MPM2D1
Day 6: Summarizing the Roles of a, h and k

Date:
Chapter 4: Quadratic Relations
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Role of a:
Direction of Opening:
e When a >0, the parabola opens
o egy=3¢:a=_3
e When a <0, the parabola has been reflected and
opens_T1D0wWnNJ) ,
o eg.y=-3x;a=_~2

ue .

Shape:
e |Ifja]>1,i.e a>1orac<-1,then the graph of
y = a(x—h)?+ k has been STRE TcHED

by a factor of a.
o egy=2¢;a=_&~
e |If|aj<1,i.e. aisbetween-1and 1, then the graph
of y = a(x — h)* + k has been COMPRESSED
by a factor of a.

Role of h:

Properties:
e Ifh >0, then the graph of y = a(x — h)? + k is
translated horizontally hunitstothe RiewT .
o eg.y=(x-3°;h=_%3
e Ifh <0, then the graph of y = a(x — h)* + k iis
translated horizontally h units to the _LEFT .
o egy=(xx+3?%:h="3

Relation to the Vertex:

e Thevalue of histhe X - coordinate of the
vertex

o e.g. the vertex of y = (x + 3)?is (-3 ,’02 .

=ax-h'+k >

o eg.y=%x’;a= Yo or 0.5
Steps: a-(1,3,7, ?-)
e The step patternis:___ o
]
\\“-.___,
Role of k:
Properties:

e Ifk>0, then the graph of y = a(x — h)* + k is
translated vertically k units _ uUp .
o egy=x'+3k=_*3
e Ifk <0, then the graph of y = a(x — h)* + k is
translated vertlcally Kunits_"Down .
o egy=x"-3;k=_"3

Relation to the Vertex:
e The value of k is the ;-;1 - coordinate of the

vertex.
o eg. thevertexof y=x*+3is (0,3) .

x-Intercepts:
o If k=0, then the graph has
(x-intercept).
e If aand k have the same sign, then the graph has
zeros (x-intercepts).
e If a and k have the opposite sign, then the graph has
zeros (x-intercepts).
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Example:y = -2(x - 3)*+5

a) vertex: (3,9)
b) steps: ~-(1,39, :,") :"2‘-{,) “lo, -y
?\(;)‘ﬂ;r}?gform? tlﬁrﬁlcd‘l on abeut The %" @¥is

Styeken [Comp . Stsetched verheaally bafe 2

ransleted horitantally 3uny
Translation ,.‘:Galffb res U%m‘)g J i

d) Number of x-intercepts:
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?:uadr_a tc Transformation(s) Vertex Step Pattern Graph
unction
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Quadratic

Function Transformation(s) | Vertex Step Pattern (.Brap-t];
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