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Topic:     Right Triangle Trigonometry in NASA World Wind
Grade Level:     Trigonometry (grade 11)
PA Math Standards:
· 2.3.11 A - Select and use appropriate units and tools to measure to the degree of accuracy required in particular measurement situations.
· 2.3.11 C - Demonstrate the ability to produce measures with specified levels of precision.
· 2.9.11 I - Model situations to formulate and solve problems.

· 2.10.5 A - Identify and compare parts of right triangles, including right angles, acute angles, hypotenuses and legs.
· 2.10.8 A - Compute measures of sides and angles using proportions, the Pythagorean Theorem and right triangle relationships.
· 2.10.11 A - Identify, create and solve practical problems involving right triangles using the trigonometric functions and the Pythagorean Theorem.
Goals:    
· To develop an understanding in how right triangle trigonometry can be used to analyze the world.
Objectives:     The student will be able to:
· Locate right triangles in the real world using NASA World Wind
· Calculate an angle and the hypotenuse of a right triangle.
· Create a right triangle using cities or buildings then calculate the angles and the distance of the hypotenuse.
· Explain the effect that right triangles would have on a non-Euclidean surface.
Materials and Resources:    Computer per student with NASA World Wind 

One worksheet per student




Calculator per student




Beach ball





Omni-grid right triangle ruler
Prerequisite skills:     Previous exposure to right triangle trigonometry



 Some exposure to NASA World Wind
Motivation:     1.  “Right triangles can be found throughout the world.  The distance from your house to the school may be drawn as a line segment.  A right triangle can be created from it where the distance from your house to school may be a leg or the hypotenuse of the triangle.  Angles can be calculated from this triangle if two lengths are known.  Right triangle trigonometry enables the ability to calculate the angle of the sun, height of an object, or in today’s case, the angle of inclination for part of Mt. Fuji.  Data can be gathered from the mountain through a program called NASA World Wind.  It allows us to observe the world with up-close detailed images along with measurements.  Our school or home could even be viewed!  This is an example of what technology and mathematics can create.”

Transition: Have students load NASA World Wind.
Lesson Procedure:     1.  Ask the students, what are the three main right triangle definitions for trigonometric functions?
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cos(θ) = 
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tan(θ) = 
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2. Pass out a worksheet per student.  Let the class know that the worksheet contains step by step directions.  If confusion and questions arise then they should be asked.  Have the class begin the worksheet.
3. Go around the room and answer any questions and make sure everyone is on task.
4. Collect the worksheets once the class finishes.
5. Present the beach ball to the class.  A sphere has a non-Euclidian surface.  Present the Omni-grid right triangle ruler to the class.  This ruler has a Euclidian surface.  Place the ruler on the beach ball.  Observe how the right triangle doesn’t completely touch the beach ball.  Think of what we just did with the earth.
6. Ask the class, how this might through off our calculations? *The sides of the triangle are larger on the earth do to the earth’s curvature.  The sum of the angles, for a triangle on the beach ball, is greater than 180º.*
7. Ask how this error could be minimized.  *Measure short distances or angles for buildings in a city.  This gives an answer with less error than measuring the distance or angles of two cities.  The greater the distance means the greater the error.*
Closure:         Quickly go over the definitions for right triangle trigonometry.
Extension:     Have some students present and explain their exploration problem to the class.  
Assessment:   Assessment is found in the student’s worksheet through the answers they provide.  Assessment is also found through the questions they raise.  Assessment is found in their reasoning for what happens when Euclidian geometry meets non-Euclidian geometry.  Evaluation may be found in the scoring rubric.
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