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Modern Mechanics: Mastery of the Microscopic for 10th Grade

Evaluate non-classical phenomena from synchrotron radiation to semiconductor physics as students bridge
the gap between theoretical models and advanced engineering.

1. A Muon particle created in the upper atmosphere survives to reach the Earth's surface despite its
short half-life. Which relativistic effect explains this from the perspective of an Earth-based observer?
A. Length contraction of the Muon's internal structure
B. Time dilation slowing the Muon's internal clock
C. Mass-energy equivalence increasing its density
D. The Doppler effect shifting its decay frequency

2. In the context of the photoelectric effect, increasing the intensity of incident light above the
threshold frequency will increase the ______ of the ejected electrons.

A. Maximum kinetic energy

B. Stop potential

C. Quantity (current)

D. De Broglie wavelength

3. According to the Heisenberg Uncertainty Principle, it is physically impossible to simultaneously
measure the exact position and exact velocity of a macroscopic object like a baseball.

A. True

B. False

4. Consider a Gravitational Redshift scenario: as a photon escapes the intense gravitational field of a
neutron star, what happens to its physical properties?

A. Its velocity decreases significantly

B. Its frequency increases (blue shift)

C. Itswavelength increases as it loses energy

D. Its mass fluctuates based on the curvature

5. The concept of 'Entanglement’ suggests that two particles can be linked such that the measurement
of one instantaneously affects the state of the other, a phenomenon Einstein called

A. Spooky action at a distance
B. The EPR Paradox

C. Non-linear superposition
D. Quantum singularity

6. Engineers designing Flash Memory (SSDs) must account for which quantum effect that allows
electrons to cross insulating barriers they classically shouldn't be able to pass?

A. The Pauli Exclusion Principle
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B. Quantum Tunneling
C. Bose-Einstein Condensation
D. Thermonuclear fusion

7. In General Relativity, an observer in an enclosed elevator cannot distinguish between the force of
gravity and the force of constant acceleration.

A. True

B. False
8. According to the Standard Model of particle physics, the ______is the boson responsible for giving
other fundamental particles their mass.

A. Gluon

B. Photon

C. Higgs Boson

D. Muon Neutrino

9. If a star is massive enough to collapse into a singularity, the 'Event Horizon' represents the point
where:

Time moves infinitely fast

Nuclear fusion begins again

The escape velocity equals the speed of light

Matter is converted entirely into dark energy

ONw>

10. A particle with a very high momentum will have a longer De Broglie wavelength than a slow-moving
particle of the same mass.

A. True
B. False
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