Exploring Linear Transformations

1. Open Geometer Sketchpad. When you are in the program, click on File
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 Open, and open the file named “linear transformation sketches”.

2. Make sure the tab at the bottom left is on the “Linear” worksheet.

3. Notice the general equation for a line in the upper left corner. The values that represent “m” and “b” are on the bottom of the page. Next to the values are blue horizontal lines, called sliders. These sliders have a light blue endpoint at one end. If you click on this light blue point and hold the mouse button down, you can drag the slider right and left changing the value for the variable. Practice clicking and dragging the endpoint of the sliders to change the values of “m” and “b”.

4. Increase the value of only “m”, while keeping “b” constant. What happens to your graph of the line? __________________________________________________ Now decrease the value of “m”. What happened to the graph? ________________ _____________________________________ Draw a conclusion as to what impact the value of “m” has on the graph of the line. _______________________________ ________________________________________________________________________

5. For each value of “m” in the chart, fill in the missing information. 

	“m”
	Coordinates of P
	Coordinates of Q
	Calculate slope here

	3
	
	
	

	0
	
	
	

	-2.5
	
	
	


How does the calculated slope compare to value of “m” that was given? ________________________________________________________________________

6. Increase the value of only “b”, while keeping “m” constant. Watch point P. What happens to the location of point P? ___________________________________ Now decrease the value of “b”. What happened to the location of P? ___________ ________________________________________________________________________Now make “b” equal to zero. What happened to point P? _____________________ ________________________ Draw a conclusion as to what impact the value of “b” has on the graph of the line _______________________________________________

Does “b” affect the slope of the line? Why or why not? _______________________ _______________________________________________________________________

7. For each value of “b” in the chart, fill in the missing information. 

	“b”
	Coordinates of P

	4.2
	(             ,            )

	0
	(             ,            )

	-3
	(             ,            )


What is the relationship between the “b” value and the coordinates of P? _______________________________________________________________________.

8. In general, in the equation f (x) = mx + b, “m” represents ___________________ and “b” represents ___________________________. 
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Now, let’s practice what you learned by playing a matching game with the person sitting next to you!

· In File, select New Sketch. 

· Under the Graph menu, select Grid Form(Square Grid. 
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Now hold down the mouse button while scrolling to the right on the segment/line tool. (see photo to the right ()

· Click and drag anywhere on the screen to form a line. Repeat this process to make a total of 5 lines.

· In the Edit menu, choose Select All Lines.

· In the Measure menu, choose Equations.

· Click anywhere on a blank (white) space on the screen to clear any selection.

· Click on the point tool.

· In the Edit menu, choose Select All Points.

· In the Display menu, choose Hide Points.

Now, switch seats with your partner (Take your lab sheet with you!). Using what you learned about “m” and “b”, match the equations your partner developed to the lines you see on his/her screen.  Drag an equation to its corresponding graph by following these instructions:

· Select the arrow tool.

· Click and drag each equation to match the graph.

· STOP. Observe your matches and double check your work!

Now, let’s check your answers to be sure that they are correct. 

·  Select the point tool.

· In the Edit menu, choose Select All Points.

· In the Display menu, choose Show Points.

· See if the letters of the equations match the letters on the graphs.

GREAT JOB! ( 
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