Geometer Sketchpad
Area in a Polar Curve
Teacher Guide


Objectives:  The student will be able to set up an integral in terms of 
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 to find the area inside a polar curve.  There is a student worksheet for the student to complete during this demonstration.  Students should complete question #1 before you begin the demonstration.

Tab 1 (Curve Sketch):


This page demonstrates the relationship between points on the curve and angles that generate those points.  Animate the point.  Stop the animation when the curve first reaches the pole.  Discuss the fact that the angle is in quadrant 2 but the points are now plotting in quadrant 4.  This is important for determining the boundaries on the integral.  Finish the animation.  On the worksheet, the students will algebraically determine the angle values when the curve reaches the pole.  Complete questions #2 and #3 before going to Tab 2.

Tab 2 (Sector Sketch)


This page shows sectors as approximated by triangle being swept around the curve.  Stop the animation between 
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 and 
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.  Students should note the sector covers parts of both the outer loop interior and the inner loop interior.  Also, students should be able to confirm the area formula for the triangle in the lower right corner of the page.  Animate again and note the sector sweeps through the inner loop and “calculates” the area a second time.  

Tab 3 (Area Sketch)


This page demonstrates breaking the top half of the polar curve into 8 polar regions.  (Note that the last polar region has no area because 
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.)  Based on our sketch, our calculated area of about  282 square units  is an underestimation of the actual area.  Note we are using symmetry to calculate the total area and we only need sectors generated by angles from 
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 to 
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.  Now complete question #4 on the worksheet.

Tab 4 (Area Formula)


We demonstrate that smaller 
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 values generate a triangle whose area better approximates the area of the sector.  To find the area of the entire region we will need to sum the areas of all the triangles.  These are represented by the area formulae in the bottom right corner.  Attempt question #5 prior to Tab 5.

Tab 5 (Integral Formula)


Move point.  This demonstrates that as the 
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, the area of the triangle approaches the area of the sector.  Click the first Show area of sector box.  Then click Show “Finding the area inside curve” box, which shows the derivation of the integral to find the area inside of the curve.  Complete question #5 as necessary.

Tab 6,7 (Practice1, Practice2)

Animate the graph and ask the students to set up the appropriate integral to find total area.  Reveal a solution when you are ready and discuss alternate solutions, etc.  Now try question #6 from the worksheet.
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