Using Basic Graphs and Transformations to Draw Pictures
The purpose of this project is for you to program your calculator to draw a picture that incorporates many of the “basic graphs” that we have studied in class as well as your knowledge of transformations (vertical shifts, vertical stretches and shrinks, horizontal shifts).

You will write a program to draw the picture.

Here is a list of the Basic Graphs that you can/must use:

  1.  y = mx + b 


slanted line

  2.  y = c



horizontal line

  3. 
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absolute value
  4. 
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parabola (quadratic)

  5. 
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cubic

  6. 
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hyperbola

  7. 
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square root (radical)

  8. 
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semicircle (top, bottom, both)

  9. 
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greatest integer (step)

10. 
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cube root

11. 
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exponential (“easy chair”)

12. 
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tangent

13. 
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sinusoid

Requirements:

1. every picture must contain at least one sinusoid (#13)

2. 5 different “Basic Graphs” including #13 makes you eligible for a ‘C’
3. 7 different “Basic Graphs” including #13 makes you eligible for a ‘B’

4. 9 different “Basic Graphs” including #13 makes you eligible for an ‘A’

5. 10 – 13 different “Basic Graphs” makes you eligible for bonus points

6. you must use some sort of transformation on at least 90% of your functions

7. you must use restricted domains (for example: DrawF (2x+3)/(x>5)  ) on at least 80% of your functions (see the explanation for restricted domains later in this document)
8. you must have a minimum of 10 DrawF statements in your program

9. you may not use any other Draw commands except the DrawF command

10. your picture must be recognizable

11. bonus points can also be earned for extra creative drawings as perceived by the teacher

What You Will Turn In When Finished

1. Either a “hand drawn” sketch of your picture drawn before your calculator picture was constructed, OR a print out of a picture that you wanted to have your calculator “draw”.
2. A paragraph explaining what your picture is.

3. A list of all the functions (equations) that you used in your drawing classified by number (1 to 13 from the list above)


For example: 1) y = 2x + 3




    y = - x  + 1




2) none




3) 
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4. A paragraph discussing the following:


a) what you liked about this project


b) what you disliked about this project


c) what you learned while doing this project


d) what problems that you encountered while doing this project


e) any other comments you would like to share 

Helpful Hints

1. Restricted domains  If you want to graph only a portion of a function, you may do so by placing restrictions at the end of the expression. Note that the restrictions are always preceded by a division forward slash: / , and that the restrictions must be enclosed by parentheses.

For example, if you want to graph a parabola for values of x greater than 2, you would type the following:

DrawF  
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    Note: the > and < signs are found at  [image: image15.png][Gana )] e



 , which is TEST.
Or if you would like to draw a sinusoid from -1.3 to 2.1, you would type the following:
DrawF 
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Note: the ‘and’ is found at [image: image17.png]Gz e |



 , which is LOGIC. NOTE: do not type the word ‘and’, the calculator will not recognize it as the word ‘and’.
2. Use a convenient and square window to develop your picture. Since there are 94 pixels horizontally and 62 pixels vertically, you should use an Xmin and Xmax that are separated by a multiple of 94 and a Ymin and Ymax that are separated by a multiple of 62.

One possibility: Xmin = - 9.4, Xmax = 9.4, Ymin = -6.2, Ymax = 6.2 (Xscl and Yscl’s don’t matter here because you will be turning off the axes anyhow)

2nd possibility: Xmin = 0, Xmax = 9.4, Ymin = 0, Ymax = 6.2 (Xscl and Yscl’s don’t matter here either). Another rule of thumb is that the ratio of x to y is 3 to 2 (approximately) to be a square window.
3. You may wish to “try out” your picture in graph mode by using the window you choose along with typing your functions into y1= or y2= or y3 = , … You can also use restricted domains while graphing in the y= menu.

For example:  y3 = 
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 would graph a parabola when the x-coordinates are greater than 2.
4. You will want to leave the axes on while you are developing your picture. When you get your artwork completed, you will want to turn off the axes so that they will not be in the picture.

Axes are turned on and off in the [image: image19.png]


, which is FORMAT, menu.
5. You may wish to consult the TI-83/84 manual that came with your calculator.

Or you can search for an electronic manual at TI’s website: education.ti.com.

The following is a short program that you can use as a model. The convenient and square window that is being used here is: 
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This program is going to draw this “car.”
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To Enter the Program Into Your Calculator

1. Press the [image: image21.png]PRGH.



 key on your calculator; select NEW: [image: image22.png]EXEC EDIT
HCreate Mew



 to create a new Program

2. For the name of the program: use the first three letters of your first name and the first three letters of your last name:  [image: image23.png]FROGRAM
Hame=TOMREA




3. 1st line of program: [image: image24.png]


, which is DRAW, select 1: [image: image25.png]POIMTS STO
O3



 to clear any drawings that may have been there before.
4. Notice that each time you hit [image: image26.png]ENTER



, you get a new command line. Each new command line begins with a colon :
5. 2nd line of program: Axes Off.  To obtain this: [image: image27.png]


, which is FORMAT. 

Select  [image: image28.png]AxesOff



 by pressing  [image: image29.png]ENTER



.  Then [image: image30.png]ENTER



 again to obtain a new command line.
6. 3rd line of program will turn off any functions in the y= menu (we don’t want them to graph): [image: image31.png]&0 )(4)(2)



, which is VARS, Y-VARS, 4:On/Off, 2:FnOff

[image: image45.emf]So far:

7. 4th line of program will turn off any Plots that you might have on:
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8. Next set the window that you want to use and you have several options. Go back and reread 2: Use a convenient and square window to develop your picture located on page 2.

For this example I will use this window: 
[image: image33.wmf]9.49.46.26.2
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, which means – 9.4 will be stored into VARS, 1:Window, 1:Xmin. It will look like this on the screen: [image: image35.png].4 Emin




Follow a similar pattern to obtain the rest of the window as shown below:

[image: image46.emf]
9. You are now ready to enter your functions using the DRAW menu, DrawF command:

[image: image36.png]


.  Notice that you never type in y or the = key when using the DrawF command.
Additional Programming Hints:

· Put the equation into the y= menu and graph it to make sure it is what you want before putting it into the program
· Use [image: image37.png]CLEAR



 to clear a line from your program that you do not like

· Use [image: image38.png]e



 to insert a blank line into the program

· NOTE: you can have several blank lines in your program. It is even a good idea to have blank lines to serve as “separators” so that you can read  your program more easily.
· When you want to leave the program as you are writing it, [image: image39.png]


 to quit. The program is automatically saved with any changes you made to it.

· If you wish to change or edit a program that you already have named, from the home screen type: [image: image40.png]PRGH.



, arrow (cursor) over to EDIT, then arrow (cursor) down to the name of the program that you want to change (it must be done in this specific order):

[image: image47.emf]

Hit  [image: image41.png]ENTER



.


Then arrow (cursor)  inside the program to where you wish to make changes.

NOTE:  This project was created with input from several other teachers and I thank them for their assistance and willingness to share:

Jane Barnard from Missouri

Corey Boby from Arkansas

Betty Mayberry from Tennessee
Retha Gipson, Susan Creekmore, and Heather Riddle from Arkansas

Ron Lancaster from Ontario, Canada

Robert Rowe from Missouri

Isn’t it amazing what we can accomplish now that The World Is Flat?

The World Is Flat, written by Thomas L. Friedman
C 2007 Reardon Gifts, Inc. but also With A Little Help From My Friends
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