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Vocabulary: Define each word and give examples and notes that will help you remember the 
word/phrase. 

Axis of Symmetry  

Discriminant  

Extrema  

Intercept Form of a 
Quadratic 

 

Maximum  

Minimum  

Parabola  

Quadratic Formula  

Quadratic Function  

Root of an Equation  

Standard Form of a 
Quadratic 

 

Vertex  

Vertex Form of a 
Quadratic 

 

X-Intercept  

Zeros of a Function  

Zero Product 
Property 
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Polynomial Function 
A polynomial function of degree n in the variable x is a function defined by 
 P(x) = anxn + an-1xn-1 Ҍ Χ Ҍ ŀnx + a0 
Vocabulary  
Å an is called the leading coefficient 

Å n is the degree of the polynomial 

Å  a0 is called the constant term 

Rules  
Å All coefficients are real 

Å An 0̧ 

Å All exponents are whole numbers 

 
Adding and Subtracting Polynomial Functions 
Combine like terms (same _________________ and __________________) 
 
Example 
When a small music venue books a popular band, business prospects of the event depend on how the 
ticket prices are set.  For example, if the ticket price is set at x dollars, income and expenses might be 
estimated as follows. 
Ticket sales:  t(x) = -25x2 + 750x Snack bar income:  s(x) = 7500 - 250x 
Concert operating expense: c(x) = 4750 - 125x Snack bar operating expense: b(x) = 2250 ς 75x 
 
1. Before the show, the manager uses the functions t(x)  and s(x) to estimate total income. 

a. Why does it make sense that each source of income ς ticket sales and snack bar sales ς might 

depend on the price of the ticket? 

 

b. What income should the manager expect from ticket sales alone if the price is set at $12?  What 

income from the snack bar sales?  What income from the two sources combined? 

 

c. What rule would define the function I(x) that shows how to combine the income from ticket 

sales and snack bar sales? 

 

d. How does the degree compare to the 2 individual functions? 

 
2. The manager also uses the functions c(x) and b(x) to estimate total operating expenses. 

a. Why does it make sense that each source of expense-concert operations and snack bar 

operations might depend on the price set for tickets? 

b. What expense should the manager expect from concert operations if the ticket price is set at 

$12?  What expense from snack bar operations?  What expense from the two sources 

combined? 

 

c. What rule would define the fuction E(x) that shows how combined expenses from concert and 

snack bar operations depends on the ticket price?  Write a rule for E(x) that is in simplest form 

for calculation. 
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d. How does the degree of E(x) compare to the degrees of c(x) and b(x)? 

 

 
3. Consider the next function P(x) defined as I(x) ς E(x). 

a. What does P(x) tell us about business prospects for the music venue? 

 

 

b. Write two equivalent rules for P(x) 

- One that shows the separate expressions for income and operating expenses 

- Another that is in simplest form 

 

 

c. How does the degree compare to that of I(x) and E(x)? 

 

d. Compare E(x) ς I(x) to I(x) ς E(x).  What caution does this result suggest in using subtraction to 

find the difference of quantities represented by polynomial functions? 

 

 
4.  Find f(x) + g(x)  and f(x) ς g(x) 

a) f(x) = 3x3 + 5x ς 7  g(x) = 4x3 ς 2x2 + 4x +3 

b) f(x) = 3x3 + 4x2 + 5   g(x) = -3x3 ς 2x2 + 5x 

c) f(x) = x4 + 5x3 -7x + 5   g(x) = 4x3 ς 2x2 + 5x + 3 

 
 
Explain in your own words: 

a) how to find the simplest rule for the sum or difference of two polynomials. 

 

b) how the degree of the sum or difference of two polynomials is related to the degree of the 

polynomials being combined 
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Solving Quadratics Algebraically Investigation: Factoring Review 
 
Instructions:  Today we will find the relationship between 2 linear binomials and their product which is a 

quadratic expression represented by the form cbxax ++2
. First we will generate data and the look for 

patterns. 
 
Part I. Generate Data 
Use the distributive property to multiply and then simplify the following binomials. 
 

