Learning About Aerospace, Aeronautics, and Astronautics
1.1 What is Aerospace?

Aerospace is a word that describes everything about flying in the sky and
traveling to space. It is like a big umbrella that includes both aeronautics and
astronautics.

Aeronautics: The Sky World

Aeronautics is all about flying in the air. It includes airplanes, helicopters, and
other machines that can stay up in the sky. These are called flying machines.
Aeronautics focuses on studying and building these machines so people can travel
or carry things from one place to another through the air.

Astronautics: The Space World

Astronautics, on the other hand, is all about going beyond the sky into space. It
involves rockets and spacecraft. People who study astronautics help us explore
the moon, planets, and stars. Astronauts are the brave people who travel in
spacecraft to explore the vast universe beyond Earth.

How Are Aeronautics and Astronautics Different?

« Aeronautics is about flying in the air, within Earth's atmosphere.
Examples include airplanes and helicopters.

« Astronautics is about traveling to space, outside Earth’s atmosphere.
Examples include rockets and satellites.

While both are about flying, aeronautics is like flying a kite or bird in the sky,
and astronautics is like reaching for the stars with a rocket.

1.2 Introduction to Flying Machines

Flying machines are special vehicles that can move through the air. Let’s learn
about some common flying machines and how they help us.

Types of Flying Machines

1. Airplanes: Airplanes have large wings and powerful engines to help them
fly. They carry people and goods from one city or country to another. Some
airplanes can even fly long distances over oceans.



2. Helicopters: Helicopters have spinning blades on top. They can take off
and land in small spaces, making them useful for rescue missions and
emergencies.

3. Hot Air Balloons: These are big balloons filled with hot air that makes
them rise into the sky. They are slower than airplanes and are often used
for fun rides.

4. Gliders: Gliders are special planes that don’t have engines. They rely on
wind to fly smoothly through the air.

How Flying Machines Help Us
Flying machines make our lives easier and better in many ways:

. Travel: Airplanes and helicopters help us travel quickly to faraway places.
What used to take days by car or train now takes only a few hours.

« Rescue and Safety: Helicopters help rescue people during floods,
earthquakes, or accidents. They can quickly reach places that cars or boats
cannot.

« Delivering Goods: Some flying machines carry goods like food, medicine,
and mail to different parts of the world. This helps people get what they
need faster.

. Exploration: Flying machines help scientists and researchers study the
sky, weather, and even other planets.

1.3 Astronautics Overview

Astronautics is all about exploring the vast universe beyond Earth. It helps us
understand what’s out there in space and how to travel safely to places like the
moon or other planets.

Rockets: Powerful Space Machines

A rocket is a powerful machine that can travel to space. It has engines that push
it upward, away from Earth’s gravity. Rockets carry astronauts, satellites, or even
supplies for space stations. Without rockets, we wouldn’t be able to explore
space.

Satellites: Helpers in Space

Satellites are machines sent into space that orbit around Earth. They have many
important jobs:



« Communication: Satellites help us make phone calls, send messages, and
watch TV.

« Weather Forecasting: They take pictures of Earth’s clouds and help
predict the weather.

« Navigation: Satellites make GPS systems work, helping us find our way
when driving or walking.

Astronauts: Space Explorers

Astronauts are trained people who travel to space. They live and work in
spacecraft to study space and conduct experiments. They often wear special suits
to protect themselves from the lack of air and extreme temperatures in space.

Space Stations

A space station is like a giant house floating in space where astronauts can live
and work for a long time. It has all the things they need, like air, food, and water.
Astronauts perform experiments and learn more about how living in space affects
the human body.

Learning About Astronomy and Space Science
2.1 The Solar System

The Solar System is like a big family in space with the Sun as its center. Let’s
meet the members of this family, called planets, and learn about their unique
features.

The Sun: The Heart of the Solar System

The Sun is a giant ball of hot, glowing gas. It is a star that gives us light and heat,
which are essential for life on Earth. Without the Sun, it would be too cold and
dark for plants, animals, and people to survive. The Sun is much larger than Earth
and shines brightly in the sky during the day.

The Planets

There are eight planets in the Solar System, and each one is special. Here is their
order from the Sun:

1. Mercury: The smallest planet and closest to the Sun. It is very hot during
the day (up to 430°C) and freezing cold at night (as low as -180°C).



Mercury takes about 59 Earth days to rotate once and 88 Earth days to
revolve around the Sun. It has no moons.

Venus: Venus is covered with thick clouds and is very bright in the sky.
It’s the hottest planet, with surface temperatures around 465°C. Venus
rotates very slowly, taking about 243 Earth days to spin once, and it takes
225 Earth days to orbit the Sun. Venus has no moons.

