Activity 4:  Finding the Zeros of a Quadratic Polynomial



Materials:  Computer and X(Plore) software



1.	The zeros of a function are the  x-intercepts of its graph, or the points where the graph crosses the  x-axis.



a.	Use X(Plore) to graph the functions in the table below and record the number of real zeros of each of the functions.







Function�

Vertex�

Opens upward or downward?�

Number of real zeros��

y = x2�

�

�

��

y = -3x2�

�

�

��

y = (x - 3)2�

�

�

��

y = -2(x + 3)2�

�

�

��

y = 3(x - 2)2 + 4�

�

�

��

y = -3(x - 2)2 + 4�

�

�

��

y = -(x + 2)2 + 3�

�

�

��

y = -(x + 2)2 - 3�

�

�

��

y = 3(x - 2)2 - 9�

�

�

��



b.	What must be true about the vertex of a quadratic function  f  in order for it to have exactly one distinct real zero?  What form does the function rule which defines  f  take in this case?













�

c.	What must be true about the vertex of a quadratic function   f  and the direction in which it opens in order for  f  to have exactly two distinct real zeros?  If  f  is written in the form  f(x) =  a(x - h)2 + k , what relationship holds between the values of  a, h, and  k  in this case?

























d.	Under what conditions will  f  have no real zeros?  Describe the conditions in terms of the vertex and the direction in which the graph opens.  If  f  is written in the form  f(x) =  a(x - h)2 + k , what relationship holds between the values of  a, h, and k  in this case?



























2.	Let  y = (x - 2)2 - 9 .  



a.	The zeros of  y  are the solutions to what equation?









b.	Find the zeros of  y.













3.	Find any real zeros of each of the quadratic polynomials below.  If there are no real zeros, explain why.



a.	y = 2(x - 2)2 















b.	y = 2(x - 2)2 - 9 

















c.	y = -2(x - 2)2 - 9

















d.	y = 2(x - 2)2 + 9

















e.	y = -2(x - 2)2 + 9

















4.	Let   y = a(x - h)2 + k .



a.	If  y = 0 ,  write a sentence expressing the value of  (x - h)2  in terms of  a  and  k .  What must be true about  a  and  k  in order for this sentence to have a meaningful solution in the real number system?

















b.	If   (x - h)  is a real number in (a), find any corresponding values of  x .















c.	Summarize the conditions on  a, h, and  k  necessary and sufficient to conclude that  y  has  no real zeros; exactly one distinct real zero; two distinct real zeros.



























5.	Let  y = x2 - 4x + 5 .



a.	Find the vertex of the graph of  y.

















b.	Express  y  as a translation of  f(x) = x2 .











c.	Find any real zeros of  y .



















6.	Following the steps outlined in (5), find any real zeros of the following polynomials.



a.	y = 2x2 + 6x - 3





























b.	y = -x2 - 8x + 5



























7.	Let  y = ax2 + bx + c .  



a.	Find the vertex of the graph of  y  and express  y  as a translation of   f(x) = ax2 .

































b.	Find any real zero(s) of  y .  Consider the cases in which no real zero exists, there is exactly one distinct real zero, and there are two distinct real zeros.  State the condition which must hold for each case to apply.
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Quadratic Polynomial Properties








