	Lesson Title: Transforming Snoopy using Coordinates              Alg 4.0b

	Utah State Core Standard and Indicators  Algebra  Standards 2.3, 3.3   Process Standards 1-4

	Summary

In this lesson students create Snoopy on the calculator using coordinate points. Then they manipulate the lists to transform his position.

	Enduring Understanding
A mathematician named Descarte invented the coordinate system as a way to communicate about locations. We use this system to help us describe and communicate all kinds of mathematical information.
	Essential Questions
How do we communicate about location in the real world and on paper?

	Skill Focus

· Creating a picture using coordinate points

· Reflecting and translating a geometric shape in a coordinate grid.
	Vocabulary Focus

Coordinate axis,  Coordinate points , Reflection 



	Assessment 



	Materials

· TI-73 Graphing Calculator, Computers with Geometer’s Sketchpad, graph paper

· Presenter (or an overhead viewscreen for the calculator)

· Large picture of the calculator

	Launch ideas:
“Before Transforming Snoopy we did Geo 7.1a Stretching Sam.   The students enjoyed this activity.” 

“Talk about the coordinate system and the quadrants.  With a transparent picture, show how to reflect or flip from quadrant I to quadrant II, from quadrant I to quadrant IV.  Can you reflect from quadrant I to quadrant III?  What are the coordinates of the points doing?”

	Explore ideas:
“Since most teachers didn’t have TI 73 calculators or Geometers Sketch Pad, we graphed Snoopy by hand.  It was somewhat surprising how many high school students had trouble with plotting points.  Some students could easily visualize what happened to the coordinate points when you reflected over the x-axis or the y-axis.  For students having trouble we had them turn their paper over and trace, and then look at the coordinates.  The second question in  2)  is unclear.  “Reflect the figure in quadrant I and put it in quadrant III.”  Are they reflecting over the y-axis and the x-axis or rotating about the origin?  Should they discover both transformations produce the same result?  Great question for 7th grade algebra, but the wording needs to be clearer.  After the students understand how to reflect point wise, have them reflect their Snoopy over the x-axis or y-axis.” 

	Summarize ideas:
“Give a short quiz with a different coordinate picture.  Ask coordinate point questions about the picture.  Have students draw a part of the picture and list the points.”

	Apply




Directions: 

Previous Knowledge – Students have become familiar with the coordinate plane, ordered pairs, domain, range and have done some graphing on graph paper. The activity Stretching Sam in Module 5 should provide this intro. 

1) Read and discuss the book A Fly on the Ceiling, A Math Myth by Dr Julie Glass. This book is a myth about Rene Descartes inventing the coordinate grid.
2) Activity 1.5a: Drawing on the TI 73 screen using coordinate points.  (If you choose to do this activity by hand instead of using the calculator, provide graph paper for the drawing of Snoopy.)

First learn to set up the calculator: window, mode, format, plot and list.  Use an overhead viewscreen or TI  presenter to model the use of the calculator.  Post a large picture of the calculator at the front of the room so that the teacher or a student can point out the location of the various calculator buttons.  Follow the directions for setting up the calculator. Then practice creating a picture.

Sample points:(-10,-10),(-10,6),(10,-10),(-10,-10), (10,6), (0,14), (-10,6), (10,6),(10,-10)

Ask students if they could draw this picture without lifting their pencils. Give students a couple of tries before showing them how to use the trace button to trace a path. 

Have Students create the Surprise Picture. Give them the calculator setup directions to go by as well as the worksheet itself.

Use activity 1.5b, Which Way Snoopy, for a beginning lesson on transforming pictures on the coordinate grid.

3) Students plot each other’s pictures. Have student pairs draw pictures on Geometer’s Sketchpad. Have them use all four quadrants. They then record the coordinate points and trade coordinate point lists to draw each others pictures. 

You may choose to use “Introducing the Coordinate Plane” activity on pages 18-21 of Exploring Geometry with Geometer’s Sketchpad. This will introduce them to the four quadrants and to setting up a grid using Geometer’s sketchpad. 

You may also draw on the calculator screen. To do so, 

· set the x and y scales in the window to 1. 

· Press Draw, 1,  Enter. 

· Clear all equations in y=.

· Turn all plots off. (2nd , y=, 4, enter.)

· Push Graph.

· Press Draw, 2. 

· Use the arrow keys to go up and down. Press enter when you want a point. 

· Continue. After the second point, press enter again in order to begin a new line. Continue.

To store the picture and continue the next day, do the following (The calculator can store 3 pictures. You must remember where your picture is.)


Draw, Sto, 1, 2nd Apps, 4, 1(or 2 or 3), enter.  

Surprise Picture

Directions for the TI 73
1) Reset the calculator.
· Turn ON calculator.

· Press and release 2nd and then press 0.  (MEM is in yellow above the zero)

· Under the memory menu, press 7 (reset) press 1 (ALLRAM) press 2 (reset) ENTER.

· You are now on the Home Screen.  Press 2nd MODE (QUIT) when you want to exit a menu and return to the Home screen.

2) Set your screen window.


3) Mode Settings.

    Press WINDOW: Set the following.
    Press MODE: Set all to the left
Xmin = -17


    (All highlighting is on the left)



Xmax = 17






( X = (skip this one)




Xscl = 5




Ymin = -17






Ymax = 17






Yscl = 5



4) Prepare the plot.




· Press 2nd, and Y= ( PLOT) Number one should be highlighted.

· Press ENTER.

· Highlight On

· Down arrow, right arrow to the Line Graph
· Press ENTER, arrow down.