Earth: This is our home! Earth is the only planet where we know life
exists. It has water, air, and plants. Earth rotates once every 24 hours and
takes 365 days to complete its journey around the Sun. Earth has one moon.
Mars: Known as the Red Planet because of its reddish soil. Mars has the
largest volcano in the Solar System, Olympus Mons. Temperatures on
Mars can range from -125°C at night to 20°C during the day. A day on
Mars (called a sol) lasts about 24.6 hours, and it takes 687 Earth days to
orbit the Sun. Mars has two moons: Phobos and Deimos.

Jupiter: The largest planet in the Solar System. It has colorful stripes and
a big storm called the Great Red Spot. Jupiter has at least 95 moons and
takes about 10 hours to rotate once. Its orbit around the Sun takes about 12
Earth years. Temperatures on Jupiter are around -145°C.

Saturn: Famous for its beautiful rings made of ice and rock. Saturn has
146 confirmed moons. It takes about 10.7 hours to rotate and 29.5 Earth
years to revolve around the Sun. The average temperature on Saturn is
about -178°C.

Uranus: A bluish-green planet that spins on its side. It is very cold and far
from the Sun. Uranus takes about 17 hours to rotate and 84 Earth years to
complete one orbit. Uranus has 28 known moons, and its temperature can
drop to -224°C.

Neptune: The farthest planet from the Sun, it is deep blue in color and has
strong winds. Neptune has 16 known moons. It rotates once in about 16
hours and takes 165 Earth years to orbit the Sun. Its average temperature
Is around -214°C.

Other Members of the Solar System

Moons: Many planets have moons. Earth’s moon is special because it
lights up our night sky.

Asteroids and Comets: These are small rocky or icy objects that orbit the
Sun.



2.2 The Moon

The Moon is Earth’s closest neighbour in space. It is much smaller than Earth and
doesn’t have air or water. But it’s still fascinating to look at!

Why Does the Moon Shine at Night?

The Moon doesn’t make its own light. It shines because it reflects light from the
Sun. When we see the Moon glowing in the night sky, it’s the Sun’s light
bouncing off its surface.

Phases of the Moon

The Moon changes its shape in the sky every night. These changes are called
phases. Here are the main phases:

« New Moon: The Moon is not visible because the Sun’s light doesn’t reach
the side we can see.

« Waxing Crescent: A small sliver of the Moon is visible, growing larger
each night.

« First Quarter (Half Moon): Half of the Moon’s face is lit up, and it
continues to grow.

« Waxing Gibbous: More than half of the Moon is lit, but it’s not yet full.

« Full Moon: The entire face of the Moon is bright and round. It lights up
the night sky.

« Waning Gibbous: The Moon starts to shrink, and less of it is lit each night.

« Last Quarter (Half Moon): Half of the Moon’s face is lit again, but it is
shrinking.

« Waning Crescent: Only a small sliver of the Moon is visible before it
becomes a New Moon again.

These phases happen because the Moon orbits Earth, and we see different parts
of its lit-up side.

2.3 Stars and Constellations

Stars are like tiny, twinkling lights in the sky. They are actually giant balls of hot,
glowing gas, like the Sun, but they are far away. Let’s learn about them and the
patterns they make.



What Are Stars?

Stars look small because they are so far from Earth. They come in different
colours like white, blue, yellow, and red. The Sun is a yellow star, and it’s the
closest star to Earth.

Constellations: Pictures in the Sky

When you connect stars like dots, they form patterns called constellations. Long
ago, people used their imagination to name these patterns after animals, people,
and objects. Here are some fun examples:

« The Big Dipper: A group of seven bright stars that look like a spoon or
dipper.

« Orion: A constellation that looks like a hunter with a belt of three bright
stars in a row.

« Leo: A constellation that looks like a lion.

. Cassiopeia: A constellation shaped like a W or M, representing a queen on
her throne.

« Scorpius: A constellation that looks like a scorpion with a curved tail.

. Canis Major: A constellation that represents a dog and contains Sirius, the
brightest star in the night sky.

People used constellations to find directions and tell stories long ago.

2.4 Space Exploration

Humans have always been curious about space. Space exploration helps us learn
more about the universe. Let’s discover some amazing things about exploring
space.

What Are Satellites?

Satellites are machines sent into space to orbit Earth. They have many important
jobs:

« Communication: Satellites help us make phone calls and watch TV.

« Weather Forecasting: They take pictures of clouds and storms to predict
the weather.

. Navigation: Satellites make GPS systems work so we can find our way.



Space Probes: Robots in Space

Space probes are like robotic explorers. They travel far into space to study
planets, moons, and other objects. Unlike satellites, they don’t orbit Earth but go
on long journeys to collect information.

The International Space Station (ISS)

The International Space Station is like a giant laboratory floating in space.
Astronauts from different countries live and work there. They conduct
experiments to learn more about space and how living there affects the human
body. The ISS is an example of teamwork between countries to explore space.

The Amazing Space Station!

