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AQA (GCSE Notes)
Chapter 8: Space Physics

Q1. What objects are included in our solar system besides the Sun and the eight planets?
Answer: The solar system includes the Sun, the eight planets, dwarf planets such as Pluto, natural
satellites like moons, asteroids, comets, and meteoroids. These objects orbit the Sun due to its strong
gravitational pull. The solar system also contains space dust and gas, all bound by gravity and
interacting in different ways, especially around planets and within the asteroid and Kuiper belts.

Q2. What is the name of the galaxy that contains our solar system?

Answer: Our solar system is part of the Milky Way galaxy. The Milky Way is a spiral-shaped galaxy
that contains hundreds of billions of stars. The Sun is located in one of the spiral arms, about halfway
from the centre of the galaxy. This galaxy is just one of billions in the universe, but it's the one where
our entire solar system is found.

Q3. What force causes dust and gas in a nebula to come together to form a star?

Answer: The force that causes dust and gas in a nebula to come together is gravity. Gravity pulls the
particles toward one another, making the clump of matter grow larger and denser over time. As more
mass is pulled in, the pressure and temperature increase until conditions are right for nuclear fusion
to begin in the core of the developing star.

Q4. What is a nebula?

Answer: A nebula is a large cloud of dust and gas in space, often made up of hydrogen and helium.
Nebulae are the birthplaces of stars. Under the force of gravity, particles in a nebula start to clump
together, leading to the formation of protostars. Some nebulae are also formed from the remnants of
exploded stars and are involved in recycling matter in the universe.

Q5. What triggers the start of fusion reactions in a forming star?

Answer: Fusion reactions in a forming star start when the temperature and pressure in the core
become high enough to force hydrogen nuclei to fuse together into helium. This typically happens
after enough gas and dust have collapsed under gravity, creating a dense and hot central region
called a protostar. Once fusion begins, it marks the transition from a protostar to a main sequence
star.

Q6. What is meant by gravitational collapse in the formation of a star?

Answer: Gravitational collapse is the process where gravity pulls gas and dust inward toward the
centre of a forming star. As more material gathers, the core becomes denser and hotter. This collapse
continues until the conditions are right for nuclear fusion to begin. Gravitational collapse is essential
for turning a nebula into a functioning star.
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Q7. Why does a star expand when fusion reactions begin?

Answer: When fusion reactions begin in the core of a star, a large amount of energy is released.
This energy creates an outward pressure that pushes against the force of gravity pulling everything
inward. The balance between the inward force of gravity and the outward pressure from fusion
causes the star to expand slightly and reach a stable size during its main sequence stage.

Q8. What causes a balance between gravitational forces and fusion energy in a star?
Answer: A star achieves balance, or equilibrium, when the outward pressure from the energy
produced by fusion reactions equals the inward pull of gravity. This balance keeps the star stable in
size during the main sequence stage. If fusion slows down, gravity causes the star to contract, and if
fusion increases, the star expands until equilibrium is restored.

Q9. What is meant by equilibrium in a star’s life?

Answer: Equilibrium in a star’s life refers to the balance between two forces: gravity pulling matter
inward and pressure from fusion reactions pushing outward. During the main sequence, this balance
keeps the star stable in size and temperature for millions or even billions of years. Any change in this
balance will cause the star to expand or contract.

Q10. What determines the life cycle a star will follow?

Answer: The mass of a star at the time it forms determines its life cycle. Smaller stars, like the Sun,
live longer and go through a more gentle end, becoming red giants and then white dwarfs. Larger
stars have shorter lives and may explode as supernovae, leaving behind neutron stars or black holes.
The greater the mass, the more dramatic the life cycle.

Q11. How is the Sun classified in terms of its size?

Answer: The Sun is classified as a medium-sized star, specifically a G-type main sequence star. It is
not massive enough to become a supernova at the end of its life. Instead, it will go through stages
including red giant and white dwarf. Its size and mass place it between smaller red dwarfs and much
larger massive stars.

Q12. Describe the first stage in the life cycle of a star like the Sun.

Answer: The first stage is the formation of a protostar from a cloud of dust and gas called a nebula.
Gravity pulls this material together, causing the core to heat up and become denser. As the pressure
and temperature rise, a glowing protostar is formed. This continues until the core is hot enough for
nuclear fusion to begin.

Q13. What happens after a protostar becomes hot enough for fusion to start?

