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Truth is God and God is truth.
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The Noble Missions of Dharma Darshan Vigyan Shodh
Prakashan

True Religion is a universal, most truthful, unchallengeable, scientific religion. This organisation is
working for a long-time not only with the aim of presenting the universal truth to the world but also to
lead to the spiritual path of self-realisation and self-enlightment. We can put this ideal into reality by
diving deep into ourself and soul. This organisation is leading to this noble aim.

l. SACHAVAM BHAGAVAM — Truth is God.
2. SATYAM, SHIVAM, SUNDARAM — Truth is eternal and beautiful.
3. SACHCHIDANANDAM —Truth is bliss and happiness.
4. Utpad-Vyav-Dhrauvya-Yuktam Sat
Truth is God-and God is Truth.
The Seeker of Truth
Upadhyay Kanak Nandi




Your Co-operation for the Organisation

Friends,

You are thoughtful, religious friends, you can co-operate with us after reading the books written by
Upadhyay Kanak Nandiji Maharaj & published by “Dharma, Darshan, Vigyan, Shodh Prakashan™
and other organisations. Your co-operation will support us in many ways as— '

By giving your valuable and impartial suggestions.

By discussing with other shravkas about the books..

By inspiring your friends and relatives to read these books.

By giving your self co-operation in the publications of unpublished books.
By distributing these books on the occasion of festivals to others.

L P A O

These books are distributed free of cost to Muni-sanghas, religious organisations, research students,
& poor brothers & sisters. We are always awaiting for your quick response.

The Rules of the Organisation

1. Ten per cent of the total publication will be delivered free of cost to the aonor/donors.

2. The donor/donorswill remain the permanent member/members of the organisation & one copy of
every published book will be given free of cost.

3. No charge will be taken trom sadhus, some specific religious authorities & learned persons.

4. The workers of the organisation will get three copies of every book free of cost.

Your Sincerely
Dharma Darshan Vigyan Shodh Prakashan
Baraut-250611 Meerut (U.P.)
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“A body at rest will remain at rest and a body moving with uniform velocity in a straight line wi
continue to do so unless an external force is applied to it.”
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The meaning is that the substance remains the same, but its condition always changes.
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Religion, Philosophy and Science

1w words ‘Religion’, ‘Philosophy’ and ‘Science’ look contradictory but the main object of all the
{9% 18 16 wasist the humanity in solving its day to day miseries. Their principles and concepts help in
Jving our myriad difficulties of life. The main purpose of life is to get the permanent relief which
I clamsified into physical, mental as well as spiritual relief. The clubbing of concept of ‘Religion’,
und ‘Science’ and adapting them for real life provides us permanent relief. Let us discuss the
of all there three concepts in the manner of living for achieving our basic target of permanent

Pt of all we shall discuss about Science. Our era is popularly understood as the Science era.
Nuletice has given us many instruments, equipments and aids for giving physical relief. For example,
physlcs has given us airconditioner to maintain the constant temperature of body from the outer
siivironment. Computers solve our tedious problems and calculations in a fraction of second. By Super
Nonle Aeroplanes and space crafts the distance has been reduced and the world has become very near.
We can view live telecast of world activities in our airconditioned room. Now the man is contemplating
the construction of houses, factories and hotels in the space. It seems that the man has fed up of this
worldly things..

Likewise Physics, Chemistry and Biology have given us Bio-Physics, Meta-Physics, Modern
(‘hemicals, Bio-Chemicals, Organic chemistry and Medical Science etc. Now Medical Science can
change our sex and can replace any part of our body. It can produce test tube babies as we require. It can
make old persons look young by plastic surgery. Now chemistry can change our whole structure of the
body. In terms of Science, “Human body is nothing but a test tube in which the chemical reactions occur
all the time, when the reactions stop the man dies.” Thus the Science has changed our entire life by its
remarkable success.

Science has given us many physical reliefs. Let us look at the people behind the whole scientific
developments. In olden times many learned persons and philosophers started thinking about the nature
surrounding them. For example, the nature of light has been a very controversial topic and baffled over
centuries. The early physicist like Pythagoras and his followers (580 B.C.) believed that vision was
caused by something emanating from the eyes of the observer which while falling upon an object
illuminates it. After some time this view was discarded because if eye was the source of radiation then

one would haye seen an object even in the dark by just turning eye towards that. According to
' Democritus (150 B.C.) the sensation of sight originates from the something emitted by the object, which
‘on entering the eye, excites vision. Plato (143 B.C.) tried toreconcile both the views and held that vision
‘was the result of the collision of the emission from the eye and the object.

Besides above, many other philosophers and scientists also worked on the nature of light. The first
notable contribution to the subject of propagation of light was made by Newton (1442-1527).
He put forward ‘The corpuscular theory of light’. According to this theory light consists of tiny
ightless particles called ‘corpuscles’, which are shot of by a luminious body at a very high speed.
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In 1675, a Dutch physicist Christian Huyghens told that light is propagated in the form of waves
through a continuous material medium called luminiferous ether. In 1850 French scientist Frenel
Faucault gave another theory. Thereafter, James Clerk Maxwell said that visible light, ultraviolet and
infrared radiations were electromagnetic in nature. In 1901, Max Planck put forward new theory called

‘Quantum theory of light’ on the basis of which Einstein was able to explain photo-electric emission.

In the same way other discoveries and inventions were made at different times. However, we have
seen that all the philosophers and scientists discarded previous theories by replacing them of their new
ideas. Nobody provided conclusions and decisions, such as the structure of the atom. In the olden time,
scientists used to say that atom is the smallest elementary unit of matter means it was indivisible. B
according to modern theory, atom is a group of so many particles such as Electron, Proton and Neutron
etc. So we can say that the scientific theory of atom has also become changed. But our Acharyas said,
“This atom is a ‘Skandh’ (group of infinite number of particles)”. Hence, so many other problems are
lying unsolved till the date.

Science never concludes. It goes on giving new theories discarding old in all the matters. Uptill now
no philosopher and scientist could put forward the absolute picture of anything which may not have
further improvement. Hence, all the theories are practically true towards the nature of the substance of
matter.

Dharmais a technical word in Hindi and Sanskrit. Thinkers of different religions defined it in tlleir!
own ways and tried to solve problems in different manners but the gist of all the religions was same and it
was to give right knowledge of liberation (Muktr). Some religions asked their followers to fulfill theit
duties sincerely without disturbing other’s life. Many saints say, “Follow me, I will give you liberation
(Mukti) from this transistory world.” Some thinkers preached that “Right belief, Right knowledge and
Right conduct is the path of liberation.”

In this book, our most respectable, dedicated and learned Elacharya Sh. Kanak Nandiji Maharaj
has explained the modern views of scientists, philosophers and different religions in a very fine manner,

I became very much impressed to read the manuscript of the book, Then I asked Upadhyaya Shri
Kanak Nandiji Maharaj, “Have you written any other book?” He showed me his manuscripts treasure
of literature related to all spheres of life, viz., ‘Cosmology’, ‘Medical Science—Old and New’, ‘Modern
and Old Psychology’, ‘Modern and Old Politics’, ‘Ancient and New Mathematics’, etc. He had written
near about forty books (uptil now out of these thirty four books have already been published). The man,
publishing his books, will do the most sacred work of his life. Our most respectable Upadhyay Shri wil
not say to any one for publishing their literature. So it is the sacred duty of the readers and the society tc
publish their literature, so that the world may know that our old literature is not imaginatory but shows
the way of life in modern world. Actually our ancient literature istoo practical today as it was at the time
of being. All these things vou will find in their literature.

Now I bow respectfully in the feet of Param Pujya Gandhar Acharya Shri Kunthu Sagarji
Maharaj, Upadhyay Shri Kanaknandiji Maharaj and the whole Muni Sangh and pray to bless me for
developing such a power in me that I may be successful for getting liberation from this universe.

