ID# ________ Name: ___________________________ DG:        DD:         TI: ________
Homework # _________ Exponential Growth                Grade: ______/_____ = _____%

Introduction:

In ecological terms, a population is a group of interbreeding organisms of the same species occupying a space.  Populations gain new members though birth and immigration, and lose members through death and emigration.  Population ecology is the study of how environmental factors such as heredity, predation, and food supply combine to influence and limit population growth.

During this activity you will draw potential growth curves. Potential growth curves are essentially the same for all species: they depict a population’s potential for growth. Actual population growth curves are S shaped and rise then balance out at equilibrium. (See figure 2) Potential growth curves keep rising because there is nothing to stop the population increase. An example of this is the overall human population.

Questions:

Answer the following questions using complete sentences.

I) Give a real life example of a population.

__Any population of organisms that can successfully breed.____________________

2) What are factors that can influence population growth?
__ Populations gain new members though birth and immigration, and lose members through death and emigration. ________________________________________ 

3) Explain why the potential growth curve (humans) and the actual growth curve (animals/plants) have a different shape.

___ Actual population growth curves are S shaped and rise then balance out at equilibrium. Potential growth curves keep rising because there is nothing to stop the population increase. An example of this is the overall human population.  Technology has allowed humans to exceed their carrying capacity. __________________________
_____________________________________________________________
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Part A: Exponential Human Population Growth
Objective:

You will draw a graph of human reproduction without limiting factors.

A human female generally becomes biologically mature at 14 years and reaches menopause (age a woman stops being able to conceive children) at age 50.  Allow for one year between children, half of who are female.

Procedure:

Calculate population sizes for five generations, and record their numbers below.
a) Generation 1

36 years of producing children, we will start generation 1 with 1 girl and 1 boy.
The girl will reproduce having how many children?

The number of generation 1 girls: 9

The number of generation 1 boys: 9

4) Total number of children: __18__
b) Generation 2

The 9 generation 1 girls will reproduce having how many children?

The number of generation 2 girls: __81__

The number of generation 2 boys: __81__

5) Total number of children: __162_
c) Generation 3

The __81__ generation 2 girls will reproduce having how many children? 

The number of generation 3 girls: __729_

The number of generation 3 boys: __729_

6) Total number of children: _1458_

d) Generation 4

The _729__ generation 3 girls will reproduce having how many children?

The number of generation 4 girls: _6561_

Then number of generation 4 boys: _6561_

7) Total number of children: _13122_
e) Generation 5

The _6561_ generation 4 girls will reproduce having how many children?

The number of generation 5 girls: _59049_

The number of generation 5 boys: _59049_

8) Total number of children: _118098_

9) Graph your results below.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part B: Human Population Growth

In part B you will apply your knowledge of potential and actual population growth to gain an understanding of human population dynamics.

Use figure 3 on the last page to answer the following questions.

Examine the human population growth curve in figure 3 to determine what the global human population was for the following years.
10) 1325: _.5 billion_

11) 1500: _1 billion_

12) 1750: _1.5 billion_

13) 1850: _2 billion_

14) 1950: _3 billion_

15) 1995: _4 billion_

Now estimate what the global human population will be for the year:

16) 2025: _10 billion_

Conclusion Questions:
16) Define population:

__ A population is a group of interbreeding organisms of the same species occupying a space. _________________________________________________________
17) List three environmental factors that combine to influence and limit population growth.

____ Three environmental factors that combine to influence and limit population growth are disease, death and emigration. _____________________________________
__________________________________________________________________________________________________________________________
18) Describe an actual growth curve.

___ Actual population growth curves are S shaped and rise then balance out at equilibrium. _____________________________________________________________
19) Why do potential growth curves keep rising?

___ Potential growth curves keep rising because the population has found a way to exceed the carrying capacity of the environment. ___________________________
20) What are things that could stop a population growth curve from continuously going up?

__ Things that could stop a population growth curve from going up are death, disease and emigration. __________________________________________________

__________________________________________________________________________________________________________________________
21) Why do you think the world population growth curve goes up so drastically from 1940 through 2000?

____ The world population growth curve goes up from 1940 through 2000 because of the advancements in technology and medicine as a result of the industrial revolution. ______

________________________________________________________________________________________________________________________________________________
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Potential growth curves are geometric, and are essentially the same for all species: they depict a population’s potential for growth.  An actual population growth curve is S-shaped, and shows a characteristic plateau.  Actual growth curves often contain spurts, waves, and crashes.  Factors that determine the shape of actual growth curves are numerous including nutrient availability predation, range, density, light, water, and temperature.














By M. Singer and K. G. Baum


