



















































































































































































































































































































































































































































































































































































Science and Technology

Magnets

Any object that attracts metals like iron, cobalt, nickel or steel
to itself is a magnet. A magnet can push away or repel other
magnets. Some magnets, like iron, are very strong, while other
magnets are much weaker.

_ Q How did people find out about magnets?

1. Why do things stick
only to the poles of
the magnet?

Magnets are strongest
at their poles so objects
stick to one of the
poles most easily.

2. How can you destroy
a magnet?

Though magnets can
be natural or man-
made, dropping,
heating or hammering
them can destroy
them, especially if they
are small and weak.

3. Can you store
a magnet?

Magnets get weaker
with time. The best
way to store them is
to keep them in pairs
with the unlike poles
next to each other
and placing keepers
or pieces of soft iron
across the ends. The
keepers become
temporary magnets
themselves and keep
the magnetic force
stronger.

4. What is an
electromagnet?

Winding an electric
wire around a piece

of iron can make
electromagnets. When
electric current runs
through the wire, a
magnetic field is
created. The iron piece
picks this up and
becomes a magnet.
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Q The magnet was discovered in China as
early as 200 BC. Around the same time, the
Chinese found that from a magnet, one
could find out directions like north and
south. Sailors in most civilizations began

to use a certain type of magnet called a
lodestone to navigate. It is the most magnetic
substance on Earth. In the sixteenth century,
Sir William Gilbert discovered that a piece of
iron could acquire the properties of a
lodestone if you rubbed it with a lodestone.
That allowed scientists to create many more
magnets. People were no longer dependent

on the few natural lodestones they could find.

Today, magnets are made of a blend of
different materials that contain some or all

of iron, nickel, copper, cobalt and aluminium.

Q What are poles of a magnet?

Q Just as the Earth has two poles — the
North and the South poles, a magnet also has
two poles. It is easiest to find the two poles
of a bar magnet where the poles are at either
end are equally strong. The north seeking
pole of the bar magnet points towards the
Earth’s North Pole. The other end points
towards the South Pole. But if you use the
magnet for navigation, you must remember
that the magnetic poles of the Earth are not
in exactly the same positions as the
geographic poles of the Earth. Also,

if you hold two bar magnets next to each
other the poles will not point in the same
direction because the magnets interfere with
each other. The like poles repel each other
while the unlike poles attract each other.

a Magnetic scientist

Michael Faraday (1791-1867), an English scientist, led
the study of electromagnetism. He showed that
magnetism could affect rays of light.

Q What is a magnetic field?

Q The area around a permanent magnet
has a force that can affect other magnets or
magnetic materials that come near it. This
area is called a magnetic field. Even the Earth
has a magnetic field. It is like a huge bar
magnet. Even if you cut a huge bar magnet
into tiny pieces, each piece is still a magnet
with its own small magnetic field.

a Fridge magnets
Most of us are familiar with the pretty and useful
magnets we stick on the refrigerator.



» Horseshoe magnet

You can play a variation of the paper clip game
with a horseshoe magnet, which has its two poles
adjacent to one another. Since the opposite poles
are much closer, a horseshoe magnet produces a
relatively strong magnetic field — you can stick
many more clips to the magnet, starting with one
that is stuck to both poles.

Are mariners the only people who need
magnets for their work?

A Magnets are used almost
everywhere in modern life. Most
electrical appliances, from power
stations to the little hair dryer at home,
use a magnet to convert electrical
energy into mechanical energy.
Cassettes are coated with magnetic
material that allows sound to be
recorded on its surface. Credit cards
have magnetic strips that contain
encrypted information and enable us
to use them. Motors found in
dishwashers, fans, washing machines,
refrigerators, CD, DVD and audio
players use magnets. Magnets are also
used to hold false teeth in place. And
they help you remember too — by
holding your notes to the refrigerator!