Ex. Prof. Sushil Chand Jai

(M.Sc.-Physics
Dated 29 Nov. 1989. Sarraf, New Market, BARAUT (Meerut), U.F
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We can only know the partial truth, but not the absolute truth.
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“The Philosophy is beginning from the surprise”
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What is the absolute truth? Einstein says, “We can only know the relative truth that means partial
ruth, the real truth is known only to universal observer.” Universal observer of Einstein is nonelse but
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the Almighty (“Sarvajnadeva”), with infinite powers of knowledge and bliss.
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That (really) all knowing, all seeing, obscured by the dust of its own karmas wandering in the cyd
of existence does not know all things, in all their aspects.
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Self reverence, self knowledge, self control. These three alone lead life to sovereign power.
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i of an element are indivisible while that of a compound can be split up into smaller particles,
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namely, the atoms of the component elements. In 1811, Avogadro introduced the word moleculg
represent the smallest particle of a coumpound. An atom is thus defined as the smallest particle of
element which can enter into the composition of a molecule, or which can take part in chemical chan
A molecule, on the other hand, is defined as the smallest particle of a substance, elementary;
compound, which can exist in free state. '
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Thus, the journey is continued ever onwards into new realms of knowledge. The characters

feature of this method s that it is constantly in touch with experimental facts and thatis why science
justly claim to be the pursuit of truth. But are the theories of science absolute truth? No, they are

Science is a series of approximations to the truth. At no stage do we claim to have reached fina
Any theory is liable to revision in the light of new facts. This is both the joy and the inspiration of scif_:noe _
there appears to be noend to new knowledge with its interest. Each advance yields a more far reachi
and interesting picture of the physical world, while at the same time opening up fresh views in the shi
of new problems awaiting solutions.
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=T A il picture of the universe is constantly under going modifications and changes. Science

it & new shape. Science is not a structure in which only the ornamental details of secondary
# changing. Such a picture of it would be not only sad and dreary but quite wrong. The
{ work and the joys of scientific knowledge and of an appreciation of scientific principles
‘hy science 0 I thelr external youth and change. Change is progress, the road up-wards leading through
), they are’ X . We change or modify theories in order to bring within their ambit an ever wider
eached fint ‘il 1o obtain an ever greater degree of agreement with observation.”

a charactel

n of science
yre far reac
ws in the sh

may well note the great contrast between the never changing laws of nature enunciated

ALl 'sand the ever changing theories of modern science. In view of this fact it is never
ot what at present seems to be contradictory against the theories of science. The science is

ding the bell.

f &, fee Ao beginning to appreciate better, and more throughly, how great is the range of our

ofv fgreT (l.onpold)

- is what the scientist aims at. He finds nothing at rest, nothing enduring in the universe. Not-

. SGE] is knowable, still less is predictable. But the mind of a man is capable of grasping and under-

afe &, s ! leust a part of creation.”
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country men. So we may say Until an ancient view receives recognition from a foreign country, i
receives scant admiration from its country men
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«Scientific theories arise, develop and perish. They have their span of life, with its successes and
triumphs, only to give way later to new ideas and a new outlook.”
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The spirit should not die and the time has come when we should prove by our independent work th
truth of our conviction.
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A certain type of superior person is fond of asserting that ‘everything is relative.” This is, of course
nonsense, because if everything were relative, there would be nothing for it to be relative to. Howevel
without falling in to metaphysical absurdities it is possible to maintain that everything in the physica
world is relative to an observer. This view, true or not, is not that adopted by the ‘theory of relativity
Perhaps the name is unfortunate, certainly it has led philosophers and uneducated people inl
confusion. They imagine that the new theory proves everything in the physical world to be relativ
Whereas, on the contrary, it is wholly concerned to exclude what is relative and arrive at a statement ¢
physical laws that shall in no way depend upon the circumstances of the observer. It is true that thes
circumstances have been found to have more effect upon what appears to the observer than they wer
formerly thought to have, but at the same time Einstein should how to discount this effect completel;

This was the source of almost everything that is surprising in his theory. (The ABC of Relativity page 16
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Matter and energy neither be created nor destroyed. Each can be completely changed inco another
M or into one another,
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A galaxy of stars, or shortly, galaxies, represent groups of stars. Such galaxies are known to be
ny in the universe.

+ iy g Milky way or Akasha Ganga i3 the name given to the galaxy of which our sun isthe member, Itisa
' g & luminous track consisting of gaseous matter with small stars seen on dark nights encircling the
vens along the middle of the sky.

The Milky way extends as a belt or band all the way round & consists of almost countless millions

stars, But these stars are so far away from us that they are too faint to be picked out individually

out the use of a large telescope. As we come near the regions of Milky way, the density of stars goes

=72 qT # ¥ increasing. Right in the middle line of the Milky way, the density is greatest. Besides, the number of
faint stars in the direction of the Milky way is very great.

- gD
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The distance of there stars from the earth is usually measured in light-years. The brightest st
sirius, called as a jog star that we sce is 52 thousands billion miles away or 9 light-years away. This st
compared to others, is very near to us. Some of the stars are so far away in the galactic system that ligl

from them takes thousands & thousands of years to reach us.

OUR GALAXY

The system of stars in which we live is called Milky way or Milky way galaxy. It is shaped son
what like a flat cookie, or buten ora lens. It has been estimated that there are about 10,000,000,000 sta
in the Milky way galaxy & these are distributed within this lens shaped object, measuring 98,00
light-years in equatorial diameter & 16,000 light-years in thickness (or polar diameter). Qur own
together with its system of planets is not at the centre of this galaxy but is situated almost at the fringe
the galactic lens, ata distance of about 26,000 light-years from the centre. Thus we do not live in th
middle of this Milky way galaxy. We are more than half way from the centre towards one edge.

Each star in any galaxy has got its own motion; but, distances of stars being very great, ti
displacement can not be noticed even in thousands of years. It is for this reason that the stars &
considered to be finite or fixed.

Outside or inside the galaxies there is much empty space; between two stars also there isa plenty
space. A star is like a tiny mote of dust in the centre of a room. One of these stars is our sun, the particul
star around which the earth, the other planets & the comets all revolve. From outside our galaxy, the st
would be definitely quite indistinguishable from the millions of others like it.

Galaxies are grouped into clusters & our galaxy belongs to a cluster called the local group. There
halo extending beyond our galaxy & the distance measured along a diameter of the whole group is abg

20,000 light-year$. Round about 100,000 light-years from its centre, there are a number of satellite

systems. They are all rotating along with our solar system, the complete period of rotation being 2,0
million years. It has been possible to trace about 1 ,000 galaxies so far through the powerful telescopes

the Palomar observatory. )
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No one knows how many stars are there in the whole sky. Neither do we know as to how far!
sky extends in all directions away from the earth. This amounts to saying that no one knows how lé
the universe is. Each new telescope enables the astronomers to see greater distance through the spe
hence see more distantstars. If some astronomers believe that through bigger & bigger telescope we ll
reach in time a region where there are no stars, others assert that stars are stretching endlessly in
directions. For most of us, it is equally difficult to imagine an end to space or t0 imagine space filled W
stars which goes on endlessly & forever. It may be noted that there exists a theory that space may

curved also.
S & e P Fereareefer wd ife 2

Theory of expanding universe

To allow for this phenomenon that different galaxies recede at different rates, the universe can
be finite, but it should be expanding. The rate at which each galaxy is receding with respect to anothe
proportional to the distance between them, or it is all a relative phenomenon. At a distance of 65
million light-years or 6.520 billion light-years the universe, it is calculated must be expanding with
velocity of light and so, no light will reach us from that distance. But Einstein has proved conclusiV
that no object, wherever it be can have a velocity greater than that of light and hence this brings in a lil
for the expansion of this universe at this distance of 6.520 billion light-years. Thus it is proved that |
universe is not only expanding but figure too. The theory can be extended to show that space in addity

to this, is curved also.
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: For our solar system, as far any other similar systems there may be in the sky, the ganealogy cat
given as :
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I 10 4 number of theories which are propounded to explain the origin of the solar system. As

0 many regularities in the whole system, it can not be said that the system has come into

by chance.
iversecanf 3
't to anothe Theory of Laplace
ance of .65 stie-Simon, Marquis de Laplace, the celebrated French Mathematician proposed a theory in
nding with? At the sun produced the planetary system all by itself, as the result of aterrific internal explosion
d‘m“‘_’l“s‘_ 10w i part of its atmosphere far beyond the present orbits of the planets. The theory suggests that
yrings in a lin Inr Bliry system was formed as the result of the sun having become a nova or supernova in the
roved g‘;_t 2 pust, which phenomenon just consists of vast stellar explosious increasing the original luminosity
ace in additi¢

W0 Mt by  large factor, say a million or even a billion times.
4 Ihe Tidal Theory

The tidal theory, advanced by the British astronomers, Sir James Jeans & Harold Jeffrysin 1919,

: i 10 be the most suitable & satisfactory theory today, since the theory operates in a miniature form
AN o earth also.

rnf‘a-aa al

e | He is of the view that planets were formed as result of a giant tide raised on the surface of the sun by
W — L vitational attraction of an intruding star as it passed by at a distance of several solar diameters.

