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Lesson Summary: In this activity, students will use geometry and proportions to estimate the number of little raised dots on a ball such as a basketball or football.  The procedure is an extension of the discussion of finding the total area of smallpox pustules on the body presented in the slides.


Subject: Math: Geometry, Measurement, Problem Solving
Grade Level: 

· Target Grade: 8  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· Balls with raised dots or dimples on them (such as basketballs, footballs, and/or golf balls, enough for each group of two to three students to have one)
· A few coins of varying sizes (dimes, nickels, quarters, pennies), at least one for each group 

· Metric Rulers
· Masking tape
· Pieces of string (if available, to measure the circumferences of the balls, if not, tape may be used)
· Worksheet 1 for basketballs/golf balls
· Worksheet 2 for footballs
Lesson Plan: 

· Each group of two to three students should first be given the ball which they will use for the activity.  Each student in the group will estimate how many dots they think are on the ball simply by looking at it and write their guess on their worksheet.

· The students with round balls such as basketballs or golf balls (Worksheet 1) will do the following to estimate the surface area of the ball:

· Measure the circumference of their ball at its widest point.  To do this, they should wrap a piece of string or tape around the ball and then straighten out the string or tape to measure it.
· Use the circumference to calculate the radius of the ball using the formula on the sheet.  The teacher may want to discuss this formula and its relation to the formula for circumference, especially for advanced or pre-algebra students.
· Plug the radius in the formula for surface area of a sphere to find a good estimate for the surface area of the ball.

· The students with footballs (Worksheet 2) will do the following to estimate the surface area of the ball using the area of triangles:

· Measure the circumference of their ball at its widest point between the two ends of the ball.  To do this, they should wrap a piece of string or tape around the ball and then straighten out the string or tape to measure it.

· Divide this circumference by 4 to find the width of one panel on the ball.
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Using string or tape again, measure the distance along the ball from one end to the other, along the seam between the panels for instance, and divide this length by 2 to find the height of the triangle formed by ½ of a panel, as shown in the diagram to the right.

· Use the formula for the area of triangles to find the area of one of these triangles; then multiply this area by 8 to find an estimate for the surface area of the ball.
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Then, each group will be given a coin, preferably quarters for larger balls, and no larger than dimes or pennies for golf balls.  The students will measure the diameter of their coin in millimeters to find its radius by dividing by 2.  This radius will then be converted to centimeters and the area of the circle will be calculated.
· The students will place the coin on the ball and lay strips of tape around it as in the diagram to the right to outline it.  When the coin is then removed, a circle the same size as the coin will remain exposed inside the tape.  The number of dots inside this circle of tape will be counted.
· The students will then set up and solve the proportion below to estimate the number of dots on the entire surface of their ball. 
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· To complete the activity, students should answer the discussion questions.  If internet resources are available, it may be interesting for the students to look up the actual number of dots on each type of ball, or if computers are not available, the teacher may give the following data found at www.faqfarm.com for the students reference: 
· Basketball: 9,366 dots

· Golf ball: 336 dimples

· Football: 5,398 dots.  
· Also, there may be information about the number of dots or dimples on the packaging of the balls, especially in the case of golf balls.
Lesson Extensions:
· For more advanced students, the geometry formulas could be removed from the worksheets to allow them to practice remembering these formulas.
· As a more inquiry-based activity, the students could simply be given the necessary materials plus some extra materials and instructed to estimate the number of dots on the ball.  The groups could compete to see who comes up with the best method and the most accurate results.

References:

· http://www.faqfarm.com
TEKS:

8.1 (C) Approximate the value of irrational numbers from problem situations

8.2 (A) Use appropriate operations to solve problems

8.2 (D) Use multiplication by a unit rate to represent proportional relationships

8.5 (A) Estimate, find, and justify solutions to application problems

8.7 (B) Use geometric concepts and properties to solve problems

8.8 (A) Find the surface area of prisms and cylinders using models and nets

8.8 (B) Connect models to formulas for volumes of different 3-D shapes

8.8 (C) Estimate answers and use formulas to find surface area and volume

8.14 (A) Identify/apply mathematics to everyday experiences
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