
Cosmic Concepts in Philosophy
Introduction To Philosophy  ·  Answer Key  ·  13 Questions

1. The principle of mediocrity, often invoked in philosophical discussions of our
place in the universe, posits that our solar system and Earth are not exceptional.
Which observation, if confirmed, would most significantly challenge this principle?

A) The discovery of a planet with liquid water and a breathable atmosphere orbiting a

Sun-like star within the habitable zone.

B) The detection of a statistically improbable number of intelligent extraterrestrial
civilizations within our observable galaxy.
C) The identification of a unique physical constant that governs planetary formation

exclusively in our solar system.

D) The mapping of dark matter distribution revealing it concentrates disproportionately

around our Sun.

2. In cosmology, the concept of the cosmological horizon delineates the observable
universe. Philosophically, what is the primary implication of this horizon for our
knowledge of reality?

A) It suggests that our current scientific models are inherently flawed and require

revision.

B) It implies that there are aspects of reality that are, in principle, unknowable to us due
to the finite speed of light and the age of the universe.
C) It demonstrates that the universe is static and unchanging, limiting our understanding of

temporal processes.

D) It proves that all empirical observations are subjective and cannot form a basis for

objective knowledge.

3. The fine-tuning argument in philosophy of religion and metaphysics often references
the precise values of physical constants necessary for life. Which of the following is
an example of such a constant, whose value is considered remarkably specific?

A) The speed of light (c).

B) The gravitational constant (G).

C) The fine-structure constant (?).
D) Avogadro's number (N_A).
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4. The concept of an expanding universe, supported by Hubble's Law, has profound
philosophical implications for our understanding of time and causality. If the
universe is expanding, what does this imply about its past state?

A) The universe has always existed in its current state.

B) The universe must have been denser and hotter in the past, potentially originating from a
singularity.
C) The universe is contracting, and will eventually reverse its expansion.

D) The universe began as an infinitely large and cold expanse.

5. Philosophical debates on determinism are often informed by physics. The concept of
gravitational influence, as described by Newton and refined by Einstein, suggests that
future states are, in principle, predictable from present states. What astronomical
phenomenon most strongly supports the idea of deterministic interactions on a cosmic
scale?

A) The chaotic orbits of some comets.

B) The gravitational lensing of light by massive objects.
C) The unpredictable nature of quantum fluctuations in empty space.

D) The spontaneous formation of new stars in nebulae.

6. The anthropic principle, in its various forms, addresses the apparent suitability
of the universe for life. The 'weak anthropic principle' states that the observed
values of physical and cosmological quantities are not equally probable but have such
values that they allow life to develop. What astronomical observation is a key piece
of evidence that supports the idea that conditions for life are potentially rare?

A) The sheer number of galaxies in the observable universe.

B) The existence of exoplanets, demonstrating planetary formation is common.
C) The significant prevalence of heavy elements in the interstellar medium.

D) The discovery of the cosmic microwave background radiation.

7. The philosophical question of 'what is out there?' is directly addressed by
observational astronomy. The 'observable universe' is defined by the distance light
has had time to travel since the Big Bang. What is the approximate current radius of
the observable universe?

A) Approximately 13.8 billion light-years.

B) Approximately 46.5 billion light-years.

C) Approximately 93 billion light-years.
D) Approximately 1 trillion light-years.
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8. The existence of black holes, predicted by Einstein's theory of general relativity,
raises profound philosophical questions about the nature of reality, time, and
information. What is a key characteristic of a black hole that challenges classical
notions of determinism and predictability?

A) Their immense gravitational pull that prevents light from escaping.

B) The existence of an event horizon beyond which information cannot be retrieved.
C) Their formation from the collapse of massive stars.

D) Their role in the evolution of galaxies.

9. Philosophical considerations of infinity are often brought to bear on cosmological
models. If the universe is spatially infinite, what is a direct philosophical
implication regarding the possibility of identical configurations of matter?

A) That such configurations are impossible, as each atom's position is unique.

B) That such configurations are not only possible but must occur infinitely many times.
C) That the concept of infinity is a mere mathematical construct with no physical reality.

D) That the universe must be finite to contain finite amounts of matter.

10. The concept of 'cosmic loneliness' is a philosophical response to our current
understanding of extraterrestrial life. Given the vastness of the universe and the
absence of definitive proof of other civilizations, what is a primary epistemological
challenge that arises?

A) The challenge of reconciling scientific evidence with religious faith.

B) The difficulty in distinguishing between natural phenomena and intelligent design.

C) The problem of induction: inferring universal truths from limited observations (i.e., our
current lack of detection).
D) The philosophical debate on the nature of consciousness in non-biological entities.

11. The discovery of dark energy, which is accelerating the expansion of the universe,
introduces a significant unknown into cosmological models. Philosophically, what does
this discovery suggest about the completeness of our current physical theories?

A) That our current theories are sufficient and only require minor adjustments.

B) That our current understanding of fundamental forces is incomplete and requires radical
revision.
C) That the universe is fundamentally unknowable and beyond scientific inquiry.

D) That the observed acceleration is a statistical anomaly that will disappear with more

data.
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12. The philosophical problem of personal identity is sometimes explored through
astronomical analogies. If we consider the continuous existence of celestial bodies
like stars or planets, what aspect of their persistence challenges a simple
materialist view of identity?

A) Their formation from primordial dust and gas.

B) Their eventual supernova or dissipation, indicating a fundamental change in composition.
C) Their constant emission of energy and matter.

D) Their fixed position relative to other celestial objects.

13. The concept of multiple universes (multiverse) is a speculative but
philosophically provocative idea in some cosmological theories. If a multiverse
exists, what is a major philosophical implication for the uniqueness of our universe
and the laws of physics within it?

A) It would confirm that our universe is the only possible outcome of physical laws.

B) It would suggest that the observed laws of physics in our universe might be contingent
rather than necessary.
C) It would imply that all other universes are identical to ours.

D) It would prove that the Big Bang theory is incorrect.
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