Lab #3 & #4
Instructions:  This is really just a homework assignment that is more applied than some of the other problems.  You will have a little time to work in small groups in class, but probably only this only on the day that the lab is distributed.  You are still allowed to work in groups outside class.  In fact, I encourage you to work in groups!  This is due on Thursday, March 3 by 9:15.  If you arrive/turn it in after 9:15, I won’t accept it.

*Lab #3 
Make sure that you explain your answers in a way that relates to chapter 4, even if you 



have an explanation that is intuitive.  In other words, explain your intuition using math.

This project studies a fire management technique called firebreaks, which reduce 


the damage done to forests by forest fires.  A firebreak is a strip of land where the 


vegetative matter has been removed.  They are 0.01km in width and stretch from 


one side of the forest to the other starting from the leading edge of the forest (many 


firebreaks are used as roads).  Between the firebreaks are “stands of trees.” These 


stands are protected from fires in other stands of trees by the firebreaks.  The 


firebreaks, can help to confined forest fires to smaller areas, but using too many 
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firebreaks results in the loss of too much forest.  Below is a diagram of a forest 


divided into stands by firebreaks.


a)
How much forest area is lost as a result of 1 firebreak in a forest that is 50 km in 


length? Write an expression for the area lost by all firebreaks if there are “n” 


firebreaks.

b)
Write an expression for the total width of all the stands of trees in a forest that is 


50 km wide, dependent upon “n” breaks.  Hint:  The width of the forest less the breaks’ 


width.
c)
Write an expression for the length of a single stand of trees.  Hint: Use b) 


and the fact that there are “n” breaks.
d)
When a forest fire starts in a stand, the firebreak will (in theory) prevent the spread 


to another stand.  Write an equation that describes the total area lost in a forest 


fire (with “n” firebreaks).  Hint:  Remember that all firebreaks are lost forest as well.

e)
What is the number of firebreaks that will minimize the total area lost to a forest 


fire in a 50km by 50 km forest?  Hint: Optimize the total area of forest lost in a forest with 


“n” firebreaks.
*Lab #4 
Make sure that you explain your answers in a way that relates to chapter 5, even if you 



have an explanation that is intuitive.  In other words, explain your intuition using math.

Plants in a pond take CO2 out of the water during the day (for use in photosynthesis) 


and at night they put CO2 back in the water (due to respiration).  Animals in a pond 


are constantly adding CO2 to the water (also due to respiration).  Biologists are 


interested in how the net rate at which the CO2 enters the water of the pond, varies 


during a 24-hour period beginning and ending at sunrise.  The rate is measured in 


millimoles (mmol) of CO2 per liter of water.  At sunrise there is 2.600 mmol of 


CO2 present per liter of water.


Use the story and the graph below to answer the questions.  The graph shows the 


net rate at which CO2 is added to water in a pond as a function of hours from 


sunrise.


a)
What can you tell about life in the pond based on the fact that the net rate of CO2 


addition is negative during the daylight hours (0 to 12 hours after sunrise) and positive 


during the hours of darkness (12 to 24 hours after sunrise)?

b)
Does the graph of net rate at which CO2 is added to the water over time support 


the hypothesis that some scientists have suggested, “Plants respire at a constant 


rate at night and photosynthesize at a constant rate during the day.”?  What about 


the graph lead you to your conclusion.

c)
At what point in the 24 hour period, from sunrise, was the CO2 content the 


lowest?  Use the graph and your skills in this chapter to find what the lowest level 


of CO2 in the pond, as a number of mmol.  Hint:  This is like the last 2 examples from 


section 5.4 and the 5.5 examples that you did for homework.  Don’t use areas of boxes.
d)
During the 12 hours of darkness, what was the approximate amount of CO2 


released into the water?  Hint:  Use the box method.
e)
Answer the following question, using the graph and c) & d)’s answers as support.


     Is the CO2 in the pond at equilibrium?  Use complete thoughts.

f)
Estimate the CO2 content of the water at two-hour intervals throughout the 24-


hour period, creating a table of the values with the independent and dependent 


values listed.

g)
Make a graph (on your own graph paper) based upon the table in f).  Label both axes 


appropriately.

h)
What is the relationship between the original graph and your graph?
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