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FIGURE: Solar radiation flows in the atmosphere.
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Part I: Multiple-choice questions (80%).

Choose the best answer for the following 40 questions.

1. Which gas of the following is the major greenhouse gas in our atmosphere?

a. nitrogen

b. argon

c. carbon dioxide

d. oxygen
2. The heat involved in the change of water from liquid to gas is called:

a. radiant heat

b. sensible heat

c. latent heat

d. ground heat flow
3. The atmospheric pressure is measured by an instrument called:

a. thermometer

b. barometer
    c. thermistor
  d. psychrometer

4. A hot object:

a. radiates much more energy than a cool object

b. radiates much less energy than a cool object

c. radiates the same amount of energy as a cool object

d. absorbs a huge amount of energy
5. The main driving force for surface ocean currents is:

a. density difference

b. temperature difference

c. gyres

d. surface winds
6. Deep sea currents occur in:

a. different gyres

b. different circuits

c. one global gyre

d. one global circuit
7. 32oF (Fahrenheit) equals:

a. 0 oC


b. 7 oC


c. 5/9 oC

d. 373 K

8. The pattern of temperature change during the year is called:

a. diurnal cycle

b. annual cycle

c. maritime effect

d. continentality
9. An isobar is:

a. a line connecting points of equal temperature

b. a line connecting points of equal elevation

c. a line connecting points of equal pressure

d. a line connecting points of equal precipitation
10. As the atmospheric pressure gradient increases:

a. the wind speed increases

b. the wind speed decreases

c. the wind speed is independent of pressure gradient

d. it might increase or decrease depending on the Coriolis force

11. Which of the following isn’t a local scale wind system:

a. sea breeze

b. mountain breeze

c. valley breeze

d. none
12. With respect to the surface, longwave counterradiation is considered as:

a. an incoming component

b. an outgoing component

c. either incoming or outgoing depending on the direction of radiation

d. either incoming or outgoing depending on the concentration of clouds
13. Which is a factor in the global radiation balance?

a. the sun

b. atmospheric absorption

c. atmospheric scattering

d. all of the above
14. Latent heat is:

a. similar to sensible heat in that it can be measured with a thermometer

b. transferred through the mechanism of conduction

c. found only in the various states of water

d. stored heat and as such cannot be directly measured
15. The percentage of shortwave radiant energy reflected by a surface is termed its:

a. outflow

b. output

c. albedo

d. reflection
16. The circulation pattern of surface winds is generally made up of:

a. seven features and six intervening belts

b. six features and six intervening belts

c. six features and seven intervening belts

d. seven features and seven intervening belts
17. The wind belt formed between 0oN and 30oN latitude is called:

a. westerlies

b. easterlies

c. northeast trade winds

d. southeast trade winds
18. The prevailing wind direction at 45o latitude north is:


a. northeast

b. northwest

c. southwest

d. west

19. The upper midlatitude low is a:

a. high pressure zone located at 60oN and S

b. high pressure zone located at 30oN and S

c. low pressure zone located at 60oN and S

d. low pressure zone located at 30oN and S
20. The boundary along which the warm pole-ward winds and cold equator-ward winds meet is called:

a. subtropical high

b. subtropical low

c. polar high

d. polar front
21. The ITCZ is an area of convergence of winds at what approximate latitude?

a.  0o

b. 30o

c. 45o

d. 60o
22. The ground can only radiate longwave radiation __________, but the atmosphere radiates longwave radiation _____________________.

a. upwards, downwards

b. upwards, in all directions

c. downwards, upwards

d. upwards, at right angles to the upwards flow
23. Water vapor and ________________ emit longwave radiation that has been radiated from the ground earlier back to the surface in a process named _______________.

a. nitrogen, radiation

b. carbon dioxide, radiation

c.  carbon dioxide, counterradiation

d. nitrogen, counterradiation
24. ___________ is the difference between all incoming radiation and all outgoing radiation.

a. net radiation

b. counterradiation

c. greenhouse effect

d. albedo
25. Poleward heat transport involves the flow of heat by ______ and ______ from the lower latitudes to the polar regions.

a. diffusion, conduction

b. water, air

c. ozone, water

d. water, diffusion
26. Temperature is:

a. a measure of the level of sensible heat of matter

b. a measure of the level of latent heat of matter

c. measured only through advection

d. none

27. The environmental temperature _______ rate averages 6.5oC/1000m.

a. cooling

b.  lapse

c. mixing

d. transpiration

28. A temperature inversion occurs when: 

a. cold air lies atop warm air near the stratosphere

b. warm air lies atop cold air near the stratosphere

c. warm air lies atop cooler air close to the ground

d. cold air lies atop warm air close to the ground

29. A land breeze occurs:

a. during the night when the land cools below the surface temperature of the sea

b. when strong winds blow in from the sea over the land

c. only during certain restricted seasons

d. during the day when the land heats above the surface temperature of the sea
30. Atmospheric pressure exists because of:

a. air mass
b. air temperature

c. earth’s gravity
d. a & c

31. Frictional surface winds are produced as a result of:

a. one force

b. two forces

c. three forces

d. four forces


a.  the closer the isobars, the gentler the pressure gradient

b.  the farther the isobars, the steeper the pressure gradient

c.  the closer the isobars, the steeper the pressure gradient

d.  all of the above

e. a cyclone spirals inward and upward

f. a cyclone spirals outward and upward

g. a cyclone spirals inward and downward

h. a cyclone spirals outward and downward

32. Air pressure decreases more rapidly at:

a. lower elevations



b. higher elevations

c. independent of elevation

d. it increases with elevation and does not decrease

33. An ocean current is any:

a. persistent vertical flow of ocean water.

b. persistent horizontal flow of ocean water.

c. intermittent vertical flow of ocean water.

d. intermittent horizontal flow of ocean water.

34. Places located well inland and far from oceans generally experience a (n) __________ temperature contrast from winter to summer than those nearer the oceans.

a. weaker

b. stronger

c. more stable

d. unstable

35. The amount of energy received by the top of the earth’s atmosphere is:

a. variable with longitude

b. variable with latitude

c. constant

d. indeterminate

36. The direction of water in a draining sink (or toilet) is:

a. clockwise in the Northern Hemisphere due to Coriolis effect

b. counterclockwise in the Southern hemisphere due to the Coriolis effect

c. independent of the Coriolis effect

d. a & b

37. In a stable air:

a. air parcels rise then fall back to earth

b. air parcels rise without falling back to earth

c. air parcels rise and might fall back to earth only if ELR > DALR

d. none
38. If  ELR > SALR, then the atmosphere is:

a. stable

b. unstable

c. conditionally unstable

d. it depends on DALR value
Part II: Short essay questions (20%). 

Answer two of the three following questions.

1. Label the following figure that shows the fate of radiation traveling through the atmosphere and reaching the earth’s surface. (8 items).


2. Describe four properties of the Coriolis force.

3. Explain El Niňo Southern Oscillation.
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