Module 1: Electricity, Work, and Power

1. What unit indicates the rate at which electricity is being produced by a solar panel, i.e., the unit of power?

a. volt

b. ohm

c. cm

*d. watt

[bookmark: _GoBack]e. watt hour


2. Consider a 1 cm3 block of each of the materials below. Which would be the best conductor of electricity?

a. glass

b. rubber

*c. copper

d. water

e. wax


3. Which is associated with the generation of DC electricity?

a. solar panel

b. wall socket in a house

c. high-tension power line

d. lead-acid storage battery in a car

*e. a & d


4. Consider two circuits made with solar panels, and each panel produces electricity at 18 Volts with a current of 0.2 Amps. In circuit S the two panels are placed in series. In circuit P the two panels are placed in parallel. Which is true?

a. in S the voltage will be 36 V and the current will be 0.2 Amps

b. in P the voltage will be 18 V and the current will be 0.4 Amps

c. in S the voltage will be the same as in P

d. in P the current will be the same as in S

*e. a & b


5. When current flows through a wire it produces a magnetic field. This principle is at the heart of the functioning of

a. solar panels

b. incandescent lights

*c. electric motors

d. steam engines

e. hair-dryers


Module 2: Passive Designs for Optimizing with Nature

6. Heating degree days refer to

a. the number of degrees the average daily temperature is above freezing

b. the number of days the average daily temperature is above freezing

c. the number of days the average daily temperature is below freezing

*d. the number of degree days the average daily temperature is below the optimum inside temperature

e. the number of degree days the average daily temperature is above the optimum inside temperature


7. The seasons on Earth are an outcome of

a. the annual rotation of Earth around the sun

b. during Earth's elliptical orbit, the different distances of Earth from the sun

*c. the angle of rotation of Earth on its axis in relation to the sun

d. seasonal sunspot activity

e. seasonal changes in global ocean currents


8. Southern-exposure windows

a. provide opportunities for direct gain heating in the Southern Hemisphere

*b. let sunshine in, and the glass traps heat inside the building

c. can be used to cool buildings during summer

d. have high thermal mass to retain heat during the night

e. provide the greatest interior heating during late afternoon/early evening


9. Solar chimneys take advantage of

*a. density differences between hot and cool air to provide building circulation during summer

b. UV light in solar radiation to neutralize acidic chemicals in chimney smoke

c. direct heating of air in the chimney that is then used to heat the building

d. high temperatures in the chimney to facilitate cooking

e. the opaque surface of the chimney to deflect incoming solar radiation


10. A British Thermal Unit (BTU) is

a. the English equivalent of a Metric Thermal Unit (MTU)

b. a stand-alone unit used to heat homes where electricity is not available

c. one degree Celsius

d. one degree Fahrenheit

*e. the amount of energy required to heat 1 pound of water 1 degree Fahrenheit


Module 3: Thermal Energy from Light 

11. The source of sunlight is

a. the combustion of oxygen and hydrogen in the sun

b. the splitting of uranium atoms in the sun

*c. the fusion of hydrogen atoms in the sun

d. the vibration of carbon atoms in the sun

e. c & d


12. Two units to measure heat are

*a. calories and Joules

b. calories and Watts

c. calories and degrees C

d. degrees C and degrees F

e. BTUs and degrees F


13. The greenhouse effect requires which of the following?

a. an absorber that converts short-wave radiation to long-wave radiation

b. a substance that permits the passage of short-wave radiation at a higher rate than the return of long- wave radiation

c. a source of pollution to make it work

d. energy from combustion of fossil fuels

*e. a & b


14. To make the most efficient solar thermal collector, it should be painted

a. white

b. light blue

c. orange

d. yellow

*e. black


15. To maximize the storage capacity of heat for use in a solar furnace after the sunset, one should

a. build the solar collector on the north side of the house in the Northern Hemisphere

*b. incorporate substances like salts that go through a change of state (solid to liquid) as they warm

c. store the heat in dry air

d. plant trees to shade the solar collector

e. open the windows of the house at night


Module 4: Energy from Biofuels

16. The energy stored in biofuels

a. is potential energy

b. is kinetic energy

c. is derived from the sun through the process of photosynthesis

d. is of higher quality and easier to use than electricity

*e. a & c


17. A consequence of the widespread use of oil in lamps in the 18th and 19th centuries was

a. the overharvesting of forests

b. the extinction of the passenger pigeon

*c. the near extinction of almost all types of whales

d. massive air pollution problems in the countryside

e. a & d


18. Which would have the least negative impact on the environment?

a. burning wood in open fires for cooking and heating

b. producing ethanol from corn with genetically modified corn

*c. using municipal sewage to produce biogas

d. burning manure in stoves for cooking

e. producing and burning charcoal for cooking


19. For a given area of land, which is the most efficient way to use sunlight to produce energy?

a. growing corn for ethanol production

b. growing wood to use to burn to make steam

*c. placing photovoltaic solar cells to make electricity

d. raising corn to feed to cattle, then extracting the fat from the cattle to burn in power plants

