SOUTH CAROLINA STUDIES


Unit 6; Day 3
THEME = PIRATES OF THE COASTAL ZONE                                  MATH  –  PRE-ALGEBRA
LESSON TITLE: Pirates and Proportions
OBJECTIVES: Students will be able to use proportions to describe relative size differences in objects.
PRIMARY STANDARDS ADDRESSED: Math 8th – A.II.A.1;  A.II.C.1;  N.III.D.1;  G.I.B.1 
PRIOR SKILLS REQUIRED: ability to solve proportions 
TEACHER BACKGROUND INFO: Additional Background Resources page  

LOGISTICS: 1 @ 50-minute class – teacher-led discussion and seat work – students work in pairs
MATERIALS:  Student Work Sheet;  access to internet [optional] 
PROCEDURES:

   1. Introduce the activity.  Mention that Blackbeard’s pirate ship, Queen Anne’s Revenge, was about 100 feet long and 25 feet wide.  The class is beginning a project that will end with a full scale drawing of this ship in the school parking lot.  In addition to drawing the ship itself, class groups will also draw various sea creatures, also to scale. Groups will also investigate the physical forces affecting cannonballs fired from the ship.
   2. Divide class into ten groups of 2 or 3 students each.  Assign each group one animal from the list on the Student Work Sheet.  Each group is responsible for looking up (on the internet or with resources from the Media Center) the average length of their adult animal and also the average length of one other adult animal of their choice that is not on the list.  Or the teacher can provide this data to save time.  Groups should enter this information on the chart on the Student Work Sheet and should bring this information to the teacher who should enter information from all the groups onto the composite class chart drawn on the blackboard (or use overhead projector).  Once all data has been entered, tell students to copy the information from the blackboard into the chart on their Student Work Sheets.  This information will be needed in order to calculate the percentage of pirate ship length for each sea creature.  
   3. Tell class that each group should answer the questions included on the Student Work Sheet and show in writing how they set up and solved their proportion problems.   

   4. Review student work on proportion problems by calling on groups or individuals to explain how they solved a particular question.  Discuss the importance of setting up the proportion properly before trying to calculate a numerical answer. 
SAMPLE CULMINATING ASSESSMENT:   
   - Ask students to use the chart on their Student Work Sheet to work the following problem on a clean sheet of paper.  “Draw a model of the pirate ship and five of the animals so that the scale is 1 cm represents 5 feet.  Which of the listed animals are perhaps too small to draw using this scale?”

SOUTH CAROLINA STUDIES


Unit 6; Day 3
THEME = PIRATES OF THE COASTAL ZONE                                  MATH  –  PRE-ALGEBRA
STUDENT  WORK  SHEET

LESSON TITLE: Pirates and Proportions
1.  Reports state that Blackbeard’s pirate ship, Queen Anne’s Revenge, was 100 feet long and 25 feet wide.  We are going to see how the size of this ship compares to some sea animals.  You will look up and record the length and width of one of the listed sea animals plus one other sea animal of your choice (choose one that is not on the list).  Use the average length and width of an adult animal as your standard for measurement.
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	ANIMAL
	LENGTH (in feet)
	WIDTH (in feet)
	% SHIP LENGTH
	% SHIP WIDTH
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2.  You really want to find out the height of the tallest mast (the main mast) on Blackbeard’s ship, so you find a scale model of his ship on the internet.  The length of the model ship is 8 inches and the height of the tallest mast is 5 inches.  Set up and solve a proportion to find the actual height of the tallest mast.   (show your work)

3.  The top of the shorter mast (the fore mast) is connected to the front of the ship with a rope that is 50 feet long.  You already know that the distance from the bottom of this mast to the front of the ship is 40 feet.  How tall is this shortest mast?  (show your work).

