Quadratic Functions and Equations Lesson #2:
Analyzing Quadratic Functions - Part One

Quadratic Function

A quadratic function is a function which can be written in the form

5
f(x)=ax"+bx+c, wherea,b,ce R,and a#0

or in equation form as

y= ax’>+bx+c, wherea,b,ce R,anda#0

Quadratic Equation

A quadratic equation is an equation which can be written in the form
2
ax“+ bx+c¢=0, wherea,b,ce R,and a #0.

The roots of the quadratic equation ax* + bx +c¢=0are
the zeros of the related quadratic function f{x) = ax? + bx + c.

General and Standard Forms

A quadratic function can be written in general or standard form.

~ 2 2
General Form: f(x)=ax"+bx+c, or y=ax"+bx+c¢, wherea,b,ce R,anda#0.

Standard Form: f(x) =a(x—p)*+q, or y=a(x—p)*+ g, wherea,p,gqe R,anda+0.
verdex
‘6’&\

In this unit we will study both the general form and standard form, beginning with the
standard form in this lesson.
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278 Quadratic Functions and Equations Lesson #2: Analyzing Quadratic Functions - Part One

Analyzing the Graph of the Function with Equation y = x> m

¢ Graph the function with equation y = x? by completing the
table of values. Join the points with a smooth curve.
The graph of this function is called a parabola.
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* The axis of symmetry is the “mirror” line which splits the parabola in half. X=0
State the equation of the axis of symmetry for this parabola.

* The yertex of a parabola is where the axis of symmetry intersects the parabola.
The vertex can represent a minimum point or maximum point depending on whether the
parabola opens up or down.
Label the vertex (V) on the traph anj state its coordinates.
0,0

¢ The maximum or minimum value of a quadratic function occurs at the vertex and is
represented by the y-coordinate of the vertex. Complete the following:

a8 9
The MMIAIMYM __ value of the function with equation y =x2is 0 .

* State the domain and range of the function with equation y = x%,xeR.

Domain: x = / ( Range: v >/ 0
or x=all ra) nenber

The following investigations can be completed as a class lesson or as an individual
assignment. The process used in these explorations will be further developed in grade 12
mathematics.
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Analyzing the Function with Equation y=a(x —p)*+q, a=1

The next three investigations help us explore some general transformations on the graph of
y = x” and the relationship they have to the standard form y = a(x — )P+ q.wherea=1.

A transformation is an operation which moves (or maps) a figure from an original position
to a new position.

In each investigation, use a graphing calculator to sketch the equations.

Investigation #1

The graph of y = fix) = x% is shown.

Analyzing the Graph of y= x24 q

a) Write an equation which represents each of the following:

° y=flx)+3

J=x‘+3

* y=fix)-

3
a=x‘-3

b) Use a graphing calculator to sketch y =f{x) + 3
and y=f(x) —3 on the grid.

¢) Complete the following chart.

a: le-g

Equation . | Equation .
Function Representing | Vertex M% ;ﬁm of Axis of TDr zfﬁ%’ ::;:th)fn
Function Symimetry )
y =% v = x* (0,0)| Miny O | xX=0 [no +ransf‘orma+?on
4y . 2 . _ ]lmbu_]_*ranslahon
|y = (03)n3 | x=0 [Fati
s N =0 | whal ¥
y=fx)-3 a Ko, ", =3 %W‘% ?;: !E;I' '
y=fix) +q A X +; KO,’)AM,; X=0 v

Unks 'péém

d) What is the effect of the parameter, ¢, on the graph of y= x2+q?

causeS verhial FoaclHoas wp

e) Compared to the graph of y = x?

. verka |

translation (or shift) of ¢ units.

or douer

, the graph of y = x? + ¢ results in

If g > 0, the parabola moves g.# . If ¢ <0, the parabola moves hﬂ
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' =(x+3)
. 4

Investigation #2 Analyzing the Graph of y = (x; p)?

The graph of y = f(x) = x* is shown.

a) Write an equation which represents each of the following:

* y=fix+3)

s y=flx-3)

3t

2

J (x—@
p=-3 Je bt

3

f

r.:lln"

b) Use a graphing calculator to sketch y = f{x + 3) and y = fix — 3) on the grid.

¢) Complete the following chart.

Function RZ)qrzgg{:’t?ng Vertex Mgzﬁ%in 5(1{;!;1!{;05 71,'), Z::;?‘{’ :lt.noc':tzfzz
Function Symmetry

y =flx) v =x* (0,0)| Miny 0 | x =0 |no +ransformation

5| § LA E3 im0 k=3 AT ™

y=fe-31 9 9(\(-3)1;(3, o) min,0| X=3 '3":";, ",'f:"im

v=in | g =(e-p) (p, 0 ) mn, 0] % =p k_‘&";‘}fga‘ff iy

d) What is the effect of the parameter, p, on the graph of y = (x — p)*?

Cause S horizenty | Pmshons
/C?L‘tL or /9 ‘tf‘

e) Comparj‘d to the graph of y = x2, the graph of y = (x — p)” results

ina 1 A translation (shift) of p units.

If p > 0, the parabola moves \y l‘+ . If p <0, the parabola moves "# :
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Investigation #3 Analyzing the Graph of y=(x - p)"'

Consider the function f{x) = x°.

a) Write an equation which represents f(x + 2) — 4. J ( X /’2 ) "’
X- -2

b) Predict the transformations on y = x%in a). Usea o mo cqlculator to verity the results.

A 2 2
Cf“- #’I%Z,‘{M Jafs 0f0td4

¢) Complete the following chart.

Equation . | Equation
Function Representing | Vertex M{‘/Z%m of Axis of Tea ‘Z,p,-t,l,?:n‘:,fn
Function Symmetry
y =f(x) vy =X (0, 0)| Miny 0| x=0 |no +ra,)$f‘o rmation
y=fix+2)-4 a’-(x‘.Z) -.q %z)“") ﬂ:ﬂ)'q K==~ z

bl xep LR

ik %af
Describe how the graphs of the following functions relate to the graph of y = x?. &
a) y=(x+10)° b) y=x>+4 ¢) y+8=(x-5)%

hor . Dy ' """L'- =(x-s)-§
M‘\)Q'FI?- s 4""&.;’ 3 M.“fvi“‘
(- 10,0) (0:4) vk s, 8 9%

The following transformations are applied to the graph of y = x2. Write the equation of the
image function for each.

2
a) a horizontal translation of 5 units right a = (X‘S)
2
b) a translation of 6 units down and 4 units left a — (K‘{“{) ‘-‘

Class Ex. #1

Class Ex. #2

ClassEx-#3 | Write the coordinates of the image of the point (3, 9) on the graph y = x* whe
a translatlon of Svo units %and even umts right is applied. Ve ,.‘. 1. 2 w.% $
( - x"'? 342 ‘\0, "ms, JAN

Complete Asannment Questions #1 - #10 *m‘ﬁ"? *
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