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	Resources:

TI 83+ graphing calculators for every student.

JMAP Unit Circles Worksheet

	Homework:

JMAP Unit Circles Worksheet 

	Evaluation:

JMAP Regents Book by Topic
Geometry/Angles/Unit Circles


Classroom Dialogue

Unit Circles:  A unit circle typically has three features:

1. A coordinate plane.

2. A circle with its center at the origin and a radius of 1 unit.

3. An angle in standard position that intersects the circle.

	Example
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Gee Whiz Things to know about Unit Circles:

· The absolute values of the (x,y) coordinates of the point where the inscribed angle intersects the circle are the lengths of the sides of the inscribed right triangle.

· The y coordinate is equal to the sine function of the inscribed angle.

· The x coordinate is equal to the cosine function of the inscribed angle.

· The slope of the hypotenuse is equal to the tangent function of the inscribed angle.

(continued on next page)

· The six trigonometry functions can be expressed as:


[image: image2.wmf]1

sincsc

1

1

cossec

1

tancot

oppyhyp

xx

hypoppy

adjxhyp

xx

hypadjx

oppyadjx

xx

adjxoppy

====

====

====


· The Pythagorean Theorem says that the sum of the squares of the lengths of the sides of any right triangle inscribed in such a unit circle will equal 1.
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(NOTE:  This leads to the general equation of a circle, which is 
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· Expanding the Circle:  When a unit circle is dilated (expanded or shrunk) so that its radius is not equal to 1,  it is no longer called a unit circle, and the 1 unit in the six trigonometry functions must be expressed in terms of the radius of the circle, as follows:
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NOTE:  If you know any point through which the angle passes, you can find the radius of a circle with center at the origin and passing through the given point by using the equation of a circle 
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 (a derivation of the Pythagorean Theorem).  Once you know the value of r (the distance of the point from the origin), you can use the above shown trigonometric identities.

(This Space is Blank)

Relating Signs (pos. or neg.) of Trigonometric Functions to Quadrants

The Regents Math B examinations, for some reason, love to ask questions about the signs of different trigonometric functions in different quadrants.  This is probably a holdover from the days when trigonometric functions were obtained from printed tables that only went to 90 degrees.  Knowledge of the coordinate grid system and the trigonometric functions of unit circles make these questions easy. 

	1. Build a grid using knowledge of the quadrants and SOH-CAH-TOA.
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	2. Add to the grid the signs of the x and y values for each quadrant.
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	3. Use SOH-CAH-TOA to recall the basic trigonometric functions.  NOTE.  The reciprocal functions use the same inputs, so the positive vs negative outcomes will be the same.
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	4.  Determine which trig functions will have positive values in each quadrant.
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All Students

Take Calculus


NOTE:  The reciprocal functions are the same signs.

	5.  Once derived, the mnemonic All Students Take Calculus can be used to remember the signs of the various trigonometric functions in each quadrant.  The only question left concerns the signs of the trigonometric functions when the angle is co-terminal with the x and y axes.  The easy solution is to use a graphing calculator and input the given function (or its co-function) and solve for 0, 90, 180, 270, or 360 degrees.


Class Activity:  Students should complete the JMAP Unit Circles Worksheet.

NYS Core Performance Standards:

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5e.
Use trigonometry as a method to measure indirectly.

5f.
Apply proportions to scale drawings and direct variation.

5g.
Relate absolute value, distance between two points, and the slope of a line to the coordinate plane.

5h.
Explain the role of error in measurement and its consequence on subsequent calculations.

5i.
Use geometric relationships in relevant measurement problems involving geometric concepts.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7e.
Apply axiomatic structure to algebra.
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