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6. 1 Exploring Quadratic Relations

Determine the characteristics of quadratic relations.

/

Notes...
quadratic relation \

A relation that can be
written in the standard
form y = ax? + bx + ¢,
where a # (; for example,

parabolic in shape

non linear

highest power is 2 (degree 2)

is a function, where each x value
y=4axt+ 2x+ 1 has only one y value [vertical line test]
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Properties in Vertex Form...

Grab a 'Graphing Calculator
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Vertex Form.|.

Direction of Opening: (“Look at the sign of the stretch factor”™)
foTwe
» If 50, then the gaph opens upward.

r\(,a a H"'.
» [fa<0,thenthe gaph opers downward.

Vertical Stretch: (“Look at the ma gnitude of the siretch factor”)

* If]a>1, then the gaphbecomes navrower.

e If|q=1, thenthe oraph SIQPs e S@ne. o some
o [f0<|q|«1, then the graph becomes widsy.
Horizontal Transhtion: (“ Think opposite™)

Sll’h.vq
o [fh>0,then the graph moves fo the ¥ ght h units.

o [fh=0,thenthe gaph does not mone horizorally.

Neaahug
o [fh<0, then the gaph moves to the lef hapits.

Vertical Translation: (“ Exactly the same”)
Pﬁ & The
o [fi >0, then the graph moves wpward K Ui,

s [fk=0,then the oaph does not moe verd cally.
O%C"?‘"/f
s [fk<0,then the oaph moves dowmward i 10,
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ALL Properties of a Quadratic

(y=a(x-h)+k]

« TRANSFORMATIONS...
- stretch factor 'a’ --> direction of opening & shape
- translations 'h' and 'k" --> horizontal / vertical movements

« KEY POINTS...
- vertex (h, k) --> lowest / highest point on the parabola
- X intercept(s) --> where the graph crosses the x axis
--> let y = 0 and solve for x
(we will come back to this property)
- y intercept --> where the graph crosses the y axis
--> let x = 0 and solve fory
--> is the ‘¢’ value in standard form

* PROPERTIES...
- Domain --> describes all possible x values
--> for quadratic functions {x € R}

- Range --> describes all possible y values
--> depends on direction of opening and "k" value in vertex

- Maximum / Minimum Value --> highest / lowest y value
--> depends on direction of opening and "k value)
- Axis of symmetry --> vertical line of symmetry through vertex
[A.O0.S] --> described through x = h
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HOMEWORK EXERCISE:

L]
OPEN UP? NARROW? LEFT? upP?
OPEN DOWN? WIDER? RIGHT? DOWN?
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