10.5 HW Key

For Exercises 1-3, complete Parts (a), (b), and (c).

a. Identify each relationship as linear growth, exponential growth,
or neither. Explain your answer.

b. If the growth is linear or exponential, write an equation that
models the pattern.

c. Check your function with a graphing calculator to see if your
model fits the given data.
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4. The table shows how the population of the state of Washington
changed from the year 1950 to 2000.

Census Year | Decade Number Population
1950 0 2,378,963\ M A .20
1960 1 2,853,214 z] 378)4"3
1970 2 3409169 > % .19
1980 3 4,132,156} ~ 1.
1990 4 4,866,692r> ~1.1%
2000 5 5,894,121 2 A 1.8

a. Explain what type of function fits the data.] €. success\e wotients are Almost COY\SWV\'\‘ ar |- Q‘D ’l A
b. Write a function that closely models the data. B an K_Fmen‘ﬁalw on Should FH" ‘H’\L

c. If your model continues to hold into the future, what will the +
population of Washington be in 20207 v) P - ZB’]% Q(’3< l203
d. Graph your function and use it to predict when Washington's ) . d—
population will be 10,000,000, where P= population an
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5. According to the U.S. Census Bureau, in 2000 there were 50,454
centenarians in the United States. A centenarian is a person at least
100 years old. Suppose that a researcher continued to collect data

through 2009.
A ———

Year Year Number | Number of Centenarlans

2000 0 50,454

2001 1 53,986 > ‘ oq’

: \,

2002 2 57765 £ | o

2003 3 61808 2 LOT

2004 4 66135 ) |.0%

2005 5 70,764 > ‘ D 1

2006 6 75,718 > ,

2007 il 81,018 "

2008 8 86,689 :

2009 9 92,758 ‘
a. Explain what type of function fits the data. m SUCC@S\ (27 U—ah QV\'\-S D‘(j l l ‘L‘H; D‘F cemr' ans
b. Write a function that closely models the data. is cons + SO an e)cfonenh‘aﬂ. ‘F\AI\M'\OV\ Sho

c. If the model continues to hold into the future, how many ,ﬁ.‘n ‘\’ht Mw
centenarians will there be in 20177

+ .
d. Graph your function and use it to predict when the number of b) 0 = 6'b 4—54( \_O‘:,.\ \A}\Z,V‘C_ Cc #‘ nFCenJ'cnar ans
centenarians will reach 1,000,000. ) 51 nce 2600
ad b= Hime In years

6. Wildlife scientists use mathematical models to predict animal

populations. The data in the table show the growth of the buffalo C ) O__._ gb \_\:9)‘ (_l Ofﬂ 3
\ .

population in a national park.

—— e 199335 enkenarians

Year Population

2005 125 ) sometime d\ﬂ—ri'\—ﬁ Yhe AP,-'H’\W s
2006 160

2007 205 SD a‘o.‘r—l’

2008 260

2009 335

a. Find the growth rate each year, as a percent of increase from
the previous year’s population. Round to the nearest percent.

Year Populatien | Percent of Increase

2005 125

|0 —185

0 _
\| 2006 160 297,——) 126 2%
q| 2007 205 27, -2%\25
3

2008 260 477 208
| 2000 335 417, - 194 b
b. Write an equation that models the buffalo population as a b) F = ,25( ' + R Zg) ov P = I a 5(' . 2?7‘:

function of time. (Use ¢ = 0 to represent the year 2005.)

c. Use a calculator to verify your model using the data from 2{)0503 The‘(‘\A l_ on ﬂ_ks ‘h’\f_ olm \}6’8 \AMJ' l

to 2009. How well does your model fit the data?
d. Use your function to predict how many buffalo will be in the

parkin 2015. } =0 d) P= 12‘5(1-2‘1)10
PRIHFL bUTA=0 In 2015

7. The 2010 Census found that the population of the United States
0 ~on April 1, 2010 was about 309 million. This figure represented an
)69 increase of about 28 million from the 2000 census figure. This is an

-Ql)nual percent of increase of about 0.95%. ‘b
b F(M a/ Find a model that could be used to predict the population a) ? _M ('+ DOQ G) or P = 4% (, Dm 6)":
20‘ o 0309 of the United States after the year 2010. Assume a constant 3 . '
growth rate. 3
[T b. At the same rate of increase, what would be the population olb)v — ~ . !) ‘2 LOVLS
2 the United States on April 1, 2013? =39 (l 0095) A 31§ so 318
2 <. Write your answer to Part (b) in scientific notation. C«) 3, lg *1 03
% 3 d. From 1990 to 2000, the U.S. population grew at a rate of 1.25%

per year. If this rate is used to answer Part (b), what effect P — ( 5 ? = 32,‘ 30 22\ W"‘w wm
would it have on the population estimate for 20137 d‘) - gm lo )] I+ u) ‘ / / ,
. ,V\Aw\ o < el
A N% encerl 3 Pf
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