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@ WHAT IS BRAIN BOX?

The brain box is a system of defence that
gives total protection to the delicate system of
brain. It is a bony armour which swrrounds
the brain. It consists of twenly one bones all
joined together for giving it additional strength.
The fusing together of these bones is al su-
tures. It is easy to feel these bones with fin-
gers because they are right under the skin. In
order to house the eyes, the nostrils, the
mouth and the ears, holes are provided
through these bones of the face. The teeth are
contained in the jaw bones. The only bone that
can be moved in the skull is the lower jaw.

lines show wheare
skull bones are
fused together

eye socket

opening for ear

lower jaw

teeth
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@ HOW DOES BRAIN WORK?

The brain works by receiving and
processing the information which is brought
by the nerves. The brain has approximately
fourteen thousand million cells and millions
of nerve fibres. The brain after receiving an
information interprets it and the messages are
flas™ed from one part of the brain to another
part. The outer layer of the brain which is right
under the skull is called cortex and is deeply
grooved. When the brain cells die, they are
not replaced. The left side of the brain con-

" trols right side of the body and right side of it
controls the left.

cerebellum coordinales movement
pituitary gland !
conirols growlh

skull

cortex
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@ DOES THE BRAIN EVER REST?

‘The brain is more than just a part of a
person, it is the person ilself because it gov-
erns all his acts, feelings, thoughts, and emo-
tions. How can the brain ever rest. Parts of
the brain keep working all the time without
the person knowing it. Even when the person
is sleeping lhe brain continues to control the
heartbeats, the functioning of other vital parts.
The nerves which control these organs, work
in pairs. The brain is a three pounds mush-
room of grey and white tissue of gelatenous
consistency and contains thirty billion neu-
rons and innumerable neuroglial cells.

spinal cord

bladder
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@ WHAT IS A HEADACHE?

Headache is a symptom of some disor-
der of the body or the nervous system. The
pain comes from certain structure in the skull.
The large veins of the brain are sensitive to
pain. The brain itself is not sensitive to pain,
but its coverings, veins and arteries are. A
headache results when they are hurt, A head-
ache is also produced when the sinuses, teeth,
ears and the muscles are hurt. There are many
other reasons and varieties of head aches.
Head ache is neither a sickness nor a disease.
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w  WHAT CAUSES TOOTHACHE?

Our teeth have many enemies. Sugar
and food particles are eaten by bacteria that
change into acid and gradually destroy the
enamel and reach through dentine to the pulp
cavity. This pulp cavity has a number of ends
of nerves and blood vessels. When this bacte-
ria attack reaches this pulp cavity through a
hole, it causes extreme pain. In order to pre-
vent this thing from happening regular clean-
ing of the teeth especially after eating sweet
things is absolutely necessary. A check by a
dentist at regular intervals is also essential.
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@ HOW MANY BONES DO I HAVE?

At the time of birth a baby has more than
three hundred and fifty bones inside the body.
With the passage of time as one grows some
of the bones join together. A fully grown adult
has approximately (wo hundred and eight
bones. Nearly half of the total number of bones
in a human body, are located in the hands,
wrists, feet and the ankles. The thigh bone
which is known as femur is the largest bone.
The smallest of all the bones is stirrup, it is a
bone which is situated in each of the two ears.

u skull
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w CAN THE BONES BEND?

The bones in our body join with each
other in a number of different ways of jointing.
An individual bone can be bent but only upto
a small extent. The arms and the legs can be
bent freely because they are made up of sev-
eral bones which are linked logether through
these different varieties of joints. At the elbow

- of each arm lhree main bones meel. These

three bones are united by a hinge joint which
gives the arm the freedom of movement. In
the fingers of our hands the bones meet each
other at similar hinge joints.
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@w ARE BONES HOLLOW OR SOLID?

Bones which support the body, give
shape o the body and protect inside mecha-
nism consisling of lungs, heart and the diges-
tive system, are not hollow at all. The inside
of a bone is comparitively much lighter than
the outer covering which is tough and very
haud. The inside of a bone is spongy and criss
crossed with rods of very fine material which
gives strength to it. These can be likened to
the struts and the girders of a bridge. The
spongy bone can absorb sudden shock, giv-
ing protection to it from cracking or even
breaking. The bones are filled with bone mar-
row which produces red blood cells.
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W HOW DU BROKEN BONES HEAL?

Although the inside of a bone is much
lighter and gives it strength to absorb blows
without breaking, but as a result of an acci-
dent when the impact on the bone is too
severe,it breaks, But the broken bone repairs
itself. In the beginning the bone marrow and
the blood ooze out from the centre of the bone
in the place where it breaks. Gradually new
bone starts growing across the gap. Eventu-
ally this new bone hardens and unites the two
broken ends. A doctor before plastering should
make sure that the two broken ends are united

in correct position.
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@w WHY IS BREATHING ESSENTIAL?

[n order to survive the breathing is es-
sential for all living things be il human, ani-
mals or plants. The simple reason is that by
breathing, we take in air, which provides us
with oxygen which is very vital for all living
things to sustain life. In breathing we inhale
and exhale the air. When we exhale we throw
the carbondioxide out. Breathing is a natural
phenomenon and is divided into two stages
namely external and internal. In the internal
breathing the oxygen supplied by lungs is car-
ried over to tissues of body by the red blood
cells.
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@  HOWOFIEN DOINEED TO BREATHE?