Answer: Once a protostar becomes hot enough for fusion to start, it begins to fuse hydrogen atoms
into helium in its core. This marks the beginning of the main sequence stage, where the star becomes
stable due to the balance between gravitational collapse and the pressure from fusion energy. The
star shines steadily during this period.
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Q14. What is the main sequence stage of a star?

Answer: The main sequence is the longest stage in a star's life where it fuses hydrogen into helium
in its core. During this stage, the star remains stable as the energy produced by fusion balances the
force of gravity. The Sun is currently in this stage and will stay here for billions of years before moving
to the next phase.

Q15. Why does a main sequence star remain stable for millions of years?

Answer: A main sequence star remains stable because of the balance between gravity pulling
inward and the energy from fusion pushing outward. As long as there is enough hydrogen in the core
to sustain fusion, this balance continues. The star keeps a constant size, temperature, and brightness
for a very long period during this stage.

Q16. What happens to a star when it runs out of hydrogen fuel?

Answer: When a star runs out of hydrogen in its core, fusion slows down, and the balance between
gravity and pressure is lost. Gravity causes the core to collapse and heat up, while the outer layers
expand. The star becomes a red giant. New fusion reactions involving helium and other elements
may start depending on the star's mass.

Q17. What does the Sun become after the main sequence stage?

Answer: After the main sequence stage, the Sun will become a red giant. Its outer layers will
expand, and the surface will cool, giving it a reddish appearance. In this stage, the core will start
fusing helium into heavier elements. Eventually, the outer layers will be lost, and the remaining core
will become a white dwarf.

Q18. What causes a star like the Sun to become a red giant?

Answer: A star like the Sun becomes a red giant when it exhausts the hydrogen in its core. Fusion
slows down, gravity causes the core to collapse, and this collapse increases the temperature. This
heat causes the outer layers to expand. The expanded outer layers cool, turning the star into a red
giant. Helium fusion begins in the core.

Q19. What happens in the core of a red giant?

Answer: In the core of a red giant, the temperature becomes high enough to fuse helium into
heavier elements like carbon and oxygen. The core contracts while fusion occurs in shells around it.
These fusion processes continue until the star can no longer support fusion due to a lack of fuel or
insufficient pressure and temperature.

Q20. What happens to the outer layers of a red giant near the end of its life?

Answer: Near the end of its life, the red giant's outer layers become unstable and are pushed away
into space by strong stellar winds or pulses. This creates a glowing shell of gas called a planetary
nebula. The remaining core becomes exposed and eventually cools to form a white dwarf, while the
outer gases drift off into space.
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Q21. What is left behind after a red giant loses its outer layers?

Answer: After a red giant loses its outer layers, a dense, hot core remains. This core is called a
white dwarf. It no longer undergoes fusion but still emits heat and light. Over time, it will cool and
fade. The surrounding gas from the lost layers forms a planetary nebula that eventually disperses into
space.

Q22. What is a white dwarf?

Answer: A white dwarf is the small, hot, and dense remnant of a low- or medium-mass star like the
Sun. It is made mostly of carbon and oxygen and no longer undergoes fusion. It shines due to leftover
heat and slowly cools over billions of years. White dwarfs are very compact and represent the final
stage in the life of Sun-like stars.

Q23. What happens to a white dwarf over time?

Answer: Over time, a white dwarf gradually cools down and becomes dimmer. Since it no longer has
any fusion reactions, it simply radiates away its remaining heat. Eventually, it may become a cold,
dark object known as a black dwarf, though the universe is not old enough for any black dwarfs to
exist yet.

Q24. What kind of stars become supernovae?

Answer: Supernovae occur in stars that are much more massive than the Sun. These massive stars
have enough mass and gravity to continue fusion beyond helium, forming elements up to iron. Once
fusion stops, the core collapses, and the outer layers explode violently in a supernova. These stars
typically have at least 8 times the Sun’s mass.

Q25. What is a supernova?

Answer: A supernova is a massive explosion that happens when a large star reaches the end of its
life. When fusion stops in the core, gravity causes a sudden collapse, followed by a violent outward
explosion. This event releases a huge amount of energy and scatters heavy elements into space,
sometimes leaving behind a neutron star or black hole.

Q26. What elements are formed during a supernova explosion?

