CHAPTER 2

ATMOSPHERE: ORIGIN, COMPOSITION, AND STRUCTURE

__________________________________________________________
MULTIPLE CHOICE QUESTIONS
1.  Weather is

a.  variable.

b.  the state of the atmosphere at some place and time.

c.  usually described in terms of such variables as tempera​ture and wind speed.

d.  confined mostly to the troposphere.

e.  All of the above are correct.

*e.  All of the above are correct.

2.  The climate of some locality encompasses

a.  average weather conditions.

b.  extremes in weather.

c.  Both of the above are correct.

*c.  Both of the above are correct.

3.  The scientific method is a systematic form of inquiry that involves

a.  observation


b.  speculation

c.  reasoning.

d.  experimentation.

e.  All of these are correct.

*e.  All of these are correct.

4.  A scientific model is an ______ representation of the way a system works.

a.  exact

b.  erroneous

c.  approximate

*c.  approximate

5.  The behavior of a system (such as the Earth-atmosphere system) 

a.  is controlled primarily by random events.




b.  is governed by well-known natural laws.

c.  is so variable that it is fruitless to try to model the system.

d.  can never be predicted.

e.  is well beyond the realm of human understanding.

*b.  is governed by well-known natural laws.

6.  A weather map is an example of a ______ model.

a.  conceptual

b.  mathematical

c.  graphical

d.  numerical

e.  physical

*c.  graphical

7.  A global climate model that is run on a computer and used to predict the climatic future is a ______ model.

a.  conceptual

b.  graphical

c.  numerical

d.  physical

*c.  numerical

8.  The atmosphere is composed of

a.  a mixture of gases called air.

b.  mostly nitrogen and carbon dioxide.

c.  a mixture of gases and suspended aerosols.

d.  nitrogen and oxygen exclusively.

e.  mostly water vapor, oxygen, and ozone.

*c.  a mixture of gases and suspended aerosols.

9.  During an early phase of the planet's existence, Earth's atmo​sphere was similar in composition to the atmospheres of Mars and Venus.  At that time Earth's principal atmospheric gas was

a.  nitrogen.

b.  carbon dioxide.

c.  oxygen.

d.  water vapor.

e.  argon.

*b.  carbon dioxide.

10.  Source of argon, an inert gas, in the Earth's atmosphere is  

a.  outgassing.

b.  photosynthesis.

c.  radioactive decay of an isotope of potassium.

d.  the ocean.

e.  photodissociation of ozone.

*c.  radioactive decay of an isotope of potassium.

11.  Today, the principal source of atmospheric oxygen is 

a.  outgassing.

b.  photodissociation of water vapor.

c.  photosynthesis by plants.

d.  radioactive decay of soil.

e.  volcanic eruptions.

*c.  photosynthesis by plants.

12.  Some time in Earth's past, carbon dioxide was an abun​dant gas in the atmosphere.  The primary reason for its subsequent decline was

a.  removal by photosynthesis.

b.  photodissociation into carbon plus oxygen.

c.  chemical conversion to nitrogen.

d.  cycling into the ocean, sediments, and bedrock.

e.  None of the above is correct.

*d.  cycling into the ocean, sediments, and bedrock.

13.  The portion of the atmosphere in which the principal gases (nitrogen and oxygen) occur everywhere in the same propor​tions is the 

a.  troposphere.

b.  stratosphere.

c.  homosphere.

d.  All of these are correct.

e.  None of these is correct.

*d.  All of these are correct.

14.  The portion of the atmosphere in which the proportions of the principal gases (nitrogen and oxygen) change with alti​tude is 

a.  below the stratopause.

b.  the heterosphere.

c.  the homosphere.

d.  the troposphere.

e.  below the tropopause.

*b.  the heterosphere.

15.  An atmospheric gas that varies significantly in concentra​tion from one location to another near sea-level is

a.  nitrogen.

b.  oxygen.

c.  water vapor.

d.  All of these are correct.

e.  None of these is correct.

*c.  water vapor.

16.  The source(s) of atmospheric aerosols is (are) 

a.  wind erosion of soil.

b.  forest fires.

c.  the spray of ocean waves.

d.  volcanic eruptions.

e.  All of these are correct.

