
Instructions:

– Section I consists of 30 questions that assess geoscience knowledge in the form of multiple-choice questions.
Each question is worth 2 points.

– You have 1 hour and 15 minutes to complete this section.

– Any type of calculator is allowed.

– Participating in this exam is agreement to our Academic Integrity Policy.

https://docs.google.com/document/d/e/2PACX-1vTK0_9KfEMN4BH36tytKvzX_5RC1y-3AyFrKN6uUwyCxDjscOf9QQD4CYu34V4TQzhpU_PB1dREivqw/pub


1. The following figure depicts the equivalent potential temperature (EPT) of a region on an isobaric surface; the
black circles represent radii at every 50 kilometers. EPT is defined as the temperature that an air parcel would
reach if all the water vapor it contained condensed and released the corresponding latent heat.

Which of the following statements is/are true regarding this region?

I) The region is located in the Northern Hemisphere and contains a surface low

II) EPT likely decreases with height in the region

A. I only

B. II only

C. I and II

D. None

2. In an area thought to have once been at the ocean floor, scientists find a bed of calcareous sediment overlain
by siliceous sediments. Which of the following past environmental changes would least likely account for this
change in deposited material?

A. Sinking of the seafloor over time

B. Increase in subsurface ocean temperature over time

C. Increase in ocean acidity over time

D. Movement of the seafloor towards an area of coastal upwelling over time

3. During the early Pliocene, low mean sea levels resulted in the closing of the Indonesian Gateway, preventing
equatorial water flow between the Pacific and Indian Oceans. A recent study used paleoclimate proxies to
characterize P-E, or precipitation minus evaporation, across the Pacific Ocean during the early Pliocene. Which
of the following correctly describes how the closing of the Indonesian Gateway would likely affect Pacific P-E?

A. Higher P-E at the equator, higher P-E at mid-latitudes

B. Higher P-E at the equator, lower P-E at mid-latitudes

C. Lower P-E at the equator, higher P-E at mid-latitudes

D. Lower P-E at the equator, lower P-E at mid-latitudes
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4. The ocean carbon pump transfers carbon from the atmosphere and ocean surface to the deep ocean. The figure
below depicts a model of the spatial distribution of the amount of carbon sequestered by this pump per year.

Given that one of Key A or Key B is correct, which of the following is true regarding this figure?

A. Key A is correct; downwelling at the center of subtropical gyres transports large amounts of CO2 into
the deep ocean

B. Key A is correct; upwelling at the center of subtropical gyres increases productivity of biological
organisms

C. Key B is correct; downwelling at the center of subtropical gyres decreases the productivity of biological
organisms

D. Key B is correct; upwelling at the center of subtropical gyres brings CO2 in the deep ocean back to
the surface

5. At a given point, two weather models, A and B, predict the same geopotential heights for the 1000 and 500 hPa
pressure levels. However, they predict different temperature anomalies (relative to the climatological average
within each pressure level), as shown in the table below.

1000 hPa 500 hPa
A +3 °C +1 °C
B +3 °C +5 °C

Which of the following about the 1000-500 hPa layer must be true given the information above?

I) A predicts a less stable atmosphere than B

II) A predicts a conditionally unstable atmosphere

III) B predicts an atmospheric inversion

A. None

B. I only

C. III only

D. I and II

E. I and III
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