Activity 3:  Rational Functions





A rational function is one that can be expressed as the quotient of two polynomial functions.  





1.	Let  f  be the function defined by  �EMBED Equation���.  Use X(Plore) to graph this function.  Sketch its graph on the grid below.


�








a.	dom f 	= ___________________





ran f 	= ___________________





b.	Use X(Plore) to construct a table of values for  f  containing values of  x from  100  to  4000, incrementing  x by  200.  To do this enter





table(2x/(x-3),x=100,4000,200).





Describe the trend in function values as  x  increases in value.




















c.	Repeat part (b) using values for  x  from  -100  to  -4000.  What is the trend in values as  x  becomes larger in absolute value in the negative direction?























d.	Using tables, describe the trend in corresponding function values as  x  nears the value of 3.




















�
2.	Let  �EMBED Equation���.  Use X(Plore) to graph this function with a window size of  -14  to  14  on the x-axis and  -10  to  10  on the  y-axis.  Sketch its graph on the grid below.





�








a.	dom f 	= ___________________





ran f 	= ___________________





b.	Use X(Plore) to construct a table of values for  f  containing values of  x from  100  to  4000, incrementing  x by  200.  To do this enter





  	    table(x^2/(x^2-25),x=100,4000,200) .


 


Describe the trend in function values as  x  increases in value.




















c.	Repeat part (b) using values for  x  from  -100  to  -4000.  What is the trend in values as  x  becomes larger in absolute value in the negative direction?



































d.	Describe the trend in corresponding function values as the absolute value of  x  nears  5.

















3.	Let  �EMBED Equation���.  Use X(Plore) to graph this function with a window size of  -50  to  50  on the x-axis and  -50  to  50  on the  y-axis.  Sketch its graph on the grid below.





�








a.	dom f 	= ___________________





ran f 	= ___________________





b.	Use X(Plore) to construct a table of values for  f  containing values of  x from  100  to  4000, incrementing  x by  200.  To do this enter





table(x^2/(x-5),x=100,4000,200) .


 


Describe the trend in function values as  x  increases in value, comparing the function values with the corresponding value of  x.























c.	Repeat part (b) using values for  x  from  -100  to  -4000.  What is the trend in values as  x  becomes larger in absolute value in the negative direction?
































d.	Explain your discoveries in (b) and (c) using division of polynomials.














4.	Discuss the general case of the quotient of two linear functions,  �EMBED Equation���, describing the domain, range, and trend in function values as  x  increases in absolute value.















































5.	A stained glass window is constructed in the shape formed by mounting a semicircle on top of a rectangle as pictured below.





�





a.	If the area of the window is to be 15 square feet, express the height of the rectangular base as a function of the base width x.
































b.	The base height is a rational function of its width.  Use X(Plore) to graph this function with an extended domain from  x = -14  to  x = 14.  Describe the graph.





























c.	In the context of this problem, what is the domain?  Use the graph to approximate this domain.  Explain your reasoning.






































d.	Discuss the theoretical and practical limits on the possible height of the base.
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