Answer: During a supernova explosion, elements heavier than iron are formed. These include gold,

uranium, silver, and other heavy metals. The intense pressure and temperature in the explosion allow
nuclei to absorb more particles and undergo rapid fusion or neutron capture, which creates elements

that cannot be formed in regular stellar fusion processes.

Q27. Why are supernovae important to the universe?

Answer: Supernovae are important because they spread heavy elements created in the star and
during the explosion out into space. These elements become part of new stars, planets, and even
living things. Without supernovae, many of the elements needed for life and planet formation would
not exist in the universe.
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Q28. What happens to the material released by a supernova?

Answer: The material released by a supernova spreads out into space and becomes part of
interstellar clouds of gas and dust. These materials can eventually form new stars, planets, moons,
and other celestial objects. This recycling process helps enrich the universe with heavy elements
necessary for complex structures and life.

Q29. What can be left behind after a supernova?

Answer: After a supernova, the core of the massive star may become a neutron star or, if the

remaining mass is very large, a black hole. The rest of the star’s material is ejected into space,
forming a supernova remnant. These remnants can be seen as glowing clouds of gas and dust.

Q30. What is a neutron star?

Answer: A neutron star is the dense core left behind after a supernova explosion of a massive star.
It is made almost entirely of neutrons, has a very small radius (about 10—15 km), but an incredibly
high mass. Neutron stars are so dense that a teaspoon of their material would weigh billions of
tonnes on Earth.

Q31. What is a black hole?

Answer: A black hole is an object with gravity so strong that nothing, not even light, can escape from
it. It forms when the core of a very massive star collapses completely after a supernova. The matter is
squeezed into a very small space, creating a point of infinite density called a singularity, surrounded
by an event horizon.

Q32. How does the size of a star affect whether it becomes a black hole or a neutron star?
Answer: The size or mass of a star determines its final stage. If a star is about 8 to 25 times the
mass of the Sun, it may become a neutron star after a supernova. If it is more than about 25 times the
Sun’s mass, its core may collapse completely into a black hole. More mass leads to a stronger
gravitational collapse.

Q33. What is nuclear fusion?

Answer: Nuclear fusion is the process in which small atomic nuclei combine to form a larger
nucleus, releasing energy. In stars, hydrogen nuclei fuse to form helium. Fusion requires very high
temperatures and pressures to overcome the repulsion between nuclei. It is the main source of
energy for stars throughout most of their life.

Q34. What elements are formed during the fusion process in stars?

Answer: In most stars, hydrogen is fused into helium. As the star ages and gets hotter, it can fuse
helium into heavier elements like carbon, oxygen, and even up to iron in very massive stars.
Elements heavier than iron cannot form through fusion and require a supernova to be created.

Q35. Why can fusion only happen under high temperature and pressure?
Answer: Fusion requires extremely high temperature and pressure because atomic nuclei repel
each other due to their positive charges. High temperatures give the nuclei enough energy to move
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fast and collide with enough force to overcome this repulsion. High pressure keeps the nuclei close
together to increase the chance of collisions.

Q36. What is the role of gravity in the fusion process?

Answer: Gravity pulls the material in a star inward, creating high pressure and temperature in the
core. These conditions are necessary for nuclear fusion to occur. Gravity also helps maintain the
star's structure, balancing the outward pressure caused by fusion energy with the inward pull of
gravity.

Q37. How do stars produce light and heat?

Answer: Stars produce light and heat through nuclear fusion reactions in their cores. When
hydrogen nuclei fuse to form helium, a small amount of mass is converted into energy. This energy
travels out from the core and is emitted as light and heat, which is what we see and feel from the Sun
and other stars.

Q38. Why can elements heavier than iron only be made in a supernova?

Answer: Elements heavier than iron require more energy to form than they release. Fusion in stars
up to iron is energy-producing, but creating elements beyond iron absorbs energy. The extreme
energy and pressure in a supernova explosion provide the necessary conditions to form these heavy
elements through rapid neutron capture and other reactions.

Q39. What happens to the energy produced by fusion in a star?

Answer: The energy produced by fusion in a star is released in the form of heat and light. It travels
from the core to the surface and is emitted into space. This energy counteracts the force of gravity,
keeping the star stable, and also allows life on planets like Earth by providing warmth and light.

Q40. What eventually happens to all stars, regardless of size?

Answer: All stars eventually run out of nuclear fuel. When this happens, they leave the main
sequence and go through changes depending on their mass. Small and medium stars become red
giants and then white dwarfs. Massive stars explode as supernovae and end as neutron stars or
black holes. No star can shine forever.

