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Introduction
‘Science’ refers to the methods used by scientists to gain knowledge and make discoveries: how
they learn about the physical environment and the natural world. The word ‘science’ originally
comes from the Latin word ‘scientia’, meaning ‘knowledge’. It also refers to the knowledge
gained over time about the physical world: scientific attitudes towards it; conclusions drawn
about it; and the processes used to make discoveries about it.
‘Science’ is a broad term, covering a wide range of scientific fields and subjects. These reach
from meteorology – which is the scientific study of weather changes and patterns, climates and
the atmosphere – to geology and mathematics. Scientific investigation, in any given field,
involves analysing and exploring different aspects of the field. By doing this, the factors that
influence and contribute to the phenomenon studied can be discovered.
Science can be roughly divided into three areas: Physical Sciences, Earth Sciences and Life
Sciences. The units ‘The Air Around You’ and ‘Global Changes in the Atmosphere’ are about the
function and structure of the
atmosphere, the Earth’s temperature, the
Greenhouse Effect and climate change.
These issues are explored within the
field of Meteorology, which is one
branch of the Earth Sciences. The units
‘Smoking and Your Health’ and ‘Healthy
Eating’ refer to the Life Sciences, of
which Health, Medicine and Biology are
branches: all three are connected. The
unit ‘History of the Universe’ studies
the field of Astronomy (the scientific
study of stars and planets), one of the
branches of the Physical Sciences.

Inventions and Modern Technology
Inventions are products of scientific
inquiry and the scientific mind. They
have also been possible as a result of
the vast advances made to date in
modern technology. These
technological advances are closely
related to Science. The units ‘Alexander
Graham Bell’ and ‘Computers’ relate to the field of electronics. The electronics industry,
born in the 20th century, has progressed in leaps and bounds. A computer that once filled an
entire room can now be carried around in a slim briefcase. Since Alexander Graham Bell invented
the telephone in the late 19th century, our lives have been greatly transformed by the 
ever-changing technological world and the introduction of newer and more sophisticated devices
for communication and computing.
Other modern fields of technology are Physics, Space Technology and Rocket Science, which are
all connected. The unit ‘Humans in Space’ examines how technology has been used to leave
Earth. Methods of transport have advanced greatly. Today, astronauts can be sent into outer
space, and satellites revolve around Earth, transmitting information on matters such as weather
formations and climate patterns. In its many branches, Science has contributed enormously to
the advancement of humanity.

Scientific Inquiry
As scientists study the natural world and the universe, a
process called ‘Scientific Inquiry’ is used. The term
‘natural world’ covers the Earth, living organisms such as
human beings, animals and plant life, as well as aspects
relating to the wider universe. These aspects include
galaxies, planets and stars, our own solar system, and
how the universe functions. ‘Scientific Inquiry’ describes
the diverse methods that scientists use to explore
problems and how they try to answer questions about
natural phenomena. It also explains how scientists think
and what techniques they use.
Scientific methods have evolved over many centuries,
and they now involve a well-recognised and well-defined
series of steps. First, information or data is gathered by
careful observation of the phenomenon being studied.
Then, based on the observation, an introductory
hypothesis is made. Experiments are later used to test
this hypothesis, which is then altered if appropriate.
Scientists put hypotheses and theories to the test using
carefully designed and controlled experiments. Theory
and experiment work together in science, leading to 
new theories and further experimentation.
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When seen from space, the atmosphere of
Earth appears as a thin layer near the
horizon. The atmosphere makes life on
Earth possible.

The Importance  
of the Atmosphere

Does the weather where you live change frequently, or is itfairly constant from day to day? Weather is the condition ofEarth’s atmosphere at a particular time and place. But what isthe atmosphere? Earth’s atmosphere is the layer of gases thatsurrounds the planet. To understand the size of the atmosphere,imagine if Earth were the size of an apple. If you breathed onthe apple, a thin film of water would form on its surface.Earth’s atmosphere is like the water on that apple – a thin layeron Earth’s surface.
Earth’s atmosphere makes conditions on Earth suitable for livingthings. The atmosphere contains oxygen and other gases thatliving things need to live. In turn, living things with atoms andmolecules of gases moving around the globe and in and out ofliving things, the land and the water.
Living things also need warmth and liquid water. By trappingenergy from the sun, the atmosphere keeps most of Earth’ssurface warm enough for water to exist as a liquid. In addition,Earth’s atmosphere protects living things from the sun’sdangerous radiation. It also prevents Earth’s surface from beinghit by most meteoroids, which are chunks of rock from outer space.

The Air Around You
As you walk home from school, the air is warm and still. The sky is full of thick, dark
clouds. In the distance, you see a bright flash of lightning. A few seconds later, you hear
a clap of thunder. As you turn the corner onto your street, raindrops start to fall. You
begin to run and reach your home just as the downpour begins. That was close! From
the shelter of the entrance you pause to catch your breath and watch the storm.
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Composition of
the Atmosphere 
The atmosphere is made up of a mixture of atoms and
molecules of different kinds of gases. An atom is the
smallest unit of a chemical element that can exist on
its own. Molecules are made up of two or more atoms.
The atmosphere of Earth is composed of nitrogen,
carbon dioxide, water vapour and many other gases, as
well as particles of liquids and solids. 
As you can see in this figure, nitrogen is the most
abundant gas in the atmosphere. A little more than
three quarters of the air we breathe is nitrogen. Each
nitrogen molecule consists of two nitrogen atoms.

GASES IN DRY AIR Other
Gases

Percentage
by volume

Argon 0.93

Carbon Dioxide 0.036

Neon 0.0018

Helium 0.00052

Methane 0.00015

Krypton 0.00011

Hydrogen 0.00005

All
other
gases
(1%)

Oxygen
(21%)

Nitrogen
(78%)

Dry air in the lower atmosphere always has
the same composition.

Checkpoint
What would conditions on Earth
be like without the atmosphere?
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Global Warming 
Over the last 120 years, the average temperature of the
troposphere has risen by about 0.5 degrees Celsius. Was this
increase because of natural variations, or was it caused by
human activity? What effects could higher temperatures have?
Scientists have done a great deal of research to try to answer

these questions.

The Greenhouse Effect 
Gases in the atmosphere of Earth hold in
heat from the sun, keeping the atmosphere
at a comfortable temperature for living
things. The process by which gases in the
atmosphere trap solar energy is called the
Greenhouse Effect.
These solar energy-trapping gases are called
Greenhouse Gases. Water vapour, carbon
dioxide and methane are some of the

Greenhouse Gases. Human activities that
increase the level of Greenhouse Gases in the
atmosphere may be warming Earth’s

atmosphere. The burning of coal, oil and natural
gases in power stations, and the burning of fuel in traditional vehicles, releases
large amounts of Greenhouse Gases into the air. Deforestation means that trees
that would normally absorb carbon dioxide cannot remove it from atmosphere. If
the increased carbon dioxide means more heat is trapped, the result will be
global warming: a gradual increase in the temperature of the atmosphere of
Earth.
The amount of carbon dioxide in the atmosphere has been steadily
increasing. Between 1900 and 2000, global carbon dioxide emissions went
from 2 billion to 24 billion tons. It is predicted that if the level of carbon
dioxide doubles by the year 2100, the average temperature could go up by
as much as 3.5 degrees Celsius.

Sunlight enters the greenhouse and is absorbed. The interior
of the greenhouse radiates back energy in the form of
infrared radiation, or heat. The heat is trapped and held
inside the greenhouse, warming it.

Infrared
radiation cannot
pass through the
greenhouse roof

sunlight

Have you ever seen nervous headlines about Global Warming? If you
hate cold winters and love summer sports, you may wonder what
would be wrong with a slightly warmer world. Some scientists are
relaxed, too. But most experts are concerned about humanity’s impact
on climate change. Most changes in world climates are caused by
natural factors. In the last hundred years, however, human activity
has also had an effect on the climate and the atmosphere of Earth.
Two of the most important worldwide issues are Global Warming and
the climate change it causes.

Checkpoint
What are three possible effects
of global warming?
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Carbon Emissions 
Not everyone agrees about the causes of global warming. Some

scientists believe the rise in global temperatures is due to natural
variation in the climate rather than human activity. Solar energy increases
and decreases over time, which could cause periods of warmer and cooler
climates. The world’s 1.3 billion cows, because of the large amount of
methane they release, also have an impact on the Greenhouse Effect.
Even if these scientists are correct, the need to reduce carbon emissions is
still urgent. Human causes of carbon emissions, such as power stations
and cars, also greatly pollute the air and water that humans and animals
live in. This can cause health problems such as eye irritation, but can also
cause serious respiratory diseases. Animals are also affected by pollution.
The Chinese River Dolphin became extinct because of rising pollution
levels in its home, the Yangtze River.

Cleaning the Atmosphere
How can humans reduce our impact on Earth’s
atmosphere? Is it a job for scientists or for everyone?

Experts are working on cleaner forms of energy
production from renewable sources, such as solar or
wind energy. Cleaner forms of fuel, like hydrogen fuel
cells, are being developed for cars. And vehicles that
are more efficient and burn less fuel are being
designed.

These modern solutions, however, are often too
expensive to be used. But carbon emissions can be
reduced if everyone works together. Small actions,
like car sharing or turning lights off when leaving
a room, can make a big impact when combined.
Earth Hour is an annual global event run by WWF,
which demonstrates the energy saving that is
possible when a great number of people stop using
electricity at the same time.

Even missing the occasional burger can help! If
fewer burgers are needed, fewer methane-releasing
cows will be bred.

Comprehension Questions
What are two of the most important issues facing the world?

What could cause an increase in Earth’s temperature?

Explain the ‘Greenhouse Effect’.

What causes carbon dioxide levels in the atmosphere to increase?

Name a natural creator of Greenhouse Gases.

Why should humanity try to reduce carbon emissions?

How could you help reduce carbon emissions?7

6

5

4

3

2

1
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The Atmosphere

The atmosphere becomes thinner and thinner until it fades away into space, but
approximately three quarters of the atmosphere’s mass is within 11 kilometres of the surface of
Earth. It is this denser part of the atmosphere that keeps conditions on Earth the same. There is
no definite line between the atmosphere and outer space, although the Karman line, 100
kilometres above the surface of the planet, is often taken as the boundary (in the USA, people
who travel above an altitude of 80.5 kilometres/50 miles are classed as astronauts).

The atmosphere is made up of several layers; all of which vary in thickness. The first layer is the
troposphere, which goes up to between 7 and 17 kilometres from Earth’s surface. Above the
troposphere the layers are: the ozonosphere, the stratosphere, the mesosphere, the thermosphere,
the ionosphere and the exosphere, from 500 to 10,000 kilometres up. Each layer is very different
from the others, with its own distinct temperature and conditions. Some layers get cooler the
higher up they go, others get warmer.

Using all the information that you have on the atmosphere, write a paragraph describing it. 
Make sure that you include information on both its composition and its importance.

What is it about the composition of the atmosphere that helps life to exist on Earth?

What other essential requirements for life does the atmosphere ensure?

