Chapter 9.3 – The Intersection of Two Planes

(see diagrams on page 510)

There are three cases when it comes to the intersection of two planes

· Case 1 – Two planes intersecting along a line 

· Two planes can intersect along a line.  The corresponding system of equations will have an infinite number of solutions.

· Since the planes are not parallel, therefore their normal vectors are not scalar multiples of each other.  

· Case 2 – Two parallel, non-coincident planes

· Two planes can be parallel and non-coincident.  The corresponding system of equations will have no solutions.

· Since the planes are parallel, the normal vectors are scalar multiples of each other

· Case 3 – Two coincident planes

	Case #
	Verbal Description
	If and only if
	Mathematical Conditions

	Case 1
	Two planes intersect along a line.
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	Case 2
	Two planes are parallel and non-coincident
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2.  system of equations has zero solutions

	Case 3
	Two planes are coincident
	        
[image: image7.wmf]Û


	1.  
[image: image8.wmf]2

1

n

k

n

=

  for some  
[image: image9.wmf]R

k

Î

  and
2.  system of equations has an infinite number of solutions


· Two planes can be coincident and have an infinite number of solutions.

· Since the planes are parallel, the normal vectors are scalar multiples of each other.

	Recall that two lines can intersect at one point, and recall also that a line and a plane can intersect at one point.  However, two planes cannot intersect at only one point.  The only two possibilities are zero POI’s, or an infinite number of POI’s. 


Examples   For each of the following, state whether the planes 

a) intersect along a line

b) are parallel and non-coincident, or

c) are coincident.

If the planes intersect along a line, state the equation of the line.
Example 1:  
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	Answer:  b) No intersection.  Planes are parallel and non-coincident.


Example 2:  
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	Answer:  c) Planes are coincident


Example 3:  
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	Answer: a) intersect along the line 
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