_________________________________Guided Notes Applications of Exponential Models and Natural change models
Growth Models
Exponential Growth Model
A(x) = P(1+r)x
= P(b)x
A(x) = population after time x
P = initial population
r = rate of change as a decimal
x = time passed since initial
observation
b= change factor (growth factor)>1
Natural Growth Model
A(x) = Perx
A(x) = population after time x
P = initial population
r = rate of change as a decimal
x = time passed since initial
er = change factor > 1
THIS MODEL needs to be given or the
phrases “follows the natural growth
model” or CONTINUOUSLY grows
r>0

Decay Models
Exponential Decay Model
A(x) = P(1-r)x
= P(b)x
A(x) = population after time x
P = initial population
r = rate of change as a decimal
x = time passed since initial
observation
b=change factor (decay factor) < 1
Natural Decay Model
A(x) = Perx
A(x) = population after time x
P = initial population
r = rate of change as a decimal
x = time passed since initial
er = change factor < 1
THIS MODEL needs to be given or the
phrases “follows the natural growth
model” or CONTINUOUSLY grows
r<0

Compound Interest Models
𝑟
A(x) = P(1+𝑛)nx
A(x) = account balance after time x
P = initial deposit into account
r = rate of change as a decimal
n = number of times interest is
compound over a year
x = time passed since initial
observation
1
when n →∞ then (1+𝑛)n→e
annually → n = 1
quarterly→ n = 4
monthly → n = 12
weekly → n = 52
daily
→ n = 365
continuously → A(x)= Perx

1. A population of 12000 bugs is said to grow exponentially at a rate of 1.2% per day
a. State the model __________________________________
X (number of days since initial
observation)
A(x)
(Number of bugs since initial
observation)

0

b. Label at least three
points on the graph

5

10

15

20

c. Determine when this bug population doubles

d. Determine when this bug population is 1.6 times the original
population

2. A population of 100 slugs reaches 175 in 90 days , if this population of slugs is said to grow exponentially, then
determine the rate of change as a decimal, as a percent, and write the population model.

3. A population of 1500 salmon is said to decay exponentially at a rate of 3.56% per year
a. State the model __________________________________
X (number of years since initial
observation)
A(x)
(Number of fish since initial observation)

0

5

10

b. Label at least three points on
the graph

15

20

c. Determine when this salmon population is half of its
initial size

d. Determine when this salmon population is 1000

4. A population of 150 coyotes reaches 120 in 2 years, if this population of wolves is said to decay exponentially,
then determine the rate of change as a decimal, as a percent, and write the population model.

1 𝑛

5. Complete the table for the following expression b = (1 + 𝑛)
n
b
n
b

2

12

52

365

1000

2000

5000

10000

6. Use your calculator to determine the number of seconds in a year

1 𝑛

7. Determine b = (1 + 𝑛) with the number of seconds you found in #6 as n

8. Use your calculator to determine the value of e

Simple interest model
account
P=1000
n = 1 r = 0.025
State the Account
Balance model

Monthly
compounded interest
P=1000
n=12 r = 0.025
State the Account
Balance model

Weekly compounded
interest
P=1000
n=52 r = 0.025
State the Account
Balance model

Daily compounded
interest
P=1000
n=365 r = 0.025
State the Account
Balance model

Continuously
compounded interest
P=1000
n =∞ r =0.025
State the Account
Balance model

Complete the table
x years
A(x)
0
5
10
15
20

Complete the table
x years
A(x)
0
5
10
15
20

Complete the table
x years
A(x)
0
5
10
15
20

Complete the table
x years
A(x)
0
5
10
15
20

Complete the table
x years
A(x)
0
5
10
15
20

9. What was the balance in the account for the 1000 investment at 2.5% interest in a SIMPLE interest account after
20 years?

10. How much interest was paid (Interest = A(x) -P) after 20 years in the simple interest account?

11. What did you notice about both the account balances (A(x)) and the Interest earned (A(x) -P) as n got larger?

12. The average cost of attending four years of college is said to be approximately 102,000.
a. If you got a federal Stafford loan at a rate of 4.53% for 20 years, then how much would you eventually
pay for college?

b. How much of that was interest? (The federal loan program follows the continuously compounded
interest model)

13. A certain radioactive element decays really slowly. If 99.5% of the material is still present in 100 years
a. Use the natural decay model to determine the model for this radioactive element.

b. State the rate of decay per year as a percent.

14. Another radioactive element is said to follow this model A(x) = Pe-0.0021x.
a. Determine the amount of time this model will take to reduce 100 grams of the material to 50 grams of
the material. (this is called the radioactive half life of the material)

b. What was the rate of decay as a percent per year?

15. A population of rabbits is said to follow the natural growth model at a rate of 2.4% per year. Given that your
initial population is 500 rabbits:
a. Complete the related table
Time in years
Population after
time

0

5

10

15

b. Determine when this rabbit population reaches 15000 (round to three decimal places)

20

Another way to signify the “natural growth or natural decay model” is to say that the population change is proportional
to the population

