Introduction to Sine and Cosine Graphs

Spaghetti Trig
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Materials:

Colored computer paper – 1 piece for each student as they walk in.  

For each pair:

Tape - one 5” piece

Yarn about 1 foot 

Glue Stick
Spaghetti – 10 to 12 noodles
Marker (a different color than the yarn)

Packet with Procedure and Unit Circle (attached)

Procedure:

1. Half of the class will be making a COSINE graph.  Use X coordinates only!

The other half of you are making a SINE graph.  Use Y coordinates only!

2. Find a partner and tape your pieces of paper together small end to small end.  

3. On the copy of your unit circle in this handout, label the exact values for all the special (30, 45 and 60 degree) angles in each quadrant.  Mark the ordered pairs for the points where the unit circle intersects the x and y axes as well (quadrantal angles 0, 90, 180, 270).

4. Wrap the string around the unit circle.  One end of the string should be placed at the point ( 1 , 0 ).  Use a marker to mark points on the string at each of the special and quadrantal angles.  
We are interested in finding a function in terms of the angle 
[image: image33.wmf]13

,

22

æö

-

ç÷

ç÷

èø

 that will give us the value of the x-coordinate of each point and a function in terms of the angle 
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 that will give us the value of the y-coordinate of each point.  

Reminder 
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.  Let 
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.  This means that if we are to graph the sine or cosine function, not both on your two sheets of paper, and our new independent variable is the angle 
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5. Draw a set of coordinate axes on one of the taped pairs of paper.  Place the paper horizontally and place the origin in the center of the paper.  Since 
[image: image8.wmf]q

 is the independent variable, the horizontal axis should labeled 
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 and the vertical axis should be labeled 
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6. The yarn can now be placed along the horizontal axis with the end of the string, that started at the point ( 1 , 0) on your unit circle, now placed at the origin since this represents 
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.  The marks that we made on the yarn will give us the angle measures that we need.  Thus the first mark can be transferred to the paper and labeled 
[image: image13.wmf]6

p

.  The second mark can be transferred to the paper and labeled 
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, etc.  Once you have labeled the positive horizontal axis, flip the string over the y axis and label the negative horizontal axis using the same marks.  Make sure you use negative angle measures to the left of the y axis.

7. Go back to the unit circle.  Since we are interested in the sine function (which corresponds to the y-value of each point) or the cosine function (which corresponds to the x-value of each point), we are interested in the distance a given point is from the horizontal or vertical axis.  
This is where the spaghetti will help.  
For Sine Graphs: at an angle measure of 0, the y value is 0, thus we will not need any spaghetti.  However, at 
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, the y value is 
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.  Place a noodle of spaghetti vertically with one end on the horizontal axis and the remainder of the noodle going through the point 
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.  Break the noodle off at that point.  The noodle gives us a visual image of (the y-value) 
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 at 
[image: image19.wmf]6

p

.  Take that piece of spaghetti and glue (or place) it on the paper at 
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.  Since the y-value was positive, then the spaghetti should be placed above the horizontal axis.  
For Cosine Graphs: at an angle measure of 0, the x value is 1.  Place a noodle of spaghetti horizontally with one end on the vertical axis and the remainder of the noodle going through the point ( 1 , 0 ).  Break the noodle off at that point.  The noodle gives us a visual image of (the x-value) at 0.  Take that piece of spaghetti and glue (or place) it on the paper at 0.  Since the x-value was positive, then the spaghetti should be placed above the horizontal axis.  

For All Graphs:  Repeat this process for all the special and quadrantal angles.  When you get to the third and fourth quadrants, the y-values are now negative.   Therefore, you have to place the spaghetti below the horizontal axis.
8.  Put your names on the front of your project and hang it in the hallway.
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