Magnets

Paper clip power

Any magnetic material in touch with a
magnet starts behaving like a magnet
itself. If you hang a paper clip from a
magnet, it becomes a temporary magnet.
You can prove it by hanging a second
paper clip from the first and then
another and another. However, if you
remove the first clip from the magnet,
all the clips below fall apart since they
lose their temporary magnetism.

isway o thevorn(NNNCSCHOONN

The Poles — The
Arctic and Antarctica
(122-123), The
Industrial Revolution
(148-149), Scientific
Revolution (150-151),
Electricity (186-187)

4 The compass

Even a small pocket
compass can show you
the exact direction in
which you are travelling.
Remember that it is not
the point marked North
but the needle that is
always pointing to the
magnetic North Pole. In
some compasses you can
rotate the dial and align it
with the needle to help
you find which way is
true north. The Earth’s
magnetic poles shift
periodically. The needle
points to the current pole.
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Science and Technology

Forces and Motion

Force can change the state of an object. If an object is
stationary, force can get it to move. Once it is moving, force can
make the object accelerate or pick up speed. It can also stop a
moving object. A stationary object cannot move without force,
nor can a moving object stop without force.

— Q Where is force used?

1. What is net force?

When more than one
force acts on an object,
the total of all forces
acting on that object is
called the net force.
When more than one
force acts on an object
in the same direction,
the object moves faster.
If the forces act in
opposing directions,
they cancel each other
out to a certain extent.

2. What is lateral
deflection?

It is a force that makes
a bullet spin to one
side, or a football curl
through the air. During
the Soccer World Cup
in France in 1998,
Brazilian Roberto
Carlos scored a free
kick with a perfect
lateral deflection.

He kicked the ball

to the far right of the
defenders and made it
suddenly curve round
and zoom into the goal.
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Q Force is used in all our activities from
brushing our teeth to walking, lifting and
writing. Every one of our actions requires
some force. You need energy to create force.
Machines use force to move something or
to build something.

Q What is inertia?

Q An object tends to carry on doing the
same thing, whether it is at rest or moving,
unless a force acts on it to change that. This
is called inertia. Your pencil box lies on the
table until you push it. This state of rest is
called inertia of rest. Then, with the force of
your finger, it moves on until it meets another
force that stops it. This movement is called
inertia of motion. If the force you push the
object with is too much, it will go beyond the
point where you wanted it to go.

Q What is gravitational force?

Q Gravity is the force that Sir Isaac Newton
discovered, as he watched an apple fall off a
tree on to the ground. It is a force that draws
everything in the Earth’s atmosphere and
beyond towards the centre of the Earth and it
keeps us on the ground. Gravity does not just
act on the Earth; it is the force of attraction
between all bodies (things) in the universe.

4 The science of a kick

The force of the kick makes the ball
move. The force used by someone
else’s foot makes it stop.

a The discoverer of gravity
Sir Isaac Newton (1643—1727) is supposed to have
discovered gravity after seeing an apple fall from a tree.

As bodies get closer together, the force of
gravity gets stronger, and as they move apart,
gravity gets weaker. Bigger, heavier bodies
are affected more by gravitational force.
They also exert a greater force of gravity
themselves. Gravity holds the solar system
together and keeps the Earth close enough
to the Sun for us to get the warmth we need.

Q How do I stay on a merry-go-round
without flying off?

A You stay on a merry-go-round because
of centripetal force. When you feel you are
going to fly off into the air, it is because
your body wants to keep moving in the

same direction all the time. This feeling

is the inertia of motion. But the centripetal
force keeps attracting you to the centre of
the merry-go-round, making sure you stay
on board! Objects set in motion normally
move in a straight line because of inertia of
motion, unless some other force acts upon
them and changes their path. When a ball
tied to a piece of string is swung round, the
centripetal force acts upon the ball, attracting
it to the centre of the circle. The centripetal
force from the string pulls the ball to keep it
on its circular path.



What is the difference between speed
and velocity?

Q Speed is the distance travelled by an
object in a particular time. Velocity is speed
in a particular direction. Suppose you sat

in a train that was moving eastwards at

60 kilometres per hour (37 miles per hour).
You would say that the speed of the train was
60 kilometres per hour (37 miles per hour),
while its velocity was 60 kilometres per hour
(37 miles per hour) east.

Q What is friction?

Q Friction is a force that opposes the
movement of an object by acting on it in the
opposite direction. The force of friction
comes into effect when two surfaces are in
contact, and force is applied to make one or
both of the surfaces move. Suppose you roll a
ball on the floor. The ball will come to a halt
after travelling a certain distance, even if it
has hit nothing or no one has stopped it. The
ball stops because the friction exerted

by the floor acts against the motion

of the ball. The soles of your

new shoes probably have

cuts in them to make an

uneven surface.

