Philosophy and Scientific Foundations

Philosophy Of Science - Answer Key - 18 Questions

1. According to Popper's philosophy of science, what is the primary criterion for a
scientific theory to be considered falsifiable?

A) It must be testable through observation and experiment.

B) It must be derived from empirically verifiable axioms.

C) It must make predictions that can be definitively proven false.
D) It must be logically consistent with all previously accepted theories.

2. Kuhn's concept of 'normal science' describes a period characterized by:

A) The revolutionary overthrow of existing paradigms.

B) The exploration of anomalies that challenge fundamental assumptions.

C) The detailed articulation and extension of a dominant scientific paradigm.
D) The establishment of entirely new scientific disciplines.

3. In Bayesian epistemology, the 'prior probability' represents:

A) The probability of a hypothesis after observing new evidence.

B) The likelihood of observing specific data given a hypothesis.

C) A degree of belief in a hypothesis before any new evidence is considered.
D) The statistical frequency of an event in a large population.

4. The principle of causal closure of the physical, a concept often discussed in
philosophy of mind and science, posits that:

A) All mental events are reducible to physical brain states.

B) Physical events have only physical causes.

C) The universe is governed by deterministic physical laws.

D) Consciousness is an emergent property of complex physical systems.

5. What is the philosophical implication of Gédel's incompleteness theorems regarding
formal systems?

A) All consistent formal systems are provably complete.

B) There exist true statements within any consistent formal system that cannot be proven
within that system.

C) Mathematical truths are entirely subjective and dependent on the observer.

D) Formal systems can perfectly model all aspects of reality.
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6. The demarcation problem in philosophy of science, famously addressed by Popper,
concerns the distinction between:

A) Empirical and theoretical knowledge.

B) Scientific and pseudoscientific claims.
C) Objective and subjective truths.

D) Deductive and inductive reasoning.

7. According to the standard interpretation of quantum mechanics (Copenhagen
interpretation), the act of measurement plays a crucial role in:

A) Determining the fundamental laws of physics.

B) Collapsing the wave function and resolving superposition.

C) Proving the objectivity of quantum states.

D) Explaining the macroscopic world through microphysical principles.

8. The philosophical concept of 'emergence' in relation to scientific phenomena
suggests that:

A) Complex systems can be fully explained by the properties of their individual parts.

B) Novel properties or behaviors can arise in complex systems that are not present in their
constituent components.

C) All scientific laws are reducible to fundamental physical principles.

D) The universe is a simulation, and emergent properties are artifacts of the code.

9. In evolutionary biology, the concept of 'natural selection' is philosophically
significant because it offers a naturalistic explanation for:

A) The origin of life from non-living matter.

B) The teleological design of biological organisms.
C) The diversity and adaptation of species.

D) The subjective experience of consciousness.

10. The philosophical challenge posed by the ‘problem of induction' (Hume) questions:

A) The validity of deductive reasoning.

B) The justification for inferring future events based on past observations.
C) The existence of objective reality.

D) The nature of mathematical truths.

11. The Church-Turing thesis, a fundamental concept in computer science and logic,
states that any function that can be computed by an algorithm can be computed by a:
A) Neural network.
B) Turing machine.
C) Quantum computer.
D) Biological organism.
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12. Philosophers of physics grapple with the interpretation of quantum entanglement. A
key aspect of this phenomenon is that:

A) Entangled particles can transmit information faster than light.

B) The state of one entangled particle instantaneously influences the state of another,
regardless of distance.

C) Entanglement is a form of illusion created by observer bias.

D) Entangled particles always occupy the same spatial location.

13. The philosophical significance of the Big Bang theory lies in its implication for:

A) The eternal and unchanging nature of the universe.
B) The absence of a beginning to cosmic time.

C) The universe having a finite temporal origin.

D) The universe being infinitely dense at all points.

14. What is the philosophical status of the 'observer effect' in quantum mechanics?

A) It suggests that consciousness directly alters physical reality.

B) It describes how the act of measurement can influence the state of a quantum system.
C) It is a purely subjective phenomenon with no physical basis.

D) It indicates that quantum particles are inherently unpredictable.

15. The concept of 'scientific realism' in the philosophy of science posits that:

A) Scientific theories are merely useful tools for prediction and explanation.

B) Scientific theories aim to provide a literally true description of the world, including
unobservable entities.

C) Scientific knowledge is inherently subjective and culturally constructed.

D) The truth of a scientific theory is determined solely by its empirical success.

16. The philosophical implications of the second law of thermodynamics (entropy) for
cosmology include:

A) The potential for the universe to reach a state of maximum order.

B) The inevitable increase of disorder in a closed system, potentially leading to a 'heat
death'.

C) The universe experiencing cycles of expansion and contraction indefinitely.

D) The creation of energy from nothing.

17. In neuroscience, the 'binding problem' refers to the philosophical and scientific
challenge of explaining how:

A) Different sensory inputs are processed independently.

B) The brain integrates disparate neural information to create a unified conscious
experience.

C) Neurons transmit signals across synapses.

D) Genetic information dictates brain structure.
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18. The philosophical concept of 'reductionism' in science generally claims that:

A) Complex phenomena are best understood by studying their emergent properties.

B) Theories and explanations from one scientific domain can be explained in terms of
theories and explanations from a more fundamental domain.

C) All scientific laws are relative to the observer.

D) The universe is fundamentally chaotic and unpredictable.
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