Imagine a giant house floating high above the Earth! That's like the International
Space Station (ISS)! It's a special home where astronauts live and work in space.

What is the 1SS?

« It's a big spaceship that circles around and around the Earth.

« Many countries worked together to build it, like the United States, Russia,
Japan, and Europe.

. lt's like a giant laboratory where scientists do experiments.

Who lives in the ISS?

. Astronauts! They are special people who travel to space.
« They wear special suits to keep them safe in space.
« They eat special space food like freeze-dried ice cream and fruit snacks.

What do astronauts do in the 1SS?

. They conduct experiments: They learn how things work in space, like how
plants grow and how our bodies change.

« They fix things: Sometimes the ISS needs repairs, and astronauts help fix
it.

« They take pictures: They take amazing pictures of Earth from space!

Why is the ISS important?

« It helps us learn more about space.
o It helps us learn how to live and work in space.
« It helps us develop new technologies that can be used on Earth.



Fun Facts about the ISS:

It's bigger than a football field!

It travels around the Earth about 16 times every day!

Astronauts can see the sunrise and sunset many times in a single day!
They can float around inside the 1SS because there is no gravity!

Fun Facts about Planets:

1. Mercury

Moons: 0

Max Temp: 800°F (427°C)

Min Temp: -290°F (-179°C)

Atmosphere: Very thin, mostly helium and sodium

Rotation: 58.6 Earth days

Revolution: 88 Earth days

Raining Materials: None

Surface: Rocky, cratered

Interesting Fact: Mercury has the shortest orbital period of any planet in
the Solar System, meaning it orbits the Sun faster than any other planet.

2. Venus

Moons: 0

Max Temp: 864°F (462°C)

Min Temp: 864°F (462°C)

Atmosphere: Thick, mostly carbon dioxide

Rotation: 243 Earth days (slower than its revolution)

Revolution: 225 Earth days

Raining Materials: Sulfuric acid

Surface: Volcanic, rocky

Interesting Fact: Venus rotates backwards compared to most other planets
in the Solar System.

3. Earth

Moons: 1 (The Moon)

Max Temp: 134°F (56.7°C)

Min Temp: -128.6°F (-89.2°C)
Atmosphere: Primarily nitrogen and oxygen
Rotation: 23.9 hours

Revolution: 365.25 days



. Raining Materials: Water
« Surface: Diverse - continents, oceans
« Interesting Fact: The only planet known to support life.

4. Mars

« Moons: 2 (Phobos and Deimos)

« Max Temp: 70°F (21°C)

« Min Temp: -225°F (-143°C)

« Atmosphere: Thin, mostly carbon dioxide

- Rotation: 24.6 hours

- Revolution: 687 Earth days

« Raining Materials: Dust storms

. Surface: Rocky, deserts, canyons

. Interesting Fact: Mars has the largest volcano in the Solar System,
Olympus Mons.

5. Jupiter

« Moons: 95+

o Max Temp: -145°F (-98°C)

o Min Temp: -234°F (-147°C)

« Atmosphere: Mostly hydrogen and helium

. Rotation: 9.9 hours

« Revolution: 11.86 Earth years

« Raining Materials: Liquid hydrogen and helium

« Surface: Gas giant (no solid surface)

« Interesting Fact: Jupiter is the largest planet in the Solar System.

6. Saturn

« Moons: 146+

o Max Temp: -178°F (-116°C)

« Min Temp: -288°F (-178°C)

« Atmosphere: Mostly hydrogen and helium

. Rotation: 10.7 hours

. Revolution: 29.46 Earth years

. Raining Materials: Liquid hydrogen and helium

. Surface: Gas giant (no solid surface)

« Interesting Fact: Saturn is known for its beautiful rings, which are made
of ice and rock.



7. Uranus

Moons: 28

Max Temp: -353°F (-214°C)

Min Temp: -371°F (-224°C)

Atmosphere: Mostly hydrogen and helium

Rotation: 17.2 hours

Revolution: 84 Earth years

Raining Materials: Methane ice

Surface: Ice giant (no solid surface)

Interesting Fact: Uranus rotates on its side, which means its axis is tilted
almost parallel to the plane of its orbit.

8. Neptune

Moons: 16

Max Temp: -353°F (-214°C)

Min Temp: -392°F (-235°C)

Atmosphere: Mostly hydrogen and helium

Rotation: 16.1 hours

Revolution: 164.8 Earth years

Raining Materials: Methane ice

Surface: Ice giant (no solid surface)

Interesting Fact: Neptune is the windiest planet in the Solar System, with
winds reaching speeds of up to 1,200 miles per hour.

Please note: This information provides a general overview. The details about
these planets are constantly being updated by scientists through ongoing research
and exploration.

Important Moons of Jupiter, Uranus and Neptune:

Jupiter:
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lo: Most volcanically active object in the solar system.

