
Wheel of Theodorus Project Packet
“The Wheel of Theodorus is composed of contiguous right triangles.

(contiguous means connected; touching; adjacent; connecting without a break)”
The Wheel of Theodorus uses a spiral of right triangles to illustrate square roots.
Follow the directions below to construct the wheel.

You will need:  an index card, ruler, the worksheets for this task, and a pencil

Step 1: Hold the index card with a corner on the vertex of the isosceles right triangle on your 

worksheet, and mark the length of each of the legs on the index card.  This measurement 

represents one unit, the length of the legs of the starting triangle.

Calculation:  
Use the Pythagorean Theorem (c2 = a2 + b2) to find the length of the hypotenuse. 
Fill in its measurements of the legs and the hypotenuse (in radical form) on the worksheet. 
Step 2: Place one side of the index card along the hypotenuse, with the corner at point A.  Use the 1 unit   measurement marked on the card to draw a leg for a new triangle, then connect that leg to point B,  making a new right triangle.  

To draw Triangle 2, use the hypotenuse of the first triangle as the long leg. Construct a 1” short leg
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perpendicular to this long leg. Important: the short legs of all triangles form the outer edge of the spiral.

Draw the hypotenuse.
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Calculation:  Fill in the measurements of the legs of the new triangle in the table, and then use the Pythagorean Theorem to calculate the length of the hypotenuse.  

Fill in the measurement of the hypotenuse in the table and write it on the triangle in your drawing.
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Step 3: Repeat the process to add a third triangle to the wheel.  Fill in the measurements of its legs in the table, calculate the hypotenuse and write its measurements in the table and on your drawing.
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Step 4:  Continue adding triangles until you have a minimum of 18 in your spiral. 
When you get to the stage where your right triangles will overlap previous right triangles, draw your hypotenuse toward the center of the spiral, but do not mark over the previous drawings.
Label your figure with all dimensions of all right triangles. Write your labels using radicals, unless they can be simplified to rational numbers.

Now outline your wheel and turn it into a picture. Be creative! Be colorful, and use your imagination.

The “Creative Style” points available for this project will be based on how creative the student gets when decorating their wheel. Listed below are some suggested theme ideas the student can choose from or come up with their own original idea.

· Movie or TV Theme 



· Use of Multiple Wheels

· Nature Theme 


· Sports Theme

· Historical Theme 
· Food Theme

· Creative Color Scheme
· Game Theme

· Creative Pattern 

· Unusual Medium (material)
Name _______________________________________________


pd __________

Wheel of Theodorus Calculations Table
	Triangle Number
	Exact length of short leg
	Exact length of long leg
	Exact length of hypotenuse
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	1
	1
	1
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	2
	1
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	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	18
	
	
	

	
	
	
	


Wheel of Theodorus Project Questions
1. The Wheel of Theodorus can go on forever.  List the side lengths (legs and hypotenuse) of the next 6 triangles (without using the Pythagorean Theorem).
	Triangle Number
	Exact length of short leg
	Exact length of long leg
	Exact length of hypotenuse

	19
	
	
	

	20
	
	
	

	21
	
	
	

	22
	
	
	

	23
	
	
	

	24
	
	
	


2. Find the areas of the first six triangles in the wheel. 
	Triangle Number
	Base - length of short leg
	Height - length of long leg
	Area = [image: image5.png]




	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	


3. What pattern(s) do you observe? 

_____________________________________________________________________________
_____________________________________________________________________________

4. Suppose you continue adding triangles to the wheel.  Which triangle will have a hypotenuse length of 5 units? 10 units? …  
	Triangle Number
	Exact length of short leg
	Exact length of long leg
	Exact length of hypotenuse

	
	
	
	5

	
	
	
	10

	
	
	
	15

	
	
	
	20


5. What is an irrational number? ______________________________________________________________________________
6. How is it different than a rational number? 
______________________________________________________________________________
______________________________________________________________________________
7. How does the Wheel of Theodorus connect the Pythagorean Theorem to the existence of irrational numbers? _______________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________
8. The square root of 2 is an irrational number? Name three other irrational numbers.
________   _________   ________

9. The Inverse Function of the Squaring Function is _________________________________
10. How did you choose your design? Also give an explanation of its theme. Include any issues you encountered in your design process. 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 


______________________________________________________________________________

Name _______________________________________________


pd __________

Wheel of Theodorus Rubric
Grading rubric allows you, the student, to track your progress and calculate total possible points earned for the completion of this assigned project. The points listed represent the maximum total points available for satisfactory completion of each assigned task. Based on your answers and quality of work on these assigned tasks; all, part or none of the points may be earned.

Construction and Labeling of the Wheel: (40 points)

􀂉 Wheel contains a minimum of 18 triangles. 


(10 pts) _________

􀂉 All triangles constructed properly with no gaps or overlays. 
(10 pts) _________

􀂉 All right angles and legs are marked correctly. 


(10 pts) _________

􀂉 Each hypotenuse length is marked correctly (radical form). 
(10 pts) _________
Calculation Chart: (20 points)

􀂉 All short & long leg completed for the first 18 triangles. 

(10 pts) _________

􀂉 Measures for each hypotenuse, shown in radical form. 

(10 pts) _________

Project Questions: (30 points)

􀂉 Question #1 
(3 pts) _________

􀂉 Question #2 
(3 pts) _________

􀂉 Question #3 
(3 pts) _________

􀂉 Question #4 
(3 pts) _________

􀂉 Question #5 
(3 pts) _________
􀂉 Question #6 
(3 pts) _________
􀂉 Question #7 
(3 pts) _________
􀂉 Question #8 
(3 pts) _________
􀂉 Question #9 
(3 pts) _________
􀂉 Question #10 
(3 pts) _________



(30 pts) _________
Creativity Style: (20 points)

􀂉 Neatness and showing all work for each step. 


  (5 pts)   _________

􀂉 Design is original.






  (10 pts) _________

􀂉 Effective incorporation of the wheel into the theme of the design. (5 pts)   _________
Total Points 









__________ / 100
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