e. a & b


20. The advantages of using solar cookers include

a. they work just as well on cloudy and sunny days

b. they require no fuel

c. they produce no air pollution

d. they are less likely to start a kitchen fire than stoves that burn fuels

*e. b, c & d


Module 5: Energy to and from Earth 

21. Heat is being generated continuously in the interior of Earth owing to

a. radioactive decay of selected elements in minerals

b. frictional heat of rocks grinding together

c. nuclear fusion reactions occurring in Earth's molten core

*d. a & b

e. b & c


22. Enhanced Geothermal Systems

*a. operate using a process similar to hydraulic fracturing

b. mine molten rock and distribute them where heat is needed

c. typically are built in regions of low tectonic activity to avoid earthquake damage

d. typically are built in regions where Earth's crust is fairly thick

e. do not re-use water


23. Ground a few meters below the soil surface is at a fairly constant temperature because

a. groundwater has high heat capacity and so maintains the constant temperature

*b. the ground is insulated from the seasonal excursions in temperature at the soil surface

c. the heat from geologic "hot spots" gets redistributed fairly evenly

d. magma flows deep underground provide the heat to keep the ground warm

e. global climate change has altered the usual seasonal changes in ground temperature


24. Most homes in Iceland are heated with geothermal water because

a. Iceland is surrounded by the ocean that never freezes

b. the salinity gradient between salt and freshwater is sufficient for rapid heat exchange

*c. Iceland lies atop the spreading seafloor, and thermal springs are abundant

d. warm water is pumped from the North Sea to Iceland.

e. the sedimentary rocks of Iceland are loaded with geothermal water


25. Geysers like "Old Faithful"

a. occur mostly in the Appalachian Mountains

b. shoot cold water into the atmosphere at regular intervals

c. are always found atop rich oil deposits

d. can be connected to operate with ground source heat pumps

*e. occur where heat from geologic hotspots is sufficient to generate steam


Module 6: Better Ways to Illuminate 

26. Prior to the advent of electricity, homes were illuminated using candles, gas lamps, and kerosene lamps. Compared to modern lighting these technologies

a. did not provide much light

b. provided more light than today's lamps

c. posed a constant fire hazard

d. all of the above

*e. a & c

27. The incandescent light bulb has been around since the 1800s and is widely used, but compared to compact fluorescent or LED bulbs they are considered

a. expensive

*b. less efficient

c. costly to produce

d. all of the above

e. b & c

28. An important aspect of fluorescent bulbs is that they

a. are very expensive

b. are not very efficient

*c. should not be thrown into the trash bin

d. become too hot to touch

e. do not generate much light


29. Rank the following bulbs (incandescent, fluorescent, LED) from the most energy efficient to the least energy efficient.

a. incandescent, fluorescent, LED

b. incandescent, LED, fluorescent

c. LED, incandescent, fluorescent

*d. LED, fluorescent, incandescent

e. fluorescent, LED, incandescent


30. In the context of energy efficiency, the "payback period" refers to

a. how long an appliance lasts

b. how much energy an appliance consumes

c. how cost-efficient it is to purchase an appliance

d. how long it takes for an appliance to turn on

e. the period of time for an appliance's warranty


Module 7: Using Wind to do Work

31. Prevailing winds that blow in the Northern and Southern Hemispheres result from

a. the equal amount of sunlight received by all parts of Earth

b. the atmospheric circulation cells powered by heating from the sun

c. the Coriolis effect working on air that is moving north or south

d. the tilt of Earth

*e. b & c


32. The amount of lift generated by an airfoil can be increased by

a. decreasing the airspeed

*b. increasing the area of the foil

c. increasing the drag in the design of the foil

d. increasing the temperature of the air

e. c & d


33. The structure on a sailboat that counters the tendency for the boat to slip sideways when sailing closer to the direction of the wind is called a

*a. keel

b. bilge

c. mast

d. halyard

e. bow pulpit


34. During the 17th and 18th centuries, windmills in the United States and Europe were put to work to

a. produce electricity

b. pump water

c. grind grain

d. power machinery

*e. b, c, & d


35. If constructing a wind farm to generate electricity, the most important thing one must know is

a. the average solar illumination for the area

b . the average temperature for the area

c. the average wind speed at a height of 1 m above the ground

*d. the average wind speed at 80 m above the ground

e. a & b


Module 8: Creating Electricity from Light 

36. Concentrated Solar Thermal power plants:

a. produce electricity using photovoltaic cells

b. work best in areas like tropical rainforests

*c. use sunlight to run steam engines that power electric dynamos

d. are easy to place in crowded cities

e. a & b


37. In the 19th century, inventors Mouchot and Ericsson both demonstrated devices that

a. turned sunlight into electricity

*b. turned sunlight into mechanical energy

c. turned mechanical energy into synthetic sunlight

d. turned sunlight into wind energy

e. c & d


38. Photovoltaic cells use which principle explained by Einstein to produce electricity?

a. the magnetic induction effect

b. the thermoelectric effect

*c. the photoelectric effect

d. the second law of thermodynamics

e. the galvanic electrical effect


39. Shading photovoltaic modules causes

a. a larger drop in voltage than current

*b. a larger drop in current than voltage

c. little effect on either current or voltage

d. an increase in voltage at the expense of a decrease in current

e. a greater production of Watts since PV cells work best when not overloaded with light


