Advanced High School Astronomy Concepts

Astronomy - Answer Key - 18 Questions

1. Which of the following phenomena is directly responsible for the observed redshift
of light from distant galaxies, as described by Hubble's Law?

A) Gravitational lensing bending spacetime around massive objects.

B) The Doppler effect due to the relative motion of galaxies.

C) The expansion of space itself stretching the wavelengths of photons.
D) Absorption lines in the interstellar medium shifting spectral features.

2. The Sun is currently in its main sequence phase. What is the primary nuclear fusion
process occurring in its core that sustains this phase?

A) The CNO cycle, where Carbon, Nitrogen, and Oxygen act as catalysts.
B) The triple-alpha process, fusing helium into carbon.

C) The proton-proton (p-p) chain, fusing hydrogen into helium.

D) The r-process (rapid neutron capture), creating heavy elements.

3. What is the Chandrasekhar limit, a critical mass for white dwarf stars?

A) The maximum mass a star can have before collapsing into a black hole.

B) The threshold mass for a white dwarf to initiate helium fusion and become a red giant.
C) The upper mass limit for a stable white dwarf, beyond which it must collapse.
D) The minimum mass required for a star to ignite hydrogen fusion in its core.

4. The cosmic microwave background (CMB) radiation is a fundamental piece of evidence
for the Big Bang theory. What is its approximate temperature today?

A) ~2.7 Kelvin

B) ~273 Kelvin

C) ~5778 Kelvin

D) ~3 Kelvin

5. Which astronomical object is characterized by a highly collimated outflow of plasma
emitted from its poles, often associated with active galactic nuclei?

A) A planetary nebula

B) A supernova remnant

C) A pulsar

D) A relativistic jet
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6. The Hertzsprung-Russell (H-R) diagram plots stars based on their luminosity and
surface temperature. Where are the most massive, hottest, and brightest stars located
on this diagram?

A) The bottom right corner (low luminosity, high temperature)
B) The top left corner (high luminosity, high temperature)
C) The bottom left corner (low luminosity, low temperature)
D) The top right corner (high luminosity, low temperature)

7. What is the primary mechanism driving the intense radiation emitted by quasars?

A) The fusion of helium in the cores of supermassive stars.

B) The accretion of matter onto a supermassive black hole at the center of a galaxy.
C) The rapid rotation of neutron stars.

D) The collision of white dwarf stars in binary systems.

8. The escape velocity from a celestial body depends on its mass and radius. For a
black hole, the 'event horizon' defines the boundary where the escape velocity equals:
A) The speed of light.
B) The speed of sound.

C) The orbital velocity of the accretion disk.
D) The speed of a rogue comet.

9. What is the process by which a star exhausts its hydrogen fuel in the core and
begins to fuse helium, leading to an expansion and cooling of its outer layers?
A) Main sequence ignition
B) Red giant phase
C) White dwarf cooling
D) Supernova explosion

10. The observed spectral lines of elements in stars are shifted due to their motion.
A blueshift indicates the star is moving:

A) Away from the observer.

B) Towards the observer.

C) Perpendicular to the line of sight.

D) In a circular orbit around a massive object.

11. Neutron stars are extremely dense remnants of massive stars that have undergone
supernova explosions. What is the approximate density of a neutron star?

A) Similar to the density of water.

B) Comparable to the density of lead.

C) Roughly the density of atomic nuclei.

D) Less dense than the Earth's atmosphere.
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12. Which of the following is NOT a fundamental force of nature that plays a
significant role in astronomical phenomena?

A) Gravity

B) Electromagnetism

C) The strong nuclear force

D) The weak nuclear force

13. The energy produced in the core of a star, like the Sun, is transported outwards.
For the Sun, what is the dominant mechanism of energy transport in its outer layers
(the convection zone)?

A) Radiation

B) Convection

C) Conduction

D) Advection

14. What is the term for a region of spacetime exhibiting such strong gravitational
effects that nothing--not even particles and electromagnetic radiation such as
light--can escape from inside it?

A) A nebula

B) A pulsar

C) A black hole

D) A white dwarf

15. The spectral classification of stars (O, B, A, F, G, K, M) is primarily determined
by:

A) Their mass.

B) Their chemical composition.

C) Their surface temperature.
D) Their age.

16. The apparent brightness of a star decreases with the square of its distance. This
relationship is known as:

A) Hubble's Law

B) The inverse square law for light.

C) Kepler's Third Law.

D) The Doppler effect.
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17. What is the main reason why Earth's atmosphere prevents us from directly observing

many wavelengths of electromagnetic radiation, such as X-rays and gamma rays, from
space?

A) Atmospheric refraction bends these wavelengths away from us.
B) These wavelengths are scattered by atmospheric particles.

C) These wavelengths are absorbed by atmospheric gases.
D) These wavelengths are too weak to penetrate the atmosphere.

18. Type la supernovae are important cosmological standard candles because:

A) They are formed from the collapse of very massive stars.
B) Their peak luminosity is remarkably consistent.

C) They occur in all types of galaxies with equal frequency.
D) Their light curves decay at a constant rate.
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