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1. Which component of the Fluid Earth contains the LEAST amount of water?

A) Seas

B) Groundwater

C) Atmosphere

D) Glaciers
E) Oceans
2. 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
3. Which of the following is NOT a possible consequence of global warming?

A) Rise in sea levels
B) Spread of tropical insect pests
C) Ozone depletion
D) Rise in globally-averaged surface temperatures

E) Decrease in soil moisture
4. 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
5. The average surface temperature of the Earth is:

A) -15(C
B) -5(C

C) 5(C

D) 15(C
E) 25(C

6. 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

7. 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
8. A system that is characterized by one positive feedback loop possesses
A) one unstable equilibrium


B) one stable equilibrium

C) an even number of stable equilibria

D) an odd number of stable equilibria

E) an odd number of couplings

9. 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
10. The principle of Planetary Energy Balance states that:

A) Radiation emitted by Earth system = Radiation absorbed by Earth system

B) Energy emitted by sun = Energy absorbed by Earth system

C) Solar flux intercepted by Earth system = Radiation emitted by Earth surface 
D) Energy absorbed by Earth system = Solar flux intercepted by Earth system

E) Radiation absorbed by Earth surface = Radiation emitted by Earth surface
The following text is the preamble to problems 11 to 15.

Dimethylsulfide (D) is a chemical produced in abundance by marine organisms. It is considered a precursor to the formation of cloud-condensation nuclei. Hence, its concentration in the atmosphere above oceans is proportional to the amount of oceanic clouds (OC). Thus, it has been suggested that the production of dimethylsulfide by oceanic organisms could be part of an important feedback loop involving clouds. A paper published a couple of weeks ago in a scientific journal reports that dimethylsulfide concentrations over the oceans are strongly correlated with the amount of solar radiation (SR) received by the ocean. In the following questions, you will determine if the result of this paper could be used to establish a feedback loop involving D, OC and SR. 

11. Which of the following could become a component of this D-OC-SR system?

A) Dimethylsulfide concentrations

B) solar radiation
C) Oceanic clouds

D) cloud-condensation nuclei

E) amount of marine organisms

12. Which of the following can be used as one of the attributes describing this D-OC-SR system?

A) Dimethylsulfide concentrations

B) solar radiation
C) Oceanic clouds

D) cloud-condensation nuclei

E) amount of marine organisms

13. What is the minimum number of components needed to represent this feedback loop system?

A) 1
B) 2

C) 3

D) 4

E) 5

14. Which of the following processes can be used as one of the coupling mechanisms between components of the D-OC-SR system?

A) absorption of solar radiation by oceanic clouds

B) absorption of infra-red radiation by oceanic clouds

C) emission of infra-red radiation by oceanic clouds

D) production of cloud-condensation nuclei by marine organisms

E) production of dimethylsulfide by marine organisms

15. What is the sign of the feedback loop(s) characterizing the D-OC-SR system?

A) Both loops are negative feedback loops

B) One loop is positive and the other is a negative feedback loop

C) The only loop is a positive feedback loop

D) The only loop is a negative feedback loop

E) Not enough couplings can be found in the preamble to construct a feedback loop for the D-OC-SR system.
16. In order to study light, scientists have found it convenient to describe light as

A) a string

B) a spring
C) a wave
D) a moving object
E) moving sound

17. The sun emits its radiation
A. Mostly in the ultra-violet part of the spectrum with the rest in the visible and the infra-red parts

B. Mostly in the visible part of the spectrum with the rest in the ultra-violet and the infra-red parts

C. Mostly in the infra-red part of the spectrum with the rest in the visible and the ultra-violet parts

D. Evenly in the visible, the ultra-violet and the infra-red parts of the spectrum

E. Only in the visible part of the spectrum

18. The average albedo of the Earth is:

A) 0.3
B) 0.25   
C) 0.2
   
D) 0.15  
E) 0.1

19. The earth system emits most of its radiation in the _____________ part of the spectrum.

A) radio wave
B) microwave

C) infra-red

D) visible

E) ultra-violet

20. The magnitude of the greenhouse effect on Earth is:

A) 5(C
B) 15(C
C) 25(C
D) 35(C
E) 45(C

21. Which of the following is NOT a mechanism of heat transfer?
A) Radiation

B) Convection

C) Conduction

D) Latent Heat transport

E) Heat attribution

22. 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
23. The greenhouse gas with the highest concentration in the atmosphere is:

A) Carbon dioxide

B) Methane
C) Water vapor    D) Nitrous oxide
E) Ozone
24. The flux of radiation emitted by a celestial body is proportional to its

A) temperature

B) mass

C) density

D) radius
E) reflectivity

25. A gas is considered a “greenhouse gas” if it is 

A) able to absorb all solar radiation

B) able to absorb and emit infra-red radiation

C) able to absorb and emit ultra-violet radiation

D) able to create vertical mixing in a greenhouse

E) present in the atmosphere of the Earth

26. The cooling of the Earth’s surface proceeds mostly through:

A) emission of long-wave radiation

B) heat loss through conduction

C) emission of short-wave radiation

D) heat loss through evaporation


E) reflection of solar radiation

27. 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

28. Which of the following factors contributes most to the greenhouse effect induced by clouds:

A) Size of cloud droplets

B) when clouds form over regions of high albedo

C) Amount of CO2 in clouds
D) when clouds form during daytime rather than night time
E) Height of cloud
The following text is the preamble to problems 29 to 33.

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.

29. 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

30. How many physical attributes are needed to characterize this climate system?

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

31. How many couplings does this climate system include?

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

32. How many feedback loops are there?

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

33. 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
