
 

 
5-1 - FUNCTIONS OF AMERICA! 
Make sure you have read this problem in the textbook to understand your task!  Your team will be assigned 
specific quadratic functions to study from the list below. Investigate your team’s functions and use their 
tables, graphs, and equations, vocabulary, and your own words to describe them completely.  Be prepared to 
present your work to the class. 

List of Quadratic Functions: 
a) y  = x 2 − 2 x  − 8 
b) y  = − x 2 + 4 
c) y  = x 2 − 4 x  + 5 
d) y  = x 2 − 2 x  + 1 
e) y  = x 2 − 6 x  + 5 
f) y  = − x 2 + 3 x + 4 
g) y  = − x 2 + 2 x − 1 
h) y  = x 2 + 5 x  + 1 
i) y  = x 2 − 2 x  – 15 
j) y = – x 2 + 4x  – 5 

 
 
Quadratic function: ___________________________ 
 
  Attributes: 

vertex   

x-intercepts   

y-intercept   

line of 
symmetry 

 

Opens up 
or down? 

 

What else do you notice? 

_______________________________________
_______________________________________ 

_______________________________________ 
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As each team presents, write what they have observed in the table below. 

Function  Opens up 
or down? 

vertex  x-intercept(s)  y-intercept  line of 
symmetry 

y = x2 − 2 x  − 8           

y = − x 2 + 4           

y = x2 − 4 x  + 5           

y = x2 − 2 x  + 1           

y = x2 − 6 x  + 5           

y = − x 2 + 3 x + 4           

y = − x 2 + 2 x − 1           

y = x2 + 5 x  + 1           

y = x2 − 2 x  – 15           

y = – x 2 + 4 x  – 5           

 

Based on the table, reflect on and answer the following questions from Ms. Frieda Function. 

1.  How can you tell if an equation opens upwards or downwards from the equation?  How can you tell 
from the x,y table? 

 

2. How do you know the highest and lowest point of the parabola? 

 

3. How do you know for sure that your parabola is symmetrical?   

 

4. Do you recognize any patterns in the tables? 

 

5. Do parabolas end? 

 

6. Do you think all quadratic functions behave in these ways? 
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5-16   
Make sure to read this problem in your textbook to understand your task! 

 

 

 

 

a)   
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Who should win the Longest Distance  contest? ____________________ 
 
Who should win the Highest Launch contest? _____________________ 
 
b)   
What are the x-intercepts of each parabola? 
 

Maggie:  (      , 0 ),  (       ,    0 ) Jen: (       ,       ),  (       ,       )  
 

Imp: (       ,       ),  (       ,       ) Al:  (       ,       ),  (       ,       ) 
 
What do the above x-intercepts  tell us about each balloon launch?  Explain. 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
c)  
What is the vertex (maximum) of each parabola? 
 

Maggie:  __________ Jen:  __________  Imp:  __________  Al:  __________ 
 
What information does the vertex tell us about each balloon launch?  Explain. 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
 
5-19 
Four representations of quadratic functions:  tables, graphs, equations, and descriptions of situations.   
Draw arrows showing the connections that you currently know how to make between different 
representations. 
 
 

 

 

 

 

 

 

 

 

5 



 
5-26   WHAT DO YOU NEED TO SKETCH A PARABOLA? 
Think:  How many points do you need to sketch a parabola? 
 
a).  Can you make a sketch of a parabola if you only know where its y-intercept is?  For example, if the 
y-intercept of a parabola is (0 , -15), can you sketch its graph? 
 
b)  What about two x-intercepts of a parabola?  If you only know the x-intercepts, can you sketch the 
parabola?  For example, if the x-intercepts are (-3, 0) and (5, 0), can you sketch the parabola? 
 
c)  Can you make a sketch of a parabola with only two x-intercepts and the y-intercept?  To test this idea, 
sketch the graph of a parabola that has x-intercepts (-3, 0) and (5, 0) and y-intercept (0 , -15).  Does this 
work? 
 
5-27 - Determining the intercepts from an equation 

a) What is true about the value of y for all x-intercepts?  ________________________ 
What is true about the value of x for all y-intercepts? _________________________ 

b) What is the y-intercept of the graph y  = 2x2 + 5x – 12? __(_____,_____)__ 
c) What equation would you need to solve to determine the x-intercepts of the graph of y  = 2x2 + 5x  – 

12?   ___________________________________ 
d) The solutions to the equation 2 x2 + 5x – 12 = 0 are called the zeros of the function y = 2x 2 + 5x – 12.   

 
5-28 - ZERO PRODUCT PROPERTY 
Make sure to read this problem in the textbook to understand your task! 
Quadratic Equation:   A one-variable quadratic equation can be written in standard form ax2 + bx + c  = 0, 
where a , b, and care real numbers and a is nonzero. For example: 3x2 – 4x + 7.5 = 0  Any equation where at 
least one term has degree 2 and no term has degree higher than 2.  

a) When they multiply their numbers together, the result is zero.  What does this mean about one their 
numbers? _______________________________________________________________________ 

b) When the three numbers are multiplied together, the answer is zero.  What can Gaston conclude this 
time?___________________________________________________________________________ 

c) Does it matter how many numbers are multiplied together?  ________ 
Zero Product Property:  When the product of two or more factors is zero, at least one of the factors must 
equal zero. That is, if a · b  = 0, then either a  = 0 or b = 0 (or both). This property is used to solve equations 
in factored form. For example, given the equation (x  – 4)( x + 5) = 0, x – 4 = 0 or x  + 5 = 0 (or both). You 
can see that x  = 4 and x  = –5 are solutions and that they are the only possible solutions because there are no 
other numbers that make either factor zero. The Zero Product Property can be used to solve factorable 
quadratic equations. 
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5-29 - Apply the Zero Product Property 
Use the quadratic equation from problem 5-27:  y = 2x2 + 5x – 12 
a).  Factor the equation completely, and rewrite the equation as a product equal to zero. 