 1.  )5)(3( ++ xx  2. )2)(4( -+ xx   

 
 
 
 
 
нΦ  ²ƘŜǊŜ Řƻ ȅƻǳ ŜȄǇŜŎǘ ŜŀŎƘ ƻŦ ǘƘŜ ŀōƻǾŜ Ŝǉǳŀǘƛƻƴǎ ǘƻ άƘƛǘ ǘƘŜ ƎǊƻǳƴŘέΚ  
 
 
 
Chart II.  Organize Data 
Fill in the following chart by multiplying the factors 
 

FACTORS 
PRODUCT 

cbxax ++2
 

a b c 

)5)(3( ++ xx      

)2)(4( -+ xx      

 
Part III. Analyze Data 
Answer the following questions given the chart you filled in above 
 

1. Initially, what patterns do you see? 
 
 
2. Iƻǿ ƛǎ ǘƘŜ ǾŀƭǳŜ ƻŦ άŀέ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ȅƻǳ ǎŜŜ ƛƴ ŜŀŎƘ ǇǊƻōƭŜƳΚ  
 
 
 
 
3. Iƻǿ ƛǎ ǘƘŜ ǾŀƭǳŜ ƻŦ άōέ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ȅƻǳ ǎŜŜ ƛƴ ŜŀŎƘ ǇǊƻōƭŜƳΚ  

 
 
 
 

4. Iƻǿ ƛǎ ǘƘŜ ǾŀƭǳŜ ƻŦ άŎέ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ȅƻǳ ǎŜŜ ƛƴ ŜŀŎƘ ǇǊƻōƭŜƳΚ  
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Part IV: Application 
Knowing this, fill out the values for a, b, and c in the following chart. Work backwards using your rules from 
part III to find 2 binomial factors for each product. Put these in the first column. 
 

FACTORS 
PRODUCT 

cbxax ++2
 

a b c 
Hint: List 
factors of 
άŎέ 

))(4( ++ xx  862 ++ xx     
 

 1272 ++ xx     
 

 12132 ++ xx     
 

 1032 -+ xx     
 

 1032 -- xx     
 

 54152 +- xx     
 

 
CƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǉǳŀŘǊŀǘƛŎǎ ŀōƻǾŜΣ ǳǎŜ ȅƻǳǊ ƎǊŀǇƘƛƴƎ ŎŀƭŎǳƭŀǘƻǊ ǘƻ ƛƴǎǇŜŎǘ ǿƘŜǊŜ ǘƘŜ ǉǳŀŘǊŀǘƛŎ άƘƛǘǎ ǘƘŜ ƎǊƻǳƴŘέΣ 
or touches the x-axis. 
 

1. What do you notice about the relationship between the factors and the x-intercepts? 
 
 
 

2. Why is factoring a useful skill to learn?   
 
 
 

3. Choose one of the quadratics above and create a  
rough sketch of the graph using all the information  
you know about quadratic equations.  
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wŜƳŜƳōŜǊΗΗ Lǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ ǿƘƛŎƘ 
order you write the factors in! 

Group the first two and last two! 

Undistribute what is common to both 
terms 

Create factors out of the repeated 
factor, and the undistributed factors 

Check through multiplication (box, 
distribution, or FOIL) that it is equal! 

PART V: Factoring Quadratics where 

 

a 1̧ 
 
²Ƙŀǘ ƛŦ ǘƘŜ ǇǊƻōƭŜƳ Ƙŀǎ άŀέ ǾŀƭǳŜ ǘƘŀǘ ƛǎ ƴƻǘ Ŝǉǳŀƭ ǘƻ мΚ  
 

For example, 

 

4x2+8x+3=0: 
 
How can we algebraically find where this graph = 0?   
The concept of un-distributing is still the same!! 
 

 

4x2+8x+3=0 
 

In this case we need to find out what multiplies to give us 

 

a¶c but adds to give us 

 

b.  
 

[ŜǘΩǎ ƭƛǎǘ ŀƭƭ ǘƘŜ ŦŀŎǘƻǊǎ ƻŦ (4¶3) or 12:  
 
Which one of those sets of factors of 12 also add to give us the b value, 8?  ______________ 
 
Rewrite the original equation using an equivalent structure: 

 
 
 

 

4x2+6x+2x+3=0 
 

0)32)(64( 2 =+++ xxx   

 
 

 

(4x2+6x)(+2x+3)=0 
 
 
 

 

2x(2x+3)+1(2x+3)=0 
 
 
 

 

(2x+1)(2x+3)=0 
 
 
Reverse Box Method of Factoring by Grouping 
 
 

   

 

ax2 1st 
factor  

 
2nd 

factor  
c 

 

   

 

  

 

  

 

0384 2 =++ xx
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HW Factoring (©Kuta Software ς Infinite Algebra 2) 
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Quadratic Word Problems using factoring to solve 

Annotating Math Word Problems - CUBES 

Just like in Language Arts, we sometimes need to annotate problems to better understand them. 