1

2

3
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Alexander 
Graham Bell

The story of the telephone is similar to the story of the invention itself. Bell developed new and
original ideas, but did so by building on older ideas and developments. Bell succeeded specifically
because he understood acoustics, the study of sound, and something about electricity. Other
inventors knew electricity well, but knew little of acoustics. The telephone is therefore a shared
accomplishment among many pioneers, although the credit and rewards were not shared equally.
That, too, is often the story of invention.

Telephone comes from the Greek word tele, meaning from afar, and phone, meaning voice or
voiced sound. Generally, a telephone is any device that conveys sound over a distance. A string
telephone, a megaphone or a speaking tube might be considered telephonic instruments, but for
our purposes they are not telephones. These transmit sound mechanically and not electrically. 

Speech is sound in motion. Talking produces acoustic pressure. 
Speaking into the tin of a string telephone, for example, makes the
line vibrate, causing sound waves to travel from one end of the
stretched line to the other. But a telephone reproduces sound by
electrical means. The Victorians called this ‘talking by lightning’.

On March 10, 1876, in Boston, Massachusetts,
Alexander Graham Bell invented the telephone.
Thomas Watson actually made the device; a crude thing made of a
wooden stand, a funnel, a cup of acid and some copper wire. But these
simple parts and the equally simple first telephone call – ‘Mr Watson,
come here, I want you!’ – hide a complicated past. Bell filed his
application just hours before his competitor, Elisha Gray, filed notice to
soon patent a telephone himself. Though neither man had actually built
a working telephone, Bell made his telephone operate three weeks later
using ideas outlined in Gray’s notice of invention; methods Bell did not
propose in his own patent.

How’s that? 

Bell’s
Telephone 



The history of the telephone begins at the start of human history. Man has always wanted to
communicate from afar. People have used smoke signals, mirrors, jungle drums, carrier pigeons
and semaphore to get a message from one point to another. But a phone was something new.
Francis Bacon partly predicted the telephone in 1627; however, his book New Utopia only described
a long speaking tube. A real telephone could not be invented until the electrical age began. And
even then, it didn’t seem desirable. The electrical principles needed to build a telephone were
known in 1831, but it wasn’t until 1854 that Bourseul suggested transmitting speech electrically.
And it wasn’t until 22 years later in 1876 that the idea became a reality. Before then, a telephone
might have been impossible to even think of.

A pioneer in the field of telecommunications, Alexander Graham Bell was
born in 1847 in Edinburgh, Scotland. He moved to Ontario and then

to the United States, settling in Boston, before beginning his career
as an inventor. Throughout his life, Bell was interested in the
education of deaf people. This interest lead him to invent the
microphone and, in 1876, his ‘electrical speech machine’. He set
up the first telephone exchange in New Haven, Connecticut. By
1884, long distance connections were made between Boston,

Massachusetts and New York City.

Bell imagined great uses for his telephone, but would he ever have
imagined telephone lines being used to transmit video images? Since

his death in 1922, the telecommunications industry has undergone an amazing
revolution. Today, deaf people are able to use a special display telephone to communicate. Fibre
optics are improving the quality and speed of data transmission. Actually, your ability to access
this information relies upon telecommunications technology. Bell’s ‘electrical speech machine’
paved the way for the Information Superhighway.

Telephone History 

Comprehension Questions

Who invented the first telephone? And when did he invent it?

What was the first telephone made of?

Why was Alexander Graham Bell successful?

What does the word telephone mean?

What kinds of communication did people use before the telephone was invented?

What was Alexander Graham Bell interested in throughout his life?

What was the telephone called originally?

What are deaf people able to use today for communication?8

7

1

6

5

4

3

2

Checkpoint
What is a telephone?

12
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Alexander Graham Bell was an acoustics expert with an understanding of electricity. When he
first thought of the principle that the telephone would be based on, he went to the famous
inventor Joseph Henry who inspired him to continue its development. He acquired financial
backing and hired Thomas Watson, an electrical designer and mechanic, as his assistant. They were
able to combine their expertise, and with the help of their lawyers, they created and patented the
first telephone. Although there was still a lot of work to be done, Bell and his team went on to
become very wealthy men.

On the 14th of February 1876, while Bell was away in Boston, his lawyers filed the patent for his
device at the patents office. They were only hours ahead of Elisha Gray, a rival competitor.
Three days later the patent was issued. Bell experimented with a water transmitter, using a
mixture of acid and water. It was while using this that Thomas Watson clearly heard the famous
line; ‘Mr Watson, come here, I want you’.  

The Telephone

Using all the information that you have on the telephone, write a paragraph describing 
how it was developed and how important it has become.

What two areas of expertise were required in the development of the telephone?

What process can the development of the telephone be compared to?3

2

1
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Charles Babbage
In 1943, Thomas J. Watson, who started the company IBM, said that he thought there was a world
market for about five computers. He was very wrong. There are now over 100 million personal
computers in use around the world – as well as the bigger computers used by large organisations.
In 1822, in England, Charles Babbage began working on a counting machine. He was given £1,500 of
government money to complete the job, and worked on it for the next ten years. This became known
as the Difference Engine Number 1. The government’s patience finally ended in 1834, when Babbage
still hadn’t finished building it, but had planned the first programmable computer. This included
programs (written using cards with holes in them), a reader which was able to get results from the
information, and a memory – all things that were found in later computers.
Babbage asked the government for money to make the new machine, but was refused. He then built
the Difference Engine Number 2. At two metres high, this was a slightly smaller and much simpler
model, which used only a small number of the 25,000 parts in the first machine. In 1991, 100 years
after Babbage’s death, a copy was built using his plans. It did what Babbage said it would do.
Babbage wasn’t recognised in his lifetime. Very few people knew about his work and most of them
weren’t interested.

Early Computers 
Later in the 19th century, in the US, Herman Hollerith used cards with holes when he invented a
machine to count government figures more quickly. The 1880 population count had taken eight
years, and people were worried that the 1890 one would take even longer. Hollerith’s machine, which
used electricity to read, sort and count the cards, did the job in a year.
The English mathematician Alan Turing led the move towards a machine that was able to ‘think’ in a
real way. He wrote a paper about a machine that could read and write information, with a memory to
hold it in, a central processor, and a program of mathematical commands. This became known as a
‘Turing Machine’. This was the real start of the computer age.
During the Second World War, Turing worked on reading secret German messages. The work also
included the building of a simple computer. After the war, he used his knowledge of mathematics to
write the first programming languages.
In Germany, Konrad Zuse started work on his first mechanical computer in 1934, but two years later
he changed to using electrical connections. In 1940, the war interrupted the building of his third
computer, but after a year he left the army and completed the Z3, an electrical machine which was
controlled by a program. The German air force helped him, and the Z3 was used to help build
aeroplanes and the V2 rockets. At the end of the war, Zuse’s latest machine was taken to Switzerland
to be finished.
This was the Z4, the first fully-programmable computer. It had a mechanical memory of 1,024 words.

Computers
Not long ago, all letters were written by hand or on
typewriters, and information was held mainly in
libraries. Affordable personal computers only appeared
in the 1980s, followed by the Internet and e-mail a
few years later. It is easy to forget how recent these
inventions are.
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From Large Machines to Small 

The first of the modern all-electronic computers was the ENIAC, built at the
University of Pennsylvania. It was begun in 1943 and used by the US army. It
was 150 square metres in size and needed an enormous amount of electricity.
It also became very hot, which was a great problem.
The first computer for business use, the UNIVAC 1, was also used to count
population. It became famous when it said that Dwight D. Eisenhower would
win the race to become president in 1952. Its operators refused to believe this
and reprogrammed it for a more likely result. When Eisenhower won easily,
somebody said, “The problem with machines is people.”
In the late 1950s, the transistor was invented. This was cheaper, smaller and
worked better than the old electronic connections. In 1958, Jack St. Clair
Kilby of Texas Instruments had the idea of putting a few transistors together
on a board. Today, hundreds of
thousands of electronic parts can
be put together on a board that is
no more than one centimetre
square.

Comprehension Questions
How did Charles Babbage contribute to the development of computers?

What did Herman Hollerith’s machine do?

Who really started the computer age? And how?

What was the Z3? And, what was it used for?

What were the problems with the ENIAC computer?

What is the significance of the transistor?6

5

4

3

2

1

Checkpoint
Who is Bill Gates?

Among a number of computer hobbyists in
California were Bill Gates and Paul Allen,
who started Micro-soft (later Microsoft).
IBM, which had seen the success of the
Apple II, was interested in selling its own
machine. Microsoft was given the job of
writing the operating system. IBM could use
this system, but not own it, so Microsoft
received $10 for every copy sold. IBM had
failed to realise that systems, not machines,
were going to make money in the future.
This was possibly the biggest mistake in the
history of computers.
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Computers are different from calculators because they can both store and use programs. Alan
Turing wrote a paper in which he said that any computer of a minimum capability was, in theory,
capable of doing the same as another far more advanced computer; so long as processing time and
storage capacity did not matter. He had realised the full potential of computers. Turing also
designed a very important test for artificial intelligence.

Today, computers are made small enough to fit into a child’s toy or into a watch, and they can be
powered by a small battery. Computers are vital today and many people have one. Laptop
computers allow people to work anywhere, and now information can be passed from one computer
to another using wireless connections. There are many different types of computers, but they all
have vital features in common. 

Computers

Using all the information that you have on computers, write a paragraph describing the work of any
two men who have worked on the development of computers.
What were the important characteristics of the machine that Charles Babbage invented? 

What was the significance of these characteristics?

What two developments have led to small modern day programmable computers?4

3

2

1
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Whoosh! Millions of tiny but dangerous aliens are invading the respiratory system. The aliens
are pulled into the nose when breathing in. The cilia in the nasal cavities trap some aliens, and
others get stuck in mucus. But many aliens get past these defences. After tumbling in air currents,
thousands of the invaders enter the lungs. Many aliens implant themselves in the alveoli!
The ‘aliens’ are not tiny creatures from space. They are the substances found in cigarette smoke. 
In this section you will learn how tobacco smoke damages the respiratory system.

Chemicals in Tobacco Smoke 
With each puff, a smoker inhales over 4,000 different chemicals. Some of the most deadly chemicals
in tobacco smoke are tar, carbon monoxide and nicotine.

Tar
The dark, sticky substance which forms when tobacco burns is tar. When someone inhales
tobacco smoke, some tar settles on cilia that line the trachea and the other respiratory organs. Tar
makes cilia clump together so that they can’t prevent harmful materials from getting into the lungs.
Tar also contains chemicals that have been shown to cause cancer.

Carbon Monoxide
Some substances, including
tobacco, produce a colourless,
odourless gas when burned.
This gas is carbon
monoxide. This is dangerous
to inhale because its
molecules bind to
haemoglobin in red blood
cells. When carbon monoxide
binds to haemoglobin, it takes
the place of some of the
oxygen that the red blood
cells usually carry, so they
carry less than their normal load of oxygen throughout the body. To make up for the lack of
oxygen, the breathing rate increases and the heart beats faster. Smokers’ blood may contain too
little oxygen to meet their bodies’ needs.

