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Algebra 1 Unit 8: Quadratic Functions Notes

Day 1: Quadratic Transformations (H & K values)

The parent function of a function is the simplest form of a function. The parent function for a quadratic function
is y =x2 or f(x) =x2. Graph the parent function below.

As you can see, the graph of a
2 ] . .
X X a]" quadratic function is very different than
3 7 the graph of a linear function.
) : The U-shaped graph of a gquadratic
3 functionis called a
- ‘:
0 e =L : 1 The highest or lowest point on a
; parabola is called the
1 ..11
5|
2 : One other characteristic of a quadratic
8 equation is that one of the terms is
3 always

There are several different forms a quadratic function can be written in, but the one we are going to work with
for today is called vertex form. In the following explorations below, you are going to learn the effect of g, h,
and k values have on the parent graph.

Vertex Form

f(x)=o(x—h)2+k
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Slide 5 ~ The A Value, part 1 ~y = ax?
a. What does the a value do the blue graph?

b. When ais greater than 1, what does it do to the blue graph?

c. When ais between 0 and 1, what does it do to the blue graph?

d. If there is only an a value, what will the vertex always be?

Slide 6 ~ The A Value, part 2 ~y = ax?
a. What does the a value do the blue graph?

b. When ais less than 1, what does it do to the blue graph?

Practice: Describe the fransformations from the given function to the transformed function. \4 —:AXL”

a. flx) =2 > fix) =4k 2 b.y= xz—>y@< xJ -@f[x}

O= a~

Shctdres by T shuink by Y smmn by b
daf{x] > 11 X2 fy _}(2/—)\/—@(2 a. f(x) _).g?} <~F\qd(

eflecCs S )\VmL ‘ov, 2\ V’Q{\ecf( S-b’eﬁ}\ \9\1 H

Putting It All Together with A, H, and K

Practice: Given the equations below, name the vertex and describe the transformations:

Equation Transformations Vertex

=] —— veflecs
Qe it En Ch 1)
S— -F\é <, StecCh By 2
B @ D (B2 G =T (25 )
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Practice: Create an equohon to represents the following transformations: % a’ CX h ) ‘l—’ 1/\

J—

a. Shifted dowr@mﬁs r|gh@nlf and reflected across the x-axis )
K=of hedt ooe- | (x—a -4

b. ShEd:‘J‘p@nl’rs reflected ocro%fhe x-axis, and strefch by a focfozf_@ > :

c. Shiffed nits, Ieﬂ@nlfs reflected across the x-axis, and shrunk by a facfor 0

K2 h=t a== = /“(X’“D*Z
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Day 2 - Characteristics of Quadratics

One key component to fully understanding quadratic functions is to be able to describe characteristics of the
graph and its equation.

Domain and Range

Domain
Define: Think: Write:
All possible values of x How far left to right does the Smallest x < x < Biggest x
— . -
<grc|ph goe E *use <if the circles are open®
_ Range
Define: <Jhink: Write:
All possible values of v How fc:ro how fu@&oes v £ highest y value (opens down)
e graph go? y = lowest y value (opens up)
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Zeros and Intercepts
Y-Intercept
Define: Think: Write:
Point where the graph crosses the | At what coordinate point does the (0, b)
V-CIXiS graph cross the y-cxis?
X-Intercept
Define: Think: Write:
Point where the graph crosses the | At what coordinate point does the (c, 0)
X-QIXis graph cross the x-axis?
Zero
Define: Think: Write:
Where the function (y-value) At what x-value does the graph x=_O-
equals 0 cross the x-axise

Graph 1
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Vertex & Axis of Symmetry
Vertex

Define: Think: Write:

Highest or lowest point or peak of | What is my highest or lowest point Name the point [h, k)
a parabola on my graphe )
Axis of Symmetry A\

Define: Think: . Write:
The vertical line that divides the What imaginary, vertical line would x=h
parabola into mirror images and make the parabola symmetrical? (Avalue of the vertex)

runs through the vertex

Graph 2
y rap

L

—

\

\
\J

l}-uu“u—t
|.

|

il
Vertex: ( - ) (
erfex | , Ll N
Axis of Symmetry: X: /

Vertex:

("})

Axis of Symmetry: ><: _ \

Graph 4

Vertex: 1 \ ﬁj
Axis of Symmetry: ><—; 2_
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Extrema
Maximum
Define: Think: Write:
Highest point or peak of a What is my highest point on my v =k
function. graph? y-value of the vertex)
Minimum
Define: Think: Write:
Lowest point or valley of a What is the lowest point on my yv=k
function. graph? (y-value of the vertex)
Graph 1 Graph 2
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End Behavior

End Behavior
Define:
Behavior of the ends of the function (what happens to the y-values or f(x)) as x approaches positive or
negative infinity. The arrows indicate the function goes on forever so we want to know where those ends go.

Think: Write:
As x goes to the left ([negative infinity), what direction As X 2> -o0, f(x) >
does the left arrow go?
L = oo , R=too
Think: Write:
As x goes to the right (positive infinity), what direction Asx 2> oo, f(x) >

does the right arrow go?

R - + oo

Graph 1
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