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A function represented by
flx)=Ca*, a=0 and a#1,

15 an exponential function with base g and coefficient C. (Unless stated otherwise,
we assume that © = 0.)
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are offered jobs at two different companies, and when discussing vour pav. Companv A offers vou a

@ To understand exponential growth better, it’s helpful to compare it with linear growth. Suppose vou

starting salarv of 550,000 with annual raises of $2000 (assuming vou perform well). Companv B
offers the same starting salary, but savs vour raises will be 4% per vear. Complete the following

table to see how each salary grows.

Company A
Year Emploved Annual Salary
1 $30,000

O | L | e | L | B

Company B

Year Emploved Annual Salary

1

550,000
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Pattern/Formula

If C dollars are deposited 1n an account and if interest is paid at the end of each vear
with an annual rate of mterest r, expressed in decimal form, then after x years the
account will contamn 4 dollars, where

The growth factoris (1 + r).
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Year | Stamp

Price
1900 0.02 ]
1910 0.02
1920 0.02 g
1930 0.02
1940 0.03 g
1950 0.03 ]
1960 0.04 .
1970 0.06 -TUUUE'E'___
1980 0.15
1990 025
2000 0.33

Nuwmber” o Starbucks Speres veopld o rde.

Y Number of

el Stores

1987 17 g

1988 13 _

1989 AR i

1990 o4 i
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1993 272 oo B

1994 495

1995 R76

1996 1015

1997 1412

1993 1886
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@ For each of the graphs below, write the correct exponential function. This means vou need to

determine the values of C and a for the formula f(x)=C-a".
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The function represented by
jild] = &

15 the natural exponential function, where e = 2.71828,
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67. Federal Debt InM the federal budget deficit

was about simmﬁéﬁ’?ﬂ ME same time, 30-vear

ireasury bonds were }]d\“lnb ”f’u inferest. Su}]puae

v llfon

that U.S. EIIIEEHE luaned%&ﬂﬂ to the federal
government at £98% 1f the federal government
waited 30 vears to pay the entire amount back,
including the interest, how much would 1t be?
|Source: U5, Treasury Department,|




$14,000,000 U.S National Debt
J1Z.000,000 -
210,000,000

$8,000,000

$6,000,000

4,000,000

52,000,000

3l
7/1/04  F/1/19 630034 6/30/49 630064 930,79 930,94 9/30/09

81. Modeling Population (Refer to Example 7.) In
2000 the population of Arizona was 5 million and
srowing continuously at a rate of 3.1% per year.

(a) Write a function fthat models Arizona’s popula-
tion in millions x yvears after 2000,

(b) Graph fin [0, 10, 1] by [4, 7, 1].

(¢) Estimate the population of Arizona in 2010,

82. Dating Artifucts Radioactive carbon-14 is found in
all living things and is used to date objects containing
organic material, Suppose that an object initially con-
tains (' grams of carbon-14. After x vears it will con-
tain A grams, where

A = Cl0.99988)",

(a) Let C'= 10 and graph A over a 20,000-year
period. s this function an example of exponential
growth or decay?

(b) How many grams are left after 5700 years? What
fraction of the carbon-14 is left?



