Geometry Lab


Fractals… Fractals…Fractals…Fractals
For more information to help you with your project and to learn more about fractals please go to the following website:
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http://math.rice.edu/~lanius/frac/
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From the TABLE OF CONTENTS
· check out the link and explore    What's so hot about fractals, anyway? 
Below is from the above link on the website… please go to this link and continue to explore fractals in nature, and fractals in other subjects. We WILL be formally discussing the topic again in the future, so keep this website handy – like in your FAVORITES. From the website…Click on the following link from the Table of Contents
What's so hot about fractals, anyway?
They're New!

Most of the math you study in school is old knowledge. For example, the geometry you study about circles, squares, and triangles was organized around 300 B.C. by a man named Euclid. Much of fractal geometry, however, is much newer. Research on fractals is being carried out right now by mathematicians. Have you ever thought about a career as a mathematician? 

You can understand them.

Much research in mathematics is currently being done all over the world. Most of it is extremely complicated. Although we need to study and learn more before we can understand most modern mathematics, there's a lot about fractals that we can understand. 

Objects in nature often look “fractal” in structure.

Most objects in nature aren't formed of squares or triangles, but of more complicated geometric figures. Many natural objects - ferns, coastlines, etc. - are shaped like fractals. Here you can read about fractals in nature. 

There are some really cool concepts connected to fractals.

Imagine that the picture at the top of this page is a picture of the coastline of Africa.You measure it with mile-long rulers and get a certain measurement. What if on the next day you measure it with foot-long rulers? Which measurement would give you a larger measurement. Since the coastline is jagged, you could get into the nooks and crannies better with the foot-long ruler, so it would yield a greater measurement. Now what if you measured it with an inch-long ruler? You could really get into the teeniest and tiniest of crannies there. So the measurement would be even bigger, that is if the coastline is jagged smaller than an inch. What if it were jagged at every point on the coastline? You could measure it with shorter and shorter rulers, and the measurement would get longer and longer. You could even measure it with infinitesimally short rulers, and the coastline would be infinitely long. That's fractal. 

People use them to solve real-world problems.

Engineers have begun designing and constructing fractals in order to solve practical engineering problems. For example take a look at Amalgamated Research Ic.'s Fractal Control of Fluid Dynamics.


· Now go to  Self-Similarity from Fractal Properties in the Table of Contents. 
Directions:   Answer the following 4 questions from the website.
Before answering any of the questions be sure you have explored, read and interacted with the activities at the website.
Write your answers on the following pages. Neatly please. I have made copies for you as well.

Name: _______________


Self-Similarity Questions:

Questions on Self-Similarity
	

	Question 1: If the red image is the original figure, how many similar copies of it are contained in the blue figure? 
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Question 2: Are squares self-similar? (Can you form bigger squares out of smaller ones?) Are hexagons? (Can you form larger hexagons out of smaller ones?) Draw examples to justify your answer. 

 

Question 3:Are circles similar? Are they self-similar?(Can you form larger circles out of smaller ones? Draw examples to justify your answer. 

 
Question 4: Experiment with designing another self-similar figure.
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· Now go to Formation by Iteration under Fractal Properties in the Table of Contents.  Click on the Seirpinski Triangle Link. 
Directions: Answer the following questions after you have explored, read and interacted with the activities. 
Name:





Sierpinski Triangle Questions

1. Look at the triangle you made in Step One. What fraction of the triangle did you NOT cut out? 

2. What fraction of the triangle in Step Two is NOT cut out? 

3. What fraction did you NOT cut out in the Step Three triangle? 

4. Do you see a pattern here? Use the pattern to predict the fraction of the triangle you would NOT cut out in the Step Four Triangle. Confirm your prediction and explain. 

5. CHALLENGE: Develop a formula so that you could calculate the fraction of the area which is NOT cut out for any step. 

6. Write the fractions in the above questions in order from least to greatest. Write a statement about how their order connects to the cutting out process. 

7. Find another interesting pattern in the fractal called the Sierpinski Triangle. Write a paragraph describing this pattern. 



What famous fractal am I? 









