + 4) + 2


5)  6y + 5 + 8


6)  8y + 6 + 3x + 10
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