Building a Right Triangle/Introduction to the Right Triangle
Grade Level: Math A 

Materials: Graph paper, Protractors, pre-cut squares proportional to 3,4 and 5 units.

Lesson Overview:
 Students will brainstorm what they know about right triangles. They will then learn the parts of a triangle being the Hypotenuse, leg and vertex, and the right angle. Students will then prove the Pythagorean Theorem.

Lesson Objective: 

Students will reconstruct a proof of the Pythagorean Theorem.  
Students will be able to identify a right triangle. 
Students will build an understanding of the uses of mathematics, and identify the uses of the Pythagorean Theorem within different professions. 

NYS Standards:

4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Anticipatory Set: 
10 minutes

Brainstorming: Students are to be instructed to brainstorm everything they know about right triangles. This may include but not limited to:

180 degrees

One 90 Degree angle 

a^2 +b^2 = c^2

Hypotenuse: The hypotenuse of a right triangle is the triangle's longest 

side; the side opposite the right angle.

Leg: A right angle's legs are the two perpendicular lines.

Polygon: A polygon is a plane figure that is bounded by a closed path

Vertex : The points where two edges meet are the polygon's vertices
Next, check for understanding of said brainstorming ideas. 

Ask students to brainstorm who actually uses this information other than math teachers who actually uses this in their line of work.  

Engineers 

Scientist 


Carpenters 

Plumbers 

Cooks 

Artist 

Developmental Activity:   20 minutes
Have students construct a right triangle.


1. Students will construct 3 squares. One of each. 



3 * 3, 
4 * 4, 
5 * 5  inches. 


2. Students will cut out the squares.


3. Have students position the squares as pictured below. 
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Have students build this on top of a piece of paper. Then outline the triangle inside of the squares. Measure the angles of the triangle. You will then see that it is a right triangle. 
Have students notice the triangle inside of the squares. They should realize that squares make up the triangle. Have students count out the distance that makes up the sides of the triangle. Next have the students square those numbers. 

You may also have students count up all the squares inside of the 3 by 3 and 4 by for and add them up to see that they equal the same number of squares inside of the 5 by 5.


Seeing that the 3 squares yield a right triangle you will see that when you have two sides and square them, and add them up you will have another square number. These are the sides of a right triangle.

You may now remove the squares leaving you with just the triangle. You can now show them that it can be represented as a^2 +b^2 = c^2. Label the legs A and B, and the hypotenuse C. 

Without using the squares have students build another triangle on the paper with arbitrary legs and see if they can build a right triangle from their new legs by using the theorem. Share the results with the class of the right triangles that have been built. Have students label the parts as they build the triangles as well. Students should realize that the Pythagorean theorem only applies to right triangles; so it can be used to check if a triangle is a right triangle or not. 

Without the squares draw a non right triangle on the board and show that the equation does not work for any other type of triangle. Do so by showing an acute triangle and an obtuse triangle.

GO back to the list of professions and ask students how they can use this information in their professions. 
Closure: 6 Minutes

Re iterate the uses of a right triangle, and the parts of the triangle. At this time also remind students of how they were able to build a right triangle from the squares of the legs. Emphasize that the Pythagorean Theorem is ONLY used with right triangles.

Assessments: 40 minutes/4 minutes at the end of class. Students will be assessed during the process of building there own right triangle. Also check for understanding throughout the lesson. Note all assessments and share with group members i.e. in a log book. Ask students to define a leg, hypotenuse, and a right triangle before they leave on a piece of paper and turn it in before class ends. 

Marie Hage

MED 300

Lesson for October 23, 2007

Lesson Title: What’s the shortest distance?

Grade: Geometry (in preparation for Math A exam)

Materials: White/Chalk Boards, Writing utensils, handouts.

Lesson Overview:  



By the end of this lesson students will know what the distance formula is, how it is applied and what it is used for. They will be able to apply their knowledge to solve problems directly from previous Math A exams.

