




































































































































































































































































































































































































































































Q Who was Galileo?

Q Galileo Galilei was an Italian astronomer
and physicist who supported the theories of
Copernicus. He improved the telescope and
made so many new observations about the
planets that he has been declared the father
of science. He discovered the four biggest
moons of Jupiter. However, during his
lifetime, Galileo struggled against the Roman
Catholic Church. The Church banned his
work on the planets because it was so
different from what the scriptures said. He
was put under house arrest for insisting that
the Sun is at the centre of the solar system
and remains in one place. The Church
forced him to change his views in public,

but he held on to them in private.

Q When did the Scientific Revolution end?

Q The Scientific Revolution is said to
have come to an end with the death of
Isaac Newton in 1727. He took the work
of Johannes Kepler and Galileo further.
He developed calculus and showed how
mathematics could be used in science.
He also established the laws of gravity.

4 Medical textbook

An early drawing of human anatomy by Andreas
Vesalius (1514—1564) in his book D¢ Corporis Ferbrice
(What The Body Is Made Of). The book changed the way
medicine was studied.

Scientific Revolution

Discovery of New Lands
(144-145), The
Industrial Revolution
(148-149), The World
after World War II
(160-161), Computer
Revolution (162), The
New Millennium — 21st
Century (163)

a Bacteria culture

The legacy of the
Scientific Revolution,
modern medicine depends
on observation and
experiments for diagnosis.

Sir Francis Bacon was a
lawyer and philosopher.
Once, he was also put in
debtors’ prison for
owing people money.
He is best known for an
experiment he carried
out to see if snow could
preserve meat. In
March 1626, while he
was stuffing a chicken
with snow, he caught
pneumonia. He

died on 9 April

1626, a martyr

to science.
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World History

The American Revolution and Civil War

The American Revolution and the Civil War were two of the
most important events in the history of the United States. The
Revolution established the United States as an independent and
democratic country. The Civil War was fought to gain equality
for all by abolishing slavery. The United States of America
became an example of enterprise and justice.

a Battle of Bunker Hill
This battle on 17 June 1775
may have seen the
maximum casualties during
the American Revolution.

1. Which thirteen
colonies formed the
original United States
of America?

New Hampshire,
Massachusetts, Rhode
Island, Connecticut,
New York, New Jersey,
Pennsylvania,
Delaware, Maryland,
Virginia, North
Carolina, South
Carolina, and Georgia
were the original
thirteen colonies of the
United States.

2. When did the USA
get its Constitution?

The Constitution of
the USA was adopted
in March 1789.

3. How bloody was the
Civil War?

More than 600,000
lives were lost and
property worth $5
billion was damaged
during the Civil War.
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Q Why did Britain and France clash
in North America?

Q By the eighteenth century, word

of North America’s wealth had spread
throughout Europe. France called its colony
in the north New France. The British settlers
came by the shiploads. They colonized the
south. Their colonies grew fast. In Europe,
Britain and France were fighting the Seven
Years’ War and so tensions were high between
the two countries. Eventually, the British
defeated the French. A treaty was signed in
1763, which gave the British control over all
of North America except Québec.

Q Why did the colonists in the United
States want to be independent of Britain?

Q After the end of the Seven Years’ War,
the British government demanded heavy
taxes on imports and trade items — which
included sugar, indigo dye, wine, coffee,
textiles, paper, glass and tea. The colonists
protested. Even pamphlets, newspapers and
playing cards were to be taxed. Britain also
refused the United States permission to print
their own currency notes. The colonists
wanted more political freedom. This led to
riots. On the night of 16 December 1773,
about fifty colonists disguised themselves

as Mohawks and raided three British ships
anchored in Boston harbour. They dumped
342 containers of tea, which was taxed
heavily, into the sea. This act of defiance
was known as the Boston Tea Party and
started the Revolution.

» Founding father
Benjamin Franklin
(1706—1790) played a key
role in the American
Revolution. He was in
the team that drafted
the Declaration of
Independence. He was
the ambassador to France
and made sure that

this transatlantic

ally supported the
American Revolution.

What was the Declaration
of Independence?

Q On 4 July 1776, representatives of the
thirteen colonies met in Philadelphia and
declared independence. Britain was not
happy and refused to give up such profitable
colonies. The War of Independence began.
Fierce battles were fought right up until 1783.
George Washington led the Continental
Army, which finally defeated the British.

a The life of a slave
Slaves were worked hard, fed little and treated cruelly.
Many who tried to escape were caught and punished.



Q What was the Civil War?

Q The American Civil War was fought
between the US government and eleven states
in the southern United States who refused

to give up slavery. These eleven states called
themselves the Confederate States. The war
started in 1861 when the president of the USA
Abraham Lincoln declared that slavery would
be ended and the Confederates decided

to break away from the USA in protest.

Which were the states that formed
the Confederates?

Q South Carolina was joined by Florida,
Mississippi, Georgia, Texas, Alabama,
Louisiana, Tennessee, North Carolina,
Virginia and Arkansas. Most of the states
were controlled by slave-owners. They
formed the Confederate States of America.

Q How did the Civil War end?

Q The Federal army, made up of the
northern states, won after four years of fierce
fighting. The Confederates surrendered on
9 April 1865. Lincoln was assassinated by

a Confederate supporter just five days later.

The American Revolution and Civil War

The Loyalists

The Loyalists were faithful to Britain during the American
War of Independence. They believed they owed loyalty to
Britain and fought the rebels. Historians estimate that about
20 per cent of the white population in the thirteeen states were
Loyalists, though exact numbers are difficult to come by.
After the Declaration of Independence in 1776 the Loyalists
were regarded as traitors. As a result, many of them changed
their allegiance. But many of those who remained Loyalists
were exiled and lost their land and possessions. Between 1775
and 1783, over 70,000 Loyalists were forced out of the United
States. Of them, 50,000 went north to what is now Canada.
These Loyalists called themselves the United Empire Loyalists.
A few other Loyalists returned to Britain and many settled in
other British colonies like the Bahamas.
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4 Marching to war
Union soldiers marching
to join the Civil War and
ensure that the United
States of America
remained one country.
The Civil War witnessed
very heavy casualties

on both sides. The
Confederates registered
some victories in the
beginning. But the better-
equipped Federal forces
prevailed at the end.

Try these too...

North America
(110-111), The British
Empire (146-147)
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World History

The French Revolution

The French Revolution, which lasted for ten years from 1789
to 1799, changed the entire political system and society of
France. Before the Revolution, the king held all the power.
The Revolution transferred this power to the citizens, who
ruled through a governing body. The effects of the French
Revolution were felt across most of the world.

— Q What led to the French Revolution?

1. Who was
Robespierre?
Maximilien
Robespierre was an
important leader
during the French
Revolution. He was
part of the Commune
of Paris that overthrew
Louis XVI. Under his
orders, protesters were
paraded and
guillotined in public.
On 28 July 1794,
Robespierre himself
was guillotined without
a trial.

2. Did Marie Antoinette
really ask the people to
eat cake?

When there was a
shortage of bread in
Paris, the queen Marie
Antoinette is believed
to have said, ‘If they
have no bread, then let
them eat cake!’ There
is no evidence of this.

3. Why was the
storming of the
Bastille important?

It was the first open
rebellion against the
king. While most
people know that
prisoners were set free,
few know that there
were only seven
prisoners in the Bastille
at that time. The event
of 14 July is still
celebrated in France as
a national holiday.
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Q The French Revolution had been
building up for years. The king of France

at the time was Louis XVI. He was young
and inefficient as a king. A long, hard winter
had killed most of the crops and lots of
people were unemployed. The king was
spending huge amounts of money on wars
so taxes had to be raised. The majority of
people were getting poorer and poorer while
the rich were living it up. At around this time,
the Age of Enlightenment was in full swing.
Philosophers were becoming interested in
equality, human rights and liberty for
everyone. These philosophers encouraged
scientific thought and looked down upon
the old traditions held in place by the king.
The people became passionate about these
ideas and rose in protest.

Was it only the poor who revolted against
the king?

A Almost all the classes were against the
King. France was teeming with 25 million
people, the largest population in Europe.
Most were starving peasants. Paris was
crowded with merchants, traders and factory
workers, all seeking more power and
privileges from the king. The clergy (priests)
held 10 per cent of the land, but many parish
priests were very poor, so they supported the
Revolution too. The middle classes supported
it because they wanted more say in elections.

Q How did the Revolution break out?

A On 14 July 1789, an angry mob stormed
the Bastille prison in Paris, set the prisoners
free and started the Revolution. The National
Assembly was taken over. On 26 August 1789,
the Assembly published the Declaration of the
Rights of Man and of the Citizen, which gave
equal rights and freedom to all Frenchmen.
It abolished the old system of land ownership
and changed the justice system.

4 Storming of

the Bastille

A crowd of people
stormed the Bastille
prison near Paris and
effectively started the
French Revolution.

The event was of
enormous symbolic
significance, because it
was first open act of
rebellion against the
king. After storming the
prison and freeing the
seven prisoners, the
attackers concentrated
on looting the large
quantities of arms and
ammunition stored
there, including over
13,600 kilograms (30,000
pounds) of gunpowder.



Q What happened to King Louis XVI?

Q At the start of the Revolution, the
Emperor Louis XVI was forced to move from
his palace in Versailles to Paris. The rulers

of Austria and Prussia sent soldiers to support
Louis and help him to escape. But he was
captured and returned to Paris. In August
1792, Louis XVI was forced to step down
from the throne, his family was imprisoned,
and France was declared a republic. In
January 1793, Louis XVI and his wife,

Marie Antoinette, were beheaded. Many
other noblemen who had sided with the
royal family also lost their lives in the French
Revolution. Some fled to other countries and
worked against the new government.

Q What was the effect on the people?

Q The Revolution did not improve the life
of the poor. Food was still scarce and there
was rioting. The days of the week were
renamed and a new calendar was adopted,
which caused chaos. Churches were closed.
With no king and a sudden change in
government, there was confusion about

who was in charge. Several ambitious people
fought for power. Those who lost were
beheaded. And so began the Reign of Terror.

4 The philosopher
Jean-Jacques
Rousseau (1712—1778)
was one of the
philosophers whose
political theories

led to the French
Revolution. He was
also well known as
an author and music
composer.

Q What was the Reign of Terror?

A The Reign of Terror lasted from

5 September 1793 to 28 July 1794 when over
20,000 people opposed to the Revolution were
killed. The Reign of Terror effectively ended
a day after two of its most important leaders,

Robespierre and Marat, were killed themselves.

The killing machine

The guillotine was a machine used for
executing prisoners by chopping
off their heads. The first known
guillotine-like instrument

was used in 1307. However,

it wasn’t until the French
Revolution that it became a
common way to kill people.

It was named after a French
doctor, Joseph-Ignace Guillotin
(pictured), who

recommended it

as a more humane

way to execute

prisoners than the

other methods of

the time. At least

20,000 people were

executed by the

guillotine during the

French Revolution.

The French Revolution

Try these too...

Napoleonic Wars
(156-157), The World
Wars (158-159)

v The guillotine

The guillotine (seen here)
was the killing machine of
the Reign of Terror.
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World History

Napoleonic Wars

Napoleon Bonaparte or Emperor Napoleon I of France
conquered almost all of Europe before being defeated by the
British. Napoleon received the biggest compliment any army
officer could hope for, when his arch enemy, the Duke of
Wellington, called him the greatest general ever. He changed
for ever the way wars were fought.

a Royal resting place
Napoleon’s tomb in Les
Invalides in Paris.

1. Did Napoleon
inspire other leaders?

Napoleon has inspired
many leaders. He
didn’t hesitate to take
a tough decision, even
if it meant destruction.
He never accepted

a treaty that gave

him less than what

he thought war

could get him.

2. Where is
Napoleon’s throne?

Napoleon’s red and
gold throne is kept
in the Louvre
museum in Paris.

3. How did
Napoleon die?

The causes of
Napoleon’s death are a
mystery. Some people
believe he died of
arsenic poisoning, and
others say he suffered
from cancer of the
stomach, like his father
before him.
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Q Who was Napoleon?

