Math 130








Dr. Bergner
Class work 
Properties of whole numbers
Do you work on a separate sheet of paper.   Make sure to include diagrams that are to scale!
I.  The commutative property
This property allows us to do an operation with either number first ,for addition this means that a+b= b +a.  
1. Use chips to show that addition is commutative on the whole numbers. 

2.   Use chips and the number line to argue whether or not, subtraction is commutative on the  

      
whole numbers. 
3. Use chips and rectangular arrays to argue whether or not, multiplication is commutative on the whole numbers. 

4. Use chips and rectangular arrays to argue whether or not, division is commutative on the whole numbers. 

II. The associative property

This property tells us how to combine more than 2 numbers with a given operation, for instance with addition, when doing the addition problem a+b+c,

 one can add b and c first then a:                      a + (b+c)                OR

one can add a and b first then add c:                (a+b) +c 

1. Use chips to show why addition of whole numbers is associative. 

2.   Use chips and the number line to argue whether or not, subtraction is associative on the  

      
whole numbers. 
3. Use chips and rectangular arrays to argue whether or not, multiplication is associative on 

      the whole numbers. 

4. Use chips and rectangular arrays to argue whether or not, division is associative on the  

 whole numbers. 

III. The distributive property

This property gives us the fundamental rule of how to work with multiplication and addition at the same time and multiplication and subtraction at the same time. 

1. Use the chip model to show that “multiplication distributes over addition”, 

i.e.     a (b+c) = ab +ac

2. Use the chip model to show that “multiplication distributes over subtraction”, 
i.e.     a(b-c) = ab -ac

3. Use rectangular arrays to show “multiplication distributes over addition”, by illustrating this property with 2( 14 + 10 ) = 28 + 20

IV.  Practice with PEMDAS
This property tells you how to deal with several operations at the same time.  It gives you the order that the operations are to be done in and is often misapplied.  It goes:  Parenthesis first, exponents, multiplication, division, addition, subtraction last—do one operation at a “sweep” and then go back to the start and read left to right to find the next operation.
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V.  The concept of closure

This concept loosely means, “2 wrongs always make a wrong”. We say that the whole numbers are closed under addition because 2 wholes always make another whole. 
1. Use the number line to argue whether or not, the whole numbers are closed under subtraction. 

2. Use skip counting to argue whether or not, the whole numbers are closed under multiplication 

3. Use chips to argue whether or not, the whole numbers are closed under division.
