Exploring Sine and Cosine Curves

Using the Unit Circle and Spaghetti




Hands on Activity By: Stephanie Rivera
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About this Activity:

~During this activity, students will learn how to draw cosine and sine by using the unit circle and spaghetti. By doing this, students will draw the graph on the y-axis.

~Students will have prior knowledge on what is a cosine and sine 
Goals:

~Students will explore characteristics and patterns between sine and cosine.
~Students will apply different relationships and draw graphs of cosine and sine.
Objectives

~Given uncooked spaghetti, paper, string, unit circle, marker, and ruler, the student will identify and use them to draw a sine graph with 90% accuracy.

~Given uncooked spaghetti, paper, string, unit circle, marker, and ruler, the student will identify and use them to draw a cosine graph with 90% accuracy.

Materials:

~Uncooked spaghetti

~Paper (about 8’ long)

~Circle Printout

~1 piece of string (about 6’ long)

~1 black marker

~Masking tape

~1 meter stick

Setting up the class:

~Divide the class into groups. Each group should be at least 3 or 4 students.

~Each group will recieved the supplied materials.

~Assign each group to do either sine or cosine. If they finish early, then have them start doing the other graph.

Getting ready and started:

~Create an axis on the paper

~Tape your half circles together. The circle has a radius of one spaghetti. It means that the unit circle has radius of one spaghetti unit. As shown below:

	




~Place the string around the circumference all the way around circle.

~Lay the string down on the x-axis

~Wherever there is a mark on the string, make a small mark on the x-axis. (it would be every 15 degrees on the x-axis)  As shown belown:

	




~Use the spaghetti to mark one unit length above and below the origin on the y axis. Label the marks 1 and -1
Getting to work and doing the activity:

~Place a piece of spaghetti on the circle to represent the radius for the 15 degree mark.

~Question: When we’re looking at the coordinates, which represent sine? Cosine?

~The next steps depend on whether or not you are creating the sine Graph or the cosine graph.

Sine Graph:

~Break a piece of spaghetti to the length of the vertical leg of this triangle, from the 15 degree mark on the circle to the x-axis. This spaghetti piece will represent the y-value where x=15 degree.

~Tape the spaghetti to the graph, placing it so that it is touching but above the x axis at 15 degree.

~Continue creating triangles and transferring the vertical lengths for the marks on the unit circle.

~When the spaghetti  piece ends up under the x-axis in your circle, you need to place it under the x-axis on the paper

Cosine Graph:

~Break a piece of spaghetti to the length of the horizontal leg of the triangle.

~ Tape the spaghetti to your graph, placing it so that it is touching but above the x axis at 15o  (since y is positive in this position)

~Continue creating triangles and transferring the horizontal lengths for all marks on the unit circle.

~REMEMBER:  Although the spaghetti pieces are horizontal on your circle, you need to place the perpendicular to the x-axis on your paper!

~REMEMBER:  positive x values on your circle are represented by placing the spaghetti above the x-axis.  Negative x values on your circle are represented by placing the spaghetti below the x-axis. 

Key Questions:

~If you change the radius of the circle (length of spaghetti) what will happen to your graph?

~Select an angle between 0 o and 360o.  Based on the graph your created (either sine or cosine), would you have placed the spaghetti above or below the x-axis.  Why?

~Using the same angle as before, find another angle that would require you to place the spaghetti in exactly the same way – same length, same direction.  What do you notice?

~Using the same angle as before, how many angles can you find that would be exactly the same length but on the opposite side of the x-axis?  Name them.  What do you notice?

~At what angle does the graph repeat itself?

~What is the approximate height of the triangle at 30o?  (We call this Sin30o or Cos30o depending on which graph you created) 

~Why does sin300 equal sin150o?
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