Nicotine
Another dangerous chemical found in tobacco smoke is nicotine. Nicotine is a drug that speeds
up the activities of the nervous system, heart and other organs. It makes the heart beat faster and
raises blood pressure rise. Nicotine causes addiction, or physical and psychological dependence.
Smokers feel an intense need, or craving, for a cigarette if they go without one.  Addiction to
nicotine is one reason why smokers have difficulty quitting. Nicotine patches or nicotine gum can
help ease this need.
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Carbon Monoxide in the Blood

None One pack Two packs
cigarettes per day

Smoking and Your
Health



Comprehension Questions
What are the ‘aliens’? And, what do they do?

When a smoker smokes a cigarette, what happens?

What is tar? And, what does it do to the respiratory system?

How is carbon monoxide harmful?

What is nicotine? And, is it safe for the human system?

Why might smokers not be able to do sports?

What can result from smoking in the long-term?7

6

5

4

3

2
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Respiratory System Problems 
Tobacco smoke harms the respiratory system in several ways. For example, because their cilia can’t
sweep away mucus, many smokers have a frequent cough. The mucus build up also limits the space
for air flow, decreasing oxygen intake. Because they are not getting enough oxygen, smokers may
not be able to participate in vigorous sports. Long-term or heavy smokers may be short of breath
during light exercise.

Some serious respiratory problems can result from long-term
smoking. Over time, smokers can develop bronchitis, emphysema
and lung cancer. Tobacco smoke is the most common preventable
cause of major illness and death.

EXPLORING the Respiratory System
On its path into the lungs, air passes through several structures
that clean, warm and moisten it. Once
in the lungs, the oxygen in the air can
enter your bloodstream.

Nose Air enters the body
through the nostrils. The lining
of the nose is coated with cilia
and mucus, which trap particles,
and warm and moisten the air.

Bronchus Air moves
from the trachea into
the right and left
bronchi. One bronchus
leads to each lung.
Part of each bronchus
is outside the lung
and part is inside.

Epiglottis

Larynx

Checkpoint
How does the tar in cigarette
smoke affect the body?

Pharnyx Air moves downward
from the nose into the throat or
pharynx. Part of the pharynx is
also a passageway for food.

Trachea The trachea leads
from the pharynx to the
lungs. The walls of the
trachea are made up of
rings of cartilage which
protect the trachea and
keep it from collapsing.

Lungs After it reaches the
lungs, air moves through
smaller and smaller
bronchi until it reaches
the alveoli. In the alveoli,
oxygen passes into the
blood and carbon dioxide
passes out of the blood.
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Healthy Eating

MyPyramid 

MyPyramid has been developed by nutritionists to help
people plan a healthy diet. MyPyramid separates food into six
groups. It also indicates how many servings from each group
should be eaten every day to maintain a healthy diet. You can
combine the advice within the pyramid with knowledge of
your own food preferences. By doing this, you can have a
healthy diet containing foods you like.

What is a ‘Healthy Diet’? 
Eating more fresh fruits and vegetables? Not skipping breakfast?
Cutting down on soft drinks and chips? 
The six types of nutrients: carbohydrates, fats, proteins, vitamins,
minerals and water are part of a healthy diet.
The Dietary Guidelines describe a healthy diet as one that: 
� emphasises fruits, vegetables, whole grains and fat-free or

low-fat milk and milk products;
� includes lean meats, poultry, fish, beans, eggs and nuts;
� is low in saturated fats, trans fats, cholesterol, salt (sodium) 

and added sugars.
Luckily, nutritionists have developed some aids: Food Labels and
MyPyramid.

Food Labels
After a long day, you and your friends stop at a store on your way
home from school. What snack should you buy? How can you
make a wise choice?
One thing you can do is read the information provided on food
labels. The United States Food and Drug Administration (FDA)
requires that all food items except meat, poultry, fresh vegetables
and fresh fruit must be labelled with specific nutritional
information.

Checkpoint
What types of food should make up the
largest portion of a person’s diet?
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Find your balance between food and physical activity
- Be sure to stay within your daily calorie needs.
- Be physically active for at least 30 minutes most days of the week.
- About 60 minutes a day of physical activity may be needed to prevent weight gain.
- For sustaining weight loss, at least 60 to 90 minutes a day of physical activity may be required.
- Children and teenagers should be physically active for 60 minutes every day, or most days.

Make half your
grains whole
* Eat at least 85g

of whole-grain
cereals, breads,
crackers, rice
or pasta
everyday

* 28g is about 1
slice of bread,
about 1 cup of
breakfast
cereal, or 1/2
cup of cooked
rice, cereal or
pasta

Vary your veggies
* Eat more 

dark-green
veggies like
broccoli,
spinach and
other dark leafy
greens

* Eat more
orange
vegetables like
carrots and
sweet potatoes

* Eat beans and
peas like pinto
beans, kidney
beans and
lentils

Focus on fruits
* Eat a variety

of fruit
* Choose

fresh, frozen,
canned or
dried fruit

* Go easy on
fruit juices

Get your 
calcium-rich foods
* Go low fat or

fat-free when
you choose
milk, yogurt and
other milk
products

* If you do not
or cannot
consume milk,
choose lactose-
free products
or other
calcium sources
such as fortified
foods and
beverages

Go lean with
protein
* Choose 

low-fat or
lean meats
and poultry

* Bake it, broil
it or grill it

* Vary your
protein
routine:
choose more
fish, beans,
peas, nuts and
seeds

Eat 170g every day Eat 2 1/2 cups every
day

Eat 2 cups every
day

Have 3 cups every
day (for kids aged 2
to 8, it is 2)

Eat 156g every day

For a 2000-calorie
diet, you need the
amounts below from
each food group.

Know the limits on fats, sugars and
salt (sodium)

- Get most of your fat from fish, nuts
and vegetable oils.

- Limit solid fats like butter, stick
margarine, shortening and lard, as well
as foods that contain these.

- Check the nutritional information to
keep your saturated fat, trans fat and
sodium intake low.

- Choose food and beverages that are
low in added sugars. Added sugars
contribute calories with few, if any,
nutrients.

Comprehension Questions
What can healthy eating involve?

What do ‘Food Labels’ include?

How does MyPyramid help you?

Which food types are made from grains?

What does each colour from MyPyramid introduce?

How can you find the balance between food and physical activity?6

5

4

2

3

1
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Smoking 
and Lifestyle

Even if you eat five portions of fruit and vegetables a day and exercise regularly, healthy
behaviour means little if you are a smoker.

Everyone knows that smoking is bad for your health, but not enough people give it their full
attention. There are many diseases caused by smoking: most are from smoking-related cancers,
but there are also other serious diseases such as cardiovascular disease and emphysema.

The main concern for those who smoke is the risk of an early death, as it is now widely known
that many smokers die young. However, there are other risks too; smokers generally suffer from
poorer health in old age. One of the biggest concerns over smoking is the damage that it does to
the health of non-smokers through passive smoking.

On the other hand, more and more people are becoming aware of a complete healthy lifestyle. 
A very important part of this is obviously diet. Most food packages have detailed information on
nutrition, and calculating the nutritional value of your diet is an important step towards leading
a healthier lifestyle.

Using all the information that you have on smoking, write a paragraph on the health risks of
smoking.

How does smoking affect your day-to-day lifestyle?

What are the three most important features of a healthy lifestyle?

2

3

1
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Humans in Space
Space pioneers   
Astronomy is one of the world’s oldest sciences, with the earliest Babylonian star catalogues being
made in 1200 BCE. But it is only with recent technology that humanity has been able to leave
Earth’s atmosphere. After the first flight in 1903, scientists and explorers managed to launch
humans into space remarkably quickly. These are the pioneers who helped to achieve this dream.
Sergei Korolev
Born 12th January 1907, Zhytomyr, Russian Empire
Sergei Korolev was the driving force behind the Soviet space programme. He designed Sputnik, the
first satellite to orbit Earth, and the Vostok spacecraft, which sent the first man into space. Known
to the public as the Chief Designer, his name was only released many years after his death in 1966.
Korolev pushed himself extremely hard in order to beat the United States in the Space Race, as
well as to maintain funding for the Soviet space programme. This effort brought him serious health
issues. He died only three years before the American lunar landing; his death at the time when he
was developing his own lunar programme was a large factor in the United States being the first
nation to reach the moon.
Wernher von Braun
Born 23rd March 1912, Wirsitz, German Empire
Wernher von Braun started his rocketry career in Germany. He designed the V-2 rockets that were
used by the German Army. His great passion, however, was space travel. He improved the V-2
design for NASA in the United States, leading eventually to the Saturn V rocket, which carried
astronauts to the moon. He initially struggled in America with the conditions under which he and
his team worked, but was given greater resources when the government started competing in the
Space Race more seriously. Von Braun was famous, appearing on television and working with Disney
on Man in Space. This was in contrast to the secrecy of his great rival, Sergei Korolev, whom he
never met.
Yuri Gagarin
Born 9th March 1924, Khushino, Russia
Yuri Gagarin was the first person to go into space. He orbited Earth in the Vostok spacecraft on the
12th of April, 1961. Gagarin was one of 20 potential cosmonauts in the training programme. He
excelled in the programme, and his small size meant he was suited to the tiny spacecraft. He was
also a likable man, impressing Sergei Korolev when he was the only man to remove his shoes
before entering the training capsule. His ability and popularity led him to be chosen for the first
mission into space by 16 of the 19 other candidates. After his trip to space, he became a national
hero, earning the highest possible recognition.
Neil Armstrong
Born 5th August 1930, Wapakoneta, United States
Neil Armstrong was the first man on the moon. He was launched into space with Buzz Aldrin and
Michael Collins by the Saturn V rocket. Armstrong and Aldrin then set foot on the moon on the 20th

of July, 1969. As Armstrong made his first step, he famously said, “That’s one small step for a man;
one giant step for mankind.” He was chosen as command pilot for the mission because of his great
skill at piloting the moon lander. During training, he tested the abilities of the lander to the limit
so that he knew exactly what it was capable of. In one session, he ejected only half a second
before the time when his parachute would no longer have opened. His ability was needed as he
landed on the moon. The landing area was too dangerous for an automatic landing, so he had to
pilot the lander manually.
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Comprehension Questions
How long did it take humanity to get into space after the first flight?

Which designer was well known during his life?

How did shoes play a role in the first manned mission to space?

What skill made Armstrong suitable for his job?

What does the word ‘satellite’ mean? And, what are they used for?

What do Global Positioning Satellites do? 

How were Geosynchronous Satellites useful in the summer of 2008?

What are the United States and Russia co-operating on?8

7

6

5

4

3

2

1

Artificial satellites 

The world was astounded on the 4th of October, 1957, when the Soviet Union launched the first artificial
satellite into orbit around Earth. A satellite is any natural or artificial object that revolves around an
object in space, just as the moon revolves around Earth. This satellite, Sputnik 1, orbited Earth every
96 minutes. Three months later, the United States launched Explorer 1 into orbit. Since then, thousands
of artificial satellites, including space stations, have been launched into orbit. Satellites and space
stations are used for communications, navigation, collecting weather data and research.
Satellites
Artificial satellites are used to relay telephone calls, to measure the atmosphere of Earth and to
photograph weather systems, crops, troops and ships. In addition, two dozen Global Positioning
Satellites give off signals that can be picked up by small receivers on Earth, which can then tell you
exactly where you are on the surface of Earth. Geosynchronous Satellites revolve around Earth at the
same rate that Earth rotates. Above the equator, they seem to hover over a given point on Earth. These
satellites are used to map weather patterns and to relay television signals. Using these satellites, the
2008 Beijing Olympic Games was broadcast to an estimated 4.7 billion people: 70% of the world’s
population!
Space Stations
A space station is a large satellite that people can live in for long periods. The first space station, the
Soviet Union’s Salyut, was launched in 1971. In 1973, the United States launched Skylab, which
carried a series of telescopes and scientific experiments. The former Soviet Union, which included
Russia, launched the Mir space station in 1986. Astronauts from many countries, including Americans,
visited Mir. Five space agencies, including the American and Russian agencies, are co-operating on the
International Space Station, which is currently in orbit, and has been continually inhabited by
different astronauts for over a decade. 

