Activity 1:  The Parabola and Quadratic Polynomials 



Materials:  Computer and X(Plore) software

Note:  Most of the computer procedures below can be implemented on the TI82 calculator.  X(Plore) and the computer have been chosen because of the superior graphics and speed.



1.	Use X(Plore) to graph the quadratic polynomial  y = x2 .  In the input window of X(Plore), type each of the following on separate lines, pressing enter at the end of each line:



window(-7,7,-5,5)	(this sets the range to   -7 £ x £ 7  and -5 £ y £ 5)

axis(1,1,1,1)

grid(1,1)

graph(x^2,x)



Describe the manner in which the y-coordinate changes as the x-coordinate increases.  Record the coordinates of the turning point on the graph.  What is the relationship of the  y-axis to the graph?























2.	Use X(Plore) to record values of  y = x2 between  x = -4  and  x = 4 in the table on the next page.  To do this, enter  

table(x^2,�x=-4,4,0.8).  



Load the file algii.cc from the X(Plore) disk by pressing the F8 function key and entering  a:algii.cc.  This file has a function defined which calculates the distance between the points  P  and  A  in the plane after the points have been entered.



�

For each value of  x , let P(x) denote the corresponding point on the graph of   y = x2  (so, the coor�di�nates of P(x) are  (x,x2));  let  A  repre�sent the point  (0,1/4); and let C(x) represent the point  (x,-1/4)  on the line y = -1/4.  Find these points on the dia�gram to the right.

Define these points in X(Plore) by entering



P(x)=(x,x^2)

A=(0,1/4)

C(x)=(x,-1/4).



Define two functions  d1  and  d2  to calcu�late the distances bet�ween  A  and  P(x)  and  between  P(x)  and  C(x) (and con�sequent�ly, between  P(x)  and the line  y = -1/4) respec�tive�ly by entering



d1(x) = dist(A,P(x))

d2(x) = dist(P(x),C(x)).



a.	Construct a table of values to compare the values of  d1  and  d2  for values of  x  between  -4  and  4  by entering   table(d1(x),d2(x),x=-4,4,0.8) .  Record these in the table below:
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b.	Does changing the sign of the x-value affect the value of  y ?  Explain why or why not.  What is the relevance of this with regard to symmetry of the graph?

















c.	What do you observe about the two distances for each value of  x  in the table?











d.	In the graph of y = x2  in Figure 1 on the previous page, A has co�or�di�na�tes (0�,1/4), P has coor�dinates (x,x2), C has coor�dinates (x,-1/4), and D has coordinates         (0,-1/4).



Find an expanded expression for the square of the distance between  A  and  P : 



(dist(A,E))2 = ____________		(dist(P,E))2 = ___________________.



Therefore, by the Pythagorean Theorem,  



(dist(A,P))2 = __________________________________�.



Find an expanded expression for the square of the distance between  P  and  C : 



(dist(P,C))2 = _�_________________________________.



Compare these two expressions.



(dist(A,P))2  _______  (dist(P,C))2  for any value of  x .



e.	What is the significance of this geometrically?
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2.	Let  S  be the parabola for which the focus is the point  A  with coordinates  (0,2)  and the directrix is the line  y = -2 , pictured in Figure 2.  Let  P  represent an arbitrary point  (x,y)  on the graph of the parabola, and let  E  represent the point with coordinates  (x,2)  and  C  the point with coordinates  (x,-2)  as in�dicated in Figure 2.



a.	Find an expanded ex�pression for the square of the distance bet�ween  A  and  P : 



(dist(A,E))2 = ____________________		

�





(dist(P,E))2 = ____________________.







Therefore, by the Pythagorean Th�eo�rem, 



(�d�ist(A,P))2 = ______________�.







Find an expanded expression for the square of the distance bet�ween  P  and  C : 



(dist(P,C))2 = _______________________.  









Since, by definition,  dist(A,P) = dist(P,C)  in order for  (x,y)  to represent a point on the parabola with focus A(0,2) and directrix  y = -2,  (x,y)  must satisfy the following equation in which   y  is expressed as a function of  x:







_______________________________________
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3.	What would be the equation of the parabola for which the focus is the point with coordinates  (0,1/8)  and the directrix is the line  y = -1/8?  for which the focus is  (0,a)  and the directrix is the line  y = -a  where  a ¹ 0 ?







































4.	If a parabola is rotated in space around its line of symmetry (line through the focus perpendicular to the directrix), the surface created is called a parabo�loid.  A satellite receiving dish is an example of a paraboloid. All signals coming into the dish are reflected through the focus.  A company wishes to manufacture a satellite dish which can be packed in a  6¢ ´ 6¢ ´ 3¢ carton.  What is the diameter of this dish?  How far from the surface of the dish will the receiver be located?
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Quadratic Polynomial Properties