In a relaxed silate one needs to breathe
approximately fifteen times per minute. When
a person is doing some heavy job, such as
running. the body's requirement of air in-
creases. The lungs, suck the air inside them
when the muscles of the rib cage and the dia-
phragm contract and push the ribs out. The
Jungs expand when they suck the air in. When
{he diaphragm and the rib muscles relax air
is pushed out of the lungs. The lungs con-
tract when the air is pushed out. The air goes
inside and comes oul at the same speed and
that is aboul eight kilometres per hour.

when diaphragm contracls iungs
expand and suck in air when
diaphragm relaxes air is pushed ot
of lungs
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w HOW MUCH AIR CAN LUNGS HOLD?

We breathe approximately fifteen thou-
sand liters of fresh air in a day..An adull takes
six liters of air in a minute in relaxed state. In
a child the lungs can hold about three liters
of air, whereas in an adult the capacity of lungs
to hold air is about five litres. The lungs are
reither emptied nor filled with each breathe.
The air taken in through either nose or mouth
travels to the lungs through wind pipe and
bronchii. The lungs have about three hundred
million tiny air sacs which absorb the oxygen
and pass it on to the blood. Carbon-dioxide
leaves the blood at the same time and is
thrown out when we exhale.

hoops of gristle round the windpipe
windpipg and bronchii
help to keep these
tubes open

in and out
ol air sac
air sac

blood vessel
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w HOW M:‘-INY TIMES DOES THE HEART

BEAT?

The heart beats at the rate of approxi-
mately eighty times in one minute, In an adult.
the heart beats slightly slower, that is seventy
{imes per minute while relaxing. When the
heart beats, it coniracts and the blood is
squeezed into the arteries. When the muscles
of heart relax, more blood pours in from the
veins. The heart, in fact, has two pumps. one
that sends blood to lungs for oxygen and the
other that sends blood to the rest of the body.
The direction of the flow of blood is controlled
by the valves which are situaled between
auricles and ventricles.

i THE HEAFIT___________;—::artery to head
i vein from head ~ X
|
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@w WHAT IS LIVER?

The liver is the largest gland in our body.
It is bigger than our stomach. In a young child
it accounts for four percent of the total body
weight. We can live without stomach but none
-can iive without a liver. The liver performs
mary functions. The food after being absorbed
in the blood enters a large vein, which takes
all the blood along with food to the liver. The
liver checks its-contents. If the quantity of
sugar is high in it the liver removes the addi-
tional quantity, and stores it. It is stored ei-
ther in the liver or as a fat in some other place
in the body. It also takes out poisons and
passes them onto kidneys.

from heart
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@ HOW MUCH BLOOD DO I HAVE?

Blood is a red coloured vital fluid that
flows in our veins. A grown up person con-
tains between five to six litres of blood in his
body. Blood circulation is always on inside the
body, by pumping by the heart. The heartis a
fist sized muscle that makes the blood to travel
round the body approximately two thousand
times in one day. The blood travels from heart
and lungs in large arteries which get divided
into narrow tubes. These narrow tubes or cap-
illaries are as slender as hair and they feed
every part of our body with food and oxygen.
Blood also keeps a check on the temperature
of the body.

blood circulating
round lungs ——

heart

blood circulating
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@  WHY IS BLOOD RED?

The colour of blood is red because it
contains red blood cells in very huge quan-
tity. It is an astonishing fact that a small drop
of blood, which is approximately one cubic
millimeter in size, has in it nearly five million
red blood cells. These red blood cells contain
haemoglobin and oxygen. When the body con-
sumes oxygen, the colour of the red cells
changes from bright red to dark red. Our blood
also contains white blood cells which kill the
germs. Blood also contain platelets which help
it to cloi. Red blood cells are produced by the
bone marrow.

l red blood cell

wall ol blood vessel
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@  WHAT IS BLOOD GROUP?

Although the blood has same red col-
our in every one, it is not exactly the same,
and this fact was not known for a long time.
The blood is classified, into four different
groups called, A, B, AB and O. It is very vital
to understand, before blood transfusion.
Which groups of blood can be mixed together?
Group O mixes with all other groups, but can-
not receive any other group. Group AB, on the
other hand can receive any other group, but
can only give to group AB. Every person in-
herits a particular blood which never changes.
The persons who give blood are called donors
and receivers are called recipients.
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@ HOW BLOOD CONTROLS TEMPERA-

TURE?

The blood besides carrying food and
oxygen all around the body, keeps its tempera-
ture at its normal, that is thirty seven degrees
celcius. When a person gets too hot the small
blood vessels near the surface of the skin
streich. When they stretch the quantity of
blood reaching that surface increases and
cools it. The same blood vessels become nar-
row when the person gets cold, thus prevent-
ing the blood to reach that area and keep its
heat in. That is why one is paled with cold
and flushed with heat. '

PALE WITH COLD FLUSHED WITH HEAT
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@ HOW ARE GERMS KILLED IN BLOOD?