The International Space Station is a co-operative
project involving the American, Canadian, European, Russian
and Japanese space agencies. This is the station in orbit.
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History of the Universe
The Andromeda Galaxy is the most distant object you can see
with the naked eye. Light from this galaxy has travelled for 2 million years before
reaching your eyes. When that light finally reaches your eye, you are seeing what
the galaxy looked like 2 million years ago. It is as if you are looking back in time.
Astronomers have photographed galaxies that are billions of light-years away. Light
from these galaxies travelled for billions of years before it reached telescopes on
Earth. From these observations, astronomers have inferred that the universe is
incredibly billions of years old.

Moving Galaxies
To study how and when the universe formed,
astronomers use information about how
galaxies are moving. Astronomers can measure
how far away different galaxies are. By
examining the spectrum of a galaxy,
astronomers can tell how fast the galaxy is
moving, and whether it is moving away from
our galaxy or towards it. Only a few nearby
galaxies are moving towards our galaxy. In the
1920s, Edwin Hubble, an American astronomer,
discovered that the farther away a galaxy is
from us, the faster it is moving away from us.
The Hubble Space Telescope was named after
Hubble in honour of this and other important
discoveries. 

To understand how the galaxies are moving,
think of raisin bread dough that is rising. If
you could shrink yourself to sit on a raisin, you
would see all the other raisins moving away
from you as the bread dough rose. The farther
away a raisin was from you, the faster it would
move away, because there would be more bread
dough to expand between you and the raisin.
No matter which raisin you sat on, all the other
raisins would seem to be moving away from
you. You could tell that the bread dough was
expanding by watching other raisins. The
universe is like the raisin dough. The galaxies
in the universe, like the raisins in the dough,
are moving away from each other. In the
universe, it is space that is expanding, like the
dough between the raisins.

Galaxies photographed by the Hubble
Space Telescope

The Big Bang Theory
To understand how the galaxies moved in the past,
imagine you could run time backward. All of the
galaxies would then be moving together instead of
apart. All of the matter in the universe would
eventually come together at a single point. At that
time, billions of years ago, the universe was small, hot
and dense. The universe then exploded in what
astronomers call the Big Bang. 
According to the Big Bang Theory, the universe formed
in an enormous explosion about 14 billion years ago.
Since the Big Bang, the universe has been expanding
rapidly. Because of the Big Bang, the universe is
billions of times larger than it was billions of years
ago. To understand this change in size, picture a tiny
pea. Pretend you can blow it up to be as big as Earth.
You would be inflating the pea by about two billion
times. Like the pea, the universe in which you live was
once very small. The universe has been growing rapidly
ever since the Big Bang. Astronomers have concluded
that the galaxies are moving away from each other as a
result of the Big Bang. 
Since astronomers know approximately how fast the
universe is expanding now, they can infer how long it
has been expanding. Astronomers estimate that the
universe has been expanding 14 billion years.
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Most of the distant galaxies
astronomers have observed are
moving away from our galaxy.

Formation of the Solar System
After the Big Bang, matter in the universe separated
into galaxies. Gas and dust spread throughout the
space in our galaxy. Where the solar system is now,
there was only cold, dark gas and dust. 
About five billion years ago, a giant cloud of gas and
dust, or a nebula, collapsed to form the solar system.
Slowly the nebula shrank to form a spinning disk. As
gravity pulled some of the gas into the centre of the
disk, the gas became hot and dense enough for nuclear
fusion to begin. The sun was born.

Elsewhere in the disk, gas and dust formed solid
spheres smaller than the sun. The spheres closest to
the sun lost most of their gases and became the inner
planets Mercury, Venus, Earth and Mars. The spheres
farthest from the sun became the gas giants: Jupiter,
Saturn, Uranus and Neptune. Between the inner planets
and the gas giants, the asteroids formed. Beyond the
gas giants, a huge cloud of ice and other substances
formed. This cloud is probably the main source of
comets. Pluto also formed in this region.

Checkpoint
Which way are most galaxies
moving relative to each other?

     The Future of the Universe
What will happen to the universe in the
future? One possibility is that the universe
will continue to expand, as it is doing now.
All of the stars will eventually run out of fuel
and burn out, and the universe will be cold
and dark. Another possibility is that the force
of gravity will begin to pull the galaxies back
together. The result will be a reverse Big
Bang, or ‘Big Crunch’. All of the matter in the
universe will be crushed into an enormous
black hole.
Which of these possibilities is more likely? The
answer depends on how strong the total force
of gravity pulling the galaxies together is.
This force depends on the total mass of the
universe. It is very difficult for astronomers to
estimate this mass because much of it is in
the form of particles that do not give off
electromagnetic radiation. The evidence so far
suggests that the total mass of the universe is
not great enough to pull the galaxies back
together again. However, more research needs
to be done to solve this problem. 
Astronomy is one of the oldest sciences, but
there are still many discoveries to be made
and puzzles to be solved about this universe
of ours!

This engineer is checking data
from the Hubble Space Telescope.
The telescope can be controlled
from this room.

Comprehension Questions
Do you need a telescope to see the Andromeda Galaxy?

How far away are these galaxies?

How many galaxies are moving towards our galaxy?

What discovery did Edwin Hubble make in the 1920s?

What does the text compare the expanding universe to?

How was the universe formed billions of years ago?

What have the galaxies been doing since the Big Bang?

How did the planets Mercury, Venus, Earth and Mars come into existence?

What might happen to the universe in the future?9

5

8

7

6

4

3

2

1
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Many people know about the first man into space and the first man on the moon. Yuri
Gagarin and Neil Armstrong are names that people always associate with space travel. However,
not many people know about the very first traveller from Earth. Her name was Laika; she was a
dog. 

Before a human was sent into space, it had to be established whether a living creature could
survive in a weightless environment. The Soviet Union took stray dogs from the streets of
Moscow and trained them for space travel. They were put into progressively smaller cages for
fifteen to twenty days at a time. Three dogs were used during the development stage of the
mission: Laika, Albina and Mushka.
Russia had already astounded the world by launching Sputnik 1 into orbit only a few weeks
before; now it was amazed again as Laika was launched into space on board Sputnik 2. Officials
announced shortly after the launch that the dog would not be coming back. 
In order for her to survive a few days, there was an oxygen generator, a carbon dioxide absorbing
device and a cooling fan so that the temperature would not exceed 15 degrees Celsius. There was
also food for her, which was a kind of jelly.

An official statement later announced that Laika had survived four days. However we now know
that she died within a few hours, by the fourth orbit, from overheating and stress. Sputnik 2
circled the Earth 2,570 times before finally burning up in the Earth’s atmosphere.
Laika proved that living creatures could survive weightlessness, and this was one of the essential
discoveries needed before Man could travel into space.

Space

Using all the information available to you, write a paragraph on what you consider to be the 
most  important discoveries for space travel.

What developments in fuel have enabled space travel?

What invention has proved to be the most important in day-to-day life?3

2

1
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A
absorbing: taking in liquid or gas like a sponge

takes in water

abundant: common‚ exists in large quantities

access: to find information

accomplishment: something successful or impressive
that is achieved after a lot of effort
and hard work

accumulated: slowly gathered over a long period of
time

acoustics: the scientific study of sound

addiction: a strong desire to do or have
something regularly

affordable: cheap

alien: a creature from another world

alveoli: the tiny air sacs in your lungs from
which the blood absorbs oxygen to
take to the rest of your body

approximate: to be close to a particular number but
not exact

artificial 
intelligence: the study of how to make computers

do intelligent things that people can
do, such as think and make decisions

astound: to surprise or shock

B
board: a flat wide piece of wood, plastic, etc.

that you can use to show information

breathe: to take air into your lungs and send it
out again

broadcast: send television or radio signals to the
consumer

broil: method of cooking

bronchitis: an illness that affects your breathing
and makes you cough

C
cardiovascular: relating to the heart and lungs

chunks: large, uneven pieces

cilia: tiny hairs that help protect your lungs
and air pipe

collapsed: fell in on itself

comet: fast moving object in space‚ made of
rock‚ dust and ice that orbits the sun

competitor: a person, team, company, etc. that is
competing with another

consideration: a fact that you think about when you
are making a decision or working
something out

consume: to use time, energy, goods, etc.

continental: the area on the continent of North
America covered by the USA

cosmonaut: the Soviet term for astronaut

GLOSSARY
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count: to calculate the total number of
things or people in a group

craving: an extremely strong desire

D
deaf: unable to hear anything or to hear

well

definite: precise

deforestation: cutting down trees

dense: difficult to see through or breathe in

device: a machine or tool that does a special
job

dough: a mixture of flour and water, ready to
be baked into bread

downpour: a lot of rain that falls in a short time

dust: dry powder consisting of very small
bits of dirt‚ earth‚ rock or sand

E
eject: quickly leave a damaged vehicle

emphysema: a serious disease that affects the
lungs, making it difficult to breathe

enormous: very big in size or in amount

equipment: the tools‚ machines‚ clothes, etc. that
you need to do a particular job or
activity

estimate: judge the size or amount of something
without calculating it exactly

extinct: when there are no members left of a
species

evidence: facts or signs that show clearly that
something exists or is true

expanding: becoming larger in size

experiment: a scientific test done to find out how
something reacts under certain
conditions

F
fibre optics: the process of using very thin threads

of glass or plastic to carry information
in the form of light‚ especially in
telephone lines

fuel: a substance such as coal, gas or oil
that can be burned to produce heat or
energy

funnel: a thin tube with a wide top

G
geosynchronous: the satellite matches the spinning of

the Earth so that it is always above
the same point on the Earth as it
orbits

globe: the world

grains: the seeds of crops such as corn, wheat
or rice that are gathered for use as
food, or these crops themselves

gravity: the force that causes something to fall
to the ground or to be attracted to
another object with mass
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H
haemoglobin: the protein that carries oxygen around

your body

harmful: will cause harm

hover: float in the air

hypothesis: an idea that is suggested as an
explanation for something‚ but that
has not yet been proved to be true

I
ignites: starts burning

inferred: formed an opinion that something is
probably true because of information
that you have

inflating: filling something with air or gas so it
becomes larger

inquiry: a process to find out about something

intake: the amount of food, drink etc that you
take into your body

intense: having a very strong effect

investigation: a study to find out the true causes of
something

L
label: a piece of paper or other material that

is attached to something and gives
information about it

launch: to send a weapon or spacecraft into
the sky or into space

lean: when there is not much fat on
something

lunar: to do with the moon

M
meteoroid: a piece of rock or metal flying through

space

molecule: the smallest unit into which any
substance can be divided without
losing its own chemical nature

mucus: a thick liquid produced in parts of
your body, which traps things like
germs and dirt to help protect your
body

