
Instructions:

– Section I consists of 20 multipart questions that assess geoscience knowledge in the form of multiple choice
questions. Each question is worth 2 points.

– You have 45 minutes.

– Any type of calculator is allowed.

– Participating in this exam is agreement to our academic integrity policy.
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1. Oxbow lakes can indicate a hypothetical maximum meander size somewhere along a river. Which of the following
processes is responsible for keeping meander size below this limit?

A. Deposition at outer bank

B. Erosion at outer bank

C. Deposition at inner bank

D. Erosion at inner bank

2. Planck’s law gives the intensity of light as a function of its frequency � emitted by a blackbody at a temperature
T . At high frequencies, the intensity is proportional to �3e−k�=T where k is a constant. The following figure
shows the relative intensity of light as a function of wavelength for four blackbodies with temperatures labeled.

Which of the following statements are true?

I) At small wavelengths such as those shown here, peak wavelength is inversely proportional to temperature.

II) As the temperature of the object increases, the intensity at any wavelength increases.

III) If the maximum intensity of light emitted by a blackbody is at 5000 nm, then its temperature, to one
significant figure, is 600 K.

A. II only

B. I and II

C. I and III

D. I, II, and III

3. You are using a machine learning algorithm that takes in satellite imagery to map out river basins from different
climate regions. You find that the rate of meander formation tends to decrease with aridity. Why might this be
the case?

A. Regions with lower aridity tend to have increased bank strength

B. Regions with lower aridity tend to have decreased bank strength

C. Aridity has no effect on bank strength

D. Bank strength has no effect on rate of meander formation
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4. After the Great Oxidation Event approximately 2.3 billion years ago, greater carbon burial resulted in global
lubrication of tectonic activity due to the ductile nature of organic shales and their metamorphism to low-friction
graphite. Which of the following would not be expected to increase as a result of this change?

A. Formation of volcanic andesites

B. Global sea level

C. Metamorphic grade of continental orogens

D. Ocean magnesium concentration

5. Consider the following upper-level isobaric map. Based on the inferred surface conditions from this map, the
surface wind at point A is most likely blowing toward which of the following directions?

A. Northeast

B. Northwest

C. Southeast

D. Southwest

6. A hyperpycnal plume is a type of turbidity current that forms when sediment-rich river water enters the ocean
and sinks. The formation of these plumes is rarely consistent, often depending on seasonal factors. Which of the
following summertime conditions would favor hyperpycnal plume formation?

I) High sea surface temperature

II) Decreased precipitation over the ocean

III) Glacial meltwater feeding the river

A. II only

B. III only

C. I and II

D. I and III

E. None
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7. Which of the following strata is least likely to be found in a fold?

A. Near-surface quartzite strata

B. Near-surface shale strata

C. Deep quartzite strata

D. Deep shale strata

8. The figure below is a profile of the Laika ice cap in Canada showing temperature contours in °C. X1-X5 are
drilling sites where the temperature vs. depth was measured.

Which of the following accurately compares the ice at X2 relative to other drill sites?

A. Ice at X2 likely entrains more sediments than at X4.

B. More liquid at the base of the glacier was generated by surface melt at X1 than X2 at the time of data
collection.

C. A glacial surge is more likely to occur at X3 than X2.

D. X2 only flows by basal slip while X4 flows only by internal deformation.

9. The light-colored areas of the lunar surface are composed of anorthosite, a rock mostly composed of Ca-rich
plagioclase feldspar, formed billions of years ago. Which of the following mechanisms best explains how this
anorthosite formed?

A. Large mantle plumes pushed ultramafic mantle material through early crust

B. Lunar crust solidified before differentiation due to heat loss from radiation

C. Impacts exposed ultramafic mantle material that solidified into anorthosite

D. Anorthite crystals formed early in crystallization and floated upwards
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