Name __________________________________	Date ___________________

Lesson 1.1	 - Class Notes

Assignment:	Read Chapter 1.1, pages 2 – 5, and complete this worksheet.

Goals:
· To graph quadratic functions written in standard form.

Vocabulary:
· Quadratic Function
· Parabola
· Standard Form
· Axis of Symmetry
· Vertex
· Minimum Value
· Maximum Value

Quadratic Function:
In Algebra 1, you studied linear functions of the form f(x) = mx + b. 
A __________________________________ in two variables can be written in standard form ______________________________, where a, b, and c are real numbers and a ≠ 0. 
The simplest quadratic function _________________ is the _________________________.
In a _____________________ function, the variable is always ______________________.
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Parabola:
[image: ]The __________________ of a ___________________ function is a curve called a _______________________.  A parabola is a _________________________________ as shown at the right. To graph a quadratic function, generate enough 
ordered pairs to see the shape of the parabola. Then connect the 
points with a smooth curve.

Vertex:
The ________________ or _______________ point on a parabola is the ______________. If a parabola opens _________________, the vertex is the ________________ point. If a parabola opens _____________________, the vertex is the ___________________ point.
[image: ]




Axis of Symmetry:
The ___________________ line that _______________ a parabola into ___________ symmetrical ______________ is the _______________________________________. 
The axis of symmetry always _________________ through the ________________ of the parabola. 
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Example 1	Graph a function of the form y = ax2
[image: ][image: ]
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Example 2	Graph a function of the form y = ax2 + c
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Your Turn:		for Examples 1 and 2
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Compare:______________________________________________________________________
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Compare: _____________________________________________________________________
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Compare: _____________________________________________________________________

Quadratic Function Standard Form
The _____________________________ of a quadratic function is ____________________, where a ≠ 0. The coefficients a, b, and c can show properties of the graph of the function. Two of the _________________________________________ of a quadratic function are its ___________________ and ________________________________. Therefore, when _____________________ a quadratic function, the _______________ thing you want to ____________________ are the ____________ and the ___________________________. The vertex and axis of symmetry are related. The ______________ is _______ the ____________________________________ and you can use the equation of the axis of symmetry to find the x-coordinate of the vertex.
Standard Form Calculating the Axis of Symmetry
The ________________________________ is the _____________ through the vertex of a parabola that ______________ the ___________________ into _____ congruent ____________. You can use a _____________ to ____________________ the __________________________. The formula works for all quadratic functions.
[image: ]
Procedure:
1. Using the ______________________ of the quadratic function, y = ax2 + bx + c, _________ the values of _____ and ______.
2. Use the formula, ______________________.
3. _______________ the axis of symmetry ______ an ___________________.
Vertex
The _______________ of a ________________ function is a _________________. The _____________ is the _________________________ of the parabola, the _______________ (____________________) or __________________ (__________________) point on the curve. 
[image: ]






Standard Form Calculating the Vertex
Once you have found the axis of symmetry, you can use it to identify the vertex.
[image: ]
Standard Form Finding the y-intercept
Recall that a __________________ is the y-coordinate of the _____________ where a ___________ _________________ the _______________.  The _________________ of this point is _________________ ______. For a quadratic function written in the form y = ax2 + bx + c, ____________________, y = c. So the ________________ of a quadratic function is _____________.
[image: ]
Properties Quadratic Function in Standard Form
[image: ]
Standard Form Graphing Quadratic Functions
Procedure:
1. ______________ the __________________ of the function, ___, ___ and ___.
2. _____________ the ___________,  and , and plot.
3. ____________ the __________ of symmetry __________________.
4. ________________ the ____________________, ____. Plot the point. Then _____________ this point in the axis of symmetry to plot another point.
5. ________________ the function for _______________ value of ____, then plot that point and its reflection.
6.  ________________ a parabola through the plotted points.


[image: ]






Example 	Graph a function of the form y = ax2 + bx + c
[image: ][image: ]
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Your Turn:
[image: ]
	STEP 1


	STEP 2


	STEP 3

	STEP 4

	STEP 5
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	STEP 6
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	STEP 4
	STEP 5
[image: ]
	STEP 6
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STEP 1
	STEP 2

	STEP 3
	STEP 4
	STEP 5
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	STEP 6










Minimums and Maximums
If a parabola opens _______________, it has a _____________ point, a _________________. If a parabola opens _____________________, it has a ______________ point, a ______________. This minimum or maximum is the ______________ of the parabola.
[image: ]
[image: ]
[image: ]
[image: ]
Example 4
Tell whether the function y = 3x2 – 18x + 20 has a minimum value or a maximum value. Then find the minimum or maximum value.
[image: ]



Your Turn:
[image: ]







Example 5
A go-cart track has about 380 racers per week and charges each racer $35 to race. The owner estimates that there will be 20 more racers per week for every $1 reduction in the price per racer. How can the owner of the go-cart track maximize weekly revenue ?
[image: ]
[image: ]
[image: ]

Your Turn:
[bookmark: _GoBack]8.    What If ? In Example 5, suppose each $1 reduction in the price per racer brings in 40 more racers per week. How can weekly revenue be maximized? 
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image7.png
Graph y =2x’. Compare the graph with the graph of

y =2

STEP1 Make a table of values for y

x | -2 -1 0 1 2

y 8 2 0 2 8

STEP2 Plot the points from the table.
STEP3 Draw a smooth curve through the points.
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STEP4

Compare the graphs of y =27 and y =x.
Both open up and have the same vertex
and axis of symmetry. The graph of y = 2>
is narrower than the graph of y=.

