Josh Meggesto

Methods 308

Professor Cushman

March 14. 2007

Understanding Basic Circles

Topic: Understand Basic Circles

Grade Level: 10th Grade

Materials: Worksheet, Pencil, Compass and Calculator

Lesson Overview:

1. Students will be able to construct a circle given its radius and center

2. Students will be able to identify the equation of a circle centered at the origin

3. Students will be able to construct a circle using its equation with a center at the origin.

New York State Standards: 

Anticipatory Set: (10 Minutes)


Students will start with the worksheet.  The first page is graph paper to be used with this activity.  When students come in give them a compass and have them draw a set of axis and construct a circle.  Have them place the needle of their compass or their finger on the origin or have them construct a circle that passes through an integer on the x-axis.  Now ask students to identify the center and radii of the circle.  If they cannot then ask them about the distances from the center to each point where the circle crosses the axes.  They should notice that all 4 of them are the same.  Explain that the center is equidistant from the outside of the circle and radii are the equidistant lines they just counted from their graphs there are infinitely more they do not see.  

Developmental Activity: (25 Minutes)


So students should now be starting to recall the idea of a center of a circle and its radii.  In the next part of this activity students are going to try to be identifying the center and the length of the radii of a few given circles.  This is to give more practice working with finding the radius and center of a circle.  After students have successfully finished the activity and can identify where to find the center and radius of a circle they will be constructing them on their own.


In the next part of the worksheet students are given a center and a radius and asked to construct the circles.  Students can either use the compass if they want or free hand.  The compass draws more exact circles so it make help the understanding to see that all the “sides” of the circle are the same distance from the center.  Free hand drawings tend to end up being ellipses rather than circles.


The last part of the worksheet is designed to introduce them to the basic general equation of a circle.  They’re not going to understand too much of where it comes from but hopefully by slowly walking through the table example they can begin to understand the idea.  Start by having them answer what two positive numbers add to 4 because essentially that is what x^2 + y^2 = 4 is asking.   You’ll get a list that ascends to 4 in one column and one that descends to 1 in one column when you rearrange the numbers in order.  These are the x^2 and y^2 columns of the table.  Explain that, for example, the sum of two numbers squared which are 1 and 3 is 4.  So some number squared is 1, what is that number.  Well if we “unsquare” or square root 1 we will get our x which is 1 and -1.  So now we have an x coordinate we can use to plot on our graph.  Now do the same thing for the 3.  Now we have the y so now we can plot the point. Students will need to use approximates for the square root of two  (1.4) and the square root of three (1.7). So the points (1, 1.7), (-1,-1.7) (1,-1.7) and (-1,1.7) are on the circle.  Students can repeat these steps a few times until they have accumulated a few points then they can start to see how the loci of points is forming a circle. 

Try to push the idea that when they see a single x^2 and y^2 term they are dealing with a circle.  For all the examples the coefficients of x and y are one so that’s why it is only part of the idea but relevant to the lesson because technically the terms do not need to be single they can have equal coefficients and be a circle but this may be a bit advanced of a concept yet.

Closure:


Students should now be able to identify the equation of a circle centered at the origin and decide what is radius is and how to graph it.  They should also be able to graph a circle given its radius and center or identify its radius and center given a picture.

Assessment:


Since this is a guided activity assessments are taken along the way.  There are 4 sections to the worksheet and each it aimed to build on the knowledge needed during the previous activity.  So assessments should be taken after each section on the worksheet in the form of observing and guiding.  

Answers to Page 3 Activity:

1. C( 0,0) and R = 4

2. C( -1, 2) and R = 5

3. C( 0, 0) and R = 7
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Exercise 1:  Draw Axis and graph a circle of your choosing.

Exercise 2:  What is the center and radius of each circle.
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Exercise 3: Construct a circle using the information given.







Center at (-2, -3) and Radius of 3





Center at (1,1) and Radius of .5 





Center at (0,0) and Radius of 2





Exercise 4: Construct the axis, a table and plot points for the equation x^2 + y^2 = 4








