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Shatter Classical Intuition: Advanced 10th Grade Modern Physics Quiz

Challenge your sophomores to synthesize concepts of wave-function collapse, time dilation in muons, and
the equivalence principle in this rigorous assessment.

1. Cosmic ray muons have a very short lifespan, yet they reach the Earth's surface in abundance. Which
synthesis of Special Relativity explains this phenomenon from the muon's frame of reference?

A. Time dilation causes the Earth's clocks to run slower relative to the muon.

B. Length contraction shortens the distance of the atmosphere that the muon must traverse.

C. The muon's mass increases to a point where it becomes immune to decay forces.

D. Gravitational lensing from the Earth's mass pulls the muon toward the surface faster.

2.The _____ Principle in General Relativity suggests that an observer in a closed elevator cannot
distinguish between being accelerated in deep space or resting in a gravitational field.

A. Uncertainty

B. Exclusion

C. Equivalence

D. Superposition

3. According to the Copenhagen Interpretation, a quantum particle exists in a state of superposition
across all possible positions until a measurement forces the wave function to collapse.

A. True

B. False

4. When analyzing the Hafele-Keating experiment involving atomic clocks on airplanes, why did the
‘eastward’ clock lose time compared to the ground clock?

A. The clock experienced lower atmospheric pressure.

B. The clock's velocity was highest relative to the Earth's center due to the planet's rotation.

C. The clock was farther from the Earth's core, increasing gravitational time dilation.

D. The vibrations of the aircraft interfered with the cesium oscillation frequency.

5. If a physicist measures the exact momentum of a particle, the _____ Principle dictates that the
uncertainty in the particle’s position must become infinite.

A. Pauli

B. Heisenberg

C. Compton

D. Fermi

6. Gravitational redshift occurs because light gains energy and its frequency increases as it moves away
from a massive star into a region of lower gravity.

A. True
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B.

False

7. At the Large Hadron Collider (LHC), particles are accelerated to 0.9999c. What happens to the energy
required to accelerate them further as they approach 'c'?

A. The energy requirement remains constant because the speed limit is fixed.

B. The energy requirement decreases as the particles reach a 'super-fluid' state.

C. The energy requirement increases exponentially because the effective mass (inertia) approaches

infinity.

D. The energy requirement disappears once the particle enters a quantum tunnel.
8. The 'entanglement’ of two particles suggests that measuring the spin of onewill_____determine the
spin of the other, regardless of the distance between them.

A. slowly

B. randomly

C. instantaneously

D. never

9. Asingularity is an infinitely dense point where the known laws of physics, including General Relativity
and Quantum Mechanics, currently fail to provide a unified description.

A.
B.

True
False

10. How does the 'Event Horizon' of a black hole relate to Einstein's concept of escape velocity?

A.

B.
C.
D

It is the point where the escape velocity is equal to the speed of sound.
It is the radius where spacetime is so flat that light cannot be captured.
It is the boundary where the escape velocity exceeds the speed of light.
It is a physical surface made of compressed degenerate neutrons.
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