Europa: Icy surface likely hiding a vast subsurface ocean, potential for
extraterrestrial life.

Ganymede: Largest moon in the solar system, larger than Mercury.
Callisto: Heavily cratered, oldest surface in the solar system.

Amalthea: Irregularly shaped, reddish hue.

Metis: Small, innermost moon, helps maintain Jupiter's ring system.
Adrastea: Small, innermost moon, helps maintain Jupiter's ring system.
Thebe: Small moon with a faint ring.
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Leda: Small, irregular moon.

10.Himalia: Largest of Jupiter's irregular moons.

Saturn:
1. Titan: Largest moon of Saturn and the second-largest in the solar system,
possesses a thick atmosphere.
2. Enceladus: Icy moon with geysers erupting water vapor and organic
molecules.
3. Rhea: Second-largest moon of Saturn.
4. lapetus: Two-toned moon with one hemisphere much darker than the
other.
5. Dione: Icy moon with a heavily cratered surface.
6. Tethys: Icy moon with a large impact crater, Odysseus.
7. Mimas: Small moon with a prominent crater, Herschel.
8. Hyperion: Irregularly shaped, sponge-like moon.
9. Phoebe: Irregularly shaped, retrograde orbit.
10.Janus: Co-orbital with Epimetheus, they periodically exchange positions.
Uranus:
1. Miranda: Highly varied and complex surface with canyons and unusual
geological features.
2. Ariel: Brightest of Uranus's moons, with a young surface and evidence of
past geological activity.
3. Umbriel: Darkest of Uranus's major moons, heavily cratered.
4. Titania: Largest moon of Uranus, heavily cratered with evidence of past
geological activity.
5. Oberon: Second-largest moon of Uranus, heavily cratered with a dark
surface.
6. Puck: Smallest of Uranus's five major moons.
7. Cordelia: Innermost of Uranus's ring moons.
8. Ophelia: Innermost of Uranus's ring moons.
9. Bianca: Small moon with a bright surface.
10.Cressida: Small moon near Uranus's rings.
Neptune:
1. Triton: Largest moon of Neptune, retrograde orbit (orbits in the opposite
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direction of Neptune's rotation).

Proteus: Irregularly shaped, second-largest moon of Neptune.
Nereid: Highly eccentric orbit.

Larissa: Small, irregularly shaped moon.

Galatea: Small moon that orbits within Neptune's rings.



6. Despina: Small moon that orbits within Neptune's rings.
7. Thalassa: Small moon that orbits within Neptune's rings.
8. Naiad: Smallest known moon of Neptune.

9. Halimede: Irregularly shaped, retrograde orbit.
10.Psamathe: Irregularly shaped, retrograde orbit.

HISTORY OF AVIATION

3.1 Early Days of Flight
How People Imagined Flying in Ancient Times

A long time ago, people dreamed about flying like birds. They looked up at the
sky and wondered how they could reach the clouds. In ancient China, people
made Kites that could soar in the wind. These kites were made of paper and wood,
and they looked beautiful as they flew high. Kites were one of the first ways
people explored the idea of flying.

In ancient Greece, there was a story about a boy named Icarus and his father,
Daedalus. They made wings out of feathers and wax to escape from an island.
But when Icarus flew too close to the sun, the wax melted, and he fell into the
sea. This myth shows how people used their imagination to think about flying.

First Flying Machine Attempts

As time passed, people tried to build machines that could fly. They studied birds
and how their wings moved. In the 1400s, a man named Leonardo da Vinci drew
pictures of flying machines. He designed a machine called the "ornithopter” that
had wings like a bird. Even though his machine didn’t work, his ideas inspired
others to keep trying.

Later, in the 1700s, two brothers in France, Joseph and Etienne Montgolfier, built
a big hot air balloon. They filled it with hot air, and it floated up into the sky. This
was one of the first successful flights! People were amazed to see a balloon flying.

3.2 The Wright Brothers
The Story of Orville and Wilbur Wright

Orville and Wilbur Wright were two brothers from the United States. They loved
to build things and learn about how things worked. They started by making
bicycles, but they were very interested in flying. They wanted to build a machine
that could fly like a bird.



The Wright brothers worked hard to create their flying machine. They tested
many ideas and built a special engine for their plane. On December 17, 1903, they
made history. Their plane, called the "Flyer," flew for the very first time in Kitty
Hawk, North Carolina. Orville was the pilot, and the flight lasted 12 seconds. It
wasn’t very long, but it was the beginning of something amazing!

How Their Plane Worked

The Wright brothers’ plane had two big wings and a small engine. The engine
helped turn the propellers, which pushed the plane forward. The wings helped lift
the plane into the air. The brothers used a steering system to keep the plane
balanced. It was the first time a machine heavier than air had flown successfully.

