Name: _____________________________      Class: _________________________

Everything You Ever Wanted to Know about Equations, Lines, Slopes, and Graphs but Were Afraid to Ask

The next chapter of your math book is on graphs, lines, slopes, and equations. Why would you ever want to learn this you ask? One very good reason is that in the very near future you will be participating in the Great Green Globs Contest and you will need to know all about coordinate geometry. 

Green Globs: The Game
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	To acquire more intuition about lines and their slopes, we’ll use a software package called Green Globs
. This program was originally developed in the early 1980's by Sharon Dugdale and David Kibbey at the University of Illinois to create a software environment that combines tool exploration with an engaging context.


Thirteen randomly scattered “green globs” are displayed on a coordinate grid. The students goal is to explode all the globs by hitting them with the graphs of equations entered on the keyboard. The scoring algorithm encourages students to hit as many globs as possible with each equation. 
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Before moving on to the game and the contest, Let’s explore some important ideas.

The following lesson will help you to learn all you need to know about graphing equations to succeed in Green Globs.  Have a good time, but don’t forget to look for a big picture (

Part 1: Globs on an X-Y plane

Below are some globs that are located at certain locations on a X-Y plane determined by two perpendicular number lines named X and Y.  For example, glob A is located at (3. -4) which means that to get to Glob A’s location you would start at the origin (the point where the X and Y axis intersect) and move 3 units to the right of the origin and 4 units down. So A’s address consists of an X coordinate 3 and a Y coordinate of -4 and is written at (3, -4) which is referred to as an ordered pair. (Why ordered? Because the X coordinate number comes first.) List the ordered pairs for the globs labeled A, B, C, D and E. (A is done for you.)
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A. __(3,-4)___

B. _________
C.  _________
D.  _________
E. _________

	For a fun way to introduce or review this idea of coordinates of points explore the the X-Y plane with Billy the bug!

http://www.oswego.org/ocsd-web/games/BillyBug2/bug2.html
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Part 2: Equation Grapher using Green Globs

Preliminaries

This would be a highly unusal outcome, but what if all the globs were on the same linear path? Take a look at their ordered pairs. What do they have in common?
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Note that all the Y coordinates are equal to 1. This means, that they all belong to the Y = 1 family or equation. Not all of the family members were invited for this photo session. (The game uses only 13 globs.) Name three other Globs ordered pairs belonging to the Y= 1 family that could have been invited? Hint: The Y = 1 family includes every ordered pair that has a Y coordinate of 2. These additional globs could also have X coordinates that are fractions or mixed whole numbers and can be either positive or negative.

Here’s another partial family portrait:
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Figure 3

What’s the family name for these globs? That is, what is its equation? (X = -6)

Explain why that is so.

Solving the Globs Challenge

Strategy #1: Vertical and horizontal lines

Use the Equation Grapher program to demonstrate what the Y = 2 “family” actually looks like between x = -10 and X=10. If you could paint a portrait of the entire Y=2 family what would it look like? (A continuous line that has no beginning and no end.)
Open Green Globs & Graphing Equations and select Equation Grapher from the Programs menu.
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A. Write the equation Y = 2 in the space provided.
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Graph the following equations and write down all coordinate points the line crosses. The first example has already been completed for you.

Notice that there so many ordered pairs (coordinate points) that they make a straight line.  Now plot these “families” (equations) and write down 5 members of its family.

1. Equation: y = -3
Ordered pairs:  ____ _____ ____ ____ ____

2. Equation: x = 5 Ordered pairs: ____ _____ ____ ____ ____

3. Equation: y = -2 Ordered pairs: ____ _____ ____ ____ ____

4. Equation: x = 0 Ordered pairs: ____ _____ ____ ____ ____

Playing Green Globs
You are now ready to tackle a real Globs game using horizontal and vertical lines!

1. Go to the Programs menu and select Open File
2. Open Game 1

3. What is the highest score you can get for this saved globs array? Record your game’s results on the score sheet below.

Green Globs Score Sheet

Game 1:

	Equation
	Globs
	Points

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Totals:
	
	


Solving the Globs Challenge

Strategy #2: Using slanting lines

In the previous game you probably found it difficult to get a higher score because you were limited to only vertical and horizontal. A way to get a better score is to include equations that will graph “slanting” lines.

Restart Game.

Graph Y = X
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Why does Y = X graph a diagonal line? What points (ordered pairs) does Y = X pass through? What do the coordinates of these points have in common? (The X number always equals the Y number.) Do any of the Globs above have an X coordinate and Y coordinate that are the same? (No.)