Torque

The force that causes rotation is called
torque. Torque can be measured in
opening or closing a door, and it is
applied when you turn a racquet from
side to side. An archer applies torque to
move the bow to one side when aiming
an arrow. Ideally, the archer should hold
the bow loose enough so that when the
arrow is released, it shoots straight
ahead. If the archer applies unnecessary
pressure, the bow will twist upon release,
the arrow will not fly straight, and the
shot will miss the bull’s eye.

When you run, the uneven surfaces of the
shoes and the road rub against each other.
This friction makes sure you do not slip while
you are running. Lack of friction also causes
us to slip on a wet floor since the water makes
the floor smooth, which means friction is
reduced. Friction produces heat. That is why
when you rub a matchstick against a
matchbox, sparks fly.

Forces and Motion

Galaxies (6-7), Stars
(8-9), The Sun (10-11),
The Moon (20-21),
Hurricanes and
Tornadoes (40-41), The
Industrial Revolution
(148-149), Scientific
Revolution (150-151)

w Sitting pretty

We stay on the merry-go-around
instead of flying off in one
direction because of the centripetal
force that holds us to its centre.
The force that wants to make

us fly off is called the

centrifugal force.
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Communication and Satellites

A satellite is an object that orbits other objects in space. This
includes natural satellites like the Moon and artificial satellites
made by people. The term satellite came to be used after
Galileo Galilei discovered the four main moons of Jupiter.

_ Q What does an artificial satellite do?

1. When was the first
artificial satellite
launched?

Sputnik 1 was launched
by the then USSR on

4 October 1957. 1t
reached a height of
about 250 kilometres
(150 miles) and
collected information
about the furthest
reaches of the Earth’s
atmosphere. Three
months later, it burned
up completely as it
came back to Earth.

2. Who owns the
satellites?

The first satellites were
owned by countries.
Today, with satellites
becoming cheaper and
doing more work,
companies also own
satellites. The area on
the surface of the
Earth covered by the
satellite’s signal is
called its footprint.

3. What is a
constellation?

Groups of satellites
doing the same kind
of work are called a
constellation. The
Global Positioning
System is one such
constellation made up
of twenty-four satellites.
GPS works in any
weather condition,
anywhere in the world,
24 hours a day. A GPS
instrument can tell you
exactly where on Earth
you are.
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Q Artificial satellites have been put to a
wide range of uses. Some satellites send and
receive television signals so that we can watch
many television channels. If there are enough
satellites in space, one television programme
can be seen all over the world at the same
time. Weather satellites help scientists called
meteorologists predict what the weather will
be like. These satellites can save hundreds of
lives by warning fishermen not to sail before a
storm, and predicting when a hurricane will
strike. Some satellites take photographs of the
Earth’s surface so that scientists can study
changes in the world. This is how scientists
know that glaciers that are millions of years
old are melting because of global warming.
Some others are communication satellites
that deal with telephone, fax, internet and
computer communications.

v Watching a live game
The images captured by the television camera are sent
instantly around the world via satellites.

a Satellite television
Satellites bring television signals from all over the world
instantly into our homes.

Q What is an orbit?

A Artificial satellites are given a definite
path around the Earth. The Earth’s gravity
holds the satellite in a path called an orbit.
There are several kinds of orbits. One is Leo
or Low Earth Orbit. A Leo satellite circles
160-480 kilometres (100-300 miles) above
the Earth’s surface. It has to travel very fast
to avoid being sucked back to the Earth by
gravity. Leos travel at about 28,164 kilometres
per hour (17,500 miles per hour) and can
circle the Earth in less than two hours.
Medium Earth Orbit or Meo satellites are
placed 9,656-19,312 kilometres (6,000-12,000
miles) above the Earth. They are often used
for communications of all kinds. Geos

or Geostationary Earth Orbit satellites circle
the Earth in 24 hours, which is the time the
Earth takes to rotate once on its axis. So they
seem to be fixed above one spot on the Earth.
Geo satellites orbit 35,859 kilometres (22,282
miles) above the Earth. They carry television
signals across the world, telephone calls
between countries and internet messages.
They also help predict the weather.



Q How does the satellite get into space?