: ol reason for choosing a tidal action instead of a direct collision, is that the close passage of two
sitfer e & Fhyyy iy eventually much more probable than direct collision & is therefore more likely to be responsible
gred & AT the origin of our solar system.

Sir James Jeans showed that under the action of such an intruding star, the frontal pan of the tidal
feras e @uve will develop a conical point, 'from' which matter will flow toward the intruder, forming a
ERSCIR 1| uslfilamem that later breaks up into a number of separate drops. The relative motion of the two
—ANNels imparts a rotational motion around the sun to the planets formed by the breaking up of the tidal
PILAEN hve. Although these planets were trying to follow the new star, the powerful gravitational pull ofthe
EHEE & 9 would not allow this, as a result of which these gaseous masses were constrained to revolve round
21 ¢ sun. In the course of millions of years, these burning balls of gaseous matter lost much of their heat by
7T % oy Anstant radiation & finally got slowly transformed into what we now call planets. Since we know that
T g'ﬁ T as ours that broke up in the encounter, the conclusion seems to be unavoidable that the father of our
4T netary system was larger than the sun itself.

In the absence of a better hypothesis, this tidal theory is accepted by the scientists as the most
hbable one for the formation of the solar system & hence our earth.

ganealogy Gl 1) Jroem & Yo (Pratfear) Pargreer— i @ iftrast o va wreerers & aveq 3
196 ¥ ¢ Fergreay e ferdr | Soreb sreme ot & & a7 W el o gfte o | uep siwa
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For One Deep Inside Earth

The problem has at least two vital aspects. One is applied being related to the technique of
measuring time intervals, to discovering the dates of various events in the history of mankind, the earth
& the universe. The othér is general philosophical aspect. On geochronological data depends the
understanding ok.the laws of life on our planet & in the entire universe.

Increasingly exact methods have come up with greater age of the earth. This brings to mind
comparatively recent history.

Some 250 years ago Edmund Halley, a close friend of Isaac Newton, was the first scientist to
attempt to estimate the earth’s age. He based himself on the speed of salination of the world ocean.
Halley divided the ocean’s salt content into the amount of rivers. The result was thought to be a colossal

figure 10,000 years (in those days theologians believed that only five to seven thousands years had
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Jl since the creation of the world).

. ¢ vorge Buffen, a French naturalist, opted for another method 50 years later to compare the speed
wling of stone spheres to the presumed speed of the earth’s cooling. His figure was 75,000 years.

I ot  Inthe mid 19th century Lord Kelvin (William Thomson), a British Physicist employing the same
T‘f s o, obtained a figure of 20 million years. At the close of the 19th century John Joly following
lley, calculated the speed of sodium accumulation in the world ocean & put the earth’s age at 90

lion years.

However, this was not the end of our planets “ageing”. A truely revolutionary method was that of
lmating the age of rocks by the content in them of products of radioactive decay. In the mid-20th

tury this technique helped to establish a new birth date for the oldest rocks, 2.5 billion years &
ibsquently the age of the earth which is generally accepted today 4.6 billion years.

~ The “radioactive clock” was a fine gift from the physicists to geologists after all, the speed of
lioactive decay is unaffected by external factors.

It must be remembered, however, that in this instance time is measured only from the moment the
tock become formed. And how much time had elapsed before that, the radioactive clock can not tell.

Can it then be assumed that the figure of 4.6 billion is final?

If the earth’s age is to be determined, scientists must find a clock that was “switched on” before its
birth. Outer space contains the answer to the enigma of our planet’s birth.

If men knew that age of the earth’s mother, the universe, he could estimate at least the maximum
possible age of its child, the earth.

James Jeans, a British astronomer, attempted to determine the age of stars, for example, by the
orbits of binary stars which, when they had come into existence had revolved around each other along
circular orbits. Their present orbits are elliptical. According to Jean’s calculations, such a bending under
the influence of the forces of attraction required the passage of thousands of billion of years.

Of course, it should not be forgotten that all such estimates are based on hypothesis which are 50
years old & not overly popular among contemporary astronomers. Modern astronomy is dominated by
the view that the observable part of the universe is between 12 to 20-25 billion years old, the result of
calculations aided by a “light clock™.

It is known that the spectral lines of a light signal emitted by a reading object become redder in
proportion to the speed of movement. The observed red shift of the star spectra also proportionally
changes depending on the distance to the object. It is logical to assume that the farther from us the object,
the faster it is travelling (naturally, away from us); & if the distance covered by the object is divided by its
speed, the result will be time of movement. It follows that the most distant stars are precisely the oldest
astronomical clocks on the condition that at some “Zero time” all steller masses formed one universal
“super star”. This taeory is now accepted by the majority of the world’s astrophysicists.

According to the steller “light clock”, the age of stars appears to be 15 to 25 billion years at the
outside.

However, let us avoid hasty conclusions. It is not impossible that a totally different clock should be
employed.
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Comparatively recently, spectra of molecules which consist of Hydrogen, Carbon, Oxygen,
Nitrogen, (water vapour, carbon monoxide, Ammonia, prussic acid) where discovered in the
interstellar medium. Among them were even seven atom molecules.

Reports about the discoveries of molecules in outer space go back several decades. However, few
scientists took them seriously, the possibility of encountering even two atoms let alone four or five, in the
super-rarified intersteller medium seemed just too incredible.

In truth, if the formation of molecules in outer space is taken for a specific “moleculer clock”, it
indicates a different time from the light clock.

A pertinent observation has been made by the soviet astrochemist V. Strenitsky, “With a
concentration of 100 atoms per cubic centimetre, each atom undergoes approximately one collision in
100 years. However, it should be remembered that the formation of the majority of molecules requires
the simultaneous collision of three particles, the third particles absorbs the excess of the collision energy,
enabling the other two to fuse into a molecule rather than fly apart, as happens when rubber balls
collide. Such triple collisions in the case of small concentrations are extremely rare. With a
concentrations of 100 atoms per cubic centimetre this would take place once in 1020 years, which
exceeds the currently accepted galaxy age 10 billion times. The refusel to believe in the existence of
inter-steller molecules can be understood.”

What a fantastic figure for the age of the universe should be provided by sevin atom intersteller
molecules. True, recent astronomical discoveries suggest that the formation of complex molecules in the
intersteller medium may be a more frequent phenomenon than was assumed. However, even the speeds
of the chemical reactions which occur in outer space billions oftimes greater than those postulated by
Strelnitsky, the universe is very very old all the same. Espacially since atoms must have appeared before
molecules.

On no account does all this mean that the age of the earth the sun & the entire metagalaxy must
necessarily be counted in thousands of billion of years. All I wanted to demonstrate is that such a
possibility is not ruled out.
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It is almost impossible to define life. Chemically, living beings & non-living bodies are made up of
the same elements like Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N), Phosphorus (P), Sulphur
(S), ete. Green plants take in non-living substances such as carbon dioxide, water & mineral salts,
synthesise carbohydrates (which are made up of C,H, & O) which in turn are utilised to build up living
matter protoplasm. How these non-living substances are changed into living form is yet a mystery.
Chemists can build up from simple substances many of the complex substances found in the living
bodies but they have not succeeded in building up living bodies from non-living matter. Physics can
explain many of the activities of the living beings. For example, the human hand moves freely because of
the bone-set up of the hand acting as a lever mechanism, roots in plants absorb water & mineral salts,
mainly due t8 the phenomena of imbibition & osmosis. But this branch of science fails to explain the
cause of such activities.

Thus, while physics & chemistry can tell us much about living beings, we have to realise that there
is a difference, not yet understood, between the living & non-living.
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1) This discovery was made by Einstein in modern times. Sun is losing heat by radiation & its
iemparature is constant. It means, it is losing mass. It has been estimated that its mass is being
reduced by 250 million tons per minute & therefore it will disappear after a few billion years. The
total mass of the sun is 2 % 10?7 tons. When universe becomes devoid of solar energy, all life will
disappear & it will be a sort of pralaya.

2) In recent years another interesting discovery has been made. It is well known that the magnetic
North pole does not coincide with the geographical North Pole. There is an angle between them.
Now it has been found that the magnetic poles of the earth are slowly rotating & time will come
when the North pole will go into the position of South pole & vice-virsa. In between, there will be a
period of 100 to 200 years when the earth will have no magnetism at all, because when we gofroma
negative quantity to a positive quantity, zero comes in between.