Q41. Why is it said that humans are made from “star dust”?

Answer: The elements that make up the human body, such as carbon, nitrogen, oxygen, and iron,
were originally formed in stars through fusion or in supernovae. These elements were spread into
space when stars died and later became part of the gas and dust that formed the Sun, Earth, and
living organisms. So, all life is made from star materials.

Q42. How do the elements formed in stars reach planets like Earth?

Answer: The elements formed in stars are released into space when stars die, either as a planetary
nebula or in a supernova explosion. This material mixes with gas and dust in space and eventually
becomes part of new star systems. Earth and other planets formed from this material, which is why
they contain these elements.
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Q43. Describe the life cycle of a star larger than the Sun.

Answer: A star larger than the Sun forms from a nebula, becomes a protostar, then enters the main
sequence. It fuses hydrogen into helium until the fuel runs out, then expands into a red supergiant.
After fusing heavier elements up to iron, it explodes in a supernova. The core left behind becomes a
neutron star or black hole.

Q44. Describe the life cycle of a star the size of the Sun.

Answer: A star like the Sun forms from a nebula and becomes a protostar. It enters the main
sequence, fusing hydrogen into helium. After using up its hydrogen, it expands into a red giant, then
sheds its outer layers to form a planetary nebula. The remaining core becomes a white dwarf, which
slowly cools over time.

Q45. What happens to the temperature of a protostar as it forms?

Answer: As a protostar forms, the temperature increases. Gravity pulls gas and dust inward,
compressing the material and causing the core to heat up. The temperature continues to rise until it
becomes hot enough for nuclear fusion to begin, marking the transition to a main sequence star.

Q46. Why do massive stars have shorter life spans?

Answer: Massive stars have shorter life spans because they burn through their nuclear fuel much
faster than smaller stars. Even though they have more fuel, the rate of fusion is much higher due to
their higher core temperature and pressure. This causes them to evolve more quickly and die sooner.

Q47. How are natural elements distributed throughout the universe?

Answer: Natural elements are distributed through the universe when stars die and release their
material. In supernova explosions or planetary nebulae, the elements made by fusion are expelled
into space. These materials mix with interstellar gas and dust and are used to form new stars and
planets, spreading elements across galaxies.

Q48. What evidence do astronomers have that supports the life cycle of stars?

Answer: Astronomers observe stars at different stages in their life cycles, from protostars to white
dwarfs and supernova remnants. They use telescopes to study light and spectra from stars, which
show their composition and temperature. Observations of nebulae, red giants, and neutron stars all
support the life cycle theory.

Q49. Why is the study of stellar life cycles important in astronomy?

Answer: Studying stellar life cycles helps astronomers understand how stars form, live, and die, and
how the elements needed for planets and life are created and spread. It also explains the structure
and evolution of galaxies. Understanding stars helps us learn about the history and future of our solar
system and the universe.

Q50. How does fusion in stars differ from nuclear fission on Earth?
Answer: Fusion in stars combines small nuclei, like hydrogen, to make larger ones, releasing
energy. Fission on Earth splits large nuclei, like uranium, into smaller ones, also releasing energy.
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Fusion requires very high temperatures and pressures, like those in stars. Fission is easier to control
and is used in nuclear power stations on Earth.

Q51. What force keeps planets and satellites in orbit around larger bodies?

Answer: Gravity is the force that keeps planets and satellites in orbit around larger bodies. It acts as
a centripetal force that constantly pulls the object toward the center of the larger body, preventing it
from moving in a straight line and keeping it in a curved path or orbit.

Q52. How does gravity act between a planet and the Sun?

Answer: Gravity pulls the planet toward the Sun. This force acts continuously and is balanced by the
planet’s motion, causing the planet to move in an orbit around the Sun instead of falling directly into it
or flying away. This gravitational pull keeps the planet in a stable orbit.

Q53. Why do satellites follow curved paths around the Earth instead of flying off into space?
Answer: Satellites follow curved paths because gravity pulls them toward Earth. At the same time,
they are moving forward at high speed. This combination of forward motion and downward pull
causes the satellite to fall around the Earth, creating a continuous curved path known as orbit.

Q54. What is the shape of most planetary orbits in the solar system?