Q Born on 15 August 1769 in Corsica,
Napoleon rose to power as a general during
the French Revolution. He became the First
Consul — the virtual ruler of France, on 11
November 1799. In May 1804, he took the
title of Emperor Napoleon I.

Q Why is his Italian campaign so famous?

Q In 1796, Napoleon led the French troops
in an invasion of Italy. A true General, he
mingled with his soldiers and won their trust.
He defeated the Pope’s army and took over
some of the papal land. The following year,
he took Pope Pius VI prisoner, and the Pope
died in captivity. The Treaty of Campo
Formio with the Italians was made in 1797.

It gave Napoleon power over most of
northern Italy. The Italian campaign was one
of his greatest, during which he captured
160,000 prisoners and 2,000 cannons. His
military success made him a popular political
figure in France.

Q Where did he go after that?

A Napoleon spent 179-99 trying to
conquer Egypt, which was then a part of

the Ottoman Empire. Napoleon wanted to
protect French trade interests in Egypt and
to provide an obstacle to Britain’s access to
India. He reached Alexandria on 1 July.
Napoleon gained the upper hand on land,
and the many scientists who had gone with
the military expedition made a number of
discoveries. This included the finding of the
Rosetta Stone, which enabled scholars to
read the ancient Egyptian script. But the
British Navy, under Admiral Horatio Nelson,
captured all but two of his ships in the
Mediterranean. Napoleon returned to Paris
in 1799, leaving his troops in Egypt. The
British now defeated the French troops, who
were sent back to France in British ships.

< Napoleon’s Waterloo
The battle of Waterloo
took place on 18 June
1815 at a site in today’s
Belgium. This was
Napoleon’s last battle,
where he was finally
defeated by the allies.
The Duke of Wellington
led the British forces in
battle, while the Prussians
were led by Gebhard
Leberecht von Bliicher.
The battle raged for most
of the day without any
side being able to get the
upper hand, until the
British forces withstood a
final French attack in the
evening and the Prussians
broke through Napoleon’s
right flank.



Q What did Napoleon do after Egypt?

Q Following the Egyptian campaign,
Napoleon set his sights on political power at
home. He seized control of the ruling council
in France in November 1799. In 1804 he
drafted the Code Napoleon, covering virtually
every subject from the church to the military,
education and government. Some of the
suggestions from the Code are still followed
in many countries. In 1804, Napoleon also
became Emperor of France. There were
several battles over the next eight years.
Napoleon continued to be the most powerful
general in Europe, forcing treaties on
Austria, Britain, Russia and Prussia. His
greatest victory was at Austerlitz in 1805,
when he defeated the joint forces of the
Russian and Austrian empires. The battle

is often considered a masterpiece of war
strategy and tactics on the part of Napoleon.

Q Did Napoleon conquer Russia?

Q In 1812 Napoleon turned on Russia with
a huge army of over 400,000 soldiers. To keep
such a large force on its feet, he needed
another 400,000 people who provided food,
clothing, tents and so on. Rather than face
Napoleon’s troops, the Russians chose to
retreat. As they moved back, they destroyed
crops and resources so that the French army
would not find any supplies to plunder.

The French reached Moscow on 8 September
after the Battle of Borodino. It was one of the
bloodiest battles of that age, killing 80,000
soldiers on both sides. But the Russians
refused to be defeated. They would rather
destroy their own land. So, they set fire to
Moscow. Napoleon could do little but retreat.
Crippled by the lack of food, the French
army lost thousands of men to disease. As
winter set in, Napoleon’s Grande Armée was
also up against the extreme cold of Russia.
By the end of 1812, only 10,000 of the
original 400,000 soldiers survived. It was

a major blow to Napoleon.

Napoleonic Wars

Try these too...

Europe (116-117), The
French Revolution
(154-155), The World
Wars (158-159)

Q How did Napoleon’s reign end?

Q While Napoleon was away on the Russian
campaign, his enemies in Europe became
strong once again, and grouped together to
remove him. By 1813, Napoleon knew he was
in a tight spot. Even the British had reached
France. Now, the people of France lost
confidence in him. On 30 March 1814, Paris
surrendered to the allied forces of Britain,
Russia, Prussia and Austria. Napoleon
stepped down from the throne of France. He
was exiled to the Mediterranean island of
Elba. But Napoleon still had many supporters
in France, who continued to work for his
return. In 1815, just 11 months after being
imprisoned in Elba, Napoleon escaped to
France and regained his throne. But his
enemies in Britain, Russia, Prusssia and
Austria would not accept Napoleon as
emperor. After several more battles, he was
defeated at Waterloo on 25 June 1815. This
time, Napoleon was exiled to the island of

St Helena in the Atlantic Ocean. On 5 May
1821, at the age of 51, Napoleon died while
in captivity. But well after his death, the

a Admiral Nelson

The British Admiral
defeated the French Navy
in the Mediterranean and
did not allow any supplies
to reach the French troops

in Egypt.

legacy of Napoleon continued, especially in
the area of military strategy.

A matter of inches

Napoleon is said to have been
one of the shortest generals
in history. For years people
believed that his height was
just 1.58 metres
(5 feet 2 inches).
However, what most
historians forgot
was that Napoleon’s
height had been
measured in French
units. When converted to
Imperial units, this is 1.69 metres
(5 feet 6.5 inches). His personal
guards were part of an elite force of
very tall soldiers. This also made him
look smaller than he was.
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World History

The World Wars

The two World Wars took millions of lives. In the 31 years
from the beginning of World War I to the end of World War II,
the world changed in a more fundamental way than it had in
the hundreds of years before that. New nations were created
and old nations were divided by the political interests of
powers thousands of kilometres away.

_ Q What led to World War I?

1. What was
the blitzkrieg?

The Germans
introduced a new and
effective military
operation during
World War II. The
blitzkrieg was a quick
and strong surprise
assault on the enemy,
using a combination
of tanks, aircraft

and motorized
infantry vehicles.

2. Did Germany
surrender after
‘World War II?

Germany surrendered
just eight days after
Hitler shot himself on
30 April 1945.

3. What was
the Bismarck?

On 24 May 1941, the
British battle cruiser
Hood was sunk by the
German battleship
Bismarck near
Greenland. The British
chased the Bismarck
across the Atlantic and
sank it on 27 May.

4. What was the SS?

The SS or Schutzstaffel
(Defence Staff) was
Hitler’s personal army.
The Gestapo or Secret
Police was a part of it.
The SS were also in
charge of the Nazi
concentration camps.
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Q World War I was fought between 1914
and 1918. It was the longest, costliest and
most violent war the world had seen. It
involved most European countries and the
United States. In the nineteenth century,
growing overseas colonies and trade rivalries
led to intense nationalistic feelings
throughout Europe. The Industrial
Revolution led to a need for more and more
raw materials. Once the goods were made,
their makers needed new markets to sell these
goods to, and countries rivalled each other
for markets. Each country built up a large
army to safeguard its interests and to strike
fear into its opponents.

Q Did anyone think of peace talks?

Q There were attempts to defuse the
situation at the Hague Conferences of 1899
and 1907. But they had little effect.

Fearing war, Germany, the Austro-Hungarian
Empire and Italy formed the Triple Alliance.

a D-Day

In World War Il, the Allied forces carried out a major
invasion of German-held France from the area of
Normandy in 1944.

On the other side, Great Britain, France
and Russia formed the Triple Entente.
Germany supported Morocco’s independence
from France in 1905—-6. There was more
tension when Austria-Hungary took over
Bosnia and Herzegovina in the Balkans in
1908. On 28 June 1914, Archduke Francis
Ferdinand, heir to the Austrian and
Hungarian thrones, was assassinated in
Sarajevo, Bosnia by a Serb called Gavrilo
Princip. It was this act that sparked the war.

Q What were the trenches?

A Very early during the course of World
War I, the armies found out that with new
weaponry, they could dig even a shallow hole
in the ground and stop the advance of the
enemy. That was why both Germany and the
Allied powers (mainly Britain and France)
started digging trenches in the ground, where
their soldiers could stay and defend their
territory. As the war went on, the trenches
became deeper and more complex.

4 Trench warfare

World War | saw the large-scale use of trenches for the
first time. The area between the trenches of the
opposing armies was often filled with barbed wire to
make an enemy advance even more difficult.



Q How long did the peace last after World
War I?

Q In 1918, World War I finally came to an
end. In 1919, the Allies — the United States,
Britain, France and Italy — worked out the
Treaty of Versailles. But the peace did not last
long. In 1933, the Nazi leader Adolf Hitler
came to power in Germany. He promised to
make up for the defeat of Germany in World
War I. In 1935, Hitler defied the Treaty of
Versailles and began building up an army.
Germany began a military campaign, taking
over Austria and a part of Czechoslovakia. On
1 September 1939, Germany attacked Poland.
On 3 September, Britain and France declared
war on Germany and World War II began. It
was even fiercer than World War I. The Allied
Powers included Britain and its colonies, and
the Soviet Union and the USA. Germany,
Italy and Japan formed the Axis powers.
Battles took place across the world.

What were the consequences of
World War II?

Q Over 62 million people, or 2.5 per cent of
the world’s population, died in World War II.
Eight out of every ten deaths were on the
Allied side. The Soviet Union lost at least 23
million people. People around the world died
of disease and starvation caused by the war.
Adolf Hitler unleashed racial hatred against
people who were from other races or
religions. Two-thirds of his victims were Jews.
Hitler’s Nazis began by shooting thousands of
Jews. Later, they built death camps where
people were shot or gassed or simply allowed
to waste away. Chemical weapons were used
in this war as never before. Under orders
from Emperor Hirohito, Japan used toxic gas
375 times. Thousands of British, Australian
and other Allied troops died in the harsh
conditions of the Japanese prisoner

camps. The political map of the world was
completely changed by the war — it led

to the end of colonialism.

Q How did the Second World War end?

Q The war in Europe ended in 1944, but it
continued in Asia. President Harry Truman
of the USA ordered the world’s first atomic
attack. On 6 and 9 August 1945, two atomic
bombs were dropped on the Japanese cities of
Hiroshima and Nagasaki, killing thousands
and injuring thousands more. Japan
surrendered on 14 August 1945.

Pearl Harbour

The World Wars

Try these too..

North America
(110-111), Europe
(116-117), Asia
(120-121), The
World after World
War II (160-161)

v Enola Gay
The B-29 Superfortress

that dropped an atomic

bomb on Hiroshima.

Pearl Harbour is in Hawaii. It was one of the important military
bases of the United States of America. On 7 December 1941,
Japanese submarines and aircraft attacked the US Pacific fleet at

Pearl Harbour. Eight American battleships and thirteen other
naval vessels were sunk or badly damaged. Nearly 200 American
aircraft were destroyed. About 3,000 military personnel were
injured or killed. It was this attack that brought the USA in to

World War II on the side of the Allies.
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World History

The World after World War |l

When World War II ended, almost everyone, everywhere, had
been affected by it. Maps were redrawn, and people living in
the new territories were suddenly thrown into new societies.
Old countries ceased to exist.

Quick Q’s:

1. Why was the United
Nations Organization
formed?

The Allied nations got
together after World
War II to form the
United Nations in
1945. An organization
of all countries, it is
meant to prevent wars
and to help in overall
development around
the world.

2. Why do people fight
over oil?

With more automated
transport like cars,
buses, trains and
aircraft being used,
more and more oil is
required. Vast oil fields
were found in the
Middle East which the
Western world needs to
use to maintain their
current lifestyle. Oil
has become the cause
of world-wide conflict.

3. Why do we need to
look for new fuel?

The supply of oil and
coal is limited. We
need to look for new
fuel sources that are
renewable, so that
there can be no risk
of running out of fuel.
Scientists are studying
various renewable
sources of energy such
as solar power, wind
power and biogas to
reduce the cost of
producing usable
energy from these
sources.
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What was the most important task after
World War II ended?

A Millions of people had lost their lives.
Millions more had fled their home countries
as refugees. Countries had lost most of their
money buying arms and keeping huge armies
fed and clothed. Industries had been bombed
out and had to be rebuilt. Most countries
spent the second half of the twentieth century
trying to rebuild what was lost.

How has modern science affected
everyday life?