3) The Earth’s magnetic field acts like an umbrella for the destructive showers of cosmic rays coming
profusely from interstellar space. The Earth’s field deflects them to one side & it is only in very small
numbers that they areable to reach us. The rotation of the poles has a period of about 7.50,000 years
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& the last reversal took place some 7,00,000 years back. After forty to fifty thousand years, itis likely
. to occure again. This is a very brilliant confirmation of Jain Siddhanta according to which
Mahapralaya is going to take place exactly after 39,483 years. At the time of zero magnetic field, all

cosmic rays will exert their maximum distructive force & there will be an utter destruction i.e.
Mahapralaya.

ill:s; : There is another view with regard to the doom of our Earth. The Earth is grgduaelly incn_*easing
ery. in mass at the rate of 20_,00{? tons per year Or an average duc: to entry of meteorites .& cosmic dust.
Jing Since the anh is rotating like gyroscppe,constam increase n 1l§ mass means slm-wng 'dovymof the
caf angular velocity. From this we can easily conclude thatsome day its rotation about its axis will cease.

The result will be that on one side there will be eternal day & on the other side an eternal night. The
day side will have a burning temperature where water will be converted into vapours. On the other
side, there would be extreme cold. Under either conditions living organisms can not survive.
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Thus “Man is small atomic worm perched precariously on a dust particle known as Earth. From
such small circle, we have tried to understand the mighty universe. Even here, the time he has spent on
observation is a few seconds in astronomical units. Therefore, the knowledge of the universe that we
really know is so much. It is equally astonishing to know that our little knowledge has given us so much
power. Let us make our brief existence on the earth worth while for us, for our neighbours & posterity.”

All these problems look solved by taking refuge in the philosophical realms, which regard the
universe as a thought in the mind of its creator, thereby reducing all discussions of material creation to
futility. Just as there is neither a beginning nor an end to God, so will be for the creation, the universe.” ‘
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Sat is characterised by the concomitant processes of Utpada, vyava & dhrauvya. Utpada means
coming into existence-birth. Yyaya means going out of existence-death & dhrauvya means permanence.
Dhrauvya is further defined in the following sutra.
The word union is applied some how from the point of view of distinction even in the case of things
which are not different. For instance, there is a usage that the pillar is united with (characterised by)
strength. In that case it is proper to call the concomitance of origination, disappearance & permanenc
as existence. Or the word united (yukta) means collected or combined, that is, of one’s own nature. 11
is existence is of the nature of origination, disappearance & permanence. It comes to this. Origination &
the other two are the distinguishing characteristics of a substance. Substance is the thing defined from th
point of view of modes, these three characteristics (origination etc.) are mutually different from on¢
another & are also different from the substance. From the point of view of substance, these three are not
perceived separately from the substance. Hence they are not different & thus the defined & the definition

are both established.
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Death had no power immortal soul to stay,
That when its present body turns to clay,
Seeks a fresh home and with unlessened might,
Inspires another form with life and light.”
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“Our birth is but a sleep and a forgetting,

The soul that rises with us, our life’s star,

Hath and else where its setting,

And cometh from after.....” (Ode on Intimations of Immortality)
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WIRTSHT TeW T TV TTEWAT =1 1 (7o fro) (90-91)

Instaneous rise appertains to celestial & hellish soul; uterine birth & spontaneous generation to
human & sub-human souls; & one (sensed) & incomplete sensed (sub-human souls) have spontaneous
generation (only).

Five-sensed sub-human souls are either of uterine birth or of spontaneous generation; Aunan souls
of the enjoyment region (Bhoga-Bhumi) are all of uterine birth; & development human souls also are
always of uterine birth,
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* Absolutely-non developable souls, by rule, never have instantancous rise or uterine birth, while
wan souls of spontaneous generation are only absolutely non-developable.

g

=4 > g

NTARY

Human souls of spontaneous generation are born in the armpits, womb & breasts of female in Arya
\da, excepting those of the prime queen of Chakravarti. They are also born in dirty places where
e, night-soil & such like things are laid. They are born & they die 18 times in one pulse-beat, which is
772nd part of muhurta i.e. 48 minutes.
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| In the three worlds—the upper, the lower and the middle, there is spontaneous generation of the
~ body in all directions, that is formation of limbs by the surrounding matter.
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“According to Vyavahara Naya, Jiva is the doer of the Pudgala karmas. According to Nischa

Naya, Jiva is the doer of thought karmas. According to Suddha Naya, Jiva is the doer of Sud
Bhavas.”
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To sum up consciousness is a reality independent of matter, and, in no sense its product. It is
rnal, having neither beginning nor end. The universe is eternal too & contains, material forms which
subject to evolution & change. Matter is also uncreate & eternal.. The.material istic theory,
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culminating in the grand doctrine of evolution is necessarily imperfect, one sided and undignif
imperfect, because it ignores the existence of spirit, one sided, because it confines its survey’
objective side of things, & undignified, because it insults the living reality by treating it as a p

dead matter. The theologian is wrong, because he has no true conception of God, because he as
origin to the universe, & because he insists on the creation of things out of nothing. It is h
responsible for making religion a built of ridicule & contempt for the scientific world. When pi
understood, religion & science would work hand in hand, without a possibility of friction, wh
always the result of unreasonableness on the part of the former & of a hasty & for that #
necessarily imperfect investigation, on that of the latter.

e |, S, TS & Ueh T+ 5o & | T Sqw hTe 3l g mwmﬂ'e?r
%wmwmﬁmﬁ%m%iwwwwﬁmmﬁﬁmm%wﬁmﬁ
Wﬂmﬁmﬁmﬁmmmﬁlmwﬁﬂ#ﬂ@w&aﬁw%l |l
P @1 Y sreaea W Preerare @ fagrea € 9 off U ©7 U 9Tl 2 % H
Fﬂ%ﬁfﬁﬁ%lmmﬁm%aﬂﬂa%aﬁﬂmﬂﬁﬁ%%waﬂéu A
B9 % TIUT Ud SEw0T GTENTehTE 2l & 10 9 cd & | fosifa aq & e dcd Soa g,
WEPIT W ATCH dcd &7 ATHIA FT €| S9eardy 7 & amed S wifaaot & gea #
Wﬁhﬁmwmuﬂ%@%mﬁw%maﬁﬁmaﬁﬁw {
&7 T PsTTey ORE SITTe U T 0 & b S ¢ A A § i B €| T
Fortr 9=y SPTEOTT=arC o AT AT el 21T & | ST ¥ 7o e e W A & I qHA A o
FAT F ATTTTHAT &Y T A 8| gL SATaqH S A TH AT B 9 ThIC T2 fopAr g

foFE T & T O Y WEFEARAT A EY
|Y ATFAiTE T Guar T@ Qg g A 9rHari | (sggen)|H

T wegeqwd e A fepdt & srman 2, o 7 fereft & g o P e @ s A €
& gray 2 o o1 qepar €, fobeq Sy farmm g & i el oreit Ud 2 avn],
TR FA BT @ HHT F @ 2

oW, TETH | ATHTT, T UG TG ATl &, FUNeh STATITH FHl T Siaqged el ¢ | ey
ﬁmwﬁwaﬁﬁﬁmﬂﬂ%mmmgmw%wﬁﬁmwﬁaﬁﬁ%m |
Tt Y BT FaT 21 AT dbaret Wt & e BvY A Wt A ot ST e, fobe g o
B9 @ 0T IR WFged iR @ &

17. |ETH-FGATS

HTHTT G § FAE 98 T4 &1 T qve F e o @l &) o, vl e, o
Q&I AT A & TN & T el I S & | TP VAT A1 AT & | DA I 3738
FAAT WIAT T B T T 77 bt AT G el ¢ | & “Farew Fewr: g’ srgiq arcars
feaa 2 92 oft BaersTe @ ATEAH F -3 B A & TATAT FATT & | AT ATTH T
YT TTATCHT Pt FATT HIAQ &, IS WA T BT GUS FIed GAT | HATCHT FAIG & I TS
uF gite giewar snfs forar S grar 18 &Y epdt & | Sva o T T &t sde & v e o
YT ? TAH T& H YA HT YT IO AT HATa A1 Arep | =areq gt A, R e s oy



61

W) weraf @ Peg 1E Tare & 78 R T Y AT /A 7 AV AT GHEE F A 5T B
“ W%mﬁaﬁmmqﬁﬁwhﬁhﬁa qTATE | azﬁz‘ma%w&taﬁ HYET