Lesson Objectives:

· Students will be able to explain how the distance formula’s purpose and how it is used. They will be able to solve problems dealing with real life situations regarding distance. 
NYS Standards:

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

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

5G. Relate absolute value, distance between two points, and the slope of a line to the coordinate plane.

Anticipatory Set (4 minutes)
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Have the diagram above prepared on the board before class is scheduled to begin. As students come into class, ask then to think about what the shortest distance from A to B might be. Make sure that they understand that they will have to explain their answer. Some students might say that the shortest distance between two points is a strait line. This is sufficient enough.

Developmental Activity: (30 minutes)

1) Begin the day with the anticipatory set. 

2) Using a grid, graph the line segment starting at point (0,4) and ending at (4,4). Ask students if they can find the length of that line segment. Students should able to count the units of the horizontal line to see that it is 4 units long. Change the beginning point to (1,1). Emphasize that in this case we cannot “count the units since the line does not cover full units. Another method has to be used. Introduce the distance formula: 

                                     [image: image3.png]



using the original points (0,4) and (4,4) show how the distance formula is used. Emphasize that our answer matched the answer we previously received from counting the units. Now use the formula to solve the distance from our new starting point of (1,1) to (4,4) (answer:
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)

3) Explain this situation:

a. Mark walks to the right 3 steps to the right and 4 steps up. Can you start and end at the same points but do it in fewer steps. 

Students may not know what to do at first because there are no quadrant points in the question. It should be explained to them that they could form the points. By making the starting point the origin (0,0) we can form the ending point. If we start at (0,0), move to the right 3, and up 4, we have a new point of (3,4) from this the distance formula can be used to find the shortest distance of 5 steps, compared to the 7 that Mark took.

4) Have the students work in pairs on the worksheet labeled “Problems you may see on the Math A Exam!” encourage students to communicate and work together. If students do not finish in the allowed time, allow them to finish for homework and hand in the next day. Collect finished work and correct it for a homework grade. 

Closure: (3 minutes)


In the last 3 minutes of class, ask students if they can come up with some ideas of where the distance formula might be helpful in real life situations. Its of if they come up with ideas from some of the word problems discussed in class. But encourage new ideas, such as shortest flight of an airplane, shortest rout from one city to another, or the length of a cable from one building to the next.

Assessment: (10 minutes)


Today’s assessment will be the Ticket out the door. This is a problem directly off the Math A exam. With the material covered in class, the students should be able to complete the problem. Make sure they know to show all their work. They should not assume that we know how they got their answer. There success on this problem will allow us to understand whether or not the students are ok with the material, or if they need more work. 
Problems you may see on the Math A Exam!

1) What is the distance from the point (1,2) to the point (5,7)?  

2) In the coordinate plane, the points (2,2) and (2,12) are the end points of the diameter of a circle. What is the length of the radius of the circle? 

3) Katrina hikes 5 miles north, 7 miles east, and then 3 miles north again. To the nearest tenth of a mile, how far, in a strain line, is Katrina from her starting point? 

4) As seen in the accompanying diagram, a person can travel from Ney York City to Buffalo by going north 170 miles to Albany, and then west 280 miles to buffalo.
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If an engineer were to design a highway to connect New York City directly to Buffalo, how many miles would be saves by traveling directly from New York City to Buffalo rather than traveling first to Albany and then to Buffalo?