A The World Wars inspired scientists to
think of bigger and better machinery. All
wars fought after World War II have used
more machinery and fewer humans. Since so
many people had died in the World Wars,
scientists wanted to develop machines that
would take over much of the work. Also, after
World War II, factories began producing
cheaper goods in larger numbers. This
changed transportation. From animal-drawn
carriages, which had been the only land
vehicles for thousands of years, trains, cars
and aircraft became common. Space studies
also improved, originally for military reasons.
Within 25 years of World War II ending,
man had landed on the moon. Wired
communication and signalling like Morse
code and semaphore were not used any
more. Satellites speeded up communication
and personal computers connected millions
of homes to the Internet. Machines such

as washing machines, dishwashers, vacuum
cleaners and microwave ovens speeded up
household work.

a A modern assembly line

Assembly lines in modern factories have improved
efficiency. In a modern car factory, most of the work
consists of assembling parts made by others.

Q How did the spread of liberal ideas
change the world?

A Ideas of liberal democracy spread around
the world after World War II, partly as a result
of the Allied victory in the war. The first result
was that colonies of European powers started
to demand their freedom, and most of them
had gained independence by the 1960s. Also
during the 1960s, there were protest
movements by some American and European
university students against the involvement of
the USA and European countries like France
in the Vietham War. The liberal ideas of these
youth leaders gave rise to large-scale anti-war
movements around the world. New forms of
music pioneered by bands like the Beatles
helped these ideas to spread, leading to a
sense of rebellion against the establishment
and traditional society. This had a far reaching
impact in many countries — attendance in
churches declined and
age-old social
institutions such as
marriage lost a lot of
their significance.

4 Bringing social change
Musicians like Bob Dylan
(left) have influenced
modern society greatly.



Q What was the Cold War?

Q At the end of World War 11, the
victorious Allied countries found themselves
divided into two distinct camps — one led by
the USA and the other by the former Union
of Soviet Socialist Republics (USSR). As the
USA and the USSR had both started to make
many nuclear weapons, the tension between
the two camps became a matter of concern
all around the world. The USA and the USSR
fought through other countries — in Korea,
Vietnam and Afghanistan. Both superpowers
tried their best to include more countries in
their camps. But they did not go to war
against each other directly, which was why the
state of affairs was described as a Cold War.
The Cold War lasted till 1990, when the
USSR collapsed into a number of
independent countries and most of the
countries in this camp chose to move

towards a system of liberal democracy.

Q What was apartheid?

Q Apartheid was established in 1948 by
the South African government, run by
descendants of European settlers. This was a
regime in which black South Africans did not
have the same rights as the whites and were
treated very unfairly. In 1994, the fight
against apartheid succeeded and Nelson
Mandela became the first non-white
President of South Africa.

4 Modern messiah
Nelson Mandela, a leader
of the African National
Congress, spent 27 years
of his life in the infamous
Robben Island prison

on an island off the Cape
of Good Hope for his
opposition to apartheid.
But on becoming the
President of South Africa,
he implemented a policy
of reconciliation with
supporters of the earlier
apartheid regime.

Q Did human health improve in the
twentieth century?

Q New medical research during the
twentieth century has helped people in many
ways. Surgery has improved and organs
including the heart, liver and kidneys can
now be transplanted, so that the failure of a

vital organ need not necessarily lead to death.

Doctors have become better able to diagnose
problems with improved technologies such as
X-rays and sonograph and various kinds of
imaging of the body and the brain. Doctors
can also examine the health of foetuses
through techniques such as ultrasound
sonography. Antibiotics that followed the
discovery of penicillin now help fight diseases
that earlier killed thousands. Life expectancy
improved in the twentieth century. However,
new viruses like HIV/AIDS are spreading
throughout the world. In the West, where
food is plentiful, obesity (excess fat) has
created new health risks.

A telly in every home

The World after World War I

a The X-ray

Methods of medical
diagnosis have vastly
improved in the years
since World War Il. Today,
doctors have many tools
like X-rays, sonography,
magnetic imaging and

so on to look inside the
bodies of their patients,
find out exactly what has
gone wrong, and treat
the patients accordingly.

Try these too...

The World Wars
(158-159), The New
Millennium - 21st
Century (163)

The period after World War II saw major developments in
broadcasting through television, though it had started before

and during the war years. The first colour broadcast on network
television took place in the USA on 25 June 1951. Since then,

the availability of satellite communication has made it possible

to watch ‘live’ television programmes from around the world.
The number of television channels has increased many times.
Television receiver sets have also improved and new technologies

like liquid crystal display and plasma display have been developed.
An old (left) and a new (right) TV receiver set are shown here.
Towards the end of the twentieth century, television programmes

started to be distributed over the Internet.
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World History

Computer Revolution

The Industrial Revolution made work so much faster that people
needed machines to help them keep track. Adding machines and
cash registers helped them. Modern wars also required arms,
ammunition and plans that were more precise than ever.
Governments needed efficient and safe machines to store and
process information. The computer was the answer.

a Data carriers

Compact disks can carry
data between computers.

1. Who was Grace
Hopper?

Grace Murray Hopper,
nicknamed Amazing
Grace, worked on the
Harvard Mark I
computer. She coined
the term ‘bug’ for a
computer fault,
because a moth had
led to a fault in the
Mark I. She was also
the first person to
debug a computer.

2. What was the first
computer game?

The first computer
game, called Spacewar,
was invented in 1962.
It was a two-player
game. Each player
controlled a spaceship
and fired at each other.

3. Who invented the
floppy disk?

A team of IBM
engineers led by Alan

Shugart invented the
floppy disk in 1971.
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Q What were the very first computers like?

Q The first mechanical computer was
invented by Wilhelm Schickard in 1623. It was
a calculating machine that could add and
subtract six digit numbers. Charles Babbage is
known as the father of computing. He
designed the Difference Engine, which could
calculate tables. In 1833, he invented the
Analytical Machine, which could add in three
seconds and multiply and divide in two to
three minutes. Konrad Zuse, a German
engineer, is called the inventor of the modern
computer. He built automatic calculators that
had memories and could show him the results
of previous calculations. In 1936, he made Z1,
a machine with a control, a memory, and a
calculator. It was the first binary computer,
which means it used the numbers 0 and 1 to
carry out its calculations. Today’s computers
are all binary — everything is finally translated
to 0 and 1 for them. In 1941 Zuse also made
23, the world’s first electronic, fully
programmable digital computer.

Q What was the 4004?

Q In 1971, scientists in Intel made the
first single chip microprocessor. It was called
Intel 4004. This put the central processing
unit, memory, input and output controls

on to one small chip. The development

of personal computers became easier due

to the chip. The first personal computer
was sold in March 1974. The number of

PCs multiplied many times in the 1990s

with the development of the Internet.

w The familiar mouse
The mouse makes it easy
to select the item that we
want to use on screen. It
was named the mouse
because the thin wire that
connects it to the
computer looks like the
tail of a mouse.

Q What is the Internet?

Q The Internet is a worldwide network that
is accessible to all computers with an Internet
connection. This network allows computers
from all over the world to communicate with
one another, so that users have access to a
bank of information. Now people can
communicate with each other through e-mail
on the Internet. They can also chat, share
music, play with others, show photographs
and write diaries for anyone in the world with
Internet access to read. The Internet has
created a ‘global community’ that was
unimaginable just a few years ago.



The New Millennium — 21st Century

The New Millennium — 21st Century

Despite advances in science, medicine and technology, the new » In memory
millennium is not without its troubles. Terrorism, when people Memorial lights of the

wreak havoc by killing and injuring innocent people, is an

World Trade Center,
whose twin towers were

increasing threat. On top of the fear of terrorism, pollution and  gestroyed by terrorists.
global warming are serious threats in the new century. But many  Thousands of people were
countries also expect to join the developed world in this century. ~ killed by the terrorist act.

Q Did the new millennium bring
countries together?

Q In 2002, the euro became the common
currency of some of the member countries in
the European Union. In 2007, the number of
members rose to 27 countries. Meanwhile,
other countries gained their independence.
East Timor in Southeast Asia became the
youngest nation in the world when it gained
independence from Indonesia on 20 May 2004.

Has the world become warmer in the
twenty-first century?

Q Increasing use of fuel for industry and
transport is warming up the Earth. As a
result, natural disasters have become more
frequent and more deadly. On 26 December
2004, an earthquake and tsunami in the
Indian Ocean killed over 310,000 people in
many countries. On top of such disasters, the
amount of ice at the North and South poles is
decreasing due to global warming. So sea
levels will rise and swamp coastal areas all
around the world, according to scientists.

< Wind power
Using traditional
power sources
such as coal and
oil is adding to
pollution. Cleaner
ways to produce
energy like
windmills are
now becoming
more and more
popular around
the world.

Q Why is the twenty-first century called the
Age of Terrorism?

Q On 11 September 2001, nineteen

terrorists hijacked four passenger airplanes in

the United States. They flew American

Airlines Flight 11 and United Airlines Flight

175 into the twin towers of the World Trade

Center in New York. Another aircraft hit the

Pentagon building in Washington. The

passengers and crew of United Airlines Flight

93 attacked the hijackers and saved many lives

when the plane crashed into a field instead of

a public building. Almost 3,000 people were

killed in the attacks. George Bush, the

President of the United States, declared a war

on terror that took American troops to

Afghanistan and Iraq. Since 2001, terrorist

attacks have occurred in other cities around

the world. Bombs are detonated in busy

market places and city centres, killing _
innocent people. Terrorism is particularly bad The World Wars

in the Middle East, where Israel has been (158-159), The World
after World War II (160-

. . . . 161), Communication
years, and in Iraq. With an increasing clash and Satellites (192-193),

between Western and Islamic lifestyles, many Air Transport (198-199)
people talk of an Age of Terrorism.

Pluto was called the ninth planet of our
solar system since its discovery by Clyde
Tombaugh in 1930. But on 25 August
2006, the International Astronomical
Union said it was not a planet, but a
dwarf planet. Changes like this show how
astronomy is becoming more accurate.

fighting most of its neighbours for many
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Art and Culture

Architecture

Architecture is what goes in to designing a building. It can
influence anything from a tool shed to a monument like the
Taj Mahal. Architects also design buildings such as the Taipei
101 Tower in Taiwan, which stands 509 metres (1,670 feet) tall
and was the tallest completed structure in the world in 2006.

Quick Q’s:

1. Why is the
Parthenon famous?

The Parthenon was a
temple to the Greek
goddess Athena. It was
built between 447 and
433 BC and still stands
at the Acropolis in
Athens. Its decorative
sculptures made of
white marble make it
an example of the best
Grecian architecture.

2. What is Stonehenge?

Stonehenge, built
between 3000 and 1500
BC, is the best known
prehistoric stone
structure in England.
It is formed of tall
standing stones, or
megaliths, set in a
circle within even older
earthworks. It has been
declared a World
Heritage Site.

a Stones in a circle
Modern scholars believe
Stonehenge was an
ancient observatory,
used for predicting
phases of the Moon.
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Q Have the earliest buildings lasted?

Q The earliest buildings were of bark,
leaves, mud and straw. They did not last

long. But later, people began to build temples

and palaces of stone. The earliest structures
that we know of were built in about 9000 BC
in the Neolithic or New Stone Age. These
include the world’s oldest stone temple, the
Gobekli Tepe, in Turkey. Around 7000 BC
the Sumerians, Assyrians and the Egyptians
made huge improvements in building.
Some of the most remarkable early buildings,
including Sumerian ziggurats (temples)
and the Egyptian pyramids, were
made around 3000 BC. As

people grew more confident in
architecture, the buildings

got bigger and more decorative.

v Building a cathedral
Stones unloaded by boats for the making of a cathedral
were raised through a system of pulleys. They were
dressed by expert stonemasons before being put in place.
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Q What were medieval buildings like?

Q With the spread of Christianity, some
of the best medieval architecture was seen
in churches. Churches were built in two
styles: Romanesque and Gothic. The
Romanesque style typically used brick
vaults and rounded arches. Gothic churches
like the Salisbury Cathedral in England
and Notre Dame de Paris in France are
tall churches with pointed-arch windows
and doorways. They are supported by
buttresses and they have beautiful stained-
glass windows to let light in. During the

Renaissance, architecture was inspired by
the classical age of Greece and Rome.
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Q How did modern architecture
come about?

