Chapter 2 Helper
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ing Transformations of Quadratic Functions

The lowest point on a parabola that opens up or the highest point on a parabola
that opens down is the vertex. The vertex form of a quadratic function is

flx) =

VERTEX AND INTERCEPT FORMS OF A QUADRATIC FUNCTION

FORM OF QUADRATIC FUNCTION

Vertex form » = a(x-h)z +k

C) Core Concept

Horizontal Translations

f(\) = ".2
fix = h)=(x - h?
y=(x—hp 5
h=0 y=X
y=—hy,

h=0
X

e shifts left when i < 0
e shifts right when 1 > 0

Horizontal Stretches and Shrinks

flx) =x2
flax) = (ax)®
y = (ax)?,
a>1 y = x2

o horizontal stretch (away from
y-axis) whenO < a < 1

o horizontal shrink (toward y-axis)
whena > 1

Intercept form y = a(x —P)(X— ‘I)

y = alx—p)(x—q)
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CHARACTERISTICS OF GRAPH

The vertexis (h.k).
The axis of symmetry is X =A.

alx — h)? + k, where a # 0 and the vertex is (h, k).

hy? + k
A & i

pra—— — P T
2 indicates a reflecion ——1 T k indicates a

in the x-axis and/or a h indicates | vertical translation.
L vertical stretch or shrink. a horizontal
translation.

fix) = alx

C) Core Concept

Vertical Translations

flx) =2
f)+k=x2+k
y=x2+k, y=x
k>0 Y
y=x2+k, )
k<0

o shifts down when k < ()

e shifts up whenk > 0

Vertical Stretches and Shrinks
fR=x*

a - fix) = ax®

y = ax?,
a>1

o vertical stretch (away from
x-uxis) whena > |

o vertical shrink (toward y-axis)
whenD<a< 1

The x interceptsare pand ¢.
The axis of symmetry is halfw

between (2.0) and (¢.0).

For both forms, the graph opens up if @ > Oand opens downif @ <0.

Reflections in the y-Axis

flx) = x2

Reflections in the x-Axis
flx) =22
flx) = X) = (~x)

fl
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y = x2 s its own reflection

flips over the x-axis in the y-axis,

G) Core Concept

THE GRAPH OF A QUADRATIC FUNCTION

Standard Form

The graph ¥ = ax’ + bx = ¢ is a parabola with these characteristics.

¢ The parabola opens up if @>0and opens downif @a<0. The parabolais
wider than the graphof ¥ = X' if |a| <1 and narrower than the graph of

y=+ tla>1.
b

o The x-coordinate of the vertexis =~ ’_a'

The axis of symmetry is the vertical line ¥ = — 2

Standard Form Vertex
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G) Core Concept

Minimum and Maximum Values

For the quadratic function f{x) = ax? + bx + ¢, the y-coordinate of the vertex
is the minimum value of the function when ¢ > () and the maximum value

whena < ().
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Standard Equations of a Parabola with Vertex at the Origin

Vertical axis of symmetry (x = 0)

Equation: y = 4px- ::focus:
©, p
Focus: (0, - ”
e ©.p) vertex: (0, 0) X
Directrix: y = —p ¢ directrix:
¥==p
p>0

Horizontal axis of symmetry (y = 0)

. ' 3
‘quation: x = . y?
Equ X 4,,.\
Focus: (P, 0)
Directrix: x = —p
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directrix:
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vertex: (0, 0)
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Standard Equations of a Parabola with Vertex at (h, k)

Vertical axis of symmetry (x = h)
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Equation: y 4,'(.1 hy* + k
Focus:  (h k+ p)

Directrix: y =k —p
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Horizontal axis of symmetry (y = k)

Equation: x = ! (v =kP+h
4p
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