Activity 3:  Finding the Vertex of a Quadratic Polynomial





Materials:  Computer and X(Plore) software





1.	Using X(Plore), choose an appropriate window and graph the polynomial  y = x2 + 6x .





a.	Factor this polynomial and find its zeros.




















b.	What is the relationship between the segment joining the zeros of this polynomial and its line of symmetry?




















c.	Find the line of symmetry.











d.	What are the coordinates of the vertex?











e.	Use the conclusions of Activity 2 and your answer in (d) to write this polynomial as a translation of  y = x2 .











f.	Graph  y = 6x  on the same set of axes as  y = x2 + 6x .  What is the relationship between these graphs?
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2.	Use the approach of (1) to find the vertex and line of symmetry of  y = 3x2 - 8x .  Write this polynomial as a translation of  y = 3x2 .  What is the relationship between the graphs of       y = -8x  and  y = 3x2 - 8x ?


















































3.	Generalize the approach of (1) to find the vertex and line of symmetry of the polynomial     y = ax2 + bx  where  a ¹ 0 .  Write this polynomial as a translation of   y = ax2 .
































4.	Consider quadratic polynomials of the form   y = ax2 + bx + c .





a.	Graph the polynomials  y = x2 + 6x  and  y = x2 + 6x - 3 .  Compare the graphs.  Write each as a translation of  y = x2 .  List the coordinates of the vertex of each graph.
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b.	Graph the polynomials  y = -2x2 + 3x  and  y = -2x2 + 3x + 5 .  Compare the graphs.  Write each as a translation of  y = -2x2 .  List the coordinates of the vertex of each graph.
































c.	Describe the relationship between the graphs of  y = ax2 + bx and  y = ax2 + bx + c.  Write each as a translation of  y = ax2 .  List the coordinates of the vertex of each graph.



































d.	What has been discovered in (c) is very important in the study and application of quadratic functions.  For emphasis, complete the box below and ver�ify its ac�cur�acy with your instructor.














In terms of  a , b ,  and  c, the ver�tex of the par�abola  


y = ax2 + bx + c  is the point with coor�dinates





	(x,y) = _______________
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5.	A fo�ot�ball player attempts to make a field goal by kicking the ball from a point on the 20 yard line, which is 90 feet from the goal posts.  The goal post crossbar is 10 feet above the ground.  The ball r�e�aches its highest altitude of 32 feet at a point 48 feet from where it is kicked.





a.	Make a sketch showing the path of the football.






































b.	If the point from which the ball is kicked is the origin of a coordinate system, find an equation of the parabolic path of the football.






































c.	Will the kicker make the field goal?  Explain.
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Quadratic Polynomial Properties











