Cosmic Harmonics: Music Theory in the Universe

Music Theory - Answer Key - 13 Questions

1. The orbital period of Jupiter is approximately 11.86 Earth years. If this were used
as the duration of a whole note in a tempo of 60 BPM, what time signature would best
represent a 'measure' corresponding to the orbital period of Mars, which is
approximately 1.88 Earth years?

A) 12/8

B) 7/8

C) 5/8

D) 3/18

2. The speed of light in a vacuum is approximately 299,792 kilometers per second. If a
musical interval's perceived 'tension’ or 'resolution’ were analogous to the time it
takes light to travel a certain distance, which interval, when interpreted as aratio
of frequencies, would have the most 'rapid’ perceived resolution if its larger
frequency were halved, mirroring a significant change in a physical constant?

A) Perfect Fifth (3:2)

B) Major Third (5:4)

C) Minor Third (6:5)

D) Octave (2:1)

3. The resonant frequencies of a string are integer multiples of its fundamental
frequency, forming a harmonic series. If the fundamental frequency of a celestial
body's 'sound' (hypothetically) were derived from its rotational period, and a
'‘perfect overtone' were considered the next integer multiple, what interval would this
represent in standard Western music theory?

A) Minor Second

B) Major Third

C) Perfect Octave

D) Perfect Fifth
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4. The Kepler's Third Law states that the square of the orbital period of a planet is
directly proportional to the cube of the semi-major axis of its orbit. If we consider
the semi-major axis as a measure of 'harmonic distance' and the orbital period as
'‘temporal resonance,’ which celestial body's orbital characteristic would represent a
perfect fifth in terms of its squared period to cubed semi-major axis ratio, assuming
a constant of proportionality that aligns with a fundamental frequency?

A) Mercury

B) Venus

C) Earth
D) Mars

5. The Doppler effect causes a shift in frequency due to relative motion. If a star is
moving away from Earth, its light is redshifted, meaning its observed frequency is
lower than its emitted frequency. In musical terms, what type of interval would this
frequency shift most closely represent if the original frequency were considered the
tonic and the redshifted frequency a note within a scale?

A) Ascending Major Scale Step

B) Descending Minor Scale Step

C) Chromatic Diminution

D) Augmented Interval

6. The spectral lines of stars reveal their elemental composition. For example,
hydrogen produces characteristic spectral lines. If these lines were translated into
musical pitches based on their wavelengths, and the '‘fundamental’ wavelength
corresponded to the lowest note of a C major scale, what interval would a spectral
line corresponding to roughly half that wavelength represent?

A) Perfect Fourth

B) Major Sixth

C) Perfect Octave

D) Minor Seventh

7. The concept of a'golden ratio' (approximately 1.618) appears in nature and art. In
music theory, the relationship between the frequencies of a perfect fifth (3:2 = 1.5)
and a major third (5:4 = 1.25) can be analyzed. If the 'harmonic efficiency' of an
interval were measured by how closely its frequency ratio approximates the golden
ratio, which of the following standard intervals would be considered the 'least
efficient' in this context?

A) Perfect Fifth

B) Minor Third

C) Major Third

D) Octave
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8. The 'Great Attractor' is a gravitational anomaly in intergalactic space. If this
were analogous to a powerful sonic 'center of gravity' in the universe, influencing
the 'movement' of galaxies (musical phrases), what musical term best describes the
force pulling towards this attractor?

A) Dissonance

B) Consonance

C) Cadence
D) Modulation

9. The speed of sound in dry air at 20°C is approximately 343 meters per second. If a
musical note's duration were dictated by the time it takes sound to travel the
diameter of the Moon (approximately 3,474 km), what would be the approximate number of
1-second durations that fit within this period?

A) 101

B) 1012

C) 10123

D) 101234

10. The concept of 'sonic booms' is related to the speed of sound. If the speed of a
celestial object were to exceed the speed of sound in a particular medium, it would
create a 'boom."' In music theory, what interval would most closely represent the
sudden, dramatic shift in pitch that could be analogous to a sonic boom?

A) Minor Second

B) Augmented Unison

C) Tritone

D) Major Seventh

11. The relative distances of planets from the Sun can be observed. If we consider the
distance of Earth from the Sun as a 'fundamental unit' (e.g., representing a C note),
and the distance of Venus from the Sun is approximately 0.72 AU, while Mars is
approximately 1.52 AU. If we map these distances to musical intervals where distance
correlates to pitch rise, what interval would Mars' distance most closely approximate
relative to Earth's, using a logarithmic scale for pitch?

A) Perfect Fourth

B) Major Third

C) Perfect Fifth

D) Minor Sixth
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12. The concept of 'timbre' in music refers to the quality of a sound that
distinguishes different types of sound production. In astronomy, the 'color’ of stars,
determined by their surface temperature, is a similar distinguishing characteristic.
If ared giant star (cooler) were analogous to a 'warm' timbre and a blue supergiant
(hotter) to a 'bright' timbre, what standard musical interval would best represent the
transition from 'warm’ to ‘bright’ if pitch were also considered?

A) Diminished Fifth

B) Major Third

C) Augmented Fourth

D) Minor Second

13. The phenomenon of a 'black hole' absorbs all light. If we consider the frequency
spectrum of sound, and a black hole were analogous to a point where all frequencies
are absorbed, what musical concept best represents the absence of sound or the
cessation of all musical activity?

A) Atonality

B) Silence

C) Polyphony

D) Homophony
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