3.3 Development of Modern Aviation
Timeline of Aviation Milestones

« 1903: The Wright brothers made the first successful powered flight with
their plane, the "Flyer." It was made of wood and fabric, with a small
engine.

o 1915: The first all-metal plane, the Junkers J 1, was built in Germany. It
was made from a type of lightweight metal called aluminum, which was
stronger and more durable than wood.

« 1939: The first jet-engine plane, the Heinkel He 178, was flown in
Germany. Jet engines were a big step forward because they made planes
much faster and more powerful.

« 1958: The Boeing 707, the first successful commercial jet airliner, started
carrying passengers. It was made of aluminum and designed for long-
distance travel.

. Today: Modern airplanes are made from advanced materials like carbon
fiber composites. These materials are lighter and stronger than aluminum,
making planes more fuel-efficient and durable.

From Simple Planes to Jets

After the Wright brothers’ first flight, many people started building better
airplanes. During World War 1, planes were used for the first time in battles. They
were small and didn’t fly very fast, but they helped soldiers see what was
happening on the ground.

In the 1920s and 1930s, airplanes became faster and safer. Pilots started carrying
mail and passengers. One famous pilot, Amelia Earhart, was the first woman to
fly across the Atlantic Ocean by herself. She showed the world that flying was
for everyone.



Jets and Passenger Airplanes

In the 1940s, engineers built jet engines. These engines made planes much faster.
Jets could fly higher and farther than ever before. This changed the world of
aviation. Now, people could travel long distances quickly.

Today, passenger airplanes can carry hundreds of people across the world. They
are big, strong, and very safe. Airports are busy places where planes take off and
land every day. Flying has become an important part of our lives, helping people
connect with friends and family, explore new places, and deliver goods all over
the world.

4.1 Basics of Flight
What makes an airplane fly?

An airplane is a big, heavy machine that can fly high in the sky, even though it’s
so heavy! How does it do that? Well, it uses four things: lift, thrust, drag, and
weight. Let’s break them down.

Lift

Imagine you are holding a kite. When you run, the wind catches the kite and
makes it fly into the air. Airplanes use something like the kite's lift to fly. Lift is
the force that makes the airplane go up into the sky. The wings of an airplane are
specially shaped so that the air moves faster over the top of the wings than
underneath them. This creates pressure differences, and the air pushes the plane
up. This is what we call lift.

Thrust

Now, think about riding a bicycle. When you pedal, your bike goes forward.
Thrust is like the pedalling on a bike for an airplane. It is the force that pushes
the airplane forward. The engines of the airplane make the thrust. These engines
work by pushing air out of the back very fast, which makes the plane move
forward.

Drag

When you run through water, you feel the water pushing against you, right?
That’s called drag. It’s the force that tries to slow the airplane down when it
moves through the air. Just like a car needs to push through wind to go faster, the



airplane has to fight drag to keep moving forward. Engineers design airplanes to
be smooth so that the drag is as little as possible.

Weight

Finally, there’s weight, which is the force that pulls everything down toward the
ground. Just like how you feel heavier when you carry a big bag, the airplane has
weight because it’s made of metal, seats, and other heavy parts. The airplane
needs enough lift to fight its weight and stay in the sky.

Why Do Airplanes Have Wings and Engines?

Airplanes have wings to help them stay up in the air by creating lift, and they
have engines to push them forward, giving them thrust. Without wings, the
airplane couldn’t stay up, and without engines, the airplane couldn’t move
forward fast enough to keep flying. These two parts are what make the airplane
fly!

4.2 Airplanes and Weather
How do weather conditions affect airplane flights?

Airplanes fly through the sky where the weather can change a lot! The weather
can make flying easier or harder for pilots. Let’s look at how some different
weather conditions affect airplanes.

Wind

Wind is simply air moving around us. It can blow very gently or very strong.
When airplanes take off and land, pilots like to have the wind pushing them from
behind (called a tailwind), but sometimes they need the wind to blow towards
them (called a headwind) to help them slow down or lift off the ground. Wind
can also make the airplane move up and down or side to side a little, but pilots
know how to handle it!

Rain

When it rains, the air around the airplane can get a little heavy and wet. This can
make it harder for the airplane to fly smoothly. But don’t worry! Airplanes are
designed to handle rain and stay safe. Pilots know how to fly carefully in the rain
so that passengers are comfortable and safe.



Clouds

You’ve probably looked up and seen different types of clouds. Some clouds are
soft and fluffy, while others are dark and stormy. Cumulus clouds (the big, puffy
ones) are fun to look at but don’t cause problems for airplanes. However, storm
clouds (like thunderclouds) can be dangerous. They make the air bumpy, and
sometimes there’s lightning, so pilots try to avoid flying through these clouds.

Snow and Ice

In very cold weather, snow and ice can form on the airplane. Ice can make the
airplane heavier and can slow it down. Pilots make sure that the plane is de-iced
before it takes off. This means that special machines spray hot liquid on the
airplane to melt the ice away.

