

	Geometry /Unit 2/Lesson Seed
	[USING SIMILAR TRIANGLES TO DISCOVER TRIGNOMETRIC RATIOS]



MSDE Mathematics Lesson Seed 
	Domain 
Similarity, Right Triangles and Trigonometry

Cluster Statement 
 Define trigonometric ratios and solve problems involving right triangles.

 Standard 
G.SRT.6 Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for acute angles.


	Purpose/Big Idea:  

Students make connections between ratios of sides of similar right triangles and the tangent ratio and between the tangent ratio and the slope of a line.


	Materials:  

· Carefully drawn right triangles that are all similar to one another but different sizes. 
Each triangle should be oriented and labeled the same.
· Rulers.  
· Protractors.
· A line with m = a/b (where a and b represent side lengths) drawn on a typographic grid system (graph paper)


	Description of how to use the activity:

· Each student or groups of students receive a triangle.

· Students measure the angles and the legs of their triangle.

· Students form the ratio of side a to side b and the ratio of side b to side a.

· Students should note that after simplifying the a/b ratio they should all be equivalent.  After simplifying the b/a ratio they should all be equivalent.

· The teacher should lead a discussion about whether this result will occur for any similar right triangle that the teacher could have drawn.  The discussion should culminate in informing students that this ratio is commonly called the tangent and proper notation should be introduced: tanA = a/b and tanB = b/a.

· Calculators could be used at this point to determine tanA and tanB.  It should be noted that the results will be a/b and b/a.

· At this point the teacher should display a  previously drawn line for students and ask students to tell the slope of the line.  Discussion should continue so that a right triangle representing the slope is formed and students recognize that the triangle has the same ratio a/b as all previous triangles.  Students can then be guided to realize that m = tanA.

· As a culminating activity, students can be asked to determine the horizontal length and the height of a handicap ramp that meets regulations – the angle that the ramp makes with the ground must be less than 5.7106 degrees.

· Other applications include building highways on grades and roofs.


	Guiding Questions:

· Can you draw a picture of this situation?
· Are there any formulas that can be used?
· What should the answer look like?
· What technology can be used?
· Did you answer the question?
· Was the answer the only solution or is there a better solution?


	Modifications for ELLs and Struggling Learners:
· Students should have access to graphing calculators that they may use to help reduce fractions.
· Teacher should display in the classroom, a right triangle labeled ABC with corresponding sides to eliminate confusion of the corresponding sides a, b, and c.  Consider color-coding the displayed triangle as shown above.
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