Q A satellite is launched into space on a
launch vehicle which is driven by a rocket
engine. There are special launch stations

for satellites like Cape Canaveral in the USA,
Baikonur in Kazakhstan, Kourou in French
Guiana and Xichang in China. To start with,
launch stations were run by countries or
national organizations. Nowadays there are
large private companies that also run some
launch stations and provide the service of
launching a satellite on a commercial basis.
These launch stations must be far from
human habitation so that the falling launch
vehicle lands in water or on desolate land.
Some satellites are launched from a portable
platform on the Pacific Ocean. The launch
vehicle’s rockets carry the satellite into a
temporary orbit. The rockets and the launch
vehicle drop off. Then the satellite is ready
to take off on its own motor. When it reaches
its permanent orbit, the antennae and solar

panels open up and the satellite starts sending

and receiving signals.

Q What is a Comsat?

Q Communication satellites or Comsats
help in long distance communication by
receiving and redirecting radio, television
and telephone signals. Today, satellites
provide a cheaper and better global
communication network compared to many
land networks. Comsats help large countries
like China keep in touch with their remotest

parts. They also help countries like Indonesia,

which is a country of 13,677 islands, stay
connected much more effectively than it
would have been possible with wires and
telephone poles. Navigation satellites provide
information for navigation on Earth. They
provide signals to moving objects, helping
them identify their exact location. These
satellites are mostly used by the military and
provide information on speed, distance from
target or destination and travel time.

Satellites for tomorrow

Communication and Satellites

a Orbiting the Earth
A satellite with its solar
panels extended orbits
the Earth.

< Satellite signals
Dish antennae are used to
receive satellite signals.

The Moon (20-21),
Humans in Space
(24-25), The Industrial
Revolution (148-149),
Scientific Revolution
(150-151), Computer
Revolution (162)

Since 1968, research has been conducted to develop solar power
satellites or SPS. The project has been delayed by the high costs
to build it. Once taken to a High Earth Orbit, it will beam solar

power to Earth for use in place of fossil fuels like coal and

petroleum, which are getting depleted quickly.
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Land Transport

The earliest travel was on land. At first, people just walked.
Then, they learnt to tame animals for travel. They rode on
horses, mules and oxen. Gradually, they made themselves more
comfortable, making carts and carriages. Modern transport on
land includes a wide range of vehicles such as bicycles, cars,
buses and trains.

— Q Why did early man need to travel?

1. When was the first
wheel invented?

As early as the fifth
century BC, the
Mesopotamians
invented the wheel.
At first it was used to
make pottery but later
people realized that
wheels could be
attached to carts and
used to move things
and people easily.

2. When were the
first cars produced
in a factory?

In 1896, thirteen
Dureyas cars were
made in a factory

in Springfield,
Massachusetts (USA).
These were the very
first examples of
mass-produced cars.

3. What is the record
speed for land travel?

The latest record speed

for land travel was
achieved on 15
October 1997 by Andy
Green of Britain in a
Thrust SSC car. He
travelled at a speed of
1,233.738 kilometres
per hour (766.609
miles per hour)!

» Moving in luxury

Land transport has made

much progress in the
twentieth century after

the development and mass

use of the motor car.
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Q People have always needed to travel to
hunt or to trade with other people.
Sometimes they needed to shift home when
the rains failed. At first, they tamed animals
to carry them. Later, when the wheel was
invented, the animals were attached to
vehicles. Until recently, even human beings
were used to transport others. They carried
litters or sedan chairs in which the rich sat.

Q When did roads improve?

Q As civilizations grew, people needed
more and better roads to trade and to
conquer new lands. The Romans were the
first to put time and money into making all-
weather roads. Rather than just smooth over
a clay surface, they dug beds and filled them
with crushed stone for a firm support.

a Penny farthing

One of the early bicycle
models that has gone
out of use.

The stone chips acted as a filter for rain
water to flow through so the roads did not
flood. On busier routes, they added paving
stones to ensure that the roads were firm and
dry for their chariots to move on. These roads
were used to connect up the huge Roman
empire. Over time, even chariots and carts
were improved with springs and shock
absorbers to make the ride smoother.



a Modern train
Modern passenger trains can carry hundreds of
people in comfort over all sorts of terrain.

Q Where were the first railroads?

Q The first railroads were built in Germany
around 1550. Horses pulled wagons along
wooden rails and brought minerals out of
mines. After the Industrial Revolution, rails
were made of iron and so were the wheels.
The development of the steam engine made
rail transport easily available to carry people
and goods over long distances.

Q When did people start to use buses?