4.  The ship’s weapon of choice for most pirates was the cannonball.  It is rumored that Blackbeard’s ship had 40 cannons on board.  Assuming the cannons were equally spaced along each side of the ship, on the main deck, how far apart would each cannon be located from its neighbor?  _______ (show your work)
5.  If Blackbeard had been out pirating in 1818, instead of 1718, he would have had to buy his cannonballs from Europe using the Metric System (adopted by the French Academy of Sciences in 1791).  Some of Blackbeard’s cannonballs weighed 30 pounds.  Convert this number to kilograms _____; grams _____.  (show your work)
6.  Blackbeard knows that his strongest cannon can shoot a cannonball 20 feet per second.  If he fires at a ship that is 160 feet away, how many seconds will it take the cannonball to reach the enemy ship? ________ (use the formula: <d = r x t> and show your work)

7.  One of Blackbeard’s young pirate assistants was learning how to use the cannon and accidentally shot a cannonball straight up into the air.  It smashed back into the deck with a force of 147 Newtons.  What was the mass of the cannonball in kilograms if the acceleration is 9.8 meters/second2? _____________ (use the formula <f = m x a> and show your work)
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Unit 6; Day 3
THEME = PIRATES OF THE COASTAL ZONE                                  MATH  –  PRE-ALGEBRA
TEACHER  ANSWER  KEY
LESSON TITLE: Pirates and Proportions
1.  . . . . Groups will also investigate the physical forces affecting cannonballs fired from the ship. 

    Depending on when you schedule this activity, students may have covered some ‘force and motion’ concepts in their science classes.  If so, try to tie in the science concepts behind <f = m x a> (Newton’s Laws, etc.) 
3.  Tell class that each group should answer the questions included on the Student Work Sheet and show in writing how they set up and solved their proportion problems.  
    1.  You will look up and record the length and width of one of the listed sea animals plus one other sea animal of your choice.
	ANIMAL
	LENGTH (in feet)
	WIDTH (in feet)
	% SHIP LENGTH
	% SHIP WIDTH

	Barracuda
	7 feet
	1 foot
	7%
	4%

	Clown Fish
	.25 feet
	.1 foot
	0.25%
	0.4%

	Eel
	5 feet
	.25 feet
	5%
	1%

	Great White Shark
	20 feet
	4 feet
	20%
	16%

	Killer Whale
	20 feet
	5 feet
	20%
	20%

	Octopus
	2 feet
	1 foot
	2%
	4%

	Sea Lion
	7 feet
	3 feet
	7%
	12%

	Seal
	5 feet
	2 feet
	5%
	8%

	Stingray
	7 feet
	4 feet
	7%
	16%

	Whale Shark
	25 feet
	6 feet
	25%
	24

	
	
	
	
	

	Additional answers will vary depending on which marine creatures were selected.


   2.  You really want to find out the height of the tallest mast (the main mast) on Blackbeard’s ship, so you find a scale model of his ship on the internet.  The length of the model ship is 8 inches and the height of the tallest mast is 5 inches.  Set up and solve a proportion to find the actual height of the tallest mast.   (show your work)

Note that all you have to do is be consistent with units. One way to set up the proportion is as follows:

8 inches: 100 feet = 5 inches: z. Therefore z = 100 feet times 5 inches divided by 8 inches, or 62.5 feet. Another approach is note the ratio of 5 to 8 and then take 5/8 of 100 feet.  

   3.  The top of the shorter mast (the fore mast) is connected to the front of the ship with a rope that is 50 feet long.  You already know that the distance from the bottom of this mast to the front of the ship is 40 feet.  How tall is this shortest mast?  (show your work).

