Topic: Factors and Graphs of Polynomials

When Used: Precalculus, Second day of Polynomials(Precalculus with Limits: A Graphing Approach by Larson, Hostetler, & Edwards, section 2.2); 

Algebra 2, Fourth or Fifth day of Polynomials (UCSMP Advanced Algebra, section 11.5)  
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Fill out the chart below based on the polynomials that you and your classmates put on the board in class.  Then synthesize the information for the last two lines.


# of x-intercepts
# of turning points
Shape (based on leading coefficient)

Degree
Max
Min
Max
Min
L.C. positive
L.C. Negative
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Topic: Factors and Graphs of Polynomials

When Used: Algebra 2 (UCSMP Advanced Algebra, section 11.6)  


Now consider some polynomials that don’t factor so nicely.

 

1.
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Find the zeros using the quadratic formula.


zeros:

_______________________


Find the x-intercepts using the graph on your calculator.


x-intercepts: 
_______________________ 



On your calculator: 



factor (x^2 – 5): 


___________________



factor (x^2 – 5)  [use  ((]: 
___________________



factor (x^2 – 5, x): 


___________________
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Sketch a graph and find the x-intercepts.


x-intercepts: 
_______________ 



Use the quadratic formula to solve p(x) = 0.

Check your answer with cSolve.

Complex zeros:

_____________________


Use the zeros to factor p (x)
_____________________


Check your answer with cFactor.

2.
Expand by hand; check with your calculator.  (x – (2 + i)) (x – (2 – i))



1. Graph y = x2 – 4x + 5.  

How many real number solutions does the equation x2 – 4x + 5 = 0 have?  _______

2. How many complex number solutions does the equation x2 – 4x + 5 = 0 have?  Find them.

3. Ask your calculator to cfactor f (x) = x4 – 5x3 + 3x2 + 19x – 30.  Use the factored form to find all four complex number solutions.  How many x-intercepts will the graph have?

4. Ask your calculator to cfactor f (x) = 2x5 – 15x4 + 94x3 – 414x2 + 1100x – 975.  Use the factored form to find all five complex number solutions.  How many x-intercepts will the graph have?

5. Ask your calculator to cfactor f (x) = x4 – 3x3 + 17x – 12.  Not very helpful, eh?  Try using cSolve or cZeros.


Calculator response – cFactor:  _______________________________


Calculator response – cSolve:  _______________________________


How many zeros does the function have?  How many are real and how many are non-real?

1. Sketch a graph of  
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.  Label the x- and y-intercepts.

a.
How many complex zeros does the function have? ________

b. How many of those solutions are real numbers? ______

c. Find them: ____________________

d. How many of them are non-real numbers? ______

e. Find them: _______________________________

Topic: Rational Functions

When Used: Precalculus, Second day of Polynomials(Precalculus with Limits: A Graphing Approach by Larson, Hostetler, & Edwards, section 2.6-2.7); 
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a. Find the y-intercept: __________
b.
Find the x-intercepts: ________________

c. Find the vertical asymptote: _____________


d. Convert to quotient-remainder form: 

______________________________

e. Find the long-term behavior (in this case, a slant (oblique) asymptote). ____________


f.
Put it all together in a sketch!

2. 
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a.
Find the y-intercept: __________
b.
Find the x-intercepts: ________________

c. Find any vertical asymptotes: _____________


d. Convert to quotient-remainder form: 

______________________________

e. Find the long-term behavior (in this case, write it as a limit).  ___________________


f.
Put it all together in a sketch!

3. Consider the function 
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a.
Factor f (x):
f (x) = ________________.  Anything curious?

b.
Go to the (screen and ask for y1(x) (or whatever you called f )  

What is the calculator’s response?  Anything curious?

c.
Go to the (.  Is there an asymptote?  What does the graph look like?


d. Go to the (.  What is the value of f (0) ?

4. Find a general equation for a rational function with a vertical asymptote of x = 3 and an oblique asymptote of y = 2x + 1.  

a. Write it in quotient-remainder form.  Use “a” as the numerator for your remainder.

b. Do the multiplication to convert the equation to numerator-denominator form.


c.
Solve for a so that (1, 0) is an x-intercept.

d.
Write your final equation (both forms): __________________________________

5.
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a.
Find the y-intercept: __________
b.
Find the x-intercepts: ________________

c. Find any vertical asymptotes: _____________


d. Convert to quotient-remainder form: 

______________________________

e. Find the long-term behavior (what does the function approach?).  ________________


f.
Put it all together in a sketch!

6.
Find an equation that in the long run approaches y = x 3 but has a vertical asymptote at x = 5

7. Graph the function 
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a. Factor and simplify f (x).

______________________

b. What value of x is not in the domain?

