SPAGHETTI GRAPHS

I.  Unit Circle.


1.  Use a meter / yard stick to draw an x-y coordinate plane.  (Use pencil.) On this coordinate you are going to draw a unit circle.  The unit you will use for the radius of the circle is one spaghetti length.  Make your coordinate just large enough for the circle.  Make the circle on the far left side of your length of paper. 


2.  Use a protractor to mark out the following places on the circle: 0(, 15(, 30(, 45(, 60(, 75(, 90(.  Continue to mark every 15( around the entire circle.  Label each mark in both degrees and radians as a standard position angle.  (Example: Label 150( and 5(/6 at the same place.)  See diagram A below.

II.  Spaghetti graph set-up.


1.  Use a meter / yard stick to draw another x-y axis.  The x axis should run down the middle of the paper for the entire length.  The y axis should be 6 in from the left end of the x axis.  See the diagram below.  See diagram B below.


2.  Divide the x axis into increments that correspond to the markings you made around the circle.  Use the scale:  6 inches= 90(.  How many inches corresponds to 15(?_______  Label each increment on the x axis with both radians and degrees.  Label every 15( to the end of your paper.  



[image: image1]
III.  Spaghetti graph.


1.  Find out from your teacher if your group is to graph sin or cos.


2.  Make a triangle out of spaghetti noodles at 15(.  Use a whole spaghetti noodle for the radius.  Break off a noodle to the correct length for the opposite side (y).  Break off another noodle to the correct length for the adjacent side (x).  (If you are graphing sin, you will use the opposite (y) piece for each triangle you make.  If you are graphing cos, you will use the adjacent piece for each triangle you make. )


3.   Move the appropriate piece (either x or y) to the long graph shown in diagram B.  Place it vertically at the 15( mark.  Put one end of the noodle on the x-axis at 15(.  It should be perpendicular to the x axis.  Mark the height of this noodle on your graph. 


4.  Make a triangle out of spaghetti noodles at 30(.  Use a whole spaghetti noodle for the radius.  Break off a noodle to the correct length for the opposite side (y).  Break off another noodle to the correct length for the adjacent side (x).  (If you are graphing sin, you will use the opposite (y) piece for each triangle you make.  If you are graphing cos, you will use the adjacent (x) piece for each triangle you make.)

5.  Move the appropriate piece (either x or y) to the long graph shown in diagram B.  Place it vertically at the 30( mark.  Put one end of the noodle on the x-axis at 30(.  It should be perpendicular to the x axis.  Mark the height of this noodle on your graph.

6.  Continue this procedure for each increment marked on your unit circle.

7.  Special cases:  at 90( the adjacent piece is zero and the opposite piece = the radius length.  
8.  Quadrant II:  The cosine values are negative, so place the noodles below the x axis, but still perpendicular to it.  

9.  Quadrant III.  Both sine and cosine are negative, so place the noodles below the x axis.  

10. Quadrant IV.  The sine values are negative, so place the sin values below the x axis.  

11.  Consider the patterns that you have established with your graph.  Use these patterns to graph the values of x below 15(.  Mark your graph at the correct height at 0(, -15(,

 -30(, -45(.

12.  Sketch a copy of the large graph you just completed onto Diagram B.  Indicate whether you sketched sin or cos.

13.  Answer the following on this paper.

A.  What patterns did you notice in your graph?


B.  Did you graph sin or cos?


C.  Does the graph start at zero or one?


D.  How many degrees until your pattern starts to repeat?


E.  What is the maximum value of your graph?  Give as an ordered pair.  


F.  What is the minimum value of your graph?  Give as an ordered pair.  


G.  What would your graph look like for values over 360(?


H.  Make an extended sketch of your graph for -180( 
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