We already know that the blood contains
red blood cells, white blood cells and plate- -
lets. White blood cells when confront the in-
vading germs destroy them by swallowing
them up. In this process of killing the germs,
the 7 themselves die sometimes. The white
blood cells are bigger in size than the red blood
cells. When our body becomes infected by
these germs, the spleen makes antibodies.
These antibodies help the white blood cells to
counter act and kill the germs.
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HOW MANY NERVES ARE THERE IN
THE BODY?
In the body there are innumerable
nerves, thousands of millions of them. Their
main function is to carry very small electric
impulses, to and from the brain. These im-
pu! ses, travel through the nerves at tremen-
dous speed. Nerve fibres are of very slender
texture. One hundred nerves laid side by side
would measure only one millimeter. The spi-
nal cord relays messages from the nerve end- -
ings to the brain, sensory nerves also carry
information to the brain. Motor nerves take
the command from brain to the muscles.
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brain receives and processes
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@ HOW DO BLOOD CELLS FIGHT DIS-

EASE?

The white blood cells are also called
leucocytes and perform a significant role.
These cells pass in and out of the blood to
find out where germs or injured tissue have
collected. When the germs are discovered the
white blood cells surround them and swallow
them. One white cell can swallow several bac-
teria. Enzymes which are present inside the
cells kill the bacteria and the harmless re-
mains are pushed out. White blood cells con-
sume anylhing (hal should not be present in
the body. Although WBCS are essential for the
body, too many of them are not good either.

white blood cell
cytoplasm

bacteria i )
swallows bacteria

nucleus
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Ww WHAT IS A CELL?

You know that in order {0 make a build-
ing you require bricks and cement, in a simi-
lar way the bricks for the structure of your
body are cells. A cell is the smallest building
block in the body. Your body starts life with a
single cell which then divides further and fur-
ther. You require the help of a microscope in
order (o observe them as most of them are
very tiny. There are many kinds of cells in your
body and they all have different shapes and
sizes. Each cell has a different function Lo per- .
torm. Red blood cells are round and 1lat, brain
cells are among the smallest in your body.

membrane nucleus

|'crganelies
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@ HOW DO YOU TASTE?

The tongue is a muscular organ inside
our mouth which we use for speaking and feel-
ing lasles of different natures. For example
when you lick a chocolate with the tip of your
tongue, it will only taste sweet. But when it is
swallowed in you will notice that il has a bit-
{er laste also. There are approximately three
thousand {aste buds that are clustered around
the edge and at the back of the tongue. There
are four basic tastes, they are sweet, salty,
sour and bitter. Each taste bud can detect only
one of the basic four.

itter

Sour sour

salt

TONGUE
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w HOW DO YOU SMELL?

Nose is the organ of smeii. Ii consists of
a mucous membrane that contains nerve end- .
ings which are sensitive to smell. They are sur-
rounded by nerve fibre which remains moist
due to presence of mucous glands. In the na-
sal cavily there are delicate hai: that stick out
through the cells. The presence of mucus
catches the smelly chemicals round these hair.
In the course of normal breathing hardly any
air touches them. The nerves inside carry the
electric impulses o a small smell centre in
the brain. On account of this you are able to
differentiate between smells.

nerve endings lor

detecting smell

* bone

tongue
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@ WHY ARE HAIR CURLY OR STRAI-

GH1?

The hair start growing when one is in
the womb of his mother, although these em-
bryonal hair are shed and replaced by finer
hair of a fresh born. The follicles of the hair
are of three types that is round, flat and oval
follicles. The wavyness, curliness and straight-
ness of the hair depends upon the follicles of
your hair. A person with flat follicles of hair
will have curly hair, oval follicles make hair
wavy and round follicles make hairs straight.
The number of hair on the head of most peo-
ple is approximately one hundred thousand.
These hair consist of dead cells.

curly hair

Wavy halr
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@w  WHAT ARE NAILS MADE OF?

The horny hard shields at the end of the
fingers and toes which protect this zone, where
a number of nerves end, are the nails. They
are made up of dead cells of skin. The nails .
grow approximately three millimeters in one
mor:ths time or three and a half centimeters
in one year. The ends of the nails become
weaker with passage of time and have a ten-
dency to crack and break. Even if you don’t
cut your nails they will not grow very long.
The new nail is formed at its root below the
skin. The new nail puishes up the old nail. You
do not feel any pain when you cut nails be-
cause these are only dead cells. "

new nail 1s
made here
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@  WHO INVENTED SIGN LANGUAGE?

Deafs and mutes were unwelcomed at
one time and healthy ones were cruel towards
them. An Italian doctor named Jerome Cardan
was a sympathetic man who thought that they
could be educated by using written charac-
ters. A finger alphabet was worked out, in the
seventeenth century, for them. This was simi-
lar to the finger alphabet which is used now.
About seventy five years ago the deaf were
taught to communicate ideas almost entirely
by means of signs, facial expressions and the
finger alphabet. The deafs are now trained to
understand what is said to them and even to
speak themselves, by observing the move-
ments of lips and vocal organs and then try-
ing to imitate these movements.

SIGN LANGUAGE-
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w WHAT IS DEAF-AND-DUMB LAN-

GUAGE?

