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Sec. 4.6 — Applications and Models: Growih and Decay

There are several expoafientiat fuBcfions that moedelreal Life siluatons.-i.2. applications where 8
guantity is growing (or decaying) continuously.

Exponential Growth: P{t} = ﬂjeh Exponential Decay: P{i) = F{]e_k"

Fy= initial populalion or amount. F, = initial population or amount.

t=time I =time

i = growth rate (expressed as a decimal) k = decay rate (expressed as a decimal)
Alternate equatton: P{t) = f:bg" a1 Alternate equation: P{t) = Fbat LO0=zag<l

Ex. |: The number bf batteriaih lh:l:!}ain culture increased from 600 to 1800 between 7:00 a.m,

and 9004041, « Assuming that the growih model is exponential, the number {(t) of bacterial # hours
t

after 7:00 a.m. is given by f(¢) = 600{3)2 . Find the number of bacteria at §1:00 a.m..

Ex. 2: In 2007, the population of Norway was approximately 4.7 million. Using an annual
growlh rate of 0.34%, answer the following:

a) Find the exponential growth function. b))  What will the population

rﬂU! in 20127
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c) Find the amount of time it would take the population to double. This 15 called the

doubling time.
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NOTE: The half-life of a substance i1s the time 1t takes for the amount of a substance 1¢ be 14 of

what it was initially, i.e. the time it take for A, to become EA,J

Ex. 3: Strontium 90 is a radioactive material that decays according to the equation

A= 1408_0'[}244; . where A, is the initial amount present and A is the amount present at time # {in
years), If the initial amount is 100 grams, what is the half-life of Strontium 907
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Exacl answer: {. - > '15“-{

Approximation to the nearest hundredth:

2 &9 yrs.
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Ex. 4: Suppose thal the cost of a college education can be modeled wsing exponential growth, In
1993, an average student at ABC University spent $70,000 for 4 years. In 2003, thal same studem
would spend $85,000. If the current growth rate continues, xahat#.w ﬁ;j-}fﬂﬂf education cost
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Ex, 5: Inthe spring, Lake Ruff Ruff is stocked with fish. Due to environmental conditions, the
fish population is limited t¢ 3000. The population of fish in the lake after time t, in months, 1s
given by

P = 300

1+ 44402 ' | Note: This type of function (with limited
growth) is called a logistic function.

a) What is the initial population?
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b}  Hoew long will it for the population to grow to 2000 fish?
soé8 bir t whin P = 2600
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