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Unit Circle

Teacher Directions

Synopsis

Students use special right triangles and angle/arc measures to build the x and y - coordinates that correspond to sine and cosine on a  unit circle.

Main Standard

T 2.0     Students know the definition of sine and cosine as y - and x -coordinates of points on the unit circle and are familiar with the graphs of the sine and cosine functions.

Materials

Compasses, Protractors, Rulers, Scientific Calculators, Blank Paper

Copies, Special Right Triangles.

Teacher Directions
Warm-up

Have students recall from Geometry how the sides of a triangle are represented in special right triangles.  Have them work on activity sheet, Special Right Triangles.  Students should keep this sheet to reference for the next section.
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Directed Instruction

Pass out a blank sheet of paper.   Give directions to and demonstrate the following and have students do the same on their paper.

· Draw an x/y axis in the middle of the paper.

· Draw a large circle in the middle of the paper and reference it as a unit circle, marking the x - and y -intercepts as (1, 0) and (0, 1).

· Draw a 30( angle in the first quadrant with one of its sides on the x-axis.  Mark the triangle ABC (see sample). 

Group Work

Ask them to find the coordinates of the A.  

Here are some inquiry prompts you may want to use with the groups as you are walking around and as needed:

Prompts for coordinates

What is the x -value equal to in terms of the triangle ABC?  (equal to the length of the segment BC)

What is the y-value equal to in terms of the triangle ABC?  (equal to the length of the segment AC)

What type of triangle is ABC?  (30-60-90)

What is the length of the hypotenuse in terms of the triangle ABC?   (equal to the segment AB)

Prompts for length of segment AB

What is the relationship of AB in the circle?  (radius)

How much does the radius measure?  (1 unit)
Therefore, what does the hypotenuse of the triangle measure? (1 unit)

 Discussion

Once most groups have found the coordinates of A, have a group share how they found the coordinates.  Then put the following statement on the board:
Sine and cosine as y - and x -coordinates of points 

on the unit circle 

Ask the following questions:

Cosine of 30( is also known as the x -value of the coordinate on the unit circle.

What is cosine of 30(?

Sine of 30( is also known as the y -value of the coordinate on the unit circle.

What is sine of 30( ?

Give student groups 5 minutes or so to find the measurement of arc AE.  You may want to encourage the use of ratios to find the answer.  When most groups have completed, demonstrate or ask for a volunteer as to demonstrate how to find the measurement of the arc AE.

Once that has been found, discuss with the students how that angle can be referenced by the measure of the arc in the unit circle or the measurement of the angle.

Have the students create the following chart on the back of their paper:

	Angle
	Arc    (measure of intercepted arc in unit circle)
	Sine   (x -coordinate of point on unit circle)
	Cosine  (y -coordinate of point on unit circle)

	30(
	
	
	

	45(
	
	
	

	60(
	
	
	

	90(
	
	
	

	120(
	
	
	

	135(
	
	
	

	150(
	
	
	

	180(
	
	
	


Fill out the first line with the information you have figured from the work for the day.

Group Work

Have student groups find and fill out the measurements for the 45( angle in the chart by drawing a 45( angle onto their unit circle, forming a right triangle, and figuring out what the measurement of the sides of the right triangle are by using the information on special right triangles.

Homework

Have students complete all or part of their unit circle for homework.  You may want to assign a few a day until eventually the student has found all of the points for the upper section of the unit circle.  Note to the students that they may want to use symmetry to assist them in finding all of the lengths of the triangle.

Special Right Triangles
Given:

· triangle KIJ is equilateral

· segment KI measures one unit

· segment KH is perpendicular to segment IJ

Find:

Length segment IH 
______________

Length segment KH  
______________

Measure (KIH  
______________

Measure (KHI   
______________

Given:

· segment PQ measures one unit 

· (PRQ is a right angle

· measure segment PR = measure segment RQ

Find:

Length segment PR 
______________

Length segment RQ  
______________

Measure (PQR 
______________

Measure (QPR   
______________
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