Neil Hanson

Lesson Title:

Areas of Circles Made Useful

Grade: 9, 10, or above

Materials:


Calculator, (Don’t know what it’s called yet (manipulative)), worksheet

Lesson Overview:


Students will apply their knowledge of the area of a circle, the radius of the circle, and simple volumes of cylinders of height 1 to approximate the volume of a sphere

Lesson Objectives:

1. Students will recognize the utility of easy area formulas to approximate the volume of complex objects, mainly a sphere

2. Students will realize that this method does produce error, and conjecture why the error is always more than the actual volume

3. Students will be able to tell me that little facts are of great utility in solving difficult problems
State Standards:


5A Apply formulas to find length, area, etc…


5C.Use dimensional analysis techniques


5H.Explain the role of error in measurement and its consequence on subsequent calculations

Anticipatory Set:


Before class begins cut out 2 rectangles from a sheet of paper that both have a width of 2 inches, but may be of different lengths. Cut out a rectangle that is of width 2 inches by the sum of the lengths of the separate rectangles that were cut out. Similarly, cut out two circles of radii 2 inches, and one of radius four inches. Have the students calculate the area of each of the separate rectangles first. At this point you may have to first ask students how to calculate areas of such specific figures. Then have the students calculate the area of the other single rectangle. Ask what they notice about the two calculations (equal). Have the students then place the two separate rectangles in series, and place it next to the whole rectangle. Ask them how this relates to the distributive property, and have them demonstrate their understanding by doing the calculation, and explaining their reasoning by describing that total area is length times width, so in order to find the total area of the two separate rectangles we must add the two lengths, and multiply by the common width of 2 inches. Next, have the students do the same procedure as above with the rectangles with the circles. That is, after calculating the respective areas, have them compare the areas. Ask them why the areas did not come out the same (areas are 2*Pi*4, Pi*16, respectively). Have them demonstrate this by placing the edge of the smaller circles at the center of the larger circle so that the edges of the two circles will touch the center of the larger circle and the edge of the larger circle. Make sure the students try this first themselves before
Developmental Activity:


Present the students with the worksheet. Have them complete the worksheet up to solving for y. Present the students with a (manipulative). Then ask them if this gives them an idea as to how we can reconcile the problem that using one cylinder to approximate the volume of the cyclinder results in too large of a volume. If the students cannot answer this question within a minute of so, ask the question immediately following solve for y on the worksheet. If not, continue. Then, have the students solve for y in the equation of the circle when x=.5, x=1.5, x=2.5, x=3.5. Then ask the students what to do in order to get the approximated volume of the sphere (Give them the hint that the y-values are going to represent different radii of cylinders (Answer: Find the area of each circle of radius R = {f(.5),f(1.5),f(2.5),f(3.5)}, add the results and multiply by 2). After this, show the students the formula for the volume of a sphere, and explicitly calculate the answer. Then show how close we came using our method. If there is time have the students repeat this procedure instead using squares to approximate the volume. Then have the students compare the two methods, and ask if one will always be better and why (Answer: cyclinder method always better).
Closure:


Have the students write down what they thought was the point of the lesson, and also have them explain it to you what they thought. Make sure that you tell them that the point is that we can easily approximate the volume of a sphere by breaking up the sphere into smaller cylinders, and can easily approximate the volume by adding the areas of the smaller cylinders of different radii. 
Assessment:


Present the students with a picture of a circle of radius 5. Have them tell you by drawing on the outline of the graph the outline of the cylinders they would use to approximate the volume of a sphere of this radius

