Pre-Lalculns Notes Nome: Ju%
Section 2.1 - @uadratic Functions and Models

DAY ONE:

Let @, b,and ¢ be real numbers with a = 0. The function f(x)=ax’+bx+c iscalleda

QLum&raﬁ . Tunchon

The graph of a quadratic functionisa \i)a valopla

Every parabola is symmetrical about a line called the _ (X ¢ o 5‘3?‘% n e““'\f“‘T"-j

The intersection point of the parabola and the axis is called the ___NV@X ¥ % of the parabola.

When the leading coefficient is positive, the parabola opens ¢ and the vertex isa
YOV I ‘
When the leading coefficient is negative, the parabola opens Ao W and the vertex is a
WA X b

A quadratic function can be graphed by comparing it to the parent graph y = x* and identifying any
transformations.

In order to be able to "read” of f the transformations, the parabola should be in W & te v
form,or y :a(x—h)2 +k.
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Now, remember the shape of the parent graph y = x° ? i
Think about the pattern you use from the vertex to find other points

on the parabola. ’Y‘(DW\ yerlay 2
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Example 1: Use transformations to graph each of the following pombokls. Identify the vertex and axis

of symmetry.
a. f(x)I*(xf3)2+2 R b. f(x)E jx+2) -4 6 down 4
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QX * X= T2

We learned to graph conics by using "standard form®, and for the parabola, the equations looked like

4c(x - h) = ( y— k)z or 4(:( y ~k) = (x - h)2 . In reality, when talking about a parabola outside of the
context of conic sections, most books designate standard form of a quadratic as f (x) =ax*+bx+c.
Confused, yet? In this unit, we will be focusing on quadratic functions, which means the the parabola only
opens up or down (not left or right). We will be using vertex form, or f (x) = a(x fh)z +k , in this unit of
study. To reiterate what we saw in example 1, the graph of f(x)=a(x- h)" +k is a parabola opening
upward if a >0 and downward if @ <0. It has an axis of symmetry x =h and vertex (h.k).
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Example 2. Find an equation for the parabola with vertex (2,—1) and passing through the point (0,1).
= a(x-h) v+ o
= O—a)* + - . L 2
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Before we delve any further, we need to review a skill necessary for later on... solving quadratic equations
~b++/b* —4ac
‘™ .

by using the quadratic formula. Ready? Remember that x =

Example 3: Use the quadratic formula fo find the zeros of the function (when f (x) =)

a. f(x)=—x’-8x-14 b. f(x)=9x"—-6x—4 A=% b=~k =~y
Q= —X'-¥x 'Y A==\ b=~F =1y o*o\vf‘ ~bx -\
= Y LY -90w) Y m)
-2, V¥
x= 82 \\_ - b * Uag
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Now... ready to finish up this lesson? We can rewrite a parabola from the form f(x)=ax” +bx+c to

vertex form f(x)=a(x —h):Z +k by a couple of methods. The first is by completing the square.

Example 4. Rewrite the parabola in vertex form by completing the square.

a. f(x)=2x"+4x-1 b. y=—x"+6x-5
CeO=2(x vax1 L) =y -2 (=) i (x*=bx+_2) -5 + {50
FGI= aem)* -1 -2 W= - (x-3)* -5 +9

[£65= 2l - |97~ G0t +w]

The vertex of f(x) =ax’ + bx+c , where a # 0, will ALWAYS be [“;’f(fb_n In other words,
a a

the x -coordinate of the vertex can be found using x = ~—2—ba—- Then, to find the y -coordinate of the

vertex you plug x into f (x) =ax’ + bx + ¢ . Ready?

Example 5: Rewrite the parabola in vertex form by using x = —%.
a. f(x)=-""+10x-22 _ 1.,
PR e b. f(x)—4x +4x+11
-0 =+ b=% =1
Lk 3 s
=\
x=5 K= —}e: . B
T~ 2.
()= =YV +u(s) 22 XT 42 E(_p: (8 -5
£(g)= ~1Ls*So -1 Y-
£(s)= 3 C(g)= -ty -3y +N
\/Q_JT'LQ-‘X (S)?’B ‘C{‘S}:’ -5
EQOQ = —(%-S)" + 3‘\ Vexdex (~%, =% |
DAY TWO:

If a parabola is given to us in vertex form, it would be an inefficient use of our time to rewrite it in
standard form, set it equal to zero, and then use the quadratic formula to find the zeros (also known as
roots or X -intercepts). And we don't want that, do we? So instead, use the fact that you know how to
take the square root of both sides of an equation. ©



Example 6:  Find the zeros of each function.

a. f(x):—3(x+2)2—9
o= —3(x+2)" -

Oa”-f:ab_;*:ﬁ)‘
(-3 = (x>
xra = £33z

E& = -3 xid3 |

b. f(x):%(x4)2~2
o= % =) -

()= (x-9))>
(3= G-
X% = Lo
X5 4T

(x=6,
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We already saw yesterday how to find the zeros of a parabola in the form f (x) =ax’ +bx+c. We use

the Quadratic Formula. No need to revisit that concept here, right?

Instead, let's look at another concept we need to be comfortable with... maximum and minimum values. If a
parabola opens upward, then it has a MINIMUM value. If a parabola opens downward, it has MAXTMUM
vaiue. How do you find the maximum or minimum value? Always start with the vertex!

Example 7:

For each parabola, find its maximum or minimum value and where it occurs.

a. f(x)=5x*-10x+5
0=S b=-10 c=
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And now... time for some applications!

Example 8:
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a. A basketball is thrown from the free throw line
from a height of six feet. What is the maximum
height of the ball if the path of the ball is

y——éx2+2x+6?
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b. A fence is fo be built to form a rectangular
corral along the side of a barn 65 feet long. If 120
feet of fencing are awilable, what are the
dimensions of the corral of maximum area?
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