Title VI-A Year Two
Final Project Outline Requirements
1.  Name:    Sharon Hamsa   

2.  College:  Metropolitan Community College at  Longview   

3.  Course Title and Number:  Math 119  College Mathematics  
4.  Semester/s Course will be offered,  delivery methods, and anticipated enrollments:  Fall ’09,  Spring ’10 ,  Fall ’10.  The delivery method will be mainly lecture.   Anticipated enrollment would be 25 per course.

5.  Course Outcomes:  Present Student Outcomes for Math 119:
     1) Identify appropriate algebraic models (linear, exponential and/or logarithmic) that can be employed to solve applications.
    2)  Create algebraic models that can be employed to solve applications.

    3)  Identify slope in applications as a constant rate of change or as an average rate of change.

4)  Identify appropriate probability formulas to calculate probabilities.


5)  Employ elementary probability to solve applications.
   6)  Justify generalizations based on informal statistical analysis using histograms, and calculations of mean, median, mode and probability of normally distributed events.


7)  Identify appropriate geometrical formulas to solve problems involving some or all of the following:  areas,  perimeters, volumes,  right triangle trigonometry and conic sections.


8) Employ appropriate geometrical problems to solve application problems.

I will be adding the following course objective:

9)  Identify early numerations systems.

6.  Narrative description of the project.      This particular course has six chapters required and one optional chapter.  One such optional chapter is on Numeration Systems.  This chapter has not been taught before as the optional chapter.  I will teach this chapter which has the beginning of numeration systems which includes Egyptian hieroglyphics.  I will show how our decimal system developed from this and how fractions were also a part of this system.  We will see how zero came to be and will be doing some adding and subtracting using the Egyptian hieroglyphics.   
      This course has not had problems or projects with any aspects of Northern Africa before.  I will include problems with some connection to North Africa in several chapters of this course as mathematical topics are presented. 
       There will be three projects for the students to do.  Two are with the chapter on geometry.   I will  introduce some Moroccan zillij art that is based upon geometrical patterns. Since many of the students in this course will be going into Elementary Education, the students will  produce some of their own geometrical art.  Also I will incorporate the Napoleon/ Pyramid of Giza problem (Was there enough stone in the pyramid to build a wall that would surround France?).   
      The third project will be in the chapter on  statistics. The students will have to find some data dealing with some aspect of North Africa and use this data to make histograms, normal distribution, and linear regression problems.  As the students learn the mathematical concept, they will also learn something about North Africa.
       My goals for the students with this new material are to learn some history of mathematics and to appreciate how it came to be, to see how geometry is a part of art, and to be exposed to some other part of the world outside of the United States while learning mathematical concepts and skills.

7.  Basic outline of the learning project:  The textbook we use is Mathematical Excursions by Aufmann/Lockwood/Clegg.  We cover chapters 2, 4, 5, 6, 8, 11, 12.
Chapter 2  is not part of the project.

Chapter 4:  (This is the chapter that is not usually taught but I will introduce it.)

    4.1   Early Numeration System

              a)  Egyptian Numeration System

                   i)  Egyptian fractions

                   ii)  Egyptian multiplication

              b)  Roman Numeration System

    4.2   Place-Value Systems

             a) Babylonian Numerals

             b)  Hindu-Arabic Numerals


 c)   Mayan Numeration System

.

Chapter 5   Application of Equations

    5.1  First-Degree Equations and Formulas

        Applications with North Africa in it that would fit this topic.
    5.2  Rate, Ratio, and Proportion

       Applications with North Africa in it that would fit this topic. 
    5.3  Percent

       Applications with North Africa in it that would fit this topic.
Chapter 6   Applications of Functions

    6.1  Rectangular Coordinates and Functions

                  use map of North Africa to work with ordered pairs

   6.2  Properties of Linear Functions

           Applications with North Africa in it that would fit this topic.
   6.5 Exponential Functions

      Applications with North Africa in it that would fit this topic.
Chapter 8  Geometry

     Moroccan zillij art
     Pyramid of Giza
Chapter 11  will not be part of this project.

Chapter 12  Statistics

The students will find data on some aspect of North Africa and use it to make 

    histograms

    mean, mode, and medians
    normal distribution

    linear regression

8.  Copies of the assignment sheets for the student.

For Chapter 4  Numerations Systems     
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Problems from textbook  4.1 page 185  # 1- 63 odds   and  4.2 page 196  # 1 -67 odds
Applications of Equations

5.1    The two largest cities in Morocco are Casablanca and Fez.  If Casablanca has about 368,000 less  people than four times the number of people in Fez.   Casablanca has about 942,000 people,  what is the population of Fez?
5.2     In 2008 the country of Morocco had a population of about 34,275,000.   Morocco has an area of about 172,413 sq mi.  The population of the United States was about  287,998,000 with an area of about  3,535,000 sq.mi.     Which country has the lowest population density?

