Daniel Bracken and Peter Newbold
Math 5010


Title: Why does a² + b² = c²

Topics: Pythagorean Theorem

Connection to Core Curriculum: Geometry Standard 1, Objective 3b: Prove the Pythagorean Theorem in multiple ways, finding missing sides of right triangles, using the Pythagorean Theorem, and determine whether a triangle is a right triangle using the converse of the Pythagorean Theorem

Overview: We will review how to use the Pythagorean Theorem, look at an applet that illustrates the process, and prove the Pythagorean Theorem in multiple ways.

Objectives:
· We will review the properties of a right triangle.
· Students will observe why a² + b² = c².
· Students will come to the understanding of proving the Pythagorean Theorem.
· Students will prove the Pythagorean Theorem.


Technology: The applet found at http://nlvm.usu.edu/en/nav/frames_asid_164_g_3_t_3.html?open=instructions&from=topic_t_3.html.

The Role of Technology: This applet illustrates geometrically the process of proving the Pythagorean Theorem.

Activity Plan:
1.) (5 minutes) Show the process of proving the Pythagorean Theorem without loss of generality:
· Label each side of your right triangle with the letters “a”, “b”, and “c”, remembering that the largest side corresponds to the hypotenuse.
· Given the following triangle, lead students through the rearrangement proof of the Pythagorean Theorem which is similar to Zhou Bi Suan Jing's chinese proof.


					              c              b
                                                                                
						    a

2.) (5 minutes) Use the applet to illustrate the proof of the Pythagorean Theorem.
3.) (10 minutes) Students will prove the Pythagorean Theorem using the proof by subtraction method.


Task Sheet
(as suggested in class)

1.) Proof by rearrangement:

Pieces to our proof:

[image: ]note that: 4 ( 1/2ab) + (a-b)² = c ²  --->   2ab + a ² -2ab + b ² =  c ²  --->  a ² + b ² = c ²



2.) Discover the Proof by subtraction

Please work out the following

(a+b)²  =















Background:

	“Pythagoras, whose dates are commonly given as 569–475 BC, used algebraic methods to construct Pythagorean triples, according to Proklos's commentary on Euclid. Proklos, however, wrote between 410 and 485 AD. According to Sir Thomas L. Heath, no specific attribution of the theorem to Pythagoras exists in the surviving Greek literature from the five centuries after Pythagoras lived. However, when authors such as Plutarch and Cicero attributed the theorem to Pythagoras, they did so in a way which suggests that the attribution was widely known and undoubted. “Whether this formula is rightly attributed to Pythagoras personally, [...] one can safely assume that it belongs to the very oldest period of Pythagorean mathematics.”
	Around 400 BC, according to Proklos, Plato gave a method for finding Pythagorean triples that combined algebra and geometry. Circa 300 BC, in Euclid's Elements, the oldest extant axiomatic proof of the theorem is presented."

(Wikipedia Pythagorean Theorem)
http://en.wikipedia.org/wiki/Pythagorean_theorem#History
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