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Curve Fitting with Quadratic Models




Section 2.8 2A.notebook October 16, 2017




Section 2.8 2A.notebook October 16, 2017




Section 2.8 2A.notebook October 16, 2017

Similar for Quadratics!

For a set of ordered parts with equally spaced x-values, a
quadratic function has constant nonzero second
differences, as shown below.

Equally space ed x-values 1y

x _ |-3[-2]-1]0 1 ]2 {
f(x)=x2|9|4|1|0‘ |

1st differences -5 =3 -1 1 3 5
2nd differences 2 2 2 2

o
[\

Constant 2nd differences

Determine whether the data set could represent a
quadratic function. Explain.
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Your Turn!

Determine whether the data set could represent a
quadratic function. Explain.
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Back to Lines

How many points do you need
to know to find the equation of
a line?

Not the same for quadratics!
f(x) = ax? + bx + c.

3 Pofis
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Example:

(1,-5)

Write a quadratic function that fits the points (;—
2 (3, 5) and (4, 16).

I(X,.V) ‘ f(x) = ax? + bx + ¢ System in a, b, ¢ |
(1) ] 75 2l iy |-z arbtc

(3 5)|9= ) +h(It ¢ 3= 90 3t
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O (6= l6atdot) -16=-lpalp-c
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Ci(=-Tam kY2 Ostacds
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lD\ZCc\
iq=ag

- (0=-§(2) -2y

~[0=-16 -3k
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@

=52 2 e(-d)re [FR): %34
-5=-1tC
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Check your Work! B
g - PRETTY
It's very easy to make a e - PLEASE?
mistake! =

Substitute or create a table to verify that (1, -5), (3, 5),
and (4, 16) satisfy the function rule.
20122=-30C12-4
2032e=3032-4
20422=3042-4
|
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Ready?

Write a quadratic function that fits

the points (0, -3), (1, 0) and (2, 1).

(K(YQ rC(nyG\xlex’rq |
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LET'S GoO!
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One More Time!

Write a quadratic function that fits the points
(-1, -12), (1, 0) and (2, 9).

(x,tb H(“)’O\; th b¢ \ Suprtem
(-13) ‘(310\('(Z°‘+A(-f)+c -13:a0b 1
(’,a) O:O\“)Haa)*( Osatbtc
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\l& *a-b tC > ’lg—:q_%tg
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(-25), 1,0, (1.9
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Quadratic Models

Its tough to be perfect

A quadratic model is a quadratic function that
represents a real data set. Models are useful for
making estimates.

You used a graphing calculator to perform a /inear
regression and make predictions. You can apply a
similar statistical method to make a quadratic
model for a given data set using quadratic
regression.

The coefficient of determination R2 shows how
well a quadratic function model fits the data. The
closer R? is to 1, the better the fit. In a model
with R2 ~ 0.996, which is very close to 1, the
quadratic model is a good fit.

13
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Example

October 16, 2017

The table shows the cost of circular plastic wading
pools based on the pool’s diameter. Find a quadratic
model for the cost of the pool, given its diameter.
Use the model to estimate the cost of the pool with a

diameter of 8 ft.

1) Enter the data

L1 Lz L= 1

CEENN( 1995 | ______
£ 0.2k

Lt =4

2) Use QuadReg

HuadRea
g=gxi+hx+c

=2.4123
=-21.3623
CSE7.B37D
R&=.9992888754

3) Graph the function.

Diameter (ft) 4 5 6 7
Cost $19.95 | $20.25 | $25.00 | $34.95
Stat

EOIT

STAT
CALC

#S C\’uacm'j

4) Use the table to find the exact value

& Y9

y 19,088

E 20138

g RRLK:

P13

| 9725

] 68,988

10 CERE
#=8

loz_D“Sé (— qqq%

€)= 241~ A5 + 6269

Diamdee  lO4+

14



Section 2.8 2A.notebook

Try this!

The tables shows approximate run times for 16 mm films,
given the diameter of the film on the reel. Find a

quadratic model for the reel length given the diameter of
the film. Use the model to estimate the reel length for an

Film Run Times (16 mm)

8-inch-diameter film.
a> 15
b=~l(2H
C=430.(|
=143, 112 4y v
D447 38 44

October 16, 2017

Diameter | Reel Length | \Run Time
(in) X (ft) \i(min)
5 200 ~ \g.55
7 400 1\12
9.25 600 16.‘@7
; ,“10.5 800 22.3‘2
l2.25 1200 33.38
13.75 1600 44.25

15
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