N
naked eye: the eye without visual aids such as

telescopes 

nebula: a mass of dust and gas in space,
which often appears as a bright cloud
in the sky at night

nuclear fusion: a nuclear reaction in which the central
parts of atoms join together

nutrients: chemicals or food that provide what is
needed for plants and animals to live
or grow

nutrition: the substances in food that help you
stay healthy



30

O
odourless: without a smell

orbit: the curved path travelled by an object
which is moving around another much
larger object such as the Earth, the
sun, etc.

overheating: to become too hot

P
parachute: a folding cloth device that makes it

possible to float down from a great
height

patent: a special document that gives you the
right to make or sell a new invention
or product that no one else is allowed
to copy

phenomenon: something that exists in science which
is difficult to explain

pioneer: the first person to do, invent or use
something

pollute: introduce harmful substances into the
environment

portion: an amount of food for one person,
especially when served in a restaurant

potential: a special quality or ability that could
develop to make a person more
important or powerful

poultry: meat from farm birds such as chickens
and ducks

predicted: said that something (the telephone)
would happen

preliminary: something that is done first to
introduce or prepare for something
else

processor: the central part of a computer that
deals with the commands and
information it is given

puff: the action of taking the smoke from a
cigarette or pipe, etc. into your lungs

Q
quit: to stop doing something, especially

something that is bad or annoying

R
relay: if radio or television signals are

relayed, they are received and sent by
one station to another further away

renewable: can be used again, will not run out

reusable: can be used again

reverse: to turn something over or around

S
saturated fat: a type of fat from meat and milk

products that is thought to be less
healthy than other kinds of fat from
vegetables or fish

semaphore: a system of sending messages using
two flags which you hold in different
positions to represent letters and
numbers

serving: an amount of food that is enough for
one person

shrink: to become smaller
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sophisticated: very well designed and very advanced‚
and works in a complicated way

sort: a group or class of people, things, etc.
that have similar qualities or features

spectrum: a complete range of radio, sound, etc.
waves

spinning: turning around very fast

stray: homeless

stress: a person or animal is extremely
worried or uncomfortable, often
causing high blood pressure

T
transmit: to allow sound or light to travel

through or along it

tremendous: very big

tumbling: falling quickly and suddenly‚ especially
with a rolling motion

V
vapour: mass of very small drops of liquid,

which float in the air or atmosphere

vehicle: a machine with an engine that is used
to take people or things from one
place to another

vibrate: to shake quickly and continuously with
very small movements

vigorous: using a lot of energy or strength

W
weightless: when there is no gravity
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Optional Reading
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Journey to the Centre
of the Earth 

By Jules Verne 
ELT Abridgement by Alan C. McLean
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Late one Sunday afternoon in May 1863, my uncle, Professor Lidenbrock, came home early.We
lived in a house in the city of Hamburg. He was very excited.
Martha, our cook, was worried. ‘Why is Professor Lidenbrock here so early?’ she cried. ‘His dinner
isn’t ready yet.’
I told Martha not to worry and she went back to the kitchen. I started to go upstairs to my
room, but Uncle Otto’s voice stopped me.

‘Axel, come here!’ he shouted.
I entered his room. My uncle was sitting at his desk. He was looking at an old book.
‘Look at this!’ he exclaimed. ‘What a book! It’s more than six hundred years old. It’s wonderful!’ 
‘What is this wonderful book called?’ I asked. But my uncle did not hear me at first. He kept

opening and shutting the book and talking about it aloud. I repeated my question.
‘This book is a translation of a famous Icelandic book. It was written by Snorri Sturlasson in the

twelfth century.Ah, what’s this?’
A piece of parchment fell out of the book.There were strange letters written on it. My uncle

picked it up and looked at it. He became even more excited.
‘Why, it’s written in runes.’
‘What are runes, uncle?’ I asked.
‘Runes are the letters of the Old Icelandic alphabet, of course,’ my uncle replied impatiently. ‘I can
read runes, but I can’t understand this.What does it mean?’



And he began to talk to himself again. I was used to that. My uncle Otto was a little strange
sometimes. He gave lectures at the University of Hamburg. He was a famous geologist; he knew
more about the earth than any other scientist. Other geologists came from all over the world to
learn from him. I learned about geology from him. He was a very good teacher.When my parents
died, I came to live with him. I often helped him in his work. I was proud to be the assistant of
such a famous man.
He started to walk up and down the room with the parchment in his hand. He was a tall man
with a full beard. He looked puzzled.When he was puzzled, he usually became angry. He was
getting angry now.
Martha opened the door of the study.
‘The soup is ready, Professor,’ she said.
‘Damn the soup!’ cried my uncle, ‘and damn her who made it!’
Poor Martha closed the door and ran back to the kitchen.
I followed her and sat down to dinner. Martha was a very good cook and I was hungry. I was just
finishing my dinner when my uncle called my name again. I got up from the table immediately and
rushed back to his study. My uncle was sitting at his desk. He was staring at the parchment.

35
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‘These are runes,’ he said, ‘but the letters are mixed up.That is why I cannot understand it. It is
written in a secret code.And there is something else.’
‘What?’ I asked.
‘The book and the parchment are not written in the same handwriting.The writing of the
parchment is later than the writing of the book.Therefore I think that this parchment was written
by someone who owned the book.’
My uncle continued to stare at the writing on the parchment.Then he used a magnifying glass to
make the letters bigger. He looked at the parchment again. He pointed to a line of letters.
‘Arne Saknussemm!’ he exclaimed. ‘Why, that’s an Icelandic name. Saknussemm was a famous
Icelandic scientist of the sixteenth century. He made many great scientific discoveries. He must
have owned this book!’ 
‘But why should Arne Saknussemm want to hide what he had discovered?’ I asked. ‘Why should
he keep it secret?’
‘I don’t know,’ my uncle replied, ‘but I am going to find out. I will neither eat nor sleep until I have
discovered the secret.’
My uncle guessed that the secret message was written in Latin and not Icelandic. Scientists of the
sixteenth century always wrote about their discoveries in Latin. He tried reading the letters
forwards, then backwards, but they still made no sense.
He hit his desk with his fist. ‘That’s not it!’ he cried. ‘It doesn’t make any sense!’ And he ran out of
the house and slammed the door behind him.
Martha and I watched him go. ‘He has gone without his dinner,’ she said. ‘He will starve.’
‘We will all starve, Martha,’ I said. Martha went back to her kitchen, shaking her head.



When she had gone, I picked up the parchment and studied it. I tried to arrange the letters so
that they formed Latin words. But it was impossible. I tried every combination of letters I could
think of, but I still couldn’t make any sense of it. I became hot. I felt I couldn’t breathe. I picked up
the parchment and started to fan myself with it. I saw the back of the parchment and then the
front. Suddenly I saw some Latin words which I knew: creterem, a crater, terrestre, of the earth.You
can imagine how excited I was. I had broken the secret code!
At last I calmed down. ‘Now let’s see what it says,’ I said to myself. I spread the parchment out in
front of me and started to read it. I managed to understand all of it.
For some moments I sat there without moving. I was frightened by what I had read.Was it
possible? Had this really happened? Had some man really been brave enough to do this? And then
I jumped up out of my seat.
‘Oh no,’ I cried. ‘My uncle must not find out about this.When he reads this, he will want to do it
himself. He will want to take me with him.We will never return to Hamburg. I must stop him
from reading it!’
I took the parchment over to the fire. I was just going to burn it when the door opened and my
uncle appeared.
I just had time to put the parchment back on the table. My uncle did not see me. He was still
thinking about the secret message. He studied the parchment all night. I fell asleep on the couch.
When I woke up, it was morning. My uncle was still staring at the parchment. His face was white
and his eyes were red. I felt sorry for him. I knew the secret of the parchment, but I could not tell 

my uncle. I knew he would want to follow in the footsteps of the old Icelandic scientist.That
would be very dangerous.
The morning passed.There was no breakfast and no lunch. I was very hungry. I started to change
my mind. Surely I could stop him from making such a dangerous journey?
About two o’clock my uncle put on his hat to go out. I decided to tell him.
‘Uncle Lidenbrock,’ I said. ‘Have you found the secret of the code?’
He said nothing, but he shook his head and stared at me.
‘I think I have found the answer,’ I said. I showed him the words I had written down:

Go down into the crater of Sneffels which the shadow of Scartaris touches before July. Then you
will reach the centre of the earth. I have done this. 
Arne Saknussemm
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When my uncle read this, he gave a great cry and jumped up. Books flew everywhere.
He walked up and down for a few moments.Then he turned to me. He asked me the time. I told
him it was three o’clock. My uncle was surprised.
‘Is that the time?’ he asked. ‘We must have some lunch.And then pack my box.’
‘What?’ I asked.
‘After that, pack your own box,’ he said, and walked out of the room.

We ate lunch together and then he called me into his study.
‘Axel,’ he said kindly, ‘you are a very clever young man and you have helped me greatly. I will not
forget this. Now bring me that atlas from the bookshelf.’
I did as my uncle asked. He showed me the places Arne wrote about on the map of Iceland. I saw
that Sneffels was a huge mountain, nearly five thousand feet high.
‘But this mountain is a volcano.And you can’t go down into the centre of a volcano.You would
die of the heat.’
My uncle smiled. ‘But Sneffels is an extinct volcano. It has not erupted since the year 1229. Now it
is quite cold. Sneffels has several craters. Only one leads to the centre of the earth.Arne tells us
that the mountain Scartaris casts its shadow over this crater at the end of June.’
‘But everyone knows that the centre of the earth is very hot. It is impossible to go there and
come back alive.’My uncle smiled. ‘Impossible, is it? Well, we are scientists and we should go there
and see for ourselves.We leave for Iceland the day after tomorrow!’
The next day we prepared for our journey. Guns, tools, and scientific instruments arrived all day
and were packed into boxes.
Poor Martha watched this activity. ‘Professor Lidenbrock is going away,’ she said. ‘Is he mad?’ I
nodded.
‘Where is he taking you?’
I pointed down towards the centre of the earth.
‘To the cellar?’ Martha asked.
‘No, Martha,’ I replied. ‘Farther down than that.’

At last everything was packed up and 
we set off on our journey.We travelled
by steamer to Copenhagen.There we 
met a Danish scientist who gave us 
letters of introduction to the most 
important men in Iceland. From 
Copenhagen we sailed north to 
Iceland.



The sea was very rough and my uncle was sea-sick for most of the voyage. But when we arrived
in Reykjavik, the capital of Iceland, he was happy and excited. He did not want to explore
Reykjavik.
‘The most interesting part of Iceland is under the ground, he said.
We immediately set off for the home of Dr Fridriksson. My uncle had a letter of introduction to
him. He told Fridriksson that he was interested in exploring Iceland’s geology.
‘That is a very interesting subject,’ said Fridriksson. ‘Iceland has many volcanoes which have not
been explored. For example, look at the mountain behind us. It is called Sneffels. It has a very
interesting crater, but no one ever visits it.’
‘Really?’ said my uncle. He appeared to be calm, but I knew that he was very excited. ‘Is this
volcano extinct?’ 
‘Oh yes,’ said Fridriksson. ‘It has not erupted for the last five hundred years.’
‘Well,’ said my uncle, ‘I think perhaps we shall explore this Seffel … Fessels… what do you call it?’
‘Sneffels,’ said Dr Fridriksson.
Fridriksson was very helpful. He arranged for a guide called Hans to take us to Sneffels. I liked
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Hans immediately. He was a big man who moved slowly and did not say very much. My uncle
liked him too.