C ς Circle important numbers 
U ς Underline important words 
B ς Box what the problem is asking you to solve 
E ς Equation 
S ς Solve  

 
There are several standard types: problems where the formula is given, falling object problems, problems 
involving geometric shapes. Just to name a few. There are many other types of application problems that use 
quadratic equations, however, we will concentrate on these types to simplify the matter.  
 
We must be very careful when solving these problems since sometimes we want the maximum or minimum of 
the quadratic, and sometimes we simply want to solve or evaluate the quadratic.  
 

ZERO PRODUCT PROPERTY 

 If the _________ of two expressions is zero, then _______ or _______ of the 
expressions equals zero. 

Algebra If A and B are expressions and AB = ____ , then A = _____ or B = __. 

Example If (x + 5)(x + 2) = 0, then x + 5 = 0 or x + 2 = 0. That is,  
x = __________ or x = _________. 
 

 

 
 
Example:  
 

 X2 - 2x - 8 = 0 
 
 
 
 
 
 
 
 
 
Word Problem Examples 
 
1.  Eight more than the square of a number is the same as 6 times the number.  Find the number. 
 
 
 
 
 
 
 

x y 

-3  

-2  

0  

1  

4  

5  
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2.   A 4 m by 6 m rug covers half of the floor area of a room and leaves a uniform strip of bare floor around the 
edges.  What are the dimensions of the room? 

 
 
 
 
 
 
 
3.  hƴŜ ƘǳƴŘǊŜŘ ŦŜŜǘ ƻŦ ŦŜƴŎƛƴƎ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƻ ŜƴŎƭƻǎŜ ŀ ǊŜŎǘŀƴƎǳƭŀǊ ȅŀǊŘ ŀƭƻƴƎ ǎƛŘŜ ƻŦ ǘƘŜ {ǘΦ WƻƘƴΩǎ wƛǾŜǊΣ 

which is one side of the rectangle as shown. What dimensions will produce an area of 800 ft2 ?  
 
 
 
 
 
 
 
 
 
 
4. The perimeter of a rectangle is 50 ft.  The area is 100 ft2.  What are the dimensions of the rectangle? 
 
 
 
 
 
 
 
 
 
 
5. A company sells team photos for $10 each, and the coaches find that they sell on average 30 photographs 

per team.  The coaches do a survey and find out for each reduction in price of $0.50, an additional two 
photographs will be sold.  At what price will the revenue from the photographs be $150. 

 
 
 
 
 
 
 
 
6.  The current price of an amateur theater ticket is $10, and the venue typically sells 50 tickets.  A survey found 

that for each $1 increase in ticket price, 2 fewer tickets are sold?  When will the revenue equal $300.  
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HW Factoring Word Problems  

1. The altitude of a triangle is 5 less than its base.  The area of the triangle is 42 square inches.  Find its base and 
altitude. 

 
 
 
 
 
2. The length of a rectangle is 7 units more than its width.  If the width is doubled and the length is increased by 

2, the area is increased by 42 square units.  Find the dimensions of the original rectangle. 
 
 
 
 
 
 
3. The ages of three family children can be expressed as consecutive integers.  The square of the age of the 

youngest child is 4 more than eight times the age of the oldest child.  Find the ages of the three children. 
 
 
 
 
 
 
 
4. In a trapezoid, the smaller base is 3 more than the height, the larger base is 5 less than 3 times the height, 

and the area of the trapezoid is 45 square centimeters.  Find, in centimeters, the height of the trapezoid. 
 
 
 
 
 
 
 
5. A rectangular garden has a perimeter of 140m and an area of 1200m2. Find the dimensions of the garden. 
 
 
 
 
 
 
 
 
6. Paul wants to build a dog run in his backyard using the side of the house as one side of the run.  He has 80 

feet of fencing.  How big will the run be if the area is 600 square feet? 
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7. A museum has a café with a rectangular patio.  The museum wants to add 464 
square feet to the area of the patio by expanding the existing patio as shown.   

  a.) Find the area of the existing patio. 
  b.) Write an equation that you can use to find the value of x. 

c.) Solve the equation.  By what distance x should the length and the 
width of the patio be expanded? 

