Lafayette Lesson for Thursday, 03/29/07



 JoAnna Nangle

What’s Important About Triangles? 

A Lesson for a 9th grade Math A class
Materials Needed:

· “What’s Important About Triangles?” worksheets (two pages) for each student.

· Cut-out strips of centimeter grid paper [An example of strips is on worksheet, they will pre-cut and provided by JoAnna]

· Pen/pencil and a calculator

Materials Used:
· NCTM Illuminations Website: http://illuminations.nctm.org/LessonDetail.aspx?ID=L235 
Lesson Overview:

· Students will use strips of centimeter graph paper to create different types of triangles and classify them based on their side lengths.  They will then discover that in order to form a triangle, the three side measurements must be of the form: “the sum of any two lengths side lengths must be greater than the third side”, and use this property when solving Math A questions.
Lesson Objectives:

· Students will be able to verbally justify the difference between Equilateral, Scalene, and Isosceles Triangles.

· Students will be able to construct their knowledge of the Triangle Inequality Theorem through a discovery learning activity.
· Students will be able to formulate answers to questions from the Math A exam that utilize this property.  
NYS Standards Addressed:

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

· 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
· 5H. Explain the role of error in measurement and its consequences on subsequent calculations.
Anticipatory Set: 

1. Give the students the first worksheet – What’s Important About Triangles?
2. Explain the goal of the lesson:  Today we will be looking at an important property of triangles which we will then use to solve Math A Questions with.  

3. Explain the activity shown on the worksheet verbally, as well as visually folding a strip of centimeter grid paper to form the 5-5-5 triangle in directions.

4. Ask them to use a different strip for each triangle and after they form it, to sketch (it does not have to be to scale, just so they get can see that the 6-6-6 triangle would have equal sides) next to the question.

5. Do not tell the students that the measurements in questions C and E will NOT allow the students to make triangles since two sides add up to be LESS THAN OR EQUAL TO the third side – when they encounter this as they go through the questions, have them make a note of that on their paper and move to the next problem.  
Developmental Activity:
1. Have the students to review their sketches, and ask if they have any instinctive thoughts or reasons why some of the lengths could not form triangles.
· Look at the lengths of triangles A, B, and D versus the lengths of triangles C and E.  Do you notice anything different?

· Let’s try adding the two shorter sides of triangles A, B, and D together.  Is that number bigger or smaller than the third side?  Try the same thing for C and E.  Do you notice any patterns?
2. Students should be able to see that for the lengths that make triangles – two sides add up to be GREATER THAN the third side, and for the ones that don’t – two sides add up to be LESS THAN OR EQUAL TO the third side.  

·  Do you think this is true all the time? Why?

3. Share with the students that they have just shown an important property about triangles [The Triangle Inequality Theorem] – If you add ANY two side lengths of a triangle, they MUST be greater than the length of the third side.
4. Explain that the reason you had them go right to adding the two shorter sides was so it would be easier to see the pattern – but this method can be done with choosing ANY of the two side lengths of a triangle.

**[If there is less than 10 minutes left, move on to the Guided Practice]
5. Have the students focus on the side lengths that did form triangles and write Scalene, Isosceles, and Equilateral on the board.

6. Have the students match the name on the board with the appropriate triangle they made/sketched on their paper.  Ask:

a. Are there any clues in the names of the triangles that allowed you to match it with the triangle on your paper?

b. Is it hard to remember the different names of triangles?  How do you think you can remember that Scalene triangles do not have ANY equal sides, and Isosceles triangles have TWO equal sides?
Guided Practice: 
1. Give the students the second worksheet and explain to the students:

a. Using our knowledge of the important triangle property you found in the previous activity, called the Triangle Inequality Theorem, we are going to solve the following Math A questions.
2. Work with the students on problems 1-3, if there is still ample time left.

a. Emphasize the property the students discovered in the previous activity:  When a question of this nature is asked, they can use the same method of looking at the sum of 2 sides of the triangle vs. the third side to see which examples would work.

3. When there is about 5 minutes left, skip to #4, a Part II Question, so students can have practice with word problems and communicating their thoughts in writing.  
a. Ask: Using what you have learned from the lesson so far, how would you explain this problem if you saw it on the test?

b. If you are very pressed for time, at least try to get the students to explain verbally how they would write their response to the problem [But having them write it out would be preferred!]
Independent Practice: 
1. If there is still time left, have the students work on the remaining problem, #5, which is a challenging Part III question that uses the knowledge of the Triangle Inequality Theorem, as well as solving equations. 

a. Emphasize the importance of having a clear understanding of what the question asks prior to beginning, since there are many different steps to this problem (i.e. setting up the equations, solving the equations, using x to find each side length, checking to see if the side lengths are able to form a triangle – using the method shown in the activity).
Closure/Assessment: 
· When there is about 1 minute left, ask the students to make up three side lengths that would be able to make a triangle and three side lengths that would NOT be able to form a triangle.  This will show the degree to which the students were able to retain the important information from the lesson.
Name: _____________________________
Date: ____________
What’s Important About Triangles?
Use the strips made from the centimeter grid paper.  

Measure, fold, and tape a strip together to construct triangles A-E.

For instance, a triangle with sides of 5 cm, 5 cm, and 5 cm would be cut and folded as follows:
[image: image1.emf]
Use the measurements below to make your triangles. Sketch what your triangle looks like next to the measurements.

A: 6 cm, 6 cm, 6 cm

B: 2 cm, 6 cm, 5 cm

D: 4 cm, 4 cm, 8 cm

C: 7 cm, 4 cm, 7 cm

E: 7 cm, 4 cm, 2 cm

Inspired by a lesson from http://illuminations.nctm.org  

Name: _____________________________
Date: ____________
What’s Important About Triangles?

Math A Questions
1. Which set can not represent the lengths of the sides of a triangle?

(1) {4, 5, 6}
 (3) {7, 7, 12}

(2) {5, 5, 11} 
 (4) {8, 8, 8}
2. If two sides of a triangle are 1 and 3, the third side may be

(1) 5

(3) 3

(2) 2 

(4) 4
3. If the lengths of two sides of a triangle are 4 and 10, what could be the length of the third side?

(1) 6 

(3) 14

(2) 8 

(4) 16
4. José wants to build a triangular pen for his pet rabbit. He has three lengths of boards already cut that measure 7 feet, 8 feet, and 16 feet. Explain why José cannot construct a pen in the shape of a triangle with sides of 7 feet, 8 feet, and 16 feet.

5. The plot of land illustrated in the accompanying diagram has a perimeter of 34 yards. Find the length, in yards, of each side of the figure. Could these measures actually represent the measures of the sides of a triangle? Explain your answer.
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