5-1 Modeling Real-World Data with Quadratic Functions

FORMS OF A SQUARE (QUADRATIC) FUNCTION

Standard form: Yertex form: Factored form:
f(x)=ax’ +bx+¢, whereazo f(x)=a(x-hy+k f(x) =alx~r)(x =)
quadratic term linear term consiant vertex (b, k Roots (zeros): ri&r»

PARTS OF A PARABOLA (SQUARE FUNCTION)

TERM DEFINITION

AXIS OF SYMMETRY : | The axis is a line (x = h) which divides the parabola equally in half,

Y-INTERCEPT: Where the function crosses the [/ axis. Can be found by substituting
L./ inplaceof A and solving for . When the equation isin

general form, the y-intercept will always be -

b
VERTEX (h,k) The vertex can be found when in general form by x = — s and then

1A

. . . s < - 3
substituting your answer in place of A tofind U/} .

MAXIMUM: point on the graph when ais NEAATIVE
MINIMUM: The point on the graph when a is i e
ZEROS OF THE The point(s) on a function where WA = é;, which are actually the x-
FUNCTION: S0 Y e P
UNCTION Ll cen TS of the function. Theyare also called (A TS .
CORRELATION Measures how well an equation fits a set of data. The closer risto 1, Calculator:
COEFFICIENT (r*) the stronger the correlation. Catalog —» DiagON
Sketch a quadratic with Sketch a quadratic with Sketch a quadratic with
one real solution two real solutions '~ no real solutions
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QUADRATIC FUNCTIONS IN THE REAL WORLD:

The price of gasoline at a local station throughout the month of March is modeled by y = -.014x* + .448x - 2.324,
where x = 1 corresponds to March 1, = O AA LA = b aas
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a. Onwhat day in March did the price of gasoline reach its maximum?
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EXAMPLE A: RAINFALL & MOSQUITOES: The rainfall measurements on the right M it
were collected in 2003 and 2004 at the Oceana Naval Air Station. Rainfall OSC::! oes
Month | Inches thousands
1. Enter the data from the table to the right into your T1-83/84 using the 2;?3 2003 ¢4
STAT => EDIT menu. “ ;
Jul 8.9 130
2.
Aug 5.0 360
3. Goto Stat Plot to create and view a <£atter«p lot of your data. What function Sep 7.0 360
family member does the data appear to look like? ”fZ oLy a
: & Oct 3.0 100
4.

Y min=

Y max=
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Yscate= W’?gd

5. Goto STAT => CALC and choose the appropriate regression function. What type did you choose?

7. Now, goto Y= and use the VARS menu to copy your regression function into Y=, View the new graph and answer the
questions:
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10. Does the curve fit well? Be specific. What is your corre%ausﬂ coefficient and what does it mean?
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EXAMPLE B: MORE MOSQUITOES: Biologists in Kentucky collected data on the number of mosquitoes (in millions) and
the number of inches of rainfall in June. They found that two inches of rainfall resulted in an insect count of 16 million,
four inches resulted in 24 million, and seven inches resulted in 21 million.

1. Use this data to establish a quadratic function that can be used to predict the mosquito population.
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