AP Environmental Science (APES) Summer Work

Purpose: AP Environmental Science challenges students to think about human activity, and the consequences it
may have on the planet we live on. My class, along with the AP exam itself, challenges students with problems
involving mathematical calculations along with creating conversations on controversial issues that may have
more than one solution. My summer work not only addresses problems that are realistic to the types of
calculations seen on an AP exam, but it also forces students to see both sides of a controversial issue: organic
farming.
Assignments: Complete all of the following
1. Metric Conversion and Scientific Notation Sheets (use provided notes for assistance)
a. A quiz on both metric conversions and scientific notations will occur in the first week of class.
2. AP Environmental Science Math Problems (use provided notes for assistance)
3. Take notes on Chapters 1 and 2 of your textbook: Environmental Science: A Global Concern
a. The material in these chapters will be included in your first unit test, given within first two
weeks of class.
Notes:
· The assignments attached are expected to take approximately 4-6 hours. Plan accordingly.
· For students who are away during registration, they may drop their assignment off either prior to June 30,
or after August 1 in the Guidance Office.
· It is recommended that you either a) photocopy or b) take pictures of the assignment as a backup, in case
the assignments are accidentally misplaced.

Name :

Score :

Metric Unit Conversion - Length
Convert :

1) 52.174 cm =

mm

2)

81.66 m =

cm

3)

9360 cm =

m

4) 416.8 mm =

cm

5)

28 km =

m

6)

55700 m =

km

7)

38.68 cm =

mm

8)

8.94 km =

m

9)

68.2 m =

cm

10)

7150 cm =

m

11)

19778 m =

km

12)

880 mm =

cm

13)

63.71 m =

cm

14) 42.33 km =

m

15)

9090 cm =

m

16) 17550 m =

km
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Name :

Score :

Scientific Notation
Simplify and express in scientific notation:
Example 1
6 × 106
8 × 104

Example 2
(8 × 105) (6 × 103)
(8 × 105) (6 × 103) = 48 × 105 × 103

6
× 106 × 10ˉ4
8
= 7.5 × 101
=

= 48 × 108
= 4.8 × 109

Simplify each problem and express the answer in scientific notation.
1)

5 × 107
4 × 104

2) (4 × 106) (6 × 108)

Answer :
3) (3 × 103) (2 × 102)

Answer :
8
5) 17 × 10
4 × 105

Answer :
7) (2 × 104) (7 × 106)

Answer :

Answer :
4)

15 × 104
8 × 102

Answer :
6) ( 9× 102) (4 × 105)

Answer :
9

8) 20 × 10
1 × 107

Answer :

AP Environmental Science: Math Problems
An explanation of the math that you will see on this assignment, and on the AP Exam
Because the AP Environmental Science exam will have at least one Free Response Question (FRQ) that will be math-related, it is
important that we understand how to solve them effectively.
The one main concern students have is that, on the exam, NO CALCULATORS WILL BE PERMITTED. As a result, I will introduce
helpful suggestions / strategies that can help you solve any mathematical problems.
Scientific Notation:
Because you will see many large (and small) numbers in environmental science, understanding scientific notation is important.
Below is an explanation of how to handle both BIG and SMALL numbers.
In both cases, you are moving the decimal so that your number
is BETWEEN 1 and 10. The number of decimal spaces moved
represents the exponent above the 10. For big numbers, your
exponent is POSITIVE, for small numbers, your exponent is
NEGATIVE.
Mutiplying / Dividing with Scientific Notation:
In order to solve many of the math problems, understanding how to multiply / divide with scientific notation is important.

For multiplying, ONLY the
numbers in the front will
multiply. The exponents will
ADD.
For dividing, ONLY the numbers
in the front will divide. The
exponents will SUBTRACT.
Metric Scale:
You will encounter the metric scale in this class. To go from one unit to another, you simply move the decimal the correct
number of spaces in the correct direction.
Below is a list of common metric prefixes you will see. The BASE units are Meters (distance), Liters (volume) and Grams (mass)
Mega(M)

BASE
DeciMeter, Liter, Gram
(d)
(m, L, g)
Each box represents a decimal space moved. Even the blank ones.
Kilo(k)

Hecto(h)

Deca
(da)

Ex. 45.0 cm = ____m


Centi(c)

Milli(m)

Answer: 0.45 m.

