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(8) A=At k0 (b) A(f) = A" k=0
Exponential Growth Exponential Decay

Uninhibited Growth of Cells

A model that gives the number N of cells in a culture after a time ¢ has passed
(in the early stages of growth) is

N{) = Nyet k>0 ) \ )
where N is the initial number of cells and & is a positive constant that 7 ﬂ\ J
represents the growth rate of the cells. _ \( i
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Uninhibited Radioactive Decay =)

The amount A of a radivactive material present at time £ is given by

Alt) = Aped' k<0 Q)

where Ay is the original amount of radioactive material and & is a negative
number that represents the rate of decay.

[ EXAMPLE | Bacterial Growth

1. A colony of bacteria grows according to the law of uninhibited
growth according to the function N(f) =150¢"%*, where N is

measured in grams and ¢ is measured in days. ~ 3500
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a) Determine the initial amount of bacteria. +£=0 N (o) -
b) What is the growth rate of the bacteria? .0 %
¢) Graph the function using a graphing utility.
d) What is the population after 7 days?
. B, ,-_HI_) el T = 5 § .
NEJ)=I150e = |21 grame
e) How long will it take for the populatlon to reach 200 grams?
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f) What is the doubling time for the population?
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2. A colony of bacteria increases according to the law of uninhibited growth. K t/
(a) If Nis the number of cells and  is the time in hours, express N as a functloni N ({ J E ,L:J
oft. .. 77 S p 1/
(b) If the number of bacteria doubles in 2 hours, find the function that glves‘jhe e ie (2') 1 h)
number of cells in the culture. \]I_, (72 iz [
2 (Aln
(c) How long will it take for the size of the colony to triple? Z— = _‘ v ~, [) ) j'_ DD
(d) How long will it take for the population to double a second time (that is Bl " 1= ?« & L
increase four times)? 5
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Estimating the Age of Ancient Tools

3. ‘Traces of buraed waod along with ancient stoue Lols io an archeatogical dig in Chile
were foand ta contain approximately 1.67% of the original amouat of ¢arbon 14, 1f
the halt-life of carbon 14 is SKH) vears, approximately when swas (he tree cut and
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Newten'’s Law of Cooling
The temperature i of a heated object at a given time ¢ can be modeled by the
following function:
| W) =T+ (= T k<0 @ |
where T is the constant temperature of the surrounding medium, iy, is the
initial temperature of the heated object, and & is a negative constant.,
EXAMPLE Using Newton’s Law of Cooling
4. Acake is heated to 350° F and is then allowed to cool in a room whose
air temperature is 70° F.
(a)If the temperature of the cake is 300° F after 5 minutes, when will its -2 ¢0e s
temperature be 200° F? iy 5l 13D =&¥ ,
ei'e/ = & A 203 T
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(b) Determine the elapsed time before the temperature of ) ot

the cake is 100 degrees F.
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