Precalc Day 54/55
Sec. 5.2 Logarithms and Exponential Models

Exponential Law:

A= A"

where A is the amount after time t and A is the original amount and k is a constant

Law of uninhibited growth — k>0
Law of uninhibited decay -k <0

Uninhibited Growth of Cells:
-A model that gives the number P of cells in the culture after a time t has passed
(in the early stages of growth) is given by:

P(t)=PRe", k>0

where Py is the initial number of cells and k is a positive constant that represents the
growth rate of the cells.

Ex. A colony of bacteria grows according to the law of uninhibited growth
P(1)=100e™" where P is measured in grams and t is measured in days.

a. Determine the initial amount of bacteria.
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b. What is the growth rate of the bacteria? </ % , . /auows 7‘/41‘.//41 rate

c. What is the population afte]r 5 days?
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d. How long will it take for the population to reach 140 grams?
(4o = t0e” o¥seE

/oo Lo
7 Lo St

?; ,o‘f}/é'
/(%) =t €
v e Tk

s O0FS” il

7 </7w/a7s =&

e. What is the doubling time for the population?
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Ex. A colony of bacteria increases according to the law of uninhibited growth.
a. If the number of bacteria doubles in 3 hours, find the function that gives the
number of cells in the culture.
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b. How long will it take for the size of the colony to triple?
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c. How long will it take for the size ofﬁthe colony to double a second time
vadruple)? - « ERRET
(q ple)? 4. —/oixlufﬁ
/‘7{;6‘/ e” £
“ =/

/ = 3/95t
L ¥ bl St
. 23105 ¢ 23108

oo i 2]

Uninhibited Radioactive Decay:

The amount A of a radioactive material present at time t is given by the following model:
A)= AL, k<0

where A is the original amount of radioactive material and k is a negative number that

represents the rate of decay.

Ex. Traces of burned wood along with ancient stone tools in an archaeological dig in
Chile were found to contain approximately 1.67% of the original amount of carbon 14. If
the half-life of carbon 14 is 5600 years, approximately when was the tree cut and burned?

a. Solve for k using the half-life in order to find the exponential model.
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b. Use that model to determine the time in which the given percentage of the

original amount remained.
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Ex. The US population, P, in millions, is currently growing according to the formula:

P =299
where t is the years since 2006. When is the population predicted to reach 350 million?
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Converting between Q = ab’and Q = ae"
Ex. Convert the exponential function P = 175(1.145)t to the form P = aekt.
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Ex. Convert the formula Q = 7¢™ to the form Q = ab':
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Ex. Find the continuous and annual growth rates of the previous two examples.
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Ex. Find the continuous percent growth rate of Q = 200(0.886)"
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