Now let’s explore what happens with equations of the form Y = X + “some number”. Graph the following equations and fill in the table:

	Equation
	Number of Globs Hit
	Names of points that are hit by the equation
	Score


	Y = X + 1
	0
	
	

	Y = X + 2
	1
	(-6,4)
	1

	Y = X + 4
	
	
	

	Y = X – 1
	
	
	

	Y = X – 5
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Notice that all of these graphs pass through a position on the Y axis (white circle) that has an X coordinate of 0 and a Y coordinate that is the same as the number that was added (or subtracted) after the X term. This point is called the Y-intercept point and has an ordered pair of X=0 and Y = whatever number it crosses the Y axis. We can write this in equation form as

Y = X + number 

where the number can be positive or negative depending on where the graph “hits” the Y number line. From now on this Y intercept coordinate will be called b. So the equation becomes

Y = X + b where b is the y-intercept position (or number) on the Y-axis.
Very important fact: Notice that any line can be “raised” or “lowered” (without changing its slant) by simply increasing or decreasing the Y-intercept number. In other words, you can draw a line parallel to a given line by just changing its y-intercept number.

Graph Y = -X (This is short for Y = -1 * X)

If all 13 of the globs were along the path of the graph of this equation they might look like this:
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How would you describe the relationship between the X and Y coordinate for each glob? To help you figure it out make a table of their ordered pairs. One pair (-7, 7) is given. Complete the table for the other 12.

	X
	Y

	-7
	7

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Notice that the absolute values of the X and Y coordinates are the same, but they have opposite signs. This means that all the pairs of numbers in the table make the equation Y = -X true.

Now let’s explore what happens with equations of the form Y = - X + “some number” using game 1. Graph the following equations and fill in the table:

	Equation
	Number of Globs Hit
	Names of points that are hit by the equation
	Score


	Y = -X 


	
	
	

	Y = -X + 2


	
	
	

	Y =- X + 4


	
	
	

	Y = -X – 1


	
	
	

	Y =- X – 5


	
	
	


Strategy 3: Changing the steepness of a slanting line

Now let’s explore what happens if b = 0 and we change the slant or steepness of the line.

Now let’s explore what happens with equations of the form Y = - X + “some number” using game 1 http://ciese.org/ciesemath/game1.ggg
Graph the following equations and fill in the table:

	Equation
	Number of Globs Hit
	Names of points that are hit by the equation
	Score


	Y = -2X
	
	
	

	Y = -(1/2)X
	
	
	

	Y =- -X
	
	
	


	[image: image12.jpg]y=(1/2)x





	[image: image13.jpg]y=(1/2)x







	Y = X
	
	
	

	Y =- (1/2)X
	
	
	

	Y = - 2X
	
	
	


The number that you multiply X by has a special relationship with the stepness of the line. For that reason it is called the slope of the line.

How do you find the slope of the line? Suppose you want to draw a line so it would hit the globs located at (9,0) and (2,6) below.
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Notable Tidbit:  Slope is a measure of a line’s stepness.
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Let’s now take a special trip between the points to determine the slope. 

· Start at point (9,0). 

· Take a trip in the Y (up or down) direction towards your destination point (2,6)

· In this case it is 6 units in the positive (up) direction.

· Next travel towards your destination point. That is  7 units, but this time it’s  negative (because you are moving backwards - right to left.)

So your move in the Y direction is: +6

And your move in the X direction is: -7

If you form a fraction with these two numbers (Change in Y / Change in X) which is 6/-7 that is your numerical slope.  So your equation will start off with

Y=-6/7X (or if you prefer you can use the decimal name for -6/7 which is approx. -.857)

Next we need to know what the Y-intercept value is. If you look at graph above you will see that the line passes through the point (0,8). Therefore your Y-intercept is 8.

So now we can write the equation of the line as

Y= slope * X + y-intercept (or as its more commonly written)

Y = mX + b

In the example above m=-6/7 and b = 8 so the equation is

Y= -(6/7)X + 8 (note: -X means the same thing as -1 * X)

If you use that equation in the Globs game you will hit two globs and get 1 point for the first and 2 for the second for a total of three points.

Here’s a completed game. See if you can follow how it was done.
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	Equation

Number of Globs

Points

Y= -(6/7)X + 8

2

3

Y= -X - 1.25

5

31

Y = -2

1

1

Y = 11/14 X + .8

2

3

Y = 3/2 X – 9

3

7

Total

13

45
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�Macintosh 10.5 version now available at � HYPERLINK "http://www.greenglobs.net/gg_pricing.html" ��http://www.greenglobs.net/gg_pricing.html�


PC version sold by Sunburst, � HYPERLINK "http://store.sunburst.com/ProductInfo.aspx?itemid=176586" ��http://store.sunburst.com/ProductInfo.aspx?itemid=176586�








� Download from


� For each equation you enter, the first glob hit is worth one point, the second glob is worth two points, the third is worth four points, the fourth is worth eight points, and so on.


� For each equation you enter, the first glob hit is worth one point, the second glob is worth two points, the third is worth four points, the fourth is worth eight points, and so on.


� For each equation you enter, the first glob hit is worth one point, the second glob is worth two points, the third is worth four points, the fourth is worth eight points, and so on.
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