34 Lesson 34

34.1 Exponential Growth

Exponential Growth Model: Suppose y is a differentiable function of ¢ such that dy = ky,
where k is a constant. Then,

y(t) = Ce™,

where C' is a constant. We say that k is the proportionality constant of growth rate. The
constant C' is the initial value of y.

Example: Given that % = 5y and y(2) = 10, find y(¢). What is y(4)?
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Example: The rate of change of a population of a city is 42 = kP, where P is the population

after t years.
1. If P =200 when ¢t =0 and P = 400 when ¢ = 2, what is P(4)?
2. If P =200 when ¢t = 1 and P = 400 when ¢ = 2, what is P(4)?
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So, P¥)= 200e * = 200(e"*)%: 200-27*
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P(4)= 200°2 = 200-4 = 800
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Hence, PI=100e'"

PLY)= looce‘“"")" 2 100-2' = 1600

Example: Suppose I invest $500 into a savings account where the interest is compounded
continuously. After 3 years, there is $700 in my account.

1. What is the annual interest rate? €= Find .

2. How much money is in the account after 6 years?
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