SOUTH CAROLINA STUDIES


Unit 6; Day 1
THEME = PIRATES OF THE COASTAL ZONE                                       MATH - ALGEBRA
LESSON TITLE: How did Blackbeard determine how many pirates he could support?
OBJECTIVES: Students will be able to use a linear equation to solve problems related to economics.
PRIMARY STANDARDS ADDRESSED: Algebra I  - II.C.2; II.C.4 
PRIOR SKILLS REQUIRED: ability to solve a linear equation 
TEACHER BACKGROUND INFO: Teacher Answer Key and ‘colonial currency website’

                       <http://personal.lig.bellsouth.net/r/u/ruiz_b/Colonial_Currency/colonial_currency_index.htm>  
LOGISTICS: 1 @ 50-minute class – teacher-led discussion; seat work (worksheet) – students work in pairs
MATERIALS:  Student Work Sheet; access to colonial currency website [optional] 
PROCEDURES:

   1. Ask students what they know or can infer about “pieces of eight” and “gold doubloons”, the two most familiar types of coins supposedly hoarded by pirates.  List responses on the blackboard (or use overhead projector).  Be prepared to add additional information when students run out of things to say.  Refer to the Teacher Answer Key and/or the colonial currency website as needed.  Be sure to write out the monetary equivalencies that the students will need to complete the upcoming activity:  1 piece of eight (silver coin) = 1 peso = 8 reales; and 1 doubloon (gold coin) = 8 escudos = 16 pesos = 128 reales.  In the late 1700s, 1 peso was roughly equal to 1 US dollar and 1 doubloon equaled 16 US dollars. 

   2. [optional] Have students access the colonial currency website to view sample coins.  Note that the largest gold coin was the 8 Escudo piece (the doubloon), which was the same weight as the silver peso (the piece of eight).  Ask students to infer, from this information, the relative value of gold and silver in the Spanish economy of the pirate age.  
   3. Organize students in pairs to work the problems printed on the Student Worksheet. 

   4. Either go over answers to questions yourself, stressing the application of problem-solving strategies, as a group activity, or have several students take turns explaining how they set up and solved the problem.  Resolve any misconceptions or technical errors that surface during this review.

SAMPLE CULMINATING ASSESSMENT:   
   - Anne Bonny also kept mathematical records on board her pirate ship.  She calculated that the relationship between her total income and the number of pirates on her ship was     i = 90w - 200   [where i = total income in pesos and w = number of pirates on the ship.]  Blackbeard’s equation was   i = 90w – 300

Which ship was most profitable (made the most income for the number of pirates on board)?
   - Ask the student to convert doubloons and pieces of eight to pesos (or vice versa):


Example:  What is the total value (in pesos) of a treasure of 12 doubloons and 24 pieces of eight?

If you purchase a new ship’s anchor for 50 pesos, what combination of coins will you use to pay for it? 
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STUDENT  WORK  SHEET

LESSON TITLE: How did Blackbeard determine how many pirates he could support?

 INCLUDEPICTURE "http://personal.lig.bellsouth.net/r/u/ruiz_b/Colonial_Currency/_8_Reales_Potosi_1556_F_silver.gif" \* MERGEFORMATINET 


        

Silver Piece of Eight (8 Reales)  

Note how the back of the coin has a cross on it. This was helpful when you needed to make change.  You could cut the coin in half, making two coins each worth 4 Reales, or you could cut it into quarters, making four coins each worth 2 Reales.  The silver piece of eight was also called a “peso”.
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Gold Doubloon (8 Escudos)
An Escudo was worth 16 Reales.

The doubloon was worth 128 Reales.  The gold doubloon was also equal to 16 “pesos”.

coin info from <http://personal.lig.bellsouth.net/r/u/ruiz_b/Colonial_Currency/colonial_currency_index.htm>
WORK THE FOLLOWING PROBLEMS INVOLVING PIRATE ECONOMICS – show your work.  

