C?JollegeBoard

Advanced Placement
Program

AP® Environmental Science
2004 Sample Student Responses

The materialsincluded in these files are intended for noncommer cial use by
AP teachersfor course and exam preparation; permission for any other use
must be sought from the Advanced Placement Program®. Teachers may
reproduce them, in whole or in part, in limited quantities, for face-to-face teaching
purposes but may not mass distribute the materials,
electronically or otherwise. This permission does not apply to any
third-party copyrights contained herein. These materials and any copies
made of them may not be resold, and the copyright notices
must beretained asthey appear here.

The College Board is anot-for-profit membership association whose mission is to connect students to college success and opportunity.
Founded in 1900, the association is composed of more than 4,500 schools, colleges, universities, and other educational organizations. Each year, the
College Board serves over three million students and their parents, 23,000 high schools, and 3,500 colleges through major programs and servicesin

college admissions, guidance, assessment, financial aid, enrollment, and teaching and learning. Amongits best-known programs are the SAT®, the
PSAT/NMSQT®, and the Advanced Placement Program® (AP®). The College Board is committed to the principles of
excellence and equity, and that commitment isembodied in all of its programs, services, activities, and concerns.

For further information, visit www.collegeboard.com

Copyright © 2004 College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, AP Central,
AP Vertical Teams, APCD, Pacesetter, Pre-AP, SAT, Student Search Service, and the acorn logo are registered trademarks of the
College Entrance Examination Board. PSAT/NMSQT is aregistered trademark of the
College Entrance Examination Board and National Merit Scholarship Corporation.

Educational Testing Service and ETS are registered trademarks of Educational Testing Service.

Other products and services may be trademarks of their respective owners.

For the College Board’ s online home for AP professionals, visit AP Central at apcentral.collegeboard.com.




o’?'Al

2. West Fremont is a community consisting of 3,000 homes. A small coal-burning power plant currently supplies
electricity for the town. The capacity of the power plant is 12 megawatts (MW) and the average household
consumes 8,000 kilowatt hours (kWh) of electrical energy each year. The price paid to the electric utility by
West Fremont residents for this energy is $0.10 per kWh. The town leaders are considering a plan, the West
Fremont Wind Project (WFWP), to generate their own electricity using 10 wind turbines that would be located
on the wooded ridges surrounding the town. Each wind turbine would have a capacity of 1.2 MW and each
would cost the town $3 million to purchase, finance, and operate for 25 years.

(a) Assuming that the existing power plant can operate at full capacity for 8,000 hrs/yr, how many kWh of
electricity can be produced by the plant in a year?

(b) At the current rate of electrical energy use per household, how many kWh of electrical energy does the
community consume in one year?

(c) Compare your answers in (a) and (b) and explain why you would or would not expect the numbers to be
the same.

(d) Assuming that the electrical energy needs of the community doanot change during the 25-year lifetime of the
wind turbines, what would be the cost to the community of the electricity supplied by the WFWP over 25
years? Express your answer in dollars/kWh.

(e) Identify and explain TWO environmental benefits to West Fremont of switching from coal to wind power
and TWO environmental costs to West Fremont of switching from coal to wind power. -
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ADDITIONAL PAGE FOR ANSWERING QUESTION 2
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2. West Fremont is a community consisting of 3,000 homes. A small coal-burning power plant currently supplies
electricity for the town. The capacity of the power plant is 12 megawatts (MW) and the average household
consumes 8,000 kilowatt hours (kWh) of electrical energy each year. The price paid to the electric utility by
West Fremont residents for this energy is $0.10 per kWh. The town leaders are considering a plan, the West
Fremont Wind Project (WFWP), to generate their own electricity using 10 wind turbines that would be located
on the wooded ridges surrounding the town. Each wind turbine would have a capacity of 1.2 MW and each
would cost the town $3 million to purchase, finance, and operate for 25 years.

(a) Assuming that the existing power plant can operate at full capacity for 8,000 hrs/yr, how many kWh of
electricity can be produced by the plant in a year?

(b) At the current rate of electrical energy use per household, how many kWh of electrical energy does the
community consume in one year?

(c) Compare your answers in (a) and (b) and explain why you would or would not expect the numbers to be
the same.

(d) Assuming that the electrical energy needs of the community do not change during the 25-year lifetime of the
wind turbines, what would be the cost to the community of the electricity supphed by the WFWP over 25
years? Express your answer in dollars/kWh.

(e) Identify and explain TWO environmental benefits to West Fremont of switching from coal to wind power
% and TWO environmental costs to West Fremont of switching from coal to wind power.
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2. West Fremont is a community consisting of 3,000 homes. A small coal-burning power plant currently supplies
electricity for the town. The capacity of the power plant is 12 megawatts (MW) and the average household
consumes 8,000 kilowatt hours (kWh) of electrical energy each year. The price paid to the electric utility by
West Fremont residents for this energy is $0.10 per kWh. The town leaders are considering a plan, the West
Fremont Wind Project (WFWP), to generate their own electricity using 10 wind turbines that would be located
on the wooded ridges surrounding the town. Each wind turbine would have a capacity of 1.2 MW and each
would cost the town $3 million to purchase, finance, and operate for 25 years.

(a) Assuming that the existing power plant can operate at full capacity for 8,000 hrs/yr, how many kWh of
electricity can be produced by the plant in a year?

(b) At the current rate of electrical energy use per household, how many kWh of electrical energy does the
community consume in one year?

(c) Compare your answers in (a) and (b) and explain why you would or would not expect the numbers to be
the same.

(d) Asshming that the electrical energy needs of the community do nét change during the 25-year lifetime of the
wind turbines, what would be the cost to the community of the electricity supplied by the WFWP over 25
years? Express your answer in dollars/’kWh.

(e) Identify and explain TWO environmental benefits to West Fremont of switching from coal to wind power
and TWO environmental costs to West Fremont of switching from coal to wind power.
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