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1 Exponential Growth and Decay with the Natural

Base

Today’s class only introduced the idea of exponential growth and decay, so I’ll cover that here.

We define the general equation for exponential growth as

y(t) = aekt

where y(t) is the value at time t, a is the initial value, and k is the growth constant.

Usually, we’ll need to solve for k given information.

Problem: when will a population reach 50000 people if there are 10000 people initially and
triples every two years?

Since the questions gives us the growth rate (”triples every two years”), we’ll create the
datapoint (2,30000) which repreesnts the population after two years.
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We’ll then plug this and given information into our equation y(t) = aekt and solve for k, the
growth constant:

30000 = 10000e2k

=⇒ 3 = e2k

=⇒ ln 3 = ln e2k = 2k

=⇒ k =
ln 3
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Now we can write the population as an exponential function of time:

y(t) = 10000ekt = 10000e
ln 3
2

t

The question asks for the time when the population y(t) is 50000, so we plug that in:

50000 = 10000e
ln 3
2

t

=⇒ 5 = e
ln 3
2

t

=⇒ ln 5 = ln e
ln 3
2

t =
ln 3

2
t

=⇒ t =
ln 5
ln 3
2

 =
2 ln 5

ln 3
years

Also, e is the base since it’s easily differentiable in calculus. I had to look this up because I
was confused why we didn’t use simple bases (like 1

2
) for half-life decay.

Have a great week!
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