Safety Measures in Flying

Airplanes have special equipment to help keep them safe in all kinds of weather.
Pilots get trained on how to handle different weather situations. They can see
storms on special radars, and they know how to fly around them. Also, airplanes
have strong bodies and engines that can handle tough weather, so even when the
weather is not perfect, it’s still safe to fly.

4.3 Airports and Pilots
What happens at an airport?

Airports are busy places where airplanes take off and land. But before an airplane
can fly, a lot of things need to happen. Let’s take a closer look at what happens
when you go to an airport.

Getting Ready for a Flight

First, passengers like you and your family go to the airport. You will go through
security, where people check your bags to make sure nothing dangerous is inside.
Then, you’ll wait in a special area called a gate for your airplane to come. When
it’s time to board, you will walk onto the airplane and find your seat.



The Runway

Airplanes need a big open space to take off and land, and that space is called a
runway. It’s like a long, straight road for the airplane to drive on while it gets up
to speed. When the airplane reaches the right speed, the pilot pulls back on the
controls, and the plane lifts off the ground into the sky!

What Happens After You Take Off?

After takeoff, the airplane climbs higher and higher until it reaches the right
height to fly comfortably. The airplane will fly in the sky, sometimes above the
clouds, and then start to descend when it’s ready to land. The pilot will use the
runway again to land the airplane safely.

What Happens When You Land?

When the airplane is coming back down to the airport to land, the pilot follows
the runway and slows down the plane. The plane touches the ground gently and
starts to roll slowly. Once the airplane has stopped, you can get off and leave the
airport. It’s a very smooth process, thanks to the pilot’s training and the airplane’s
design.

The Role of Pilots and Co-pilots
Who flies the airplane?

The pilot and the co-pilot are the two people who work together to fly the airplane
safely. Let’s learn about what they do.

The Pilot

The pilot is the main person who controls the airplane. Pilots have a special job
because they are responsible for making sure the flight goes smoothly. They
control things like how fast the airplane is going, when to take off, and when to
land. Pilots spend a lot of time learning how to fly and practicing in different
situations, so they know what to do no matter what happens.

The Co-pilot

The co-pilot (also called the first officer) is the person who helps the pilot. They
sit next to the pilot and help with flying the plane. They also help with things like
reading maps and communicating with air traffic controllers, who make sure
airplanes stay safe in the sky.



What Do Pilots Do Before a Flight?

Before every flight, pilots and co-pilots check the airplane’s equipment and
instruments to make sure everything works. They also talk to air traffic controllers
to learn about the weather and traffic in the sky. Pilots also make a plan for the
flight and check things like how much fuel the airplane has.

What Happens During the Flight?

During the flight, the pilot and co-pilot work together to make sure the airplane
flies smoothly. They keep talking to air traffic controllers and other pilots to make
sure the airplane is on the right path. Pilots also pay attention to the weather and
make adjustments if needed.

What Happens After the Flight?

After the airplane lands, the pilot and co-pilot help make sure everything goes
smoothly. They guide the plane to its gate and make sure all the passengers get
off safely.



5.1 Rakesh Sharma - First Indian to Go to Space

Who is Rakesh Sharma?
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Rakesh Sharma is a hero in India because he was the first Indian to go to space!
This is a very big achievement, and it made many people in India feel very proud.
Imagine being the first person from your country to travel in a spaceship far above
the Earth!

Rakesh Sharma was born on January 13, 1949, in a small village in India. When
he was growing up, he was very interested in airplanes and flying. He worked
very hard and became a pilot in the Indian Air Force. But, Rakesh didn’t stop
there. He had even bigger dreams—he wanted to go to space!

The Journey to Space

In 1984, Rakesh Sharma’s dream came true. He was selected by India’s space
agency, ISRO, to be a part of the space mission to the Soviet Union (which was
a big country at the time). The mission was called Soyuz T-11. Rakesh flew in a
spacecraft called the Soyuz spacecraft and spent 7 days, 21 hours, and 40
minutes in space. He traveled more than 300 kilometers above Earth!

Achievements in Space

Rakesh Sharma’s journey to space was very special for several reasons. One of
the most famous things he did in space was when he spoke to the then Prime
Minister of India, Indira Gandhi. When she asked him, “How does India look



from space?” he answered, "Saare Jahan Se Achha," which means "Better than
the whole world!" This phrase became very famous in India.

After his space journey, Rakesh Sharma was celebrated as a national hero. He
became an inspiration for many young people in India who dreamt of becoming
astronauts.

5.2 Kalpana Chawla - First Indian-Origin Woman in Space

Who is Kalpana Chawla?

Kalpana Chawla was an amazing astronaut who made history as the first Indian-
origin woman to go to space. She was born in Karnal, Haryana, in India, on
March 17, 1962. Kalpana had big dreams when she was young, and she worked
very hard to achieve them.

