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Answer Key: Your Guide to the Weird and Wacky Subatomic World (9th 
Grade Quiz)
Calculate relativistic mass shifts and predict particle behavior as you apply these high-level theories to modern 
particle accelerator engineering.

1. Engineers at the Large Hadron Collider must account for the fact that as protons reach 99.9999% of 
the speed of light, their inertia increases significantly. What concept describes this phenomenon?

Answer: A) Relativistic mass-energy equivalence

According to special relativity, as an object's velocity approaches the speed of light, its relativistic mass (and thus the 
energy required to accelerate it further) increases toward infinity.

2. Muons created in the upper atmosphere reach the Earth's surface despite their short lifespans 
because, from our perspective, their internal clocks slow down due to ______.

Answer: B) Time Dilation

Relativistic time dilation occurs when an object moves at a high fraction of light speed relative to an observer, making 
their 'proper time' appear to pass more slowly.

3. True or False: In a vacuum, two observers moving at different constant velocities will both measure 
the speed of a single light beam as exactly 299,792,458 m/s.

Answer: A) True

A fundamental postulate of Special Relativity is that the speed of light in a vacuum is constant for all observers, 
regardless of their motion or the motion of the light source.

4. If you were to fall toward a event horizon of a supermassive black hole, an outside observer would 
see you 'freeze' and never technically cross. This is an example of:

Answer: C) Gravitational Time Dilation

General Relativity states that time passes more slowly in stronger gravitational fields (closer to massive objects) 
relative to an observer in a weaker field.

5. In the famous 'Double Slit' experiment, the fact that an electron creates an interference pattern 
suggests it behaves like a wave; however, when we place a detector at the slit, it behaves like a particle. 
This is known as ______.
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Answer: C) Wave-Particle Duality

Wave-particle duality describes the core quantum principle that all matter and light exhibit both wave-like and 
particle-like properties depending on how they are measured.

6. True or False: According to the Heisenberg Uncertainty Principle, it is theoretically possible to build 
a microscope powerful enough to know both the exact location and exact velocity of an electron 
simultaneously.

Answer: B) False

Heisenberg's principle is a fundamental law of the universe, not a limitation of technology; the more precisely you 
measure position, the less precisely you can know momentum.

7. In 1919, Arthur Eddington photographed stars near the Sun during a solar eclipse. Why was this 
evidence for General Relativity?

Answer: B) The Sun's mass curved spacetime, bending the starlight

General Relativity predicts that mass warps the 'fabric' of spacetime, and light follows these curves. Eddington proved 
light bends around a massive object like the Sun.

8. When an alpha particle escapes the nucleus of a radioactive atom despite not having enough energy 
to overcome the nuclear force barrier, it is utilizing ______.

Answer: A) Quantum Tunneling

Quantum tunneling allows a particle to pass through a potential energy barrier that it classically should not be able 
to cross, due to its wave-like probability distribution.

9. To maintain accuracy, GPS satellites must synchronize their atomic clocks to account for both their 
high orbital speed and their distance from Earth's gravity. What are they correcting for?

Answer: C) Both Special and General Relativity

Special Relativity accounts for the clock slowing due to velocity, while General Relativity accounts for the clock 
speeding up due to weaker gravity further from Earth's mass.

10. True or False: Quantum Entanglement allows for the instantaneous transfer of complex data, such 
as a localized text message, faster than the speed of light.

Answer: B) False
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While the state change between entangled particles is 'instantaneous,' No-Communication Theorem states that it 
cannot be used to transmit actual information faster than light speed.
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