Explanation: going from CENTImeters (cm) to meters (m) means moving the decimal TWO spaces to the LEFT.

Determining Percent Increase/Decrease:
When calculating the percent change of something, refer to the following:

2

3

Metric Scale with AREA (x ) or VOLUME (x )
When dealing with converting metric units for AREA or VOLUME, we must remember that these units are dealing with
SQUARED and CUBIC units of distance respectively.
Area: since units of area are SQUARED, you DOUBLE the amount of decimal spaces you would usually move. For
example, going from KILOmeters (km) to meters (m) normally means moving the decimal THREE spaces RIGHT. However,
2

2

going from km to m means moving the decimal SIX spaces RIGHT.
Volume: since units of volume are CUBED, you TRIPLE the amount of decimal spaces you would usually move. For
example, going from KILOmeters (km) to meters (m) means moving the decimal THREE spaces RIGHT. However, going from
km3 to m3 means moving the decimal NINE spaces RIGHT.
Dimensional Analysis:
Dimensional analysis is a fancy way of describing the process where you cancel the units you do not want, in an effort to find
the units you do want. Think of it as a journey.
Let’s use the example below as an example. The goal is to convert 24 inches into feet.
You start by writing the GIVEN amount, units
included, over 1. The next series of steps are for
setting up fractions of EQUAL amounts.
We know that 12 inches is equal to 1 foot, which is
why they are in the same fraction. The numbers are
different because the UNITS are different.
The units you start with will be on the BOTTOM of the
next fraction, so those units will cancel. The TOP of the
fraction will be NEW units. They may not be the units
you want in your final answer, but they may help you
get to the final units you need, seen in this more
complicated example from miles to inches.

To solve, you multiply the numbers above the fraction, and divide by any numbers below the fraction.
Common Environmental Science Units:
While most units in Environmental Science will look familiar to you from other science classes, there will be a few that may
not be so obvious.
2



Hectare (ha) – a unit of area, especially large amounts of area. 1 hectare is equal to 10,000 square meters (m )



Kilowatt-hour (kWh) – a unit used to measure the amount of electricity produced in one hour. This is often seen in
terms of energy usage, energy efficiency, and energy costs. If kilowatt hours are not already given, you achieve them by
MULTIPLYING the kilowatts given, by the number of hours given.



Cubic Meter (m ) – as previously discussed, any unit of distance cubed represents a unit of VOLUME. Commonly, you





3

2

have to calculate cubic meters by MULTIPLYING an area (m ) by a distance (m). When multiplying, make sure your units
are the SAME.

AP Environmental Science: Math Problems
On the Free Response section of the AP Exam (worth 40% of the total score), there is ALWAYS one math-based question that
you need to answer. Solve them WITHOUT a calculator. In order to receive credit, you MUST show all work needed.
1.

Approximately 30 million mobile devices were sold in 1998 in the United States. The number sold increased to 180
million devices in 2007.
a. Calculate the percent increase of mobile device sales from 1998 to 2007.
b. Each mobile device sold in 2007 contained an average 0.03 grams of gold. Calculate the number of grams of
gold that were used in the production of mobile devices sold in 2007.
c. Assume that the average mass of each mobile device is 0.1 kilograms. The United States Environmental
Protection Agency (EPA) estimates that about 10 percent of the mobile devices sold in 2007 were recycled.
Calculate the mass (in kilograms) of the mobile devices sold in 2007 that were NOT recycled.

2.

Answer the following questions regarding Battery Electric Vehicles (BEVs) and Internal Combustion Engine (ICE)
vehicles.
a. Assume that the fuel efficiency of the ICE vehicle is 25 miles per gallon (mpg) and that gasoline costs $3.75
per gallon (gal). Calculate the cost of gasoline per mile.
b. The charger supplies energy to the BEV battery at an average rate of 4.0 kilowatts (kW) and full-charged the
BEV battery in 7.0 hours. The car will run for 100 miles on a full charge. The cost of electricity is $0.11 per
kilowatt-hour (kWh).
i. Calculate the cost of the electricity to fully charge the battery. Assume that the battery is not
charged to begin with.
ii. Calculate the cost of electricity per mile to drive the BEV.

3.

