Activity 2:  Systems of Linear Equations in Three Variables





Materials:  3d geoboard, yarn in 2 colors, small paper clip





1.	Consider the points which belong to the  x-axis.





a.	What is the  y-coordinate of every point on the  x-axis?














b.	What is the  z-coordinate of every point on the  x-axis?














c.	From your observations in (a) and (b), what two equations must every point on the x-axis satisfy?  Do any other points in space satisfy both of these equations?














d.	What set of points does each of the equations written in (c) above describe?  Consequently, what geometric sets intersect to form the x-axis?


























2.	Consider the points which belong to the  y-axis.





a.	What is the  x-coordinate of every point on the  y-axis?














b.	What is the  z-coordinate of every point on the  y-axis?




















c.	From your observations in (a) and (b), what two equations must every point on the  y-axis satisfy?  Do any other points in space satisfy both of these equations?














d.	What set of points does each of the equations written in (c) above describe?  Consequently, what geometric sets intersect to form the   y-axis?


























3.	Consider the points which belong to the  z-axis.





a.	What is the  x-coordinate of every point on the  z-axis?














b.	What is the  y-coordinate of every point on the  z-axis?














c.	From your observations in (a) and (b), what two equations must every point on the  z-axis satisfy?  Do any other points in space satisfy both of these equations?














d.	What set of points does each of the equations written in (c) above describe?  Consequently, what geometric sets intersect to form the z-axis?



































4.	Let  T = {(x,2,4) ½ x Î R }.  





a.	If  (x,y,z) ( T, what must be true about  y ?  about   z ?




















b.	Describe the graph of  T.




















c.	Find two planes each of which contains  T  and is parallel to one of the coordinate planes.




















d.	What two equations describe the necessary and sufficient conditions which a point must satisfy to belong to  T?























5.	Let  T = {(3,2,z) ½ z Î R }.





a.	Describe the graph of  T.

















b.	Find two planes each of which contains  T  and is parallel to one of the coordinate planes.








c.	What two equations describe the necessary and sufficient conditions which a point must satisfy to belong to  T?




















6.	Let  S = {(x,y,z) ½ x + 2y + z = 10}  and  T = {(x,y,z) ½ x = 4}.





a.	Use the 3d geoboard and yarn to visualize each of the planes described by   S  and  T.  Use different colored yarn for each of the planes.  Describe the intersection of the two sets,  S Ç T , geometrically and in set notation.





























b.	The projection of a set to a coordinate plane determined by two axes is the set of points which results when each point in the set has the coordinate of the third axis replaced by zero (resulting in the "noon shadow" of the set in the coordinate plane).  What is the projection of  S Ç T  onto the yz-plane? (Describe geometrically and algebraically.)





























c.	Let  W = {(x,y,z) ½ 10x + 5y + 10z = 40}.    Describe  T Ç W  both geometrically and algebraically.


























d.	What is the projection of  T Ç W  onto the yz-plane?

















e.	Find  the intersection of the three planes,  S Ç T Ç W.


(Note:   S Ç T Ç W = (S Ç T) Ç (T Ç W).)
































7.	What are the possible intersections of two planes?  of three planes?









































8.	A recipe that makes 7 cups of French dressing uses tomato juice, vinegar, and olive oil.  Grandmother remembers that it calls for 3 times as much vinegar as tomato juice and 4.5 times as much olive oil as vinegar.  Write a system of linear equations which models the conditions given in this problem.
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