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Answer Key: The Quantum Marble Mystery: A 5th Grade Physics Chal-
lenge

Young scientists develop analytical thinking by synthesizing 10 complex problems about the invisible laws
governing our strange universe.

1. Imagine you are an engineer building a '‘Quantum Compass' to find the smallest particles. If you use
a device that measures an electron's speed perfectly, what happens to your measurement of its exact
location?

Answer: B) The location becomes blurry and impossible to know

Based on the Heisenberg Uncertainty Principle, the more precisely we know a particle's speed, the less we can know
about its position.

2. If you could run near the speed of light, a person standing still would see your watch ticking slower
than their own.

Answer: A) True

This is called time dilation; time actually slows down for objects moving at extremely high speeds relative to an
observer.

3. In the world of the very small, light sometimes acts like a continuous wave and other times like a
tiny '‘packet’ of energy called a/an

Answer: C) Photon

Photons are the individual particles or 'quanta’ of light, demonstrating the wave-particle duality of modern physics.

4. You are designing a spaceship that uses E=mc2. If you convert a tiny grape completely into energy,
what would be the result?

Answer: C) A massive amount of energy

Einstein's formula shows that even a tiny amount of mass (m) multiplied by the speed of light squared (c?) equals a
huge amount of energy.

5. According to modern physics, gravity is a magic invisible string that pulls on objects.

Answer: B) False
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General Relativity describes gravity not as a pull, but as a curve or 'dip' in the fabric of space and time caused by mass.

6. When a very massive star collapses into a tiny point, it creates a , Where gravity is so strong
that not even light can crawl out.

Answer: D) Black Hole

Black holes are regions of space where the curvature of spacetime becomes so extreme that light cannot escape.

7. If you were an atom-sized detective, you would find that electrons don't sit in one spot. Instead, they
live in 'clouds’ of:

Answer: B) Probability

Quantum mechanics tells us we can only predict the probability of where an electron might be, rather than its exact
path.

8. Einstein discovered that space and time are not separate, but are woven together into a single
four-dimensional 'fabric’ called

Answer: B) Spacetime

Spacetime is the unified model that combines the three dimensions of space with the one dimension of time.

9. Quantum tunneling allows a particle to occasionally pass through a barrier, like a ghost walking
through a wall.

Answer: A) True

Quantum tunneling is a real phenomenon where particles bypass energy barriers they technically shouldn't be able
to cross.

10. Which of these everyday technologies relies on the fact that time moves differently for satellites in
space than for people on the ground?

Answer: C) GPS Maps

GPS satellites must use relativity to adjust their clocks; otherwise, the location data on your phone would be miles
off every day.
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