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Answer Key: Mapping the Nexus of Interdisciplinary Science: An 11th
Grade Challenge

Synthesize knowledge across thermodynamics, bioinformatics, and geophysics to solve complex problems at
the intersection of traditional scientific silos.

1. Aresearcher is applying the principles of fluid dynamics to model the flow of magma within the
Earth's mantle to predict seafloor spreading. Which interdisciplinary field does this work primarily
represent?

Answer: B) Geophysics

Geophysics applies the principles of physics (fluid dynamics) to the study of the Earth (magma flow and mantle
movement).

2. The study of the chemical processes within and relating to living organisms, such as the metabolic
pathways of extremophiles in hydrothermal vents, is known as

Answer: C) Biochemistry

Biochemistry bridges biology and chemistry by investigating the molecular mechanisms that sustain life, even in
extreme conditions.

3. True or False: Materials Science is considered a purely physical science, as it excludes the study of
biological structures or chemical synthesis.

Answer: B) False

False. Materials Science is highly interdisciplinary, often synthesizing chemistry and physics to develop new materials,
including biomaterials for medical use.

4. When an oncologist uses radioactive isotopes to target and destroy malignant tumors, which two
major branches of science are being integrated for medical application?

Answer: C) Physics and Biology

Nuclear medicine utilizes the physical properties of radiation (Physics) to treat physiological conditions in living
organisms (Biology).

5. A scientist calculating the escape velocity of a spacecraft leaving a planet's atmosphere while
accounting for gravitational pull is working in the field of
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Answer: B) Classical Mechanics

Classical Mechanics is the portion of Physics that deals with the motion of bodies under the influence of forces, such
as gravity.

6. In the emerging field of Astrobiology, what is the primary objective of scientific inquiry?

Answer: C) Investigating the origins and potential for life in the universe

Astrobiology combines biology, chemistry, and astronomy to study the possibility of life beyond Earth and its origins.
7. True or False: Thermodynamics, a branch of physics, is essential for understanding how energy
transfers occur within biological ecosystems and chemical reactions.

Answer: A) True

True. The laws of thermodynamics govern energy exchange in all scientific disciplines, from metabolic heatin animals
to reaction enthalpy in chemistry.

8. The use of computational algorithms and statistical models to analyze massive datasets of genomic
sequences is known as

Answer: B) Bioinformatics

Bioinformatics is a multidisciplinary field that uses computer science and statistics to interpret and manage biological
data.

9. Aresearcher analyzing the isotopic composition of '‘paleo-ice’ trapped in glaciers to reconstruct
Earth's atmospheric history 100,000 years ago is practicing:

Answer: B) Paleoclimatology

Paleoclimatology is a sub-discipline of Earth Science that focuses on past climates using geological and chemical
records.

10. True or False: Theoretical Science focuses primarily on the practical application of existing technol-
ogy rather than the development of new mathematical proofs and models.

Answer: B) False

False. Theoretical science uses mathematical models and abstractions to explain and predict natural phenomena,
whereas Applied Science focuses on practical technological solutions.
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