Answer: Most planetary orbits in the solar system are almost circular. In reality, they are slightly
elliptical, but the difference is small enough that they are often considered circular for simplicity when
studying orbital motion.

Q55. How is an artificial satellite different from a natural satellite?

Answer: An artificial satellite is a man-made object placed into orbit, like communication or weather
satellites. A natural satellite is a naturally occurring object, such as a moon, that orbits a planet. The
main difference lies in their origin—artificial satellites are built and launched by humans.

Q56. Give an example of a natural satellite and an artificial satellite.

Answer: An example of a natural satellite is the Moon, which orbits the Earth. An example of an
artificial satellite is the International Space Station (ISS), which is a man-made structure that orbits
Earth and is used for scientific research and observation.

Q57. How do the orbits of moons differ from the orbits of artificial satellites?

Answer: Moons usually have larger and slower orbits and follow natural paths determined by gravity
alone. Artificial satellites can be placed in different types of orbits (low, medium, or geostationary) and
are often in lower, faster orbits than moons. Their orbits are designed for specific tasks like
communication or observation.

Q58. What is needed for a satellite to stay in a stable orbit?

Answer: A satellite needs the right combination of speed and altitude for a stable orbit. It must move
fast enough to balance the gravitational pull with its forward motion, so it continues to fall around
Earth rather than toward it or away from it. The orbit must also be clear of significant resistance.
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Q59. What would happen to a satellite if gravity suddenly stopped acting on it?

Answer: If gravity stopped acting, the satellite would move off in a straight line at a constant speed
in the direction it was moving at that moment. This is because there would be no centripetal force
pulling it toward Earth, so it would no longer follow a curved orbital path.

Q60. Why is speed important for keeping a satellite in orbit?

Answer: Speed determines how much a satellite will curve in its path due to gravity. If it moves too
slowly, it will fall back to Earth. If it moves too quickly, it may escape Earth’s gravity. The correct speed
ensures that the satellite continuously falls around Earth in a stable orbit.

Q61. How does gravity change the direction of a planet without changing its speed?

Answer: Gravity acts at a right angle to the planet’s motion, constantly pulling it toward the Sun. This
pull changes the planet’s direction without speeding it up or slowing it down. The continuous change
in direction causes the planet to follow a curved orbit with a constant speed.

Q62. Why does an object in circular orbit have a constantly changing velocity?

Answer: Velocity includes both speed and direction. In circular orbit, although the speed remains
constant, the direction is always changing as the object moves around the circle. Since the direction
is changing, the velocity is also changing, even though the speed is not.

Q63. What is the difference between speed and velocity in circular motion?

Answer: Speed is the measure of how fast an object is moving regardless of direction, while velocity
includes both speed and direction. In circular motion, an object may have constant speed but
changing velocity because its direction is constantly changing as it moves along the curved path.

Q64. How does changing the speed of an orbiting object affect its orbital radius?

Answer: If the speed of an orbiting object increases, it must move into a higher orbit with a larger
radius to stay stable. If the speed decreases, it will fall into a lower orbit with a smaller radius. This is
because the balance between gravitational force and motion depends on both speed and distance.

Q65. What happens to the orbit of a satellite if its speed increases?

Answer: If a satellite’s speed increases, it moves into a higher orbit with a larger radius. This is
because the increased speed provides more kinetic energy, which must be balanced by a weaker
gravitational pull, and that only happens at greater distances from the Earth.

Q66. What happens to the orbit of a satellite if its speed decreases?

Answer: If a satellite’s speed decreases, it will move into a lower orbit with a smaller radius. The
reduced speed means less kinetic energy, so a stronger gravitational pull is needed to keep it in orbit,
which it gets by moving closer to Earth.

Q67. Why do satellites closer to Earth need higher speeds to stay in orbit?

Answer: Satellites closer to Earth are in stronger gravitational fields, so they must travel faster to
generate enough centripetal force to counteract gravity and avoid falling back to Earth. The closer the
satellite, the faster it must move to stay in a stable orbit.
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Q68. What keeps the Moon in orbit around the Earth?

Answer: The gravitational pull of the Earth keeps the Moon in orbit. Earth’s gravity constantly pulls

the Moon toward it, while the Moon’s forward motion causes it to fall around Earth, resulting in a
curved orbital path.

Q69. Why are geostationary satellites placed in high orbits?