40. Which approach to using photovoltaic panels to generate electricity for the general population is the most beneficial to society and the environment?

a. Placing large solar farms on active farm land that is a great distance from the nearest town or city

b. Installing stand-alone systems of PV panels and storage batteries on every house, so everyone can live without a connection to the power grid

*c. Installing PV panels on unused roof space and connecting to the grid with net-metering and an inverter

d. Installing large solar farms in deserts since that such land has no value

e. a & d


Module 9: Efficiency and Conservation are the Cheapest Fuels 

41. According to the Energy Information Administration, a survey from 2009 showed that most energy consumed by households in the United States is used for:

*a. heating the house

b. air-conditioning the house

c. water heating

d. appliances, electronics, and lighting

e. grow lights for marijuana


42. Some substances will change temperature with the addition of very little heat, while others require lots of heat to change temperature. This property is referred to as

a. tropical heat

b. the joule

*c. specific heat

d. the caloric property

e. convection

43. Substances that are poor conductors are also called good insulators, and an insulator's effectiveness can be measured by

*a. its R – values

b. its chemical energy

c. its potential energy

d. its kinetic energy

e. thermal stability

44. Congratulations, you have just bought your first home! However, you do not have much money left, winter is approaching, and you have to insulate your home. Given your limited budget and your desire to retain heat in your home during the winter, which would you do first?

a. Insulate the walls

b. Insulate the crawlspace

*c. Insulate the ceilings

d. Insulate the water heater

e. None of the above

45. The figure below shows temperature changes in two different homes. Based upon the figure below what can you conclude about the insulation in the homes?

Temperature for different homes ( 1.7MB Jun28 14)

*a. Home 1 is better insulated than Home 2

b. Home 2 is better insulated than Home 1

c. The homes are equal in terms of their insulation



Module 10: Hybrid and Electric Cars 

46. Early into the 20th century, automobiles in the United States

a. had been around for about 100 years

*b. had engines that ran on steam, electricity, or gasoline

c. ran mostly on energy derived from coal combustion, like trains

d. ran exclusively on energy derived from photovoltaic panels

e. outnumbered people, thanks to Henry Ford


47. Prior to the development of the hybrid gasoline-electric car, most braking energy

*a. was lost as heat

b. was converted to potential energy stored in the tires

c. was used to recharge the batteries

d. could not be accounted for

e. could be extracted and re-used as a gasoline additive


48. If a plug-in hybrid car had a 75 kW motor and a fully charged 25 kWh battery, how long could the car run at full speed just off the battery?

a. 75 hours

b. 25 hours

c. 3 hours

*d. 20 minutes

e. The car would not run at all without gasoline


49. The amount of CO2 released into the atmosphere by the burning of fossil fuels

a. is for the most part removed from the atmosphere by rainforest trees

b. is derived from a process called "respiration"

*c. represents a fairly small amount relative to amounts released by other processes

d. is responsible for the hole in the ozone layer

e. has remained fairly steady over the last 50 years


50. Rare Earth Elements (REEs):

a. are more rare than gold or silver

*b. are materials used to construct the latest versions of electric motors for cars

c. are mined primarily in Europe

d. can be extracted and refined without any adverse environmental effects

e. decrease the efficiency of rechargeable batteries used in hybrid-electric cars


Module 11: Composting Toilets Align Human Biogeochemistry with Nature


51. The Romans were the first western civilization to manage the disposal of human wastes. One of the ways they did this was by


a. building roads

*b. building latrines over streams

c. worshipping the goddess of feces

d. adding chloride to the water




52. In the 1700 and 1800s, large western cities may have had a sewage system that flowed into nearby waterways. A consequence of this was


a. an loss of shellfish

b. water pollution

c. eutrophication

d. the spread of waterborne diseases

*e. all of the above


53. In the United States, the main law that governs wastewater is the


a. the Clean Air Act

b. the Endangered Species Act

*c. the Clean Water Act

d. Marine Protection, Research, and Sanctuaries Act

e. National Environmental Policy Act


54. Newer flush toilets only use about 1.5 gallons of water per flush, but some of the older toilets used 5.0 gallons per flush. Let us imagine we live in a city of 200,000 people, and each person uses the old toilet three times a day. If the city were to switch to the new toilets, how much water could be saved in one day?


a. 3,100,000 gallons

*b. 2,100,000 gallons

c. 1,100,000 gallons

d. 1,000,000 gallons

e. 500,000 gallons


55. In order for a compost toilet to function well, it must


a. have a warm temperature for decomposition

b. be well aerated

c. be moist but not wet

d. a & b

*e. all of the above
