Activity 2:  Scaling and Translating Quadratic Polynomials





Materials:  Computer and X(Plore) software





1.	Use X(Plore) to explore the family of curves  y = ax2 .





a.	What is the effect on the graph of  y = x2  if the coefficient of  x2  is in�creased?  What is the vertex?  the equation of the line of symmetry?






































b.	What is the effect on the graph of y = x2  if the coefficient of x2  is decreased, but remains  positive?



































c.	Graph y = -x2 ,  y = (-1/2)x2 , and  y = -2x2. Describe the graph of  y = ax2  if         a < 0.  Compare the graph of y = ax2  with that of  y = ³a³x2 .  What are the coor�dinates of the vertex and the equation of the line of symmetry?
































2.	Use X(Plore) to explore the family of curves  y = ax2 + k .





a.	Graph  y = x2 ,  y = x2 - 2 , and  y = x2 - 4 , and  y = x2 - 6 .  Compare the graph of   y = x2  with that of  y = x2 + k  in the case that  k < 0.  What are the coordinates of the vertex and the equation of the line of symmetry?























 








b.	Graph  y = x2 ,   y = x2 + 2 , and   y = x2 + 4 , and   y = x2 + 6 .  Compare the graph of   y = x2 with that of   y = x2 + k  in the case that  k > 0.  What are the coordinates of the vertex and the equation of the line of symmetry?



































c.	Generalizing (a) and (b), compare the graph of  y = ax2  with that of  y = ax2 + k.   What are the coordinates of the vertex and the equation of the line of symmetry?


















































3.	Use X(Plore) to explore the graphs of the family of curves  y = a(x - h)2 .





a.	Graph  y = x2 ,  y = (x - 1)2 ,  y = (x - 2)2 , and  y = (x - 3)2 .  Compare the graph of  y = x2  with that of  y = (x - h)2   where  h > 0.  What are the coordinates of the vertex and the equation of the line of symmetry?






































b.	Graph  y = x2 ,  y = (x + 1)2 ,  y = (x + 2)2 , and  y = (x + 3)2 .  Compare the graph of  y = x2  with that of  y = (x - h)2   where  h < 0.  What are the coordinates of the vertex and the equation of the line of symmetry?



































c.	Generalizing (a) and (b), compare the graph of  y = ax2  with that of   y = a(x - h)2.  What are the coordinates of the vertex and the equation of the line of symmetry?
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4.	Compare the graph of  y = x2  with those of  y = 2x2 ,  y = -2x2 ,  y =  -2(x + 3)2 , and           y = -2(x + 3)2 + 4.  Record the coordinates of the vertex and the equation of the line of symmetry in each case.











  Function�



   Vertex�



  Line of symmetry�
�



  y = x2�



�



�
�



  y = 2x2�



�



�
�



  y = -2x2�



�



�
�



  y = -2(x + 3)2�



�



�
�



  y = -2(x + 3)2 + 4�



�



�
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5.	What is the relationship between the graphs of  y = ax2  and  y = a(x - h)2 + k ?  What are the coordinates of the vertex in each case?  What is the line of symmetry in each case?





























6.	Write a function rule for the parabola which is a translation of  y = -3x2  and which has its vertex at the point with coordinates  (2,-3).

















7.	Write a function rule for the parabola which is congruent to  y = (1/2)x2 , opens downward, and has its vertex at the point with coordinates  (-4,2).
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Quadratic Polynomial Properties