‘Hans is a good man,’ he said, ‘but he does not yet know what he is going to do with us.’
‘So he’s coming with us to…?’
‘Yes,Axel. Hans is coming with us to the centre of the earth.’
Hans helped us to pack the guns, tools and scientific instruments we had brought with us from
Hamburg. Fridriksson came to see us off and wish us good luck.
Hans led us out of Reykjavik. Soon we were in the countryside.We followed a path along the
coast.The countryside was bleak.There were no crops and hardly any animals.The grass was
yellow and there were large rocks everywhere. Here and there we saw a lonely farmhouse.

Sometimes we had to cross fjords – places where the sea had cut into the land.We had to wait
until the tide was out before we could cross.This made my uncle very angry, because he did not
want to waste any time on his journey.

At the side of the path steam shot up from hot springs below the earth. No plants or flowers
grew in this rocky land – there was nothing but bare rock.
I began to feel tired, but my uncle walked very quickly. He never seemed to feel tired! As I
walked, I thought about our journey to the centre of the earth. ‘We are going to climb Sneffels,’ I
said to myself. ‘Good.Then we are going to go down into the crater. Good. Sneffels is a volcano. It
has not erupted since 1229. Good. My uncle thinks Sneffels is an extinct volcano. But perhaps it is
not extinct – only sleeping.What happens if it wakes up? What will happen to us then?’
After three more days we reached the base of Sneffels.That night I talked to my uncle about my
fears. He told me that Sneffels would not erupt. He tried to prove this to me scientifically, but I
could not understand him. I was still worried and full of fear.That night I had a terrible dream. I
dreamed that I was inside a volcano.There was a great explosion and I was shot up out of the
volcano like a rocket.

At night we stayed in farmhouses.The Icelanders
were always pleased to see us.They gave us the best
food and drink they had and refused our offers of
money.
We now travelled through a strange country.We
walked over beds of lava.The rocks were sharp and
they hurt our feet.Volcanic rocks rose up above us.
They were twisted into strange shapes.



We climbed Sneffels for the whole of the next day.We
climbed higher and higher. It was harder and harder to
breathe because of the thin air. Even my uncle was tired.At
eleven o’clock that night we reached the top of the
mountain.We camped at the foot of the crater.We were five
thousand feet above sea level.
When we awoke the next morning it was cold and clear.The
whole of Iceland was spread out below us like a map.We
could even see the coast of Greenland.
My uncle did not have time to look at the view.We were at
the top of Sneffels on one of its two peaks – but which one?
My uncle asked Hans what the Icelanders called this peak.
‘Scartaris,’ Hans replied.
My uncle was delighted. ‘Let us enter the crater!’ he
exclaimed.
The crater of Sneffels was shaped like a cone.The opening
was about a mile wide and it was about two thousand feet
deep.We used ropes to help us descend. By noon we were
standing at the bottom of the crater.
At the bottom of the crater there were three chimneys. Each of these was about a hundred feet
wide.We started to explore them. Suddenly my uncle gave a shout. He called me over.
‘Look,’ he said, pointing to a large rock with some marks on it.The marks were letters and they
spelled the name of Arne Saknussemm.

‘You see?’ he said. ‘Now do you believe me?’
We had to discover which of three chimneys Arne
Saknussemm descended. It was the chimney which
the shadow of Scartaris touched at the end of
June. But there was no shadow today because
there was no sun.Today was June 25th. If it stayed
cloudy until the end of June, there would be no
shadow to guide us.
My uncle was angry at the delay, but there was
nothing he could do. For three days clouds
covered the sun.At last on June 28th, we awoke to
bright sunshine.At noon the shadow of Scartaris
fell on the middle of the three chimneys.

‘Forward!’ cried my uncle. ‘Now our journey
begins!’
We prepared to descend the chimney. Hans put

the tools and scientific instruments into a bag then tied the bag to a rope. He threw the rope
down the chimney. My uncle leaned over the chimney to watch them fall.
‘Good,’ he said. ‘Our turn now.’
We tied a long rope to the edge of the chimney and descended carefully. Hans went first, then my
uncle, then me.The walls of the chimney were very rough. Sharp rocks stuck out at strange
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angles.We used these rocks to hold on to as we descended.We did not speak to each other.The
only noise was the noise of loose rocks falling down into the black depths below us.
At the end of three hours I could still not see the bottom of the chimney.When I looked up at
the entrance to the chimney, I saw that it was getting narrower.There was hardly any light
reaching us through it. It was getting darker and darker. But still we went down.
It was nearly midnight before we reached the bottom of the chimney. It had been a long and tiring
descent and we were all exhausted.We had something to eat. I was ready to sleep, but my uncle
was still excited.
‘Axel, my boy, I have been examining the rocks as we descended.They prove that I was right.The
centre of the earth cannot be hot after all.All the scientists who think that the centre of the
earth is hot are wrong!’ 
I was too tired to argue. ‘We shall see, Uncle,’ I said.Then I lay down and immediately fell asleep.
Early next morning a ray of sunlight woke us up.The red lava walls sparkled like jewels.
‘Well,Axel,’ said my uncle, ‘have you ever spent a more peaceful night in our little house in
Hamburg?’
We ate our breakfast then set off on the next stage of our journey.We entered a small passage
that led off to the right of the chimney floor.As we left the main chimney, I looked up and saw for
the last time the sky of Iceland.
When Sneffels had last erupted in 1229, the lava had flowed through this passage. Now it had
frozen and formed strange shapes. It was like walking through a box of jewels.
‘It’s magnificent!’ I cried out.
‘So you are beginning to enjoy our journey,Axel?’ my uncle replied. ‘You will see even more
beautiful things, my boy.’
We struggled onwards. My uncle had brought a strong electric torch and its light guided our way.
When we stopped for the night, we were in a kind of cave. But there was plenty of air. In fact I
could feel a wind blowing through the cave.Where could it be coming from?
I was too tired and hungry to worry about this question. In any case, there was something else
that was worrying me.We had already used about half of our water. My uncle had expected to
find underground springs of water, but so far we had not found any. I said this to my uncle.
‘Are you surprised that there are no springs?’ he asked.
‘Yes, I am,’ I replied. ‘And I’m worried.We have only enough water for five days.’
‘When we get through these lava walls, there will be plenty of water,’ my uncle said.
I did not agree with my uncle, but I said nothing.We set off again next morning.At noon we came



to the end of the passage. Here it divided into two paths, one going east, the other west.Which
path should we take?

We followed this passage for three days.As we walked, I began to feel more and more tired.At
first I could not understand this. But soon I realised why I was so tired.The path was going up,
not down! Also, the rocks were different.We were walking through younger rocks, where plants
and animals were preserved in the rocks. I said this to my uncle, but he only nodded.
‘Do you think so?’ he asked.
I became angry.When I picked up the shell of an insect preserved in the rock, I showed it to my
uncle.
‘Look at this!’ I said.
‘Well,’ he said calmly, ‘it is the shell of an insect preserved in
the rock.’ 
‘But that means---’ 
‘Yes, that means that we may have taken the wrong path. I may
have made a mistake. But we cannot be sure until we reach
the end of this passage.’
So we continued to follow the eastern passage.We passed
through walls of coal. I saw whole trees preserved in the rock
walls. But after two more days we came to a blank wall ahead
of us.There was no way past it.We had to go back to the
cross-roads and take the western passage.
Three days later we reached the cross-roads. I was tired and
very thirsty. I had finished the water in my bottle. I fell to the
ground.
My uncle lifted me up and put his water bottle to my lips.
‘Poor boy,’ he said. ‘Drink this. It is the last of the water. I have
saved it for you.’

My uncle did not hesitate. He pointed to the
eastern path and Hans and I followed him into
it.As I walked, I thought about the lava pouring
through this narrow passage hundreds of
years ago.
I hoped that it would not do so again while we
were in it.
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I began to cry. ‘Thank you, Uncle,’ I said and
drank the last few drops of water. I
immediately felt stronger.
‘Now Uncle,’ I whispered, ‘we must go back.’
‘Back?’ my uncle asked. ‘And give up our
journey? Never!’
‘Then we must die,’ I replied.
I knew I would never persuade my uncle alone.
I turned to Hans.Although he did not speak
my language, he understood me. He shook his
head and pointed to my uncle.
‘Master,’ he said.

‘Axel,’ my uncle said, ‘give me one more day to find water. If we do not find water in the western
passage tomorrow, we will go back together.’
‘Well,’ I replied, ‘so be it. Do as you wish.’
And we set off into the western passage.The passage led down through older rocks.We walked
all day. I could hardly go on because of my dreadful thirst.And then I heard a noise.
It was the noise of running water. Somewhere on the other side of the wall of rock there was an
underground river.We put our ears to the rock. Hans moved along the wall, listening carefully to
the water.Where the noise of the running water was loudest, he lifted his pick-axe and hit the
rock. He worked calmly to make a hole in the rock.The rock wall was thick.After an hour of
hard work, Hans had made a hole two feet deep in the wall.
My uncle was impatient. He did not want to wait. He offered to help Hans. But before he could
pick up the axe, there was a hissing sound.A strong jet of water burst out of the wall of rock. It
was so strong that it almost knocked Hans down. He cried out in pain when the water hit him. I
put my hand into the water and soon understood why.The water was very hot – almost boiling!
‘The water is boiling!’ I exclaimed.
‘Well, it will soon cool down,’ said my uncle.
The water quickly cooled down.We did not wait until it was cold before we drank it. It tasted
better than any water I had ever tasted before.We drank until we were not thirsty any more.
Before we left this place, we filled our bottles.We decided to leave the hole in the wall as it was.
The underground river would run beside us as we descended. It would show us the quickest way
down.
I felt much better. I was eager to continue our journey. I had no thoughts now of going back.
The path continued westward. Now we started to go down again.The rocks were shaped like
steps and we descended quickly. Each day my uncle used his scientific instruments to calculate our
position. One day he told me that we were now one hundred and twenty-five miles west of our
starting-point.
‘That means we are under the sea!’ I exclaimed.



‘You are right, my boy,’ my uncle said with a smile. ‘We are under the Atlantic Ocean!’
We travelled more quickly now. My legs were used to walking and I was not so easily tired.
Sometimes, I felt a pain in my ears, but I knew that this was due to the increased air pressure.
‘Breathe quickly,’ my uncle said. ‘That will relieve the pressure.’
I tried this and found that my uncle was right – as usual. By August 7th we were ninety miles
below the earth’s surface and about five hundred miles from Iceland.That day the passage
descended quite gently. I was in front of Hans and the professor.The torch I carried lit our way.
We walked in silence, as usual. Suddenly I turned around to speak to my uncle, but he was not
there. Neither was Hans. I was alone.
‘I have been walking too fast,’ I said to myself. ‘I’ll wait for them to catch up.’ But after a quarter of
an hour there was no sign of them. I called out, but there was no answer.
‘Well, there is no need to worry,’ I thought. ‘I will go back and meet them. I only need to follow
the water.’

