Translations








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.  





1.	The graph of  y = sin x  is the set of points represented by {(x,y) |  x ( R  and  y = sin x }.  If a new variable  t  is introduced, the variables  x  and  y  may be defined by the equations   x =  t  and  y = sin t , where   t ( R.  The set above may then be represented by                  {(t, sin t) | t ( R }.





Use X(Plore) to verify this.  Using a window size of  -2p ( x ( 2p  and  -2 ( y ( 2, first graph  y = sin x  by entering  graph(sin(x),x).  





Next, without erasing the previous graph, graph the set defined by the parametric equations  x =  t  and  y = sin t .  To do this, enter  paramg(t,sin(t),t = -2pi,2pi).  





Comparing the two graphs, what do you think that the purpose of the last part of the paramg command (i.e.,  t = -2pi,2pi ) is?  Test your conjecture by changing it to read       t = -pi,pi.
































2.	Using X(Plore), change the window size to  -7 ( x ( 7  and  -5 ( y ( 5.  Enter the command  paramg(cos(t),sin(t),t = 0, 2pi).  





Write the two parametric equations that describe this graph:  





	x = _____________________    and    y = _____________________ .





Describe the graph in words.  Explain why the graph has the shape that it does.
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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 domain of a translation is the set of all ordered pairs of real numbers,  R ;  the range of a translation is also the set of all ordered pairs of real numbers.





3.	Using the paramg command graph the sets  {(cos t  + 3, sin t) | 0 ( t ( 2p}  and   


{(cos t  - 3, sin t) | 0 ( t ( 2p}.  Describe the relationship between the graphs of each of the sets and the graph in (2).























4.	What set would represent a circle of radius one with center (6,0) ?  center (-6,0) ?  Write the sets below, and verify your answers using X(Plore).























5.	Using the paramg command graph the sets  {(cos t , sin t  + 3) | 0 ( t ( 2p}  and   


{(cos t , sin t  - 3) | 0 ( t ( 2p}.  Describe the relationship between the graphs of each of the sets and the graph in (2).























6.	What set would represent a circle of radius one with center (0,6) ?  center (0,-6) ?  Write the sets below, and verify your answers using X(Plore).
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7.	What set would represent a circle of radius one with center (3,-4)?  Write the set below, and verify your answer using X(Plore).


























The translation that moves each point of the plane  h  units horizontally and  k  units vertically is the function defined by   T(x, y) = (x + h, y + k).   The translation of a set of points   S   by   T  is the set  T(S) = { T(x, y) | (x, y) ( S }.





The graph of a function  f   is the graph of the set of points  S = {(x, f (x)) | x 0 dom f  }.  The translation of  S    h units horizontally and  k units vertically is the set 


	{(x  + h, f (x) + k) | x ( dom f}.





8.	Let  f   be the polynomial defined by  f (x) = 0.5x4 - x3 -2x2 + 3x.  Using X(Plore) and a window size of   -7 ( x ( 7  and  -5 ( y ( 5, graph   f .  Sketch the graph on the axes below.
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a.	Using the paramg command, translate the graph of  f   horizontally  3  units to the left.  Use a different color pencil to sketch the translated graph on the axes above.   Record the command that you use below.











What point is the image of  the origin under this translation?  ________________











The translated image of each point  (x, f (x))  is the point  (x - 3, f (x)).  Define a variable  u  by  u = x - 3.  Complete each of the following:





In terms of the variable  u,	     x = __________________





and			f (x) =	f (________________)





So,		(x - 3, f (x)) =  (u,                           ).





Enter graph(f(your expression for  x  in terms of  u  from above),u).  What do you observe?























b.	What paramg command would you enter to translate the graph of  f  vertically  2  units up?  Record the command below.  What is the corresponding graph command?  Record it below.





c.	The paramg command that translates  f  horizontally  3  units to the left and vertically  2  units up is  paramg(x-3,f(x)+2,x=-7,7).  What is the corresponding graph command?
































d.	How would the graph command change if the horizontal translation were  3  units to the right?  if the vertical translation were  2 units down?
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9.	On the basis of your conclusions in (8), describe the graph of  y = f (x - 2) - 3  as a translation of the graph of  y = f (x).





























10.	Given the graph of  the function  f  below, sketch the graph of  y = f (x - 2) - 3  on the same axes.  Label the translated images of the endpoints of the line segments that comprise the graph.
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11.	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) = (x + 2)2 - 1


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


b.	f (x) = log2 x					g(x) = log2 (x - 3) + 2


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





c.	f (x) = 5sin((x/4)				g(x) = 5sin(((x -  2)/4) + 1
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