Pirate ships had to make a profit to continue operating.  In addition to stealing and plundering, pirates occasionally had to actually buy supplies or trade with other ships or colonial settlements to sell off their illegal cargo and make room for more.  And besides, pirates had to do something with all that money they stole during their raids on other ships.  Blackbeard, one of the most famous pirates, was also apparently an excellent mathematician.  He had to be able to divide up stolen money and other treasure equally among the crew, budget money for ship’s repairs and supplies, and calculate how many raids he had to plan each month to make enough money to keep all the pirates in his crew happy.
1.  Blackbeard figured out a long time ago that his total income for the month was related to the number of pirates he carried on his ship.  After many months of collecting data, he realized he could express this relationship as a linear equation:    i = 90w – 300       [where i = total income in pesos and w = number of pirates on the ship.]  


a.  If Blackbeard carries a crew of 30 pirates, how many pesos will he make that month?  _______

b.  How many pirates are needed if Blackbeard wants to make 9,600 pesos per month?  ________


c.  How many pirates will Blackbeard need on board to just break even for the month?  ________

2.  Blackbeard sends five pirates onto a deserted tropical island to look for treasure.  They each return with a different number of coins but, because they’ve never had an algebra class, they can’t figure out which pirate collected the most valuable treasure.  Blackbeard knows that one doubloon is equal in value to 16 pieces of eight.  
Which pirate brought back the most money? _________________  the least?  _________________
	NAME
	# OF COINS
	# OF DOUBLOONS
	# OF PIECES OF EIGHT
	TOTAL VALUE OF MONEY

	Pete the Pirate
	27
	0
	27
	

	Pegleg Plank
	11
	3
	8
	

	Slimy Sam
	6
	6
	0
	

	Dirty Darius
	24
	4
	20
	

	Jack Tar
	15
	2
	13
	


3.  Blackbeard likes to keep a spreadsheet on each pirate recording how good a treasure hunter he is.  He keeps these records in the form of an equation,        xd + yp = $       where ‘x’ equals the number of doubloons brought back by the pirate; ‘d’ equals the value of a doubloon (16 pesos); ‘y’ equals the number of pieces of eight brought back by the pirate; ‘p’ equals the value of a piece of eight (1 peso); and $ equals the total value of the treasure brought back by the pirate (in pesos).  Using the data from problem #2, write the correct equation for each of the five pirates.
	NAME
	EQUATION SHOWING PRODUCTIVITY OF PIRATE

	Pete the Pirate
	

	Pegleg Plank
	

	Slimy Sam
	

	Dirty Darius
	

	Jack Tar
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TEACHER  ANSWER  KEY
LESSON TITLE: How did Blackbeard determine how many pirates he could support?

1.  Give background information about Spanish currency of the pirate era. 

    Student answers may vary depending on what movies they have seen or what books they have read.  Use some of the information below to fill in any missing data. 
Spanish Colonial Currency

from website <http://personal.lig.bellsouth.net/r/u/ruiz_b/Colonial_Currency/colonial_currency_index.htm>
The main Spanish coin, was the "8 Reales" piece. This is the famous "Piece of Eight" and later became called the "Peso". In 1535, the government of Spain authorized the establishment of a mint in Mexico City. Since silver was still mined in limited quantities, the largest denomination of coin produced was 4 Reales. A couple of years after the establishment of the Mexico Mint, King Charles ordered the consolidation of all of its currency. He ordered that all gold coins would be in the denomination of Escudos. The largest gold coin was the 8 Escudo piece, which was the same weight as the silver peso, 27 grams and 92% pure. The silver coins were in the denomination of Reales. This system lasted for over 300 years, with one Escudo equaling 16 Reales. Up to the 1570's, almost all of the coins were minted in Spain. All of the gold and silver, was smelted into ingots and transported to Spain.

The website also points out that silver pieces of eight had a cross marked on one side that divided the coin into four equal parts.  It was common practice to cut the coins along these lines to get “change”; coins were routinely cut in half, in quarters, and in eighths.  The smallest pieces, from cutting the coin into eight parts, were called “bits”.  The website also suggests (no guarantee implied) that our familiar cheerleading chant, “Two bits, four bits, six bits, a dollar; all for Waccamaw Stand up and Holler” actually refers back to the practice of referring to “two bits” as a quarter of a peso (or of a dollar) etc.

2.  [optional] . . .infer, from this information, the relative value of gold and silver in the Spanish economy. . ..   

