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1. The population of a town increases by 5 percent every year. So after t years the population
is P (t) = A(1 + r)t is given by P (t) = A(1.05)t where A is the initial population.

In the following, round up your answers to the next whole number.

a) (5 points) If A = 1000, what will be the population in 4 years?

b) (10 points) If the population has to reach 2000 in 10 years, what should be the initial
population A?

Solution:

(a) In 4 years the population is 1000(1.05)4 = 1000(1.2155) = 1215.5 and after rounding up
you get 1216.

(b) We have P (10) = 2000 and we need to find A. Plugging in this information into

P (t) = A(1.05)t we get

2000 = A(1.05)10 =⇒ 2000 = A(1.62889) =⇒ A = 2000/1.62889 = 1227.8

After rounding up we get 1228 as the population now that will result in 2000 people in 10
years.

2. ( 10 points) In problem 1 if you start with 1000 when will it reach 2000? This is called
doubling time and it is the same no matter what population you start with.

(extra credit 5 points) Show that no matter what A is in problem 1, it will reach 2A in the
same time (whatever you got in the first part of this problem).

Solution: Plugging in P (t) = 2000 and A = 1000 in the equation of problem 1 we get

2000 = 1000(1.05)t =⇒ 2 = 1.05t =⇒ log2 = log(1.05t)

log2 = tlog(1.05) =⇒ t = log2/log1.05 = 14.2 years.

If you took ln of both sides that would give you the same answer as well.

In the above you see that whatever amount you start with, it would get canceled on both
sides so you would get the same result. Here is the proof, with A in the place of 1000:

2A = A(1.05)t =⇒ 2 = 1.05t =⇒ t = log2/log1.05 = 14.2 as before.


