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THIRD EXAM – Extended section
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Instructions: Each question on the exam is worth 2 points except where indicated otherwise.  READ EACH QUESTION CAREFULLY BEFORE YOU ANSWER.
1. June 21 is

a. the longest day of the year (i.e., longest period of daylight) on the Arctic Circle

b. the shortest day of the year south of the equator

c. the same length as every other day of the year at the equator

d. all of the above

e. none of the above
2. What is the highest latitude at which the sun is ever seen directly overhead in either hemisphere?

a. 
23.5o



b. 
45o



c. 
66.5o



d. 
because the earth is closer to the sun in late December than in June, the sun is seen overhead at a higher latitude in the southern summer (28.5o) than in the northern summer (23.5o).

3. Atmospheric pressure at sea level is closest to which of the following?

a.
1013 millibars

b.
14.7 millibars

c.
100 millibars

d.
14 pounds

e.
101 inches of mercury

4. What role does the ozone layer play in the earth's atmosphere?

a. absorbs infrared radiation

b. absorbs ultraviolet radiation

c. emits ultraviolet radiation

d. absorbs incoming visible light

e. emits visible light

5. How much of the solar radiation reaching the earth is absorbed and converted into some other form of energy?

a.
about 31%

b.
none

c.
about 69%

d.
all of it

e.
about 10%

6. In the following drawing, which position represents the earth on the vernal (spring) equinox?
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7. Continental climates


 
a.
are always warmer than maritime climates

 
b.
are always cooler than maritime climates

 
c.
are cooler than maritime climates in summer and warmer than maritime climates in winter

d.
are hotter than maritime climates in summer and cooler than maritime climates in winter

e.
have temperature patterns similar to those of maritime climates

8. Which of the following statements is not true?

a.
The closer together the isobars on a pressure map, the stronger the wind will be.

b.
Wind always blows along the direction of the pressure gradient.

c.
Rising air is associated with low pressure and subsiding air is associated with high pressure.

d.
The pressure gradient force always pushes from high toward low pressure.

9. The polar front is

a.
a zone of low pressure and unstable atmospheric conditions associated with the subpolar low, where warm air from the subtropics is forced upward as it meets cold air from polar regions

b.
a zone of high pressure where cold air moving toward the equator from the pole is forced upward over the warm air moving poleward from the subtropics

c.
a barrier in the upper atmosphere that prevents air masses from moving between the poles and the tropics

d.
a zone of high pressure caused by sinking air at the poles

10. Which of the following statements about the Coriolis effect is correct?

a.
its effects on wind direction are the same in the southern hemisphere as they are in the northern hemisphere

b.
it is strongest at the equator and becomes weaker approaching the poles

c.
it affects winds at the surface but it has no effect on winds in the upper atmosphere

d.
a moving object only appears to have changed course because the earth’s surface has rotated out from under it

11. Seasonal migration of the ITCZ

a.
tends to follow the sun, with the greatest distances occurring over the continents (especially Africa and Asia)

b.
is relatively uniform around the globe

c.
is greatest over the tropical Pacific Ocean

d.
is greatest over Antarctica

12. Air motion in the vicinity of a cyclone is

a. converging and rising

b. rising and diverging outward from the center

c. sinking and diverging outward from the center

d. sinking and converging

13. Latent heat is

a.  the change in temperature that occurs when solar radiation strikes a dark surface.

b.  heat generated by friction between two solid surfaces.

c.  heat energy absorbed without causing a temperature change when ice melts or liquid water evaporates.

d.  radiation with a wavelength outside the visible portion of the electromagnetic spectrum.

14. Carbon dioxide plays a major role in the earth's energy balance, primarily because

a. 
CO2 reflects shortwave radiation into space.

b.
CO2 absorbs most of the shortwave radiation entering the atmosphere.

c.
CO2 absorbs longwave radiation emitted by the earth's surface that otherwise would escape into space.

d.
CO2 emits radioactive energy, which produces heat that warms the earth's atmosphere.

15. Where would you expect to find the hottest temperatures in July?

a.
over the equatorial ocean

b.
on land in the vicinity of the equator

c.
on land at latitudes of 20 to 30o N.

d.
on land at latitudes of 55 to 65o N.

e.
over the ocean at latitudes of 20 to 30oN.
16. In the diagram below, the curved lines are isobars.  What term do we use to describe the wind whose direction is indicated by the arrow?

a.
adiabatic

b.
geostrophic

c.
perfidious

d.
perihelion

e.
the diagram shows a situation that 

does not occur in nature; wind cannot 

blow parallel to the isobars
17. Which of the following is not generally associated with the Asian monsoon?

a.
strong maritime winds blowing onshore in summer 

b.
strong outflow of continental air in winter

c.
extremely high rainfall during the summer 

d.
most of the precipitation is associated with weather patterns developing along the polar front

e.
seasonal migration of the intertropical convergence zone

18. Which of the following conditions generally has to occur first before condensation can occur?

a.
warming of a moist air mass

b.
precipitation

c.
isothermal discretization

d.
cooling of a moist air mass

e.
temperature inversion

19. In the diagram below, what happens to relative humidity when temperature changes from A to B?
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a. relative humidity increases

b. relative humidity doesn't change

c. relative humidity decreases

d. relative humidity increases slightly and then begins to decline

20. How are atmospheric pressure and precipitation related?

a.
low pressure is associated with rising air, condensation, and precipitation.

b.
high pressure is associated with rising air, condensation, and precipitation.

c.
high pressure is associated with subsiding air, condensation, and precipitation

d.
low pressure is associated with subsiding air, evaporation, and dry conditions

21. A rising air mass will stop rising (unless forced to rise) when

a. its temperature is higher than that of the surrounding air

b. its temperature is the same as that of the surrounding air

c. it reaches the lifting condensation level

d. it reaches the dew point

22. The forced ascent of air over a mountain range may trigger atmospheric instability and precipitation.  This type of atmospheric lifting and precipitation is called

a.
homoscedastic

b.
frontal

c.
orographic

d.
convective

e.
soporific

23. Which of the following cloud types is the most likely to form as a result of convection?
a. stratus

b. cirrus

c. altostratus

d. cumulus

24. Formation of midlatitude cyclones 

a.
usually is triggered by thermal convection

b.
tends to occur in regions where high pressure is dominant

c.
usually is triggered by a local atmospheric disturbance along a section of the polar front

d.
occurs in the extratropical convergence zone
25. Tropical cyclones tend to form

a.
at the equator 

b.
over warm tropical and subtropical waters at least 5-10 degrees away from the equator

c.
in the vicinity of upwelling zones

d.
where a cold air mass penetrates into tropical latitudes
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