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Example 1

Graph each set of ordered pairs. Determine whether the ordered pairs represent a
linear function, a quadratic function, or an exponential function. 1-4. See margin.
1. (_zf 8)} (_1’ 5)1 (01 2)r (lr _1)

3. (—3,8),(—2,4),(-1,2),(0,1),(1,0.5)

Z (_Sr 7).- (_21 3)[ (_11 1): (Or 1)! (11 3)
4. (0,2),(1,2.5),(2,3),(3,3.5)
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Look for a pattern in each table of values to determine which kind of model
best describes the data.

N EIEIERIERE
'8 38| -3| 2|7 |12

-8 -3 2 7 12
First differences: &?/ «?/ "-g/ *;5_/
Since the first differences are all equal, the table of values represents a linear
function.

b S To 1 [2] 3
"l s | 4 | 2|1 ]05

) 8 4 2 1 05
First differences: R_IR IR IR
-] = =] =5

The first differences are not all equal. So, the table of values does not represent a
linear function. Find the second differences and compare.

First differences: -4 -2 -1 =05
IR I/
Second differences: 2 1 0.5

The second differences are not all equal. So, the table of values does not
represent a quadratic function. Find the ratios of the y-values and compare.

8 4 2 1 05
Tt T
Ratios: 3=3 $=73 r 8.2

The ratios of successive y-values are equal. Therefore, the table of values can
be modeled by an exponential function.




Example 2 Look for a pattern in each table of values to determine which kind of model best
describes the data.

ol 11 21 3| a | quadratic 6. _3 2 1 o | linear
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Determine which kind of model best describes the data. Then write an equation
for the function that models the data. E 4| 31 —2] 11 o

m Determine which model ﬁts the data 18 8 2 0

0
\_,/‘

: : ; -14 - 10 —6 -2
First differences: N AN AN A
Second differences: B 4 4
Since the second differences are equal, a quadratic function models
the data.

Write an equation for the function that models the data.

b The equation has the form y = ax? Find the value of a by choosing one of
the ordered pairs from the table of values. Let's use (-1, 2).

y= ax? Equation for quadratic function
2 = a(—1)2 x=—landy=2
2=a An equation that models the data is y = 2x2.

’ GuidedPractice linear; y = —4x+ 3 exponential; y = 3(2)*
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the function that models the data.

Determine which kind of model best describes the data. Then write an equation for
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the function that models the dat:
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* Real-World Example 4 ‘-

BOOK CLUB The table shows the number of book club members for four
consecutive years. Determine which model best represents the data. Then write
a function that models the data.

Understand We need to find a model for Time (years) ICIBE 2 | 3| a
the data, and then write
a function.

Members 5 10 | 20 | 40 | 80

Plan Find a pattern using successive differences or ratios.
Then use the general form of the equation to write a function.

Solve The constant ratio is 2. This is the value of the base.
An exponential function of the form y = ab” models the data.

y = ab”® Equation for exponential function
5=a(2)° x=0,y=5and b=2
5=a The equation that models the dataisy = 5« 2%

Check You used (0, 5) to write the function. Verify that every other ordered
pair satisfies the equation.




Example 4

13. PLANTS The table shows the height of Week
a plant for four consecutive weeks. )
Determine which kind of function
best models the height. Then write a
function that models the data. linear; y=0.5x+ 3
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Practice and Problem Solving Extra Practice

Example 1 Graph each set of ordered pairs. Determine whether the ordered pairs represent a
linear function, a quadratic function, or an exponential function.

14-19. See
Ch. 9 Answer 14. (—1,1),(0,-2),(1,-3),(2,-2),(3,1) 15. (1,2.75),(2, 2.5), (3,2.25), (4, 2)
Appendix. 46, (—3,0.25), (-2,05), (-1,1),(0,2) 17. (=3, -11), (-2, =5), (1, =3), (0, —5)
18. (=2, 6), (=1, 1), (0, —4), (1, =9) 19. (=1, 8), (0, 2), (1, 0.5), (2, 0.125)
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Examples 2-3 Look for a pattern in each table of values to determine which kind of model best
describes the data. Then write an equation for the function that models the data.

2.0 [ 2 1] o 1 IR
Pl _ss | 86| —84 | —82 Pl 10 |25 | 0 | 25 | 10
22 23

linear: y= 0.2x — 8.2 uadratic; y = 2.5x%
'8 -1 | 0o |1 |2] 3 -2 [ =1 ] 0|1
'l 075 | 3 | 12 | 48 | 192 0.008 | 0.04 | 02 | 1
exponential; y = 3 « 4* exponential; y= 0.2 « 5*

2.0% o[ 1 [ 2 3 [ a 25. -3 | =2 | —1 0 1
Pl o0 | 42| 168 | 378 | 67.2

14.75 | 975 | 475 | —0.25 | —5.25
quadratic; y = 4.2x%

linear; y= —5x— 0.25
ple 4 26. WEB SITES A company tracked the number of visitors to its Web site over 4 days.

Determine which kind of model best represents the number of visitors to the Web
site with respect to time. Then write a function that models the data. quadratic; y = 0.9x%

Day ol 1| 2| 3 4
e~ 0 | 09| 36| 81| 144




20. -3 | -2 | -1
—88 | —86 | —84

linear: v=0.2x— 8.2
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