Q The Industrial Revolution gave architects
many new materials to build with, like iron
and steel, concrete and strong glass. In 1779
English ironmonger Abraham Darby built
the first iron bridge over the river Severn.

It proved that cast iron could be used as

a strong building material. The Crystal
Palace that Joseph Paxton put up at the
Great Exhibition in London in 1851 was
entirely made of glass and iron. Modern
architecture became widespread in the
twentieth century. It was much simpler than
the ornamental style of the past. Buildings
were more practical and designed to make
the most of space.

Q Where was the first skyscraper?

Q In the United States, tall buildings were
called skyscrapers as early as the 1880s. They
were built on a steel structure and had central
heating, electrical pumps and lifts. In 1890,
Major William Le Baron Jenney and Louis
Sullivan built the first skyscraper in Chicago.
This was the Home Insurance Building. It
had ten floors, including the basement. Two
floors were added in 1891. Skyscrapers could

house so many people that they changed
the way people lived and worked.

a The first modern building

The Crystal Palace was built in London’s Hyde Park for
the Great Exhibition in 1851. It was the world’s first
large iron and glass building. After the exhibition, it
was kept in Upper Norwood, where it was destroyed
by a fire in 1936.
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Q What is different about architecture now?

Q In contemporary architecture, the
materials often decide the design. There is
little decoration. It is simple and uncluttered
and often, the supporting pillars and beams
are shown. Reinforced concrete and steel
allow architects to use fewer columns, beams
and thick walls. This means that buildings can
now be lighter and taller. Modern buildings
often use glass walls, which allow more heat
and light inside. The latest trend among
architects is to design buildings where the
need for heating and lighting is minimized.
These are called energy-efficient buildings.

Touching the sky

The Eiffel Tower was designed

by Maurice Koechlin and made
by Gustav Eiffel. It is 300 metres
(1,000 feet) high. It took 300
workers two years to put together
18,038 pieces of iron with 3.5 million
rivets. It is the tallest structure in
Paris. It was built as an entrance
arch to a world fair held in 1889
to celebrate the 100th anniversary
of the French Revolution.

. _.": vy

a Modern city skyline
Modern cities around the
world are dominated by
skyscrapers. Cities like
New York, Hong Kong
and Singapore are full of
them. But there has been
a reaction and in the last
few years low buildings
are being designed again.

Try these too...

Ancient Mesopotamia
(124), Ancient Egypt
(125), Ancient Greece
(128-129), Ancient
Rome (130-131),
Medieval Europe
(136-137)
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Art and Culture

Art and Artists

Art is the way people represent themselves and the world
visually. They do this by drawing, painting, sculpture and other
means. The earliest art that we know of are rock and cave
paintings which date back about 40,000 years. The artists used
natural dyes extracted from plants and stones.

Quick Q’s:
1. What is Minimalism?

In the 1950s, Frank
Stella of the United
States painted white
pinstripes on a black
canvas and called it
The Marriage of Reason
and Squalor. When
asked what it meant,
he said ‘What you see
is what you see’. This
style, where painted
objects are not a
symbol for anything
else, is Minimalism.

2. What is pop art?

In the 1960s, American
painters like Andy
Warhol and Roy
Lichtenstein created
art from everyday
objects. They used
soup cans, comic books
and advertisements

to comment on
modern life.

3. What is earth art?

In the 1960s and
1970s, artists like
Robert Smithson used
bulldozers instead

of brushes to create

art from natural things
outdoors. These

works were called
earth art. The earth

art movement was
influenced by concerns
about the deterioration
of the environment
through pollution and
deforestation. The
ideas of the earth art
movement have been
used in movies.
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Q What were the earliest paintings about?

Q The earliest paintings were about things
people did every day like hunting, and about
the wild animals they saw. Horses, bison, deer
and even human hands were drawn. These
paintings were often made with pieces of
coloured stone. The painters were probably
holy men or shamans. Some of these
paintings were of such a high standard that
they were believed to be fakes. When the
Altamira caves in Spain were found and
studied in the nineteenth century, many
people believed the historians themselves
had painted them. The first sculptures also
date back to the prehistoric age. One of the
most famous statues is the stone image of a
woman, named Venus of Willendorf
(Austria). It was carved 22,000 to 24,000 years
ago.

Q Did different ancient civilizations have
their own art?

Q Each ancient civilization, including
Egypt, Mesopotamia, China, Greece, Rome
and India, had its unique art style. Art was
used for worship, but it also came to be seen
as a form of beauty. Paintings of Egyptian
gods and goddesses covered the insides of
pyramids. The Mesopotamians covered the
walls of their temples with paintings. The
Greeks studied the human body closely, and
their paintings and sculptures include details
of muscles and proportion. The Chinese were
among the first to paint on paper and used
painting to develop the script for the Chinese
language. Indian artists were highly skilled at

a The ancestor of all artists
A cave painting in Brazil shows life as it used to be.
The painter used colours made from vegetable dyes.

ing and painting on walls.
How was art important during the
Middle Ages?

Q Art and sculpture of the Middle Ages
can be divided into the Romanesque period
and the later Gothic period. The spread of
Christianity meant that more churches were
built. These churches were decorated with
images from the Bible. To show their respect
for God, painters used a lot of gold colour,
made out of real gold. While statues from
the Romanesque period are still around, little
of the fresco art survived. Gothic art gained
ground gradually. Art was also used to
decorate hand-written books.

Q Did the Renaissance affect art?

Q The Renaissance, lasting from the
fourteenth to the sixteenth century, was a great
period for artists and sculptors. Much of the
inspiration came from the temples and statues
of ancient Greece and Rome. Renaissance
artists believed in the importance of the
human being. They explored the human

form and captured scenes from things around
them. They learnt about perspective, or the
importance of size and distance in a painting.
They painted landscapes and developed new
styles as well as new material to paint with. The
invention of oil painting meant that pictures
lasted far longer without fading.



Q How did art change in the
nineteenth century?

Q During the Romantic period in the
nineteeenth century, artists began to use
their work as a form of expression. Like
poets, Romantic artists used art to share
their pain, fear and sorrow through nature
and landscapes. Unlike Renaissance artists,
they did not portray human beings as the
ultimate in perfection. Instead, humans
were seen as imperfect creatures. English
painter JMW Turner and French painter
Eugéene Delacroix were two of the most
famous Romanticists. French painters like
Claude Monet captured the wonder of
natural light with soft, swift strokes. He and
his fellow artists like Camille Pissarro, Paul
Cézanne, Edgar Degas, Edouard Manet and
Pierre-Auguste Renoir were deeply moved by
how the same landscape reminded them of
different feelings at different times of the day.
This school of art was called Impressionism.
The Impressionist movement had a major
influence on later artists, and even on music
and literature.

Q What is modern art?

Q Art from the late nineteenth and
twentieth centuries is called modern art. It

is made up of a number of art movements.
The twentieth century began with artistic
movements like Cubism, Futurism and
Expressionism. Never before had art of every
form been given such freedom. Artists could
express any feeling through any form of art,
not just painting. The Industrial Revolution,
which reduced man to another machine in

a factory and the violence of the two World
Wars deeply influenced twentieth century
art. The Dada movement of World War I was a
protest against set ideas in society. In the
1930s, the Surrealist movement explored
human psychology. Many Surrealist artists
wanted to show the pain and despair of
those who suffered in the war.

Moving masterpieces

Michelangelo (1475-1564) was an Italian
painter, sculptor and architect during the
Renaissance. He was a master of
technique. The Pieta, a sculpture of Mary
with the dead Christ in her arms, took him
three years to finish. It was completed in
1500 and stands in Saint Peter’s Basilica
in Vatican City. Michelangelo was just 25
when he finished this masterpiece. His
next major sculpture was the statue David
(see right). Perhaps the greatest honour
for him was to build the tomb for Pope
Julius II, for which he made a statue of
Moses. Beginning in 1508, he painted the
ceiling of the Sistine Chapel over a period
of four years. In 1534, he painted the Last
Judgement on the wall above the altar of
the Sistine Chapel.

Q Has technology influenced art?

Q Artists in Europe and the United States
were influenced by art from other societies.
Paul Gauguin and Henri Matisse were inspired
by Japanese silk-screen prints. Pablo Picasso
tried to show the many views or angles in any
subject. This style became known as Cubism.
Many recent art shows include photography,
film, objects or installations, music and even
voices, along with the paintings.

Art and Artists

Try these too...

Ancient Egypt (125),
Ancient Greece
(128-129), Medieval
Europe (136-137),
Mughal India (140), The
Renaissance (142-143)

v Earth art

The Spiral Jetty, an
artwork created by
Robert Smithson in Great
Salt Lake, Utah, in 1970.
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Art and Culture

Music

Music is a combination of sounds that is usually pleasing to

the ear. It can be produced by a singer, a musical instrument,

a bird or even a wind chime. It is an art form that has been used
in worship, as entertainment or as an accompaniment to dance.
It can express different emotions, from joy to sorrow. Human
beings made music before they could write.

Quick Q’s:

1. What were the first
musical instruments?

The earliest musical
instruments were
probably percussion
instruments that kept
a beat. These were
made of material
ancient man found
casily, such as stones,
branches and animal
bones.

2. Are some musical
instruments really
made of vegetables?

Traditional flutes are
made of reeds and
bamboo. Gourds and
coconuts are dried to
make various string
instruments, as well

as drums and castanets.
Jug bands and skiffle
music use washboards,
metal buckets and glass
jugs. The musician
blows across the
opening of the jug to
make a vibrating noise.
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Q What is classical music?

Q Music composed between the mid-1700s
and the early 1800s in Europe is called
classical music. This music includes great
detail, showing how every note should be
played. Classical musicians require years of
guided training. Classical music began with
church music and later included music for
the royal court. In other parts of the world,
different countries have their own classical
music. Classical Qin music of China is over
1,000 years old and is played with a seven-
stringed zither. In India, classical music is not
written, but is set to basic ‘ragas’ or a pattern
of notes in a scale.

Q Who invented opera?

Q Opera is a form of theatre in which
the drama is conveyed through music
and singing. Opera singers develop
special vocal techniques. They are

accompanied by an orchestra. The

musicians are in a pit in front of the
. stage. Opera emerged in Italy around
1600 AD. Daphne by Jacopo Peri, written
in 1597, was the first opera production.
The work is now lost. The first
| opera that we have today is a 1600
* production, also by Peri. It was
called Euridice. The first opera that
is still performed regularly is Orfeo by
Claudio Monteverdi, composed in 1607.

< Playing the trumpet

Louis Armstrong was one of the top jazz
musicians of the twentieth century.

a Superstar

Modern musicians like Bon Jovi (above) have millions of
fans around the world. They also have a major influence
on fashion trends.

Q What is Blues music?

A Blues music grew out of the songs and
chants of the African-American slaves in

the southern United States. This vocal and
instrumental musical style has inspired several
other popular genres like pop, rock and roll,
ragtime, rhythm and blues and jazz. The Blues
get their name from ‘feeling blue’ or sad.

Q How did jazz develop?

Q Jazz was also developed by African-
Americans around the first decade of

the twentieth century. Jazz, blues and pop
music developed at virtually the same time
and are similar genres of music in many
ways. Blues singers like Bessie Smith, Ma
Rainey, Louis Armstrong and Benny Carter
were also jazz musicians. Jazz is mostly
instrumental and encourages improvisation.
The saxophone, trumpet and trombone
are popular jazz instruments.



Warbling on

Q What is pop music?

Q Pop is short for ‘popular’. Popular music
includes music from films and musical
comedies, and even country music and rock
music. The lyrics are often about everyday life.
Country music is inspired by the outdoors: it is
simple and tells a bit of a story. Rock ‘n’ roll
began in the 1950s, inspired by Rhythm and
Blues (R&B). Elvis Presley and Buddy Holly
mixed in blues and country with their own
music to produce yet another genre —
rockabilly. Famous modern music stars include
Bob Dylan, Joan Baez, Eric Clapton, Sting,
Elton John, groups like the Beatles, Queen and
U2, the hard-rock group Deep Purple and the
heavy-metal band Métley Criie. Rock music led
to Heavy Metal, a loud style of music in which
the guitar is important. Recent music stars
include Eminem, Beyonce Knowles, Shakira
and the group ‘NSync.

