Activity 1:  Solving Linear Systems Graphically 





Materials:  TI82 calculator, Maple V software and computer





1.	Graph each pair of lines in the table below on the same set of axes on the TI82 calculator. Use the TRACE and arrow keys to approximate the points of intersection.  Set  Xmin and Xmax  under WINDOW so that they differ by  9.4.





(Note:	To draw the line  y = 2x - 4 , press  y= ; enter by  y1=   the expression   2x - 4; press GRAPH.  To draw the line  x = 2  on the same set of axes, next enter the following keystrokes:


2nd DRAW


4: Vertical


	Using the right and left arrow keys, position the vertical line so that crosses the x-axis at  x = 2; press ENTER to anchor the line at the desired position. 


Press TRACE and the arrow keys to move to the point where the lines intersect.  Read the coordinates of the approximate point of intersection at the bottom of the screen.)


	a.





Line #1�
Line #2�
Approximate point of intersection�
�



 y = 2x - 4�



  x = 2�



�
�



 y = 2x - 4�



  y = -2�



�
�



 2x + 3y = 6�



  x = 4�



�
�



 2x + 3y = 6�



  y = 1�



�
�



 2x + 3y = 8�



  y = 1�



�
�



 y = x + 4�



  y = 8 - x�



�
�



 y = 2x �



  y = 2x - 6�



�
�



 x = 2y + 4�



  x = -3y - 1�



�
�



 2x - y = 5�



  x + 3y = 6�



�
�



 2x - y = 5�



  2y - 4x = 5�



�
�



 3x - 2y = 9�



  4y - 6x = -18�



�
�



 3x - 2y = 9�



  -2x + 5y = 10�



�
�















b.	Write a linear equation in one variable that is equivalent to each of the given systems.  (For example, the system  y = -2x + 4  and  y = 6  is equivalent to the equation  -2x + 4 = 6.)  Use these equations to find the exact point of intersection.








Linear System�



Equivalent equation in one variable�



Point of intersection�
�



 y = 2x - 4  and  x = 2�



�



�
�



 y = 2x - 4  and  y = -2�



�



�
�



 2x + 3y = 6  and  x = 4�



�



�
�



 2x + 3y = 6  and  y = 1�



�



�
�



 2x + 3y = 8  and  y = 1�



�



�
�



 y = x + 4  and  y = 8 - x�



�



�
�



 y = 2x  and  y = 2x - 6�



�



�
�



 x = 2y + 4  and  x = -3y - 1�



 �



�
�



 2x - y = 5  and  x + 3y = 6�



�



�
�



 2x - y = 5  and  2y - 4x = 5�



�



�
�



 3x - 2y = 9  and  4y - 6x = -18�



�



�
�



 3x - 2y = 9  and  -2x + 5y = 10�



�



�
�



c.	Explain in words how you find the solution to the linear system  ax + by = c  and   x = k   algebraically, given that  b ¹ 0?  Illustrate.  What is the graphical representation of this solution?    Will the system necessarily have a solution if       b = 0 ?  Explain.















































d.	Will the linear system   ax + by = c   and  y = k  always have a solution?  Explain why or why not, both graphically and algebraically.  If not, what would be required to guarantee a solution and how would you find the solution?


















































�






e.	Under what condition(s) will a system of two linear equations in two unknowns have exactly one solution?  Explain graphically and illustrate with an example.
































f.	Under what condition(s) will a system of two linear equations in two unknowns have no solution?  infinitely many solutions?  Explain graphically and illustrate with examples.



























































2.	Let  T  represent the graph of  3x + 2y + z = 12 ,  S  the graph of  x = 5z , and  W  the graph of  y = -2z , in space.  Graph these using  Maple V  by entering the following command:


plot3d({12-3*x-2*y,x/5,y/(-2)},x=-5..5,y=-5..5);





a.	Describe the graphs of  T , S , and  W .


























b.	Write an equation which describes the relationship between the  y  and  z  coordinates of the points in the intersection of  T  and  S .  Describe this set of points geometrically.























c.	Write an equation which describes the condition satisfied by the z-coordinate(s) of points in the intersection of  T Ç S  and  W .  Describe the set  (T Ç S) Ç W  geometrically.























d.	What is the solution to the system of equations   3x + 2y + z = 12 , x = 5z , and      y = -2z ?

















�



3.	Consider the linear system below:





�EMBED Equation���





Let  T  be the set of points in space described by equation I,  S  the set described by equation II, and  W  the set described by equation III.





a.	Write an equation describing the relationship between the  x  and  z-coordinates of the points in  T Ç S.  Describe this set geometrically.


























b.	Write an equation describing the relationship between the  x  and  z-coordinates of the points in  S Ç W.  Describe this set geometrically.





























c.	Use your answers to (a) and (b) to find  T Ç S Ç W.  Describe this set geometrically and algebraically.  What is its relevance to the original system of equations?
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