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1. 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) convection or buoyancy forces

2. At the Earth’s surface over central Asia, in summer, one commonly finds

A) low pressures

B) high pressures

C) steady winds

D) high pressures except when a storm moves in

E) average pressures (that is, neither low nor high pressures)
3. Air temperature increases with elevation in the

A) troposphere and tropopause

B) troposphere and stratosphere

C) troposphere and mesosphere

D) thermosphere and stratosphere
E) thermosphere and mesosphere

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

A) troposphere and tropopause

B) troposphere and stratosphere

C) troposphere and mesosphere

D) thermosphere and stratosphere
E) thermosphere and mesosphere
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5. The above picture depicts the set-up phase of a convective cell. H indicates the location of high pressures. L indicates the location of low pressures. The pressure at the top right of the figure (just above the “downward” arrows) is

A) higher than the pressure below it at the surface

B) equal to the pressure below it at the surface

C) equal to the pressure near the surface at the centre of the bulge

D) lower than the pressure at the same height to its left at the centre of the figure

E) neutral with respect to the other pressures in the figure
6. Considering the above figure; near the beach in the afternoon of a summer day,

A) both surface H and L occur over land

B) both surface H and L occur over water

C) such a pressure pattern could not develop

D) a surface H is over land and the surface L is over water

E) the surface L is over land and a surface H is over water

7. The Hadley cells that would exist in the atmosphere of a non-rotating spherical planet

A) move air along parallels of latitude in an east-west direction

B) move air along meridians of longitude between the equator and the poles

C) move air only near the surface of the planet

D) move air along meridians of longitude between the two poles of the planet

E) represent large convective cells aligned along the equator of the planet

8. The average pressure at sea level in July is

A. Lower over the oceans than over land in the northern hemisphere.

B. Higher over the oceans than over land in the southern hemisphere.

C. No different over the oceans from the average sea-level pressure over land in the northern hemisphere.

D. Higher over the oceans than over land in the northern hemisphere.

E. Higher over the oceans than over land in the southern hemisphere, except over Antarctica where pressures are always high.

9. Which of the following statements is true?

A. The Coriolis force is directed parallel to the air flow.
B. The Coriolis force is weakest near the pole.
C. The Coriolis force is strongest for air motions in the same direction as the direction of rotation of the Earth
D. The Coriolis force affects wind direction.
E. The Coriolis force affects wind speed.

10. Which of the following statements is true?

A. The geostrophic wind results from a balance between buoyancy forces and Coriolis forces.

B. The geostrophic wind always flows from west to east.

C. The geostrophic wind is a steady wind.

D. There is no geostrophic wind at the surface of the Earth.

E. The strength of the geostrophic wind is independent of the strength of the Coriolis force.

11. Consider a low-pressure cyclone situated in the middle latitudes of the southern hemisphere. The air within this cyclone blows 

A. Directly through the middle of the cyclone.

B. Outward from the middle of the cyclone.

C. Downward from the upper parts of the cyclone.

D. Counter-clockwise around the centre of the cyclone.

E. Clockwise around the centre of the cyclone.

12. The Southern Hemisphere atmospheric jet stream flows mostly from

A. west to east

B.   east to west

C.   north to south

D.   south to north
E.   north to south in middle latitudes and south to north in tropical latitudes

13. The intensity of the atmospheric jet stream is

A. stronger in winter

B. stronger in summer

C. stronger in autumn
D. stronger in spring

E. the same in all seasons 
14. Which of the following statements is false?

A. More precipitation occurs on the windward side than on the leeward side of mountains.

B. Annually, the tropics receive more precipitation than the sub-tropics (around 25° to 35° latitudes).

C. The ITCZ is responsible for the dryness of deserts.

D. Annually, deserts receive less than 25 centimeters of rain.

E. Polar regions can be considered deserts.
15. Temperature is nearly uniform in the surface mixed layer of the oceans because