Millions of children have played
the recorder, which is a type of
folk flute. Recorders have six
finger holes and a hole for the
left thumb. Recorders have
been played in Europe since
the fourteenth century. King
Henry IV of England had a
recorder and King Henry VIII
- of England had 76. Today,

instrument for children to learn
music. They were an important
part in the music of composers
like Bach and Vivaldi.

Q Did science help music?

A Developments in science led to the
creation of new musical instruments like
synthesizers and drum

machines. Electronic music,

which has been growing

since the 1960s, is played :’;‘ At

on these instruments. oy
Electronic music has given
rise to different styles like
techno and house music.
Rap developed in 1979 from
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Music

a Portable music

With the development of
digital technology,
personal music players
have become small and
portable. They can record
music from the Internet.
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R&B with rhythmic vocals. It

is recited to electronic drum beats and digital
recordings of other music. Famous rappers
include Eminem and Jay-Z. Hip-hop includes
rap and break-dance. Like rap, it is often
played by the disc jockey (D]), who mixes
sounds, adds his own electronic effects and
creates new music. Advances in technology
also made music popular and accessible to
wider audiences. The microphone magnified
sound and the gramophone, which came in
about 1910, allowed music to be recorded
and played over and over again. The earliest
records were made of rubber or shellac.
Nowadays, music is recorded on cassettes,
CDs and DVDs and using digital technology.

a Music sheet

A part of a music sheet
written by the famous
composer Wolfgang
Mozart. Musicians have
to learn how to read the
notations and follow the
score while playing.

Try these too...

The Renaissance
(142-143), Computer
Revolution (162),
Sound (182-183),
Communication and
Satellites (192-193)
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Art and Culture

Theatre

The word drama comes from the Greek dran which means

to perform. Drama usually involves actors on stage, performing
a story through dialogue or song. Drama and theatre include
acting, pantomime, mime, opera, musicals and ballet.

Quick Q’s:

1. Why are some plays
staged again and again?
Some plays are so
popular that many
people want to see
them. Life with Father
by Clarence Day Jr
was staged in the USA
about 3,200 times and
Oklahoma by Richard
Rodgers and Oscar
Hammerstein had
2,000 performances.

2. Did European
theatre allow women
performers?

Acting was considered
disgraceful for women,
so even Shakespeare’s
plays had young boys
playing the part of
women. Women
started acting in the
seventeenth century.

3. Which is the longest-
running musical?

The Broadway musical
A Chorus Line was
performed for the last
and 6,137th time on
28 April 1990 at the
Shubert Theatre.

4. What is African
theatre about?

In Africa, traditional
theatre is often not
written, but memorized.
In Nigeria, the story

of Obatala, the
Nigerian creator

god, is played every
year. Entire villages
participate in the ikaki
or tortoise play.
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Q What is the earliest theatre we know of?

Q The first theatre that we know of in
Europe was in ancient Greece. It dates back
to about 600 BC, when a poet named Thespis
won the first drama competition. Theatres
were built outdoors along a hillside that was
cut into steps to seat people. The Greeks
preferred tragedies — sad events, over comedy
or laughter. Some Greek playwrights like
Euripides and Sophocles are still studied and
performed today. About 300 BC, the Romans
began to write plays in Latin. They preferred
comedies. But theatre was not an envied
profession, so they chose slaves to act. The
Romans loved theatre so much that they built
125 theatres in a period of about 200 years.
To make theatre more exciting, their plays
became violent. These Roman theatres were
closed down with the spread of Christianity.

w In classic style

Dionysos Theatre below the Acropolis Hill in Athens,
Greece, is typical of the style of ancient Greek theatres.
In this open-air theatre, the audience sits at a level
higher than the stage.

a Kabuki theatre

The Kabuki theatre of Japan has changed its form many
times since it started in 1603. In the beginning, women
played the roles of both men and women.

Q Was theatre allowed in medieval Europe?

Q The dislike for theatre continued
through the Middle Ages. Theatre buildings
were not allowed, so actors or wandering
minstrels stayed on the move. Soon, acrobats,
jugglers and puppeteers joined them. They
put up simple platforms to serve as stages
wherever they went. They were frowned upon
by the Church. However, Christians began
their own simple form of theatre to explain
the gospel better. Priests acted out events
from the Bible, since not many people could
read. These were known as Miracle plays.

Q When did theatre make a come-back?

A During the Renaissance people began
studying the almost-forgotten ancient Greek
and Roman texts. This led to a new interest
in theatre. One of the new forms was the
proscenium theatre in Italy, with a frame
that divided the stage from the audience
and a painted backdrop to make it more
realistic. In England, the sixteenth century
saw some of the best-ever plays being written
by playwrights like Christopher Marlowe,
Samuel Johnson and William Shakespeare.
In France, playwrights like Moliére and
Racine wrote about ordinary people.



Q What is theatre like around the world?

Q Kabuki is a form of Japanese theatre that
began in the early 1600s. It was created by a
woman named Okuni. It uses a particular
kind of music and the actors are dressed in
special costumes with thick, colourful make-
up that resembles a mask. As something
important happens, the actor stares and
crosses his eyes in a special action. Make-up
colour is important. A good character wears
red and a bad character has blue paint.
Different civilizations of Asia encouraged
different forms of theatre. Asian theatre,
unlike theatre in the West, often combines
storytelling, dance, music, and mime but
may not have a text. Masks, make-up and
costumes are often important. The Peking
opera of China even includes acrobatics. You
know the character by the voice it sings in.

Q Was theatre popular in the United States?

Q The first theatre in the United States
was the Dock Street Theatre in Charleston,
South Carolina that was built in 1736. The
building did not last very long. In 1937, a new
Dock Street Theatre was built exactly where
the original one had stood. At the beginning
of the twentieth century, the United States
produced some of the most memorable
modern theatre. Dubose Heyward became
famous with Porgy, a play using the Creole
language spoken by the African-Americans.
It was the world’s first international play and
the first to run for over 300 shows. Porgy
toured the United States and London.
Heyward and music composers George and
Ira Gershwin produced Porgy and Bess, which
has been called the best Broadway opera.
Vaudeville theatre of the United States
influenced early film directors in Hollywood,
and, through them, filmmaking all over the
world. American plays include some of the
classics of world theatre, such as The Streetcar
Named Desire and Cat on a Hot Tin Roof by
Tennessee Williams.

A series of globes

Theatre

The original octagonal Globe Theatre was built by Shakespeare,
actor Richard Burbage and others in 1599. Around the pit were
three layers of balconies. The highest balcony had a thatched
roof. In 1613 the thatch caught fire when a cannon was fired
during a performance of Shakespeare’s Henry VIII, and the
building burnt down. It was rebuilt in 1614, but thirty years
later, it was destroyed by the Puritans. In 1970 American actor
and director Sam Wanamaker raised funds to rebuild the
Globe. The latest Globe Theatre, based on the original,

opened in 1996.

Q What is Broadway?

Q New York’s Broadway has over 39
theatres. Broadway was the centre of
twentieth-century theatre. The two World
Wars inspired realistic plays that told the
stories of working class people. Eugene
O’Neill, Arthur Miller and Tennessee
Williams were among the most successful
playwrights of this period. The West End in
London is another hub of modern theatre.
It has nearly 40 theatres along streets like the

Strand, Drury Lane and Shaftesbury Avenue.

Try these too...

Ancient Greece
(128-129), Ancient
Rome (130-131), The
Renaissance (142-143),
Communication and
Satellites (192-193)

v Plush theatre
Theatres such as this one
in Vienna, Austria, have
separate boxes. People
who hire these boxes
can watch a play
without anyone being
able to see them.
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Art and Culture

World of Sports

Sports have played a major role in every civilization. During

the hunter-gatherer days, throwing a spear, shooting an arrow,
running, wrestling, jumping and slinging a stone were part of the
hunt. When people learnt to grow crops and breed animals, they
did not have to hunt for food any more. But they have continued
to hunt for pleasure and to compete in games.

Quick Q’s:

1. Have we learnt any
sports from early
cultures?

Many popular sports
have been learnt from
earlier cultures. In
1778, Captain Cook
found the people of
Hawaii surfing. Native
Americans played
games like lacrosse.
The Mayans and Aztecs
played ballgames in a
court, which inspired
baskestball.

2. What are team
sports?

Sports played in a
group or team, where
two teams compete,
are called team sports.
Team sports like rugby,
football, handball,
basketball, throwball
and volleyball are
played with a ball. In
cricket, hockey and
baseball, a bat or stick
is used to hit the ball.

3. What is athletics?

All running events,
hurdles and race
walking are athletics.
All jumps and throws
like shot-put, discus
and javelin are also
athletic events.
Athletics also include
cross-country runs,
marathon and the
steeplechase, which
has a water barrier in
its 3,000-metre course.
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Q How serious were the ancient
civilizations about sport?

Q The Greeks believed that
their gods liked humans to
be strong and fit. They were
especially fond of athletic
events. There were several

&
athletic competitions in
Greece. The most famous is
the Olympic Games and the \ Ty,
Isthmian Games at Corinth. Young \"%A B
Greek men — mostly soldiers — '
trained for sports. Besides running and
jumping, they trained to throw the discus
and the javelin. All these sports were part of
the Olympic Games. Girls were not allowed
to compete in the physical games. They
played dice, marbles and checkers. In
ancient Egypt, people played a game
like checkers. They also played
games with dice.

v Playing ball
Baseball is very popular in
North America and Japan.

a Ancient sport

A gladiator takes up a
stance. In ancient Rome,
gladiators were either
mercenaries who fought
for money, or slaves who
were forced to fight,
either with other men or
with animals. It was cruel
but very popular.

i

Q Who were the gladiators?

Q By 300 Bc, sports like chariot racing, horse
racing and boxing were popular. The Romans
in particular loved to watch sports where
armed men and women, called gladiators,
fought one another to death. Sometimes, men
and women fought animals. Large stadiums
were built for these games. There were some
professional gladiators who took up this violent
sport out of choice or economic reasons, but
most of the people forced into the
| Roman stadiums were slaves. The

/d{"\ Romans also played ludi pilae or ball

games and athletics. Under

several Islamic emperors,

polo became popular

. in the Middle East.

\‘; It soon spread to

\ the Roman Empire

ki and to China.

Individual skill

. sports like
gymmnastics were

" popular in ancient

China. In Egypt, where

the Nile was an important part of

life, swimming and fishing were

popular.

What were the games
“ played after that?

A Q Board games like chess
and checkers became popular.
With the glass industry
growing, children began to
play marbles. Chess, which
was probably invented in India, spread to
Europe and the Middle East. Gladiator sports
came to an end but bull fights were fought in
amphitheatres. Several team sports like football
and hurling began in the Middle Ages. Horse
racing became popular in England.



World of Sports

Five rings and an olive branch » Popular passion

Many sports, such as pole vault (top), swimming
(second from top), parachuting (centre), cricket
(second from bottom) and boxing (bottom) are
popular and are followed by thousands of people
across the globe. Professional sports are run like
multi-million dollar businesses.

Q Are sports still changing?

Q In the nineteenth and twentieth
centuries, cricket became popular in Britain
and in the former British colonies. In the

The Olympic Games are named after United States, baseball, a game similar to
cricket, got its set of rules in the 1840s.
Rugby, rather than football, became
popular there. With the Industrial
Revolution, better quality sports
equipment flooded the market.

With life becoming more urban

Mount Olympus, where the ancient
Greeks believed that the gods lived.
The earliest recorded Olympic Games
were held in 776 BC in ancient Greece.
Since they were held every four years,

they made sport more organized and

and routine, exciting sports like
hang-gliding, paragliding, bungee

jumping and canoeing have
become popular.

very competitive. Winners were
honoured with an olive branch. In

1896, French educator Baron Pierre

de Coubertin revived the Olympics

to encourage international diplomatic
relations. Since then, the Olympics have
been held every four years, except in
1916, 1940 and 1944, during the two
World Wars. Even today, the Olympics
are the most important sports contest,

Q Are all sports played
outdoors?

