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Define the word midpoint below.

To create a fractal, follow the steps below. Each time you complete steps 

1-3 it is called an iteration:


1 - Place a dot at the midpoint of each side of a triangle that points 

     up. (Use inches on your ruler)


2 - Connect the midpoints of the three sides. 


3 - Do this again for each triangle that points up.

Congratulations you’ve just made the fractal called Sierpinski’s Triangle!

There are some great examples of fractals on the Internet. Sierpinski’s Triangle is one example of a fractal. Other examples are Koch’s Snowflake, Sierpinski’s Carpet, Hilbert Curves, the Anti-Snowflake and probably the most famous fractal called the Mandelbrot Set. Each of those fractals are pictured below.

    Koch’s Snowflake

           Sierpinski’s Carpet

    Mandelbrot Set
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Hilbert Curve


      Anti-Snowflake
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All five of the fractals above have something in common with the Sierpinski’s Triangle that you created on the last page. If you can find it… I bet you know what a fractal is. So…

What is a fractal?





Relationships within Sierpinski’s Triangle

Look at the example of Sierpinski’s Triangle below. Use that picture to answer the questions that appear to the right and below. The answers will help you with the rest of the project.


2)
If you can see the relationship, tell me the area of triangle labeled 1.

3)
What is the relationship between the triangle labeled 2 and the 
largest triangle?

4)
What is the area of the triangle labeled 2?

5)
What is the relationship between the triangle labeled 3 and the 
largest triangle?

6)
What is the area of the triangle labeled 3?





Mathematics Today!

Task: 
You need to create the cover and content of this edition of “Mathematics Today” magazine. The publishers have requested a theme that has to do with fractals. The picture should pertain to the following problem…


1) 
Below shows how to create a fractal called Sierpinski’s Triangle. A fractal is a shape that 
repeats itself in a pattern over and over again. Each level of the pattern is similar to the 
original. For this fractal, we need to use the midpoints of each side of the triangle and then 
connect them. Look at the example below. 




2) 
You need to do this for each triangle that points up. You have to complete this through four 
iterations. This will be the cover of the magazine. 

3) 
Now, you have to use at least 4 different colors to decorate. Do not use more than one color 
in one triangle.

4) 
Look for a relationship between sizes of the largest triangle to each of the smaller triangles. 
This will help you find the areas of the colors without measuring repeatedly. Write your 
work with answers on the final page. Make sure that you check your work by adding the 
areas for each color together. The areas should add up to the area of the original triangle. 

5) 
Your finished magazine will have the following pages in order:



a) Cover



b) How can I create a fractal? (2 iterations must be completed)



c) What is a fractal?



d) Relationships of triangles in Sierpinski’s Triangle



e) What is Pascal’s Triangle? 



f) How is Pascal’s Triangle related to Sierpinski’s Triangle?



g) Reflections sheet.



h) Final page with all work and answer for the cover of the magazine

The deadline for the magazine is 11 days from today!

Good luck!

Achieving your goal here will set you up for a follow up… 

“Special Edition of Mathematics Today: Yin and Yang”
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First fill in the blanks above, then make some observations.

I observed…



I observed…

I observed… 


What is the relationship between 

Pascal’s Triangle and Sierpinski’s Triangle?
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There are many amazing facts that one can learn by studying Pascal’s Triangle.

Is there a relationship between Pascal’s Triangle and Sierpinski’s Triangles?

One interesting phenomenon about Pascal’s Triangle is seen when you color in multiples of a number. Color in the multiples of 2 on Pascal’s Triangle above. You can color in other multiples to see if you find any other interesting patterns on the Internet.

What can you see after coloring in the multiples of 2?

(FYI: this is probably the least interesting fact about Pascal’s Triangle)

Reflections on the project

1) Name at least two things that you learned about Sierpinski’s Triangle. 


2) Name at least two things that you learned about Pascal’s Triangle.





3) What did you like most about this project.


4) What did you like least about this project?


So what are the answers… Finally!


The area of the original triangle is 


COLORS
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	Following directions
	Great job! You found the midpoint of each side and completed the "iterations" the required number of times!
	You found the midpoint of each side but could have used a little bit more care when connecting them.
	The lines are carelessly drawn and your triangles came out looking more like quadrilaterals or the midpoint was not found properly.
	There were directions? 
	

	Creativity
	Your design is fantastic. I can't wait to get this home to hang on my fridge, grade it, give it back to you so that you can hang it on your fridge!
	Your design is pretty good. I like the use of colors but you could have stayed in the lines a little bit more. 
	Your design is sloppy. Lines should be drawn with a ruler and colors are not in the lines. 
	We were supposed color it?
	

	Writing Observations
	You made some great observations, there were no spelling errors, and it was grammatically correct. Your English teacher would be proud and so should you!
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	We had to write a paragraph?
	

	Preparedness for Class
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	I had to bring in my own supplies?
	

	Calculations
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	You have been diligent in completing the task without prompting. You have been a model student.
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The area of the outside triangle is 4 units2. What is the relationship between that large triangle and the triangle labeled 1?





Your challenge this month:


You must find the area for each of the colors in the Sierpinski Triangle above. The tricky part is that you must use the triangle formula for area only once!
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Fractalicious Fractals


Your challenge this month:


You must find the area for each of the colors in the Sierpinski Triangle above. The tricky part is that you must use the triangle formula for area only once!


Check your answers on the last page…





Mathematics Today!
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Triangle not drawn to scale.
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