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Goals and Objectives
• Students will be able to write a polynomial 

from its given zeros.



243

Write (in factored form) the polynomial function of lowest degree using the 
given zeros, including any multiplicities.

x = -1, multiplicity of 1
x = -2, multiplicity of 2
x = 4, multiplicity of 1

or or or

or or or

Work backwards from the zeros to the original polynomial.

For each zero, write the corresponding factor. 
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117 Write the polynomial function of lowest degree using the 
zeros given. 

A            

B    

C    

D    

x = -.5, multiplicity of 1
x = 3, multiplicity of 1
x = 2.5, multiplicity of 1

An
sw

er
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118 Write the polynomial function of lowest degree using the 
zeros given. 

A      

B      

C     

D     

x = 1/3, multiplicity of 1
x = -2, multiplicity of 1
x = 2, multiplicity of 1

An
sw

er
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119 Write the polynomial function of lowest degree using the 
zeros given. 

A    

B     

C     

D     

E    

x = 0, multiplicity of 3
x = -2, multiplicity of 2
x = 2, multiplicity of 1
x = 1, multiplicity of 1
x = -1, multiplicity of 2

An
sw

er
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Write the polynomial function of lowest degree using the zeros from the 
given graph, including any multiplicities.

x = -2

x = -1

x = 1.5 x = 3

x = -2

x = -1

x = 1.5

x = 3

or or or
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120 Write the polynomial function of lowest degree using the 
zeros from the given graph, including any multiplicities.

A    

B    

C    

D    

E    

F    

An
sw

er
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121 Write the polynomial function of lowest degree using the 
zeros from the given graph, including any multiplicities.

A    

B    

C    

D    

An
sw

er
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122 Which equation could be the equation of the graph 
below?

A   

B   

C   

D   

An
sw

er
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Match each graph to its equation.

y = x2 + 2

y = (x + 2)2 

y = (x-1)(x-2)(x-3)

y = (x-1)(x-2)(x-3)2 An
sw

er
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Sketch the graph of f(x) = (x-1)(x-2)2.  

After sketching, click on the graph to see how accurate your sketch is.  

Sketch
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Analyzing Graphs using a Graphing Calculator

Enter the function into the calculator (Hit   y=   then type).

Check your graph, then set the window so that you can see the zeros 
and the relative minima and maxima.  (Look at the table to see what 
the min and max values of x and y should be.)

Use the Calc functions ( 2nd TRACE ) to find zeros:

Select 2: Zero  Your graph should appear.  The question "Left 
Bound?" should be at the bottom of the screen. 

Use the left arrow to move the blinking cursor to the left side of the 
zero and press ENTER.  The question "Right Bound?" should be at 
the bottom of the screen. 

Use the right arrow to move the blinking cursor to the right side of the 
zero and press ENTER. The question "Guess?" should be at the 
bottom of the screen. 

Press ENTER again, and the coordinates of the zero will be given.  
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Use the Calc functions (2nd TRACE) to find relative min or max:

Select 3: minimum or 4: maximum.  Your graph should appear.  The 
question "Left Bound?" should be at the bottom of the screen. 

Use the left arrow to move the blinking cursor to the left side of the 
turning point and press ENTER.  The question "Right Bound?" should be 
at the bottom of the screen. 

Use the right arrow to move the blinking cursor to the right side of the 
turning point and press ENTER. The question "Guess?" should be at the 
bottom of the screen. 

Press ENTER again, and the coordinates of the min or max will be given.

Finding Minima and Maxima
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Use a graphing calculator to find the zeros and turning points of 

Note:  The calculator will give an estimate.  Rounding may 
be needed.

An
sw

er
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Use a graphing calculator to find the zeros and turning points of 

An
sw

er
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Sketch the graph of f(x) = (x-1)(x+1)(x-2)(x+2)(x-3)(x+3)(x-4).  After 
sketching, click on the graph to see how accurate your sketch is.  
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The product of 4 positive consecutive integers is 175,560.  