 
 
 
 

 
 
 
 

8. A room has dimensions of 5 m by 8 m.  A rug covers ¾ of the floor and leaves a uniform strip of floor exposed.  
How wide is the strip? 

 
 
 
 
 
 
9. Shane has a beautiful rectangular garden, which measures 3 m by 3 m.  He wants to create a uniform border 

of river rocks around three sides of his garden.  If he wants the area of the border and the area of the garden 
to be equal, how wide should the border be?  
 
 
 
 
 
 
 
 
 
 
 

10. A square garden has sides that are 10 feet long.  A gardener wants to double the area of the garden by adding 
the same distance x to the length and the width.  Write an equation that x must satisfy.  Can you solve the 
equation you wrote by factoring?  Explain why or why not.  
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Properties of Parabola 
 

¶ A ____________________ is a function that can be written in the Standard Form of 
2y ax bx c= + + 

where a, b, and c are real numbers and a̧0.  Ex:  
25y x=     

22 7y x=- +    
2 3y x x= - -  

¶ The domain of a quadratic function is ____________________. 

¶ The graph of a quadratic function is a U-shaped curve called a ________________.   

¶ All parabolas have a _______________, the lowest or highest point on the graph (depending upon whether 

it opens up or down). 

¶ The  ______________ _______ _____________________ is an imaginary line which goes through the vertex 

and about which the parabola is symmetric. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics of the Graph of a Quadratic Function: 
2y ax bx c= + + 

¶ Direction of Opening: When 0a> , the parabola opens ________: 

                                      When 0a< , the parabola opens ________: 

¶ Stretch: When 1a > , the parabola is vertically ________________. 

                    When 1a < , the parabola is vertically ________________. 

¶ Axis of symmetry:  This is a vertical line passing through the vertex.  Its equation is _____________. 
 

¶ Vertex: The highest or lowest point of the parabola is called the vertex, which is on the axis of symmetry.  

To find the vertex, plug in 
2

b
x

a

-
= and solve for y.  This yields a point (________, __________) 

¶ x-intercepts: are the 0, 1, or 2 points where the parabola crosses the x-axis.  Plug in y = 0 and solve for x. 
 

¶ y-intercept: is the point where the parabola crosses the y-axis.  Plug in x = 0 and solve for y:  y = c. 

Y-intercept 

Roots 
or x 
intercepts 

Vertex 

A
xis o

f S
ym

m
e

try 
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Without graphing the quadratic functions, complete the requested information: 

1.)  
2( ) 3 7 1f x x x= - + 

 
What is the direction of opening? _______ 
Is the vertex a max or min?  _______ 
Compare to y = x2? __________ 

2.)  

25
( ) 3

4
g x x x=- + -

 
What is the direction of opening? _______ 
Is the vertex a max or min?  _______ 
Compared to y = x2? __________ 

 

 
3.) The parabola y = x2 is graphed to the right. 
 
Note its vertex (___, ___) and its width. 
 
You will be asked to compare other parabolas to this 
graph. 

 

Graphing in STANDARD FORM (
2y ax bx c= + +): we need to find the vertex first. 

Vertex 
- list a = ____, b = ____, c = ____ 

- find x  = 
2

b

a

-
 

- plug this x-value into the function (table) 
- this point (___, ___) is the vertex of the parabola 
 

Graphing 
 - put the vertex you found in the center of  
your x-y chart.   
 - choose 2 x-values less than and 2 x-values more 
than your vertex. 
 - plug in these x values to get 4 more points. 
 - graph all 5 points  
 

Find the vertex of each parabola.  Graph the function and find the requested information 
4.)  f(x)= -x2 + 2x + 3     

 
Vertex: _______ 
Max or min?  _______ 
Direction of opening? _______ 
Axis of symmetry: ________ 
Compare to the graph of y = x2?_______________ 

5.)  h(x) = 2x2 + 4x + 1 

 
Vertex: _______ 
Max or min?  _______ 
Direction of opening? _______ 
Axis of symmetry: ________ 
Compare to the graph of y = x2?______________ 

  
 
  

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

x
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HW Properties of Parabolas (©Kuta Software ς Infinite Algebra 2) 
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Compare the shape to y = x2. 
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Designing a Parabola 

Developers of a new Magic Moments restaurant were intrigued by 
the design of a restaurant at the Los Angeles International Airport. 
In a meeting with their architect, they showed her a picture of the 
airport restaurant and asked if she could design something similar 
for them.  

