
MTH 65 WS 5 (7.6, 10.1, 10.3, 10.6, 10.5) Quadratic Functions Name:

Well, we’ve finally made it! The home stretch! The final chapters! The culmination of all the work
we’ve been doing! So, what is this final goal? Well, it’s to be able to set up equations modeling
certain physical phenomena and then solve them of course! ...And graph them. ’Cause graphs are
fun!

§ 7.6

Okay, let’s get started. The first thing we need is a definition:

Quadratic Equation: An equation that can be written in standard form

ax2 + bx+ c = 0

where a, b and c are real numbers and a = ne0. A quadratic equation is also known as a
second-degree polynomial equation.

We will see plenty of examples of these very shortly. Before we do, we need to understand the
Zero-Product Principal. This is pretty basic, but fundamental in the actual understanding of
how we solve quadratic equations. The idea is as such:

Say, A ∗B = 0. Could A and B both be non-zero? Why or why not?

So the Zero-Product Principle states:



Great! Let’s use this to solve some equations!

1) 3x2 − 2x = 0

2) x2 − 7x+ 10 = 0

3) 2x2 + 7x− 4 = 0

4) x2 = 6x− 9

Alright! How do we check out solutions?

Go back and check the last four problems, please.
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So, the book kind of babies you into this, so I’m just going to pull a bunch of problems and let you
guys get your practice on! Don’t forget to check your solutions! Work in groups of 4 or 5 please.

5) x(x− 3) = 0

6) (x− 3)(x+ 8) = 0

7) x2 + 5x+ 6 = 0

8) x2 + 7x = 18

9) x2 + 4x = 0

10) 2x2 = −3x

11) 3x2 = x+ 4

12) 25x2 = 49

13) x(x− 3) = 18

14) x(3x+ 8) = −5
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15) (x+ 3)(3x+ 5) = 7 16) (x− 4)(x− 5) + (2x+ 3)(x− 1) =
x(2x− 25)− 13
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Alright, my favorite part! We get to start APPLICATIONS!

17) A ball is thrown straight up from a 300 foot high rooftop. The formula

h = −16t2 + 20t+ 300

describes the ball’s height above the groud, h, in feet, t seconds after the ball was thrown. The
ball misses the rooftop on its way down and eventually strikes the ground. Copy the graph that I
put on the board.

a. How long will it take for the ball to hit the ground? Use this information to label the
tick-marks along the t axis on the graph above.

b. When will the ball’s height be 304 feet? Identify the solution as a point on the graph.
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18) The alligator, at one time an endangered species, is the subject of a protection program. The
formula

P = −10x2 + 475x+ 3500

models the alligator population, P , after x years of the protection program, where 0 ≤ x ≤ 12.
How long will it take for the population to reach 5990?

19) The formula

N = t2−t
2

describes the number of football games, N , that must be played in a league with t teams if each
team is to play every other team once. If a league has 36 games scheduled, how many teams
belong to the league, assuming that each team plays every other team once?

20) Each end of a glass prism is a triangle with a height that is 1 inch shorter than twice the base.
If the area of the triangle is 60 square inches, how long are the base and height?
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§ 10.1

Alright, so we’ve solved quadratic equations by factoring, now we’re going to learn how to solve
some specific kinds of quadratic equations using what is called the square root property.

The square root property is simply the fact that if u2 = d then u = ±
√
d so long as d ≥ 0.

Why is it that we put the ± before the square root?

Let’s use this to solve the following: (dont’ forget to check!)

21) x2 = 49

22) 4x2 = 20

23) (x− 5)2 = 16

24) (x− 1)2 = 5

25) (z − 6)2 = 12

26) x2 + 4x+ 4 = 25

27) y2 − 14y + 49 = 12

28) x2 + 2x+ 1 = 5
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Let’s apply this to some triangles. Let’s review the Pythagorean Theorem:

In a right triangle, a2 + b2 = c2 where a and b are the legs of the triangle and c is the hypotenuse.

Draw a picture of this here:

For problems 28 - 31, draw the triangles I put on the board and solve for the missing side.

29 )

30 )

31 )

32 )

Great! Now let’s look at what is called the Distance Formula. Here’s some space to copy down
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what I put on the board.

Let’s use this to find the distance between the following points:

33) (1, 5) and (6,2)

34) (-4, 2) and (5, 3)

35) (-4, -1) and (2, -3)

36) (−
√

3, 4
√

6) and (2
√

3,
√

6)
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Alright! APPLICATION TIME!