Use the assumptions below to answer the questions that follow:
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The biomass of the forest increases at an annual rate of 2.7x10 kg/ha
The forest biomass is 50% carbon, by mass
5




b.
c.
d.
e.
4.

 Each year the district uses 3.0x10 gallons of fuel oil for heating and hot water
 10 kg of CO2 is produced when 1 gallon of fuel oil is burned
 1.0 kg of CO2 contains 0.27 kg of carbon.
 The cost of putting 1 ha of the forest into conservancy is $12,000.
Calculate the mass of carbon, in kg, that is accumulated and stored in 1.0 ha of forest in one year.
Calculate the mass of carbon, in kg, that is emitted by the district as a result of its fuel-oil consumption in one
year.
Calculate the number of hectares (ha) of forest the school district needs to conserve in order to offset the
carbon released in one year by the school burning its fuel oil.
Calculate the amount of money the school district must raise for the conservation project.

Under optimal conditions, the emission rate of methane by termites is approximately 70 kilograms of CH 4 per year,
7

per 1,000 termites. Given a density of 4.7x10 termites per hectare and optimal conditions, calculate the annual
amount of methane emitted, in kilograms, by the termites inhabiting a 2,000 hectare forest.
5.

Estimate the potential reduction in petroleum consumption (in gallons of gasoline per year) that could be achieved in
the United States by introducing electric vehicles under the following assumptions:





The mileage rate for the average car is 25 miles per gallon (gal) of gasoline.
The average car is driven 10,000 miles per year.
The United States has 150 million cars.
10 percent of United States cars could be replaced with electric vehicles.

6.

In order to model the effects of ocean acidification on coral reefs, some simplifying assumptions can be made. Use
the assumptions below to perform the calculations that follow:



2

Assume that the total global area of corals growing in reefs is 2.5x10 m 
Assume that corals grow only vertically and that the average vertical growth rate of
corals is 3mm/year



Assume that the average density of CaCO3 in corals is 2.0x10 kg/m 
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3

3

a.
b.

Calculate the current global increase in volume, in m , of CaCO3 in coral reefs.
Calculate the current annual global increase in mass, in kg, of CaCO3 in reefs.

c.

Because of ocean acidification, it is expected that in 2050 the mass of CaCO3 deposited annual in coral reefs
will be 20 percent less than is deposited currently. Calculate how much less CaCO 3, in kg, is expected to be
deposited in 2050 than would be deposited today.

7.

The City of Fremont operates a municipal solid-waste landfill. The annual precipitation in Fremont is 200 mm/year.
Of this rainfall, 50% of that water infiltrates through the landfill cover soil into the waste, and the other half is surface2

level runoff. The landfill has an area of 10,000 m . Of the water in the landfill, 90% passes through a drainage system
3

and is treated at a cost of $10 / m , while the other 10% leaches into the surrounding soil. The surrounding soil contains
a heavy metal called cadmium, a substance commonly found in batteries.
a.

b.
c.

8.


3

Calculcate the volume, in m , of each of the following:
i. The amount of water infiltrating the landfill per year
ii. The amount of water actually being treated per year
What is the annual cost of treating the water you found in Part A (ii)?
3

Given the cadmium concentration is 2.0 g/m , calculate the mass of cadmium, in kilograms, released into the
surrounding soil per year.

Use the data below to answer the questions that follow:
 The shopping center’s parking lot is 200 meters long and 100 meters wide
2







Fremont has an area of 10 km 
Impervious surfaces cover 20% of Fremont’s area.





The Fremont water treatment plant treats 5,000 m of domestic sewage per day.



The Fremont water treatment plant has the capacity to treat 10,000 m of combined
sewage and storm water per day.



3

3

3

a.

Calculate the volume of water (in m ) that runs off the shopping center’s parking lot after a 5cm rainfall
event. Assume that all the water that falls on the parking lot runs off.

b.

Calculate the volume of storm-water runoff (in m ) generated in all of Fremont by a 5cm rainfall event.
Assume that only the impervious surfaces generate runoff.
Assume that all of the runoff that you calculate in Part B is captured by the storm sewers in one day.

c.

3

3

Calculate the volume of untreated water (in m ) that bypasses the plant as a result of the storm. (Note that
3

the plant still receives 5,000 m of domestic sewage per day).