    Two coins, the silver piece of eight (8 reales or 1 peso) and the gold doubloon (128 reales or 16 pesos) were the same weight.  We will assume they were also the same size (although gold and silver have different density [specific gravity] values -  silver = 10.5; gold = 15.0  -  for practical purposes this would not make a significant difference in coin size).  If therefore, a gold coin is worth 16 times as much as the same size silver coin, we can assume that gold in the Spanish economy was valued to be worth 16 times as much as silver.
3.  Answers to student problems.

1.  Blackbeard figured out a long time ago that his total income for the month was related to the number of pirates he carried on his ship.  After many months of collecting data, he realized he could express this relationship as a linear equation:    i = 90w – 300       [where i = total income in pesos and w = number of pirates on the ship.]  


a.  If Blackbeard carries a crew of 30 pirates, how many pesos will he make that month?   2,400    .



i = 90 x 30 - 300                 i = 2700 - 300

i = 2,400

b.  How many pirates are needed if Blackbeard wants to make 9,600 pesos per month?       110    .


9,600 = 90 x  w - 300        9,600 + 300 = 90 x w
9,900 = 90 x w       9,900/90 = w           110 = w

c.  How many pirates will Blackbeard need on board to just break even for the month?         4      .
0 = 90 x w - 300           0 + 300 = 90 x w              300 = 90 x w              300/90 = w            3.333 . . . = w
       Because it’s impossible to have 31/3 pirates on a ship, the number must be raised to the next whole number, 4

2.  Blackbeard sends five pirates onto a deserted tropical island to look for treasure.  They each return with a different number of coins but, because they’ve never had an algebra class, they can’t figure out which pirate collected the most valuable treasure.  Blackbeard knows that one doubloon is equal in value to 16 pieces of eight.  

         Which pirate brought back the most money?          Slimy Sam           .  the least?    Pete the Pirate         .
	NAME
	# OF COINS
	# OF DOUBLOONS
	# OF PIECES OF EIGHT
	TOTAL VALUE OF MONEY

	Pete the Pirate
	27
	0
	27
	27

	Pegleg Plank
	11
	3
	8
	56

	Slimy Sam
	6
	6
	0
	96

	Dirty Darius
	24
	4
	20
	84

	Jack Tar
	15
	2
	13
	45


3.  Blackbeard likes to keep a spreadsheet on each pirate recording how good a treasure hunter he is.  He keeps these records in the form of an equation,        xd + yp = $       where ‘x’ equals the number of doubloons brought back by the pirate; ‘d’ equals the value of a doubloon (16 pesos); ‘y’ equals the number of pieces of eight brought back by the pirate; ‘p’ equals the value of a piece of eight (1 peso); and $ equals the total value of the treasure brought back by the pirate (in pesos).  Using the data from problem #2, write the correct equation for each of the five pirates.

	NAME
	EQUATION SHOWING PRODUCTIVITY OF PIRATE

	Pete the Pirate
	0d + 27p = 27



	Pegleg Plank
	3d + 8p = 56


	Slimy Sam
	6d + 0p = 96


	Dirty Darius
	4d + 20p = 84


	Jack Tar
	2d + 13p = 45



SAMPLE CULMINATING ASSESSMENT:   

   - Anne Bonny also kept mathematical records on board her pirate ship.  She calculated that the relationship between her total income and the number of pirates on her ship was     i = 90w - 200   [where i = total income in pesos and w = number of pirates on the ship.]  Blackbeard’s equation was   i = 90w – 300


Which ship was most profitable (made the most income for the number of pirates on board)?



No matter what the number of pirates might be, the “90w” term will always be identical for both ships as long as the number of pirates on each ship is the same.  Bonny’s ship only subtracts 200 from this value instead of subtracting 300 like Blackbeard.  So Bonny’s ship will always be more profitable as long as they have the same number of pirates.
   - What is the total value (in pesos) of a treasure of 12 doubloons and 24 pieces of eight?   [answer = 216 pesos]
   - If you purchase a new ship’s anchor for 50 pesos, what combination of coins will you use to pay for it?




[Many answers are possible;  one simple answer is 3@doubloons and 2@ pieces of eight]  
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