AP Environmental Science
Adapted from:  Dr. Mankiewicz

Population growth equations to know for the AP exam
N = population size
B = births
D = deaths
I = immigrants
     E = emmigrants
Simple growth rate of a population



N1= N0 + B - D+ I – E

Intrinsic Rate (r) of increase for population growth     
r = B - D

Rate of change of population size



dN  =  rN      dN = N1- N0








dt 










OR









(N1- N0) =  r(N0)








(t1- t0)

Net growth rate of a population  (R0)


R0 =  N1











         N0
Doubling time for a population (rule of 70)

Dt=70/ R0
Annual % rate of natural population change

% = (B – D)  x 100%








         1,000
Practice Problems

1. In 1950, the population of a small suburb in Los Angeles, California, was 20,000. The birth rate was measured at 25 per 1000 population per year, while the death rate was measured at 7 per 1000 population per year. Immigration was measured at 600 per year while emigration was measured at 200 per year. Calculate the population size in 1951.

2. Calculate the change in the population in the first problem.

3. Calculate the rate of increase for population growth for the first problem.
4. Calculate the net growth rate of the population described in the first example. A population that was not growing would have a net growth rate of 1. A population that was doubling would have a net growth rate of 2, and so on.

5. A population had a growth rate of 1.7 in 1995. In what year would the population be double its current value?  Assume all other factors are constant.

6. In 2,000, the world birth rate was 22 births per 1000 people. The world death rate was 9 deaths per 1000 people. Calculate the percent world growth rate.

7. 
Uganda has a crude birth rate of 48 and a crude death rate of 18.4.  Calculate the percent population growth rate for Uganda.

KEY: 

1. 20,760

2. 760 people per year

3. 38 out of 1000

4. 1.038

5. 41 years = 2036

6. 1.3

7. 2.96