Q Even sports like tennis

and hockey can be played
indoors, in a covered stadium.

| Games like chess, billiards and

bridge are nearly always played

inside a room. Gymnastics

where the honour of the country
matters most. The Paralympic Games,
held at the same time and place as the
summer and winter Olympics, is for
those with physical disabilities and
cerebral palsy. These were first held
in Rome in 1960.

and table tennis are indoor
games that require a lot of
physical activity.

» Indoor sport ': ‘
A gymnast on the parallel
bars. Gymnastics is one of
the more popular of the
indoor games. It requires
a superb combination

of strength, fitness and
flexibility. While many
indoor games require

the same level of physical
fitness as outdoor games,
others are less physically
demanding.

Try these too...

Ancient Greece
(128-129), Ancient
Rome (130-131), Incas
and Aztecs (141),
Communication and
Satellites (192-193)
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World of Movies

In the early nineteenth century, scientists noticed that if a series
of still pictures is made to move, it seems as if the image is
moving naturally. This moving picture is what developed into
movies, also known as motion pictures or films.

a Movie history

Radio City Music Hall in
New York had a famous
movie hall in the USA from
the 1930s to the 1970s.

Quick Q’s:

1. What is a
blockbuster film?

A blockbuster is a
very popular film

that generates huge
revenues. Jaws was the
first film to earn more
than $100 million. A
mechanical monster
shark was the hero.

2. What are science
fiction fantasy movies?

Science fiction or

sci-fi films are those
that deal with an
imagined scenario,
unreal scientific
discoveries or beings
from outer space.
George Lucas’s Star
Wars, made in 1977,

is a classic among sci-fi
fantasies. Steven
Spielberg, the director
of Jaws, made history
with sci-fi films like ET
and Jurassic Park,
where he combined
computer-generated
animation of dinosaurs
with shots of humans.
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Q What was the daguerreotype?

Q One of the first moving-image devices
scientists used was a slotted disk with a series
of drawings, called the daguerreotype. When
the disk spun in front of a mirror, anyone
looking through the slots would see the
drawings move. In 1839, the
daguerreotype led to photography.
In the 1870s French inventor
Emile Reynaud developed the

first projector using a reflector
and a lens to enlarge the moving
images. By 1892, he was showing
his moving drawings at Théatre
Optique in Paris. Each show
lasted for just 15 minutes.

These were virtually the first

film shows.

Q How did cinema develop?

Q In the 1870s, Leland Stanford _
laid a bet on whether all four feet of ' ;
a galloping horse were ever off the
ground at the same time. He hired
a British photographer Eadweard
Muybridge who photographed
a moving horse on 12 cameras.
The photographs showed the
horse with all four feet off

the ground. In 1889, George
Eastman introduced the
celluloid roll. Celluloid,
a material made from the
chemicals camphor and
nitrocellulose, was used
as a medium for film
photography.

4 The clapper

Every shot in a film

starts with the top of

the clapper being brought
down to make a sound.
The board is used to record
the details of the shot.

The clapper has become
one of the symbols of

the film industry.
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In the 1890s, Thomas Alva Edison and his
assistant, William Dickson, invented the
kinetograph and the kinetoscope. The
kinetograph was a single camera that could
record a succession of images on to a moving
celluloid film. The kinetoscope was a large
coin-operated box that had a peephole

through which the ‘movie’ could be seen.

Q What are the Lumiere brothers
famous for?

T Q In France, Auguste and Louis

. Lumiére ran a factory where they
manufactured photographic
equipment. In 1895 they developed a

hand-held camera, the cinematographe.
It could show large images on a screen
when attached to a projector. Their first
public screening was held in Paris in
December 1895. They made several films

during 1895 and 1896. They could even

bring a story into films. Waterer and

i t Watered, made in 1896, shows a boy

playing a prank to drench a gardener.
They also made films about real life, like
Workers Leaving the Lumiere Factory,
1895 and Arrival of a Train at La
Ciotat, 1896. But cinema is not
the invention of any one person.
In Germany, Emil and Max
Skladanowsky also designed a
machine to project films in
November 1895. In Britain Birt
Acres and Robert W. Paul could
project films by January 1896.

4 The big prize
The Oscars are one of the main
awards given for films.



World of Movies

Which was the first real entertainment
movie to be shown?

Q In 1901 American projectionist Edwin

S. Porter began making longer films that
told a story. His The Great Train Robbery,
made in 1903, was the first film shown for
entertainment. Nickelodeon theatres sprung
up in converted storefronts and charged

5 cents for a show. The first colour films
were hand-painted.

Q When did sound come in?

Q Recorded sound was used in the late
1920s. Within just five years, sound was used
in almost every film. Once sound could be
recorded, musical films or musicals became
popular. Warner Brothers made films which
featured large groups of dancers. Their
earliest films were 42nd Street, Gold Diggers
of 1933, and Footlight Parade.

Q What other types of films were
encouraged by sound?

Q With sound, directors could tell any
story. Horror films, featuring monsters and
murderers, became popular. During the

1930s, the films Dracula and Frankenstein were

made. Action films and dramas also became
popular with the introduction of sound.
Colour films started in the 1920s.

But colour was only used widely in the
1950s to lure television audiences. Sound
made animation films funnier. Walt Disney’s
first animated cartoon with sound was
Steamboat Willie of 1928. By 1937, after adding
colour to his films, he was making feature-
length animation films in colour. The first
such film was Snow White and the Seven Dwarfs,
made in 1937. Animation films continued to
be popular and contributed to the success of
films like Jaws. In the 1990s, computer
graphics speeded up the animation process.

That’s huge!

a Hollywood Hill

Many of the world’s
biggest movies are made
in this part of Los Angeles.

Try these too...

Scientific Revolution
(150-151), The World
after World War II
(160-161), Light
(180-181), Electricity
(186-187),
Communication and
Satellites (192-193)

Imax or Image Maximum makes movies huge. Over 700 million
people have watched an Imax movie. During Imax films, digital
surround sound technology is used to make the sound seem more

real and close. In an Imax theatre, the screen is high and wide
enough to include the whole visual field of the viewer. A standard
Imax screen is 22 metres wide and 16 metres high (72.6 x 52.8
feet). The world’s largest Imax screen is in Sydney, Australia.
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Art and Culture

World Religions

Religion is a set of rules based on faith in a spiritual power.
Every civilization has its religion. Religion can also mean faith
in plants, animals, ancestors and spirits. Pantheism is the belief
that there is something spiritual in everything around us. The
word religion comes from the Latin noun religio, or rituals and
faith. Most religions practiced today were started long ago.

ﬁ:“:u-\.'.i
a Ancient Egyptian gods

These gods were portrayed
as half-human half-beast.

Quick Q’s:

1. What is the meaning
of Zoroastrianism?

Zoroastrianism is a
religion founded in
Persia around the sixth
century BC by the
prophet Zarathushtra.
Arabs later banned the
religion. Zoroastrians
or Parsees fled to
India. Zoroastrianism
believes in one god,
Ahura Mazda. Their
holy book is the Avesta.

2. Who are the Amish?

The Amish are a
Christian sect known
for their shunning of
modern technology.
The Amish, who live
in the United States
and in Ontario
(Canada), avoid the
use of electricity and
cars as far as possible.
They do not join the
military, nor do they
take any money from
any government. They
place a high value on
humility, and are
strongly against pride.
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Q What is Judaism?

Q Judaism, the religion of the Jewish
people, has about 15 million followers
around the world. It began about 3,500
years ago in Palestine. Judaism is perhaps
the earliest religion to preach belief in one
god. The laws of God are known as the Ten
Commandments, which God revealed

to Moses on Mount Sinai. These laws are
written in the Old Testament of the Bible.
The Torah is the holy book of Judaism.
This religion influenced later religions that
began in the region, including Christianity,
Islam and the more recent Baha’i faith. The
Jewish temple is called a synagogue. Jewish

people believe they should pray three times a

day. Saturday or Shabbat is a day of rest and
prayer, to remember that God rested on this
day after creating the world in six days.

Q Did ancient Man believe in
religion?

Q There are signs that every ancient
civilization believed in a higher power.

The ancient Egyptians worshiped many gods
like Anubis, Set, Osiris, Isis and Horus.
Egyptian Kings, called Pharaohs, were
believed to be God’s representatives on
Earth. The ancient Egyptians were the
first to prepare the dead for an after-life.
They buried kings and commoners with
many things they believed would be needed
in the after-life. The ancient Mesopotamians,
especially the Sumerians, had a strong belief
in several gods who took human form.

However, they believed that these spirits
had superhuman powers and so they could
not be seen. Four of their main gods were
An, the god of heaven; Ki, the goddess of
earth; Enlil, the god of air; and Enki, the
god of water.

Q Which is the oldest religion in the world
still practiced?

Q Hinduism began before 1500 BC. It grew
from the four Vedas — religious texts written
by scholars. The Vedas contain hymns and
information about rituals. Hinduism believes
that the world was created by Bramha, and is
maintained by Vishnu. Any destruction in the
world is ascribed to Shiva. The two major
sects of Hinduism are Vaishnavism, or the
path followed by the followers of Vishnu,
and Shaivism, where Shiva is the main deity.
Apart from Bramha, Vishnu and
Shiva, the mother goddess,

B
. w}.}] in her many forms, is

worshipped
as Shakti,
or strength.

: %
ol

a Hindu god

The elephant-headed god Ganesha is
one of the most popular of the Hindu deities. As in
other ancient religions, Hindu gods are often depicted
in various supernatural forms that are symbolic.



Q Who started Buddhism?

Q Siddhartha Gautama was born in 563 BC.
Troubled by sickness, sorrow and suffering,

he left his palace to meditate or think about
life. When he found the answers to his
questions, he became known as The Buddha —
Enlightened One. Buddhism is practised in
Nepal, India, China, Myanmar, Thailand,
Japan, Korea and Sri Lanka, among others.

Q What is Christianity all about?
a Shrine of the Bab

The tomb in Haifa, Israel,
of the founder of Baha’ism.
Started in the nineteenth
century, it is the world’s
youngest religion.

Q Christianity is practised in every continent
where humans live. There are over 1.9 billion
Christians. They follow the teachings of Jesus

» Old symbol

The menorah, the seven-

branched candlestick, is

one of the oldest symbols
of Judaism. It was used in
the Temple of Jerusalem.

World Religions

Try these too...

Ancient Mesopotamia
(124), Ancient Egypt
(125), Ancient India
and China (126-127),
Native Americans
(133-135), Medieval
Europe (136-137)

Christ, who lived about 2000 years ago. The
New Testament of the Bible, the holy book of
the Christians written after his crucifixion,
details the life and teachings of Jesus.

On the calendar

Each religion sets aside certain days as important. For
Christians, Christmas, or the day Christ was born, is celebrated
on 25 December. Easter, the day Christ rose from the cross
where he was crucified, is commemorated on a Sunday in the
middle of April. For Muslims, Eid ul-Fitr marks the end of a
month of fasting during Ramadan. The date is decided by the
cycle of the Moon. Eid ul-Adha marks the end of haj, the
pilgrimage to Mecca. Jews celebrate their new year as Rosh
Hashanah, which they believe was the day the world was
created. Yom Kippur is the day of praying for forgiveness for
mistakes committed. Hindus celebrate several festivals. Diwali,
or the Festival of Lights, celebrates the victory of good over
evil. Dussehra celebrates the victory of Lord Rama in his battle
against the demon king Ravana. Buddhists celebrate Buddha
Purnima as the Buddha’s birthday.

a The headquarters of the Catholic Church
St Peter’s basilica in the Vatican — the seat of the Pope,
who is the head of the Catholic Church.

Q When did Islam begin?

Q The Prophet Muhammad founded Islam
in the seventh century AD in Arabia. Islam is
the second largest religion in the world. The
holy book of Muslims is the Quran. Muslims
believe that the Quran was revealed to Prophet
Muhammad by God through the Angel
Gabriel. Islam has one God. The word Islam
means ‘peace’ and ‘obedience to God’.
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Science and Technology

Matter

Everything around us is matter. Anything that occupies space
and has weight is matter. Matter is made up of atoms and
molecules. It takes three main forms: solid, liquid and gas.
All matter can change from one of these forms to another.