Like the airport structure, the Magic Moments restaurant was to 
be suspended above the ground by two giant parabolic archesτ
each 120 feet high and meeting the ground at points 200 feet 
apart. To prepare plans for the restaurant building, the designers 
had to develop and use functions whose graphs would match the 
planned arches. 

One way to tackle the design problem is to image a parabola drawn on a coordinate grid as shown below.  Any 
parabola can be described as a graph of some quadratic function. 

1.  Write a rule for a function with parabolic graph that contains points  
(0, 0), (200, 0), and a maximum point whose y-coordinate is 120.   
(hint:  y = a (x ς p)(x ς q), where p and q  are the x-intercepts). 

 
 
 
 
2. The logo chosen for Magic Moments continued the parabola theme with 

a large letter M drawn using two intersecting parabolas.  The idea is 
shown in the graph to the left. 

a. Modify the strategy outlined in Problem 1 to find a quadratic 
function that will produce the leftmost parabola in the M. 

 
b. What are the x-intercepts?  ______________________ 

 
c. What is the maximum point?  ____________________ 

 
b.  Use a similar strategy to find a function g(x) that will produce the rightmost 
parabola. 
 
 
 
 
3.   Explain why the next diagram does or does not show the graph of 

 f(x) = (x ς 3) (x + 1)   
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4. Use reasoning alone to sketch graphs of the following functions.  Label key points with their coordinates on 

the graphs:  x-intercept(s), y-intercept, and maximum or minimum point.  Then check the results of your 
reasoning using a graphing tool. 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.  Write rules for quadratic functions whose graphs have the following properties.  If possible, write more than 
one function rule that meets the given conditions. 

a. x-intercepts at (4, 0) and (-1, 0)   

b. x-intercepts at (7, 0) and (1, 0) and graph opening upward   

c. x-intercepts at (7, 0) and (1, 0) and minimum point at (4, -1)  

d. x-intercepts at (-5, 0) and (0, 0) and graph opening downward 

e. x-intercepts at (3, 0) and (-5, 0) and maximum point at (-1, 8)   

f. x-intercepts at (3.5, 0) and (0, 0) and graph opening upward   

g. x-intercepts at (m, 0) and (n, 0) and graph opening upward   

h. only one x-intercept at (0, 0) 

i. only one x-intercept at (2, 0) and y-intercept at (0, 6) 
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Vertex Form 

Vertex form of the quadratic is  

 

 where (h, k) is the horizontal and vertical shift of the vertex of the parent function y = x2. 

¢ƘŜ ǾŀƭǳŜ  ƻŦ άŀέ ǿƛƭƭ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ψψψψψψψψψψψψψ ǘƘŜ ǇŀǊŀōƻƭŀ ǿƛƭƭ ƻǇŜƴ ŀƴŘ ǘƘŜ ǾŜǊǘƛŎŀƭ  

____________________ or __________________. 

 1.  y = (x ς 2)2 ς 1  2. y = ς(xς1)² + 1 3.  y = 2(x + 2)2 ς 2  

Standard 

Form 

   

Factored 

Form 

   

Solutions    

Y-Intercepts    

Axis of 

Symmetry 

   

Vertex    

Max/Min    

Graph 

   

Compare to 

y=x2 
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Standard and Vertex form HW 

 1.  y=  (x +6)2 ς 4  2. y = 2(x ς 2)2 ς 2 3.  y = -3(x + 2)2 + 3  

Standard 

Form 

   

Factored 

Form 

   

Solutions    

Y-Intercepts    

Axis of 

Symmetry 

   

Vertex    

Max/Min    

Graph 
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Properties of Quadratics 2 
Directions: Graph the function over the given domain. Identify the intercepts, zeroes, axis of symmetry, extrema 
(maximum/minimum - vertex). 
 

