HW: HISTORICAL TOPICS IN MATHEMATICS FOR MIDDLE SCHOOL TEACHERS


· Please type discussion responses if you can. Arial, font 14, not bold.
1. (Numeration: Math) Recall from class discussion: For a fraction 
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 in its lowest form, 
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 can be represented as a decimal fraction if and only if b has no prime divisors other than 2 or 5

a. Explain this statement: If b has no prime divisors other than 2, 3 or 5, then a fraction 
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, in its lowest form, can be represented as a sexagesimal fraction (base sixty).
b. Explain this statement: If a fraction 
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, in its lowest form, can be represented as a sexagesimal fraction, then b has no prime divisors other than 2, 3 or 5.
c. Write each of the following numbers in Babylonian (using Babylonian symbols) or say why you cannot. Explain as you go and clearly give a key to the symbols you are using.


	i)  108,137
	ii)  223, 259
	iii)  
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	iv)   
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	v)  
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	vi)  
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	vii)  
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2. (Numeration: Activity) Describe an activity that you can use in your class (give the grade level) featuring one of the African numeration systems. Describe how the activity would fit in your curriculum. 
3. (Numeration: History Index) Using the reading list linked to the Historical Topics Home Page, read 
“An overview of Egyptian mathematics” and “Egyptian numerals” 
     OR 
“An overview of Babylonian mathematics” and “Babylonian numerals”

Briefly give and discuss the four most important ideas from your readings. 

4. (Thales: Activity) Read about Thales in MAPT: Volume One
What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

5. (Pythagoras: Activity/Read) Read about Pythagoras in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

6. (Pythagoras: Math) The Internet is loaded with solutions and references to these problems. Please do not look at the Internet or other sources, just find the patterns on your own.

a. Determine the nth numbers for triangular, square, pentagonal, hexagonal and octagonal Figurate numbers. Illustrate your work and explain your solutions.
b. List and illustrate at least three connections between triangular numbers and hexagonal numbers. 
c. List and illustrate at least three connections (not from part b) between any of the sets of figurate numbers

7. (Pythagoras: Math) Euclid and Diophantus both indicated a rule for making as many Pythagorean triples as you like: Choose any pair of integers, 
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a. Show that (x, y, z) is always Pythagorean triple, i.e., show that 
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b. Use this formula to find the s and t pair that generates each of these common primitive Pythagorean triples (no common divisors in pairs): (3, 4, 5), (5, 12, 13) and (8, 15, 17). Show all of your work and explain as you go.

Fibonacci proved that if (x, y, z) is a primitive Pythagorean triple, then there exists a pair of integers, 
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, but the proof of this result is beyond the scope of this course.

8. (Fibonacci: Activity/Read) Read about Fibonacci in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

9. (Fibonacci: Math) Fibonacci Sequence 1, 1, 2, 3, 5, 8, 13, …

a. Every third Fibonacci number is divisible by 2, explain this.
b. Every fourth Fibonacci number is divisible by 3, explain this.
c. Every fifth Fibonacci number is divisible by 5, explain this.
d. Every sixth Fibonacci number is divisible by what number? Explain this.
e. How does this pattern extend? Explain.

10. (Archimedes: Read/Activity) Read about Archimedes in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

11. (EC) “Archimedes Mobiles” Extra credit for making a sample mobile with at least four levels before the end of the term.
12. (Hypatia: Activity) Read about Hypatia in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

13. (Napier: Read/Activity) Read about Napier in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

14. (Napier: Math) Lattice Multiplication
a. Use Lattice multiplication to multiply the two 3-digit numbers (324 ( 543): Briefly note your steps.
b. Use Lattice multiplication to multiply the two 4-digit numbers (2324 ( 5431): Briefly note your steps.
c. Comment on using Lattice multiplication vs. “regular” multiplication in the classroom

