Radian Measure

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A2.M.1 Define radian measure

A2.M.2 Convert between radian and degree measures
Big Idea: 
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Old Definition of an Angle:  Two noncollinear rays with a common starting point, which is known as the vertex of the angle.  The measure of such angles is generally 
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, as can be observed on a protractor.

New Definition of an Angle:  A measurement of direction formed when a ray is rotated about its endpoint.  

· The measures of angles created when the ray is rotated in a counter-clockwise direction are positive and the measures of angles created when the ray is rotated in a clockwise direction are negative.  

· There are no limits on the size of angles, either positive or negative.  (Example:  Two complete counterclockwise rotations of the ray would produce an angle of 720 degrees, or 4 pi.)

Radian Measures:  One radian is defined as the measure of a central angle of a circle that intercepts an arc that has the same length as the radius of the circle.

· The sum of the lengths of all arcs of a circle equals the circumference of the circle.

· The circumference of a circle is related to the radius of the circle by the equation 
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.  Thus, there are 
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 arcs, each with length 
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, in a circumference.

· One-quarter way around the circumference equals 
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Thus, there are 
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 radians in an angle of 90 degrees. 

· Half way around the circumference equals 
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Thus, there are 
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 radians in an angle of 180 degrees.

· Three-quarters way around the circumference equals 
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Thus, there are 
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 radians in an angle of 90 degrees.

NOTE:  The word radian is typically omitted when writing the measure of an angle that is measured in radians.  Students need to be told this.

Converting Between Radian and Degree Measures.   Proportions can be used to convert between radians and degrees.  Set up the proportion as ratios of parts and wholes, as follows:  
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Working with Graphing Calculators:  When using a graphing calculator, it is extremely important to know whether the calculator is set in radian or degree mode.  Trigonometric functions such as sine, cosine, and tangent can be worked in either mode.  

Angles in Standard Position:  An angle is in standard position when its vertex is at the origin and its initial side lies on the x-axis.  The terminal side is the side that is rotated.  

Co-Terminal Angles:  Co-terminal angles are angles in standard position whose terminal sides overlap one another.  

Modeling: 

· The sum of the absolute values of co-terminal angles will be a multiple of 360 when one angle is positive and the other is negative.  

Example:
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· If both angles are positive or both angles are negative, the difference between the measures of co-terminal angles will always be a multiple of 360.

Examples:
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Check for Understanding: 

Guided Practice #1: 

Convert the following to equivalent measures:
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Guided Practice #2: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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