Q People travelled in stagecoaches and
omnibuses pulled by horses from the early
sixteenth century. The first horse-drawn tram
cars came in the nineteenth century. The
invention of engines that ran on steam and
on fuel such as diesel and petrol led to the
development of buses as we know them.

Q When did the first cycle roll?

Q In 1680, German inventor Stephan
Farffler made a hand-cranked tricycle. Later,
he gave it another wheel to improve its
balance. In 1817, Baron Karl von Drais of
Germany made the draisiennes, a wooden
bicycle with a seat and handle bars. But since
von Drais didn’t think of pedals, the rider
had to push with his feet on the ground.
The first modern bicycle was built by
Kirkpatrick Macmillan of Scotland in 1839.

Q When was the motor car made?

A The first car was designed by Nicholas
Joseph Cugnot and constructed by M. Brezin
in France in 1769. It ran on steam and on
rails. The first non-rail automobile was made
by Etienne Lenoir, also of France, in 1860.
He drove the very first gas-powered car

from Paris to Joinville in 1862.

A road to drive on

Land Transport

The Industrial
Revolution (148-149),
Scientific Revolution
(150-151), The World
Wars (158-159), The
World after World War 1T
(160-161), The New
Millennium - 21st
Century (163), Forces
and Motion (190-191)

Roads had to keep up with the development of technology
for surface transport. McAdam designed the first highways
lined with soil and stone, which is still known as macadam.
The highways were higher than the land around, so that rain
water could drain off. Later, these highways were tarred and
the surface was called tarmacadam or tarmac. Modern roads

are built of asphalt cement or concrete.
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Water Transport

The idea of travelling by water probably came to people when
they watched logs and leaves float down a river. After land, water
has been the second most popular medium of transportation
used by humans. Early humans built simple rafts, which were
improved upon in every way over thousands of years.

— Q What were the first boats like?

1. What are modern
ships made of?

Boats and ships
continued to be made
of wood for centuries.
With the start of the
Industrial Revolution,
people began to use
steel to build ships.
Today, ships are also
made of aluminium
and fibreglass.

2. Who was the first
person to sail around
the world single-
handedly?

American seaman
Joshua Slocum was
the first man to sail
around the world
single-handedly. He
started off from
Boston on 24 April
1895, and returned
to Newport, Rhode
Island on 27 June
1898, having sailed
74,000 kilometres
(46,000 miles) in
over three years.

3. What is a hovercraft?

The hovercraft can
travel on water and
land. It stays suspended
a few centimetres
above the ground or
water surface with the
help of an air cushion
that it creates by the
thrust of its jet engines.
It is used as a fast
patrol boat by the
police and military of
several countries and
also for water sports.
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Q Rafts or planks of wood were probably
the earliest modes of transportation by water.
The earliest boat found dates back to 6300 BC.
The boat was a hollowed-out tree trunk, also
called a dugout. Some people sailed coracles,
which were boats made of animal skin
stretched over a wooden frame. Oars changed
water transport. They allowed people to
decide where they wanted to go, rather than
depend on the current. Around 4000 BC, the
Egyptians made long narrow boats powered
by many oarsmen.

Q When were the first sails used?

Q By 3000 BC, people knew how to tie a
cotton sail. Sails allowed people to use wind
power instead of muscle power. Now people
used ships for trade. By 1200 Bc, the
Phoenicians and Greeks built trading ships
that had special places to

store the cargo. By 500 Bc,

they had ships with

two masts.

a Galleon

Huge sailing ships called galleons carried people and
goods across the seas of the world during the Age of
Exploration. The Spanish galleons were the most famous.

Q How did ships navigate?

A Early ships had to sail close to shore as
the sailors could not find their way in open
sea. By about 100 B¢, technology improved
and the sailors could navigate with gadgets
like the astrolabe. The early Chinese used a
spoon much like a compass. Sailors from
other countries also used a lodestone, which
is a natural compass. By the twelfth century,
the magnetic compass was in use. As the
science of cartography (mapping) improved
in the Middle Ages, getting lost was less of

a risk for sailors. In 1757, the sextant, a device
to measure latitude, was invented.

< Luxury cruiser
Modern cruise ships
carry tourists in
luxury and are
very popular.



Q What was special about the Viking ships?