: Wﬁwﬁ%ﬁ?maﬁmawﬁﬁaﬁ%aﬂmﬂﬁmmm%ﬂ
mﬁmﬁmhﬁmm#ﬁw-mwﬁwmgl

Sy T A e Feeardt AT I e ST A Tare{ § T A wE e

I ACEITE § @1 A AR g AT Se9aned) B $ A8 8| afe F2 fr wwrae e

wie wrefeaTdY @ srorfa 9 e e off srerfe qeTHt % THTEATEH & S aral @ a9 e qE

I B2 | oot 7 T Y & 21T ST ATl ST S €T 9 Pt gvad 3t

AT | 3T T T B T | T A T A T | e Fyfe qaTd

0 & TaTEaTE o ST e e | afs AT B ST A HIE, AR, Fa, T i v P
ﬁgﬁﬂaﬁaﬁqaﬁrmﬁi’mmmsﬁmmn

TATHE ATTEET 3TaeaT A g7 |/ |
g afePeag av oy fadrEr war wewd 1\
\ T TTT T T ATCHT H &1 T A @ T2THT bl oAl -WiTe JTa 8 SaH e [ e el
|

18.  WreT-3THeT

e qarer, o, e, AT, FIA A 7o7 BISHL 377 & 7H § GI9T Tel Hd ¢ | FHAY
sraffz T ) @ﬁmmﬁwmwmwmimmm
FET JAT 2

rooyer qigEaT fear STTEHvITHUITER |
Aerarra 7 Toreer |/ A W o FrerEte ) | (e 7)

e Y Y AT SehC TLETL FA YT E1E & AT THEAHT T T WY T - (0 & A7
AT A A ¥ | UF 7 TER 7 T H qOTAA 21 9T oA ot 0F i S 7= gt wdhar
2 feq e ST ST ) Poreprer & oy T O | TRl U Fe w T who i a8 | At
2 P e e T Y A A § U S 3 Wb e T i 7 S Se e ey A8 €

i g e A A B aaw i A aHEd o wad aeq H SadTe | AAiq s gH
T et @ g &) AfE g g e ae 3 59 T8 § ot e Feet are e 7 Py saf
‘ mm%wﬁmwﬁmaﬁmwm A TG BT AT A8l BT & |




HEATT 4

199 & Wifas a<ar & aui

Ferear & Foreret 7= amdt Tt €, S et 1, 2, e, s a8 i A &, ot ;
A gH TEd & | TSI — I G, e T, s At o frvs wey 2 | Sude uwite # o
fepdlt ¥t g=a o1 sifeear oY €T <@ wbaT 21 ST i S ¥ wEr 2—

AT TACHERT TCAHANSTAAT FETHGIITH |
g gAY & AT FTE TR | (22) (vamgTe wewrh)
e e # S o o 1 waret & e e W e e o Pty it A

AT ATV AT AT & 1 b1 <1 3 o i o e o e 2 -aw;ﬁw&:wuﬁ
B a9 a1 Afedqex & 78 2R

S qed rvrae o Por 7 st et forad
RIS 3 FowT 4 Aw) |

ST AT FAPTATHE FATT A7 o ATt & Tt a7 Py & s & s e
Feard 2av &, fepee] Tt et weatt o s 3 sredfomar-apifies = ref ) ferare 2T 2
STATFATHINCT T BT T AT & 98 7o7 B B qabal &7 AT e 72 7
AT FT+ gHICHE BT 172w

QA QU7 T=9 FoW W AT A i)
QUL T FAG FO o ToATE I T4 |
ATATT T erSTeqe e
TeAF q6q T fag-areafae ve Ay frsrarts ol & g 8|
TR STATTeaT g erWTSiT WA % WIaTae Yo |
TACHATATIAATHATATE ZH TITSTHATHAT: TN | | (4) (eargre word)

WA qard T & € qrATer freiy w5y 2 T AT § e § off s
Wﬁﬂww%,mmaﬂ%@ﬂim%&s-"mwmmmﬁm:” ERIs)

o






64

araTe PreraTewes waref srafq gea ST wafy Ty aEq yHmoT & fawg &1 S 5 A
2T & 9 7 F TAET & UF S NG B €Y & qE 7 B (997 2| 70 H G-
verd gfafafaa 2 & Frer 37 € g -fasarers g g3m) a9r-

g freroaged aeaTaTg T@ar a9T)
arPEY erTaETTY v e fadrsaT: ) (verar . 1) (1)
Rorer wapTe e o1 ATaT=g o € fag & S v e o farei ol oft e frg 21

FEQrd el Wﬁmmwémﬂﬁs 1Y, Taot e A eend & g & v i
T gz @ HaT A ader oy #

amaTeR e o § A}

Rrery-srga et 3 ) vea & o Pl aeq et R A T | M A e A @ I
T & ot A 912 397 H 3 I Ay wEd | AT S E i Pretw sarer & sifeae
U 7eq & G Sred Ui H TEAT & F T T ATEATCHE & mmsﬂaﬁawwt
Filfer qed zea o VAR ¥ AT A=At F Far & 5 wagen warvn | Fedt @ wE
AT q 9 TET 2| 98 77 918 T AE i 2t ar oy aq €T & &

LU EWIE ATTTT0T |
Wi ATHTAAT qEETEr 750 Tt |

AFATATATCHS THE 7eq T FaET UF 21 G off ITH Frate 707 814 o Hror fergiear s
S 1 Wi § S QiR Gied vE =Seen it Fed 7o I S 8 | 59 ey T @ e
TEd 5= faoiy &7 & & W # frswed 7

Hrarshatrsraie geamon reaarsea: |
AT AL ST TrESErseea: | |
S 1 I & 7o gite & UF wTes o gfte & Fergrar &) R A aefATeses ST ardt
Eick & CEco k]
FAATEY WITLAAAAH AA AN |
AT B WIF FI 79fq qere B AHAT B FITCA Fodt 2 |

AT &, SN FEAT 2, JUTH AT &, Aaan & ¥ ugrd & it wawn, s, Sywied
st e U # orar ST sy | aﬂu’mtﬁﬁwm% ﬁnm%mwﬁ




65
oo # F F=TT AT AT T B
HAATET ATATSAAcAN A AHA LA |

T 3 T T S TR b ST 3 A e & | A [ e o A
AT 750 ¥ FredraTaTd A Wded, AHdcd, Jaeed, yaed I STt HT g foar 2|

ATTTEFT ST SFHTErTHT A HPar o |

W qTHEEd WiEr e AT A1 | (97) (i)
Fererdt wet, 7, e, A0 QR WA @ I A FeA & | T, T, ey, 7ol e & e wed A
B | ST T 7o B A e FRA & | ATHTET, FA, A, o, sy geq i T & Aed
Wt 3 P STaferer 7o & | el 75 Hieleh € ST ATAT B 2 I WA @ | A U T 7.
Wt wifefr & o7 geu TE &1 T A 7 € AGH € AT AR, FA, o, e UF qIE 7e
W 2

W - ST FEToT
3 @ taaren fagar fate gita o T
¥ gate s Parel IV qETTEATE L\ (99) (TefEdT)

St ef T P e # A A i # | 5ad Thed amfdE @ | 7 & P i
e srafee 3§ | T, W, 9, a@@mwwmﬁﬁwwm@
- AT aite wet, wEr-Hieite T, we g e T, FreT-drete avf Ua 9Tsa ® qfrHT
aﬁwnﬁaqﬁﬁﬂﬁﬁu}mm%ﬁmﬁémﬂﬁmaﬁaﬁﬁ srfede awq
T T o T A | T U e T O 9 € Ua oAy ety < @ gr
T A & A ey g gt # e w1t @ fop afe & e § eqear T L Al
ey 3 TEOT AT A 8 | T QTR 2Pt e U I et O 1w b HYET SAH
aPTTET 1 T AT R | W A T A W - e St AEeAl B AT CERER R
B TR AT & e TaTe B Y ST e AT &Y Fbe T BT A AN & | Hrs S BT
AT 7 2 | BT T 6 e g gt # A0 a8 | FETATIT T TAEYT & T A
TG TTH SHide &1 i W AT % g U 7 et e & e AT e el T
wardf P ST )

e s 7o

wafefarsrere=r Feamo E@aTa
wd ETfafraaaTed aeuEaRHiaHd | | (7) (vs=rerdy. €. 2)
wal zedl § HE 70 AT 7 & 7 O A 2 | Fenit 8 78 W A o BT A EEEA A A e
?ﬁf?ﬂ%ﬁ%ﬁ*mwﬂﬁ%lGﬁzﬁaﬁ@rmmaﬁﬂjiﬁaﬁﬁaﬂ?ﬁsﬁaﬁ%mﬁaﬁ
(=3 l .

