1. Which of the following is NOT a component of the Fluid Earth?

A) Troposphere

B) Glaciers

C) Hydrosphere

D) Lithosphere

E) Stratosphere
[D]
2. Which of the following is NOT an environmental issue of global proportion?

A) Changes in surface temperature

B) Quality of drinking water
C) Loss of bio-diversity


D) Ozone depletion

E) Changes in the atmospheric concentrations of greenhouse gases
[B]
3. Which component of the Fluid Earth contains the LEAST amount of water?

A) Seas

B) Groundwater


C) Atmosphere

D) Freshwater lakes

E) Soil moisture
[C]
4. These 2 molecules make up the bulk of the atmosphere:

A) Nitrogen and Carbon dioxide

B) Water vapor and Carbon dioxide

C) Nitrogen and Water vapor

D) Oxygen and Nitrogen

E) Oxygen and Water vapor
[D]
5. By how much has the average surface Temperature of the Earth changed over the last hundred years?

A) –0.5(C

B) 0.5(C
C) 1.0(C

D) 1.5(C
E) 2.5(C
[B]
6. A system will possess a stable equilibrium state if its components are connected

A) through a positive feed back loop

B) through a negative feedback loop

C) by positive couplings


D) by negative couplings

E) by an even number of couplings
[B]
7. When did the build-up of atmospheric CO2 due to human activities begin?

A) 1958

B) 1925

C) 1900

D) 1800

E) 1700
[D]
8. A global increase in the surface temperature of the Earth would cause a global rise in sea level. This rise in sea level would result mostly from the

A) melting of the Antarctic ice sheet

B) melting of the Greenland ice sheet


C) melting of mountain glaciers

D) increase in precipitation over the ocean

E) increase in the volume of the oceans due to a rise in water temperatures
[E]
9. The most important climatic role of atmospheric Ozone is to

A) absorb the ultra-violet radiation before it reaches the surface

B) absorb the infra-red radiation before it reaches the surface

C) absorb the micro-wave radiation before it reaches the surface



D) absorb the infra-red radiation before it leaves the atmosphere

E) emit infra-red radiation back to space
[A]
10. The Earth is ___ billion years old.

A) 8.5
B) 6.5

C) 4.5

D) 2.5

E) 1.5
[C]
11. Earth has undergone a succession of Ice Ages during the Quaternary period.  They occurred with an average periodicity of ___ thousand years.

A) 200
B) 100

C) 50

D) 20

E) 10
[B]
12. The average albedo of the Earth is:

A) 30%
B) 25%   
C) 20%   
D) 15%  
E) 10%
[A]
13. What is the major contributor to the Earth’s albedo?

A) Land surface
B) Ocean surface

C) Snow and ice covered surfaces

D) Clouds

E) Atmospheric aerosols
[D]
14. The average surface temperature of the Earth is:

A) -15(C

B) -5(C

C) 5(C

D) 15(C

E) 25(C
[D]
15. The magnitude of the greenhouse effect on Earth is:

A) 5(C

B) 15(C
C) 25(C
D) 35(C

E) 45(C
[D]
16. The greenhouse gas with the highest concentration in the atmosphere is:

A) Carbon dioxide

B) Methane

C) Water vapor

D) Nitrous oxide

E) Ozone

[C]
17. Which of the following factors contributes most to the greenhouse effect induced by clouds:

A) Height of cloud
B) Thickness of cloud

C) Chemical composition of cloud

D) Type of cloud
E) Size of cloud droplets
[A]
18. Which of the following physical mechanisms ensures the short-term stability of Earth’s climate:

A) Infra-red flux/Temperature feedback 
B) Ice/Albedo feedback

C) Water vapor/Temperature feedback
D) Greenhouse effect

E) Stability of solar luminosity
[A]
The following text is the preamble to the following 5 questions.

Earth’s average temperature is determined in part by the amount of CO2 in the atmosphere, by way of the greenhouse effect. The atmospheric CO2 content may in turn be affected by the photosynthetic activity of plants, which convert CO2 into plant tissue. However, the rate of photosynthesis depends on the amount of CO2 in the atmosphere and on global air temperature. The components of this system are intimately interconnected.  By increasing global photosynthesis rates, plants would tend to lower the atmospheric CO2 level. In doing so, however, the plants would tend to cool Earth. This cooling, together with the reduced CO2 level, might tend to reduce the photosynthetic activity of plants.

19. On the basis of this discussion, how many components are needed to describe the above climate system?

A) 1
B) 2
C) 3
D) 4
E) 5
[C]
20. How many physical attributes are needed to characterize this climate system?

A) 1
B) 2
C) 3
D) 4
E) 5

[C]
21. How many couplings does this climate system include?

A) 1
B) 2
C) 3
D) 4
E) 5
[D]
22. How many feedback loops are there?

