Quadratic Functions
Exploring Quadratic Relations
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Properties of Graphs

of Quadratic Functions

EXAMPLE 1 Using symmetry to estimate the
coordinates of the vertex
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EXAMPLE 2 Reasoning about the maximum value of a quadratic function

Some children are p|:|:.*ing at the local 5|1-|.1.1|1 pﬁd- The water jets
spray warer from ground level. The path of warter from one of {2, Y '}
these jers forms an arch that can be defined by the funcrion

fla) = —0.12% + 3x ﬁ\jb

where x represents the horizoneal distance from the opening
in the gmund in feer and f{x) is the ]lcight ol the Hpnv..'n:d L’ o

water, also measured in beet. What is the maximum |1|.'ii_-]1t

of the arch of warter, and how far from the opening in the '
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EXAMPLE 3 Graphing a quadratic function using a table of values

Sketch the graph of the function:
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Determine the J-Intercept, any x-intercepis, the equarion of the axis'of - (-. 5)
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EXAMPLE 4 Locating a vertex using technology

A skier’s jump was recorded in frame-by-frame analysis and placed in one

p-'u ure, as shown.

Maximur
#=1. 5306115 1¥=12.479592

rn?h

The skier's coach used the picture to determine the quadraric function thar

relates the skier's height above the ground, ¥, measured in metres, to the ~ L‘ . q qu- *‘ \ l;?; 4 ‘

time, &, in seconds that the skier was in the air:

y= =492 + 155+ [ ¥Msy T1 ©
Graph the function, Then determine the skier's mdRMRUMm height, to the @

nearest tenth of a merre, and stare the range of the funcrion for this contexr.
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13. In the game of toorball, a team can score l‘.l-}r kicking the ball over a bar
and between two uprights. For a kick in a particular game, the height
of the ball above the y_rmlnd, ¥ In metres, can be modelled h}r the

funcrion
y= —4.9x2 + 25x

where x is the time in seconds after the ball left the foor of the player.

a) Determine the maximum |1vig]1l thar this kick reached, to the

nearest tenth of a metre. y= 2V.q m

b) State any restrictions that the context imposes on the domain and
range of the function. ~ 20 , ‘ .
¢) How long was the ball in the air? O = "f 5 3 Lq
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