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Section 13.1: Human Population: Past and Present 
Section 13.1 Questions, page 652 
1. A population can increase despite a decrease in growth rate. The population growth 
rate is a measure of change in a fixed time period. The actual population numbers can 
increase even if its rate of growth decreases. The amount of increase in a population 
decreases as the rate decreases but the actual population continues to increase. 
2. Immigration and emigration numbers are not included in world population formulas 
because the planet is a closed population. People cannot immigrate or emigrate to or from 
Earth. 
3. When determining the rate of natural population growth, increasing birth rates show an 
increase in the rate of population growth, and increasing death rates show a decrease in 
the rate of population growth. If birth rates exceed death rates, then the population will 
increase. If the death rates exceed birth rates, the population will decrease. If both rates 
are equal, there will be ZPG (zero population growth). 
4. (a) Answers may vary. Sample answer: The Earth is a closed system that has a finite 
carrying capacity because there are no new resources being added to the planet. When 
carrying capacity is reached or exceeded, there will not be sufficient resources (food, 
water, territory) for the whole population. The population will likely decline, just as the 
other populations studied in Chapter 12 declined when they exceeded carrying capacity. 
(b) Answers may vary. Sample answer: Despite a decreasing growth rate, ZPG will not 
occur until approximately 2080 at which point statisticians predict the world’s population 
will be approximately 10 billion. Based on the known environmental impacts of today’s 
population, Earth cannot support 10 billion people. Even though scientific and 
technological discoveries over time may increase food and water supplies to support 
more people than currently inhabit Earth, it is doubtful that we will be able to increase 
food and water supplies enough to support approximately 3 billion additional people.  
5. Answers may vary. Sample answer: In order to model population growth in this 
family, the mathematical models must identify their assumptions and limitations. In both 
models portrayed on the graph below, it is assumed that each female has one child, the 
model is for five generations, no female dies, and all children are female.  
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