2.10 Factory = ax? + c
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Goal « Graph the simple gquadratic functions.

VOCABULARY

Quadratic function A non-linear function that can be
written in the standard fromy = ax? + bx + c wherea #0

Parabola A U-shaped graph of a quadratic function

Parent quadratic function y — XZ

Vertex The lowest or highest point on a parabola

Axis of Symmetry The |ine that passes through the
vertex and divides the parabola into two symmetric
parts




PARENT QUADRATIC FUNCTION

The most basic quadratic function in the family of
guadratic functions, called the parent quadratic
function | is y = x2. The graph is shown below.

The line that passes through \LY |
the vertex and divides the “ ]
parabola into two symmetric \ [T 1/
parts is called the axis of y=x2\  |—fx=0
symmetry . The axis of T T LN B
symmetry for the graph of '} To,0)

y = x2 is the y-axis, x=0

The lowest or highest point on the parabola is
the vertex . The vertex of the graph of y = x2

Is(_0,_0)




SELTCR N Graph y = ax

Graph y = %12. Compare the graph with the graph of

y = x2.
Solution \ . ! /
Step 1 Make a table of values *’\ Y II ¥

=1x2 \N T/
for y 5 X< T {7

N LS

x| —a| 2| o0 | 2| 2 17
y|8 |2 [0 |2 |8 /f/

—3

Step 2 Plot  {he points from the table.

Step 3 Draw a smooth curve  through the points.




Step 4 Compare the graphs of y = =x2 and y = x2. Both

2
graphs have the same vertex, ( 0 \ 0 ), and axis

of symmetry, X= o . However, the graph of

y = %x:—' is wider than the graph of y = x2. This

is because the graph of y = %x:‘-’ is a vertical

shrink 1y a factor of % j of the graph of

y = x2.
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1. y = —5x2

=y

y = -5x2 is narrower and
opens down because it is
a vertical stretch (by a
factor of 5) and a
reflection in the x-axis of
the graph y = x?2




Graph y = —3x2 + 3. Compare the graph with the
graph of y = x2.

Step 1 Make a table of values for

y = —3x2 + 3. -
x| =2 | -1 o | 1 2

y| -9 | 0 3 0| -9

Step 2 Plot the points from the table.
Step 3 Draw a Smooth curve  ih,540h the points.

Step 4 Compare the graphs. Both graphs have the
same axis of symmetry. However, the graph of

y = —3x2 + 3is narrower and has a higher
vertex than the graph of y = x2 because the graph
of y = —3x2 + 3is a_vertical stretch _and

a vertical translation of the graph of y = x2.




The stalned glass window shown f_‘ _‘x

can be modeled by the graph of A4 ‘*\

the functlon y = —0.25x2 + 16 .

where x and y are measured In / \
Inches. Find the domaln and range f‘ 6 ‘\1
of the function In this sltuation. / , \
Solution '_{—53 2 | 2 | &6 \r?

Step 1 Find the domain. In the graph, the window
extends 8 inches on either side of the origin.
So the domainis —-8<x<8

Step 2 FiInd the range using the fact that the highest
point on the window is ( 0 , 16 ) and the lowest
point, i, occurs at each end.

y = —0.25( 8 )* + 16 = 0 , so the range
is 0<y<16.




2.1«':%;:2—5

vy =% x? -6 is a vertical
shrink, and downward
vertical translation of the
graph y = x?




3.y=—x2-3 B

y =—x%?-3is a downward =
vertical translation and a
reflection in the x-axis of
the graph y = x2




4.y = —8x2 + 5

y =—8x2 + 5 is a vertical
stretch, and upward
vertical translation, and a
reflection in the x-axis of
the graph y = x?2

=Y




Hints

Translation— vertex moving from (0,0)
Stretch—narrower

Shrink—wider

Reflection--

\




5. In Example 3, suppose the al
stained glass window is
modeled by the function
y = —0.25x2 + 9. Find
the domain and range in /
this situation.

Domain: —6<x<6

Range: 0<y<9