Write a polynomial equation to represent this problem.

Use a graphing utility or graphing calculator to find the 
numbers.

Hint:  set your equation equal to zero, and then enter this 
equation into the calculator. 

How could you use a calculator and guess and check to 
find the answer to this problem?    

An
sw

er
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An open box is to be made from a square piece of cardboard that 
measures 50 inches on a side by cutting congruent squares of side-
length x from each corner and folding the sides.  

50

x

1.  Write the equation of a polynomial 
function to represent the volume of the 
completed box.

2.  Use a graphing calculator or graphing 
utility to create a table of values for the 
height of the box.  (Consider what the 
domain of x would be.)  Use the table to 
determine what height will yield the 
maximum volume.

3.  Look at the graph and calculate the 
maximum volume within the defined 
domain.  Does this answer match your 
answer above?  (Use the table values to 
determine how to set the viewing window.)

 

x

An
sw

er

1. y = x(50 - 2x)2

2. From the table, the max appears 
to be about 8 (domain: 0 < x < 25).

3. Set the window at x: 0 - 25, y:  0 - 
10,000.  The max appears to be 
about 9259 at x = 8.33. 
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An engineer came up with the following equation to represent the 
height, h(x), of a roller coaster during the first 300 yards of  the ride:  
h(x) = -3x4 + 21x3 - 48x2 + 36x, where x represents the horizontal 
distance of the roller coaster from its starting place, measured in 
100's of yards. Using a graphing calculator or a graphing utility, graph 
the function on the interval 0 < x  < 3. Sketch the graph below.

 

Does this roller coaster look 
like it would be fun?  Why or 
why not?  

An
sw

er

Derived from(

(

https://www.engageny.org/resource/high-school-algebra-ii
https://www.engageny.org/resource/high-school-algebra-ii
https://www.engageny.org/resource/high-school-algebra-ii
https://www.engageny.org/resource/high-school-algebra-ii
https://www.engageny.org/resource/high-school-algebra-ii
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For what values of x is the roller coaster 0 yards off the ground?  
What do these values represent in terms of distance from the 
beginning of the ride?

Verify your answers above by factoring the polynomial 

h(x) = -3x4 + 21x3 - 48x2 + 36x

An
sw

er

x = 0, 2 and 3
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How do you think the engineer came up with this model? 

Why did we restrict the domain of the polynomial to the interval 
from 0 to 3?

In the real world, what is wrong with this model at a distance of 
0 yards and at 300 yards?  

Te
ac

he
r N

ot
es

Let	  students	  discuss	  this	  question	  in	  groups	  or	  as	  a	  whole	  
class.	  	  The	  following	  conclusion	  should	  be	  made:	  	  To	  start	  at	  
height	  0	  yards	  and	  end	  300	  yards	  later	  at	  height	  0	  yards,	  
she	  multiplied	  x	  by	  (x	  -‐	  3)	  	  (to	  create	  zeros	  at	  0	  and	  3).	  	  To	  
create	  the	  bottom	  of	  the	  hill	  at	  200	  yards,	  she	  multiplied	  
this	  function	  by	  (x	  -‐	  2)2	  .	  	  She	  needed	  to	  multiply	  by	  -‐3	  to	  
guarantee	  the	  roller	  coaster	  shape	  and	  to	  adjust	  the	  overall	  
height	  of	  the	  roller	  coaster.

If	  the	  function	  is	  graphed	  without	  regard	  to	  domain,	  the	  
graph	  goes	  below	  0,	  which	  makes	  no	  sense	  for	  a	  roller	  
coaster.	  	  Also,	  for	  x	  <	  0,	  the	  roller	  coaster	  would	  be	  going	  
backwards.	  