€]

Javd § o

d4



66

T qAatead qAANd eareareaan |
AAFATTIIITON ATSATATENAT AL | (8) (T==weuian)

wd qaTed & areatas @ e Tard avatas TE 2, a2 ara o T8 & Fifes var a4
aret #r AT T FET T ST

fepaa &1 AT (T5W) Teaet 814 AT gardf 1 & wrea &, 93vey gard & a8 /e
qﬁawﬁ%&ﬁmﬁsﬂﬁqmwﬁa&mmﬁaﬁwwﬁwﬂawﬁaﬁm
S ST & AT AT 1 ST 9 & A THIT WY ST 2 S T,
T FETEHTT F SHTTHTHTIT JIAT AT 2 |

-3t #t fafg

e Mg TeTraTsaATS AT aw |
Wraagaerearia vy fataTsd FARTATI | (4) (T=rem)

ST S T AT ST =TT —A 3 yarH & 7 A Athg A8 2 ) whag s a
FET I S Y Fafig 2 et &1 afe S st sof 2T B O 9T 7 qIAET U w A
|1 forar S ar Siiftaa 974 § 31T 92, 7o feds S qardf § S Yeaer o= feaar £ a8 T8
ferT =1 3 Yeaer S8 & & o aft sl 26 - for fafg & st 81

JAfy STEHT e TOTCH e Tard & THfeT SHer yeaer (gftevirem) 78 & qear 2
TATIT SFATEPIT & Hef HHT T Foal=el 21 &, FETE SATeAT, ST & S| FHIoT 32 e &
ST ST & | Fedres ST syrewT S wﬂww%aﬁmﬁwﬁl forar T & arewT & A
Siiferd seerar & | Siifaa aTae & S-S forara g1y €, & syreny & fafg & womor § 1 ffy e 3
ey & 79 B T e reh SO AT &, T TR W B &, AT Ta e S & ot
qﬁa;a‘f&uﬁm?«aﬁm%ﬁwrﬁ? Wm‘mﬂ%wa‘%aﬂtww&mw#
et &1

Hfeq W9 qETAAT FWEYTTAHE: |
qr ¥ | 7 Srarshed qUiET 79T T (5) (Tareand)
St e T Tard @ 5 fwy & wanfewt # eagee [ d warr @) S aetes Fv
FANE T FAT 2 7w T ofr T8 2 R wepre fop v ey

F e & orgar ' @t €, 59 Arewn § qATGE wdae (1) Toas A 8 | qE-g@ #
ST &1 TR Y T § P ferg 60 8| e aefass g warat § qe-za A gt e ey
;mm;a'qasﬁmﬁﬂﬁﬁl 39 Sfaie At 4 qE- m&mmwwmﬁwaﬂawa‘fw

|

Tt ¥ frevear
Frarvmata st aTReaET aa:)
WTT REATEaaT: FTEgWTaTar Ui | (24) (TS




67

wrﬁﬁaﬁz% T Ze0 Al HTATeHE &1 & A HIE HTaTeqa a7 ffamend off € |

mw‘wﬁrﬂ%é‘ Pt gty - wrert Foar 8T et @ 3 waref f sy &, ST S Ty
tﬂrg@r%amzmﬁm%ﬁm%%wmﬁ% A eaey ff §)| aecd ag 2 foe

il o fermadratra & S fear @ 21 T wergt § ramadrate T8 8 9
=Y forar 78 2| 3 Faer Wraadr i AT HEed o |

ot 3 Foramady ST e &, et Sraadl IR & I8 STATCOTHT 7 FHEA A =AE |
ﬁwﬁwﬁﬁﬁm%mmﬁwwmél Porers e % T oT 1 U 9T
I‘mﬁmr—r FAT EAT & TATATAL &Y I AT (5T & T0THA Fd & ofe Pt et a6
W‘—r:ra’rm—cmgsﬁ STAET & T JEAT B A I A7 INCOTHA Tt & | FEN o fer
Y wer & AT Wmamﬁm%mww&um%sﬁtm&sﬁmﬁ

aﬁwmaﬁrma’rw e gt & | Pafer et ® 3 were @ aforae g

‘g

WTaa=aY FeaTa=dT grae sra qgerar|

A = NTAAHF T TEA WITHERAT: | | (25) (T==reardi)

y mwwﬁﬁﬁﬁmaﬂtwaﬁmﬁaﬁ%mﬁ L, AT AT FA—T T
et ST TR AT A # 1 3 = # fgear Y A, 3 et A fafear 21

0T 3T WIS &7 AET0T

= FFar TeTTAT areeug e AT |
HTIEeqT oIt STETESRaedivl | (26) (T==ram)
TR % FeA-<Te FY AT Fe #, AT 9T I A0 FY P & A (% GeAF awq §
HIRTATET (S97) =9 F 2T @ 2 |
i} T T T A g AT Y SATAT-SATAT A Fopt et & S e # it fftepa s &
978 W Fed 2
ATEWATHE TERTIAT: TrCoTTrRATstet)
T e FATTTET TSTAAATCHEL: | | (27) (T==reamdi)
TE 7T Aty T & i qere gfasrr afree # @ 81 S 9T # F-wef
Pepeatt -fepmalY el & et ff gt -Te F 8

7l & T/ ATHATY 0

Zet & 79 ATHIY 07 39 THE o —
(1) sfeqea (2) F&qea (3) #eaca (4) WHACH (5) FEALA (6) yeyTed (7) daded
(8) AT (9) AAeA AT (10) TR

— = o




68

) (1) mw—mmm'ﬁwwm%wwﬁa@aﬁmwﬂﬂﬁwt

(2) T T -fTTTHF T BNl 2, I a5 F1 W A 2 q¢ Feqed 2|
| +(3) TS MOV I TIIT AHE P G HETSAT F 0 THTF A1 Fersarer gy o qreey
i &, B, € T & 7 7 &1 IH A F S WG & AF 554 N0 2|

(4) v o sife @ Faferer & gear foedt = Foreft saaror (3177 a0t e sraror v 8
TR 0 FEd &

m‘lmﬂﬁﬁqﬁ%wuﬁaﬁwm%l
! (6) ST Tor—fre 7ot o Fafiret & 2=, Srran 1 9o g1 9 W Ted o & spaty o o
T 5o § Y T T HTH &1 I G9Ted 07 e & .
| (7) Sawed - fa & AW Fo 21 o o @ fafre & ow A sl @
' STETSITEeRaT EXeiT & Srate AT 97T @ o2 <A 107 2|
) (8) STEITAT SIS Pl AT FEd &, HAANAT A SFTTAT 2| a1 7 77T Y
| | 9 T B WIAW A 79 -UT F AN T A 2
(9) Wefea Tl ST F eyt T, T, T, A0F Wi B ey wEA B
(10) srogetea or— &qef, 7o, e, vl § ofeq wa swder &1

| o7 U & ifereh 7o H 9T S @ SRl amnred €| St ge seare 8 @
‘ TN U e Tl St H T ST 3 FTT e 0T S & | GETT 7o A a1 & HI

UG T 6 Heed T G S & Hefed A0 qTATed & 1 S @ sfeti g i 2o s
Eﬂﬁq;ﬁmﬂﬁrﬂwmél T P GISHL J7 919 757 i & FAreT syered T
AT R |

S 10 HTHI O H & e 757 F 13- 15 707 9 11 & 3 Y- i arr s &

‘ St Sftaed # Sraeed S Teca 3 2 I A R | (3T 7o § e i sl 7 2 oy At
&1 a¥, SuTH, ST ST P 7o F WIS, qefed F 3 o A S & sfeqea, aedey,

| R, THATH, SETIA, T, FAAed, e T 915 I 8 &) 07 7o F aifeqedy,
FEA, A, THATA, FETICA, T29Tcd, Jaqed 31 qefed 3 s T 8 &1 o, sy
STRTIT AT F Zet H sAfeqed, aeded, geacd, THA, IIEHed, JIITe T F=aed,

e T S 7 A E |
|rerg fargre wor

w1 % 16 faeiw Tor 3 webe E—

(), (2) 39, 3) @, (4) #id, (5) €9, (6) 7, (7) T, (8) i, (9) whriae,
| (10) feaf e, (1) wEE Bae, (12) T 3, (13) S, (14) S
~(15) T, (16) I

(1) STA—f5Teh g1 Sfrer Poreerer forwarep ey a1or sfte St srves warre @ warfal ot weast wd
AT T S A 072 | e Paewemrer B wea # | o vie & g e, ward @y

g f——




69

m;n%eﬁma%ﬁ%i TSl T YBTST HTA AT AT TEATH 1 [T A AT e B
e
Wi —sreadE PereqeTeT 1 T9TF FEd € | ST TR HAT & I8 IATAIF AT ATCHT & AT