1.   2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.     4.   
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{ǳǇǇƻǎŜ ǎƻƳŜ ǾŜǊȅ ά!ƴƎǊȅ .ƛǊŘǎέ ŀǊŜ ŀǘǘŀŎƪƛƴƎ ǎƻƳŜ άǇƛƎǎέ ƛƴ ŀ ŎŀǎǘƭŜ ōȅ ǳǎƛƴƎ ŀ ǎƭƛƴƎǎƘƻǘ ǘƻ ƭŀǳƴŎƘ ǘƘŜƳǎŜƭǾŜǎ 
at castle walls.  Depending on the angle that they are launched at, they will either shoot long and far or high or 
short.  The data about how each slingshot launches each bird is listed below:  

 
1. Iƻǿ άŦŀǊέ ǿƛƭƭ ŜŀŎƘ ǎƭƛƴƎǎƘƻǘ ƭŀǳƴŎƘ ŜŀŎƘ ōƛǊŘΚ  LŦ ǘƘŜ ŎŀǎǘƭŜ ƛǎ ŦŀǊ ŀǿŀȅΣ ǿƘƛŎƘ ǎƭƛƴƎǎƘƻǘ ǎƘƻǳƭŘ ǘƘŜȅ ǳǎŜ 

and why?  If the castle is near, which slingshot should they use and why?  

 
 
 

2. Analyze the slingshot data and compare to determine which slingshot shoots the birds the highest.  

Explain how you know.  

 
 
 
 

3. If the castle walls are 30 feet tall, which slingshot should you use and why?  

 
 
 
 

4. What are the pros and cons of using each Slingshot A, B, or C?  
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HW Comparison of Maximums/Minimums Practice 
 
1. Three surveyors are having a discussion about bridges in New York City.  The first surveyor collected data 

from the Verrazano Bridge, he measured the height of the cable as he drove from one end to the other.  The 

second surveyor took a picture of the cable for the Brooklyn Bridge.  The last surveyor came up with an 

equation to model the cable height of the Tappan Zee bridge. 

 Verrazano Bridge 

Horizontal 
Distance (x) 

Height of 
Cable (y) 

0 160 

100 114.4 

200 77.6 

300 49.6 

400 30.4 

500 20 

 
    Tappan Zee  Bridge  

   y = .00025x2 - .2x + 100 
a. Using the information, determine the length of each bridge to decide which one is longest and shortest. 

 
 
 
 
 

b. ²ƘƛŎƘ ōǊƛŘƎŜΩǎ ŎŀōƭŜ ƎŜǘǎ ǘƘŜ closest to the road?  How do you know this? 

 
 
 
 
 
 
 

c. !ƴŀƭȅȊŜ ǘƘŜ Řŀǘŀ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘƛŎƘ ōǊƛŘƎŜ ŀ ǘǊǳŎƪŜǊ ǎƘƻǳƭŘ ǳǎŜ ƛŦ ǘƘŜƛǊ ǘǊǳŎƪΩǎ ƘŜƛƎƘǘ ƛǎ мр ŦǘΦ  Iƻǿ ŘƛŘ 

you come to this conclusion?  Which bridge should he avoid and why?  

  

 

Brooklyn Bridge 
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2. The baseball team has decided to have a throwing contest.  Below is the data for 3 different players. 

 
Joe    Michael   Henry 
 

 

      y = -16x2 + 50x + 5  
 

 

 

 

 

 

 

 

 

 

a. Whose ball was in the air the longest? 

 
 
 
 
 

b. Who threw their ball the highest? 

 
 
 
 
 
  

Time (x) Height (y) 

.5 37.5 

1 63 

2 90 

3 85 

0   1       2         3 
Time (seconds) 
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Completing the Square 

Review ς Perfect Square Trinomials όbh¢9Υ ŀ ǘǊƛƴƻƳƛŀƭ ƛǎ ŀƴ άŜȄǇǊŜǎǎƛƻƴέ ǿƛǘƘ ǘƘǊŜŜ ǘŜǊƳǎ ŀƴŘ ƛƴ ǘƘƛǎ lesson all 
trinomials will be quadratic in nature (as they have the standard form of ax2 + bx + c) 
Expand (x + 3)2 

 
 

Expand (x ς 2)2 

 
Expand (x + 5)2 

 
Expand (x + h)2 

 

Factor x2 + 8x + 16 
 
 

Factor x2 ς 6x + 9 
 

Factor x2 + 14x + 49 
 

Factor x2 + 2cx + c2 

 

όŀύ ²Ƙŀǘ Řƻ ǿŜ a9!b ǿƘŜƴ ǿŜ ǳǎŜ ǘƘŜ ǘŜǊƳ άǇŜǊŦŜŎǘ ǎǉǳŀǊŜ ǘǊƛƴƻƳƛŀƭέ? 
 
