ICE CREAM CONE  EXTENSION

Suppose you have an inverted cone of height 2R and base diameter 2R.  If a spherical scoop of ice cream of radius R is placed in the cone, does the ice cream sink until the cross-section of the figure is a triangle surmounted by a semi-circle?  

NO!  We can use 2-D figures to examine this 3-D situation.

Use a straight edge and compass to draw the figure with the center of the circle on the top center of the triangle’s base.

Draw a horizontal line segment AB of length 2R.

Construct midpoint C.

Construct a perpendicular bisector to AB through C.

Mark off a distance 2R along the bisector from C labeling the point D.

Draw the two line segments AD and BD.

Draw circle of radius R centered at C. 

Draw the figure in Wingeom.

Define points A: (0, -2) , B: (-2, 2), and C: (2, 2).

Draw lines AB and AC.

Define point D: (0, 0).

Draw circle centered at D of radius 1.

(Note multiple points of intersection between lines and circle.)

Figure Cone1.

Algebraically find the points of intersection between the circle and the side of the triangle.

The equation of a circle centered at the origin and a line through points (0,-2R) and (R,0):
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Eliminating y, we find 
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; and solving for x, from the quadratic formula, 
[image: image3.wmf]10

2

60R

2

64R

8R

x

-

±

=

, i.e. 
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The points of intersection are then (0, R) and (0.6R, -0.8R).

How much is the center of the sphere above the cone if the sphere just touches the inside of the cone?

The equation of a circle centered at the (0, k) and a line through points (0,-2R) and (R,0):
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The bottom half of the circle is  
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.   The sphere settles in the cone until the circle is tangent to the line.

The slope of the tangent line is equal to the derivative and the slope of the line is (y/(x=2.
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=2.  Solving for x, we find 
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This point is on the circle, but must also be on the line.  We can then solve for k.
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.  This is how far the sphere must be above the cone for the sphere to just rest atop the cone.

Use Wingeom to draw the 2D cross-sectional picture of the sphere sitting atop the cone.

Define points A: (0, -2) , B: (-2, 2), and C: (2, 2).

Draw lines AB and AC.

Define point D: (0, 5^.5-2).

Draw circle centered at D of radius 1.

(Note single points of intersection between lines and circle.)

Figure Cone2.

Now use Wingeom to draw the 3D picture of the ice cream cone in the two configurations detailed above.

Define points A: (0,0,0) , B:(0,0,-2) , and C:(0,0,1).

Draw ‘curved’ cone, center of base A, radius 1, and vertex B.\

Draw ‘curved’ sphere, center A, radius 1.

Figure Obj3D1.

Define points A: (0,0,0) , B:(0,0,-2) ,  C:(0,0,1), and D:(0,0,5^.5-2).

Draw ‘curved’ cone, center of base A, radius 1, and vertex B.\

Draw ‘curved’ sphere, center D, radius 1.

Figure Obj3D2.
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