She always loved flying, and she knew that she wanted to be an astronaut from a
very young age. But to become an astronaut, she needed to study a lot, so Kalpana
went to America to study and later became a U.S. citizen.

Kalpana's Space Flights

Kalpana’s first trip to space was in 1997, when she flew aboard the Space Shuttle
Columbia. She was the flight engineer and mission specialist on the shuttle,



helping with the experiments and making sure everything went well during the
flight.

But Kalpana didn’t stop with just one space mission. She went to space again in
2003, but tragically, on this mission, something went wrong. The shuttle,
Columbia, broke apart during re-entry into Earth’s atmosphere. Kalpana and the
other astronauts on board passed away. This was a sad moment, but it made
everyone realize how brave Kalpana was to give her life for the dream of
exploring space.

Contributions to Space Science

Kalpana Chawla is remembered for her work in space science. During her
missions, she helped carry out important experiments, many of which taught
scientists new things about space. She inspired millions of people around the
world, especially girls, to follow their dreams in science and technology.

Her bravery and determination continue to inspire astronauts and people working
in space-related fields today.

5.3 Sunita Williams - Indian-Origin Astronaut

Who is Sunita Williams?

Sunita Williams is another amazing astronaut of Indian origin. She was born in
Euclid, Ohio, USA, on September 19, 1965, but her family is originally from
India. Sunita loved sports and adventure when she was growing up, and that
helped her become a great astronaut. She joined the U.S. Navy and later became
an astronaut for NASA, the space agency in the United States.



Sunita’s Space Missions

Sunita Williams flew to space for the first time in 2006 aboard the Space Shuttle
Discovery. But what really made her special was her long-duration space
mission. In 2007, she went on a mission to the International Space Station
(I1SS), where she spent almost 6 months. That’s a very long time to live in space!
She did all sorts of research and experiments in space, helping scientists learn
more about how the human body works in space and how we can live there for
longer periods of time.

Records Held by Sunita Williams

Sunita Williams also broke records during her missions. She became the longest-
serving woman astronaut in space at the time. She also set the record for the
most spacewalks by a woman—she did 7 spacewalks to repair and maintain the
ISS. A spacewalk is when astronauts go outside the space station wearing a
special suit to work in space. That’s an exciting and dangerous job!

Contributions to Space Science

Sunita Williams worked on several important experiments while on the ISS. One
of her tasks was to see how the human body changes in space. Scientists use this
information to prepare astronauts for longer space trips, like missions to the Moon
or Mars. Sunita continues to inspire young children to dream big and reach for
the stars!




5.4 ISRO (Indian Space Research Organisation)

What is ISRO?

ISRO stands for Indian Space Research Organisation, and it is India’s very
own space agency. A space agency is a group of people who work together to
explore space, learn about planets, stars, and the Moon, and do many other things
that help us understand the universe.

ISRO was created in 1969, and it was the brainchild of a famous scientist named
Dr. Vikram Sarabhai, who is known as the father of India’s space program. He
believed that space research could help India grow and make people’s lives better.
The goal of ISRO is to use science and technology to explore space, help solve
problems on Earth, and make India proud.

Over the years, ISRO has launched many satellites, rockets, and spacecraft. These
machines go into space to do important jobs, like taking pictures of the Earth,
helping us know what the weather will be, and even sending rockets to the Moon
and Mars. The work done by ISRO has helped many people, both in India and all
over the world.

ISRO's Key Missions

One of the most exciting things ISRO does is send spacecraft into space. These
spacecraft help scientists learn more about outer space. ISRO has made history
with several big missions, including the Chandrayaan and Mangalyaan
missions. Let’s explore these two important missions.

Chandrayaan: India’s Mission to the Moon

The Chandrayaan mission was India’s first mission to explore the Moon. The
word “Chandrayaan” comes from the Sanskrit words “Chandra”, meaning
Moon, and “Yaan”, meaning vehicle or spacecraft. The Chandrayaan mission
was an important step in India’s space journey, and it helped make the world look
at India’s space program in a new way.

Chandrayaan-1 was launched on October 22, 2008, by ISRO. It was sent into
space using a big rocket called PSLV-C11 (Polar Satellite Launch Vehicle). The
Chandrayaan spacecraft had many special tools, called instruments, that helped
it study the Moon. It was equipped to take pictures of the Moon’s surface, search
for water, and help scientists learn more about the Moon’s history.

What Did Chandrayaan-1 Discover?

One of the most exciting discoveries from Chandrayaan-1 was that it found
water on the Moon. For many years, scientists thought the Moon didn’t have
water. But thanks to the Chandrayaan mission, we now know that there is ice on
the Moon, especially near its poles. This discovery was a huge surprise and very
Important because it could help astronauts in the future if they want to visit the



Moon. Water is needed for drinking, making oxygen to breathe, and even for
growing plants.

