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APES SUMMER ASSIGNMENT UNIT 1 ENERGY FLOW IN ECOSYSTEMS-5 parts  
 
RESOURCES: 

1.  EBOOK BFW ENVIRONMENTAL SCIENCE FOR ADVANCED PLACEMENT 1ST EDITION 
CHAPTER 2 PGS 36-46.  If you don’t have access yet to the ebook, I suggest these links. 
AP College Board Videos on key topics      APES Videos Mr. Anderson    APES in a box videos by topic 

2.  FEEDBACK LOOP WORKSHEET pdf document.  On Google Classroom Summer Assignment 
3.    ECOLOGICAL FOOTPRINT short reading below & website for calculating your ecological footprint 

 
Do the Math from chapter 2 PG. 38 
Calculating Energy Use and Converting Units 

Your electricity bill shows that you use 600 kWh of electricity each month. Your refrigerator, which is 15 

years old, could be responsible for up to 25 percent of this electricity consumption. Newer refrigerators are 

more efficient, meaning that they use less energy to do the same amount of work. If you wish to conserve 

electrical energy and save money, should you replace your refrigerator? How can you compare the energy 

efficiency of your old refrigerator with that of the more efficient new models? 

Your refrigerator uses 500 watts when the motor is running. The motor runs for about 30 minutes per hour 

(or a total of 12 hours per day). 

1. How much energy does your refrigerator use? 

0.5 kW × 12 hours/day = 6 kWh/day 

6 kWh/day × 365 days/year = 2,190 kWh/year 

2. How much more efficient is the best new refrigerator compared with your older model? 

The best new model uses 400 kWh per year. Your refrigerator uses 2,190 kWh per year. 

2,190 kWh/year − 400 kWh/year = 1,790 kWh/year 

3. Assume that you are paying, on average, $0.10 per kilowatt-hour for electricity. A new 

refrigerator would cost you $550. You will receive a rebate of $50 from your electric company 

for purchasing an energy-efficient refrigerator. If you replace your refrigerator, how long will it 

be before your energy savings compensate you for the cost of the new appliance? 

You will save 

1,790 kWh/year × $0.10/kWh = $179/year 

Dividing $500 by $179 indicates that in less than 3 years, you will recover the cost of the new appliance. 

Your Turn: Environmental scientists must often convert energy units in order to compare various types of 

energy. For instance, you might want to compare the energy you would save by purchasing an 

energy-efficient refrigerator with the energy you would save by driving a more fuel-efficient car. Assume 

that for the amount you would spend on the new refrigerator ($500), you can make repairs to your car 

engine that would save you 20 gallons (76 liters) of gasoline per month (1 liter of gasoline contains the 

energy equivalent of about 10 kWh). Using this information and TABLE 2.1, convert the quantities of both 

gasoline and electricity into joules and compare the energy savings. Which decision would save the most 

energy? 
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https://www.youtube.com/playlist?list=PLoGgviqq4847IAo58jX32INd_UxDVW0YJ
https://www.youtube.com/playlist?list=PL6f6ag6dLEYktrqJxhfwhef-IiFe8RTni
https://vimeo.com/channels/apesinabox/videos


1.  Show work here.  All units must be included for all answers.  You may take a photo of 

your work and post it or type it here, but only for this question.  4pts 

 

2. Summary questions from ebook reading or using the links I provided.  Type your answers 

under each question. 10pts 

●  What is the difference between power and energy? 

● Explain potential energy, kinetic energy & chemical energy.  Provide an example of 

each that can be found in ecosystems. 

● Define the 1st and 2nd Laws of Thermodynamics.  Provide examples of each that 

can be found in ecosystems. 

● Provide an example of how organisms convert energy from one form to another. 

● Provide an example of an open system and a closed system. 

3. Feedback Loop (PDF) WORKSHEET QUESTIONS.  Answers go under each question. 6pts 

1. According to the diagram, what changes will occur in the atmosphere as a result of 

global warming? 

2. What do you think will cause these changes to occur? 

3. How will the changes in the atmosphere affect the ocean?  Explain. 

4. How will the changes in the ocean affect cloud formation? 

5. How might larger clouds make the Earth cooler? 

6. Do you think that this feedback mechanism will 

 increase (a positive feedback)  

or decrease (a negative feedback) the effects of global warming? Why? 

 

4.  ECOLOGICAL FOOTPRINT short reading  

Ecological Footprint  World Wildlife Fund  

For more than 40 years, humanity’s demand on nature has exceeded what our planet can replenish. 

We would need the regenerative capacity of 1.6 Earths to provide the natural resources and ecological 

services we currently use. 

This is possible only in the short term. Only for a brief period can we cut trees faster than they 

mature, harvest more fish than the oceans can replenish, or emit more carbon into the atmosphere 
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than the forests and oceans can absorb. The consequences of “overshoot” are already clear: habitat 

and species loss, and accumulation of carbon in the atmosphere. 

The Ecological Footprint adds up all the ecological services people demand that compete for space. It 

includes the biologically productive area (or biocapacity) needed for crops, grazing land, built-up 

areas, fishing grounds and forest products. It also includes the area of forest needed to absorb carbon 

dioxide emissions that cannot be absorbed by the ocean. Carbon from burning fossil fuels has been 

the dominant component of humanity’s Ecological Footprint for more than half a century and its share 

continues to grow. 

Both biocapacity and Ecological Footprint are expressed in a common unit called a global hectare 

(gha). In 2012, the Earth’s total biocapacity was 12.2 billion gha, or 1.7 gha per person, while 

humanity’s Ecological Footprint was 20.1 billion gha, or 2.8 gha per person. The Ecological Footprint is 

unequally distributed, with residents of high-income countries placing a disproportionate pressure on 

nature as they use more than their fair share of the Earth’s resources. At the other end of the scale, 

people in some of the world’s lowest-income countries struggle to meet basic needs. 

I have included a diagram from the WWF to help you answer the questions below.  

 

Type your answers here.  Short answers only!  8pts 

1.  What are the 4 categories of ecosystem services?  Provide an example of 1 for each category. 
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2. What are 2 human activities that lead to depletion of resources? 

3. What may be 1 human activity that is linked to increased loss of forests, increased fertilizer 

consumption, increased carbon dioxide output and increased use of freshwater? 

4. How has technology played a role in our exploitation of Earth’s resources? 

5.  Calculate Your Ecological Footprint  

Calculating Your Ecological Footprint  

One method of calculating your ecological footprint is the Ecological Footprint Calculator. This calculator has 

some simple questions that are used to calculate your ecological footprint.   CLick the link 

Eco Footprint calculator 

Click on Take the First Step.  It will ask for your email, but it saves your data.   Make sure you use ADD 

Details to Improve Accuracy!  There will be a circle dial that you move to change your answer.  Click the 

arrow to advance.  

Fill in your Ecofootprint from the website 6pts 

1.  How many Earths do you require?______.  Click details to answer these questions. 

2. What is your ecological footprint in hectares?___________How does your footprint compare to the 

average American? 

3. On the pie chart, what are the 1st and 2nd largest percentage categories? 

4. On the consumption categories to the right, what are the 2 largest for you? 

5. What is your carbon footprint?______ CO2 in tonnes/year.  List three things you do that 

increase your ecological footprint. 

6. Click Explore Solutions, What are 3 things that you could do differently now to reduce the 

size of your ecological footprint?  
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http://www.footprintcalculator.org/