37) You are exactly 8km from being directly beneath an airplane. At the same time, you are
currently 10km from the plane itself. Draw a picture of the situation and then figure out how high
up the airplane is.

38) The base of a 20 foot ladder is 15 feet from the house. How far up the house does the ladder
reach? Draw a picture first!

39) The area of a circle is 49π square inches. Find its radius.

40) A machine produces open boxes using square sheets of metal. The machine cuts equal sized
squares measuring 3 inches on a side from the corners and then shapes the metal into an open box
by turning up the sides. If each box must have a volume of 75 cubic inches, find the size of the
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length and width of the open box. Draw a picture first!

Well done, well done! Okay, let’s review. We’ve solved quadratic equations using two methods
now, what were they again?
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§ 10.3

Now, what if we have a quadratic equation that cannot be factored and we cannot use the square
root property?! Well, we have a special formula to solve such equations! Next term you will
hopefully learn where this formula came from, but for now I’m just going to give it to you and
then you get to use it! Here’s how it goes:

Say you have a quadratic equation in standard form

ax2 + bx+ c = 0

and you need to solve for x. Well, then we’re going to have the following solutions:

x = −b±
√
b2−4ac
2a

Let me clarify now: YOU NEED TO MEMORIZE THIS FORMULA! Write it down three times
right before going to sleep. If you don’t remember it the next day, write it down before going to
sleep again and so forth until you’re having wonderful math dreams about it!

Let’s see how it works. Do the following problems:

41) 2x2 + 9x− 5 = 0

42) 2x2 = 6x− 1

43) 3x2 − 5x+ 1 = 0

44) 9x2 − 12x− 5

45) 3x2 = 6x+ 5

46) 3x2 + 2x+ 1 = 0
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Whoa! What happened on that last one? What does this tell us?

Okay, let’s review again. Write down each of the strategies we’ve used so far and then set up a
system to know which technique to use for which situations!
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With that in mind, solve each of the following. If there are no real solutions, so state. Don’t forget
to check!

47) 3x2 − 4x = 4

48) 5x2 = 6− 13x

49) 2x2 = 250

50) 3x2 + 3x = 1

51) (2x− 5)(x+ 1) = 2

52) (2x+ 7)2 = 25
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53) 9− 6x+ x2 = 0

54) 3x2 − 27 = 0

55) x2 − 6x = 0

56) 1
2
x2 − 1

2
x− 3

2
= 0

57) (4x− 1)2 = 15

And some applications!

58) Standing on a platform 50 feet high, a person accidentally fires a gun straight into the air. The
formula

15



h = −16t2 + 100t+ 50

describes the bullet’s height above the ground, h, in feet, t seconds after the gun is fired. How
long will it take for the bullet to hit the ground? Use a calculator and round to the nearest tenth
of a second.

59) The length of a rectangle is 2 meters longer than the width. If the area is 10 square meters,
find the length and the width. Round to the nearest tenth of a meter. Draw a picture!
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60) The golden rectangle. Let’s figure out the ratio!
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§ 10.5

Alright, we’re down to just 2 more things to learn and then we get to just review and practice for
the rest of the term!
If we have a quadratic equation, except instead of set equal to zero, we have it set equal to y, we
can graph the y values with respect to x. We’ve actually done this for y = x2 briefly. Let me
restate what we’re about to do.

We are going to graph equations of the form

y = ax2 + bx+ c!

Before attempting this, let’s look at what some of these graphs may look like and find the
important points we want to recognize.
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Now, let’s look at how to find each of these important points:

I- How do we know if the graph opens up or down?

II- The y intercept: The y intercept is located on the y axis. What is the x value at this point?

So, in order to find the y intercept we do what?

III- The x intercepts: The x intercepts are located on the x axis. What, then, is the y value for
these points?

So, in order to find the x intercepts we do what?

IV- To find the vertex we need its x value and its y value. To find the x value of the vertex we do
what?

And, to find the y value of the vertex, what do we do?

V- What is the axis of symmetry and how do we locate it?

VI- How do we find the y intercepts ”mirror” point?
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Great! Now, lets apply that to graphing the following equations! There’s a lot here so pay careful
attention! State whether the graph opens up or down, find the intercepts, vertex, axis of
symmetry, the y intercepts mirror point and one other point, then graph the following:

61) y = −x2 + 4x− 1

62) y = x2 − 2x− 3

63) y = −x2 − 2x+ 3

64) y = −2x2 − 4x+ 6
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65) y = 3x2 + 8x− 2

66) y = x2 + 8x+ 14
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Okay, application time!

