Picture This!

A Project for the Graphing Calculator
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Graphic Art: A Project for the Calculator

NCTM Standards:

· Understand patterns, relations and functions
· Understand relations and functions and select, convert flexibly among, and use various representations for them

· Understand and perform transformations
Student Expectations

The student will:

· Apply knowledge of functions to create calculator art

·  Improve current technology skills and learn new skills

· Apply and reinforce knowledge of transformation of functions

· Place restrictions on the graphs of functions

· Show their creativeness

Materials

     Graphing calculator

     Sheet of sample graphs

     Direction sheet with Helpful Hints

     Access to a computer with a graph link

Overview

This activity is designed to give students an opportunity to apply their knowledge of functions and graphing to create their own original art.  The students learn new calculator and computer techniques as they perfect their pictures and use the graph link to print their results.  Requiring the students to identify what part of the picture each equation produces enforces the relationship between functions and their graphs.  This fun project gives the students an opportunity to be creative in algebra.

Prerequisites

Students will need to know:

· How to use the graphing feature of their calculator

· Basic knowledge of functions and what their graphs look like

· Limitations of their calculators

Teacher Notes

· Plan to spend at least one class period introducing the project and explaining some of the advanced graphing techniques such as placing restrictions on functions
· Work through an easy example with the students.  Suggestion: if you do a heart in class require them to do something else for their picture or you will get 20 hearts!
· You will need a graph link and the program installed on at least one computer to print out the projects.
· Requiring the students to color and title their work enhances the pictures.
· I do not let my students use the draw feature of the calculator
· Some students will want to animate their work but the computer cannot print the ball bouncing, etc.
· Allow several days for the completion of the project.
Picture This! A Project for the Calculator

Directions:  It is time to show your artistic talent!  Write up to ten equations that when graphed on your calculator will produce a picture.  You must use a minimum of three distinct equations.  For example, a target with circles of three different sizes is considered one equation.  (The radius is the only thing changing.)  You may use Function Mode only (Y =).  You may not use Polar, etc.  Once you have a picture created to your satisfaction use the computer and graph link to print out your artwork.  Enlarge it to 200-250% so that it will be about ½ page.  Also print out your equations and the window that you used.  Please do not enlarge these.  For each equation identify the part of the graph that it draws.  Add color and a title to your artwork. Write at least a paragraph describing your project.  Include the goals of the activity, a description of your procedure, any problems encountered and what you learned from the project. 

Your Project is due on ____________________________________

Items to turn in:

1. Your art work complete with color and a title

2. The equations you used (link to computer and print out)

3. Each equation identified with what part of the picture it draws

4. The window you used (also link to computer and print)

5. Paragraph typed or written neatly in ink

Helpful Hints

Making a circle:  The Y = key is designed for graphing functions.  Since the graph of a circle is not a function, we must make adjustments.  

Take the equation of a circle
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, and solve it for y.  You will get two equations: 
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Decide on a value for r and enter those two equations in your calculator for Y1 and Y2 and graph.  If zoom6 (zstandard) is used, the screen will show an ellipse, not a circle.  This is because the screen is not square which causes distortion.  To make a round circle, zoom5 (zsquare) must be selected.

Sometimes the ends of the ellipses or circles do not meet.  This is a pixel problem.  There are 94 pixels horizontally and 62 vertically. To adjust for this you should make the Xmin and Xmax a multiple of 94 and Ymin and Ymax a multiple of 62.  For example, Xmin= -9.4, Xmax = 9.4, Ymin = -6.2 and Ymax = 6.2 works well.

Note 1:  If you are trying to conserve the number of equations you can condense the two above into a single equation by typing Y1 =(1, -1( 
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Note 2: If you want to graph only a piece of a function you may do that by placing restrictions at the end of the equation.  For example, if you wanted to graph a parabola for values of x between –2 and 2, you would type: Y1 = x2/(x>-2 and x<2).  The <, > symbols are found at 2nd math.  The “and” is found at 2nd math, logic.

Note 3:  You will want to leave the axis on while you are doing your work.  When you get your artwork completed you will want to turn them off so that they will not be in the picture.

Lines and Shading:  The slash on the left side of the functions indicates what type of line or shading will be used in the graph.  The choices are: thin line, thick line, upper shading, lower shading, draw, trace, and dotted line.  The draw and trace button can be used for animation.  An easy example:


(Lower shading) Y1 = sin x

(Draw or trace – small circle) Y2 = sin x
Set the mode to radian and use zoom7 (ztrig) and watch the roller coaster ride.

Sample Functions and Their Graphs
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Graphic Art Calculator Project
    Name____________________________
Grading Criteria Sheet

    Period___________________________
Picture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20 Points Possible       ________

Equations (Minimum of 3 unique required) . . . . . 10 Points Possible       ________

Equations Labeled . . . . . . . . . . . . . . . . . . . . . . . . . 10 Points Possible        ________
Window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 Points Possible          ________

Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 Points Possible         ________

Title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 Points Possible         ________

Originality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 Points Possible         ________

Creativity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 Points Possible          ________

Following Directions . . . . . . . . . . . . . . . . . . . . . . . 5 Points Possible          ________

Turned in on or before due date . . . . . . . . . . . . . . .5 Points Possible          ________

Paragraph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 Points Possible          ________

Typed or written in ink  . . . . . . . . . . . . . . . 5 Points Possible          ________


Spelling, punctuation, grammar . . . . . . . .  .5 Points Possible         ________


Content . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 Points Possible        ________

Bonus: More than 5 unique equations . . . . . . . . . .(5 Bonus Points)          ________

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Points Possible   _________
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