      Assuming a right triangle, we have x-squared + 40-squared = 50-squared, using the Pythagorean Theorem. Solving, we find the shortest mast is 30 feet high.
   4.  The ship’s weapon of choice for most pirates was the cannonball.  It is rumored that Blackbeard’s ship had 40 cannons on board.  Assuming the cannons were equally spaced along each side of the ship, on the main deck, how far apart would each cannon be located from its neighbor?  _______ (show work)

      This is actually a little trickier than students might realize. For an approximation, students might take the 100 feet and divide it among 20 cannons (half on each side) for five feet between the cannons. More precise student will recognize, however, especially if they set up a model, that the 100 feet needs to be divided into 21 spaces if we assume that a cannon cannot be in a corner. This division tells us the cannon will be 4 and 16/21 feet, or approximately 4 feet, 9 inches apart.
   5.  If Blackbeard had been out pirating in 1818, instead of 1718, he would have had to buy his cannonballs from Europe using the Metric System (adopted by the French Academy of Sciences in 1791).  Some of Blackbeard’s cannonballs weighed 30 pounds.  Convert this number to kilograms _____; grams _____.  (show your work)

      If we know that 2.2 pounds equals 1 kg, then we can set up a proportion of x kg: 30 pounds = 1 kg: 2.2 pounds. This may help students see that they need to divide 30 by 2.2. Alternatively, they may recognize that since kilograms are heavier than pounds, they need fewer of them, suggesting division over multiplication. Answer: approximately 13.636 kg, which equals 16,636 grams.
   6.  Blackbeard knows that his strongest cannon can shoot a cannonball 20 feet per second.  If he fires at a ship that is 160 feet away, how many seconds will it take the cannonball to reach the enemy ship? ________ (use the formula: <d = r x t> and show your work)

      160  feet = 20 feet/second times t. Dividing both sides by 20 feet/second, we have 8 seconds. Students may learn something if you show them how the units work.
   7.  One of Blackbeard’s young pirate assistants was learning how to use the cannon and accidentally shot a cannonball straight up into the air.  It smashed back into the deck with a force of 147 Newtons.  What was the mass of the cannonball in kilograms if the acceleration is 9.8 meters/second2? _____________ (use the formula <f = m x a> and show your work) 
      147 Newtons = m times 9.8 meters/second per second. Dividing both sides by 9.8, we get 15 kg, though here the unit analysis will not help students.

SAMPLE CULMINATING ASSESSMENT:   

   - Ask students to use the chart on their Student Work Sheet to work the following problem on a clean sheet of paper.  “Draw a model of the pirate ship and five of the animals so that the scale is 1 cm represents 5 feet.  Which of the listed animals are perhaps too small to draw using this scale?”

      Note that the length of the ship in the scale model should be 20 cm and the width should be 5 cm. A quick way to check each of the animals that the students have chosen is to take the actual dimension in feet and divide it by 5; this represents the number of centimeters in the appropriate dimension. It is perhaps too difficult to draw anything less than, say, 2 mm. Consequently, any animal with a dimension less than 1 foot may not work.

	ANIMAL
	LENGTH (in feet)
	WIDTH (in feet)
	SCALE LENGTH
	SCALE WIDTH 

	Barracuda
	7 feet
	1 foot
	1.4 cm = 14 mm
	0.2 cm = 2 mm

	Clown Fish
	.25 feet
	.1 foot
	0.05 cm 

(too small to do!)
	0.02 cm

	Eel
	5 feet
	.25 feet
	1 cm
	0.05 cm = 0.5 mm 
(too small to do!)

	Great White Shark
	20 feet
	4 feet
	4 cm
	0.8 cm = 8 mm

	Killer Whale
	20 feet
	5 feet
	4 cm
	1 cm

	Octopus
	2 feet
	1 foot
	0.4 cm = 4 mm
	0.2 cm = 2 mm

	Sea Lion
	7 feet
	3 feet
	1.4 cm
	0.6 cm = 6 mm

	Seal
	5 feet
	2 feet
	1 cm
	0.4 cm = 4 mm

	Stingray
	7 feet
	4 feet
	1.4 cm
	0.8 cm

	Whale Shark
	25 feet
	6 feet
	5 cm
	1.2 cm = 12 mm
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