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Section 113 Exponential Growth and Decay

EQ: How are exponential functions applied to real life 
situations?

f(t) = a(1 + r)t f(t) = a(1  r)t
Exponential GROWTH Exponential DECAY

a: original amount (a > 0)

r: rate as a decimal

t: time 

y or f(t): final amount

remember ... exponential function:  
f(x) = abx

Feb 248:20 PM

A sculpture is increasing in value at a 
rate of 8% per year, and its value 
in 2000 was $1200. 

Write an exponential growth function to model this situation. 

Find the sculpture’s value in 2006. 

*Mark the text!

Function with time substituted: ________________________

Ending Value: _________________

Feb 248:29 PM

The population of a local stream is 
decreasing at a rate of 14% per year.
The original population was 48,000. 

Write the exponential decay function

Find the population in 7 years. 

Function with time substituted: ________________________

Ending Value: _________________

Feb 248:21 PM

Application of growth (business)

Compound interest: 
Interest earned or paid on both the principal 
and previously earned interest.

 f(t) = P(1 + r)ntn
P: Principal (original amount)

r: interest rate (as a decimal)

n: Number of times interest is compounded per year

monthly: quarterly: annually:

t: time in years

A(t): final amount

Feb 248:22 PM

$15,000 is invested at a rate of
4.8% compounded monthly for 2 years.

compound interest function:

Find the balance after 2 years. 

Function with time substituted: ________________________

Ending Value: _________________

Feb 248:19 PM

Common application of exp. decay (chemistry)

HalfLife: 
The amount of time it takes for ½ of a substance to decay. 

A(t) = P(0.5)
h
t

P: original amount of substance

t:  time

h:   half life 
      (given as time)

A(t):  final amount

units of time must match!
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Astatine12 has a halflife of 2 seconds.
Find the amount left from the same 500 gram 
sample of astatine after 1 minute.

Function: _____________

Function with time substituted: ________________________

Ending Value: _________________

Feb 248:19 PM

Assignment:

Worksheet 113

 

Feb 248:22 PM

$1200 is invested at a rate of
2% compounded quarterly for 3 years.

Write the compound interest function
for this situation. 

Find the balance after 3 years. 

The population of a town is decreasing
at a rate of 3% per year.
In 2000 there were 1700 people. 

Find the population in 2012. 

Write the exponential decay function

Feb 248:19 PM

Exponential growth:

When a quantity increases by the 
same rate (r) in each time period (t). 

The value of the quantity at any given time 
can be calculated as a function of the rate 
and the original amount. 

Feb 248:19 PM

An exponential decay function has the form

f(t) = a(1  r)t, where a > 0.

f(t) represents the final amount.

a represents the original amount.

r represents the rate of decay expressed as a decimal.

t represents time.

Feb 248:19 PM

An exponential growth function has the form

      f(t) = a(1 + r)t, where a > 0

y or F(t) represents the final amount.

a represents the original amount.

r represents the rate of growth expressed as a decimal

t represents time in years
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Exponential decay:

When a quantity decreases by the 
same rate (r) in each time period (t). 

The value of the quantity at any given time 
can be calculated as a function of the rate 
and the original amount. 

Feb 248:29 PM

For exponential growth, the value inside the
parentheses will be greater than 1 because 
r is added to 1. 

For exponential decay, the value inside the 
parentheses will be less than 1 because 
r is subtracted from 1. 

What is the difference between
exponential growth and exponential decay?

growth decay

Hint...

F(t) = a(1  r)tF(t) = a(1 + r)t

Feb 277:46 AM

Astatine has a halflife of 2 seconds.
Find the amount left from a 500 gram sample
of astatine after 12 seconds.
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Intermediate Algebra Worksheet 11-3

            Name:  _____________________ Hour:___


Exponential Growth and Decay

Write an exponential growth function to                               model each situation. Then find the value of             the function after the given amount of time.


1. Annual sales for a fast food restaurant are $650,000 and are increasing at a rate of 4% per year; 5 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


2. The population of a school is 800 students and is increasing at a rate of           2% per year; 6 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


3. 70 northern sea otters have been experiencing an annual growth rate                    of 18%; 4 years.


Equation:  ________________________


Ending value:  _____________________


Write an exponential decay function to model each situation. Then find the value of the function after the given amount of time.


4. The population of a town is 2500 and is decreasing at a rate of 3% per year; 5 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


5. The value of a company’s equipment is $25,000. The value is decreasing at a rate of 15% per year; 8 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


6. A 35 gram sample of Iodine-131 has a half-life of approximately 8 days; 32 days

Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


7. A 40 gram sample of Sodium-24 has a half-life of 15 hours; 60 hours.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


Write a compound interest function to model each situation. Then find the balance after the given number of years.


8. $50,000 invested at a rate of 3% compounded monthly; 6 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


9. 43,000 invested at a rate of 5% compounded annually; 3 years.


Equation:  ________________________


Simplified Eq:_____________________


Ending value:  _____________________


For each situation: a. identify it as exponential growth or exponential decay,                                             b. write the formula/equation used to calculate the answer, and c. solve the equation


10. 
$65,000 is invested at a rate of 6% compounded quarterly. Find the balance after 12 years.


a.   __________
b.______________


c. ________________________


12. 
A town’s population was 3800 in 2005 and is growing at a rate of 2% every year.        Find the town’s population in 2025.


a.   __________
b.______________


c. ________________________


13.  
$800 is invested at a rate of 4% and is 


compounded monthly.  Find the 


balance after 10 years.


a.   __________
b.______________


c. ________________________


14. 
Monthly car sales for a Ford Taurus are $350,000 and are decreasing at a rate of 3% per month. Project the monthly sales in 6 months.


a.   __________
b.______________


c. ________________________


15.
$17,000 is invested at 3% compounded annually. Find the balance after 6 years.


a.   __________
b.______________


c. ________________________


16. 
A 30-gram sample of Iodine-131 has a 


half-life of 8 days. Find the amount remaining after 24 days.


a.   __________
b.______________


c. ________________________


17.  
$23,000 is invested at 2% compounded quarterly.  Find the balance after 8 years.


a.   __________
b.______________


c. ________________________


18.  
An internet chat room has 1200 participants and participation is decreasing at a rate of 2% per year. Project the number of participants using              the chat room in 5 years.


a.   __________
b.______________


c. ________________________


19. 
The population of a town is 4200 and is increasing at a rate of 3% per year. 


Find the town’s population in 7 years. 


a.   __________
b.______________


c. ________________________


20.
The bird population in a wooded area is decreasing by 3% each year from a population of 1250. Find the bird population after 6 years.


a.   __________
b.______________


c. ________________________
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