Q By the late 1000s, the fierce Vikings of
Scandinavia ruled the seas. Their famous
longboats were about 24 metres (80 feet)
long and 5 metres (17 feet) wide and were
rowed by 40-60 oarsmen. Vikings also used
small rowboats called faering for swift attacks
on their enemies. By the twelfth century, the
Vikings knew how to use a rudder to steer the
ship. This gave them more control than the
side steering oar. All the Viking ships were
slim and fast, so they could launch deadly
attacks on merchant ships and coastal areas.

Q Was inland water travel different?

Q While sails came in handy on rivers,
streams and canals required special
technology to get boats on the move.
Around 984 AD, the Chinese discovered how
to make an inland canal lock. This connects
canals at different levels and needs sound
engineering skills. By 1373, Holland had

a system of canal locks. On canals and rivers,
boats were often drawn by horses against the
flow of water, and tow-paths were made on
the banks for the horses to walk on. As
engineering skills improved, sometimes
canals were made by tunnelling under a
mountain instead of going around it. Today,
many canals that were earlier used for
industry are tourist sites and nature reserves.

Q How did water travel develop?

Q During the Industrial Revolution, water
travel entered a new era. The development of
the steam engine in the eighteenth century
led to the first steamboats, which had paddle
wheels to move against the current. By the
late 1800s, the first iron ships came in, driven
by the screw propeller. Vehicles for travel on
water have now become very specialized, from
the huge tankers that carry oil to luxury
yachts and small speedboats.

A titanic disaster

Water Transport

The Titanic was a British luxury liner that weighed 46,000 gross
tons. It was one of the grandest ships ever built, and was
believed to be unsinkable. On its first voyage from Southampton
to New York City, it struck an iceberg about 153 kilometres

(95 miles) south of Newfoundland around midnight on 14 April
1912. It sank in less than three hours, taking about 1,513 of the

2,220 people on board with it.

Q What are submarines?

Q A submarine is a ship that can be
entirely submerged underwater. Submarines
became popular during World War II since
they could launch surprise attacks on enemy
vessels. Early submarines had to surface often
to replenish their oxygen supply. Today,
submarines use nuclear power or liquid
oxygen to propel their engines and can stay
underwater for several months.

Q What are ships used for today?

A Water craft can be used for virtually any
purpose now. There are car ferries and
tugboats and water sports vehicles like rowing
boats, kayaks, yachts and motorboats. Most
big ships carry cargo from one port to
another, but there are luxury ships called
cruisers which carry many tourists at a time.

a Rarely above water
The sleek shape of the
submarine allows it to
move fast under water.

Oceans (34-35),
Discovery of New Lands
(144-145), The British
Empire (146-147),
Scientific Revolution
(150-151)
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Air Transport

Man has always wanted to fly. Early experiments with

air travel included fancy kites, gliders and even artificial
wings. Two types of aircraft can be used for air travel.
Those that are lighter than air, such as hot air balloons,
and aeroplanes and helicopters which are heavier than air.

1. What is the
Concorde?

In the 1960s, jets that
could travel faster than
the speed of sound
were developed. These
were called supersonic
jets. The Concorde was
a commercial
supersonic jet which
could fly at a height of
17,500 metres (60,000
feet) at more than twice
the speed of sound.

2. What are airships?

Airships were among
the earliest aircraft.
They were filled with
hydrogen gas or
helium, which helped
them to float. Engine-
driven airships, called
Zeppelins, were widely
used by Germany in
World War I to launch
bombing attacks on
enemy territory. Today,
flexible airships are
used in advertising.

3. What is a seaplane?

Seaplanes, developed
by Glenn H. Curtiss,
can land on and take
off from the surface of
water. They are useful
for reaching areas
where no other
transport is available.
There are two types of
seaplanes. Floatplanes
are planes with large
floats instead of wheels.
Flying boats are planes
that float on their
bellies when they land.
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Who were the first scientists to study
air travel?

Q In the thirteenth century, Roger Bacon
declared that he was sure air could support
aircraft. At the beginning of the sixteenth
century, Leonardo da Vinci studied the flight
of birds and invented the propeller and the
parachute. He made designs for three
heavier-than-air craft, including a helicopter
with a rotor that helped it rise vertically, and a
glider with a wing fixed to a frame. None of
these was practical at that time. But they were
based on the science of flight.

