
Section 5.8 

Exponential Growth and 
Decay Models;  

Newton’s Law;  

Logistic Growth and Decay 
Models 
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A colony of bacteria grows according to the law of 
uninhibited growth according to the function 
where N is measured in grams and t is measure in days. 

( ) 0.0590 ,tN t e=

( ) 0.05(0)(a)  0 90 90 cellsN e= =

(b)  0.05 so the growth rate is 5%.k =

( ) 0.05(5)(c)  5 90 116 cellsN e= =

cells?  

0.05(d)  140 90 te= 0.05140
90

te=

14ln 0.05
9

t  = 
 

14ln
9 8.8 days

0.05
t

 
 
 = ≈

0.05(e)  180 90 te=

0.05180
90

te= ln 2 0.05t=

ln 2 13.9 days
0.05

t = ≈
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(a)  If N is the number of cells and t is the time in hours, express N as a function 
of t.   

(b)   If the number of bacteria doubles in 2 hours, find the function that gives the 
number of cells in the culture. 

(c)   How long will it take for the size of the colony to triple? 

(d)   How long will it take for the population to double a second time (that is 
increase four times)? 

A colony of bacteria increases according to the law of uninhibited growth.  

( ) 0(a)  ektN t N=
(2)

0 0(b) 2 ekN N=
22 e k= ln 2 2k=

ln 2 0.3465736
2

k = ≈

( ) 0.3465736
0e

tN t N=

0.3465736
0 0(c)  3 e tN N=

0.34657363 e t= ln 3 0.3465736t=
ln 3 3.2 hrs

0.3465736
t = ≈

(d) If the population doubles in 2 hours, it will double a 
second time in 2 more hours for a total time of 4 hours.
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( )5600
0 0

1

2
ekA A=

56001

2
e k=

1

2
ln 5600k=

1

2
ln

0.000124
5600

k

 
 
 = ≈ −

0.000124
0 00.0167 e tA A −=

0.0001240.0167 e t−=

ln 0.0167 0.000124t= −

ln 0.0167 33,000 years
0.000124

t = ≈
−
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A cake 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 
temperature be 200°F? 

( ) ( )70(a) 35 7 0 0 ekttu = + −

( ) (5)300 70 350 70 ek= + − Use u(5) = 300 to find k 

5300 70 280e k= +

5230 e
280

k= 230ln 5
280

k  = 
 

1 23ln 0.039342
5 28

k  = ≈ − 
 

( ) 0.03934270 280e tu t −= +

0.03934270 280e200 t−= +

0.039342130
280

e t−=

130

280
0.0393l 4n 2t 

 
 

= −

130

280
ln

0.039342
19.5 minutest

 
 
 =

−
≈
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A cake is heated to 350°F and is then allowed to cool in a room whose air 
temperature is 70°F. 
(b)Determine the elapsed time before the temperature of the cake is 100°F. 
(c)What do you notice about the temperature as time passes? 

( ) 0.039342(b)  70 280e ttu −= +
0.03934270 280e100 t−= +

0.03934230
28

e
0

t−=

30

280
0.039n 2l 34 t 

  = −
 

30

280
ln

0.039342
56.8 minutest

 
 
 =

−
≈

( ) 0.039342

0.039342

we see as t increases the exponential 
 approaches zero so the 

tempera

(c)  Looking at the f

ture of the cake appr

unction 
 

oaches 
th

         

e room temperature of 70

70 280e

e

F.

t

t

u t −

−

°

= +
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( )0.37(a)  As , 0 so 230 which is the carrying capacity of this bottle of fruit flies.

The growth rate is 0.37 37%

tt e P t−→∞ → →

=

( ) 0.37(0)

230 230(b)  0 4,  so initally there are 4 fruit flies.
1 56.5 1 56.5

P
e−= = =

+ +

( ) 0.37(5)

230(c)  5  23 fruit flies
1 56.5

P
e−= ≈

+
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0.37

230(d)  180
1 56.5 te−=
+

( )0.37180 1 56.5 230te−+ =

0.371.2778 1 56.5 te−= +
0.370.2778 56.5 te−=

0.370.0049 te−=

ln 0.0049 0.37t= −

ln 0.0049 14.4 days
0.37

t = ≈
−
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(a)  The decay rate is 0.0581 5.81%− =

( ) 0.0581(10)

100.3952(b)  10 = 95.0 so 95% remain after 10 years.
1 0.0316

P
e

=
+
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0.0581

100.3952(c)  50
1 0.0316 te

=
+

( )0.058150 1 0.0316 100.3952te+ =

0.05811 0.0316 2.0079te+ =

0.05810.0316 1.0079te =
0.0581 31.8956te =

0.0581 ln 31.8956t =

59.6 yearst =
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