· Xlist should say L1 and Ylist

· should say L2.

· Arrow down to Mark.

· Arrow right,  highlight the dot
· Press ENTER.

5) Format the screen to draw a picture.

· Press 2nd and ZOOM:( FORMAT)
· Highlight then ENTER



CoordOn






GridOFF
LabelOFF



AxesOFF
ExprOFF




6) Enter the data.
· Press LIST  this is where we will enter data
· Enter the domain values (x’s)  in L1.
· Enter the range values (y’s) in L2.
· Make certain the values are  in order and that the x and y values correspond.
Alg 4.0b 



  Surprise Picture
1) Follow the directions to set up your calculator to create this picture.
	1. (-2,2)
	9. (-6,-16)
	17. (3,-15)
	25. (1,0)
	33. (9,11)
	41. (-10,9)


	2. (-4,0)
	10. (-3,-17)
	18. (6,-11)
	26. (0,2)
	34. (7,16)
	42. (-7,6)


	3. (-6,-3)
	11. (-1,-17)
	19. (6,-9)
	27. (1,4)
	35. (5,17)
	43. (-5,5)



	4. (-6,-8)
	12. (-2,-15)
	20. (4,-11)
	28. (3,5)
	36. (3,17)
	44. (-2,4)



	5. (-4,-12)
	13. (-2,-13)
	21. (2,-11)
	29. (4,2)
	37. (1,16)
	45. (-2,2)


	6. (-4,-14)
	14. (1,-13)
	22. (3,-9)
	30. (5,1)
	38. (-1,15)
	

	7. (-7,-12)
	15. (0,-16)
	23. (3,-6)
	31. (8,4)
	39. (-7,14)
	

	8. (-9,-12)

	16. (1,-17)

	24. (2,-3)
	32. (9,7)
	40.(-10,12)
	


2) After the coordinate points are entered, press GRAPH  

3) Press TRACE to move from coordinate point to point using the arrows. Record the coordinate points for the following.
· The tip of the nose. _________ 

· The tip of his right toe. __________ 

· The tip of his left toe.__________ 
· The back of his neck. _________ 
· The coordinate ( -6, -16 ) is on his ____________ .

· The coordinate ( 8, 4) is on his _________ .

· What do you think a good coordinate would be for his eye?________ 
· Did you have as much dog-gone fun as I did? (don’t answer that!)

Which Way Snoopy?
Predict what you could do with your lists to…

· Make snoopy face the opposite direction?

· Flip Snoopy upside down.

· Flip Snoopy upside down facing the opposite direction

· Make snoopy fall on his tail (falling right).

· Make snoopy fall on his nose (falling left).

Experiment with the following to help you.

1) Plot these points on a grid. Connect the points as you go.. Then draw a reflection of the figure in quadrant 1. Fill in the new point coordinates: 
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	x
	y
	
	x
	y

	-6
	6
	
	
	

	-6
	1
	
	
	

	-2
	3
	
	
	


Plot these points. Draw a reflection in Quadrant III. Fill in the new points.

	x
	y
	
	x
	y

	6
	-6
	
	
	

	6
	-1
	
	
	

	2
	-3
	
	
	


Explain what you must do to reflect from left to right or right to left..
[image: image3.emf]10

5

-5

-10

-10 10

B

A

C

E

D

F

4

3


Now plot these points. Change the x values to the opposite sign and graph..

	x
	y
	
	x
	y

	-6
	6
	
	
	6

	-6
	1
	
	
	1

	2
	3
	
	
	3


	x
	y
	
	x
	y

	6
	-6
	
	
	-6

	6
	-1
	
	
	-1

	-2
	-3
	
	
	-3


What happened? Why?
2) Plot these points on a grid. Connect the points as you go. Make a reflection of this figure in quadrant I. Record the coordinates for the reflection in the table. What change must be made in the coordinate points?________________________________
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	IV
	
	I
	
	III

	x
	y
	
	x
	y
	
	x
	y

	5
	-2
	
	
	
	
	
	

	3
	-4
	
	
	
	
	
	

	5
	-5
	
	
	
	
	
	

	2
	-7
	
	
	
	
	
	

	2
	-2
	
	
	
	
	
	


Reflect the figure in quadrant I and put it into Quadrant III. What must happen?

Explain the difference between reflecting back and forth and reflecting up and down.
Now go back and check or revise your answers about moving Snoopy. Think hard about the falling moves!

Slides and Flips
Transformations on a Coordinate Plane
1) Write the coordinates for …


Figure 1 _____________________


Figure 2 _____________________
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2) What happened to figure 1 to transform it to figure 2? 

3) Predict the coordinates for triangle 1 if shifted 3 units right. 
4) Write a rule to help you remember how to slide a figure horizontally using just the coordinate points.

5) Write the coordinates for the triangles.

Triangle 3________________________


Triangle 4 _______________________

6) What happened to figure 3 to transform it to figure 4? 

7) Predict the coordinates for triangle 3 if shifted up 5 units. 
________________________________
8) Write a rule for transforming a shape vertically using just coordinate points.

9) Write the coordinates for…


Figure 5 __________________________

 
Figure 6 _________________________
10) What happened to figure 5 to transform it to figure 6? 

11) Predict the coordinate points for figure 6 if reflected over the y axis. Verify your prediction.

12) Write a rule to help you remember what to do to flip a figure over the x axis. Over the y axis.


13) Describe the transformation of figure A needed to transform it to each congruent figure below? 

Figure B

Figure C

Figure D

Figure E

Figure F
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