Scalings and Translations 











Review of Prerequisites:





1.	A translation of the plane is a function  f  that assigns each point  (x, y)  in the plane to another point that is a given distance from the point in a given direction.  The translation that moves each point of the plane  h  units horizontally and  k  units vertically is the function defined by  f (x, y) = (x + h, y + k).  The translation of a set of points  S  is  f (S)  where  f  is a translation.





Examples:





a.	A horizontal translation of  4 units to the right is defined by the function


f (x, y) = (x + 4, y ).





If  S = {(x, y) | x2 + y2 = 1}, the unit circle, then  f (S) = {(x + 4, y) | x2 + y2 = 1} represents the circle of radius  1  with center  (4,0).  Notice that  f (S)  may also be written as  {(x, y) | (x - 4)2 + y2 = 1}.





b.	A vertical translation of  3  units down is defined by the function     


f (x, y) = (x, y - 3).





If  S = {(x, y) | x2 + y2 = 1}, the unit circle, then  f (S) = {(x, y - 3) | x2 + y2 = 1} represents the circle of radius  1  with center  (0,-3).  Notice that  f (S)  may also be written as  {(x, y) | x2 + (y + 3)2 = 1}.





2.	A horizontal scaling (or scale change) with a scale factor of  k  is a function that assigns each point  (x, y)  in the plane to the point  (kx, y) (the point in the plane with the same       y-coordinate that is  k  times the distance that  (x, y)  is from the  y-axis).





3.	A vertical scaling (or scale change) with a scale factor of  k  is a function that assigns each point  (x, y)  in the plane to the point  (x, ky) (the point in the plane with the same x-coordinate that is  k  times the distance that  (x, y)  is from the  x-axis).





4.	The reflection about the  x-axis is the function that assigns each point  (x, y)  in the plane to the point  (x, -y)  (the point on the line through  (x, y)  perpendicular to the  x-axis that is on the opposite side of the  x-axis, and the same distance from the  x-axis as the point  (x, y)).





5.	A parameter is a variable in terms of which other variables may be defined.  A collection of equations that define two or more variables in terms of a parameter are called parametric equations.


�
Examples:





a.	The graph of  y = sin x  may also be defined by the set of ordered pairs  (x, y)  satisfying the parametric equations  x = t  and  y = sin t  where  t  is a real number.





�
b.	The graph of  y = sin 2x  may also be defined by the set of ordered pairs  (x, y)  satisfying the parametric equations  x = t/2  and  y = sin t  where  t  is a real number.











Objectives:





1.	To demonstrate the scaling of the graph of the sine function with a concrete model;





2.	To demonstrate with technology scalings and translations of algebraic and transcendental functions;





3.	To discover how to use the function rule to sketch the graph of a function that is a scaling, reflection, and/or a translation of a given function.











Materials:





1.	Geoboard and rubber bands


2.	Colored pencil


3.	X(Plore) 
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