Trisecting a Square
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Teacher Notes

A student posed the question of whether or not the areas of the three regions were equal while we were working on a non-related problem using geoboards. We investigated the problem using the geometry software to answer her question and determine what conditions must be necessary for the three regions to be equal. The following activity has evolved from my student’s interest in whether or not her square had been trisected.
1. Ask the students how to trisect a square. Their first response will probably invole 2 segments parallel to a pair of opposite sides of the square. But encourage students to delve deeper. How many other ways can we trisect a square?

2. Download and send students  SQABCDEF.8xv. and SQABEFGH.8xv. (TI-Navigator works nicely for sending students files quickly and monitoring their progress during investigations, but it is not required for this activity.) The students should execute Cabri Jr. and open the SQABCDEF.8xv. Ask students to place F on 
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 and E on 
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 such that 
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 trisect square ABCD. They will have to do so by grabbing F and moving it along 
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. E is a reflection of F about 
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, so it will move accordingly. Once students have located F and E, ask them to use deductive reasoning to determine the significance of the location of F and E. Students should determine that 
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. I would have them complete the following proof. 

Given square ABCD with F and E such that 
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, prove that area 
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Sketch of proof:

Let square ABCD have sidelength s. 
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. Since the sum of the areas of the two triangles is 
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, and the total area of the square is s2, the remaining area (quad. AECF) must be 
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. Therefore, 
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 trisect square ABCD.
Note. To engage students in even more mathematics, have them verify that quad. AECF is a kite, and use the Pythagorean Theorem to show that the sum of the areas of 
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 really is 
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. Alternately, they could use the formula for the area of a kite.

Download and open SQUAREA.8xv on the teacher calculator. You can use the undo/explore option of Cabri Jr. to show students the construction that results in trisecting the square. Grab A and change the size of the square to see that the areas remain congruent no matter the size of the square.

3. Now have the students open SQABEFGH.8xv. Ask students to place E and G on 
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 and F and H on 
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 such that square ABCD is trisected. Once students have placed the points correctly, ask them to use deductive reasoning to determine the significance of the points’ location. Students should determine that 
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. 
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, since the area of CFIE subtracted from the area of CHJG must be 
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4. Extension: Ask students to trisect square ABCD by creating two squares inside it that have the same center as ABCD. What other ways can your students trisect a square? SQUARE.8xv is attached, in case you would like students to explore trisecting a square on their own.
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