A) 1
B) 2
C) 3
D) 4
E) 5
[B]
23. Is (Are) the feedback loop(s) positive or negative?

A) All positive
B) All negative

C) One is positive and the other(s) negative

D) Two are positive and the other(s) negative

E) Three are positive and the other(s) negative
[B]

24. Pressure is 

A) Mass per unit volume
B) Mass per unit area
C) Heat content per unit volume

D) Force per unit volume
E) Force per unit area

[E]

25. Air pressure 

A) decreases with elevation

B) increases with elevation

C) is constant with elevation

D) increases or decreases with elevation depending on the heat content of the air

E) increases or decreases with elevation depending on the amount of turbulence in the air

[A]

26. Air temperature decreases with elevation except in the

A) troposphere and tropopause

B) troposphere and stratosphere

C) thermosphere and stratosphere

D) troposphere and mesosphere
E) thermosphere and mesosphere

[C]

27. The 2 atmospheric layers that are most important to climate studies are the

A) troposphere and tropopause

B) troposphere and stratosphere

C) thermosphere and stratosphere

D) troposphere and mesosphere

E) thermosphere and mesosphere

[B]

28. This atmospheric layer is subjected to constant vertical mixing:

A) thermosphere
B) stratosphere
C) troposphere
D) mesosphere
E) tropopause

[C]

29. Over flat terrain or the ocean, vertical air movements are caused mainly by 

A) mechanical forces

B) pressure gradient forces
C) heat conduction
D) absorption of long-wave radiation
E) buoyancy forces

[E]

30. At the Earth’s surface over central Asia, in winter, one commonly finds

A) low pressures

B) high pressures

C) cyclonic winds

D) low pressures except when a storm moves in

E) average pressures (that is, neither low nor high pressures)

[B]

31. The primary cause for the existence of global wind systems on Earth is the uneven geographical distribution of 

A) absorbed and emitted radiation

B) absorbed and reflected radiation

C) the processes of condensation and evaporation

D) the processes of heat conduction and diffusion

E) latent heat release due to water vapor phase changes

[A]

32. On a global scale, air moves more slowly in a direction that 

A) crosses latitudes only
B) crosses longitudes only

C) crosses latitudes and longitudes

D) is vertical
E) is parallel to the wind

[D]

33. In coastal areas, in summer, the sea breeze commonly occurs

A) only in early morning after sunrise

B) only after sunset

C) anytime during day or night

D) in the afternoon


E) throughout the night time

[D]

34. If the Earth were non-rotating, the surface flow of air over Antarctica during daytime would be directed from

A) west to east
B) east to west

C) the Southern Ocean to the South Pole

D) the South Pole to the Southern Ocean
E) none of the above, since the air would be still

[D]

35. Two meteorologists are lying on the beaches of two small islands in the tropical Pacific Ocean. The islands are situated along the same meridian of longitude with one located in the north tropical Pacific while the other is located in the south tropical Pacific. The scientists are studying the convective cells that exist over the islands during Northern Hemisphere summer. When comparing their results, they find that

(convective cell over the north tropical island is named NC; convective cell over the south tropical island is named SC)

A) air rises over both islands and descends over the ocean; intensity of NC is similar to intensity of SC

B) air rises over both islands and descends over the ocean; intensity of NC is stronger than that of SC

C) air rises over both islands and descends over the ocean; intensity of NC is weaker than that of SC

D) air rises (descends) over the northern (southern) island and descends (rises) over the ocean; intensity of NC is similar to intensity of SC

E) air descends (rises) over the northern (southern) island and rises (descends) over the ocean; intensity of NC is similar to intensity of SC

[B]

36. The Northern Hemisphere atmospheric jet stream flows mostly from

A) east to west
B) west to east

C) north to south

D) south to north

E) north to south in middle latitudes and south to north in tropical latitudes

[B]

37. The intensity of the atmospheric jet stream is

A) stronger in summer
B) stronger in winter
C) stronger in autumn

D) stronger in spring

E) the same in all seasons

[B]

38. The deepest trench in the ocean reaches a depth of

A) 1 km
B) 4 km

C) 11 km
D) 42 km
E) 110 km

[C]

39. Thermocline is the region in the ocean where the temperature is

A) basically constant with depth
B) decreasing rapidly with depth

C) increasing rapidly with depth

D) decreasing gradually with depth
E) increasing gradually with depth.

[B]

40. In the Northern Hemisphere, cyclonic winds over the ocean surface usually create

A) downwelling and surface water converge

B) downwelling and surface water divergence

C) downwelling and Ekman transport 

D) upwelling and surface water divergence

E) upwelling and surface water converge

[D]

41. Geostrophic currents in the oceans occur

A) in the top 100m

B) in the intermediate layer (100-1000m depth)

C) in the deep ocean (below 1km)

D) in both, the intermediate layer and the deep ocean


E)  only below 3km depth where water density increases due to pressure effects

[B]