67) Suppose a football is kicked and it’s height y, in feet, can be modeled by the equation
y = −0.01x2 + 1.18x+ 2, where x is the ball’s horizontal distance in feet. Further, suppose there is
a defensive player 6 feet from the kicker as the ball’s being punted.

a. Draw the arc of the ball and point out where it hits the ground and where the defensive
player is.

b. What is the maximum height of the punt and how far from the point of impact does this
occur?

c. How high must the defensive player reach in order to block the ball, supposing he jumps
straight up in the attempt and he is 5 feet, 9 inches, tall.

d. If the ball is not blocked, how far down field will it travel before hitting the ground?

68) You have 120 feet of fencing to enclose a rectangular plot that borders on a river. If you do
NOT fence the side along the river, find the length and width of the plot that will maximize
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the area. What is the largest area that can be enclosed? Include a graph of the area vs the
length.
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§ 10.6

Alright! Last subject! I now, finally, get to introduce you to function notation!

What is a function? Well, it has a very formal and precise definition that I’ll get to in a
minute but I want you to think of a function as a machine. How does a machine work? Well,
you put something into a machine, the machine does something to what you input and then
it spits something out, the output! That is how we’re going to be thinking of these functions,
according to their inputs and outputs. Given some input, what is the machine going to
output?

For example, if you go to a bottling factory, you will see that a bottle is input into the
machine, the machine pours some sort of liquid into the bottle, puts a lid on top and then
slaps a label on it. So, what you get out is a full bottle with a cap and label.

Now, certainly there a machines that only accept a limited number of inputs. In our example
above, the bottling machine might only accept certain sizes and shapes of bottles. So, we
could list what the possible inputs are and then write a corresponding list of what the outputs
will be. When we do this we use set notation for our list and use ordered pairs to write our
inputs and corresponding outputs together! Our bottling machine might have a list like this:

{(tallcurvy, stout), (tallstraight, amber), (shortcurvy, lager), (shortstraight, ipa)}

So what do we call the list of things our machines accepts as inputs?

And what do we call the list of things we get out of our machine (our outputs)?

Let’s think about this: If a machine is given an input and then it spits out some output, if we
put that same input into the machine again would we expect to get a different output?

So, that’s one of the ideas of a function, that given any input it only has one output!

Now, this doesn’t go the other way, given different inputs we could get the same output. For
example, say our machine was an incinerator. No matter what you put into the machine, you
will always get nothing back! Let’s look at some lists of ordered pairs and determine which
lists could be functions and which could not.
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69) {(1, 6), (2, 6), (3, 8), (4, 9)}

70) {(6, 1), (6, 2), (8, 3), (9, 4)}

71) {(1, 2), (3, 4), (5, 6), (5, 8)}

72) {(1, 2), (3, 4), (6, 5), (8, 5)}

For the lists above which are functions, what is their domain and what is their range?

Why does it not make sense to talk about the domain and range for the sets of ordered pairs
which do not make up functions?

Now that we’ve covered the basics of what a function is, let’s apply this to equations. Say I
had the following linear equations:

y = 1
2
x− 3, y = 2x+ 5 and y = −x+ 2

Then I said, when x = 1, y = 7. Well, I could go and check each equation and decide which
one I was referring to, but wouldn’t it be easier to have a way of labeling each equation so
that I could refer back to them quickly?! Of course!

So here’s what we do, we’ll call the first equation f , the second h and the third g. Then we’ll
use parenthesis next to these labels to tell us what the input for the equation is. That is,
We’ll write f(x), h(x) and g(x). Note, this is NOT multiplication!

In fact, we’ll write each equation in the following manner:

f(x) = 1
2
x− 3

g(x) = 2x+ 5

h(x) = −x+ 2

With the implication that the output of each is a y value. When we write it like this, we say
that these are functions! We input an x value and get out a y value!

So, instead of saying, in one of these equations when x = 1, y = 7, I can say g(1) = 7. That
is, when I put x = 1 into the function g, I get out y = 7! Much handier!

Let’s look at this notation once more. Below this, label each part as I do on the board:
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f(x) = 3x2 − 6x− 9

73) Given the function f above, find:

a. f(2)

b. f(0)

c. f(−1)

So, we took the number in the parenthesis and used this as the input for x to get our output!
Let’s do one more:

74) Given g(x) = x2 + 3x+ 5, find each of the following:

a. g(2)

b. g(−3)

c. g(0)

d. g(−1)

Finally, let’s look at some graphs and determine whether it constitutes a function or not. For
the following problems, draw the graph that I put on the board and use the vertical line
test to determine whether the graph represents a function.

75) .

26



76) .

77) .

78) .
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