Space Exploration: Scientific Frontiers

Space Exploration - Answer Key - 21 Questions

1. Which celestial body is the primary target of the Artemis program, aiming to return
humans to its surface?

A) Mars

B) The Moon
C) Europa

D) Titan

2. What is the name of the first space probe to successfully land on an asteroid (433
Eros) and transmit data?

A) Rosetta

B) NEAR Shoemaker
C) Stardust

D) Hayabusa

3. The Voyager 1 spacecraft, launched in 1977, is the first human-made object to enter
which region of interstellar space?

A) The Oort Cloud

B) The Kuiper Belt

C) The Heliosheath
D) The Van Allen Belts

4. Which of the following is a key component of the James Webb Space Telescope's
primary mirror, enabling its light-gathering capabilities?

A) Aluminum

B) Copper

C) Beryllium

D) Titanium

5. The concept of a 'gravity assist' or 'slingshot' maneuver is primarily used to
achieve what in spacecraft trajectories?

A) Reduce fuel consumption by accelerating the spacecraft
B) Increase the spacecraft's orbital altitude

C) Decelerate the spacecraft for precise landing

D) Change the spacecraft's rotation rate
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6. What phenomenon causes the characteristic blue color of Earth's atmosphere when
viewed from space?

A) Reflection of sunlight off water vapor

B) Absorption of red light by nitrogen molecules

C) Scattering of sunlight by atmospheric gases (Rayleigh scattering)
D) Emission of light by oxygen particles

7. The primary scientific goal of the Mars Science Laboratory (Curiosity rover)
mission is to determine if Mars ever had what?

A) Volcanic activity

B) A global magnetic field

C) Conditions favorable for microbial life
D) Liquid water oceans

8. Which spacecraft was the first to orbit Jupiter, providing extensive data on its
atmosphere and magnetosphere?

A) Pioneer 10
B) Galileo

C) Juno

D) Cassini

9. The 'Great Red Spot' on Jupiter is a persistent feature that is best described as
what?

A) A large volcano

B) A massive impact crater
C) A colossal storm system
D) A region of intense aurora

10. What is the fundamental principle behind the functioning of a rocket engine?

A) Newton's Law of Universal Gravitation

B) The Doppler Effect

C) Newton's Third Law of Motion (Action-Reaction)
D) The Second Law of Thermodynamics

11. The Hubble Space Telescope operates in orbit around Earth to avoid what?

A) Micrometeoroid impacts

B) The influence of Earth's magnetic field

C) Atmospheric distortion and absorption of light
D) Interference from radio signals
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12. What is the estimated age of the universe, based on current cosmological models
and observations?

A) 4.6 billion years
B) 13.8 billion years
C) 100 billion years
D) 1 trillion years

13. Which exoplanet, discovered by the Kepler space telescope, is often cited as being
in the habitable zone of its star and potentially Earth-like?

A) TRAPPIST-1e

B) Proxima Centauri b
C) Kepler-186f

D) Gliese 5819

14. The concept of 'escape velocity' refers to the minimum speed an object needs to
overcome what?

A) Atmospheric drag

B) Orbital mechanics

C) The gravitational pull of a celestial body
D) The solar wind

15. What is the primary composition of the Sun, making it a star?

A) Nitrogen and Oxygen
B) Iron and Nickel

C) Hydrogen and Helium
D) Carbon and Silicon

16. The detection of gravitational waves by the LIGO experiment confirmed a major
prediction of which scientific theory?

A) Quantum Mechanics
B) Special Relativity

C) General Relativity
D) String Theory

17. Which mission provided the first close-up images and detailed data of Pluto and
its moons?

A) Cassini

B) New Horizons

C) Voyager 2

D) Dawn
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18. The 'event horizon' is a theoretical boundary associated with which astronomical
object?

A) Neutron Star

B) White Dwarf

C) Black Hole
D) Pulsar

19. What is the primary characteristic of a 'rogue planet' in astronomical terms?

A) It orbits a binary star system

B) It has no star and drifts through interstellar space
C) It has a highly elliptical orbit

D) It is composed entirely of dark matter

20. The 'cosmic microwave background radiation' is considered strong evidence for
which cosmological model?

A) Steady State Theory

B) Big Bang Theory

C) Inflationary Universe Theory
D) Plasma Cosmology

21. What is the main challenge for human missions to Mars regarding the radiation
environment?

A) High levels of cosmic rays and solar flares
B) Extreme temperature fluctuations

C) Low atmospheric pressure

D) Pervasive dust storms
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