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Reality Math 
Dot Sulock, University of North Carolina at Asheville 
 
World Population 
 
1.  The Bad News 
 
World Population is growing rather rapidly. 

 
http://www.subdude-
site.com/WebPages_Local/Blog/topics/environment/enviro_worldPopGrowth_charts.htm 
 
World Population Growth 

From http://geography.about.com/od/obtainpopulationdata/a/worldpopulation.htm 

Year Population   
1 200 million   
1804 1 billion   
1927 2 billion   
1960 3 billion   
1975 4 billion   
1987 5 billion   
1999 6 billion   
2009 6.8 billion   
2011 7 billion   
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 1.   (a) World population increased from 2009 to 2011 by how many people? 
  Use that increase in two years to find the world population increase in   
  (b) new people per day 
  (c) new people per hour 
  (d) new people per minute 
  (e) new people per second 
 
 2.  The population of Charlotte, NC is about 750,000.  
  (a)  How many days does it take for world population to increase by as  
  many people as live in Charlotte?   
  (b)  In one year, the world population is increased by how many Charlotte- 
  equivalents? 
 
 2.  The Good News 
 
The world population growth rate is decreasing, as we can see from the graph below. 
 
 

 
 
 3.  When was there a sudden drop in the world population growth rate and what  
  happened to cause that drop? 
 
 4.  Estimate the highest ever world population growth rate and the year that it 
 occurred.   
 
 3.  The Rule of 70 
 
70
100r

 = doubling time in years,  r is the annual growth rate of an exponential function 
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For example, if r = 3.5%, it will take 70/100(0.035) = 70/3.5 = 20 years for whatever it is 
to double. 
 
Say our bank account is earning 5% compound interest.  According to the rule of 70, the 
balance will double in 70/100(0.05) = 70/5 = 14 years.  Let’s test out the rule of 70. 
 
Say we start with a balance of $1000.  After 14 years our balance will grow to 
$1000(1+0.05)14.   $1000(1+0.05)14 = $1980, so we see the balance about doubled in 14 
years.  The rule of 70 was pretty good at estimating the doubling time. 
 
Now we will try the rule of 70 for estimating the doubling time for a 2% population 
growth rate.  70/100(0.02) = 70/2 = 35 years would be our estimate. 
 
Say the population was 3 billion at our starting time. 
 
(3 billion)(1 + 0.02)35 = 6 billion.    Wow!  The rule of 70 works very well for estimating 
population doubling time.   
 
In 1963, when the world population growth rate peaked at 2.19%, the world population 
was 3.2 billion. 
 
 5.   (a)  Estimate the doubling time for world population if the growth rate  
  remained at 2.19%.   
  (b)  Complete this table assuming the growth rate remained at 2.19%. 
  Horrible scenario. 
 

year World Population 
1963 3.2 billion 

 6.4 billion 
 12.8 billion 
 25.6 billion 

 
 
 Fortunately the world population growth rate decreased a lot, to the present rate of 
1.1% (or maybe 1.15%, the article and other sources are a bit ambiguous). 
 
 6.   (a)  Estimate the doubling time for world population if the world 
 population growth rate remains at 1.1%. 
  (b)  Complete this table assuming the growth rate remains at 1.1%. 
 

year World Population 
2012 7.05 billion 

 14.1 billion 
 28.2 billion 
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 4.  National Population Growth Rates  
 
 7.   If these population growth rates continue,  

nation population 
growth rate 

Population  __  more people in __ years 

Burundi 3.9% 8,000,000 8,000,000 more people in 18 years 
India 1.46% 1,171,000,000 (a) 
China 0.48% 1,338,000,000 (b) 
Russia -0.51% 142,000,000 Rule of 70 works only for increases 

US 0.97% 312,000,000 312,000,000 more people in 72 years 
http://en.wikipedia.org/wiki/List_of_countries_by_population_growth_rate 
 
  (c)  Reflect.  Which of these five nations poses the biggest threat to the  
   planet from the viewpoint of population? 
 
 5.  Population Density    
 
 8.  Let’s look at crowdedness again. 

region and type population Land area People/sq. km.  
China   1.3 billion 9.7 million km2 

 
134 

North Carolina  9.8 million 139,400 sq km 
 

70 

Bangladesh 150 million 147,600 sq km 
 

(a) 

United States 314 million 9,827,000 sq km 
 

(b)  

World 7 billion 149,000,000 sq km (c) 
 

http://worldatlas.com/aatlas/populations/usapopa.htm 
 
  (d)  Is the world generally more or less crowded than the US? 
 
If you and your spouse produce only two children, you have achieved zero population 
growth with your children replacing you when you die.  Your children must do the same 
so if each child married another person, they could have two children to replace 
themselves. 
 
  9.  Reflect.  Zero Population Growth is achieved when people only replace 
 themselves.  Thus a couple could have at most ______ children and ______ 
 grandchildren and be part of ZPG.   
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