15. (Napier: Math) The teachers’ notes in the Historical Connections in the Classroom workbook say: “Let students discover how to multiply 3-digit and 4-digit numbers with Napier Rods.” Use Napier Rods to multiply the two 3-digit numbers (324 ( 543) and explain how to use Napier Rods to multiply two 3-digit numbers.
16. (Heron: Read/Activity) Read about Heron in the Historical Connections in the Classroom handout

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR
If you prefer, after reading the Connections article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

17. (Heron: Math) By creating careful drawings and measuring carefully: Use Heron’s formula to find the area of an example of each of the given triangle types, in each case, how does Heron’s Formula compare to the “usual way” of finding the area (in difficulty, usefulness, etc.)?
a. A right triangle
b. A non-isosceles acute triangle
c. An equilateral triangle
d. An obtuse scalene triangle

18. (Pascal: Read/Activity) Read about Pascal in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

19. (Pascal: Math) The Internet is loaded with solutions and references to these problems. Please do not look at the Internet or other sources, just find the patterns on your own.

· Use the row notation on the provided Pascal’s Triangle pages

a. Find the Fibonacci Numbers in Pascal’s Triangle; explain briefly how they occur there.
b. Find two different sets of Figurate Numbers in Pascal’s Triangle

c. Find two other interesting things about Pascal’s Triangle.

20. (Pascal: Fun) If you color the odd numbers in Pascal's triangle, you will see Sierpinski's triangle. Use the provided Pascal Coloring page or any other Pascal Triangle image that you create to do this.
21. (Newton: Read/Activity) Read about Newton in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

22. (Lagrange: Read/Activity) Read about Lagrange in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

23. (Germain: Read/Activity) Read about Germain in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

24. (Germain: Math) Look over the Historical Connections in the Classroom worksheet “Counting Divisors” that was passed out in class.
a. Explain what is going on in this worksheet.
b. Can you always find a number that has a desired number of divisors? Explain.
c. Find numbers with exactly four prime divisors that have the given number of total divisors. Explain/show work.

	i) 
	25



	ii) 
	111



	iii) 
	230



	iv) 
	1,000,000,000


25. (Gauss: Read/Activity) Read about Gauss in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

26. (Gauss: Math) Look over the Historical Connections in the Classroom worksheet “Last Digits” that was passed out in class.
For each number: 2, 3, 4, 5, 6, 7, 8, 9, describe the last digit patterns and give an example of each possibility using powers greater than 100, 200, 300, etc. depending on how many pattern possibilities there are. 

27. (Galois: Read/Activity) Read about Galois in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

28. (Galois: Computer Fun) Look over the Historical Connections in the Classroom worksheet “Clock Arithmetic” that was passed out in class.

a. Go to the “Clock Art Posters” link on Burton’s webpage: www.wou.edu/~burtonl and open the Cayley Quilt Maker Applet. 
b. Make and print two different posters, one should be an additive clock arithmetic group, the other can be the poster of your choice. Since you can’t usually print Java Applets, to print, maximize the window and use Print Screen or take a screen shot and then print from a paint program. Or, if you think this stuff is cool, go to the link on the applet page, download the Windows version and print from that. It’s safe to download this program for your computer. 
29. (Noether Read/Activity) Read about Noether in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

30. (Noether Math) Complete the Historical Connections in the Classroom worksheet “Algebra Magic” that was passed out in class. Make up two more number tricks. Show the details of each of your tricks works.

31. (Ramanajan Read/Activity) Read about Ramanajan in MAPT: Volume One

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

32. (Ramanajan Math) Here is a number trick that Ramanajan would have loved. The 1st and 2nd numbers in the following table are randomly chosen. For any such set of 10 numbers, you can wow your audience by mentally computing 11 ( 7th number (in this case 11 ( 261 = 2871) to determine the final sum before the last number is written down. Why does this trick work for any set of 10 numbers, no matter what two numbers you start with? (Source: The Amazing Algebra Book, Fleron and Edwards, www.didax.com).
	1. 
	25

