
PRE-CALCULUS      EXP FUNCTIONS: GROWTH AND DECAY (5.7) 
 
GRAPHS OF LOG. FUNCTIONS:  REFLECTION of EXP. FUNCTIONS about LINE Y = X 
EXPONENTIAL   INVERSE   LOGARITHIM FUNCTION  
 Y = Ax   X = Ay   Y = LOG a X 
 Y = eX      Y = LN X 

Asymptote;      Asymptote;	  
 
EXPONENTIAL FUNCTIONS 
Future Amt. = Present Amt (1 + r/n) nt  Future Amt. = (Present Amt) eRT 
Present Amt. = Future Amt (1 + r/n) –nt  Present Amt. = (Present Amt) e-RT 
 
EXPONENTIAL CONTINOUS GROWTH      A = A0 eRT         
 
BACTERIA GROWTH:    If the number of bacteria doubles in 3 hrs find the function that   

gives the number of cells in the culture. 
 
STEP 1:  SOLVE FOR RATE OF GROWTH; A = A0 eRT, if A = 2A0 after 3 hrs.  
2A0 = A0 eR(3)   
 
 
 
STEP 2:  USE RATE OF GROWTH TO PREDICT HOW LONG WILL IT TAKE FOR THE BACTERIA TO TRIPLE. 
 
 
 
 
______________________________________________________________________________________________ 
EXPONENTIAL DECAY:   A = A0 e –RT 
RADIOACTIVE DECAY:  All radioactive substanced has a spefic ‘half life’, which is the time required for half of 
the radioactive substance to decay.  When a living organism dies the amount of Carbon 14 begins to decay.  Carbon 
14 has a half life of 5600 years.   

 

 
 
STEP1: SOLVE FOR RATE OF DECAY;   A = A0 e –RT, if A = .5 A0 after 5600 yrs. 
.5 A0 = A0 e -R(5600)   
 
 
 
STEP2:  FIND TIME FOR THE STONE TOOLS TO HAVE 1.67% OF THE ORIGINAL CARBON 14    
A = .0167 A0   

y ≠ 0 x ≠ 0
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_ Estimating the Age of Ancient Tools

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.

(a) If the half-life of carbon 14 is 5600 years, approximately when was the
tree cut and burned?

(b) Using a graphing utility, graph the relation between the percentage of
carbon 14 remaining and time.

(c) Determine the time that elapses until half of the carbon 14 remains. This
answer should equal the half-life of carbon 14.

(d) Verify the answer found in part (a).

So Iuti 0 n (a) Using formula (3), the amount A of carbon 14 present at time t is

A(t) = Aoekt

where Ao is the original amount of carbon 14 present and k is a negative
number. We first seek the number k. To find it, we use the fact that after
5600 years half of the original amount of carbon 14 remains, so
A(5600) = ~Ao. Thus,

1- Ao = Aoek(5600)
2

1
5600k = In 2"

1 1
k = 5600 In 2" ~ -0.000124

Formula (3) therefore becomes
A(t) = Aoe-OOOO124t

If the amount A of carbon 14 now present is 1.67% of the original
amount, it follows that

0.0167 Ao = Aoe-{)·OOO124t

0.0167 = e-{)·OOO124t

Figure 41
1

-0.000124t = In 0.0167

1
t = -0.000124 In0.0167 ~ 33,000 years

The tree was cut and burned about 33,000 years ago. Some archaeolo-
gists use this conclusion to argue that humans lived in the Americas
33,000 years ago, much earlier than is generally accepted.

(b) Figure 41 shows the graph of y = e-OOOOI24x,where y is the fraction of
carbon 14 present and x is the time.

(c) By graphing Y1 = 0.5 and Y2 = e-OOOO124x,where x is time, and using
INTERSECT, we find that it takes 5590 years until half the carbon 14
remains.o~=========~40,000o



PRACTICE: 
 

1.   
 
 
 
 
 
 
 
 
 
 

2.   
 