A. Solar radiation warms surface waters.

B. Winds are calm over the oceans.

C. Geostrophic currents mix this layer of the oceans.

D. The Thermohaline circulation mixes cool bottom waters with the warm waters of the upper layers.

E. Surface winds mix the surface waters.

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

A. Basically constant with depth.

B. Increasing rapidly with depth.

C. Decreasing rapidly with depth.

D. Decreasing gradually with depth.

E. Increasing gradually with depth.
17. The Gulf Stream is a swift water current that

A. Occurs in the middle of the Atlantic Ocean.

B. Appears near the eastern coast of North America in the top layer of the Atlantic ocean.

C. Appears near the eastern coast of North America in the bottom layer of the Atlantic ocean.

D. Circles the Atlantic ocean near the coasts in the northern hemisphere.

E. Appears to cross the equatorial Atlantic ocean.

18. In the Southern Hemisphere, anti-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
19. Which of the following statements is correct?

A. The cause of geostrophic currents in the oceans middle latitudes is the Ekman transport of surface waters.

B. Geostrophic currents exist mostly in the lowest layer of the oceans.

C. Along the west coast of a continent in the northern hemisphere, a northward wind results in offshore Ekman transport.

D. Ekman transport of waters in the surface mixed layer is parallel to the wind stress applied at the surface of the oceans.

E. The force of Coriolis controls the movement of waters in the top 1 kilometre of the oceans.

20. Ions of the common table salt (Na+Cl-) account for approximately ______ of salts in ocean waters.

A. 85%
B.  95%

C.  70%

D.  50%
E.  There is no table salt in the oceans.

21. The latitudinal distribution of surface salinity in the oceans follows closely

A. The meanders of the ITCZ.

B. The average cloud cover for each latitudinal band.

C. The difference between the amount of water evaporated and the amount precipitated for each latitudinal band.

D. The amount of rain falling at each latitudinal band.

E. The latitudinal temperature distribution.

22. The bottom waters of the world oceans come from

A. A slow general sinking of surface waters all over the world oceans.

B. The sinking of dense waters in the high latitude regions of the Arctic and Antarctic circumpolar oceans.

C. The sinking of dense waters in the equatorial regions of the world oceans.

D. The sinking of intermediate waters along the Thermocline in the world oceans.

E. The sinking of dense waters in the high latitude regions of the North Atlantic and the Antarctic circumpolar ocean.
23. Metazoa is a Kingdom of ______________________.

(A) many-celled animals       (B) many-celled plants     (C) unicelled plants     (D) unicelled animals

24. Organisms, which swim weakly or drift, belong to ______________.

(A) neuston     (B)  benthos   (C) plankton        (D) nekton

25. The mesopelagic province occupies the depth range____________

(A) 0-200m     (B) 200-1000m     (C) 2000-6000m    (D) 200-3000m

 26. The neritic zone is the____________________________________________.

(A) water that overlies the continental shelf

(B) deep water of the oceans beyond the shelf break

(C) open water that lies seaward of the breaker zone

(D) pelagic province extending downward from the ocean surface to a water depth of ( 200 m.

27. Benthos includes organisms which _______________________________________

(A) are microscopic in size   

(B) live on or beneath the bottom

(C) drift or swim weakly

(D) are active swimmers

28. Ecosystems function by the exchange of matter and energy. Consider two statements. (i) within ecosystems, material (matter) is constantly recycled; and (ii) energy is continuously added in and dissipated from ecosystems.

(A) (i) false & (ii) true    (B) (i) & (ii) both true    (C) (i) & (ii) both false     (D) (i) true & (ii) false

29. The aphotic zone is the area, which receives ______________.

(A) no light      (B) plenty of iron      (C) no nutrients      (D) little light     (E) small zooplankton

30. If the food is abundant, consumers can catch prey with less effort leading to _______________.

(A) an increase in their body size

(B) a higher efficiency in transferring energy between trophic levels

(C) a higher sedimentation rates of particulate organic matter

(D) a decrease in overall community productivity