< Joseph Michel
Montgolfier

Joseph Michel and his
brother Jacques Etienne
Montgolfier invented the
hot-air balloon. While
watching wood chips rise
over a fire, they realized
that the burning created a
gas that caued any light
material over it to rise.
The same principle was
later used in airships.

Q What were the first aircraft like?

Q Hot air balloons were the first ‘aircraft’.
In 1783, the Montgolfier brothers successfully
launched an unmanned hot air balloon in
France. The balloon was a large linen bag
filled with hot air. The light, hot air carried
the balloon over a distance of 2 kilometres
(1.3 miles) in a flight that lasted 10 minutes.
Later, with improved designs, hot air balloons
could reach a height of nearly 2,400 metres
(8,000 feet) and travel a long distance.

< Faster than sound

The Concorde was a commercial
plane that flew faster than the
speed of sound.

Hydrogen-gas balloons were an
improvement on the hot air balloon.
Hydrogen could lift the balloon easily without
being heated, as it is lighter than air. In 1785,
Frenchman Pilatre de Rozier tied a helium-
filled balloon and a hot air balloon together to
fly across the English Channel. Unfortunately,
Rozier died when the balloons exploded.

Q Who made the first flight in a
powered aircraft?

Q The nineteenth century was important
for the development of aviation. Sir George
Cayley experimented with kites and gliders
that could carry people, and he designed a
helicopter. But it was not until the twentieth
century that the first flights were made.
Brothers Wilbur and Orville Wright designed
and constructed an aircraft. On 17 December
1903, in North Carolina in the USA, each
brother made two flights. The longest, by
Wilbur, was 260 metres (852 feet) in 59
seconds. The next year, the brothers made
105 flights. One of them lasted more than five
minutes. In September 1908, Orville Wright
flew for more than one hour. All around the
world, inventors were racing furiously to
develop the first heavier-than-air plane that
would fly successfully, but the Wright brothers
had beaten everyone to it. Shortly after the
first flight of the Wright brothers, people
across the world were starting to make
successful flights. In 1906 Traian Vuia made

a flight in Paris and Jacob Christian
Ellehammer made one in Denmark.



Q Who was the first passenger in

an aircraft?

Q The Wright brothers continued

their research. In 1908, Orville carried the
first passenger, Lieutenant Frank P. Lahm,
on a flight that lasted 6 minutes and

24 seconds. Shortly afterwards, Orville’s
plane crashed, killing another passenger,
Lieutenant E. Selfridge.

Q Are aircraft used only for travel?

Q Air transport is used for commercial
aviation, which includes travel and ferrying
cargo. It is also used by military forces to fight
enemy aircraft, and for dropping bombs on
enemy targets. Some aircraft are used for
dusting crops with pesticides from the air,
sowing clouds for rain and flying for sport.

Q What is a jet plane?

A Jet engines fly with the power from the
discharge of a jet from the tail of the aircraft.
They can fly at heights between 3,048 and
4,572 metres (10,000-15,000 feet). The first
jet plane was flown in 1939 in Germany. Jets
were used extensively during World War II

to drop bombs and to fight other aircraft.
Since then, jet planes have made travel by air
a reality for millions of people. They can carry
up to 600 passengers and fly at 680-900
kilometres per hour (420-580 miles per hour).

w Aircraft carrier

Many military planes operate
out of large ships called aircraft
carriers, a practice that
developed in World War 1.

Strange bird

Air Transport
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Communication and
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< Deadly plane

This is the famous SR-71
Blackbird of the US Air
Force. The black coating
of the aircraft is made out
of a special material that
makes it difficult to be
seen by radar. At the same
time, there is a special
fire-control radar on the
nose of the aircraft.

The helicopter was designed by Jan Bahyl in 1905. Helicopters
are propelled by rotating overhead blades. They are slower than
planes, carry fewer people and can only travel short distances.
But they are an advantage in places where there is not much
space, since they can land and take off vertically. They are widely
used for military purposes and for rescue operations, aerial

photography and fire fighting.
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The Great Book of Questions and Answers is a comprehensive,
fact-packed reference book for children aged 8 and over.

Full of intriguing questions that appeal to curious young minds,
The Creat Book of Questions and Answers covers a wide range
of subjects, including science, history and the natural world.
Clear, informative text is accompanied by eye-catching photographs,
maps and diagrams throughout.

Including questions like What is a black hole? Do earthquakes only
occur on land? Why do people fall ill? and How did cinema develop?
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