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MED 308

Lesson:  The Properties of Algebra: Associative, Commutative, Distributive, Identity and Inverses

Grade Level: 10th Grade

Materials: Pencil and Notebook

Lesson Overview: This lesson will review the commutative, associative, distributive, identity and inverse properties for addition and multiplication.  Students will be going through examples of how the aforementioned properties are used and that they are valid to use when manipulating an algebraic expression or equation.

Lesson Objectives:  By the end of the lesson students will be able to explain and use each of the above properties effectively when solving equations.  They will be able to justify reasoning for choosing a property to perform in a given situation mathematically and verbally.  Students will be able to distinguish when they can use the identity and inverse properties to manipulate equations and expressions in a variety of ways in order to solve for a given variable.

NYS Standards:  2C. Apply the properties of real numbers to various subsets of numbers, 3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Anticipatory Set(2-4 minutes):  Start out with each of the properties listed across the top of the board (Commutative, Associative, Distributive, Identity, Inverse).  Tell the students that you are going to give them 2 minutes to come up with an example for each of these words, either something about the word or a mathematical expression that fulfills the word.  Question the students and gather a list of what they already know about the properties.  If the students already know a lot about a particular property it will let you go through that section in the developmental activity quicker.  Remember do not skip over going through a property again just because the students have shown they have a background of the word because that means maybe only three of the kids know what it means and not all of them.

Developmental Activity:  (5 minutes)  Write down on the board the expression 7+12 = and ask the students what the answer is.  Assuming they get the answer of 19 ask them what 12+7=.  Again assuming they get the same answer ask the students if 7+12=19 and 12+7=19 then 7+12=12+7 must be true.  Ask if there is anyone who thinks that 7+12=12+7 is not true.  Explain that this is what is called the commutative property.  Now ask the students if they think it will work every time in addition regardless if the numbers are positive, negative, fractions, etc.  Ask if they can think of a situation where it does not work.  Say that it works every time.  Next ask the group if the same thing works for multiplication using the example 8*3=24 and 3*8=24.  Again ask if it works for any kind of number.  

(5 minutes)  Now we move on to the associative property.  Do an example on the board with addition like before using three numbers such as 2+3+4=9=3+4+2, and then do the same with multiplication.  At this point it is important to stress that this type of movement is only allowed within one operation and one operation only.  If a student challenges this remind them of using order of operations and how 8*4+2 is not the same as 8*2+4.  The example 9+(12+7)=28=12+(9+7) should also be done to show associativity works through parenthesis.  As well as the example 3*(5*7)=105=5*(3*7).

(15 minutes)  Now we move on to the distributive property.  For this section we should move on to using a variable x since only using numbers will make students wonder why they just can’t use the order of operations and specifically parenthesis.  Just go over the example with the variable in the parenthesis such as 3(x+7) *(answer: 3x+21)*.  Ask if anyone knows how to solve this problem or what he or she would do to solve it.  If nobody answers then ask them if they have any ideas that could be right or wrong in order to solve the problem.  If nobody answers call out a student and ask them specifically if they think they can add x and 7 together, and if so, what the answer would be.  Ask the student if we cannot add x and 7 then can we multiply 3 times x and 3 times 7 to get 3x+21.  I expect this to be the hardest part of the lesson so a few more examples should be in order such as (6x - 7)4 *(answer: 24x-28)* and x(x + 1) *(answer: x2+x)*.

(10 minutes)  The last part of the lesson is on identity and inverses of addition and multiplication.  A few examples that show this is 8+[]=8 and ask the students to fill in the box with the answer.  If they get the answer then ask them if they think that zero will work for any number when adding.  If they don’t quite get it then do another example.  Do the same with multiplication and the number 1.  After the example make sure the students know that this works with any type of number (positive, negative, decimal, etc.)  Next tell the students to solve the problem 6+[]=0.  Hopefully they will tell you negative 6.  If this is the case then remind them how 0 was the identity for addition and that the opposite of any number is its inverse of addition.  Do the same with multiplication and its reciprocal.

I expect that students will have the hardest time doing the distributive property and finding inverses depending on the numbers done for examples.  Its ok to use fractions and negative numbers in any examples as this is most certainly review at this grade level.  If time is running out take more time with the distributive property and give some more examples to take up the remaining time or go over the associative and commutative properties again as a closure.  It is ok to save going over identity and inverses until the next day, however I would like to try to keep them being taught together as knowing what an identity is makes knowing what an inverse is much easier.

Closure/Assessment (5 minutes):  For closure I will be using ticket out the door.  Each ticket will have five questions on it.

Name:__________________________

Fill in each of the blanks using the property at the right.  Hand in before the end of class.

1)  18 + 6 = ___ + ___ = ___             
              (Commutative Property)

2)  x( 7 + x ) = __________     

  (Distributive Property)

3)  9 * ___ = 1 



  (Inverse)

4)  87 + ___ = 87 



  (Identity)

5)  9 + ( 4 +12 ) = ___ + ( ___ + ___ ) = ___   (Associative Property)

Ticket Out the Door Answers

Name:__________________________

Fill in each of the blanks using the property at the right.  Hand in before the end of class.

1)  18 + 6 = 6 + 18 = 24             
    (Commutative Property)

2)  x( 7 + x ) = 7x + x2     

    (Distributive Property)

3)  9 * 1/9 = 1 



    (Inverse)

4)  87 + 0 = 87 

                (Identity)

5)  9 + ( 4 +12 ) = 4 + ( 12 + 9 )* = 25   (Associative Property)

*Number 5 has a few answers