	2. 
	17

	3. 
	42

	4. 
	59

	5. 
	101

	6. 
	160

	7. 
	261

	8. 
	421

	9. 
	682

	10. 
	1103

	SUM
	2871


33. (Euclid: Read/Activity) Read about Euclid in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.
34. (Euclid: Math) These three shapes represent the first three figures in a sequence of figures made from small cubes. The shaded fronts just help show the shape of the figures. If you were to dip each of these figures in white paint; then how many cubes would have 1 face, 2 faces, etc covered in white paint? Fill out a table like the following with your solutions. Show your work.
· Hint 1: Look at the 4th and 5th figures before writing any “conclusions” down
· Hint 2: Look at the 2-D stairstep sides of the 4th, 5th and 6th figures
· PLEASE don’t’ waste time simplifying for the nth terms. Just write the components out. Check your nth terms on the 1st – 5th figures.
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35. (Descartes: Read/Activity) Read about Descartes in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

36. (Descartes: Math) Refer to the Historical Connections in the Classroom worksheet “Area the Easy Way” that was completed in class. Sketch three additional polygons (each on their own grid); at least one regular, at least one concave and all with most edges non-parallel to the axes. Use Descartes’ method to calculate the area of each polygon and use an additional geometric argument to compute the area of each polygon. Clearly show your work.
37. (Fermat: Read/Activity) Read about Fermat in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

38. (Fermat: Math) Complete the Historical Connections in the Classroom worksheet “Primes and Squares” that was passed out in class. Show your work.
39. (Fermat: Math) Complete the Historical Connections in the Classroom worksheet “Prime Number Machine” that was passed out in class. Show your work.

40. (Agnesi: Read/Activity) Read about Agnesi in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

41. (Agnesi: Math) Refer to the Historical Connections in the Classroom worksheet “Exploring Isoperimetric Figures” that was completed in class. Sketch a new set of six Isoperimetric Figures and compute the area for each figure. Clearly show your work.
42. (Banneker: Read/Activity) Read about Banneker in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

43. (Banneker: Math) Solve exactly TWO puzzles from the Historical Connections in the Classroom worksheet “A Collection of Puzzlers” that was passed out in class.

44. (Somerville: Read/Activity) Read about Somerville in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

45. (Somerville: Math) Refer to the Historical Connections in the Classroom worksheet “Where Does the Ocean End” that was passed out in class. Complete the worksheet and also answer this question: Suppose you used your rocket backpack and were one mile above the beach; how many miles of ocean surface would you be able to see. Clearly show your work.
46. (Lovelace: Read/Activity) Read about Lovelace in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

47. (Lovelace: Math) Solve the Leap Frog puzzle (Historical Connections in the Classroom worksheet “Leap Frog”) for n = 5. Clearly show your moves in a table format such as:

	W
	W
	W
	W
	W
	
	B
	B
	B
	B
	B
	

	W
	W
	W
	W
	
	W
	B
	B
	B
	B
	B
	W move


48. (Dodgson: Read/Activity) Read about Dodgson in the Historical Connections in the Classroom handout

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the Connections article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

49. (Dodgson: Math) Complete the Historical Connections in the Classroom worksheet “More Logic Puzzles” that was passed out in class. Explain/show how you determined the solutions to the logic puzzles. 
50. (Kovalevsky: Read/Activity) Read about Kovalevsky in MAPT: Volume Two

What math activity or math idea related to this mathematician could you use in your classroom (what grade)? How would it fit in your curriculum? 

     OR

If you prefer, after reading the MAPT article; look up and read about this mathematician or a math topic related to this mathematician the History Index, and type a summary of at least one interesting math idea you have learned from the article.

51. (Kovalevsky: Math) Create your won set of “Predictable Patterns” similar to the Historical Connections in the Classroom worksheet “Predictable Patterns” completed in class. For each pattern in “Predictable Patterns:” Make up your own number sequence using a similar idea; give the sequence and give the rule. For each sequence, very briefly note why this sequence is “similar to” to corresponding sequence in “Predictable Patterns.”
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