Deaf-and-dumb language is a way of
‘talking’ with the fingers and hands instead of
the mouth. People who are unable to speak or
hear can use it to hold conversations. There
are two main kinds of deaf-and-dumb lan-
guage. One method uses one hand, the other
use both hands. In both methods, different
finger positions stand for different letters of
the alphabet. Each method involves spelling
out words one letter at a time. Talking in deaf-
and-dumb sign language is much slower than
speaking. Deaf-and-dumb people can talk
faster if they also use other gestures and fa-
cial expressions as short cuts.
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@ WHO WAS PHIDEAS?

Phideas was a sculptor in Ancient
Greece. Very little of his work survives today,
yet his fame has lasted until modern times. It
is thought that Phideas lived from about 490
" to 430 BC. The ruler of Athens, Pericles, put
him in charge of an important building pro-
gramme which included the sculptures of the
Parthenon. Phideas made a huge gold and
ivory statue of the goddess Athena which, at
about 10 metres tall, was the largest statue
ever erected in Athens. A later, bronze statue
of Athena was even taller—but because he put
his own portrait as well as Pericles’s on her
shield, he was accused of irreverence and sent
into exile.
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@  WHO WAS OMAR KHAYYAM?

Omar Khayyam was a Persian poet, as-
tronomer and a brilliant scholar who lived in
the 11th century. He is most famous as a poet,
and a collection of his work, called the Rubai-
yat, was translated into English in the 19th
century.

In his own day, Omar Khayyam was fa-
mous as a wriler on science, history, law,
medicine and, especially, mathematics. The
Rubaiyat was only published 200 years after
his death.
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@ WHO WAS PETRARCH?

Petrarch (1304-1374) was an [talian
poet who had an enormous influence on Eu-
ropean poetry.

Petrarch’s full name was Francesco
Petrarch. He wrote more than 400 poems of
his nwn. Many of these are written to a woman
called Laura. He set oul firm rules for writing
poetry, including the number of lines to be
used. He spenl much of his life researching
Latin poetry and it is thanks to his work that
{he poetry of the Romans Livy and Cicero was
rediscovered. '
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W WHO WAS LEONARDO DA VINCI?

Leonardo (1452-1519) was one of the
world's most talented people. He was a painter,
sculptor, architect, anatomist, scientist, inven-
tor, engineer and musician.

This extraordinary Italian was a lead-
ing figure of the Renaissance, the rebirth of
lean ning. He began many projects; but finished
only a few. His artistic masterpiece is the wall
painting of the Last Supper at a monastery in
Milan. He is noted for his advanced knowl-
edge of anatomy.
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@ WHO WAS MICHELANGELO?
Michelangelo (1475-1564) is often said
to be one of the greatest artists Europe has
ever produced. He was certainly one of the
most important figures in the Italian Renais-
sance. :
Michelangelo Buonarroti's best known
work includes some magnificent sculpture,
such as his Pieta, and his statue of the young
Biblical king, David. He is also famous for the
frescoes of the Sistine Chapel, in the Vatican

in Rome.
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@ WHO WAS WILLIAM SHAKESPEARE?

William Shakespeare (1564-1616) was
one of the world's greatest dramatists and his
35 plays remain the most important drama
ever written in English. Shakespeare was born
in Stratford-upon-Avon but moved to London.
There he became an actor and a director, writ-
ing plays for his company to perform, and
probably producing them too. His plays cover
wide variety of subject matter and include
histories, light comedies such as A Midsum-
mer Night's Dream, shown lefi, and dark trag-
edies such as Hamlef and King Lear. As well
as writing plays, he was also a poet.
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Ww  WHO WAS MOLIERE?

Moliere (1622-1673) was a French
writer and greal comic dramatist. Among his.
best known works are Tartuffe, Le Misanthrope
and Le Bourgeois Gentilhomme.

Miliere—whose real name was Juan-
Bapliste Poquelin—was a brilliant comic ac-
lor and took part in his own plays. But his
work often offended the Church. One of his
best known works in Zartuffe about a hypo-
critical religious man who is eventually un-
masked. The play was banned for five years.:
In the end il was a great success.
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@ WHO WAS ROBINSON CRUSOE?

Robinson Crusoe was the name of the
hero of an adventure story about a ship-
wrecked sailor. It was written by Daniel Defoe
in 1719.

The story tells how Robinson Crusoe
was cast up on a desert island, the only sur- .
vivor of a shipwreck. The idea of a poor casta-
way having to fend for himself on a desert is-
land has always been popular. Defoe got the
idea for the story from real-life tales of ship-
wrecked sailors—in particular the story of a
man named Alexander Selkirk, very like
Robinson Crusoe, who was well-known in
Defoe’s day. '
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W WHO TOLD STORIES FOR 1001

NIGHTS?

There was once a princess Sharazad in
Arabia who saved herself from death by tell-
ing stories for 1001 nights.

The slory tells of a cruel king who mar-
ried a new wife every day and had her put to
dea h. On Sharazad's wedding night, she be-
gan lo tell the king a slory. But when she
reached the most exciting part, she said if he
wanted to hear the end he would have to let
her live another day. Among the stories that
Sharazad told were those of Sindbad the Sailor
and Aladdin.
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@  WHAT IS BRAILLE?

