Integers Assn.
The chip model for integers

goal: to understand how to use the chip model for integers to model addition and subtraction.

In the chip model, we choose one color of chips to represent positive values, and one to represent negative values (in this case black is positive, and red is negative).  To build a number, we put chips on the workspace to represent that number.  An important part of the integer chips model is the idea of a zero pair.  We can use the idea of positive and negative charges, or matter and anti-matter to think about how, one + and one - cancel out.  A positive and negative pair is called a zero pair because the cancel out to get zero.

If we are representing a number on the workspace and there are both positive and negative chips on the workspace, then the number isn’t simplified yet.  To simplify a number, we put a positive and a negative chip together to make a zero pair and take them off the workspace.  Sometimes we need a representation of a number that isn’t simplified, and then we add some more zero pairs onto our representation.
1. What does integer do the chips below model?

What integer does this picture show?
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Draw two more pictures which show the same integer.

Open the Color-Chips Addition applet: http://nlvm.usu.edu/en/nav/frames_asid_161_g_2_t_1.html 

Click on User at the bottom of the screen so you can enter the problems in this assignment.
Addition:

Type in the addition problem 3 + -2, and click Continue.  To represent the number 3, we put 3 black chips on the workspace.  To represent -2 we drag out 2 red chips. (click Continue)
When we have 3 blacks and 2 reds, that illustrates the addition sentence: 3+(-2).  

Drag negative chips onto postive chips to cancel them out.  

This leaves one black chip, which shows the answer 1. (Type in the answer, and click Check)
(Click on New Problem to clear the workspace.)
Practice. use the program to add:

3+2

(-3)+(-2)

(-3)+2

2+(-5)

2. If I were recording my steps to do the problem: (-2)+4, I would write:

1. place 2 red chips
2. place 4 black chips

3. cancel 2 zero-pairs of chips

4. Answer: 2

A. Record the steps you followed in doing the sum: (-3)+2

B. Record the steps you followed in doing the sum: 2+(-5)

Open the Color-Chips Subtraction applet: 

http://nlvm.usu.edu/en/nav/frames_asid_162_g_3_t_1.html 

Click on User at the bottom of the screen so you can enter the problems in this assignment.
To subtract in a chip model, we take chips off of the board.  (This program will only let you show the take away model of subtraction).  

3. Easy problems.   Example: 4-3

	To record on your sheet
	To do in the program

	1. Place 4 black chips

2. Remove 3 black chips.

3. Answer: 1
	Type in the problem 4-3 (click Continue)

Drag out 4 black chips (click Continue)
(click Continue)

Put 3 black chips in the take away bin (click Continue)

Type in the answer (click Check and then New Problem)


Problems (record your steps):

	A. 3-1


	B. (-4)-(-2)


Harder problems Now do 2-5.  (Click New Problem and type in 2-5, and click Continue).  Place 2 black chips on the board (Continue).  There aren’t enough black chips for us to be able to take away 5, so we need to get some more black chips without changing the value.  We can do this by adding zero pairs.  Drag enough zero pairs so that there are 5 black chips on the screen (Continue).  Drag 5 black chips to the Take Away Bin (Continue). The chips that remain show the difference.  If you were efficient, you will have just 3 red chips left.  If you weren’t efficient, you’ll have to simplify by making zero pairs first, but after you simplify, you’ll have 3 red chips left. 
	What to record

1. place 2 black

2. add 3 zero pairs

3. take away 5 black
	Time out for theory
When we canceled zero pairs in the first problems, we didn’t change the value, it just showed it in a different way.  Likewise, when we add zero pairs, it doesn’t change the value of the chips on the screen.  Putting on or removing zero pairs only changes the form or representation, not the value of the number or number sentence.


Compare these steps to the ones you used previously to do 2+(-5). This one takes a little more practice.  You should work enough problems like this that you feel comfortable showing subtraction by this method. 

4. Example: 2-5

	To record on your sheet
	To do in the program

	1. Place 2 black chips

2. Add 3 zero pairs

3. Take away 5 black chips

4. Answer: -3
	Type in the problem 2-5 (click Continue)

Drag out 2 black chips (click Continue)

Drag out 3 zero pairs(click Continue)

Put 5 black chips in the take away bin (click Continue)

Type in the answer (click Check and then New Problem)


Practice: Work the following and record your steps:

A. 1-5

B. (-2)-3

C. (-2)-(-3)

5. Make up two more “hard” subtraction problems (ones where you must use zero pairs), and record the steps you would take to show them using the chip model.