 
 
 
 
 
 
 
 
 
 

3.   
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EXPLORATION On the same viewing rectangle, graph Y1 = 500-{)03 and
1+24e·'

Y2 = 500 008 •What effect does b have on the logistic growth function?
1 + 24e-· I -

5.7 E X ERe I S E S

1. Growth of an Insect Population The size P of a certain
insect population at time 1 (in days) obeys the function
pet) = 500e0021.
(a) After how many days will the population reach 1000?
2000?
(b) Using a graphing utility, graph the relation between
P and I. Verify your answers in part (a) using
INTERSECT.

2. Growth of Bacteria The number N of bacteria present
in a culture at time t (in hours) obeys the function
N(t) = 1000eool'.
(a) After how many hours will the population equal
1500? 200D?
(b) Using a graphing utility, graph the relation between
Nand t. Verify your answers in part (a) using
INTERSECT.

3. Radioactive Decay Strontium 90 is a radioactive mate-
rial that decays according to the function ACt) 0;=

Aoe-{)·02441,where Ao is the initial amount present and A is
the amount present at time t (in years). What is the half-
life of strontium 90?

4. Radioactive Decay Iodine 131 is a radioactive material
that decays according to the function ACt) = Aoe-a.0871,
where Ao is the initial amount present and A is the
amount present at time t (in days). What is the half-life of
iodine 131?

5. (a) Use the information in Problem 3 to determine how
long it takes for 100 grams of strontium 90 to decay to
10 grams.
. (b) Graph the function ACt) = 100e-002441 and verify
your answer found in part (a).

6. (a) Use the information in Problem 4 to determine how
long it takes for 100 grams of iodine 131 to decay to
10 grams.
(b) Graph the function ACt) = 100e-{)0871and verify your
answer found in part (a).

7. Growth of a Colony of Mosquitoes The population of
a colony of mosquitoes obeys the law of uninhibited
growth. If there are 1000 mosquitoes initially and there
are 1800 after 1 day, what is the size of the colony after 3
days? How long is it until there are 10,000 mosquitoes?

8. Bacterial Growth A culture of bacteria obeys the law
of uninhibited growth. If 5.00bacteria are present initial-
ly and there are 800 after 1 hour, how many will be pre-

sent in the culture after 5 hours? How long is it until there
are 20,000 bacteria?

9. Population Growth The population of a southern city
follows the exponential law. If the population doubled in
size over an 18-month period and the current population
is 10,000, what will the population be 2 years from now?

10. Population Growth The population of a midwestern
city follows the exponential law. If the population de-
creased from 900,000 to 800,000 from 1993 to 1995,what
will the population be in 1997?

11. Radioactive Decay The half-life of radium is 1690years.
If 10 grams is present now, how much will be present in
50 years?

12. Radioactive Decay The half-life of radioactive potassi-
um is 1.3 billion years. If 10 grams is present now, how
much will be present in 100 years? In 1000 years?

13. Estimating the Age of a Tree A piece of charcoal is
found to contain 30% of the carbon 14 that it originally
had.
(a) When did the tree from which the charcoal came die?
Use 5600 years as the half-life of carbon 14.
(b) Using a graphing utility, graph the relation between
the percentage of carbon 14 remaining and time.
(c) Using INTERSECT, determine the time that elapses
until half of the carbon 14 remains.
(d) Verify the answer found in part (a).

14. Estimating the Age of a Fossil A fossilized leaf contains
70% of its normal amount of carbon 14.
(a) How old is the fossil?
(b) Using a graphing utility, graph the relation between
the percentage of carbon 14 remaining and time.
(c) Using INTERSECT, determine the time that elapses
until half of the carbon 14 remains.
(d) Verify the answer found in part (a).

15. Cooling Time of a Pizza A pizza baked at 450°F is re-
moved from the oven at 5:00 PM into a room that is a con-
stant 70°F.After 5 minutes, the pizza is at 300°F.
(a) At what time can you begin eating the pizza if you
want its temperature to be 135°F?
(b) Using a graphing utility, graph the relation between
temperature and time.
(c) Using INTERSECT, determine the time that needs to
elapse before the pizza is 160°F.
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