Braille is a code of raised dots. Blind
people can read Braille by running their fin-
gers over the dots on a page. The code was
invented in the 1820s by a blind student called
Louis Braille.

Braille produced 63 different dot pat-
terns standing for different letters, punctua-
tion marks, numbers and even musical notes.
People can also type Braille.
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«w  WHAT ARE HIEROGLYPHICS?

The ancient Egyptians used a compli-
cated kind of sign-writing. The Greeks called
these signs ‘hieroglyphs’ (sacred writing). For
centuries experts puzzled over the meaning
of the hieroglyphs on temples and tombs. Hi-
‘eroglyphics was a more advanced version of -
the picture-writing the Egyptians first used.
No one could read this ancient script until
1799, when a tablet, called the Rosetta Stone,
was discovered. It had the same inscription
in three forms of writing: hieroglyphics, Coptic
Egyptian and Greek. Because the last two were
understood, it was possible to decipher the
hieroglyphics.
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@ WHAT ARE HIEROGLYPHICS?

They are a system of picture writing
used by the ancient Egyptian priests. At first,
pictorial symbols represented words that were
easily recognised like man, bird, flower, Sun
and eye, Later, as hieroglyphics developed,
some symbols were used (o represent sounds.

Modern scholars could not understand
this writing until the early 1800s.
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WHAT IS MORSE CODE?

w

This is a code using dots and dashes to
stand lor letters and numbers. It was once
the main way of sending telegraph signals
along wires or by radio. The code was invented
in 1837 by the American inventor Samual
Morse.

In Morse code, different letters, num-
‘bers and punctuation marks are given as dif-
ferent groups of dots and dashes. Dots are sent
as short signals, dashes as long signals. Sig-
nals are made by pressing the key of a send-
ing device which alters a continuous electri-
cal or radio signal and produces rapid sounds
in a receiver.
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@ WHAT IS A MUMMY?

A dead body that has been embalmed
or preserved and sometimes wrapped in hun-
dreds of metres of bandages. The name mum-
my comes from the Persian word ‘mummia’,
which means 'lar’. Because the bodies were
black with age, people wrongly believed they
had been soaked in iar.
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WHY DOES THE OLYMPIC FLAG
HAVE FIVE RINGS?
Five interlaced rings on a white back-
ground represent the five inhabited conti-

nenis: Africa, America, Asia, Australasia and
Furope. The five different colours of the rings

are wecoralive.
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@w WHERE DOES THE RED CROSS SYM-

BOL COME FROM?

The symbol is a red cross, on a white
background, the reverse of the national flag of
Swilzerland.

In 1864 a young Swiss businessman,
Henri Dunant, formed the International Red
Cross, for the relief of suffering in war.

Nowadays, the Red Cross also provide
relief in natural disasters such as earth-
quakes, floods and hurricanes.
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@ WHY DO THE TIDES RISE AND FALL?
The water in the oceans is held close to
the Earth by gravity. But the Moon and Sun
also have some ‘pull’ on the Earth. The Moon's
gravily atlects water in the oceans. The sea is
‘pul’=d’ slightly towards the Moon, causing a
bulge. or high tide. On the opposite side, the
sea is pushed away, causing a second bulge.
High tides occur twice in about 25
hours. This is because at the same time as
the Earth is rotating on its axis, the Moon is
travelling round the Earth (every 27 days).
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@ WHY DOES THE MOON WAX AND

WANE?

The Sun can shine on only one half or
hemisphere of the Moon. As it orbits the Earth
every month, our view of this half changes.

‘At New Moon this half of the Moon is
turned away from the Earth, and cannot be
seen, while at Full il is turned towards us.
The time as the Moon ‘grows’ from New to Full
is called ‘waxing’. After Full, the Moon ‘wanes’
or shrinks to invisibility once more.
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Ww WHY IS THERE NO LIFE ON THE

MOON?

The life-forms that are familiar to us
need air and water, as well as protection from
some dangerous rays sent out by the Sun.

The Moon has no atmosphere, no water
on its surface, and is completely exposed to
space. Also the temperature at midday is
higher than that of boiling water. To find out if
any living organisms could survive on the
Moon’s surface, scientists built special cham-
bers. These copied the Moon's condilions ex-
actly. Even simple bacteria died.
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@ HOW IS THERE A DAY AND A

NIGHT?

As the Earth travels around the sun, so
it spins on its own axis.

The 24 hours it takes to spin on its axis
is called a “day” -- but, of course, this includes
the night hours, too. And night-time varies
with the seasons and also with the latitude.

At the Equator it always lasts twelve
hours, and, as we get towards the Poles the
duration varies until, at the Poles themselves,
the nights are six months long!
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@ WHY DO ECLIPSES OF THE SUN 0C-

CUR? :

The Sun is about 400 times the diam-
eter of the Moon, but it is also 400 times as
far away from the Earth. This means that both
bodies look about the same size in the sky
when seen from Earth.

If the Moon passes in front of the Sun, it
can block out the brilliant disc, so that the
faint surrounding ‘corona’ can be seen. The
beautiful corona can only be seen at New
Moon, during a total eclipse.
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@ WHY DO THE PLANETS REVOLVE

AROUND THE SUN?