 
(b) On your calculator, gǊŀǇƘ ǎŜǾŜǊŀƭ άǇŜǊŦŜŎǘ ǎǉǳŀǊŜ ǘǊƛƴƻƳƛŀƭǎΦ ²Ƙŀǘ Řƻ ȅƻǳ ƴƻǘƛŎŜΚ 
 
 
 

 
(c) What value does c ƘŀǾŜ ǎƻ ǘƘŀǘ ǘƘŜ ǘǊƛƴƻƳƛŀƭ ƛǎ ŀ άǇŜǊŦŜŎǘ ǎǉǳŀǊŜ ǘǊƛƴƻƳƛŀƭέΚ 
 x2 + 4x + c 
 
 

x2 + 8x + c x2 ς 20x + c 

(d) For what value of b (where b > 0) ƛǎ ǘƘŜ ǘǊƛƴƻƳƛŀƭ ŀ άǇŜǊŦŜŎǘ ǎǉǳŀǊŜ ǘǊƛƴƻƳƛŀƭέΚ 
 x2 + bx + 64 
 
 

x2 + bx + 81 x2 + bx + 1 

 
Completing the Square Č  a = 1 

Example #1: Convert the equation f(x) = x2 + 8x + 15 
from standard form to vertex form. 

Why Did I Do That???? 

 f(x) = x2 + 8x + 15 STEP 1A Č Why is there a +16 here now? 
 
 
STEP 1B Č  Why is there a ς 16 also included? 
 
 

STEP 1:  f(x) = (x2 + 8x + 16 ς 16) + 15 
 
 

STEP 2:  f(x) = (x + 4)2 ς 16 + 15 
 

STEP 2A Č Where did the (x + 4)2 come from? 
 
 

STEP 3:  f(x) = (x + 4)2 ς 1 
 

STEP 3A Č Where did the ς 1 come from? 
 
 

 
  

1A 
1B 

3A 

2A 
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Practice #1: Convert the equation f(x) = x2 ς 10x + 15 
from standard form to vertex form. 
 
 
 
 
 
 
 

Practice #2: Identify the transformations of f(x) = x2 if 
the άƴŜǿέ equation is f(x) = x2 ς 7x + 2. 
 

 

Completing the Square Č a  ̧1 

Example #1: Convert the equation f(x) = 2x2 + 24x + 
15 from standard form to vertex form. 

Why Did I Do That???? 

STEP 1:  f(x) = 2(x2 + 12x) + 15 
 

STEP 1A Č Where did the 2 & 12 come from? 

STEP 2:  f(x) = 2(x2 + 12x + 36 ς 36) + 15 
 
 

STEP 2A Č Why is there a  +36 here now? 
 
 
STEP 2B Č  Why is there a  ς36 also included? 
 
 

STEP 3:  f(x) = 2(x2 + 12x + 36) ς 72 + 15 
 

STEP 3A Č Where did the ς72 come from? 
 
 

STEP 3:  f(x) = 2(x + 6)2 ς 57 
 

STEP 4A Č Where did the (x + 6)2 come from? 
 
 
STEP 4B Č Where did the ς 57 come from? 
 

Practice #1: Convert the equation f(x) = ½x2 ς 2x + 3 from standard form to vertex form. 
 
 
 
 
 

 

  

4B 

3A 

2A 
2B 

1A 

4A 
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(A) Skill Extension ς Solving Equations Using the Square Root Method 

Example 1: Solve (x ς 2)2 ς 4 = 0 algebraically. 
 
 
 
 
 

Verify the solution to (x ς 2)2 ς 4 = 0 
graphically. Include a labelled sketch. 

 

Example 2: Solve   x2 ς 12x + 27 = 0  using the c/s method. 
 
 
 
 
 
 
 
Is there another algebraic method that we could have used 
for Ex 2? 
 

Verify the solution to x2 ς 12x + 27 = 0  
graphically. Include a labelled sketch. 

 
 
 
 

Ex 3: Solve   x2 ς 6x + 4 = 0   using the c/s method. 
 
 
 
 
 
 

Ex 4: Solve   x2 ς 6x + 15 = 0  using the c/s 
method 
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HW Solve by Completing the square 
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Derive the Quadratic formula by Completing the Square 

Start with ax2 + bx + c = 0 
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Quadratic Formula 

Write the Quadratic Formula 

 

 

 

 

The quadratic formula can _______________ be used to find the roots of a quadratic equation. 

