Math 20-1 B

10 — 3.2 Standard _Lorm

Key Ideas
Definitions:

e Quadratic Function: A function “f’ whose value f(x) is given by a polynomial of degree two.

e Parabola: The symmetrical curve of the graph of a quadratic function.

e Vertex (of a Parabola): The lowest point of the graph when the graph opens upwards, or the
highest point of the graph when the graph opens downwards.

e Minimum value of the function: The lowest value on the Range of a function. For a quadratic
function that opens upwards, this would be the y-coordinate of the vertex.

e Maximum value of the function: The greatest value in the range of a function.

e Axis of Symmetry: A line through the vertex that divides the graph of a quadratic function into 2
congruent halves. The x-coordinate of the vertex defines the equation of the axis of symmetry.

Part 1 — Quadratic Functions Introduction

In the quadratic function f(x) = x2 — 2x — 8, what 105 l
are the important points that you would need if you
were to sketch the graph?
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Part 2 - Standard Form Transformations
In the equation f(x) = ax? + bx + ¢, what do adjusting g, b, and c actually do to the graph?

raphing-quadratics/latest/graphing-quadratics_en.html
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Part 3 - Identifying Zeroes, Vertex, y-intercept, and Axis of Symmetry from a Graph

Zeroes: X = -5, —] 107
l 5.

g

vertex: (-2, ¥.5) [t
-

(—Z,j;) 54

y-Intercept: (0, 2-5) s

(6,25)

Axis of Symmetry: Xz -2
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Maximum: .5
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Part 4 —- Domain and Range of a Quadratic Function X=-2
Domain: Range:
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Part 5 - Identifying Zeroes, Vertex, y-Intercept, and Axis of Symmetry from a Graph (your turn)

x ==
Zeroes: yx = -3, -| 1 ‘ 10

(o, )

Vertex:  (-4,-9)

y-Intercept: (o0,%)

Axis of Symmetry: x = -4

1 2 3 4 5 &6 7 8 9 10
Minimum: —q
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Part 6 - Domain and Range of a Quadratic Function (your turn)
Domain: Range:
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Part 7 - Using a T.l. Calculator to find Vertex and Zeroes

1. With your calculator, graph f(x) = x2-3x+4

Flotdi Plotz Plok2
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3. Find the Zeroes

Fi'l!!.}l!ﬂl!
tvalue

zero
fminimum
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St intersect

6 dy-dx
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TH-84 Plus Silver Eciition
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2ftBound?
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Only works if the function crosses
the x-axis (i.e. there is a “zero” value
of vl
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Using your T.l. Calculator, and given the function f(x) = —x?—-9x—18, find

The Vertex (-4.5, 2.25)

The Maximum value of f(x) 2.25 (Oecves at Vesler)
The Zeroes x= -6, -2

The equation for the Axis of Symmetry y: -y4.5

o o0 oo

Sketch a quick graph below using these values.
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Part 8 — Using Factoring to Find Zeroes

In the quadratic function f(x) = x — 2x — 8, for what
value of y are the “zeroes” found? Can we determine
these values algebraically using factoring?

j= x2-2x-8 x-iot ke j:o
0= x*-2x-8 Ged: 2
axq:=-8 ¢
0:(x+2)(x 1) 29
v \Y
x+2 =0 x-4:=0
xz -2 X =Y

Zewes ove x:= -2,4

What is the equation for the axis of symmetry?
Aq distena behw@o -2 nd Y
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In the quadratic function f(x) = —x2 — x + 12, for what value of y are the “zeroes” found? Can we

determine these values algebraically using factoring?
y- -x?ox 12
O -x*-% r12
O -\ (xt+x —\7.)
=(-) $1(=v)
2 -3 a4y
O = x%+x =12 0+0:
O (X*BXXN() Oxd=-12

!/ l’ 1,12

X-3 0 x+4 20 276
x:3 Xz _\_l 3/1‘(

Pewes are x: -H, 3

What is the equation for the axis of symmetry?

Alj distanae ehvesn ~H and 3
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Part 9 — Using Calculus to Find Vertex (Optional — Will not be assessed)
y=ax?*+bx+c
y=2x2-5x-3

Step #1: Take the derivative using Math 31 techniques.
The derivative of ax™ + bx™1 +otyx+z
is(Max®! +(n—-1Dbx" 2 +--+y

y' =4x-5
Step #2: This is our slope equation, where y' is our slope. Set the slope, y', equal to zero.
0=4x-5
x=3
4

Step #3: We now know the x-value at which our tangent’s slope is zero. This occurs at the vertex. So
plug this value back into the original equation to find the y-coordinate of the vertex too.

y=2x?-5x-3
Slope(x) =4x -5

=2 -5()-3 pncam
y=2 ﬁ)—SG)—3 :
%_§_3 :
y=-% :
So the vertex is along the axis of ‘ R EEEEE

symmetry, located at (%, - %), or

approximately (1.25, -6.125).
Slope(x) = 4x =5

5 5
K4 Slope (Z) =4 (z) -5

-1 b Stope(3) = 0
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Part 10 - Putting it all together
Given the equation f(x) = x2 —4x -5,

a. Use factoring to determine the Zeroes.

xiot 2 bet Y<0

+! -5
O %*-Yx -5 O+~ -4 1S
Ox: -5
o= (x + Xx-5)
& N
X+l =0 x-5 70
Xz -\ x5

Zewes ot x= -1, 5

b. Use the zeroes to determine the axis of symmetry.
A“j diskaa behv e

A2 sl

c. Use the method of your choice to determine the coordinates of the vertex.

i.  Option #1: Use your T.I. Calculator
ii.  Option #2: Use the x-coordinate (from the axis of symmetry) to find y.
iii.  Option #3: Use calculus to find the x-value, then solve for the y-value.

Of)é‘m #1 D Coleoledor Of)t’:ico-ﬁtZ‘. \/U)bt [o JAV T 0‘)62,(; # 2 Clevlos (foe iF woe didp

felcns yolve 0N  axis of gmmkj, Yt oW oue B&wes o anis
of CZ, -q) flx) = vl Yg -5 of ojmv‘&*(j\
THIS 15 opTloNAL ARD WwilL
$(2)= (2)*-4(2) -5 NOT B2 _AsSESSED !
=4 -@ -5

£(») = x*-vx'-5

56 = ' -1

)il(") 7 Z"j] Slope €9 uetioo.
5’7115 zed oF  veldex,

:-q
50 vesde 14 (2,-q)

O:= 2x -9
2l +
vl = 2¢
12 2

IE Vesdex occoes ot xz 2,
,ﬂvj buck ondo orijl’r\d Heavle B get
Y ~elve

$(2) = (23" -4(2) -5
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d. Sketch a graph of the function, with clearly labelled (i) vertex, (ii) zeroes, (iii) axis of symmetry,

and (d) y-intercept value. <=2
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e. State the Domain and Range for the function.
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