Homework IX.   
Mathematics 163

 Due Thursday, May 28, 2009

Read pages 215 – 226.  Read “The Chinese Hundred Fowls Problem” pages 230 – 234.

1, If we assume that primes 2, 3, 5 are known, then the construction in the proof of Euclid’s IX.20 gives rise to 
[image: image1.wmf] which is a new prime.  Next we could assume that 2, 3, 5, 7 are known and so on.  Find the first composite number that is constructed in this sequence.  (Suggestion: Consider the size of the primes in the factorization of the constructed composite number to the size of the primes that are assumed known in the construction.)

2. Prove Proposition III.20 of Euclid’s Elements.  Consider an arc of a circle.  As seen from the center of the circle, the arc subtends an angle.  As seen from a point on the circle that is not on the arc, the arc subtends an angle.  The angle at the center is twice that on the circle. (Suggestion: First prove the Proposition when the following points are on a line: the point on the circle, the center of the circle, and one end of the circular arc.) 

3. Page 233 #2.

4. Page 233 #3.

5.  Page 233 #6.  Find a solution other than the one at the back of the text.

6. Page 233 #9.  (Remark: The answer in the back of the book gives a suggestion of a further condition to put on the numbers to make there be a unique solution.  Try to think of another condition that could have been use)

7. Page 234 #22.

 Largely from Webster’s New World Dictionary of American English  Simone & Schuster1989:  ARCHIMEDES’ SCREW  OR  ARCHIMEDEAN SCREW

      A tube is wrapped about a cylinder making a spiral.  The cylinder is held at a shallow angle to the water so that water will puddle rather than run down through the spiral.  The bottom of the spiral stays under water as the cylinder is turned.  As the cylinder is rotated, the puddles move up the cylinder until the water runs out the top end of the spiral.

   ----- As shown, the screw would not work.  Do you understand why it wouldn’t work?

Homework X.   

Mathematics 163

 Due Thursday, June 4, 2009

Read pages 234 – 254.  Note topics from page 271 to 336.

1. We have the following theorem from Pappus of Alexandria c. 300 AD.  Consider an area 
[image: image2.wmf] and a line 
[image: image3.wmf].  Assume that both 
[image: image4.wmf] and 
[image: image5.wmf] are in the same plane and that 
[image: image6.wmf] is on one side of 
[image: image7.wmf].  Then the volume generated by revolving 
[image: image8.wmf] about 
[image: image9.wmf] is equal to the area of 
[image: image10.wmf] times the distanced traversed by the center of mass of 
[image: image11.wmf] as 
[image: image12.wmf] revolves about 
[image: image13.wmf].

(a) Use Pappus’s theorem to find the volume of a torus generated by revolving a circular disk of radius 
[image: image14.wmf] about a line that is a distance 
[image: image15.wmf] from the center of the circle.  It is assumed that 
[image: image16.wmf].

(b) Use Pappus’ theorem to find the center of mass of 




      



[image: image17.wmf].  

(Suggestion: Let the line be the x-axis.  Check your work with calculus.)

2. What is the Almagest? (Use the index.)  Who wrote it?  Did it use the geocentric or heliocentric theory?  What did Claudius Ptolemy’s other work have to do with Columbus?  (See page 194.)

3. Page 266 #1a,d.

4. Page 266 #2a.  What kind of algebra did al-Khowarizmi use? And you? 

5. Page 266 #3b.

6. Page 266 look at #4 (See the last full paragraph on page 246.)    Do problem #5.

7. Page 266 #6. (Suggestion: The main square inside the figure has area 
[image: image18.wmf].  The three triangles that are out side the main square are congruent to the triangle ABC, and each of the triangles has area ab/2.)

Look at page 266 #8.  Then read some of his poetry.

8. Page 266 #9

9. What common symbol did Robert Recorde contribute to mathematics?  See and read the figure on page 318.

10. What great enterprise was engaged in by Gerard of Cremona (1114–1187). Adelard of Bath (1090–1150), John of Seville (fl. 1133-42), Robert of Chester (fl. 1141-50), Hermann the Dalmation (fl. 1138-43), Plato of Tivoli (fl.1182-46) and others?

11. In 1482 a mathematics book was printed; it was the first mathematics book of importance to be printed.  What was the book?  (See page 278.)

12. What two words in mathematics are credited to 








[image: image19.wmf] (c. 780 – 850),

 one to his name and one to the first word of the title of a book that he wrote?  (See pages 240 and 241.)
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