Answer: Geostationary satellites are placed in high orbits so they can match Earth’s rotation and
appear fixed over one point on the surface. This high orbit allows them to complete one orbit every 24
hours, making them useful for communication and weather monitoring.

Q70. How do scientists launch a satellite into a stable orbit?

Answer: Scientists launch satellites using rockets that accelerate them to the required speed and
altitude. Once in space, the satellite is released at a specific velocity and direction so it enters a
curved path around Earth. The launch must be carefully calculated to achieve the right orbit.

Q71. What is meant by a stable orbit?

Answer: A stable orbit is one where a satellite continues to move around a body without drifting
away or falling into it. This requires a precise balance between the satellite’s speed and the
gravitational pull of the body it orbits, so the satellite stays at a constant distance.

Q72. What is the role of gravity in keeping artificial satellites in orbit?

Answer: Gravity provides the inward force needed to keep artificial satellites moving in a curved
path around Earth. It acts as the centripetal force that continuously pulls the satellite toward Earth,
preventing it from flying off in a straight line.

Q73. How does the gravitational force change with distance from the Earth?

Answer: The gravitational force decreases as the distance from Earth increases. According to the
inverse-square law, the force of gravity is weaker the farther away an object is, meaning satellites in
higher orbits experience less gravitational pull than those in lower orbits.

Q74. How does orbital period relate to the radius of orbit?

Answer: The orbital period increases as the radius of orbit increases. This means that satellites or
planets farther from the object they orbit take longer to complete one full orbit because they travel a
longer path and move more slowly due to weaker gravitational pull.

Q75. What happens to the orbital period when a satellite is in a lower orbit?

Answer: When a satellite is in a lower orbit, it moves faster and takes less time to complete one
orbit, so its orbital period is shorter. This is because the gravitational pull is stronger closer to Earth,
requiring the satellite to travel at a higher speed to stay in orbit.

Q76. Why do satellites in lower orbits move faster than those in higher orbits?

Answer: Satellites in lower orbits move faster because they are closer to Earth, where the
gravitational pull is stronger. To stay in a stable orbit at a lower altitude, they must travel at a higher
speed to balance this stronger gravitational force. If they were too slow, they would fall back to Earth.
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Q77. What is red-shift?

Answer: Red-shift is the observed increase in the wavelength of light from objects moving away

from us, like distant galaxies. This shift makes the light appear more red than it would if the object
were stationary or moving closer. It is evidence that the source of the light is receding.

Q78. What happens to the wavelength of light from galaxies that are moving away from us?
Answer: The wavelength of the light from galaxies that are moving away from us increases. This
stretching of the wavelength shifts the light toward the red end of the spectrum and is called red-shift.
It shows that the galaxy is moving away from the observer.

Q79. Why is it called red-shift?

Answer: It is called red-shift because the light from objects moving away is shifted toward the red
end of the visible spectrum. Red light has the longest wavelength, so as the wavelength increases
due to the object moving away, the light appears more red.

Q80. How does red-shift provide evidence that the universe is expanding?

Answer: Red-shift shows that galaxies are moving away from us. The further away a galaxy is, the
greater its red-shift. This pattern suggests that space itself is expanding, causing galaxies to spread
out over time. This supports the idea that the universe is growing larger in all directions.

Q81. What does it mean if a galaxy shows a large red-shift?

Answer: A large red-shift means the galaxy is moving away from us at a high speed. It also usually
means the galaxy is very far away. The greater the red-shift, the faster the galaxy is receding, which
is consistent with the idea of an expanding universe.

Q82. What is the relationship between red-shift and the speed at which a galaxy is moving
away?

Answer: The greater the red-shift, the faster the galaxy is moving away from us. This is a direct
relationship: more red-shifted light means the wavelength has stretched more, which happens when
the source of light is receding quickly.

Q83. What does red-shift tell us about distant galaxies?

Answer: Red-shift tells us that distant galaxies are moving away from us, and the universe is
expanding. It also provides information about how fast they are moving and how far they are. The
amount of red-shift increases with distance, helping astronomers measure galaxy speeds.

Q84. How does the red-shift of light support the Big Bang theory?

Answer: The red-shift of light from galaxies supports the Big Bang theory by showing that the
universe is expanding. If galaxies are moving away from each other, as red-shift indicates, then they
must have been closer together in the past, pointing to a common origin—a massive explosion or
expansion event.