If the planets did not move, the Sun’s
pull would drag them inwards. But if they
moved too quickly, they would fly off into
space. The closer a planet is to the Sun, the
faster it must move. The planets all move in
the same direction. They were probably formed
from the same spinning cloud of material that
produced the Sun. At birth, the Sun would
have been spinning on its axis in a few hours.
The cloud's pull slowed it down to its present
25-day period. Apart from Venus and Uranus,
all the planets spin in an anti-clockwise di-
rection too. Venus spins very slowly back-
wards, while the axis of Uranus is titled right
over, so that it spins on its side. '
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@ WHEN WAS THE EARTH FORMED?

The oldest rocks found so far are thought
to be about 3850 million years old—so the
Earth had a solid crust by then. Some mete-
orites and pieces of Moon rock are probably
4600 million years old, so scientists think that
the Earth formed about 4600 million years
ago.

Scientists measure the Earth's age by
studying the rate of decay of radioactive ele-
ments with special equipment. This technique
is called carbon-dating.
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@ WHERE ARE THE WORLD’S HO'T-

TEST PLACES?

The highest shade temperature on
record is 58°C in September 1922 at Al’
Aziziyah in the Sahara Desert in Libya. Nearly
as hot was the 56.7°C recorded in Death Val-
ley in the USA in Julv 1913,

The eastern Sahara has more sunshine
than anywhere else: sunshine has been re-

corded for 4300 hours in a year, which is an
average of 11 hours 47 minutes per day.
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@ WHERE IS THE DRIEST PLACE ON

EARTH?

In the Atacama Desert in northern Chile,
the first rain for 400 years fell in 1971. All
deserts are dry, but the Atama is the driest.

Cairo, in the eastern Sahara, averages
28 millimetres of rain a year, and Bahrain on
the edge of the Arabian Desert, has 81 milli-
metres. Not all the dry parts of the Earth are
also hot-the Polar lands are also very dry.




Biq§ yding cmangy [odiu] @

® mwcdly ac@Ebey.ay: csq

 dgnfoam...?

:?JC\S %55@@0(5835: HOIDMLD 330"3?-‘1 o7
§6c01E: (goo)mcpés opoo 28bme oo (6
Q ~ < ~ . s = =
\‘f:ﬂ’)?()']d,‘-...)l DGPIIRARCN wE'}OSG_g.O']O’JQSI
dleoedd mommen oSngq Ierlelenp) 9’3@@30%@:13 a0

> ; L 50
@ngr]mug“

0 ~ QCO0 c_C [=] oc

_ 326§ WOUNQIHO) HEUN NOFOY G:eqYs

quS:cﬂ (Js:j 2B8om q%lcﬂmu& mneqo DmEQ §,
3‘39$99§0§ 3)93@: tze) (ma) &80 q%(ﬂmcﬁn eeTte
cgp(ﬁceg 0363920 FRORCTI VOIOCICTT VDL T
Py L s r @ LL iL
(omefoppéadBecy) oé§gsicn 260UV T

sfgpdecy ormacyd [gedlonddi

God [ ]

&
&



WHERE ARE THE WORLD’S COLD-
EST PLACES?

The coldest temperatures are recorded
in winter in Antarctica. In July 1983, Rus-
sian scientists measured a new record low of
89.2°C.

Very cold temperatures have been re-
corded in Siberia; -68°C at Verkhoyansk in
1892. This place holds the record for the greal-
est temperalure range: from a coldest winter
temperature of 68°C {o a hottest summer tem-
perature of 36.7°C.
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@ WHERE IS THE COLDEST PLACE ON

EARTH?

The coldest place on Earth is the Ant-
arctic, where temperatures can often go as low
as 78° below zero, Celsius!

Then comes Siberia with 50.1° Celsius
below zero.

The coldesl cities in Furope based on
average lemperatures during the coldest
months, are Archangel in Russia with 13.3"
Celsius below zero, followed by Montreal,
Canada, with 10.6°, Beijing with 4 7° and
Tashkenl with 1.3".
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@ WHAT WOULD HAPPEN IF ALL THE

WORLD’S ICE MELTED?

If all the ice in the world melted, new
land would be revealed in the Arclic and the
Antarclic and in some mountains. But large
area of the world would be flooded as sea-level
rosc.

Sea-level has changed in the past dur-
ing glacials and inter-glacials, so it may
change in the future. If the world’s ice melted,
sea-level would rise by at least 65 metres,
Denmark would be flooded, and many great
capitals such as London, Dublin, Paris, Rome
and Helsinki would be drowned.
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Ww WIHERE IS THE WORLD’S GREAT-
EST MOUNTAIN RANGE ?

The greatest mountain range on land is
the Himalaya-Karakoram Range to the north
of India. It has the most of the world's highest
peaks. -

In the Himalayas, on the border of Ne-
pal and Tibet, is Mount Everesl, the highest
mountain on land: 8848 metres high. The
height of Mount Everest was discovered in
1852. It was named after Sir George Everest,
the Surveyor-General of India at the time. The
Andes of South America are a longer bul lower
mountain range.
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@ WHICH IS THE LONGEST RIVER?

