APES Release Questions (2003-2011)
	Liters of  Water in Oceans Treated per Hectare

	Pacific
	340

	Atlantic
	20

	Arctic
	30000

	Indian
	4.5


Comfort in Numbers Continued

1. Use the Table to Help you with the Following:

a. Calculate the number of hectares required to treat 15,000 gallons of water for:
i. Atlantic

ii. Arctic

b. Convert the units from Liters per Hectare into Gallons Per Square Meters  (1 Gallon = 4.0 Liters; 1 hectare = 10,000m2] for:

i. Pacific

ii. Indian

2. In order to produce one shirt for the new J. Crew campaign, workers need to pick 1.0x104 grams of raw cotton.  Of that amount, 40% of the cotton is utilized for the shirt, while the rest is discarded as waste.  Of that 40% that is used, 90% of it is processed and treated with dye, while the remaining percentage is discarded as additional waste.
a. How much cotton, in kilograms, is actually used to make this T-Shirt?

b. How much cotton, in decagrams, is discarded as waste?

c. What is the percentage of cotton utilized, compared to the original amount acquired by the works?

d. If the cost of treating the cotton with dye is $25/lb.  How much does it cost to dye and treat 5 cotton shirts (1 kg = 2.2lbs)?

3. Under optimal conditions, the production rate of amylase, an enzyme used in the digestion process, by RNA is approximately 8.0x105 kilograms of protein per hour per 100 strands of DNA.

a. Given a density of 3.0x108 strands of DNA per square meter and optimal conditions, calculate the hourly amount of protein produced, in kilograms, by DNA inhabited a 20 square meter cytoplasm (it’s a really big cell).

4. We as Americans are lazy.  Rather than walking short distances, we have decided to drive there instead.  Estimate the reduction in petroleum consumption (in gallons of gasoline per day) given the following conditions:

i. The mileage rate for the average car driving these short, residential distances is 20 miles per gallon of gasoline

ii. The average distance spent driving these short distances is 4 miles per day

iii. The US has the potential to have 200 million cars on the road each day
iv. 25% of these Americans decide to walk short distances each day instead.
5. Acid rain is a problem that plagues the Eastern United States.  As a result, water treatment plants are high in demand in this region.  In Pennsylvania, the annual rainfall is 400 cm/year.  50% of this is left untreated.  The other half enters a pre-treatment plant whose area is 5000 square meters.  20% of this pre-treated water is automatically placed back into the soil to serve as irrigation water.  The concentration of acid in this water is 2.0g acid/m3 of water.  Finally the other 80% of water enters the actual drainage system.  The cost for treatment of this water is $11/m3 of water.
a. Draw a diagram, representing this treatment process, indicating the percentages of water treated/not treated.

b. Calculate the volume, in m3, of the following:

i. The water that enters the pre-treatment facility every year

ii. The amount of water that enters the actual treatment facility annually

c. What is the annual cost for treating this acid rain water?

d. Calculate the mass of acid, in kilograms, that enters the soil to serve as irrigation water.

6. Kudzu is a type of ivy that is infecting the crops of the South.  It grows at an exponential rate, and damages everything in its path.  Use the following assumptions to help you answer the corresponding questions:

i. Kudzu encompasses an area of 2.5x106 m2 in the Southern United States.

ii. The ivy grows at a rate of 2 dam/year
iii. The average density of kudzu in the South is about 5.0x104 kg/m3
a. Calculate the ANNUAL increase in volume, in m3, of kudzu in the southern United States.

b. Calculate the current ANNUAL increase in mass, in kg, of kudzu in the southern US.

c. Due to the introduction of a poisonous gas that is harmful to kudzu, the southern states hope to decrease the mass of kudzu by 40% over the next fifty years.  Calculate how much less kudzu, in kilograms, is expected with the introduction of this poisonous gas.