5.2   California is a little smaller than the country of Morocco.  The state has about 156,000 sq mi. with a population of about 36,560,000.  Which place has the higher average density?

5.2   In Morocco dirham is used for currency.  15 dirhams is about the same as $1.77 in U.S. dollars.

a) How many dirhams is $5.90 of U.S. currency?

b)  How much U.S. money is 805 dirhams ?

c)  One dirham is worth how much in U.S. currency?

5.2   Morocco earned $500 million in the export of 20 million metric tons of phosphates in 1977.  What was the price of phosphates per ton?
5.3   Algeria is nearly four times the size of the state of Texas.  However,  the Saharan region, which is 85% of the country, is almost completely uninhabited.  If Texas has an area of 696,241 sq km,  what is the area of the Saharan region?
5.3  Morocco possesses 75% of the world’s known mineable phosphate reserves.  Phosphates are important as the base of agricultural fertilizers.  From 1977 to 1987 Morocco produced 60 million tons of phosphates annually.   How much mineable phosphates is possessed in the world?
For Chapter 6  Applications of Functions

6.1   Use map to work with Cartesian coordinates

[image: image10.emf]
The marks on the graph are units.

1)  In which quadrant is Spain?

2)  In which quadrant is Western Sahara?

3)  What would be the coordinates for Rabat, the capitol of Morocco?

4)  What would be the coordinates for Tripoli, the capitol of Libya?

5)  Plot the city with the following coordinates and the name in which country it is.

       a)  Algiers (-5.5, 8)

       b) Tunis  (0, 7)

       c)  Cairo  ( 16.5, 1.5)

       d)  Tessalit  ( -8.5, 2)\
6.2    The territorial area of an animal is defined to be its defended, or exclusive, region.  For example, an African has a certain region over which it is considered ruler.  It has been shown that the territorial area T,  in acres, or predatory animals is a function of body weight, w, in pounds,  and is given by the function  T(w) = w1.31. 

    a)  Find the territorial area of a lion whose body weight is 100 lbs.

    b)  Find the territorial area of a lion whose body weight is 200 lbs.

6.2   In Morocco temperature is in Celsius rather than Fahrenheit as in the U.S.

The formula to convert Fahrenheit to Celsius is  C(f) =  5/9 ( f – 32),  where f is Fahrenheit temperature and C(f) is Celsius.

    a)  What would be the temperature in Morocco if my U.S. thermometer read  95°?

    b)  What would be the temperature in the U.S. if an Moroccan thermometer read 108?

6.5  In 1936 Morocco had a population of about 5.9 million people.  In 1971 the population had grown to about 15.4 million.

    a)  If the population grows exponentially,  what is the rate of growth?

    b)  If Morocco’s population continues to grow at this rate, what would have been the

         population in 1994?

    c)  In 1994 the population was at least 27 million.  Why are the two numbers so far

         off?

    d)  In 2008, Morocco’s population was around 34,275,000.  In 2009, the population 

         was around 34,800,000.  If it continues to grow at this rate,  how many people will

         Morocco have in 2012?

6.5 The radioactive element carbon-14 has a half-life of 5750 years.

a) A mummy discovered in the pyramid Khufu in Egypt has lost 46% of its carbon-14.  Determine its age.

b) In February 2006, in the Valley of Kings in Egypt, a team of archaeologists uncovered the first tomb since King Tut’s tomb was found in 1922.  The tomb contained five wooden sarcophagi that contained mummies.  The archaeologists believe that the mummies are from the 18th Dynasty, about 3300 to 3500 years ago.  Determine the amount of carbon-14 that the mummies have lost.

For Chapter 8   Geometry

8.1  Project 1   Moroccan Zillij Art

        Read  “Zillij in Fez” by Louis Warner found in the following: 
                http://www.saudiarramcoworld.com/issue/200103/zillij.in.fez.htm
   Design your own geometric art on a paper at least 8” by 11”.     Say for what the art could be used .

Steps

1. Muslim mosques are rich with geometric ornamentation called Zillij. These patterns reflect basic Islamic beliefs as well as mathematical truths. Muslims see these patterns as being "discovered rather than created." 

2.  Look at photographs of mosques and other Islamic art. Study the patterns of the tiles in wall and floor mosaics. What do you notice about these arrangements? The designs are endlessly repeating in elaborate complexity. Looking at the whole, you see no center but rather an even, total, and unending aesthetic. 

3.  Islamic designs convey spirituality without iconography (drawings and statues). Although they are intense and brilliant in color and design, they are impersonal and anonymous. Nowhere do you see the artist’s hand, only the pure form and color. 

4.  Islamic artwork is not made using random, free-choice designs, but is drawn within the constraints of symmetry and the laws of proportion. The basic component is a simple shape, repeated in patterns following bilateral or radial symmetry. Are you ready for the challenge of discovering these designs? 