The three longest rivers in the world
are the Nile in Africa: 6670 kilometres long;
the Amazon in South America: 6448 kilo-
meires long; and the Mississippi-Missouri
in North America; 5970 kilometres long.

The river Amazon is larger than the
river Nile and contains far more water. Boats
can travel much further upsiream. The av-
erage discharge of the Nile is 3120 cubic
metres per second, and the Amazon has an
average discharge of 180,000 cubic metres

per second.
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@ HOW MANY OCEANS ARE THERE?

The oceans are huge masses of water
between conlinents—but all linked together
to form one mass. There are three. The most
easterly is the Pacific Ocean, covering about
100,000,000 square kilometres; then comes
the Atlantic, with around 106,000,000 square
kilometres and the Indian Ocean—around
75,000,000 plus the two glacier seas of the
Arctic and the Antarctic, covering 70% of the
Earth's surface, altogether.
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@ WHAT COLOUR IS THE SEA? )

Sea waters are clear, but the surface
colour depends on the reflection of the sky. So
with a grey sky. the sea will be grey and in
bad weather, the sea would be leaden colour.
But the deeper the waler, the deeper the col-
our, becoming blue then gradually darkening
into violet. This is because the lights from
the rays of the sun are made up of all the
gradual changes or “graduations” in colour.
These graduations are “lost”, one by one, as
the light cuts through the water.
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@ aep 0%yt
w WHY IS THE SEA SALTY?

All water contains salt. The taste de-
pends on the quantity and the waler in which
it is dissolved. In the sea, the saltiness de-
pends on the temperature, the rivers flowing
into il and the currents. With high tempera-
tures, water evaporates and the salt gets very
concentrailed. Rivers bring clear waler—so a
sea which has a lot of river waler has less salt
than one where few rivers flow. The cwrrents

mix the walers and so dilutes the quantity of
sall.
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@w HOW DEEP IS THE SEA?

_ The Pacific Ocean is the deepest, with a
minimum depth of 4.050 metres, maximum
11.030. Next is the Indian Ocean—minimum
3.900 melres, maximum 9,200 and Lhe At-
lantic—minimum 3,300, maximum 9,200. The
ma: imum depth of the Arclic Ocean is 5.500
melres, then the Medilerranean Sea with a
maximum depth of 5,120 metres, minimum
1.000. Bditom of the deep sea league is the
Baltic—minimum depth 460 metres and the
North Sea-90-100 meires. .'
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@ WHAT LIVES AT THE BOTTOM OF

THE SEA?

It is very dark in the deep sea butl many
strange fish and other creatures live there. The
loose jaw has a huge gaping mouth which
traps food. The viperfish is a fierce predator
witl long, sharp teeth. The hatchetfish has
bulging eyes which help it see clearly in the
gloom. The anglerfish attracts its prey by wav-
ing a shining lure on its snout.
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@ WHERE IS THE LARGEST LAKE?

The world’s largest lake is the Caspian
Sea, between Iran and the Russian Common-
wealth. Although it is called a sea, it is not
connected with the oceans, but is a very large
inland lake. Its total area is 371,800 square
kilometres. It is in a desert, so.a lol of water
evaporates, and the waler is very salty. The
largest fresh water lake is Lake Superior, be-
tween the USA and Canada. It covers 82,350
square kilometres. The world’s highest lake is
an unnamed glacial lake near Mount Everest.
It is 5880 metres above sea level. Lake Titicaca
is the highest navigable lake.




dig$ gdi:ﬁ_l;mlmq; [l!l[“l.l.l(ﬂl @

® samdiay:eami mdg faom...?
mmmmp%a&cqm%o’n ﬁq%% e]sp: 68

coumeadEceopealoynen§od ncHBEw s 0 [gdol

oI mmoom$ 0€ouda? o8oddésl sood...

@@@orlw c:glm scamjms*ao% Yes) aoasw e avialons
[

(‘\3?0,6'}00) @@UWO’)OJI D.D('Dg’)q O’]‘g%GL S’BOODC:(JQ‘D & o

G@)(f:m caERUY trac@oo%ga@d: S’acgvc_‘amogr @:cco?
ocC _C o [e] [olN "] iy

cq o BOcimwn MEEFMSH MG @ozgn%‘:@
6 @ ¢ . - o oA,
D 8sgro: cqm;;@:mcmg %@:QQ: anjlmgr.@,
o [y Y Q [y [ C
@emml 209, e§unMOYITI0FI0) © 1,090 NS
2 08 C [y c s ' CO _~
Aa3dom [goooua mms‘a@cm" (G§q3@’) meqm)
sqm;.@:mc;m cos]msozoc;o‘*mepvm aneowc
™ c;cop:oo coo@ FPOO$C ougc;ﬂ"q@w’m cqd
(Gq)m@@. @omcﬁu ocmmeqqm@@ceecom Som
9000 & gloacfw BBmrm quﬁ%@:mcoyg sy

oeTnem amandEad 33@5:.6°(@ @ ™ mo)))
& “§7" L i §6TJJ Eeﬂ :

c.slm%@: ch%cﬂoo(f)n

Zdd Lol G ad



® o 3 B5 0
Ww WHICH IS THE LARGEST FISH OF

ALL?

The world’s largest fish is the whale
shark. It is a plankton eater.