*e.  All of these are correct.

17.  The importance of a gas or aerosol is ______ to its relative abundance in the atmosphere.

a.  directly proportional

b.  not necessarily related

*b.  not necessarily related

18.  A gas that occurs in minute concentrations in the atmosphere and yet shields living organisms from exposure to potential​ly lethal intensities of solar ultraviolet radiation is

a.  ozone.

b.  water vapor.

c.  carbon dioxide.

d.  helium.

e.  nitrogen.

*a.  ozone.

19.  A gas that occurs in relatively low concentrations in the atmosphere and is required for photosynthesis is

a.  oxygen.

b.  argon.

c.  sulfur dioxide.

d.  hydrogen.

e.  carbon dioxide.

*e.  carbon dioxide.

20.  During photosynthesis, green plants remove ______ from the atmosphere and release ______ to the atmosphere.

a.  oxygen...............carbon dioxide

b.  carbon dioxide... ...........oxygen

c.  water vapor..............hydrogen

d.  ozone.............carbon dioxide

e.  nitrogen..............water vapor

*b.  carbon dioxide... ...........oxygen

21.  All other factors being equal, a more CO2-rich atmosphere is a ______ atmosphere.

a.  warmer

b.  colder

*a.  warmer

22.  Water vapor is

a.  an invisible gas.

b.  uniformly distributed within the atmosphere.

c.  concentrated within the lower stratosphere.

d.  visible in clouds.

e.  the principal gas in the ionosphere.

*a.  an invisible gas.

23.  The ozone shield occurs within that portion of the atmo​sphere known as the 

a.  troposphere.

b.  stratosphere.

c.  mesosphere.

d.  thermosphere.

e.  ionosphere.

*b.  stratosphere.

24.  Atmospheric aerosols

a.  are generated by both human activities and natural processes.

b.  may play a role in cloud formation.

c.  may influence air temperature.

d.  include sea-salt crystals.

e.  All of the above are correct.

*e.  All of the above are correct.

25.  Air pollutants are gases or aerosols that 

a.  occur in concentrations that threaten the well-being of  living organisms, especially humans.

b.  often are natural components of the atmosphere.

c.  may disrupt the orderly functioning of the environment.

d.  All of the above are correct.

e.  None of the above is correct.

*d.  All of the above are correct.

26.  Air pollution is ______ the consequence of human activity.

a.  always

b.  often but not always

c.  never

*b.  often but not always

27.  The single most important source of atmospheric pollution in the United States is (are)

a.  the internal combustion engine in motor vehicles.

b.  wind erosion of soil.

c.  coal-burning electric power plants.

d.  burning at garbage dumps.

e.  volcanic eruptions.

*a.  the internal combustion engine in motor vehicles.

28.  An example of a secondary air pollutant is (are)

a.  automobile exhaust.

b.  sulfur dioxide from coal burning.

c.  smog.

d.  oxygen.

e.  dust from soil erosion.

*c.  smog.

29.  A radiosonde is equipped with instruments that measure 

a.  temperature


b.  air pressure.

c.  dewpoint (a measure of humidity).

d.  All of these are correct.

e.  None of these is correct.

*d.  All of these are correct.

30.  Most clouds and precipitation are confined to the subdivision of the atmo​sphere known as the 

a.  troposphere.

b.  stratosphere

c.  mesosphere.

d.  thermo​sphere.

e.  ionosphere.

*a.  troposphere.

31.  Within the atmosphere, the lowest average air temperature occurs

a.  within the troposphere.

b.  at the tropopause.

c.  within the stratosphere.


d.  at the stratopause.

e.  at the mesopause.

*e.  at the mesopause.

32.  Air temperatures in the upper stratosphere are ______ air temperatures in the lower stratosphere.

a.  lower than

b.  higher than

c.  about the same as

*b.  higher than

33.  In the troposphere, air temperature______ with increasing altitude.

a.  always increases

b.  always decreases

c.  usually increases

d.  usually decreases

e.  does not change

*d.  usually decreases

34.  The ionosphere

a.  occurs primarily within the troposphere.

b.  influences weather conditions at the Earth's surface.

c.  features a relatively high concentration of electrically charged particles.

d.  is a subdivision of the homosphere.

e.  is not affected by the solar wind.