5.  On white paper, lay out a grid. On the grid, construct a repeating pattern with plain shapes. If you change your mind, you can erase the lines! 

6.  Make patterns in the grid by alternating light and dark schemes.

7.  By rotating shapes, more complex patterns emerge. Increase the design possibilities by introducing a diagonal element. If you overlap and interlace shapes, you can discover endless variations on an isometric grid. 

You may choose to use the following paper to help.
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8.4   Project 2  The Great Pyramid of Giza
     The Great Pyramid of Gizeh in ancient Egypt, is also known as the pyramid of Cheops or Khufu.  This pyramid was constructed around 2500 B.C.E., some 5,000 years ago.  Its size is enormous.  The base is a square that covers a little more than 13 acres,  an area large enough to contain side-by-side St. Peter’s of Rome and the cathedrals of Milan and Florence, together with Westminster Abbey and St. Paul’s Cathedral of London.  The height is almost 500 feet, about the same as a building 40 stories high.  Until the construction of the Eiffel Tower at the end of the nineteenth century,  this pyramid was the tallest building in the world,  a mammoth structure build of 2.3 million stones,  weighing from 2 to 15 tons each.  The average weight of the stones is about 2.5 tons, the same as the weight of a large family van or an old-time Cadillac limousine.

    During the Napoleonic campaign in Egypt in 1798,  a famous battle was fought outside Cairo in Embaba,  in view of the pyramids,  and is known as the  Battle of the Pyramids.  It is reported that, after the battle, Napoleon and his staff officers climbed to the top,  Napoleon himself was content to rest in the shade of the pyramid at its base, toying with numbers. When the officers descended and rejoined him,  Napoleon announced that he had made a calculation of the amount of stone in the pyramid.  There was enough, he said, to build a stone wall 3 meters high and 0.3 meter thick that would enclose the whole of France.  

(Hints:  640 acres in one square mile;   5280 feet in a mile;   3.281 ft in a meter;  

                                 1 mile is 1.609 km.;  1 km is 1000 m.)

1)  Calculate the volume of the pyramid  in cubic meters.

2)  Calculate the length of the wall as the volume divided by the height and width.

 3)  Estimate the perimeter of France if you assume it to be a rectangle 770 km by 700 km.

Was Napoleon right?
For Chapter 12  Statistics
1)  Pick some aspect of North Africa and gather at least thirty pieces of data.
       a) Find the mean,  mode,  and median of this data.

       b) Display the data in a histogram,  frequency polygon,  and ogive graph.

       c) Set up a normal distribution curve.
 2)  Collect two 20 pairs of data about some aspect of North Africa.
       a)  Construct a scatter plot with the data.

       b)  Find a regression line.

9. Student evaluations of these assignments.   
Student Assessment in class   The students will be assessed through 4 chapter exams,  8 quizzes and the 3 projects.   The three projects will be about 15% of the students’ final grade.  

10.  Overall assessments of this project.

Module Assessment by students  At the end of the course,  the students will answer the following question:    What are some things that you learned about North Africa that you did not know before?   Must  use at least 100 words.

11.  The use of technology necessary/ideal for the implementation for this module.

        Calculator 

        Computer for data search
12.  Bibliography of the resources used by the students for this project.

       Textbook and my notes

http://www.saudiarramcoworld.com/issue/200103/zillij.in.fez.htm
        Whatever resource the student uses to gather data.
13.  Bibliography of the resources you used in the development of this project.

       Aufmann/Lockwood/Nation/Clegg.    Mathematical Excursions  (2ed)   (textbook)

       Boyer, Carl/ Merzbach.  A History of Mathematics.    Canada:

                                                    John Wiley and Sons, Inc., 1989

       Demeude, Hugues.   Morocco.    Benedikt Taschen Verlag GmbH, 1997
       Matthews,  Rupert O.    AFRICA: The Mighty Continent.  New York:  

                                      Gallery Books, 1989

       Motz, Lloyd/ Weaver, Jefferson.  The Story of Mathematics.    New York: 

                                       Avon  Books, Inc.,  1993

       Rudman, Peter S.   How Mathematics Happened: The First 50,000 Years.   

                                       New York: Prometheus Books, 2007
       Arab Aid in Morocco, John Lawtor, Saudi ArMCO World Magazine, Vol 30 #6, 

       Nov/Dec, 1979 

       Zillij in Fez, Louis Warner, Saudi Aramco World Magazine, Vol 52 #3,  May/June, 2001
       Internet source: Wikipedia.org

       Internet source:   mytravel guide.com

       Internet source:   excarta.msn.com

       Internet source:  moroccandesign.com/moroccan-mosaics-the-art-of-zillij  

       Internet source:  crayola.com/lesson-plans/detail/zillij-patterns-lesson-plan/

      Notes from Len Vacher,  Mathematics Instructor,  from University of 

                                                        South Florida, Tampa.

