	Scalings



Materials:	Geoboard, rubber bands in 3 different colors, X(Plore)



1.	On a geoboard, model the  x  and  y  axes of the coordinate plane by stretching rubber bands along the rows of nails dividing the board into two halves vertically and horizontally.



a.	Write a function rule for the function  f  graphed below.  Record its domain and range.



�



dom f = _____________________





ran f = ______________________





Rule:















b.	Using the location of the nails on the geoboard as grid points, build a model of the above function with a different color rubber band by attaching the rubber band to the nails corresponding to the grid points  (-1,-1), (0,1), and  (1,0).



Model the graph of the function that would be obtained by multiplying the distance that each point on the graph of  f  is from the  x-axis by a factor of  2 (i.e., by doubling each  y-coordinate).  Do this by taking a rubber band of a third color and attaching it to the nails corresponding to the  grid points  (-1,-2), (0,2), and  (1,0).  Sketch the scaled model on the axes in (a) and label it as the function  g.



Write a function rule for  g :


















�
c.	How would you change the function rule defining  f  to obtain the function rule for  g ?  Demonstrate that this change gives the correct rule for  g.






















2.	For the function graphed below, sketch on the same axes the function that is its vertical scaling using a factor of  1/2  (i.e., the graph obtained by multiplying the distance of each graph point from the  x-axis by a factor of  1/2).



a.	Label the given graph  f  and the scaled graph  g.  Write function rules for each.



�









b.	How would you change the function rule defining  f  to obtain the function rule for  g ?  Demonstrate that this change gives the correct rule for  g.

















�3.	Using X(Plore), enter window(-7,7,-5,5), axis(1,1,1,1), grid(1,1), and

paramg(cos(t),sin(t),t=0,2pi) .  Describe the graph.



a.	Enter paramg(cos(t),3sin(t),t=0,2pi) .  How does the new graph differ from the original?  Explain why.













b.	What would you enter to scale the original graph vertically by a factor of  5 ?
















4.	Use X(Plore) to graph the function  f
(x) = sec x  after first entering  

			window(-2pi,2pi,-5,5)

			axis(pi,4,1,1) 					

	and		grid(pi/4,1)           .



a.	Compare the graphs of  f ,  y = 3 sec x ,  and  y = (1/2) sec x.





















b.	Compare the graphs of  f ,  y = -3 sec x ,  and  y = -(1/2) sec x.





















5.	In general, how does the graph of  y = a f
(x)  compare with that of   y = f
(x) ?  Consider the cases where  a > 0  and  a < 0.






















6.	Recreate the geoboard model of the function graphed below.  Copy the function rule that you found in (1) in the space next to the graph.



�

Rule:





























a.	Model the graph of the function that would be obtained by multiplying the distance that each point on the graph of  f  is from the  y-axis by a factor of  2 (i.e., by doubling each  x-coordinate).  Do this by taking a rubber band of a third color and attaching it to the nails corresponding to the  grid points  (-2,-1), (0,1), and  (2,0).  Sketch the scaled model on the axes in (a) and label it as the function  g.



Write a function rule for  g :












�
b.	What would you substitute for  x  in the function rule defining  f  to obtain the function rule for  g ?  Demonstrate that this substitution gives the correct rule for  g.






















7.	For the function graphed below, sketch on the same axes the function that is its horizontal scaling using a factor of  1/3  (i.e., the graph obtained by multiplying the distance of each graph point from the  y-axis by a factor of  1/3).



a.	Label the given graph  f  and the scaled graph  g.  Write function rules for each.



�









b.	What would you substitute for  x  in the function rule defining  f  to obtain the function rule for  g ?  Demonstrate that this substitution gives the correct rule for  g.
















�
8.	Using X(Plore), enter window(-7,7,-5,5), axis(1,1,1,1), grid(1,1), and

paramg(cos(t),sin(t),t=0,2pi) .  Describe the graph.



a.	Enter paramg(3cos(t),sin(t),t=0,2pi) .  How does the new graph differ from the original?  Explain why.













b.	What would you enter to scale the original graph horizontally by a factor of  5 ?







9.	Using X(Plore), set a window size of 
 
�
 
EMBED 
Equation 
 
�
�
�
 
and  
�
 
EMBED 
Equation 
 
�
�
�
.  Enter axis(pi,4,1,4)  and  grid(pi/2,1/4). 
S
uperimpose the graphs of  y = sin x  and  y = sin (x/3).





a.	List the four values of  x  closest to  0  to which each function assigns a value of  1:







sin x�

�

�

0�

�

��

 sin (x/3)�

�

�

0�

�

��



b.	The graph of   y = sin (x/3)  may be obtained by scaling the graph of   y = sin x  horizontally by what factor?









c.	What is the period of   y = sin (x/3) ?











d.	What would you conjecture to be the period of   y = sin (ax)  for  a > 0 ?  Explain.












�
10.	Given the graph of  the function  f  below, sketch the graph of  y = (1/2) f
(2x)  on the same axes.  Label the images of the endpoints of the line segments that comprise the graph.

	�



11.	Using 
X(Plore),
 how would you change the command  paramg(cos(t),sin(t),t=0,2pi)  to scale the graph by a factor of  2  in both directions?  What is the geometric relationship between the two graphs?














1
2
.	In each of the following, use the graph of the first function to sketch the graph of the second function listed.



	a.	f (x) = x2					g(x) = (0.5 x)2



�
 
EMBED 
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�
�
�
     
  
�
 
EMBED 
Word.Picture.6 
 
�
�
�






	b.	f (x) =  x2					g(x) = 2 x2



�
 
EMBED 
Word.Picture.6 
 
�
�
�
       
�
 
EMBED 
Word.Picture.6 
 
�
�
�






	
c.	f (x) = 1/(x - 2)					g(x) = 3 [1/(3x - 2)]






�
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�
�
�
       
�
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�
�
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