I bent down to put my hands in the water. But my hands touched dry rock!
I was lost. I would die of hunger and thirst.
‘Oh, Uncle!’ I cried out in despair.
I decided to go back up the path. Somewhere I had taken a wrong turning. If I went back, I would
find the true path. I walked upwards for half an hour.Then I walked straight into a wall of rock
and fell down. I had reached a dead end.There was no way forward. I had dropped my torch in
the fall and it was broken. I lay and watched its light go out. Soon, I was in complete darkness.
I stood up and ran back down the path, waving my arms and shouting like a madman. I ran against
the rocks and cut myself.At last, I fell on the floor and fainted.
I don’t know how long I lay there, but I was awakened by a noise. It sounded like thunder.Where
did it come from? I listened carefully, but heard no more.And then I heard a noise that sounded
like a human voice. I could make out words. I thought I heard my name and then the word ‘lost’.
Was I imagining things? But no – I heard my name again. It was my uncle’s voice.
‘Uncle Lidenbrock!’ I called out.
Seconds passed like years.Then I heard these words:
‘Axel! Axel! Is it you?’
‘Yes, yes! I am in complete darkness.’
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‘Axel, my boy, be brave. Listen to me.We are in a big hall.All the passages lead into this hall.We
can hear each other because sound travels down the passages into the hall. Call to me again and I
will calculate how far apart we are.’
I called again and my uncle replied when he heard me. It took twenty seconds for my voice to
reach my uncle. From this, he calculated that we were four miles apart.
‘That’s not so far,’ my uncle said cheerfully. ‘Walk down the passage and we shall soon welcome
you. It will not take long. On your way, my boy!’
I was filled with hope now and I set off eagerly. But I was very tired.The slope was very steep. I
started to slide down the passage. I went faster and faster. I could not stop.The ground
disappeared beneath my feet. I was falling down a well. My head hit a sharp rock and I lost
consciousness again.
When I awoke, I was lying against a rock. My uncle was watching me.When I opened my eyes, he
gave a cry of joy.
‘He’s alive! He’s alive!’ he cried.
‘Yes,’ I answered weakly.
He held me in his arms. ‘My dear boy,’ he said, ‘thank God you are safe.’
My uncle told me to sleep. I slept for a long time.When I awoke, I wondered if I was still
dreaming.There were no lamps, but there was light coming from outside.And I could hear a noise
like the sound of waves breaking on the shore of a sea.
Where did the light come from? What was that sound? I wanted to get up and explore. My uncle
wanted to stop me, but I insisted on going out.
At first I saw nothing. I closed my eyes.They were not used to the light.When I opened them
again, I was amazed.
‘The sea!’ I cried.
‘Yes,’ said my uncle. ‘I have named it the Lidenbrock Sea.’
A great stretch of water lay before me.There was a beach of golden sand.There were waves
breaking on the beach.The light was strange. It was cold and white, unlike sunlight or moonlight.
There was a sky with white clouds. High above the clouds there was a roof of rock.We were in a
huge cave.
I walked with my uncle along the shore of this strange sea.There were towers of sharp rock in
the water.Along the shore there was a forest of trees which looked like giant umbrellas.As we
got closer, I saw that they were giant mushrooms.
We saw other plants which were much taller than they were on the surface of the earth. My
uncle was excited.
‘It is magnificent!’ he cried. ‘Look and admire,Axel.You will never see anything like this again.’
On the shore we also found the bones of animals which have long disappeared from the earth.
We wandered for hours along the shore of this wonderful sea.We saw the tide rise and fall. Even
here, the sea answers the call of the moon.
My uncle told me he intended to cross the sea.When I asked him how he intended to do this, he
smiled.
‘Hans is making us a raft. Come and see.’ 
Hans had cut down some of the trees and had made a raft.Tomorrow we would start to explore
the Lidenbrock Sea!
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The wind blew our raft along quickly. By the end of the next day we had left the coast far behind.
We had travelled ninety miles on the Lidenbrock Sea.
Hans decided to try fishing. He tied a hook on to the end of a rope, put some meat on the hook,
and threw it into the sea.At first nothing happened. Perhaps there was no life in these waters. But
then Hans felt a tug on the line. He pulled it in and landed a fish on the deck of our raft. It had a
flat head, but no tail.The strangest thing was that it had no eyes. My uncle examined it carefully.
‘This fish belongs to a family of fish which no longer lives on earth,’ he said. ‘This fish is extinct.’
I was very excited by this news.To think that we had caught a fish that only existed as a fossil on
earth. I wondered what other wonderful creatures we would meet on our voyage on this sea.We
might see lizards or whales or birds that lived on the earth millions of years ago! I started to
dream of these fantastic creatures.
It was wonderful to be out on the open sea. Our days in the darkness of the rocks under Sneffels
seemed far away. My uncle tried to find out how deep the sea was. He tied a pick-axe to the end
of a long rope and threw it into the sea. It did not touch the bottom. But when we pulled it up,
Hans pointed to marks on the pick-axe.
‘Teeth,’ he said.
What terrible monster had bitten into the iron of the pick-axe? We looked at each other in fear.
Night came and I fell asleep. I was awakened suddenly.The raft had been lifted out of the water.A
huge sea-monster had thrown us into the air.As we looked, we saw two other sea-monsters.
They were coming towards us.Were they going to attack? I picked up my gun, but it would be
useless against these creatures.We could not escape.We were terrified. Surely this was the end



of our journey beneath the earth?
But the sea-monsters did not attack us.They attacked each other.They fought fiercely. Huge
waves threw our raft up and down.The fight lasted for two or three hours.We watched in fear.
Which monster would win this fight? And would it then go on to attack us? We had no chance of
escaping.
Suddenly the two sea-monsters disappeared beneath the sea.Then the head of one of them
appeared again. It twisted its long neck from left to right. It looked as if it was in great pain.The
waves rose higher and higher. Gradually it moved more slowly.At last it stretched out on the
surface of the water. It was dead.
We continued our voyage.We were glad to escape the anger of the sea-monsters.
For two days we sailed on.Then, on the third day, we heard a roaring noise.We saw a huge
stream of water rising from the sea. It was many miles away.Was it another sea-monster? If so, it
must be even bigger than the sea-monsters we had seen already. I wanted to sail as far way as
possible. But my uncle had other ideas. He told Hans to go straight ahead.
As we got closer, we saw a huge dark shape in the sea. It was as high as a mountain and at least a
mile long. I was terrified. I had never seen an animal as big as this.
Suddenly Hans stood up and pointed to the shape. ‘It’s an island,’ he said. ‘And the stream of
water is a geyser.’
We landed on the island and began to explore it.We were careful to avoid the geyser.The ground
trembled under our feet and it was very hot.
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My uncle named the island after me. Soon we set sail again, leaving Axel Island behind us.
After a few hours, there was a change in the weather. I could see dark clouds coming towards us.
Lightning flashed behind the clouds. I turned to my uncle.
‘There’s going to be a storm,’ I said. ‘We should lower the sail and take down the mast.’
‘No, never,’ my uncle cried. ‘Let the storm take us away!’
Immediately the storm hit us.The rain poured over us.The raft was thrown up in the air.Then the
wind blew us forward at a great speed.
For three days we were at the mercy of the storm.A ball of fire suddenly appeared in the sky. It

was coming straight towards us. I could not move. It burst as it hit our raft. Everything was
covered in blue flames. I saw flames dancing on Hanes’s hair.Then I fainted and remember no
more.
When I woke up, the storm had stopped and the sea was calm. In front of us we could see a
shore.We had crossed the Lidenbrock Sea! We landed and rested on the shore.
Next morning we set out to explore the shore.We walked inland and soon came to a range of
hills.The bones of extinct animals lay all around us. My uncle found the skull of a human being. It
was amazing: men had lived on the shores of this sea thousands of years ago!
We came to a forest of strange trees.The forest was not green, but pale yellow, like the colour of
sand.The trees had no lower branches and you could see through the forest.
Suddenly I stopped and put my hand on my uncle’s arm to warn him. I could see huge shapes
moving about in the trees.When I approached, I saw giant animals.They looked like elephants, but
they were much bigger and they had longer tusks. I recognised them from pictures in my science
books.They were mammoths, which had died out on the earth thousands of years ago! When my
uncle saw them, he wanted to approach them, but I did not want to get any closer.
‘These animals are dangerous,’ I said. ‘No man would risk his life with them.’
‘You are wrong,Axel,’ my uncle replied. ‘Look over there. I can see something that looks like a
man.’
He pointed to one of the giant trees.A man was leaning against it. He was more than twelve feet
tall and he had long hair. He held a long stick in his hand. He was looking after the herd of
mammoths, just as a shepherd looks after his flock of sheep!
We stood there for a few moments, unable to believe what we saw. But what if this giant
shepherd saw us? I was afraid and pulled my uncle’s arm.
‘Come on!’ I cried. ‘Back to the raft!’
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For once, my uncle did what I asked him to do.We ran as fast as we could back to the
Lidenbrock Sea.
As I ran along the shore, I saw something shining in the sand. I bent down and picked it up. It was
a knife. I showed it to my uncle.
‘So that is your knife,Axel.You must have dropped it.’
‘No, uncle. I did not bring a knife with me.What about you?’
‘No,’ my uncle replied. ‘I have never seen this knife before. Perhaps it belongs to Hans.’
But I knew it was not Hans’s knife. My uncle picked it up and looked at it carefully.
‘This knife has been here for many years,’ he said. ‘It is made of steel, therefore it can only be a
few hundred years old. But the blade of the knife is rough. Someone has used this knife to carve
his name on a stone.And that stone is somewhere near here.We must find it.’
The three of us looked all over the rocks around us.At the foot of a cliff we found the entrance
to a dark tunnel.There we saw two letters carved on the rock:A. S.
‘A.S.’, my uncle exclaimed. ‘Arne Saknussemm again!’
All my doubts about our journey disappeared.A great traveller had been here before us. He had
carved his initials in the rock to guide us on our way.And I was holding his knife! 
I forgot the dangers of our journey. I was not worried about how we would return. Now I was
filled with as much excitement as my uncle. I turned to him.
‘Uncle, I think that something is guiding us on our journey,’ I said. ‘Let us enter this tunnel and
continue to the centre of the earth!’