f
J
\ Jr=
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Graphy = —ixz + 3 Compare the graph
with the graph of y =x2

STEP1  Make a table of values for y = — %xz +3

x| -4 =2 0 2 4

y -5 1 3 1 -5

STEP2 Plot the points from the table.
STEP3 Draw a smooth curve through the points.
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STEP4 Compare the graphs of y = —ixz +3
and y =x%
Both graphs have the same axis of symmetry.
However, the graph of y = —ixz +3
opens down and is wider than the
graph of y = x%. Also, its vertex is 3 units
higher.
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Graph the function. Compare the graph with the graph
of y =x2
1. y=—4x?
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3 =342
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Finding the Axis of Symmetry by Using the Formula
FORMULA EXAMPLE

For a quadratic function y = ax? 4+ bx + ¢, y=22+4x+5
the axis of symmetry is the vertical line b

_b *=Ta
2a’ _4 _

2(2)

The axis of symmetry is x = —1.

=
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Axis of
symmetry

Opens up
a>0

Vertex is the
lowest point

Vertex is the
highest point

Opens down
a<0

Axis of
symmetry
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Finding the Vertex of a Parabola

Step 1 To find the x-coordinate of the vertex, find the axis of symmetry by using
zeros or the formula.

Step 2 To find the corresponding y-coordinate, substitute the x-coordinate of the
vertex into the function.

Step 3 Write the vertex as an ordered pair.
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KEY CONCEPT For Your Notebook

Properties of the Graph of y = ax? + bx + ¢

EEs

y=ax’*+bx+ca>0 y=ax?+bx+ca<0

EEs

EEs

I Characteristics of the graph of y = ax® + bx + ¢:
* The graph opens up if 2> 0 and opens down if a < 0.

« The graph is narrower than the graph of y = x?if |a| > 1 and wider if |a| <1.

.+ The axis of symmetry is x = —%

and the vertex has x-coordinate —%.

« The y-intercept is c. So, the point (0, ¢) is on the parabola.
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Because a parabola is symmetrical, each point is the same
number of units away from the axis of symmetry as its
reflected point.
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Graph y =2x?

—8x+6.

STEP1

STEP 2

Identify the coefficients of the function. The
coefficients are « =2, b =-8, and ¢ = 6. Because
a> 0, the parabola opens up.

Find the vertex. Calculate the x - coordinate.
b =8

2a = 20)
Then find the y - coordinate of the vertex.
y=202P-82)+6=-2
So, the vertex is (2, — 2). Plot this point.

x=
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STEP 3
STEP 4

STEP §

Draw the axis of symmetry x=2

Identify the y - intercept c, which is 6. Plot
the point (0, 6). Then reflect this point in
the axis of symmetry to plot another
point, (4, 6).

Evaluate the function for another value
of x, suchas x=1

y=2(1P-8(1)+6=0

Plot the point (1, 0) and its reflection (3, 0)
in the axis of symmetry.
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STEP6  Draw a parabola through the plotted points.
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Graph the function. Label the vertex and axis of symmetry.
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Graph the function. Label the vertex and axis of symmetry.

5. y=2+6x+3
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Graph the function. Label the vertex and axis of symmetry.





image28.png
If a> 0, the parabola opens upward. If a <0, the parabola opens upward.

u i

The vertex s a minimum point. The vertex is a maximum point.
Vertex is the
Opens up maximum . opens down
a>0 a<0
Vertex is the

‘minimum
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KEY CONCEPT

Minimum and Maximum Values

Words ~ Fory = ax” + bx + ¢, the vertex’s i coordinate is the _

of the function if @ > 0 and the ifa<0.
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When a is positive, the parabola is happy (U).
When the a negative, the parabola is sad (N).
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The minimum (or maximum) value is the y-value
at the vertex. It is not the ordered pair that
represents the vertex.
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Because a > 0, the function has a minimum value. To find it,
calculate the coordinates of the vertex.

b (18)

A 2 W =3 I
y=33P-18(3)+20 = 7 | |

The minimum value is y =—7. You can check the answer
on a graphing calculator.
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7. Find the minimum value of y =4x? + 16x - 3.




image34.png
STEP1  Define the variables. Let x represent the price reduction and
R() represent the weekly revenue.

STEP2  Write a verbal model. Then write and simplify a quadratic

function.

Revenue Price N Attendance
(doliars) = (doliars/racer) (racers)
v v v
R(x) = (35-x) . (380 + 20x)

R(x) = 13,300 + 700x — 380x — 20x?

R(x) = —20x2 + 320x + 13,300
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STEP 3 Find the coordinates (x, R(x)) of the vertex.




image36.png
_30
2(=20)
R(8) =—20(8)? + 320(8) + 13,300 = 14,580 Evaluate R(8).

The vertex s (8, 14,580), which means the owner should reduce the price
per racer by S8 to increase the weekly revenue to $14,580.

Find x - coordinate.
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Vertex is the
highest point

Vertex is the
lowest point
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KEY CONCEPT For Your Notebook

Parent Function for Quadratic Functions

The parent function for the family of all quadratic functions is f(x) = x*. The
graph of f(x) = x? is the parabola shown below.

RN The axis of symmetry
divides the parabola into
E f-———— mirror images and passes
" The lowest or highest through the vertex.
point on a parabola is \ Vil
the vertex. The vertex AW =
for fx) = x?is (0, 0). e >

T X
v

For f(x) = x and for any quadratic function g(x) = ax* + bx + c where b = 0,
the vertex lies on the y-axis and the axis of symmetry is x = 0.