_(____________)(____________)_ =  0_ 
b) Use the  Zero Product Property to solve the equation.  Use one factor at a time and determine what 
x-value makes it equal to zero.  These will be the x-intercepts. 

 
x = ______________ 

x-intercept: ______________ 

 
x = ______________ 

x-intercept: ______________ 

 
c)  Using the y-intercept, sketch the graph of the parabola y  = 2x2 + 5x – 12.  
 

 
 
 
 

y-intercept: ____________ 

 
 
 
 
 
5-30 - How can you use the x-intercepts to help you find the vertex? 
vertex:  the highest or lowest point on a parabola 

a)  Use the  Zero Product Property to determine the x-intercepts of the parabola:  y = x2 + 4x  – 5 

Factor: y = x 2 + 4 x – 5 
 
 
 
       (__________)(___________) 

(______________) 
 
 

x = ______________ 
x-intercept: ______________ 

(______________) 
 

 
x = ______________ 

x-intercept: ______________ 

 
b) Figure out how to determine the vertex  using your 

x-intercepts.  What did you do? 
 
 
 
 

 
 
 
 

 
c) Sketch the parabola y  = x 2 + 4x  – 5 

7 



5-38  - Use what you know to solve the quadratic equations below.  Before moving on to the next problem, 
verify your factored form and answers with your teacher. 
 

a) x2 + 6 x  + 8 = 0 
 
 
 
 
 
 
 
x = _____ or ______ 

b) x2 + 6x = 0 
 
 
 
 
 
 
 
x = _____ or ______ 

c)  0 = 3(x – 5)(2 x  + 3) 
 
 
 
 
 
 
 
x = _____ or ______ 

d) x2 + 4x – 9 = 3 
 
 
 
 
 
 
 
x = _____ or ______ 

 
5-39 -  TABLE TO EQUATION 
You can make a table for a quadratic equation, and now you will figure out how to create an equation from a 
table.   In the tables below highlight the x-intercepts in one color and the y-intercepts in another color. 

a)  

x  –4  –3  –2  –1  0  1  2  3  4 

y  6  0  –4  –6  –6  –4  0  6  14 

 
Using your x-intercepts and Zero Product Property and working in reverse, can you build the equations? 
 
 
 Equation:   a) ________________________________ 
 
b)  

x  –6  –5  –4  –3  –2  –1  0  1  2  3  4 

y  7  0  –5  –8  –9  –8  –5  0  7  16  27 

 
Using your x-intercepts and Zero Product Property and working in reverse, can you build the equations? 
 
 
 b) ____________________________________ 
 
Verify your equations are correct using the y-intercept or substituting another point from the table. 
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5-40 -  Gwen & Sadie 
“This looks like part (a) of the problem we just did, except the y-values are all doubled!  How can that help 
us?” 
Use Sadie’s observation to help you write the equation for the quadratic function in the table below. 
 

x  –4  –3  –2  –1  0  1  2  3  4 

y  12  0  –8  –12  –12  –8  0  12  28 

  
 
 
 
 
Equation: __________________________________________________ 
 
 
5-41-  Water Balloon Revisited 
Can you come up with the equation to show the height of Imp’s water balloon 
launch?   
 

x (yards)  2  3  4  5  6  7  8  9       

y (yards)  0  9  16  21  24  25  24  21       

 
 
 
 
 
Equation: __________________________________________________ 
 
Notes: 
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5-49 - Match the parabolas to their equations.  (Note:  Not every equation has a matching parabola.)  You 
must show your work! 

 
Equations: 

A)  y = (x + 3)2  B)  y = x 2 + 3x  – 28  C)  y = x2 – 11x + 28 

D)  y  = –x2 + 4  E)  y = x 2 + 10x  + 24  F)  y = 2x2 + 11x  + 5 

G)  y  = x2 – 4 x  H)  y  = (x  – 3)2  I)  y = 4x2 – 4x – 3 
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5-50 - QUALITY CONTROL, Part One 
You must read this problem in the textbook to understand your task!  Can you solve each client’s problem? 
Show all work and explain your reasoning below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Letter A: 

Letter B: 

Letter C: 
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5-51  - EXTRA!  EXTRA! 
You must read this problem in the textbook to understand your task!  
 
a)  Create an equation for the parabola at right. 
 
 
 
 
 
 
 
b)  Al releases his balloon from the ten-yard line, and it lands at the 
16-yard line.  If the balloon reaches a height of 27 yards, what equation 
represents the path of his launch? 
 
 
 
 
 
 
 
 
c)  The factored form of an equation is y = a(x – d)(x  – f).  Explain to the journalist how she can determine 
the values of a , d, and f  to write the equation of a quadratic function in factored form.  Give examples.  
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