Cosmic Harmonics and Musical Physics

Music Appreciation - Answer Key - 12 Questions

1. Which frequency, measured in millihertz, was identified by NASA's Chandra X-ray
Observatory as the 'note' emitted by the Perseus Galaxy Cluster black hole, sounding
roughly 57 octaves below middle C?

A) 1.44 millihertz
B) 2.32 millihertz
C) 0.18 millihertz
D) 5.12 millihertz

2. In the context of the 'Music of the Spheres' (Musica universalis), which astronomer
calculated the orbital resonance ratios of planets, proposing they corresponded to
musical intervals in his 1619 work '‘Harmonices Mundi'?

A) Galileo Galilei

B) Tycho Brahe

C) Johannes Kepler
D) Nicolaus Copernicus

3. Why can human ears not perceive sound waves traveling through the vacuum of
interstellar space, despite the existence of pressure fluctuations in plasma?

A) The waves are too high frequency

B) The density of matter is too low to sustain longitudinal waves
C) The speed of light prohibits sound propagation

D) The magnetic fields cancel out harmonic overtones

4. The Voyager 1 Golden Record contains a selection of music; which specific type of
sound was included to represent the physics of the universe's origin?

A) Cosmic microwave background radiation sonification

B) Pulsar signals

C) Solar wind interference

D) Quasar radio emissions

5. Which astronomical body's rotation produces radio emissions that have been
translated into audio by the Cassini spacecraft, often described as 'chorus’ or 'hiss'
due to plasma interactions?

A) Saturn

B) Jupiter

C) Mars

D) Venus
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6. When sound is propagated through the atmosphere of Venus, how does the high density
of carbon dioxide affect the propagation of sound waves compared to Earth?

A) Sound waves travel slower due to friction

B) Sound waves are attenuated and travel at a lower pitch

C) Sound waves travel faster due to higher atmospheric density
D) Sound waves propagate only in the infrared spectrum

7. The'International Space Station' (ISS) utilizes a specific musical instrument for
human factors research on acoustics; which of these has been played in space?
A) Theremin
B) Didgeridoo
C) Flute
D) Harpsichord

8. Which planet's atmospheric turbulence creates distinct acoustic patterns known as
'‘whistlers' that can be detected by radio telescopes?

A) Uranus
B) Neptune
C) Jupiter
D) Mercury

9. What is the primary reason that a 'major third' interval behaves differently in
terms of pure tuning versus equal temperament, a concept analyzed in cosmic harmonic
theories?

A) Frequency ratio of 5:4 vs 2"(4/12)
B) The Doppler shift of moving stars

C) The curvature of spacetime

D) The refractive index of space vacuum

10. Which phenomenon involves the conversion of astronomical data, such as the
brightness of stars in a galaxy, into audible frequencies?

A) Spectral mapping

B) Data sonification

C) Stellar oscillation

D) Harmonic synthesis

11. The 'Sun's music' is studied through helioseismology; which wave type is primarily
used to understand the interior structure of the Sun through acoustic resonance?

A) Pressure modes (p-modes)

B) Gravity modes (g-modes)

C) Transverse shear waves

D) Electromagnetic flux modes
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12. Which specific musical work was the first to be broadcast into deep space via the
Arecibo message in 19747
A) Bach's Goldberg Variations

B) A synthesized binary-coded frequency map
C) Beethoven's 9th Symphony

D) A recording of the Voyager Golden Record
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