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1.

Problem

Suppose that a sample of beef broth initially contains 16 bacterial cells. After 4.0 h, there are 1.6 × 106 bacterial cells in the sample. Assuming that the bacteria reproduce at a constant rate, calculate the growth rate of the bacterial population for the given time interval.
What Is Required?
You must determine the growth rate (gr) of the bacterial population for the given time.

What Is Given?

The values required to calculate the change in population size ((N): The original number of bacterial cells was 16. The final number of bacterial cells is 1.6 × 106.

The change in time ((t) is given as 4.0 hours.

Plan Your Strategy

Calculate (N.
Calculate 
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Act on Your Strategy

Step 1

(N = (1.6 ( 106 bacteria) ( 16 bacteria

      = 1 599 984 bacteria

Step 2
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Check Your Solution
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2.

Problem

The Alberta greater sage grouse population was about 4375 in 1970. By 2002, the population was estimated to be only about 350 birds. Assuming that the population decreased at a constant rate, calculate the growth rate for the population from 1970 to 2002.
What Is Required?

You must determine the growth rate (gr) for the Alberta greater sage grouse population from 1970 to 2002.
What Is Given?

The values required to calculate the change in population size ((N): The original number of grouse was 4375. The final number of grouse was 350.
The values required to calculate the change in time ((t): The beginning of the time frame is 1970. The end of the time frame is 2002.

Plan Your Strategy

Calculate (N.

Calculate (t.
Calculate 
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Act on Your Strategy

Step 1
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Step 2
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Step 3
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Check Your Solution
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3.

Problem
Lemna minor, a species of duckweed, can reproduce to form new plants very quickly. Suppose that a small backyard pond contains 25 L. minor plants, and the expected growth rate of the population is 1.0 × 102 plants per day. Predict how many L. minor plants the pond will contain after 31 days.
What Is Required?
You must determine the size of the L. minor population after 31 days.
What Is Given?  

The original number (N) of Lemna minor plants in the pond: 25 plants

The growth rate (gr) of the population over 31 days: 1.0 × 102 plants per day

The time frame ((t): 31 days
Plan Your Strategy

Rearrange the formula for growth rate to solve for (N.

Find the value of (N.

Add the original number of plants in the population (N) to the change in population size ((N) to determine the final number of individuals in the population.

Act on Your Strategy

Step 1
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Step 3

Final number of individuals in population = ΔN + N = 3100 ( 25 = 3125 plants

Check Your Solution
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4.

Problem

According to population surveys of piping plover (Charadrius melodus), there were 34 of these birds on Dowling Lake, Alberta, in 1992. The next year, the population of piping plover on Dowling Lake was 39. Calculate the per capita growth rate for the piping plover population during the entire survey period.
What Is Required?

You must determine the per capita growth rate (cgr) for the piping plover population during the survey period.
What Is Given?

The values required to calculate the change in population size ((N): The original number of piping plover was 34. The final number of piping plover was 39.
Plan Your Strategy

Find the value of (N.

Calculate cgr.

Act on Your Strategy

Step 1
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Step 2
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Rounding to the correct number of significant digits, the per capita growth rate is 0.15.

Check Your Solution
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5.

Problem

Between 1996 and 2001, Cochrane, Alberta, was the fastest growing municipality in Canada, with a per capita growth rate of 0.589. There were about 7424 people living in Cochrane in 1996. How people lived there in 2001?
What Is Required?
You must determine the population of Cochrane, Alberta in 2001.

What Is Given?

The value of the per capita growth rate (cgr): 0.589

The number of people living in Cochrane, Alberta in 1996 (N): 7424

Plan Your Strategy

Rearrange the formula for per capita growth rate to solve for (N.

Find the value of (N.

Add the original number of people in the population (N) to the change in population size ((N) to determine the final number of individuals in the population.

Act on Your Strategy

Step 1
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Step 2
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Step 3

Final number of individuals in the population = ΔN + N 

= 4373 people + 7424 people = 11 797 people

Check Your Solution
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6.

Problem
The experimentally re-introduced grey wolf population of Idaho was 310 at the beginning of 2004. Over the year, 112 pups were born and 49 individuals died or were removed from the study area. Calculate the per capita growth rate of this grey wolf population during the study period.
What Is Required?
You must determine the per capita growth rate of the grey wolf population during the study period.
What Is Given?

The values required to calculate the change in population size ((N): The number of pups born (b) was 112. The number of individuals that died or were removed from the study area (d + e) was 49. 

The original number (N) of wolves in the population: 310 wolves

Plan Your Strategy

Calculate (N.

Calculate cgr.

Act on Your Strategy

Step 1
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Step 2
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Rounding to the correct number of significant digits, the cgr is 0.20.
Check Your Solution
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