We returned to the raft to get Hans.Then the three of us entered the tunnel.
We had only travelled a few yards, when we came up against a huge rock. It blocked our path and
we could not continue.We looked to the left and to the right of it, but there was no way past it.
‘This rock must have fallen since Saknussemm was here,’ I said. ‘If we cannot break it down, we do
not deserve to reach the centre of the earth!’
Hans and I tried to break the rock with pick-axes, but it was too hard.Then I had an idea.
‘Gunpowder!’ I exclaimed. ‘Let’s blow it up with gunpowder!’
Hans made a hole in the rock with his pick-axe.We packed the hole with gunpowder. I made a
long fuse out of cloth and laid it against the gunpowder. By midnight everything was ready. I
wanted to light the fuse then, but my uncle refused.
‘Tomorrow,’ he said.
The next day was the most important day in our journey. I cannot write about it now without my
heart beating with fear.
At six o’clock I was ready to light the fuse.There would be a delay of ten minutes before the
gunpowder exploded. I told my uncle I was ready. I lit the fuse and returned to the raft.We
counted the time on my uncle’s watch. ‘Five seconds more,’ he said. ‘Four… three… two… one.
Now!’
I don’t think I heard the explosion. But the shape of the rocks changed before my eyes.A huge
hole opened and the sea became one big wave. It lifted us and threw us forward.
In less than a second we were in complete darkness.The water carried us along at a frightening
speed.An hour passed – perhaps two.
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We held on to each other to prevent us being thrown out of the raft.The tunnel we were
rushing through got wider.
It was then that I found that we had lost everything we owned. Our tools and instruments and
most of our food and water had been swept away by the water.All we had left was a small piece
of meat and some biscuits. I decided not to tell my uncle of my discovery. In any case, there was
no point in worrying about food; we would probably be killed quite soon!
We continued to go faster. I felt now as if we were falling. But where were we falling?
We were going over a big waterfall.There was a huge splash as we landed, then we rushed on as
before. But now there was a change. My uncle felt it too.
‘We’re going up!’ he exclaimed.
It was true.The water was driving us up very quickly.
‘We are in a kind of chimney,’ my uncle explained. ‘The water is rising and taking us with it.’
‘But where is it taking us?’
‘Who knows? We must be ready for anything. So let us eat to keep up our strength.’
Then I had to tell my uncle that all our food was gone. He said nothing, but I knew what he
thought.We would never see our beloved Hamburg again.
As the water drove us upward, it got hotter.
‘Uncle, these rocks are burning hot.And the water is boiling.The rock walls seem to be moving.’
My uncle shook his head. He did not want to listen.
‘But look at the compass, Uncle. It’s going crazy!’
It was true.The needle of the compass was going from north to south, and from east to west. My
uncle looked at it with interest. He looked very excited.
‘What’s the matter, Uncle?’ I asked.
‘We must be in the middle of an active volcano,’ he said.
‘There’s going to be an eruption.And I think it’s the best thing that could happen to us. It’s our
only chance of returning to the surface of the earth.’
I was sure now that my uncle had gone mad. I said nothing, however.There was nothing we could
do.We continued our upwards journey. It got hotter and hotter.The water under the raft boiled.
Flames licked the walls of the tunnel.



We were pushed up with terrific force.We held on
to each other and clung to the raft.
The heat was unbearable now. I lost consciousness
and my eyes closed. For part of that time I have
therefore no clear memory of what happened next.
I remember explosions, and falling rocks. I
remember the raft spinning around in circles. there
were waves of red-hot lava.Ashes rained down on
us.There were flames everywhere. My last memory
was of Hans looking at me. His face was as calm as
always.There was one last explosion and then I
remember no more.
When I opened my eyes again, Hans was holding
me. I was lying on a steep mountain slope. I could
see the sky, so I knew that we were back on the
surface of the earth. But where were we?

‘Is this Iceland?’ I asked.
‘No,’ Hans replied.
He was right.There was no snow or ice.The sun was very hot and the earth was dry.Above our
heads was the edge of the crater.This is where the volcano had thrown us out. It was still
erupting. Every ten minutes stones were thrown out.The ground around us was shaking.
When I looked down the mountain, I could see green trees and little gardens. Below that I could
see the blue waters of a sea or lake.There were small boats on the water.We seemed to be on
an island. In the distance I could see the shapes of other islands. It was all very beautiful.
‘We must be in Asia,’ I exclaimed, ‘on the coast of India or Malaya.We have travelled right across
the world!’
We picked the fruit and ate it. It tasted wonderful!
As we were eating, a small boy appeared. He watched us eating. He looked frightened. But my
uncle spoke to him.
‘What is the name of this mountain, my boy?’ he asked.
The boy did not reply, so my uncle asked the same question in different languages.
At last, he asked him in Italian.
‘Stromboli,’ the boy said and ran away.
Now we knew where we were.
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We were on a volcanic island off the south coast of Italy.We had been thrown out of the famous
volcano of Stromboli.The blue waters before us were the waters of the Mediterranean Sea.
What a wonderful journey we had made! We had entered the earth through the extinct volcano
of Sneffels and returned through the active volcano of Stromboli.We had exchanged the cold of
the North for the warmth of the South.
We saw houses below us and we walked on towards the little town. In an hour we reached the
port of San Vicenzo.The people were very kind to us.They gave us food and drink.They gave us
new clothes, because our old clothes were no more than rags.We were all happy to have
completed our journey safely. Even Hans was smiling!
After resting at San Vicenzo for two days, we took a boat to Messina, then another ship to
Marseilles, on the coast of France. From there we took a train through France and into Germany.
On September 9th we finally arrived home in Hamburg.



The return of Professor Lidenbrock caused great excitement in Hamburg. Everyone knew of his
plans to journey to the centre of the earth. Nobody had believed that it was possible.At first they
still found it hard to believe. But the fact that Hans was with us changed people’s minds.And
there was news from Iceland about our journey.
Then my uncle became a great man in Hamburg and I shared a little in his glory.
Our friends all welcomed us back.The city held a celebration for us, where the most important
people in Hamburg made speeches in our honour. My uncle told the story of our journey.After
that, he had to tell it again many more times. People seemed to enjoy hearing it!
My uncle wrote about what he had seen. Other scientists argued with him.They did not believe
such things were possible. My uncle argued with these scientists. He enjoyed himself very much.
The only sorrow was that Hans decided to return to Iceland. My uncle wanted him to stay with
us in Hamburg. Hans had saved our lives and my uncle wanted to show that he was grateful, but
Hans refused. He wanted to go home. I was sad too. I loved the big Icelander. He was so calm and
sensible.We shook hands for the last time on the ship that took him to Reykjavik. But I will never
forget him.

57



58

Glossary

abundant available in large quantities

active alive

approach come near

ashes soft gray powder that is left when something is burned

atlas book of maps

blank flat

bleak cold and unattractive

boiling very hot (a liquid)

calculate find something out by using numbers

carve cut something into a rock or piece of wood

chimney narrow vertical tunnel

code system of words or letters where each word or letter means
something different from what it usually does
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compass instrument for finding directions

lose consciousness faint or fall asleep

crater round mouth of a volcano

damn curse

descend go down

eager ready and willing

enjoy oneself have fun

erupt blow up and pour out fire (of a volcano)

exhausted very tired

explore try to find out about a land no one else has visited

explosion loud noise caused by things breaking aparts
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extinct dead

fossil remains of a plant or animal preserved in stone

fuse rope that carries fire to gunpowder in order to start            
an explosion

geologist scientist who studies rocks and stones

giant very large 

gunpowder powder used for making an explosion

lava very hot liquid rock that pours out of an erupting volcano

monster large, strange-looking animal

parchment paper made out of animal skin

pick-axe tool for breaking rock
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preserve keep in good condition

pressure force

raft flat boat made from logs of wood

secret hidden, unknown 

shore land beside a sea or lake

spring place where water bursts out of the earth

stare look at very carefully

study read very carefully

umbrella stick with a cloth roof held in the hand to keep the user dry 
when it rains

volcano mountain with a crater at the top which can erupt at any time
unless it is extinct



62

COMPREHENSION 
QUESTIONS
1 Who was ...

a) ... Axel’s uncle?
b) ... the cook?
c) ... the author of the book?

2 Which of these statements is true?
a) The book was six hundred years old.
b) It was written by an Icelander.
c) It was written in Iceland.
d) It was written on parchment.

3 Why didn’t Axel want to tell his uncle
what the parchment said?

4 Axel and Professor Lidenbrock argued
about Sneffels.Write A or L beside these
sentences to show who said them.
a) It’s impossible to go down into a
volcano because of the heat. ...
b) Sneffels is extinct ...
c) Everyone knows the centre of the
earth is very hot ...
d) We must go and find out these things
for ourselves ...

5 Why did Professor Lidenbrock pretend
that he has never heard of Sneffels
before?

6 Why didn’t Professor Lidenbrock tell
Hans where they were going?

7 Complete the sentences:
a) Axel was worried about entering the
crater because
.......................................................................
b) It was hard to breathe at the top of
Sneffels because
.......................................................................
c) They did not know which of the three
chimneys to enter because
....................................

8 Axel was worried because they only had
water for five days.What did his uncle say
about the lack of water?

9 Why did Axel think that the eastern
passage was the wrong path? Was he right
or wrong?

10 How would the water help them to find
their way down?
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11 Put these events in the order in which
they happened.
a) Axel got lost.
b)He ran back down the path, shouting.
c) He went back up the path.
d)He heard his uncle’s voice.
e) He walked into a wall of rock and
dropped his torch.
f) He waited for the others to catch up.
g) He heard a noise like thunder.

12 How did Professor Lidenbrock calculate
the distance between himself and Axel?

13 Why did Axel think he was dreaming
when he woke up?

14 Describe the fish that Hans caught.

15 What was the most frightening part of
the storm on the Lidenbrock Sea?

16 They found the bones of many animals on
the sea shore.Which animal was the most
surprising?

17 Complete these sentences comparing
mammoths and elephants.
a) Mammoths are ............ than elephants.
b) They have ............ tusks than elepants.
c) Mammoths are now ............ on the
surface of Earth.

18 What do the letters A.S. stand for? Where
did Axel and his uncle find them? What
did that tell them?

19 When Axel awoke on the surface of the
Earth, he did not know where he was.
Name three things that told him they
were not in Iceland.

20 The following adjectives could be applied
to Professor Lidenbrock:
a) angry b) impatient
c) brave d) gentle
Write four sentences which illustrate
these adjectives. Start your sentences like
this:
Professor Lidenbrock was angry when...
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Further Information on ‘ Journey to
the Centre of the Earth’

In ‘Journey to the Centre of the Earth’, Jules Verne took a new and surprising approach to
fiction, by using a sixteen-year-old boy as a main character and narrator for an adventure
story.This was possibly on the wishes of Verne’s publisher, Hetzel, who wanted to sell Verne’s
books to teenagers. However, the new approach to storytelling was also a very effective
literary device.The incredible and sometimes terrifying events of the book are not reported
from the point of view of the bravest or most educated character in the book, or the most
experienced traveller.They are seen from the point of view of the nervous sixteen-year-old
Axel; the weakest of the three travellers.This character is swept along by events, caught up
by his uncle’s enthusiasm.The sights at the centre of the Earth, which are both strange and
terrifying, are interpreted throughout the book by an impressionable and frightened person.
This makes an already incredible and exciting story even more dramatic for the reader who
only has the point of view of Axel through which to experience the events at the centre of
the Earth.

1 Imagine that you are Professor Lidenbrock; write a paragraph describing the part of the
journey after you climbed down the volcano crater.

2 Read the first four pages of the story. Does Professor Lidenbrock seem like the type of
man you would trust with your life? Give a reason for your answer.

3 a) How would you describe Professor Lidenbrock?

b) How would you describe Axel?
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