Chandrayaan-1 was a very successful mission, and it helped India become one of
the few countries in the world to send a spacecraft to the Moon. It made India’s
space program famous and showed the world that India was capable of doing
great things in space.

Chandrayaan-2: The Follow-Up Mission to the Moon

After the success of Chandrayaan-1, ISRO decided to launch a follow-up mission
called Chandrayaan-2. It was launched on July 22, 2019, and it had even more
advanced tools and a new goal: to explore the Moon’s south pole, a place that no
spacecraft had explored before. Chandrayaan-2 had three parts: a orbiter (to
circle the Moon and take pictures), a lander (which was supposed to land on the
Moon), and a rover (a small robot that was supposed to drive around the Moon
and study it).

Unfortunately, the lander lost contact with ISRO just before landing, and it could
not complete its mission. But the orbiter was still successful! The orbiter is still
circling the Moon and sending back valuable information to scientists on Earth.
The data from Chandrayaan-2 is helping scientists understand more about the
Moon and will be useful for future missions.

Why Is Chandrayaan Important?

The Chandrayaan missions are important because they helped scientists answer
big questions about the Moon. The discoveries made by these missions will help
humans in the future if we ever plan to send astronauts to the Moon again. Also,
it shows the world how capable ISRO is and how much India is contributing to
space exploration.

Mangalyaan: India’s Mission to Mars

Another super exciting achievement of ISRO is the Mangalyaan mission, which
was India’s first mission to Mars. Mars is a planet that is very far away from
Earth, and scientists have always been very curious about it. ISRO wanted to find
out more about Mars, like what its surface is made of, if it has water, and if it
could support life.

Mangalyaan, also called the Mars Orbiter Mission (MOM), was launched on
November 5, 2013, by ISRO. It was launched on a PSLV rocket (the same rocket
used for Chandrayaan-1). The spacecraft had special instruments to help it study
Mars from space.

What Did Mangalyaan Discover?

Mangalyaan’s main job was to orbit Mars and take pictures of the planet. It was
the first Asian space agency to reach Mars, and it did so with very low cost
compared to other countries. This showed the world how smart ISRO is at making
space missions that are not too expensive but still very effective.

Some of the key discoveries by Mangalyaan include:



« Pictures of Mars: Mangalyaan took beautiful pictures of Mars’ surface,
helping scientists learn more about the planet’s landscape.
« Finding Methane: It found methane in Mars’ atmosphere, which could
suggest that there might be some form of life on Mars.
o Mars’ Weather: Mangalyaan also studied the weather and climate on
Mars, including its temperature and how dust storms work on the planet.
Why Is Mangalyaan Important?
The Mangalyaan mission was important because it showed that India could reach
Mars. It made history as the cheapest Mars mission ever and was successful
even though many other countries had tried to reach Mars without success. The
mission also helped scientists learn more about Mars, which could help humans
in the future if we ever want to send people to Mars.

Other ISRO Milestones

While Chandrayaan and Mangalyaan are some of ISRO’s most famous missions,
there are many other important achievements ISRO has made. Here are just a few:
PSLV (Polar Satellite Launch Vehicle)

The PSLYV is a rocket used by ISRO to launch satellites into space. It has been
very successful in sending satellites to many different orbits, and it has been used
in many of ISRO’s missions, including Chandrayaan and Mangalyaan. The PSLV
is known for its reliability and has been used to launch over 300 satellites from
many different countries.

Gaganyaan Mission

In the future, ISRO plans to send humans into space through the Gaganyaan
mission. This mission will make India one of the few countries to send people to
space. The astronauts will live in space for a few days, and the mission is a very
exciting step for India’s space program.

Navigation Satellites (IRNSS)

ISRO also launched a series of satellites to help with navigation, called IRNSS
(Indian Regional Navigation Satellite System). These satellites help people find
their way, just like GPS does on your phone. IRNSS is very helpful for people
who need to travel to new places.

How ISRO Helps India
ISRO’s work is not just about exploring space. It also helps people here on Earth
in many ways. For example:
« Weather Forecasting: ISRO’s satellites help predict the weather, which
helps farmers know when to plant crops or when to expect rain.
« Telecommunication: ISRO’s satellites make it possible for people to use
mobile phones and television, even in remote areas.
« Education: ISRO uses its satellites to send educational programs to
schools in villages, helping children learn even if their school doesn’t have
Many resources.



Conclusion

ISRO has made India proud by achieving amazing things in space. The
Chandrayaan and Mangalyaan missions are just a few examples of how ISRO
Is helping us explore space and learn more about other planets. ISRO is also
making life better for people on Earth through its work in communication,
weather forecasting, and education. With plans for future missions to the Moon,
Mars, and even sending humans into space, ISRO is shaping the future of space
exploration. India’s space agency, ISRO, continues to inspire young minds to
dream big and reach for the stars!