Problems you may see on the Math A Exam! (answer key)

2) What is the distance from the point (1,2) to the point (5,7)? (answer:
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)

2) In the coordinate plane, the points (2,2) and (2,12) are the end points of the diameter of a circle. What is the length of the radius of the circle? (answer: 5)

3) Katrina hikes 5 miles north, 7 miles east, and then 3 miles north again. To the nearest tenth of a mile, how far, in a strain line, is Katrina from her starting point? (answer:10.6 miles)

4) As seen in the accompanying diagram, a person can travel from Ney York City to Buffalo by going north 170 miles to Albany, and then west 280 miles to buffalo.
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If an engineer were to design a highway to connect New York City directly to Buffalo, how many miles would be saves by traveling directly from New York City to Buffalo rather than traveling first to Albany and then to Buffalo?(answer: 80.95 miles)

Ticket out the door:(Math A question)

To get from his high school to his home, Jamal travels 5.0 miles east and then 4.0 miles north. When Sheila goes to her home from the same high school, she travels 8.0 miles east and 2.0 miles south. What is the measure of the shortest distance, to the nearest tenth of a mile, between Jamal’s home and Sheila’s home? (use of the grid is optional.)
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The Pythagorean Theorem

Marie Hage, Kyle Sikorski, Rodney Nelson

Level: Geometry

Materials required:  Finding the sides worksheet, homework, markers, paper, pencils.

Lesson Overview:

Students are going to be able to use their knowledge of the distance formula to discover the Pythagorean theorem.  They will be able to find the legs and hypotenuse of any right triangle using the conditions of side lengths by completing the given worksheets.
Lesson Objectives:

· Students will evaluate the properties of  the Pythagorean Theorem using previous knowledge.
· Students will be able to integrate this previous knowledge of the distance formula and right triangles to solve for a given side of a triangle efficiently. 
NYS Standards:

4B. Justify the procedures for basic geometric constructions.

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

Anticipatory Set: 2-4 minutes

Before class starts draw a line segment on the coordinate plane with the following endpoints: (2,7), (-2, 4).  When class begins ask the students to find the length of that line segment.  The length they should find using the distance formula (d=
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Developmental Activity:  20-25 Minutes


Draw a line segment on the board.  Make sure that this line is neither horizontal nor vertical.  I would try to make this line as obviously diagonal as possible.  Ask the students if we can use the distance formula and state that this side length is equal to d=
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.  If they say yes then begin filling in the following triangle part by part.  Each time you want to label something ask the student if it makes sense to label it this way.  
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Now ask the students if we label the sides a, b, c respectively.  How does the formula for the hypotenuse change.  The formula reduces to 
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.  Ask the kids if they recall what this formula is called.  If they do say the Pythagorean theorem, then that is great.  If not, then tell them it is called the Pythagorean Theorem!  Now have them do the following worksheet (Finding the sides).  Make sure to do the first problem with them!

Assessment: Ongoing
The students will be assessed throughout the class by completing the worksheet.  They will also be doing the homework worksheet.

Closure: 5 min
Tell the students to get out a piece of paper and answer the following question.  Ask the students what the distance formula and Pythagorean theorem is (are) and how they are related.

Thursday
Review: Distance Formula & The Pythagorean Theorem

Marie Hage, Kyle Sikorski, Rodney Nelson

Level: Geometry

Materials required: Review Worksheet, Markers, paper, pencils.

Lesson Overview:

Students are going to be able to use both the distance formula and the Pythagorean theorem to answer a set of questions.

Lesson Objectives:

· Students will combine previous knowledge of Pythagorean theorem and distance formula to solve problems. 
NYS Standards:

4B. Justify the procedures for basic geometric constructions.

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

Anticipatory Set: 5 minutes

Simply have the students write down what they recall about Pythagorean theorem and the distance formula.  Include the vocabulary of right triangles such as leg and hypotenuse.
Developmental Activity:  15-20 Minutes


Have the students do the following Review worksheet.  Monitor their progress throughout the activity to make sure their mistakes do not become their habits.  They will work on this by themselves, but at any point when there is a question any of the problems work them out as a group so the whole group is on the same page.

Assessment: (Take home)
Have them do the homework worksheet.  I am using the questions from the links below.  I am proofreading them to cater to how we have done problems in class.

Closure:  5-8 min.
Have the students make a list of the most important aspects of the week.  Hopefully they will come up with the theorems and some vocabulary. 
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