Introduction (page 157)

Discussion 1

a. Describe the number of gallons mentioned above in more familiar terms. For example, how many times would this much oil fill up your classroom?

b. How is the environment affected when oil is spilled into a body of water?

c. What methods are used to clean up oil spills?

Discussion 2.

a. In Part b of the exploration, how is the volume of oil in the drop related to the volume of oil in the slick?

b. Describe the geometric properties of the oil slick after the additional drops of oil were added.

c. How thick do you think the oil slick is?

d. How could you estimate the area covered by the surface of the oil slick?

e. When an oil spill occurs in the real world what natural factors might affect the shape of the slick?

Activity 1
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Discussion

a. When using a grid to estimate area, why do you divide the number of partially covered squares by 2?

b. How could you modify the grid used in Part a of the exploration to obtain more accurate estimates of area?

c. How might an environmental engineer find the area covered by the surface of an oil spill?

d. 1. Compare the two estimates you obtained for the volume of each slick.


2 .If you were in charge of cleaning up slick B, which estimate would you use?

Activity 2

Exploration Page 163

Discussion

a. What observations did you make concerning the spread of the oil, the shape of the spill, and the area covered by the spill?

b. What problems did you encounter in measuring the area covered by the oil spills?

c. 1 . How does the precision of your measurement of the mean radius affect the accuracy of the calculated area?


2 .
What implications does your response have for measuring actual oil spills?

d.
1 . Describe the area you predicted for an oil spill of 1 L 
(approximately 25,000 drops) in Part g of the exploration.


2 . Do you think that this prediction is realistic? Explain your response.

e.
Is it reasonable to assume that 0 drops of oil produce an oil spill with a surface area of 0 cm? Explain your response.

f .
1 . Describe any pattern you observed in the ratios of surface area to volume determined in Part h of the exploration.


2 .
What method might you use to find a single number m to represent all these ratios?


3 .
If this value of m were used to write an equation y = mx, what would each variable represent in terms of the oil spills?


4 .
How does this equation compare to the one you found in Part f of the exploration?


5 .
Could this equation be used to accurately predict the area of an oil spill of 500 bbl on the ground? If not, how could you change the model to improve the prediction?

g .
Given the direct proportion y = mx, describe how the values of y change as:



1 . the values of x increase



2 . the values of x decrease.

h .

Are an oil spill's area and volume directly proportional? Explain your response.

i .

If you know any point with coordinates (p, q) on the graph of a direct proportion, what is the slope of the line"
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Activity 3

Exploration

Discussion

a. 1. What should be true of each value for B • h calculated in Part c of the exploration?

2 . Do the class values support this conclusion? Explain your response.

b .
Describe the graph obtained in Part a of the exploration.

c .
Consider a right circular cylinder and a right triangular prism with the same base areas. Each contains an equal volume of water. Does the height of the water depend on the shapes of the bases?

d .
1. In the exploration, what happened to the height of the water as it was poured into containers with larger base areas?


2 .
Is the height directly proportional to the area of the base? Explain your response.

e .
Do you think that examining the heights of liquid in a series of containers with increasing base areas provides a good model of the spread of an oil spill? Explain your response.
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