Activity 1:  Polynomials



1.	Let  f (x) = (x + 2)(x - 1).  Analyze the graph of  f  by answering the following:



a.	Load X(Plore).  Enter the command  expandon.  This will cause the program to expand products of polynomial expressions.  



(Note:  If  x  has been assigned a value prior to attempting to expand a product, the value of the product for that value of  x  will be returned as the answer, rather than the expanded symbolic form.  To obtain the symbolic answer, enter  forget(x)  prior to entering the product of the polynomial expressions.)



Enter  (x+2)(x-1) .  Record the expanded form and the degree of the function  f :



f (x) = ___________________________________________.



deg  f = _________



b.	Use X(Plore) to graph  f.  Enter 



window(-7,7,-5,5)

axis(1,1,1,1)

grid(1,1)

f(x)=(x+2)(x-1)

graph(f(x),x)



What are the zeros of  f ?  What is the relationship between the zeros and the definition of  f ?





















c.	Edit the appropriate lines to redefine  f  to be   f (x) = (x)(x + 2)(x - 1) and to expand and graph it.  What are its zeros?



The expanded form of  f :  f (x) = ______________________________________.



deg f = _______________



The zeros of  f : _________________________________________.�

d.	Edit the appropriate lines to redefine the function as  f (x) = (x)(x + 2)(x - 1) - 2. 



 Record its expanded form:  f (x) = _____________________________________.



Compare and contrast the graph of this function with the function in (c).















Approximate the zeros of  f  to the nearest tenth by zooming in to window extending from   -2  to  2  on the  x-axis and from  -1  to  1  on the  y-axis.  



(Use the arrow keys to move the cross-hairs to a corner of the intended box; press  Ctrl-Z; the cross-hairs should change into a Z; use the arrow keys to move the Z in the necessary direction to draw a dotted box that encloses the zoom region described above.)



Edit the axis command to read axis(1,10,1,10).  Record your approximations:



Approximate zeros:   ________________________________________________



e.	Use X(Plore) to approximate the zeros of the function in (d) to six decimal places.  



For example, to find the largest zero,  first note from the graph that it is near         x = 1.  Enter  solve(f(x)=0,x=1).  



Record the value:__________________________



Find approximations for  the remaining two zeros in a similar manner and record 		them:



________________________________________



What would you conjecture to be the exact zeros of  f  ?  How might you use X(Plore) to test your conjectures?



















2.	Use X(Plore) to complete the table below:





f(x)�

Degree�

No. of zeros�

Approximate zeros��

(x + 2)2(x - 1)�

�

�

��

x3 + 3x2 + 1�

�

�

��

(x + 1)2(x - 2)2�

�

�

��

x4 - 4x3 - 3x2 + 10x + 8�

�

�

��

What seems to be the relationship between the zeros of a polynomial and how it may be factored over the set of real numbers?  Explain how you might use the zeros of    

f (x) = x4 - 4x3 - 3x2 + 10x + 8  to factor it.





















What would you conjecture as  the factorization of the second polynomial in the table?















3.	Use X(Plore) to investigate global properties of polynomials as indicated below.



a.	How many separate pieces are possible for the graph of a polynomial?  Explain why you think this is true.



















b.	What observations can you make about possible domains and ranges of polynomial functions of even degree?  What is the significance of the sign of the leading coefficient?   Explain the basis of your observations.









































c.	What observations can you make about possible domains and ranges of polynomial functions of odd degree?  What is the significance of the sign of the leading coefficient?   Explain the basis of your observations.









































d.	What observations can you make about the graphs of polynomials in which all powers of  x  are even?  all powers of  x  are odd?































4.	A manufacturer has a supply of cardboard sheets that are 11" ( 14".  The manager has been instructed to make the sheets into boxes (without tops) by cutting squares from each corner,  turning up the sides, and taping them together.  His orders are to construct boxes that will hold the largest volume possible.



a.	Model the volume of the box to be constructed as a function of an edge of the square to be cut from each corner.  Draw a diagram to illustrate your reasoning.



















  	b.	Use X(Plore) to graph the function you defined in (a).  What domain applies for this function in the context of the problem?  Why?















c.	Using X(Plore), estimate the edge of the square corner that will make the volume maximum.  What is the approximate maximum volume?
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