Wt =TT A aTE & | A AT ATEHT A AT T AT At AT e & A ad
f | BT T €, S BT I o [T ST SATCHT T =ATITE A GHTT I & AL AR 3¢ 2 |

. aﬂrhﬁ%uﬁu%ﬁﬁﬁa&wﬁmwﬁ%lmﬁﬁmaﬁwﬁaﬁ
| T T T Y TEOT AL I AT R T AT 2¥ 2 I 90 P £
@ @ — T T HTE & ATETT b [aATeT &1 F AMfcHeD MaTq AT S A< Feq= gl

Wi qE FEd | qE BT AT FATHAAT & | TN G 7 AN A @ @ | WeAd FH &
T ﬁmwmmﬁ?ﬁ%ﬁﬁrw%lmﬂ%mﬂmwawﬁ
# oftT fene 90 ATVE SO T & adr aE B

) ref —fre o oiferer Bt 4ol e € | SITeRT H Sy A1 & febeq siTTe et & At H
E %Tm;(rar%n aﬂ%mw%wmaﬂa‘maﬂ%lwwﬁ#%mméﬁ
' |

ATt Tor iy @ fargry o 2

(8) Tyt —it eqef fopar STaT & srorfq Tweitesa & 1T ST AT @ 9% T 2 | FHA, B3,
e ZeT, T, T, P 3 el @ s W §)1 AT e § 6 mﬁws&wﬁw%m
mﬁmaﬁraﬁrwﬁ%mmﬁw%mﬁhﬂwﬂﬁwﬁﬂﬁ%m@mﬁ%
wreor o w2t fapeor T 21

(6) TH—T T4TE FI TS 21T & 8 T 2| Arar, Fear, @, €ier, FhAer ¥ W B i 99 §)
(7) Ter—<it TeT T @ € W F1 G- B AT F T S TP H A 2

' (8) FUT—FAT @1 AT R FE AV & | BT, G, Ak, A, A A AT % HEw gid WS 8 | Tenie @
St TS e AT FATHE A qA S & | T, erﬂ’a%ﬂ'@:rra ST AT I Fe 21 #1 wrr
@HWﬂﬁ%W&ﬁW??ﬁﬁﬁ FFT, et wite =rey & feramd 2ar @ | ot
A 2rar & S Teiite quﬁaﬁ%mmﬂmﬁwzﬁw%mmﬂm%
FHTT S ETHTL BATTE TG B ard & | wm%ﬂwaﬁaﬂ?ﬁaﬁqﬁﬁﬁmwﬁ%ﬁ
fer e B1 3 STt Y A TEa T TH B T AT H JpTeT AT TR & ZEAT
mwaﬂfaﬂﬂé’rﬁ?mwaﬁ%%%wmmmﬂ%maﬁ@%%la‘s’@f‘nﬁ%
f“qswmwaz qzr&ﬁamww%%waﬁéam%faﬁrmar#aﬁﬁ%&sm%éaﬁ
3 off TepTeT Y SATAHHAT T | FATCH Tt b Fafsrr e e & 1 & Pafey wara & T s
# off Fafer = & whrwfaa 2 81 G waef, w39 @t snfe & dora e 9w o famr gerer &
yfaTiaa 8l g, STelfe Qrae, Tz A ST T S A A ¥ | T P A o o
me%mﬁmmn@imﬁrhwﬁm% a0 a ot qEe # wig g | TAne
Forsrer 3 oft &sTiTer T & webreT U A by At g e e 1 IR EaTiie = frery
O GG B & | YA A H § Hofi -y et et o o e et 2, s on e e A
ﬁwﬁwmwwmﬁﬁﬁﬁlméwﬁwm%wmhﬁmm '




70
sife O ST @ 3 & e & ¥ aferditer, e, |, idY, Wemw, g2l dret ol

2

wiferer Ud T 757 AT & febe U qoae @ & wfvorse ar srer ety 2
(9) TTFeY B[ — ey S Ter bt ey weabr ey BT fey BeA 21 ervtn by v P oy

(10) ﬁufg%qa—aﬁaaﬂtwa%azﬁﬁmﬁﬁﬂﬁuﬁ%qﬁh Frae 7= A
7§

én) SATITE BReq —FHE Gl B BTN 3T S B & | ATHTYT 77 37 7% Frg
|
(12) TR B —F0ET Fodl b A7 H (TOTH) TEH BT AT B 2 | 1T 227 1 0
fargy T 2

SAACT UA A=qAA TS T G (BT ST T &1 Saered e shat # qrar st f
SR P! FIHT-A 107 2T 747 2, fepe) Erenies  T@F wra siwar & gaferg forg wpor v 1t
| R YT 317 U By ot ST ey

ragen & Aawed, AT, Ao, AAE AT WrA—3A F99 TghT ve = gafy srea
AT {77 5T T T AT @ ForT sreaea arersaw SuTg & | A g gHed g9t @
AT - ST 31 gFeepror & Foreime form ar & | At & Berer 0 Ayaweq & Savedas oy A
T ST & ST feraTe Fepar ST | 97 7 Y e 0F Fe gfte & smeAr e B T o
AATEHIAT GeiAE F Fe & PROT AqRI 79 bl 7 Farey g wfefes &1 77—

TAT = AfATATET GRS TefAT)
T EAAET AWEY WG HIBCU L | (19) (Feard &)

HYAY ®Y U &G FH 79 B FIT ATCHT qide & 05 Affe 8 & oo dgafas
AT & AT & AR & | Afer HETEY Py By qfefer A€ A o e & off gwe wwntad w8 2
=feq, Fite i w=a, afde® w=q & wafaa T8 & wwar & | S —smfds sreprer 71 wfeq
AT TR exdit & | 59 fg grar @ fop gardr ofre = &1 qar—

Srarsira 7eq warety i 21t o=
HATICAT TAqT FRAITHIHT ATATATI | (563) (e am)

Substances are living (Souls, Jiva), and non-living (Nonsoul, Ajiva), each (of these) is material
(Rupi) and immaterial (Arupi), mundane souls are material (Rupi). Souls free from karmic matter are
immaterial (Arupi).
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Jainism is of a very high order. Its important teachings are based upon science. The more scientific
knowled§¢ advances the more the jain teaching will be proved (L.P. Tessitari, Italy).
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Lokakasa is that in which Dharma, Adharma, Kala, Pudgala and Jiva exist, that, which is bey
(this Lokakasa) is called Alokakasa.

COMMENTARY

“Loka is that-place in which happiness and misery are seen as results of virtue or vice, or |,
might be said to be that place in which things are got, or Loka is that place which is perceived by
omniscient.” This is how Akalanka Deva derives the word Loka. Akasa with reference to Lok
Akasa similar in extent to Loka is Lokakasa, and Akasa beyond Loka is Alokakasa. '

@Y
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1

In the accompanying Plate, we have a representation of Lokakasa and Alokakasa. Loka or .;
universe, according to the Jaina idea, consists of three divisions—Urdha Loka or the upper wor
Madhya Loka or the middle world and Adho Loka or the lower world. The first is the abode of cel
beings, the second of men and of other creatures, and the third of the inmates of hell. Surrounding thes
Lokas, which are situated one above the other, are three layers of air, the inner being humid, the mic
dense and the outer rarified. Within the envelope of these layers, there is Lokakasha—invisibl
substance which allows space to other substances and is equal in extent to the Loka. In this Lokak: i
Jiva, Pudgala, Dharma, Adharma and Kala exist.

Beyond this Lokakasa, there is Alokakasa which is eternal, infinite, formless, activityless and
perceptible only by the omniscient. In Alokakasa, there is only the substance Akasa and not Dharmi.
Adharma, Kala, Pudgala or Jiva.
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qAT AH, AT FIOT & Teblvieh fwTe aferites avaed & srafq s avew 375 #r sem
et grar 81 5 Wb orew et ® of S =nfed ) geEe Aftag s webrotes fawTEt @
fereae & Tl & ©F T417 ST9T AT Foul @ Ua-Ueh €47, 98T, Wy, st i e @
At TT, et 1 s SR SO B U, 39 Y qe P 11 Tt # fawr awt @
ST TATHH TIH AT 1 1121 Ao & 3% 59 (it gy 99 Ao v arar wan &1 et
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o e T = Tom ermtaerat: 1 1 (360) (fraia & dive)

SHFTATEET ¥ = U TaEHE: |
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(creard T AEATT 4-20)

There is increase with regard to the life-time, power, happiness, brilliance, purity in thought-
colouration, capacity of the senses and range of clairvoyance.
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Owing to the fruition of life-karma acquired by one self, the soul’s association with the body in a
particular birth is called life-time. Capacity to confer benefits or inflict pain on others is superhuman
~ ower. Enjoyment of sensual pleasures is happiness. The splendour of the body, the dress and the

1=

mmments constitute brilliance. The thought complexions have been mentioned. Lesyavisuddhi is the -
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purity of the thought complexions. Indriyavadhivisaya means the capacity of the senses and the &
clairvoyance. The suffix “tah™ denotes that they are superior in these respects. The Vaimanikas |
and higher up are superior to those lower and lower down with regard to life-time and so on,
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Tter T afcuETWHTar #1911 | (e g 3o 4-21)
(But) There is decrease with regard to motion, stature, attachment and pride.

