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ExpoNeNnTIAL GRowTH Given that a quantity Q(?) is
described by the exponential growth function

Q(t) = 300"

where ¢ is measured in minutes, answer the following
questions:

a. What is the growth constant?

b. What quantity is present initially?

¢. Complete the following table of values:

t 0 10 20 100
Y

1000

. ExponenTiAL Decay Given that a quantity Q(7) exhibiting

exponential decay is described by the function
0(t) = 2000e %'

where t is measured in years, answer the following
questions:

a. What is the decay constant?

b. What quantity is present initially?

¢. Complete the following table of values:

t 0 5 10 2 100
Y

. GrowtH oF Bacteria The growth rate of the bacterium

Escherichia coli, a common bacterium found in the
human intestine, is proportional to its size. Under ideal
laboratory conditions, when this bacterium is grown in a
nutrient broth medium, the number of cells in a culture
doubles approximately every 20 min.

a. If the initial cell population is 100, determine the
function Q(#) that expresses the exponential growth of
the number of cells of this bacterium as a function of
time 7 (in minutes).

b. How long will it take for a colony of 100 cells to
increase to a population of 1 million?

c. If the initial cell population were 1000, how would
this alter our model?

. WorLp Poputation The world population at the beginning

of 1990 was 5.3 billion. Assume that the population con-

tinues to grow at the rate of approximately 2%/year and

find the function Q(#) that expresses the world population

(in billions) as a function of time 7 (in years), with t = 0

corresponding to the beginning of 1990.

a. Using this function, complete the following table of
values and sketch the graph of the function Q.

Year 1995 2000 2005

World
Population

1990
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Year 2010 2015 2020 205
World

Population

b. Find the estimated rate of growth in 2010.

WorLp PopuLaTion Refer to Exercise 4.

a. If the world population continues to grow at the rate
of approximately 2%/year, find the length of time 7,
required for the world population to triple in size.

b. Using the time #, found in part (a), what would be the
world population if the growth rate were reduced to
1.8%/year?

. ResaLe VaLue Garland Mills purchased a certain piece of

machinery 3 years ago for $500,000. Its present resale
value is $320,000. Assuming that the machine’s resale
value decreases exponentially, what will it be 4 years
from now?

AtmospHeric Pressure If the temperature is constant, then

“the atmospheric pressure P (in pounds per square inch)

varies with the altitude above sea level £ in accordance
with the law

P = pe

where pj is the atmospheric pressure at sea level and & is
a constant. If the atmospheric pressure is 15 Ib/in.” at sea
level and 12.5 Ib/in.* at 4000 ft, find the atmospheric
pressure at an altitude of 12,000 ft. How fast is the atmo-
spheric pressure changing with respect to altitude at an
altitude of 12,000 ft?

. Rapioactive Decay The radioactive element polonium

decays according to the law
Q(t) = Qo 2 ~(1/140)

where Q, is the initial amount and the time ¢ is measured
in days. If the amount of polonium left after 280 days is

- 20 mg, what was the initial amount present?

RapioacTive pecay Phosphorus 32 (P-32) has a half-life of
14.2 days. If 100 g of this substance are present initially,
find the amount present after ¢ days. What amount will
be left after 7.1 days? How fast is P-32 decaying when
t=171?

Nuctear FaLtout Strontium 90 (Sr-90), a radioactive iso-
tope of strontium, is present in the fallout resulting from
nuclear explosions. It is especially hazardous to animal
life, including humans, because, upon ingestion of con-
taminated food, it is absorbed into the bone structure. Its
half-life is 27 years. If the amount of Sr-90 in a certain
area is found to be four times the “safe” level, find how
much time must elapse before the safe level is reached.