— Q What does matter look like?

1. What is plasma?

Plasmas are super-hot
atoms. A tube light
glows because the gas
inside the tube gets
charged up by the flow
of electricity and
creates plasma that
glows. The Northern
Lights are an example
of plasma occurring in
nature. Stars also have
plasma in them.

2. What is a
super atom?

When some elements
are cooled to a
temperature just above
absolute zero, the
atoms begin to clump
together to become
one ‘super atom’.
Super atoms have
only been made in
laboratories for
fractions of a second.

3. Can I look at
an atom?

‘We cannot look at an
atom directly, even
through the most
powerful optical
microscopes, because
atoms are much
smaller than the
wavelengths of light
that optical
microscopes detect. A
human hair is as wide
as one million carbon
atoms. However, we
can detect the position
of an atom on the
surface of a solid with
an electron microscope,
so we know it is there.

178

Q Matter is found in different forms and
shapes. It can be as huge as a mountain or as
tiny as gravel. It can be hard like diamond, or
as soft as silk. Even water is matter. A cube of
ice is the solid state of water. At the melting
point of water, or a little over 0 °C, the ice
turns in to water. If the water is boiled, it turns
in to steam or gas. When this steam meets a
cold surface, like a tile on the kitchen wall, it
cools and becomes liquid. Plasma, another
form of matter, can be made from a gas.

a All three forms

The ice cubes (top), the water in a cup (top right) and

the vapour in front of the kettle (above) are the three
forms in which water can be found — solid, liquid and

gas. All three forms are interchangeable, by adding or
taking heat energy away from the water. The chemical
properties of water remain the same in all states.

4 Underground water

A geyser blows steam into
the cold air of Iceland.
The temperature
underground can be

so high that the water
turns into steam. This
steam then expands and
looks for ways out of

its chamber. When it
finds a pipe leading to

a hole on the Earth’s
surface, it gushes

out in the form of a
geyser. On contact with
the cold air outside, the
steam cools down and
turns back to water again.

Q What are solids?

Q Anything that has a shape of its own and
occupies space or has volume is a solid. An
ice cube is a solid. When it melts in to water,
it turns in to a liquid that has volume but no
definite shape. If you pour the liquid
in to a spoon, it takes the shape
of the spoon. If you pour it back
in to the ice tray, it takes the
shape of the ice tray. If the
water is heated to a certain
temperature, it becomes vapour
or gas and has no definite shape
or volume. Gas expands to fill any
container you put it into.

w Crystal of carbon atoms
A diamond is a transparent crystal of carbon atoms.
It is one of the many forms in which carbon is found.



Q What is matter made of?

Q The tiniest part of all matter is an atom.
Several atoms form a molecule. Matter in
solid state, like the ice cube, gets its shape

because the atoms are packed close and tight.

In the liquid state, atoms are more loosely
packed. In the gas state, the atoms are even
more spread out and have lots of space
between them.

Q How does an ice cube become water?

Q Adding more energy or taking away
energy from a substance changes its form.
When you add heat energy to an ice cube,
it turns to water. This is a physical change
since its shape and state change but the
chemical composition, or the atoms and
molecules, do not change.

Tiny orbit

Atoms are made up of three parts called
electrons, neutrons and protons. The
neutrons and protons form the nucleus,
or centre, of the atom and the electrons
move around the nucleus. An electron
has a negative electric charge, the proton
has a positive electric charge and the
neutron is neutral or has no charge. The
atomic theory was first developed by
John Dalton (below).

Q What are chemical changes?

Q Sometimes, adding or taking away
energy changes the substance so much that
no amount of heating or cooling can turn
it back to what it was. This is called a
chemical change. When you heat or toast
bread, it turns brown and finally gets burnt
or black. No amount of cooling can turn
this brown bread white again because the
bread has been through a chemical change.

Q What is a compound?

Q All matter is made up of some basic
substances called elements. Elements are
natural substances. They cannot be made
artificially. Oxygen is an element. If two or
more elements are combined in such a way
that they can be separated again, it is called a
mixture. When you combine two or more
elements to make something new that cannot
be changed, you get a compound. If you heat
iron and sulphur, it will form iron sulphide,
which is a compound.

Matter

4 Different shapes

A liquid does not have a
specific shape but takes
the shape of the
container in which it is
poured. This is because
the atoms that make up
the liquid are freer than
they are in solid form, so
they move about more
and occupy all the space.

a A chemical change
When you toast a slice
of bread, it is a chemical
change. The heat leads to
chemical reactions in the
bread, so that it hardens
and changes colour.

Stars (8-9), The Sun
(10-11), The Planets
(12-13), The Moon
(20-21), Comets and
Asteroids (22-23), The
Renaissance (142-143),
The Industrial Revolution
(148-149), Scientific
Revolution (150-151)

< Plasma

This is matter in its plasma
state, the fourth state of
matter. When gases
become very hot like in
these neon tubes, they
turn in to plasma and
start glowing. In this
state, electrons and
protons move about
freely, so that the matter
is said to be ionized.
Neon lighting is used
widely in cities.
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Science and Technology

Light

Light is a very important part of our lives. Without light we
would not be able to see the beautiful world around us, and it
wouldn’t even exist. Light is essential for life to thrive on this
planet. Animals and humans depend on plants for their food.
Plants make their own food, but they cannot do so without light.

_ Q How long does it take for sunlight

1. What is a light year?

The distance that light
travels in a year is
called a light year.

2. What colour is light?

Light usually appears
white, but is made up
of various colours of
the rainbow: violet,
indigo, blue, green,
yellow, orange and
red (VIBGYOR).

3. Why does the Sun
look like a red disc
during sunrise

and sunset?

During sunrise and
sunset, the sunlight
has to travel a much
longer distance than
during the rest of the
day. The scattered blue
light is not able to cover
this extra distance and
therefore does not
reach our eyes. The
red light reaches us, as
the wavelength of red
is longer. This helps
red light travel further.
This is why the Sun
appears like a red disc.

4. What do the words
‘opaque’ and
‘transparent’ mean?
Solids are said to be
opaque, as they do
not allow light to pass
through them, while
water and glass are
transparent as light is
able to pass through.
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to travel to the Earth?

Q Light from the Sun takes about eight
minutes to reach us on the Earth. This is
because sunlight travels at an incredible
speed of about 300,000 kilometres per second
(186,000 miles per second). Nothing in this
universe travels faster than that!

a Source of light

Light is actually a form of energy that is produced by
both natural and artificial sources. A light source is any
object that gives off light. The Sun is the main natural
source of light. Artificial sources of light include candles
and electric bulbs.

Q Does light always travel in a straight line?

A Light travels in a straight line unless an
object is placed in its path. If the object is
solid the light bends around the edges of

the object, creating a shadow. If you place

a mirror in its path, the light hits the surface
and gets reflected. If you use a transparent
object, the light goes through it, but its
direction is altered slightly. This phenomenon
is called refraction.

Q Why are we not able to see objects on
the other side of a wall?

Q We are able to see an object when light
bounces off that object and reaches our eyes.
However, solid objects like a wall block the
light from passing through to the other side.
Instead, the light hits the wall and bounces
back. Therefore, we are able to see the wall
but not the objects on the other side.

< A matter of colour

The colour of an object is determined by the colour

of the light it scatters — an object appears green because
it scatters green and absorbs the rest of the colours. A
black object is black because it does not scatter any light.



Glass is also a solid object, yet how are
we able to see through it?

Q The molecules of solid matter are usually
packed tightly together, and therefore do not
allow light to pass through them. In liquids
and gases, the molecules move about freely
and there is a lot of space between them.
That is why light is able to pass through these
materials easily. Glass is made by first melting
sand, and then cooling it. The substance made
has the rigidity of a solid, but still has the free
moving molecules of a liquid. So the space
between the molecules of glass allows light to
pass through, although glass itself is a solid.

Q How are rainbows formed?

A A rainbow is created by the refraction of
sunlight by water droplets in the atmosphere.
When sunlight passes through a drop of water,
it is bent in such a way that the various colours
that make up white light are split. Each colour
is bent at different angles. Red bends the
least, while violet is bent the most. It is this
phenomenon that we see as a rainbow.

+ A rainbow of colours

The rainbow is always formed on that portion of the sky
that is directly opposite to the Sun. A rainbow is not
composed of just seven colours. In fact, it also contains
colours like infrared that cannot be seen.

Mirror, mirror!

Light

Light usually bounces straight back when it hits a solid object.

We can see the object, but it doesn’t reflect anything. However,
some objects also absorb a part of the light that falls on them and
reflect it. Others reflect all of the light that falls on them. These
objects create reflections. Reflections are seen best on mirrors

as they have smooth, flat surfaces that reflect light better. When
you stand in front of a mirror, the reflected light from it falls

on you and therefore you are able to see an image of yourself on

the mirror.

Q Why is the sky blue?

A The Earth’s atmosphere contains tiny
molecules of gas and dust particles. Sunlight
entering the atmosphere hits these molecules
and dust particles. Colours with longer
wavelengths, like red and yellow, can pass
through the atmosphere without being
scattered by these molecules of gas and dust
particles. But the colour blue, with its shorter
wavelength, is scattered by the gas molecules
and the dust in the upper atmosphere. This is
why the sky appears blue.

» Blue water

Water is actually colourless. However, large amounts of
water act like the sky and scatter blue light. This is why
seas, lakes and rivers usually appear blue.

Galaxies (6-7), Stars
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Sound

Sound is a form of energy that is transferred by pressure waves
in air or through other materials. These waves can be picked up
by the ear, which is how we hear sounds. But there are many
sounds around us that our ears do not pick up, and so we do

not hear them.

1. What is the range of
sound that the human
ear can catch?

A young human being
can hear almost all
sounds from 15 Hz to
20,000 Hz. With age,
you hear less, and find
it difficult to catch
higher frequencies. A
human voice carries
sound at about 60 Hz,
but a shout can reach
13,000 Hz. Elephants,
dogs and other animals
can hear ultrasonic
sound that we cannot.

2. How does ultrasonic
sound help doctors?

Ultrasonic sound waves
help doctors locate
and diagnose medical
problems, because
different tissues reflect
sound waves in
different ways. Using
this method, doctors
can also monitor the
development of a
foetus during pregnancy.

3. How do I speak?

Human beings have
vocal chords inside the
larynx which produce
sound. When air passes
through a gap between
the chords, these
chords vibrate and
produce a sound.

All animals that can
produce a sound have
vocal chords, except
birds which produce
sound through a bony
ring, called a syrinx.
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Q How does sound move?

Q Sound needs a medium like air, water or
solids to travel through. When something
moves through the air, it disturbs the
molecules of gas in the air around it. The air
vibrates or moves back and forth. This
vibration is heard as sound. The greater the
vibration, the louder the sound. Since sound
travels in waves, it gets weaker the further it
travels. That is why your voice cannot be
heard beyond a certain distance. If you put in
more energy and shout, the sound waves will
be stronger and travel further so that your
voice can be heard further. Sound cannot
travel through a vacuum, because a vacuum
is completely empty, and has no medium
with which to carry the sound wave.

Q Can you measure sound?

A Sound is measured in several ways:
frequency, wavelength and amplitude. Sound
waves vibrate at different rates. These are
called frequencies, measured in cycles per
second or Hertz (Hz). 1 Hertz = 1 vibration
per second. A wavelength measures the
length of one cycle. Longer wavelengths
have a lower pitch. The lowest tones that a
human can catch are about 16 vibrations
per second, or 16 Hz. Amplitude measures
how loud the sound is. A sound wave of high
amplitude will produce a
louder sound. It is measured
in decibels (Db).

4 Music to the ears

Music generally conforms
to eight notes or an octave.
All other sound is noise.
Although most of us agree
on what music is, there can
be disagreements. For
example, people beating on
pots and pans can create
unusual music.



Q Does sound travel as fast as light?

A Sound travels far slower than light. Light
travels at 299,337 kilometres per second,
(186,000 miles per second) and sound travels
at about 8 kilometres per second (5 miles per
second). This is why we see lightning before
we hear thunder. If you hear a clap of
thunder ten seconds after you see a flash

of lightning, then the lightning struck

3.6 kilometres (two miles) away.