Q85. What is the Big Bang theory?
Answer: The Big Bang theory is the scientific explanation that the universe began from a very small,
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hot, and dense region that expanded rapidly. This expansion started around 13.8 billion years ago
and led to the formation of all matter, energy, and space we observe today.

Q86. According to the Big Bang theory, what was the state of the universe at the beginning?
Answer: At the beginning, the universe was in an extremely hot, dense state where all matter and
energy were concentrated in a single point or region. It then rapidly expanded in an event known as
the Big Bang, leading to the formation of particles, atoms, stars, and galaxies over time.

Q87. What evidence supports the Big Bang model?

Answer: Evidence for the Big Bang includes red-shift of galaxies showing expansion, the cosmic
microwave background radiation left over from the early universe, and the relative abundance of light
elements like hydrogen and helium. These observations fit predictions made by the Big Bang theory.

Q88. How did observations of supernovae in 1998 change our understanding of the universe?
Answer: Observations of distant supernovae in 1998 showed that the universe’s expansion is
accelerating. This was unexpected and led scientists to propose the existence of a mysterious force
called dark energy, which is thought to be driving the faster expansion of the universe.

Q89. What is meant by the term “receding galaxies”?

Answer: Receding galaxies are galaxies that are moving away from us. Their light shows red-shift,
indicating that the space between us and them is expanding. The further away the galaxy is, the
faster it appears to be receding.

Q90. Why are galaxies with greater red-shift considered to be farther away?

Answer: Galaxies with greater red-shift are moving away faster, and according to observations,
speed increases with distance. So, a greater red-shift means the galaxy is further away. This matches
the idea of an expanding universe where more distant galaxies recede faster.

Q91. What does the increasing rate of expansion of the universe suggest?

Answer: The increasing rate of expansion suggests that some unknown force, called dark energy, is
pushing galaxies apart more and more over time. This force opposes gravity and causes the universe
not only to expand but to do so at a faster rate as time goes on.

Q92. How do astronomers use red-shift data to calculate galaxy speed?

Answer: Astronomers measure the amount of red-shift in light from a galaxy, then use it to calculate
how fast the galaxy is moving away using the Doppler effect. The more the light is stretched, the
faster the speed. This helps map out galaxy movement in the expanding universe.

Q93. What is meant by the term “expanding universe”?

Answer: An expanding universe means that space itself is growing. All galaxies are moving away
from each other, not because they are flying through space, but because space between them is
stretching. This expansion was first observed through red-shift and supports the Big Bang theory.
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Q94. How do scientists use observations to create theories like the Big Bang?

Answer: Scientists collect data through telescopes and instruments, observe patterns like red-shift

and cosmic background radiation, and use this evidence to form explanations. Theories like the Big
Bang are developed to explain the observations and then tested against new evidence.

Q95. Why are scientific theories about the universe always being revised?

Answer: Scientific theories are revised as new evidence is discovered. Our understanding of the
universe is based on observations and technology, which keep improving. When new data doesn't fit
current theories, scientists must update or change their ideas to explain what’s been observed.

Q96. What is dark matter?

Answer: Dark matter is a type of matter that cannot be seen directly because it doesn’t emit or
absorb light. However, scientists know it exists because of its gravitational effects on galaxies and
galaxy clusters. It makes up a large part of the universe’s total mass.

Q97. What is dark energy?

Answer: Dark energy is a mysterious force thought to be responsible for the accelerated expansion
of the universe. Unlike gravity, which pulls things together, dark energy pushes space apart. It is not
well understood but is believed to make up most of the energy in the universe.

Q98. Why is dark matter important in astronomy?

Answer: Dark matter helps explain why galaxies rotate faster than expected and why they hold
together. Without dark matter’s gravitational pull, many galaxies would not have enough mass to stay
intact. It also affects the large-scale structure and evolution of the universe.

Q99. Why is the existence of dark energy suggested by the increasing expansion of the
universe?

Answer: The discovery that the universe's expansion is speeding up led scientists to propose dark
energy as the cause. Gravity alone should slow expansion, so the fact that it's accelerating suggests
another force is acting against gravity—this is what we call dark energy.

Q100. What is one reason scientists believe there is more to the universe than what we can
see?

Answer: Scientists believe there is more to the universe because observations of galaxies and their
movements can't be explained by visible matter alone. The presence of unseen forces like dark
matter and dark energy, which affect gravity and expansion, shows that most of the universe is
invisible to us.
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