______________________

c. 
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 = _____________

d.
What are the coordinates of the hole in the graph?  ______________

8. Find the equation of a rational function that has …

· An x-intercept of (3, 0)

· A y-intercept of (0, -6)

· A hole at x = 2

· A vertical asymptote at x = -1

Also find the y-coordinate of the hole.  _________

Sketch your graph.

On the board, write the standard and factored forms of the polynomial.  Use your calculator to factor!  Then sketch the graph, identifying the intercepts and turning points.  Finally, synthesize the information into the chart on the previous page.

Polynomial – Standard Form
Factored Form
y-intercept
x-intercept(s), if any
# of turning points
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Polynomial – Standard Form
Factored Form
y-intercept
x-intercept(s), if any
# of turning points
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1. (x+2)(x-1)(x-3)
(0, 6)
(-2, 0) , (-1, 0), (3, 0)
2
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2. -½( x+2)(x-1)(x-3)
(0, -3)
(-2, 0) , (-1, 0), (3, 0)
2
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3. (x-2)3
(0, -8)
(2, 0)
none
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4. -3(x-1)3
(0, 3)
(1, 0)
none
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5. (x+5)(x-2)2
(0, 20)
(-5, 0), (2, 0)
2
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6. (x+3)(x2 + 2x + 5)
(0, 15)
(-3, 0)
none
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7. -2(x-2)(x2+4x+5)
(0, 20)
(2, , 0)
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8. (x+2)(x+1)(x-1)(x-2)
(0, 4)
(-2, 0), (-1, 0), (1, 0), (2, 0)
3
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9. (x+2)(x-2)(x2+4)
(0, -16)
(-2, 0), (2, 0)
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10. -2(x+3)(x+1)(x-1)(x-2)
(0, -12)
(-3, 0), (-1, 0), (1, 0), (2, 0)
3
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11. x4+1
(0, 1)
none
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12. -(x2+4x+5)(x2-2x+2)
(0, -10)
none
3
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13. (x-2)(x4+2x3+4x2+8x+16)
(0, -32)
(2, 0)
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14. (x-2)3(x+3)2
(0, -72)
(-3, 0), (2, 0)
2
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15. (x)(x+1)(x-1)(x-2)(x-3)
(0, 0)
(-1, 0), (0, 0), (1, 0), (2, 0), (3, 0)
4
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16. (x-1)(x+1)(x2-x+1)(x2+x+1)
(0, -1)
(-1, 0), (1, 0)
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17. (x+3)(x+1)2(x-2)3
(0, -24)
(-3, 0), (-1, 0), (2, 0)
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18. (x-1)(x-2)(x-3)(x-4)(x-5)(x-6)
(0, 720)
(1, 0), (2, 0), (3, 0), (4, 0), (5, 0), (6, 0)
5

Graphs of Polynomials have some common features …
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Example 3


Page 707





On the calculator:


Factor(p(x)) will give you integers in your answers.


Factor(p(x), x) will give you real numbers in your answers.


cFactor(p(x)[,x]) will give you complex numbers.


In all cases, using (( will give you decimals rather than radicals or fractions.
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Example 4


Page 708
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To convert quotient-remainder to num-denom: Do the multiplication by hand, or use ComDenom() on your calc.
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To convert num-denom to quotient-remainder: Do the division by hand, or use PropFrac() on your calc.
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Remember that there are two ways to write a rational function: with a numerator and denominator or with a quotient and remainder.  Either version is good for finding vertical asymptotes.


The numerator-denominator version is good for x- and y-intercepts.


The quotient-and-remainder version will provide you with information about the long-term behavior, including horizontal asymptotes, oblique asymptotes, or non-linear long-term behavior.
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What strange, bizarre behavior have you just encountered?





� EMBED MS_ClipArt_Gallery  ���











© 1999-2004 by Michael Buescher, michael@mbuescher.com
USACAS 2004

Please give credit when using these materials

Page 10

_1097997588.unknown

_1099129603.unknown

_1145814958.unknown

_1145816164.unknown

_1145814436.unknown

_1113377856.unknown

_1127646452.unknown

_1113377855.unknown

_1099107957.unknown

_1099126176.unknown

_1099126269.unknown

_1099071274.unknown

_1068277889.unknown

_1068278018.unknown

_1083328973

_1090050830

_1068280214.unknown

_1068278210.unknown

_1068278376.unknown

_1068278480.unknown

_1068278578.unknown

_1068278303.unknown

_1068278096.unknown

_1068277936.unknown

_1068277548.unknown

_1068277647.unknown

_1068277708.unknown

_1068277839.unknown

_1068277593.unknown

_1068277374.unknown

