NOTES: ALGEBRA 2
4.2 PROPERTIES OF QUADRATICS

STARTER:
1. Graph the line f(x) = _sz+4 2. Find the domain and range of the following function.
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3. Given f(x)= (x+1) =5, find f(-4) 4. Solve for x. 6y—zx 4
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INTRODUCTION TO QUADRATIC FUNCTIONS

Recall: The Quadratic Parent Function
Descrlptlon of Graph

Equation: Lj::)( U .S ape n Shape
Graph:
i General Equation: tj A¥ *by"’C

Vertex Form: Y = a(x'\'Q +K
Intercept Form: g=0l(x"?)()‘ GD

Domain:

Range:

DETERMINE WHETHER THE GIVEN FUNCTION IS LINEAR, QUADRATIC, OR NEITHER.

1. f(x)=17x-9 2. g(x)=2x"-3x+1 3. f(x)=x+3x-2

Linear Quadratic Netther




KEY FEATURES OF A QUADRATIC
e The x-intercept (also called a zero) is the point where a graph crosses or touches the x-axis.
o ltis the ordered pair(®, 0) , where x is a real number.

o The x-intercept is where %;.: 0.

e The y-intercept is the point w?ere graph crosses or touches they y-axis.
o ltis the ordered pair LD , where y is a real number.
ordered pal y

o The y-intercept is where _ X =0 .
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e The vertex of a parabola is the high point or low point in the curve. The
vertex also represents the minimum or maximum value of the

arabola. I
p \A_‘_\’cnt:u:; \
* . - Min
o A maximum occurs when / ‘

o A minimum occurs when

Y= ax+bx +C

e The parabola will be: . P Concave
PG positie. U Up
o concave up if | . R .
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e Every parabola has an axis of symmetry which is the line that runs down its 'center.’
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o The axis of symmetry runs through the Ve r'|'-€)(

o The equation for the axis of symmetry is:

X=




Finding Key Points from a Graph:

Example: For each graph, find the x-intercept(s) and y-intercept and the vertex. Is the vertex a maximum or
a minimum? Draw a dotted line for the axis of symmetry and write the equation for the axis of symmetry.
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y-intercept: ( o, 3) y-intercept:CO,"D y-intercept: (O, '3> y-intercept: (Qﬂ)
x-intercept(s): x-intercept(s): x-intercept(s): x-intercept(s):
vertex:(2 ' l) vertex: (O,‘-D vertex: ( | ,—q) vertex:(-l ) D)
(MAX or MIN MAX or(MIN) MAX or (MIN' MAX or (MIN)
axis of symmetry: axis of symmetry: axis of symmetry:

axis of symmetry:

x=2 =0 X=1 =2

Example: Sketch the graph of the quadratic functions given the key features. Label the key features on your

graph. Draw a dotted line for the axis of symmetry.

1. x-intercepts: (1, 0) & (5, 0) 2. x-intercept: (-3, 0) 3. x-intercept: none
y-intercept: (0, 10) y-intercept: (0, -6) y-intercept: (0, 4)
minimum: (3, -8) maximum: (-3, 0) minimum: (2, 2)
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You are presented with the graph below. How could you find the exact line of the axis of symmetry? Will this
method always work?
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Finding Key Points from a Table

Find the minimum point (vertex) of the function given a table of values.

1. Look for the lowest y-value.

2. Check if the lowest y-value is “evenly sandwiched” between the same value.

Find the maximum point (vertex) of the function given a table of values.

1. Look for the highest y-value.

2. Check if the highest y-value is “evenly sandwiched” between the same value.

For the following examples, use the table to identify the x and y intercepts and the vertex. Is the vertex a
maximum or a minimum? Write an equation for the axis of symmetry.
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y-intercept: (0,53
x-intercept(s):

vertex: (_3-."“1)
MAX or

or down?

axis of symmetry:

X=3

U

2. 3.

X y X y

-3 9 -2 1

-2 4 -1 6 |

-1 1 0 9 l

0 0 = 1__

1 1 & 2 9

2 4 3 6

3 9 4 1
y-intercept: ( 0,0) y-intercept: (O,q)
x-intercept(s): x-intercept(s):
vertex: (0,0) vertex: (1,10)

MAX or@ (MAXjor MIN

or down?

concave up OI’

axis of symmetry: axis of symmetry:

Finding Key Points from the Equation

X=0 *=|

When given an equation, we can find the key points algebraically. We will discuss x-intercepts next unit but for

now:

e To find the y-intercept, we Pl‘ig n x=0

e Tofind the x-intercept(s), we

Practice: Given the equation, find the y-intercept.

1. y={2—9
=(0)" -9

3= o\-"]
=-9

y-intercept:( 0,-9)
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2. y=Xx
O’?.
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3. y=3((x--1)2+_zr 4. y=-—l6xi+5‘9q){c-333
=3(0-l)"+¥ =-1p(0) +59(0
Iz 3143 9-.— ob+ 0+3
= 3+="-= 10 = 3

| y-intercept: (0,10) l y-intercept: (0,3) \