*c.  features a relatively high concentration of electrically charged particles.

35.  The aurora (northern lights) are most likely to be seen

a.  near the equator.

b.  during daylight hours.

c.  at high latitudes.

d.  in the South​west U.S.

e.  in New Mexico.

*c.  at high latitudes.

36.  The solar wind

a.  consists of a stream of electrically-charged sub-atomic particles.

b.  continually flows from the sun.

c.  is deflected by Earth’s magnetic field.

d.  All of the above are correct.

e.  None of the above is correct.

*d.  All of the above are correct.

37.  A type of scientific model that is used to forecast weather and climate is a

a.  physical model.

b.  graphical model.

c.  numerical model.

d.  conceptual model.

e.  None of these is correct.

*c.  numerical model.

38.  The most abundant gas in the Martian atmosphere is

a.  oxygen.

b.  argon.

c.  carbon dioxide.

d.  nitrogen.

e.  methane.

*c.  carbon dioxide.

39.  The nation that was the first to orbit a weather satellite was

a.  Great Britain.

b.  the former USSR.

c.  France.

d.  Egypt.

e.  the United States.

*e.  the United States.

40.  Properties of the atmosphere are monitored by

a.  radar.

b.  radiosondes.

c.  dropwindsondes.

d.  satellites.

e.  All of these are correct.

*e.  All of these are correct.

41.  The three most common gases in the "dry" atmosphere (excluding water vapor) are

a.  nitrogen, oxygen, argon.

b.  nitrogen, oxygen, carbon dioxide.

c.  nitrogen, argon, carbon dioxide.

d.  oxygen, argon, carbon dioxide.

*a.  nitrogen, oxygen, argon.

42.  The three atmospheric constituents that are most important for their meteorological interactions are

a.  nitrogen, oxygen, and argon.

b.  water vapor, carbon dioxide, and methane.

c.  carbon dioxide, ozone, and water vapor.

d.  hydrogen, helium, and argon.

*c.  carbon dioxide, ozone, and water vapor.

43.  Aerosol is the name given to

a.  the combination of "fixed" gases in the atmosphere.

b.  an instrument used to measure the amount of water vapor in the atmosphere.

c.  the layer of atmosphere above the stratosphere.

d.  solid and liquid particles small enough to be suspended in air.

*d.  solid and liquid particles small enough to be suspended in air.

44.  Temperature in the atmosphere

a.  increases continuously with increasing altitude and nearness to the sun.

b.  is highest near the top of the troposphere.

c.  increases in the stratosphere as altitude increases.

d.  is lowest near the surface of the Earth.

*c.  increases in the stratosphere as altitude increases.

45.  The layers of the atmosphere, in order, from the surface up are

a.  stratosphere, thermosphere, mesosphere, troposphere.

b.  troposphere, thermosphere, mesosphere, stratosphere.

c.  thermosphere, mesosphere, stratosphere, troposphere.

d.  troposphere, stratosphere, mesosphere, thermosphere.

*d.  troposphere, stratosphere, mesosphere, thermosphere.

46.  The lowest layer of the atmosphere is called the

a.  troposphere.

b.  mesosphere.

c.  stratosphere.

d.  troposphere.

*a.  troposphere.

47.  The "weather layer" of the atmosphere is the

a.  mesosphere.

b.  ionosphere.

c.  troposphere.

d.  stratosphere.

*c.  troposphere.

48.  Which of the following is defined on a basis different from that for the others listed?

a.  stratosphere

b.  mesosphere


c.  homosphere

d.  troposphere

*c.  homosphere

49.  Which of the following is defined on a basis different from that for the others listed?

a.  troposphere


b.  stratosphere

c.  mesosphere

d.  ionosphere

*d.  ionosphere

50.  The National Weather Service Cooperative Observer Network collects weather data primarily for __________ purposes.

a.  forecasting

b.  hydrologic, agricultural, and climatic

c.  aviation

d.  None of the above is correct.

*b.  hydrologic, agricultural, and climatic