Q What is an echo?

Q Sound waves can be reflected off any

reasonably flat surface like a cliff, high wall or

mountain. When this surface is neither too
near nor too far, a sound made by you hits
the surface and comes back to you as an

echo. The further the surface is from you, the

weaker the echo and the longer it will take
for the echo to return. The waves keep
bouncing back and forth, getting weaker as
they travel, until they lose energy and die out.

v Sonic boom

When an aircraft flies faster than the speed of sound, it
is hitting the sound waves in front before those waves
have moved away. So successive sound waves are
getting mixed up. This creates the sonic boom.

How the ear hears

Sound

When sound energy reaches the outer ear, the eardrum that
separates the outer and middle ears transmits this sound inside,

where it is converted into nerve signals and sent to the brain.

The brain tells us what we hear. We hear our own voice much the

way we hear other sounds, and also by bone conduction. The

vibration of the voice makes the bones in our skull vibrate.
These vibrations are picked up by the inner ear. That is how some
people with hearing problems can be helped with a hearing aid

that transfers sound vibrations to the skull bones.

How does an aircraft break the
sound barrier?

Q Supersonic aircraft travel at a speed
greater than that of the speed of sound,
which is about 1,220 kilometres per hour
(760 miles per hour). The first supersonic
flight was in 1947 by a Bell X-1 rocket plane
flown by Chuck Yeager. These aircraft

measure speed in Mach. Mach 1 is the speed

of sound. At less than Mach 1, the aircraft
is flying at a speed lower than the speed
of sound or is subsonic. At Mach 1, it is
travelling at the speed of sound or is
transonic. Speed between Mach 1 to 5 is
supersonic. Above Mach 5 is hypersonic.
At supersonic speed and above, an aircraft
creates such a strong shock wave that it is
heard on ground as a sonic boom. This
can be so loud that most supersonic aircraft
fly above Mach 1 only above the ocean,
where few people outside will be troubled
by the sonic boom.

The Industrial Revolution
(148-149), Scientific
Revolution (150-151),
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a Sharp ears

Dogs can pick up a lower
frequency than humans
can. Dog whistles are
made on this principle.
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Heat

Heat is a form of energy that is created by atoms moving. Even
things that are cold have some heat energy because their atoms
move, albeit slowly. When we feel cold, we jump up and down for
warmth to get our atoms moving! Heat energy is also known as
thermal energy. Many types of energy like light, chemical, sound
and nuclear can be converted into heat energy by increasing the
speed of the atoms in the object producing the energy.

— Q Where do we find heat?

1. What is
thermodynamics?

Thermodynamics is the
study of heat and how
it can help us.

2. Why do things
expand when heated?

When you heat solids,
liquids or gases, they
expand because the
molecules start moving
faster. To move fast,
they need more space,
so they expand.

3. What is
boiling point?

The temperature at
which a substance
changes from liquid to
gas is called its boiling
point. The melting
point of a substance is
the temperature

at which it changes
from solid to liquid.

4. What are good
conductors of heat?

Metals are the best
conductors of heat.
That is why cooking
pans are made of metal
to carry the heat from
the stove to the pan.
Wood and plastic are
poor conductors. That
is why the handles of
cooking utensils are
often made of these
materials, so we don’t
burn our hands!
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Q The largest source of heat in nature is
the Sun. The Sun is a burning ball of fire
whose average surface temperature is 6,000 °C
(10,800 °F), about 400 times the average
surface temperature on Earth. In the kitchen,
we need heat to convert raw food into
something that is digested easily. We use gas
or an electric oven to heat our food. Before
stoves, heaters and ovens running on gas or
electricity were developed, the heat for
cooking was provided by burning wood or
coal. Vehicles like cars move with the heat
that comes from burning fossil fuels like
petrol and diesel. Machines like a knife
sharpener or an electrical saw generate heat.
Our bodies get heat energy from the food we
eat. But ultimately, the source of all this heat
is the Sun. Even the fires that burn under the
Earth’s crust produce heat that originally
came from the Sun.

4 From heat to light
The heat energy produced
by the burning of the
matchstick also produces
visible light. The lighted
match is used to light the
wick of the candle.

As the wick catches fire,
it produces heat. Some
of this heat energy is
converted into light
energy that we see.
Another portion of the
heat energy melts the
wax to provide fuel, so
that the entire process
can continue.

Q How is heat measured?

A Heat is measured with a thermometer.
A thermometer is a glass tube that ends in

a bulb containing mercury. Numbers are
written on the tube. The mercury in the bulb
heats up when it touches something hot, like
the inside of your mouth. As a result, the
mercury expands and rises up the tube. If
we do not have a fever and are resting, the
mercury will stop at 37.0 °C (98.6 °F). When
we are unwell and have a fever, the mercury
rises further, and the doctor knows how high
the fever is.

Q What is heat energy used for?

Q We use heat energy every day. Electrical
energy is converted into heat energy in
appliances like electrical stoves, toasters,
hair dryers and light bulbs. When you boil
water, heat energy from the stove makes the
molecules in the pan move faster. This heats
up the pan. This heat from the pan, in turn,
makes water molecules inside it move faster
and heat up. That is why the water heats up
only after the pan is hot. Heat energy does a
lot of work for us. The earliest trains ran on
thermal power from burning coal.

< Using heat

One of the most common uses of heat energy is for
cooking food. The heat leads to chemical changes, which
turns raw food into cooked food that we can digest.



Q How is heat transferred from one thing
to another?

Q Heat is transferred by conduction,
convection and radiation. Conduction means
the transfer of energy from one molecule to
the next molecule. Whenever two substances
come close to each other, heat flows from the
warmer to the cooler substance through
conduction. Convection is when a source of
heat warms up a liquid or gas due to
movements of currents inside the liquid or
gas. This is how water boils. Radiation is the
transfer of heat in straight lines like the rays
of the Sun. Direct radiation from the Sun can
be dangerous because it contains ultraviolet
rays that damage our skin.

Q How can I light a fire?

Q When two things rub against each other,
it is called friction. This generates a lot of heat,
sometimes enough heat to light a fire without
matches. People struck pieces of flint to light
a fire before matches were developed. Even

today, when you light a match, it is friction that

causes the matchstick to catch fire.

v Transfer of heat in a microwave oven

Microwave radiation passes through the food inside this
oven. Some molecules in the food absorb energy from
the microwave beam and start moving around. This
movement produces heat that cooks the food.

The largest source of heat energy

Heat

Heat energy from the Sun is known as solar energy. Rays from the
Sun heat the surface of the Earth, the oceans and the air above.

Taking a hint from the Sun’s natural heating capacity, scientists
have made solar cells from which we can get electricity. When
sunlight touches a solar cell, it causes a chemical reaction and

electricity is generated. Solar panels can heat water and cook food
and solar cells can even run a car. Fossils fuels like petroleum
have to be mined from the Earth, and one day we will use them

all up. But solar power will not run out for millions of years.

Conduction

Convection

Radiation

a Ways of heat transfer

Heat travels through solids by conduction. Most metals
are good conductors of heat, while wood is a poor
conductor. That is why frying pans are made of metal,
but often have a wooden handle. As the diagram shows,
convection currents first move upwards. Heat transfer
by radiation takes place in all directions.

The Sun (10-11), The
Industrial Revolution
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Electricity

Electricity is a secondary source of energy. We have to generate
electricity from primary sources of energy like moving water,
nuclear power, coal or natural gas. It can be converted in to other
forms of energy like light or heat. Electricity is used for lighting
and heating or cooling our homes. It runs machines to wash
clothes and dishes and to cook. It brings us information through
computers and television.

a Electric animal
One of the large electric

eels of South America can

deliver a shock powerful
enough to kill a human.

1. If electricity lights a
bulb, does it also light
my torch?

A bulb is lit with
electricity from a
power generator.
Another source of
electricity is the
battery. It has
chemicals that react
and produce a small
amount of electricity,
enough for a torch.

2. How do power
stations generate so
much electricity?

Power stations convert
the kinetic energy

of moving water
(hydroelectricity), heat
produced by burning
coal (thermal
electricity) or by a
nuclear reaction
(nuclear power), the
kinetic energy of wind
that turns a windmill,
tide movements (tidal
power) or heat from
inside the Earth
(geothermal power) to
generate electricity.
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Q Who discovered electricity?

Q Ancient Greeks knew that electricity
could be produced by rubbing two pieces of
felt together. But the first use of the word
electricity was by Sir Thomas Browne in his
1646 book Pseudodoxia Epidemica (Vulgar
Errors). In 1752, Benjamin Franklin proved
that lightning was created by electric charges.
He tied an iron key to a kite string during a
storm and showed that the lightning hit the
key. For this reason, Franklin is said to have
discovered electricity. Today, we know that
lightning is the most commonly seen form of
natural electricity. It is caused by clouds
carrying a negative charge that bump in to
positively charged objects on Earth.

4 Father of the
battery
Alessandro Volta was
an eighteenth-century
scientist who
developed the voltaic
pile. This was later
developed into a
battery. The measure
of strength of
current, voltage, is
named after him.

Q What is electricity?

Q Everything is made of atoms. At the
centre of an atom is the nucleus made of
protons and neutrons. An atom also has tiny
electrons which spin around the nucleus.
Electrons have a negative electrical charge,
and protons have a positive charge. The
electrons don’t stay in one place. They move
around to different atoms, so some atoms
have more protons, some have more
electrons. An atom with more protons is
positively charged. One with more electrons
is negatively charged. When the electrons
pass from one atom to the next, it creates
an electric current.

Can electricity make my hair stand
on end ?

Q Static electricity is created when you rub
against a charged surface. The extra electrons
move from your body or the other way
around, and a tiny spark of electricity is
created. Static makes dry hair stand on end
after you run a plastic comb through it.

< Natural electricity

The lightning that transfers electrons from negatively
charged clouds to positively charged substances on the
surface of the Earth is the biggest source of natural
electricity we know of. Lightning can be dangerous to
someone caught outdoors. Anyone caught outdoors
during a thunderstorm should keep as low as possible.



Q How is electricity measured?

Q Voltage is the measure of the strength of
an electric current. The unit for measuring
voltage is the volt. A voltameter tells us how
many electrons are sent from one end of the
circuit and how many are received at the
other end. The distance electricity travels
affects its quality, especially if it is prevented
from flowing freely because of resistance.
Resistance is a material’s opposition to the
flow of electric current through it. Resistance
is measured in ohms. Scientists are always
looking for materials like copper that are
good conductors of electricity and have a
low resistance. Silver is the best conductor,
but it cannot be used in wires in our homes
because it is too costly. Most metals are

good conductors.

Q How does a light bulb work?

Q The electric bulb is made of transparent
or translucent glass and has a delicate wire
called a filament. It has to be thin so that its
atoms collide more often when an electric
current is passed through it. That is how it
glows. Thomas Alva Edison made the first
practical, workable bulb for home use.
Compact fluorescent lamps that use less
energy than other bulbs have become
increasingly popular since the 1980s.

» Inside a bulb

Scientists T.ungsten
i ; filament
experimented with Inert gas
the anver5|on of Support wires
electrical energy
to light
throughout the
Bulb

nineteeenth

century. In 1801,
Humphry Davy

made platinum strips
glow by passing an
electric current through
them. Seven different
types of light bulbs were
patented in that century
before the first could be
used at home. |

Glass mount

Screw thread
contact

Insulation

Electrical foot
contact

Electric brain

Without electricity, we wouldn’t be able
to feel anything! The human body has a
continuous flow of electric current
through our nerve cells. That is how the
nerve cells convey messages to the brain,

and we know that our back is hurting, or

that someone is standing on our foot. In

its turn, the brain uses these tiny electric

currents to send commands to the rest of
our body. Your hand turns the page when
the brain commands it to do so.

a Changing skyline

The night skyline of almost
every city in the world

has changed dramatically
in the last 100 years or

so, after electricity came
into widespread use

for lighting.

w A hydroelectric
power station

Water is held in a dam.
Then a bit of the water

is allowed to run through
a channel, turning the
blades of a turbine

connected to a generator.

Electricity
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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.
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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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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
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Industrial Revolution
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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.
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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.

194

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
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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.
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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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< 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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