Whale sharks are found in tropical wa-
ters. Most are about 15 metres long, but a
record specimen caught in 1919 was 18.5
metres long. A whale shark feeds by sieving
plankion from the water. Inside ils mouth its
gill arches bear a number of ‘strainers’, or gill
rakers. These collect up plankton and small
fishes from the water that passes into the
whale shark’s mouth and out through its gills.
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@ HOW DO FISH BREATHE?

A fish takes in oxygen through its gills.
Water flows over the gills and oxygen passes
from the water into the gill blood vessels.

A fish’s gills lie in two passages that lead
from the back of the mouth cavity to the out-
side. Each of the openings to the outside is
covered by a flap called the operculum. When
the tish opens its mouth, the operculum is
closed and the mouth cavity is expanded,
drawing water in. Then the fish closes its
mouth, the operculum is opened and water is
squeezed out over the gills.
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w il(i“’ DANGEROUS ARE SHARKS?

All large flesh-eating sharks may attack
humans. But stories of man eating sharks are
often exaggerated.

Most sharks are nol really dangerous
and do not always attack. Bul.il is wise Lo get
out of the water when a shark is nearby. Sand
sharks and hammerhead sharks have been
known to attack bathers. The great white
shark sometimes grows to over ten metres
long. It is a terrifying predator.
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@ WHICH IS THE BIGGEST ANTMAL?

The largesi animal that has ever lived
on Earth is the blue whale. The largest speci-
men ever recorded was 33.58 metres long.

Land animals the size of a blue whale
have never existed because they could never
surport the weight of their bodies. A beached
whale cannot breathe because its tremendous
weight prevents it from expanding its lungs.
Usually the whale's mass is supported by the
water around it.
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@ WHICH IS THE FASTEST LAND ANI-

MAL?

The world’s fastest land animal is the
cheetah, which can run at speeds of up to 100
kilometres an hour. However, it cannot run
very far at this speed.

Cats cannot run very far. They hunt by
stalking their prey. They get as close as possi-
ble and then rush over the last few metres..
Cats that hunt in open country cannot get very
close to their prey, so the last rush has to be
very fast.
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@  WHAT IS AN INSECT?

Insects are hard-bodied animals with
six legs. :
Their bodies are divided into three parts:
head. thorax and abdomen. In addition,there
are (hree pairs of legs on the thorax and often
one or two pairs of wings. Insects can be found
in almost every habital except the sea. Some
primitive wingless insects include springtails
and bristletails. Winged insects include drag-
onflies, grasshoppers, ants, beetles and -
wasps. R
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w  WHAT ARE BIRDS? '

Birds are warm-blooded veriebraies
(animals with backbones). They have feath-
ers to keep them warm. They walk on their
hind legs and their front limbs are wings.

A bird's body is designed for flying. It is
compact and light. but at the same time it is
very strong. A bird's wings are mostly made
up of feathers. These are supported on the
greatly lengthened bones of the ‘arm’ and
‘hand'. The large breast bone, or sternum, has
powerful wing muscles attached.

Goldeneye
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w HOW DO BIRDS FLY?

In cross-section, a bird’s wing is shaped
like the wing of an aireraft. It is slightly curved
so that air passes more rapidly over the up-
per surface than over the lower one. This pro-
duces lift.

In flight the downstroke of the wing is
(the power stroke. The wing beats downwards
and forwards and the inner part of the wing
produces lift. The outer part of wing, which
has large flight feathers, produces even more
lift and forward thrust. As the wing comes
down, the flight feathers twist and curl up-
wards o act like propellers.
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@ WHICH BIRDS CANNOT FLY?

Some birds, such as the ostrich and the
emu have lost the abilily to fly. The wings of
penguins are used for swimming instead of
flying.

Flightless birds are found in a number
of places. Most live where there are few natu-
ral enemies. The ostrich roams the African
savannah and the two species of rhea live in
the grasslands of South America. Emus are
Australian birds, Kiwis live in the forests of
New Zealand.
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w WHICH BIRD HAS THE LONGEST

WINGSPAN?

Albatrosses have long, thin wings for
gliding. The bird with {he longest wingspan is
the wandering albatross.

Fully spread, the wings of a wandering
albatross measure over three metres from
wir gtip to wingtip. The greatest recorded
wingspan is 3.63 metres. Such wings provide
only a small amount of lift. But this does not
matter, as this bird lives in an area where there
is almost always enough wind to provide the

lift it needs. Wandering albatrosses nest on
the top of cliffs.

‘Wandering
aioaiross
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@  WHY DO BIRDS SING?

A bird usually sings to stake out and .

defend its territory or to attract a mate. Most
birds begin to sing just before dawn. They sing
to advertise their presence. In spring, many
birds centinue to sing all day. A yellowham-
mer may repeat its ‘little-bit-of-bread-and-no-
cheese’ song over a thousand times before

nightfall. Birds can vary their songs. The song -
of a chaffinch has six possible variations.

These may be used to tell of such things as
the location of food or a good nesting site. Many
birds sound an alarm. And different alarm
calls can tell other birds whether the danger
is in the air, in a tree or on the ground. Jays
can sometimes signal exactly which predator
is nearby.

Song thrush
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