Problem-Solving Strategy:

Assume an Ideal Case

Some problems can be solved by assuming some information to be true, such as a location, a relationship, or a dimension.  Problem-writers often pose situations that seem to lack sufficient information for solution.  This  situation often suggests that a solver may assume an ideal case.

The first problem below can be solved in several ways.  It can be solved in so many ways that it is often used as a teacher-workshop example of class exploration.            
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1.  In the figure, 
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, CD = 40,        C          X                                D  

and AX = XB = 10.  

Find the area of ADBC.

                                                                      B      

The second problem given here can also be solved in more than one way.  Try to solve it using a property of tangents from the same point, and then try an ideal-case strategy.                                         X

                                                                                         M

2.  In the figure, the tangents to 

circle O each have length 10.  A                                                            P

point Q is selected on minor arc XY,                   O            Q                   

and a segment tangent at Q is 

drawn with end points M and N on                                  N

tangents 
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 and 
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.  Find perimeter of 
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3.  An 18-foot pole is laid tangent to a circular rug which lies at the center of a circular floor.  The ends of the pole just touch the edges of the room.  What is the area of the floor not covered by the carpet?  (Such a two-dimensional figure is called an annulus.) 

Here are a pair of three-dimensional analogies of the previous problem:

4.  A hole that is 18 cm long is drilled through the center of a solid sphere.  Find the volume of the remaining solid material.

5.  A beam of light enters the atmosphere of a mystery planet tangent to the solid spherical surface, and then continues through more atmosphere and back into space.  Assume that the atmosphere is uniformly distributed around the planet.  If the length of the light-beam segment through the atmosphere is 18 miles, find the volume of the atmosphere. 

6.  Captain Pi from A Course in Geometry  (Bates Publishing).

7.  (From Hurley, Litton’s Problematical Recreations, 1971). 
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	Each side of the shown square has length 7.  Each leg of the isosceles right triangle has length 8, and the hypotenuse length is 
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.  Point A is 5 units from B.  The right-angled vertex of the isosceles triangle is at the center of the square.

Find the area of quadrilateral BCED.
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