 

Examples: 

x2 ς 7x + 10  = 0 

 

 

 

x2 ς x ς 8  = 0 

 

ς x2 ς 3x + 10  = 0 

 

 

 

2x2 ς 12x + 18  = 0 

 

13 ς 6x + x2  = 0 

 

 

 

ς x2 ς 4x ς 2 = 0 

 

 
Complex Numbers 

We do NOT get a real number when we take the square root of a negative number. For example, Ѝ ω is not a 
real number because there is no real number that can be squared to a get -9. 
Imaginary numbers are used when there is a negative number under a ǎǉǳŀǊŜ ǊƻƻǘΦ άƛέ ƛǎ ǳǎŜŘ ǘƻ ǎƛƎƴƛŦȅ ŀƴ 
imaginary number. The reason for the name "imaginary" numbers is that when these numbers were first 
proposed several hundred years ago, people could not "imagine" such a number. 
 

Example: x2+2x+7=0 
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Investigating the Discriminant 
 

Type 1 
For this investigation you will be 
using the quadratic function  
y = x2 + 2x + 3 and the 
corresponding quadratic equation 
x2 + 2x + 3 = 0. 
 
1. Write the values for a, b, and c. 

 
 
 

2. Use the quadratic formula to 
solve the quadratic equation. 
 
 
 
 
 

3. Fill in the table of values below 
and then graph the quadratic 
function.  (Find your vertex 
first.) 
 

x y = x2 + 2x + 3 (x, y) 
   
   
   
   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. How many x-intercepts are 

there? 
 
 
 
 

5. Does your graphical solution 
correspond to your algebraic 
solution (quadratic formula)? 

Type 2 
For this investigation you will be  
using the quadratic function  
y = x2 ς 2x + 1 and the 
corresponding quadratic equation 
x2 ς 2x + 1 = 0. 
 
1. Write the values for a, b, and c. 

 
 
 

2. Use the quadratic formula to 
solve the quadratic equation. 
 
 
 
 
 

3. Fill in the table of values below 
and then graph the quadratic 
function.  (Find your vertex 
first.) 
 

x y = x2 ς 2x + 1 (x, y) 
   
   
   
   
   

 
 
 
 

 
 
 
 
 
 
 
 
 
 
4. How many x-intercepts are 

there? 
 
 
 
 

5. Does your graphical solution 
correspond to your algebraic 
solution (quadratic formula)? 

Type 3 
For this investigation you will be  
using the quadratic function  
y = x2 ς 2x ς 3 and the 
corresponding quadratic equation 
x2 ς 2x ς 3 = 0. 
 
1. Write the values for a, b, and c. 

 
 
 

2. Use the quadratic formula to 
solve the quadratic equation. 
 
 
 
 
 

3. Fill in the table of values below 
and then graph the quadratic 
function.  (Find your vertex 
first.) 
 

x y = x2 ς 2x ς 3 (x, y) 
   
   
   
   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. How many x-intercepts are 

there? 
 
 
 
 

5. Does your graphical solution 
correspond to your algebraic 
solution (quadratic formula)? 
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Discriminant HW (©Kuta Software ς Infinite Algebra 2) 
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Non-Linear Systems of equations 
 
Example 1 
 

Solve the following system: y = 4x and y =  

 
Graph both equations and find the intersection points  
 (put in x-coordinates of -6, -5, -4 and 4, 5, 6) 
 
Step 1:  Set the 2 equations equal 
 
 
Step 2: Find a quadratic equal to 0 
 
 
 
Step 3: Find the zeros. 
 
 
 
Step 4: If the problem is a real world problem, make sure the answers are valid. 
 
Graph the equations to check the intersection point. 
 
How can you use the discriminant to help you solve this? 
 
 
Example 2 
The student council decides to put on a concert to raise money for an after school program.  They have 
determined that the price of the ticket will affect their profit.  The functions shown below represent their 
potential income and cost of putting on the concert, where t represents ticket price. 
 

Income: I(t) = 330t ς 30t2  Cost: C(t) = 330 ς 30t 
 
Use your calculator and draw the graphs. 
 
1. Show algebraically and graphically where the break-even 

point.  (Hint: Income = Cost) 
 

 
2. Show algebraically and graphically where the cost is 

greater than the income.  
 
 
 
3. Show algebraically and graphically where the income is 

greater than the cost.  
 
 
 
4. Which ticket price would you use in order to maximize your profit?  Where is this shown on the graph? 
  


