Content Benchmark E.8.A.4

Students understand the composition of Earth’s atmosphere, emphasizing the role of the atmosphere in Earth’s weather and climate.  I/S
Sample Test Questions

1st Item Specification: Understand how temperature and altitude change in the different layers of the atmosphere.

Depth of Knowledge Level 1

1. Use the diagram below to answer the question. 

Temperature Trends in Earth’s Atmosphere

 (From http://www.srh.noaa.gov/jetstream/atmos/images/atmprofile.jpg)

Which statement most accurately describes the temperature trend in the Troposphere? Temperatures
A. rise with increasing altitude above the Earth.

B. rise then fall with increasing altitude above the Earth.

C. decrease with increasing altitude above the Earth.

D. remain constant with increasing altitude above the Earth.

2. The layers of the atmosphere are defined by 
A. altitude.
B. temperature.
C. gaseous composition.
D. air pressure.
Depth of Knowledge Level 2
3. Use the diagram below to answer the question.

Temperature Trends in Earth’s Atmosphere
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(From http://www.srh.noaa.gov/jetstream/atmos/images/atmprofile.jpg)

Which list shows atmospheric temperature trends, for Earth’s four layers of atmosphere, in the correct order upward from the Earth’s surface? Temperatures
A. decrease, increase, decrease, and increase. 

B. decrease, increase, decrease, and decrease

C. increase, decrease, increase, and decrease.

D. increase, increase, decrease, and increase.

4. Use the diagram below to answer the question.

Temperature Trends in Earth’s Atmosphere
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(From http://www.srh.noaa.gov/jetstream/atmos/images/atmprofile.jpg)

What do the Tropopause, Stratopause, and Mesopause all have in common? Each is a
A. point of maximum temperature in its layer of the atmosphere.
B. region of increasing pressure in its layer of the atmosphere.

C. zone where both temperature and pressure fall in the atmosphere. 
D. boundary where temperature trends reverse in the atmosphere.
2nd Item Specification: Recognize that the Earth’s atmosphere contains different gases and particulate matter, and is mostly nitrogen, and oxygen.

Depth of Knowledge Level 1

5. The two most abundant gases in Earth’s atmosphere are
A. nitrogen and carbon dioxide.
B. oxygen and water vapor.
C. carbon dioxide and water vapor.
D. nitrogen and oxygen.
6. Which gas is most abundant in Earth’s atmosphere? 
A. Carbon Dioxide

B. Oxygen

C. Nitrogen

D. Ozone

Depth of Knowledge Level 2
7.  Use the diagrams below to answer the question.
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         Diagram 2

          Diagram 3

      Diagram 4

Which pie graph best represents the relative percentage of gases in the troposphere?

A.
Diagram 1

B.
Diagram 2

C.
Diagram 3

D.
Diagram 4

8.  Use the graphs below to answer the question.
    Diagram 1




     
Diagram 3
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    Diagram 2 


  


Diagram 4
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Which pie graph best represents the relative percentage of gases in the troposphere?
A.
Diagram 1

B.
Diagram 2

C.
Diagram 3

D.
Diagram 4

3rd Item Specification: Understand the role of atmospheric gases related to the greenhouse effect.

Depth of Knowledge Level 1

9. Carbon dioxide (CO2) in the atmosphere is most important as a(n)
A. filter for ultraviolet radiation.
B. absorber of heat.
C. reflector of sunlight.
D. shield for meteors.
10. Carbon dioxide concentration within Earth’s atmosphere were approximately 315 parts per 

million (ppm) in 1960 and steadily rose to 355 parts per million (ppm) by 1990. The most likely cause of the overall change in the level of carbon dioxide from 1960 to 1990 is an increase in the
A. number of violent storms.
B. number of volcanic eruptions.
C. use of nuclear power.
D. use of fossil fuels.
11. Which of the following is the most dominant greenhouse gas?
A. Water Vapor (H2O)

B. Nitrogen (N2)

C. Oxygen (O2)

D. Hydrogen (H2)
Depth of Knowledge Level 2
12. Use the graph below to answer the question.



(From http://www.esrl.noaa.gov/gmd/ccgg/trends/co2_data_mlo.html)

Provided that the current trend in atmospheric carbon dioxide (CO2) continues, what will most likely be the parts per million (ppm) in 2020?
A. 380 ppm

B. 395 ppm

C. 410 ppm

D. 425 ppm

13.  Use the graph below to answer the question.
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(From http://www.physicalgeography.net/fundamentals/7aCO2.html)
Compared to the rate at which atmospheric concentrations of carbon dioxide increased between 1850 and 1900, the rate of the increase from 1950 to 2000 has been
A. faster, due to an increase in violent storms within the atmosphere.
B. faster, due to an increase in the use of fossil fuels for energy.

C. slower, as the output of solar energy from the sun has decreased. 

D. slower, due to the conservation efforts of an energy mindful population.

Constructed Response E.8.A.4
1. Most scientists believe the glaciers are melting because of global warming – the gradual temperature increase that has been observed with increasing urgency during the past decades. A panel of the nation’s top scientists, the National Research Council, concluded definitively that the average global surface temperatures are rising and will continue to do so.

[image: image9.jpg]



Changes in the Qori Kalis Glacier, Quelccaya Ice Cap, Peru, are shown between 

1978 (top) and 2002 (bottom). The glacier retreat during this time was 1,100 meters.

(Photo credit: Professor L. Thompson, Source: ScrippsNews at http://scrippsnews.ucsd.edu/Releases/?releaseID=703)

A.
State one greenhouse gas that scientists consider is responsible for global warming.
B.
Describe two actions that humans could take to reduce the global warming that is melting the Quelccaya ice cap.
C.
Explain how these actions listed in Part B would reduce global warming.
Content Benchmark E.8.A.4
Students understand the composition of Earth’s atmosphere, emphasizing the role of the atmosphere in Earth’s weather and climate.  I/S
Answers to Sample Test Questions

1. C, DOK level 1

2. B, DOK level 1

3. A, DOK level 2

4. D, DOK level 2

5. D, DOK level 1

6. C, DOK level 1

7. A, DOK level 2

8. D, DOK level 2

9. B, DOK level 1

10. D, DOK level 1

11. A, DOK level 1

12. C, DOK level 2

13. B, DOK level 2

Constructed Response E.8.A.4 Score Rubric:
	3 points


	Response addresses all parts of the question clearly and correctly.
1. Student provides one of the following; water vapor (H2O), carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), ozone (O3), or chlorofluorcarbons (CFCs). 
2.Stop/reduce burning of fossil fuels, Stop/reduce the burning of tropical rainforests, Reduce greenhouse gas emissions, Use more alternative energy sources, such as solar collectors, wind turbines, or hydroelectric. 
3. Reducing the emission of greenhouse gases would decrease the concentration of heat absorbing molecules in the atmosphere, thereby diminishing heat retained cooling Earth by not absorbing or retaining as great an amount.

	2 points


	Response addresses all parts of the question and includes only minor errors.
 

	1 point
	Response does not address all parts of the question.

	0 points
	Response is totally incorrect or no response provided.
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