Pythagorean Theorem


     Subject: Algebra – Math A

  Benchmark: Hatshepsut’s Temple

Standards: 1A1, 3E, 5A, M2f, M3l, M6l

TOPIC: Pythagorean Theorem

MAJOR IDEA: The Pythagorean Theorem states that in a right triangle, with legs a and b and hypotenuse c, a2 + b2 = c2.

SUGGESTED AIMS:
o What is the terminology involved in right triangles, such as the hypotenuse, the legs, and the right angle?

o How do we calculate the length of the hypotenuse of a right triangle when given the lengths of the two legs of the triangle?

o How do we calculate the length of a leg of a right triangle when given the lengths of the other leg and the hypotenuse?

o What is a Pythagorean triple and how do we recognize a few of the most common (3, 4, 5) and (5, 12, 13)?

o How do we determine if a triangle is a right triangle based on if the three sides are a Pythagorean triple?

VISUAL EXAMPLES:

· Title: Animated Proof of the Pythagorean Theorem by Professor Mark D. Meyerson, Mathematics Dept., U.S. Naval Academy

URL:http://www.nadn.navy.mil/MathDept/mdm/pyth.html
Abstract: Proves the Pythagorean Theorem by showing a triangle with squares attached to each side and showing that the area of the two smaller squares add up to the area of the larger square

· Title: Annotated Animated Proof of the Pythagorean Theorem by Davis Associates, Inc.

http://www.davis-inc.com/pythagor/proof2.html
Abstract: Demonstrates an alternative method of proving the Pythagorean Theorem.

· Overhead diagram of U.S. Customs House with lengths of each side

SUGGESTED ACTIVITIES:
o Students will explore the geometry of Hatshepsut’s Temple and other ancient Egyptian architecture, particularly the pyramids (see diagram below).

o Using photographs of Hatshepsut’s Temple and other ancient Egyptian architecture have students measure the lengths of AB, BC, CA, CD, DB, and DC, using Pythagorean theorem, a2 + b2 = c2, to identify the right triangles.

o It is known that the ancient Egyptians used a knotted rope as an aid to construct right angles in their buildings.  The rope had 12 evenly spaced knots, which could be formed into a 3-4-5 right triangle, thus giving an angle of exactly 90 degrees.  Have students make such a rope and use it to check for right angles around the classroom.

o Lead a discussion on Pythagorean triples.  Encourage students to find patterns.  One series is (3, 4, 5), (6, 8, 10), (9, 12, 15), (12, 16, 20), etc.  Another is (3, 4, 5), (5, 12, 13), (7, 24, 25), (9, 40, 41), (11, 60, 61), (13, 84, 85) (note that the second number is increased by 8, 12, 16, 20, 24, etc).

o Give students the diagram of the Customs House.  Lead a discussion about the shape of the building (trapezoidal, or a rectangle with right triangles on either side of it).

o Students should figure out the distance from the front entranceway straight to the back wall of the classroom (from f to b in the diagram) using the Pythagorean Theorem.  (They should be given the lengths of ad, fe, af, and de, and can compute ab by doing: 
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o Plot the site of Hatshepsut’s temple for an archaeological excavation.  Archaeologist’s grid any site on a north-south axis.  Each excavation unit on the grid must be 2x2, 1x2 or 1x2 Meters square.  Have students find the hypotenuse of a 2x2 M square and then use a diagram of Hatshepsut’s Temple and draw a series of squares as potential excavation units.  They should attempt to cover at least 75% of the area.  They may draw excavation units of varying sizes but all must have right angles (e.g. 1x2M or 3x3M).

HOMEWORK:

o Find other famous landmarks with triangles in them and gather data about their dimensions (one good example would be the Pyramids). Making calculations based on the data they gathered.
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Subject: Algebra – Math A

Benchmark: Hatshepsut temple

Standards: 1 (Analysis), 3 (Modeling and Measurement), 6 (Magnitude and Scale)

TOPIC: The Distance Formula

MAJOR IDEA:  The distance formula, an extension of the Pythagorean Theorem, states that the distance between two points 
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SUGGESTED AIMS:
o How is the distance formula derived from the Pythagorean Theorem?

o How can we apply the distance formula to calculate the distance between two coordinates?

o How do we apply the distance formula to word problems/

SUGGESTED ACTIVITIES:
o Students will be given plan of the Speos Artemidos (Hatshepsut) and coordinates of points A(0,0) and C(2c, 0) and length of BD( height) = h.

o Students will find the coordinates of points D =(c,0) and B =(c,h).

o Teacher will ask students to find the distances between points A and B, points A and D, points B and D, points C and D, and points B and C, using the distance formula.

i.e. AB =  √(h2+b2), BC = √(h2+b2).

Students will identify what type of triangle it is.

o Then students will find distances AB and BC using the Pythagorean theorem. After this the students will verify their results from both methods.

o Teacher will point out that since the river is not a straight line, this is not the actual length of the river, and assign the homework.

HOMEWORK:

o Try to approximate the length of the actual river by breaking it into smaller segments that are roughly linear, finding the length of each segment with the distance formula, and adding up the lengths.

o Report calculations in class, along with the number of segments they used to approximate it.  A prize may be awarded to the student who comes closest to the actual length (from Troy to Manhattan, 154 miles, or from its source in the Adirondack Mountains to its mouth at the Battery on the southern tip of Manhattan, 315 miles).
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