The	  starts	  and	  stops	  are	  too	  abrupt	  for	  a	  real	  roller	  coaster.	  	  
The	  riders	  would	  crash	  at	  the	  end.	  	  Real	  coasters	  Llatten	  out	  
at	  the	  end	  to	  slow	  down.	  
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Consider the function f(x) = x3 - 13x2 + 44x - 32.   

Use the fact that x - 4 is a factor to factor the polynomial.

What are the x-intercepts for the graph of f ?

At which x-values does the function change from increasing to 
decreasing and from decreasing to increasing? 

An
sw

er
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How can we tell if a function is positive or negative on an interval 
between x-intercepts?  Given our polynomial 

f(x) = x3 - 13x2 + 44x - 32...

When  x < 1, is the graph above or below the x-axis?  

When  1 < x < 4, is the graph above or below the x-axis?  

When  4 < x < 8, is the graph above or below the x-axis?

When x > 8, is the graph above or below the x-axis?    

An
sw

er
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123 Consider the function f (x)=(2x -1)(x + 4)(x - 2).  
What is the y-intercept of the graph of the 
function in the coordinate plane?  

From PARCC sample test

An
sw

er

http://practice.parcc.testnav.com/#
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Consider the function f (x)=(2x -1)(x + 4)(x - 2).  For what 
values of x is f (x) >0?  Use the line segments and 
endpoint indicators to build the number line that answers 
the question. 

An
sw

er

From PARCC sample test

http://practice.parcc.testnav.com/#
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124 Consider the function f (x)=(2x -1)(x + 4)(x - 2).  What 
is the end behavior of the graph of the function? 

A  

B  

C  

D  

From PARCC sample test

An
sw

er

C

http://practice.parcc.testnav.com/#
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125 Consider the function f (x)=(2x -1)(x + 4)(x - 2).  
How many relative maximums does the function 
have? 

A none

B one

C two

D three

From PARCC sample test

An
sw

er

B

http://practice.parcc.testnav.com/#
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How many relative maxima and minima?

f(x) = (x+1)(x-3) g(x) = (x-1)(x+3)(x-4) h(x) =x (x-2)(x-5)(x+4)

Degree:

# x-intercepts:

# turning points:

Observations:  

f(x) g(x) h(x)

An
sw

er
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Degree:

# x-intercepts:

# turning points:

Observations:  

f(x) g(x) h(x)

How many relative maxima and minima?

An
sw

er
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Increasing and Decreasing 

Given a function f whose domain and range are subsets of the 
real numbers and I is an interval contained within the domain, 
the function is called increasing on the interval if f (x1) < f (x2) 
whenever x1 < x2 in I.

It is called decreasing on the interval  if f (x1) > f (x2) whenever 
x1 < x2 in I.

Restate this in your own words: 

An
sw

er
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Mark on this graph 
and state using 
inequality notation the 
intervals that are 
increasing and those 
that are decreasing.

An
sw

er
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126 Select all of the statements that are true based on the 
graph provided:

A The degree of the function is 
even. 

B There are 4 turning points. 
C The function is increasing 

on the interval from x = -1 
to x = 2.4. 

D The function is increasing 
when x < -1. 

E x - 2  and x + 3 are factors of the polynomial 
that defines this function.  

An
sw

er
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127 Given the function f (x) = x7 - 4x5 - x3 + 4x.  Which of the 
following statements are true?  Select all that apply.

A As x → ∞,  f (x) → ∞.

B  There are a maximum of 6 real zeros for this 
function.

C  x = -1 is a solution to the equation f (x) = 0. 

D  The maximum number of relative minima and 
maxima for this function is 7.

An
sw

er
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For each function described by the equations and graphs 
shown, indicate whether the function is even, odd, or 
neither even nor odd:

k(x)

h(x)

f(x)=3x2 g(x)=-x3 + 5

Even Odd Neither

f(x)
g(x)
h(x)

k(x)

k(x) An
sw

er

From PARCC sample test

http://practice.parcc.testnav.com/#

