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Topic or Unit of Study (Title):  Graphing Sine and Cosine
Grade Level: High School (10-12th grade)
Materials: 
Butcher or art paper (about 8 ft per group) 

Uncooked spaghetti 

Masking tape 

Protractors 
Compasses (whiteboard size)
Meter sticks 

Colored markers or pencils 

Twine, rope, or yarn (about 7 ft per group) 

Pre-Assessment Overhead 

Questions from the Unit Circle Answer Key
Graphs from the Unit Circle: Radians Activity Sheet 

Questions from the Unit Circle: Radians Activity Sheet

Summary (and Rationale):  
I. Focus and Review (Establish Prior Knowledge): 

Using the Pre-Assessment activity, show the first question and have students label the lengths of the sides. Then show the second question and have students answer. Then review and discuss the answers to both questions as a class.
ANSWERS: For Question 1, the side lengths are 3, 4, and 5. For Question 2, cos θ should be written on the side on the x-axis and sin θ should be written on the side perpendicular to the x-axis.

 [10-15 minutes]
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	Students will understand connection between the unit circle and the graphs of sine and cosine functions by completing the spaghetti activity. Students will be able to draw the graphs of sine and cosine functions and describe the domain, range, maxima, minima, and intercepts of each graph.
	Students will work in groups to complete the activity sheet with 80% accuracy. As a part of the activity they will be placing their “pictures” on the wall around the classroom if they are correct. 


State the objective: [1 minute]
Assessment: no additional assessment needed
III. Teacher Input (Present tasks, information and guidance):  [5-10 minutes]
You need to get into groups of three and draw a circle on the large paper using the length of a spaghetti as your radius. You will also need to correctly measure and mark angle measurements. Each of you, in addition, need to individually complete the activity sheet as your group completes the activity.

Next to the circle, you will draw a graph as instructed by the activity sheet. You are expected to correctly transfer the heights of the spaghetti pieces and angle measurement from the unit circle to the graph. You will need to be able to express verbally what your group has labeled the x-axis with, why that is correct, and what function your group has graphed. 

IV. Guided Practice (Elicit performance): [45 mintues]
Students will complete the activity sheet

V. Closure (Plan for maintenance): [10 minutes]
Students will draw a graph of y = sin x, including 2 complete periods, from x = –2π to x = 2π. Students will do same for y = cos x on a different set of axes. 
VI. Independent Practice: [5minutes]
For homework students will describe the domain, range, maxima, minima, and intercepts of each graph.
STANDARDS:
F-TF.4. (+) Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions.
F-TF.5. Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, and midline.

HS.TT.1   Use technology and other resources for assigned tasks.
Plans for Individual Differences: 

I provide flexible grouping because I will team up students that need extra help with students that better grasp the concepts. I can also provide tiered assignments by dividing the worksheet into sections for students that need the work broken up.  Working in small groups will also give me more of an opportunity to see where each student is on the material and how well they are making the connections. 
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