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	Resources:

TI 83+ graphing calculators for every student.
One sheet of 
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 plain white paper for each student
JMAP Similarity Worksheet. 

	Homework:

JMAP Similarity Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Geometry/Solids and Similarity/Similarity


Classroom Dialogue

BIG IDEAS:  

Congruent means “same shape, same size.”

Similar means “same shape”  

Similar polygons have congruent corresponding angles and proportionate corresponding sides.  

Concentric circles are similar figures with different radii

The ratio of the lengths of corresponding sides of similar polygons is constant.  This ratio is called the similarity ratio.  

Similar figures are dilations of one another, and the similarity ratio is a scalar.

The ratio of any two corresponding sides of similar figures forms a proportion with the ratio of any two other corresponding sides of the same figures.

The cross products of a proportion are equal.  For example, 

if 
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If the similarity ratio of two similar figures is 
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, then:

· The ratio of their perimeters is 
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· The ratio of their areas is 
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· The ratio of their volumes is 
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Similar Right Triangles Activity:  This activity provides hands on experience with finding corresponding parts of similar triangles and in computing the lengths of corresponding sides and the areas of similar triangles.

STEP 1.  Each student is given a single sheet of 
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 plain white paper.

· On one side of the paper, label two edges as 
[image: image12.wmf]1

8

2

 inches and two edges as 11 inches.
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· On the opposite side of the paper, draw a happy face, a tree, or some other simple drawing.

STEP 2.  Think of the paper as a rectangle with two diagonals.  Fold the paper along one diagonal of the rectangle.  
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Cut the paper with scissors, or alternately, repeat folding and unfolding the paper until it can be separated along the diagonal by tearing.
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· Point out to the students that they now have two congruent triangles.  

· Instruct the students to overlap the two congruent triangles to see the congruent corresponding angles and congruent corresponding sides.

· Instruct the students to determine the length of the diagonal and record it along the hypotenuse of either or both right triangles.

STEP 3.  Take one of the two congruent right triangles and set it aside.  Take the other congruent right triangle and fold a perpendicular to the hypotenuse that passes through the vertex of the right angle. 
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Point out that this fold is an altitude of the triangle.   Cut or tear the triangle along this altitude.
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· Point out to the students that they now have three similar triangles.

· Instruct the students to overlap the three similar triangles to see the equal corresponding angles and the unequal corresponding sides.
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· Instruct the students to put the original 
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 rectangle back together using the 3 triangles.

STEP 4.  Instruct the students to:

· Use similarity ratios, proportions the Pythagorean theorem, and trigonometric ratios to determine the lengths of all sides of all three triangles and the measures of all angles.  (They can write on the triangles.)

· Determine the area of each triangle.

STEP 5.  Ask students to report on the following:

· What are the measures of all nine sides?  Do the squares of the legs of each right triangle sum to the square of the hypotenuse?  If not, why not?

· What are the measures of all three angles?

· Does the sum of the areas of the three triangles equal the area of the original rectangle?  What is the error of measurement?  Where did any error come from?

· How do the ratios of the sides of the three triangles relate to the ratios of their areas? 

Sample Math B Regents Problem

	The accompanying diagram shows a 24-foot ladder leaning against a building.  A steel brace extends from the ladder to the point where the building meets the ground.  The brace forms a right angle with the ladder.
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If the steel brace is connected to the ladder at a point that is 10 feet from the foot of the ladder, which equation can be used to find the length, x, of the steel brace?
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One Solution

	The altitude drawn from the ladder to the base of the wall divides the largest triangle into two smaller triangles.

All three of the triangles in the drawing are similar right triangles.
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Since the ratios of corresponding sides of triangles form proportions, we can use the equation 
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.  This equation is equivalent to 
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Student Activity:  Students complete the JMAP Similarity Worksheet.

NYS Core Performance Standards:

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

3c.
Recognize and identify symmetry and transformations on figures.

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:

5a.
Apply formulas to find measures such as length, area, volume, weight, time, and angle in real-world contexts.

5b.
Choose and apply appropriate units and tools in measurement situations.

5c.
Use dimensional analysis techniques.

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

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

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.
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