
Middle School Astrophysics Challenge
Astrophysics  ·  Answer Key  ·  18 Questions

1. What is the primary process that powers stars like our Sun, converting hydrogen
into helium in their core?

A) Nuclear Fission

B) Gravitational Collapse

C) Supernova Explosion

D) Nuclear Fusion

2. The visible light spectrum from a star can be analysed to reveal its chemical
composition. What phenomenon causes the dark lines (absorption lines) observed in a
star's spectrum?

A) Atoms in the star's atmosphere absorbing specific wavelengths of light
B) The star's magnetic field bending light

C) Light being scattered by interstellar dust

D) The star emitting all wavelengths of light equally

3. What is the most abundant element in the universe, forming the building blocks of
stars and galaxies?

A) Oxygen

B) Carbon

C) Hydrogen
D) Helium

4. Which astronomical object is a region of spacetime where gravity is so strong that
nothing, not even light, can escape?

A) Nebula

B) Quasar

C) Pulsar

D) Black Hole

5. The concept of 'redshift' in the light from distant galaxies provides evidence for
what major cosmological theory?

A) The Big Bang Theory
B) The Steady State Theory

C) The Oscillating Universe Theory

D) The Plasma Cosmology Theory
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6. What force is primarily responsible for the formation of stars and planets from
clouds of gas and dust?

A) Electromagnetism

B) The strong nuclear force

C) Gravity
D) The weak nuclear force

7. Our solar system resides within which type of galaxy?

A) Elliptical Galaxy

B) Irregular Galaxy

C) Spiral Galaxy
D) Lenticular Galaxy

8. What is the name for the boundary around a black hole beyond which nothing can
escape its gravitational pull?

A) Singularity

B) Accretion Disk

C) Event Horizon
D) Photon Sphere

9. The Sun is classified as a G-type main-sequence star, often referred to as a
'yellow dwarf'. What does the 'main-sequence' classification indicate about its
current stage of life?

A) It is in its final stages of stellar evolution, about to collapse.

B) It is fusing helium into carbon in its core.

C) It is actively fusing hydrogen into helium in its core.
D) It has already exhausted its core hydrogen and is expanding into a red giant.

10. What is the primary reason for the temperature difference between the inner rocky
planets (like Earth) and the outer gas giants (like Jupiter) in our solar system?

A) The outer planets are closer to the Sun.

B) The inner planets have much thicker atmospheres.

C) The formation process concentrated heavier elements closer to the Sun, and gas giants
formed further out where lighter elements could accumulate.
D) The Sun's gravity is stronger on the inner planets.

11. What phenomenon causes the aurora borealis (Northern Lights) and aurora australis
(Southern Lights) on Earth?

A) Volcanic eruptions injecting gases into the atmosphere

B) Earth's magnetic field interacting with charged particles from the Sun
C) Rainforests releasing bioluminescent compounds

D) The Moon's gravitational pull on atmospheric gases
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12. When a massive star exhausts its nuclear fuel and collapses, it can result in a
catastrophic explosion. What is this explosion called?

A) Nebula Formation

B) Supernova
C) White Dwarf Ignition

D) Stellar Wind

13. The Cosmic Microwave Background (CMB) radiation is a faint afterglow of light that
permeates the entire universe. What is it considered strong evidence for?

A) The existence of dark matter

B) The universe being infinite in size

C) The Big Bang
D) The formation of black holes

14. What is the main difference in composition between terrestrial (rocky) planets and
gas giants in our solar system?

A) Terrestrial planets are mostly made of iron, while gas giants are mostly made of

nitrogen.

B) Terrestrial planets are primarily composed of solid rock and metals, while gas giants are
composed mainly of hydrogen and helium.
C) Terrestrial planets have no atmospheres, while gas giants have atmospheres of water

vapor.

D) Terrestrial planets are liquid, while gas giants are solid.

15. What is a 'light-year' a unit of measurement for?

A) Time

B) Brightness

C) Distance
D) Speed

16. The Sun's activity, such as solar flares and coronal mass ejections, can have
effects on Earth. What is a potential consequence of these solar events?

A) Increased ocean tides

B) Disruption of satellite communications and power grids
C) Changes in the Earth's rotation speed

D) Formation of new mountain ranges

17. What celestial object is essentially a 'failed star' that is too massive to be a
planet but not massive enough to ignite nuclear fusion in its core?

A) Neutron Star

B) Brown Dwarf
C) White Dwarf

D) Protostar
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18. The expansion of the universe is described by Hubble's Law. What does this law
state?

A) That galaxies are moving away from each other at speeds proportional to their distance
B) That the universe is contracting, pulling galaxies together

C) That the rate of star formation is constant throughout the universe

D) That gravity is the dominant force shaping galaxy clusters
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