
Instructions:

– Section I consists of 10 multiple choice questions with each question worth 2 points. There is only one correct
option on multiple choice questions.

– Section II consists of 2 multipart, free-response questions.

– A non-graphing, non-programmable calculator is allowed; show all work for calculations.

– Recommended time management: 30 minutes on each section.



Section I

1. (2 points) Below is satellite imagery of a developing storm system in the Northern hemisphere with a white
dashed line marking the region of a pressure trough.

(a) In which direction will the pressure trough move?

A. West

B. East

(b) This imagery is most associated with what weather phenomenon?

A. Hurricane

B. Mid-latitude cyclone

C. Tornado

2. (2 points) Pictured below is an atmospheric optical phenomenon caused by a strong temperature contrast. Select
the most accurate description of the image.

A. The image shows a superior mirage, which is stable

B. The image shows a superior mirage, which is not stable

C. The image shows an inferior mirage, which is stable

D. The image shows an inferior mirage, which is not stable
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3. (2 points) Surface weather observations for multiple cities were recorded in a table.

City Relative humidity (%) Wind speed (m/s) Barometric pressure (hPa) Observed cloud types, if any
A 75 1.5 1028 cirrus
B 30 7.5 1030 none
C 90 7.5 1008 nimbostratus
D 65 4.5 1020 stratus
E 40 1.5 1010 altocumulus

Assume that all cities have the same temperature and pollutant output levels, and that the only significant
source of pollution is from within the city. Which city is most likely to experience low visibility and severe air
pollution?

A. A

B. B

C. C

D. D

E. E

4. (2 points) In a particular region, one finds that the heat exchange between the sea surface and the air varies
primarily because of changes in surface wind speed. Which of the following interactions is most likely responsible
for this variation?

A. Heat is conducted in low latitudes from the sea surface to the atmosphere

B. Heat is conducted in the mid-latitudes as warm surface currents cool

C. Atmospheric circulation convects warm air overlying the ocean

D. The ocean radiates heat as longwave radiation into the atmosphere

E. Latent heat is transferred to the atmosphere as water vapor

5. (2 points) The planetary boundary layer (PBL) is an atmospheric layer in the troposphere in which wind is
influenced by contact with the planetary surface, often creating turbulence. Temperature inversions cap the
PBL, and the height of an inversion (along with PBL thickness) depends on many factors. Which of the
following would lead to a decrease in the thickness of the PBL?

A. Mountainous terrain, since rough terrain increases influence of friction on wind and leads to greater
turbulence

B. Nighttime radiative cooling of the surface, since air temperature decreases, leading to a smaller vertical
temperature gradient and less depth of convective mixing

C. Warm water underlying cold air, since air temperature increases, leading to a larger vertical temperature
gradient and greater depth of convective mixing

D. Large city location, since plentiful city buildings decrease the influence of friction on wind and leads
to less turbulence

E. Thick stratus clouds, since air temperature decreases, leading to a smaller vertical temperature gradient
and less depth of convective mixing
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