Motion is the cause of movement from one place to another. The body is the transformable b
Attachment is fondness for wordly things owing to the fruition of greed. Pride is haughtmms
self-conceit ansmg from the passion of pride. These grow less and less in the case of Vaimanikas higlh
and higher up. The fondness for pastime in other places becomes less. Hence higher and higher up the
is less movement in the case of the celestial beings.
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The happiness that is enjoyed by the residents of heavens appertains to the senses, is free from
disturbance (literally, disease) enjoyable for very very long periods of time, and is without a paralle
outside the heavens!
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As water assists the movement of moving fish so Dharma assists the movement of moving Pug|
and Jiva. (But) It does not move Pudgala and Jiva which are not moving, '

In this verse, we havea description of a peculiar substance known as Dharma in Jaina philosop
1t should be remembered that the meaning of ic word Dharma, as used by the Jainas, has not
Slightest resemblance to that of the same word in Hindu philosophy.

The Jaina philosophy means by Dharma a kind of ether, which is the fulcrum of motion. With
help of Dharma, Pudgala and .I'lva move. Dharma does not make these move, but only assists them
their movement when they begin to move. In all the works in Jaina literature, we have nearly the s
illustration given of Dharma. The illustration is as follows. As fish move in water, without beil
impelled in their movement by water, but only receiving assistance of the water in their movement,
Pudgala and Jiva move, assisted by Dharma, but not impelled by it. Dharma has no form, is eternal af
void of activity.

Dharma is, therefore, that which, not moving in itself and notimparting motion to anything, help
the movement of Jiva and Pudgala. Without Dharma, the motion of Jiva and Pudgala would &
impossible.
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«The first problem was, of course, that if light waves were real waves, they must be waves in
something. They were plainly 10t Waves in matter; it was necessary, therefore, to invent something else,
which was not matter, for them to be waves in. This something they called the ‘ether’, and imagined it as
an utterly thin elastic fluid, that flowed undisturbed between the particles of the material universe and .
flled all ‘empty space’ of every kind.
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What was this ether like? Difficulties and contradictions appeared at once. For it was proved to
(1) thinner than the thinnest gas; (2) more rigid than steel; (3) absolutely the same everywhere;
absolutely weightless; and (5) in the neighbourhood of any electron, immensely heavier than |
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As shadow of the tree assists the staying of the travellers, (so) Adharma assists the staying of the
Pudgalas and Jivas which become stationary. But that (i.e., Adharma) does not hold back moving

(Pudgalas and Jivas).

The following examples are invariably found in all Jaina works, as illustrating Adharma. First,
Adharma is likened to earth which does not stop creatures from moving but becomes a support of them
when they are at rest. Secondly, Adharma is said to be like shadow of the tree which does not forcibly
stop the travellers scorched by the rays of the sun from moving, but assists in their rest, while they of their
own accord come to sit in the shade.

We should, therefore, remember that without Dharma it will be impossible for any substance
(Dravya) to move. The universe is divided into two parts: (1) Lokakasa, which is pervaded throughout
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notion to me: for the cause of gravity is what I do not pretend to know, and therefore would take more
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by Dharma and Adharma, and in which movement or rest may, therefore, happen and; (2) Alokak
which is beyond Lokakasa, and in which Dharma and Adharma are absent. We have learnt previol
that one of the characteristics of a Jiva is to move upwards. When a Jiva makes an attempt to m
upwards in its gradual stages of development, it is able to do so through the assistance of Dharma,
gradually moving higher and higher, it reaches the limits of Lokakasa, beyond which there i§
Dharma. Hence, it is bound to stay there. This will explain why in Verse 14 we have said that liberal

Jivasstay at the top of Lokakasa, and though possessing the characteristics of having an upward moti¢
they do not proceed any further.
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Let us now try to investigate the modern scientific equivalent of the principle of Adharma as
have proved in the fore going pages, the luminiferous ether to be the equivalent of Dharma Dravya,
Apparently the cementing force in the world is what science calls ‘GRAVITATION

Although the law of gravitation has been styled the most extensive generalisation which the human
intellect has ever attained. Issac Newton, the discoverer of the law, did not quite understand it. In his
‘Letter to Bentley’ Newton wrote:

“You sometimes speak of gravity as essential and inherent to matter. Pray do not ascribe that

time to consider it.....”,
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Gravity must be caused by some agent acting constantly according to certain laws; but this agent be
erial or non-material, I have left to the consideration of my readers.
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The Jain thinkers ask the question why the atoms should be kept together constituting the world of
ha Skandha? Why should they not get dissipated throughout Anantakasa or infinite space? Then
pre would be no world. The very fact that the structure of the world is permanent, that the world is a
psmos and not a chaos implies the existence of another principle which guarantees the permanency of
world’s structure and world form. This principle has the function of being distinctly inhibitive to arrest
he flying atoms. This physical principle is called Adharma or rest.

“Both Dharma and Adharma pervade through space up to the world’s limit. They are absolutely

_non-physical in nature and non-atomic and non-discrete in structure; the qualities of Pudgala are not
found there in. Not have they the structure of space which is constituted by space points these two
physical principles are perfectly simple. Therefore they may be spoken of a% one oras many. They are
spacial and yet are non-spacial. They.are Amurta and Arupa. They are neither light nor heavy. They are
not objects of sense perception. Their existence is inferred only through their function. Such are the
characteristics of these two principles which are distinctly peculiar of Jaina physics.”
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Strangely enough the mathematicians reckon that the total amount of matter which exists is
mited and that the total extent of the universe is finite. They do not conceive that there is a limit beyond
¥hich no space exists but that the totality of space is so ‘curved’ that a ray of light, after travelling in a
ct line for a long enough time, would come back to-its starting point. They have even made a
ireliminary estimate of the time, a ray of Tight would require for the round trip in the totality of
irvature, not less than ten trillion, i.e., 10'° years. And such a space is very cosy quarters compared with
nfinity. A mathematician feels positively cramped in it.
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Again the same author writes:—

“Think of the most remote and abstract of all theorems of Relativity—that the universe is finite.
This is quite inconceivable; no astronomer can secure any mental picture of a jumping off boundery
beyond which these is no space.... When a computation implies that space is ‘finite’ the mathematician
cannot unmake his brain and visualise finite space. He does fiot even try to do so. But he presumes that
 the equation has some concrete meaning that the meaning may in time take form and be revealed as a
i serviceable fact—dim, but actual on the border of the unknown.”
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“I suppose that every one has at sometime plagued his imagination with the question, is there an
end to space? If space comes to an end, what is beyond the end? On the other hand, the idea that there is
no end, but space beyond space for ever, is inconceivable. And so the imagination is tossed to and froin a
dilemma. Prior to the relativity theory the orthodox view was that space is finite. No one can conceive
infinite space; we had to be content to admit in the physical world an inconceivable conception-
disquieting but not necessarily illogical. Einstein’s theory now offers a way out of the dilemma. Is space
infinite or does it come to an end? Neither Space is finite but it has no end; “finite but unbounded” is the
usual phrase.”
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Pud means ‘to combine’ and gala means to dissociate.

o B B Rt - |

=

Hence, the root-meaning of the word pudgala is, “that which undergoes modifications by
pribinations and dissociations.”
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Know that (to be) surely Pradesa which is obstructed by one indivisible atom of Pudgala and
hich can give space to all particles.

~ We have already mentioned more than once what is meant by a Pradesa. In this verse, we have a

finition of Pradesa. That portion of Akasa which is obstructed by one indivisible ultimate atom of
wtter is known as a Pradesa. In such Pradesa of Lokakasa, one Pradesa of Dharma, one Pradesa of
Adharma, one particle of Kala and innumérable atoms of matter, or even Skandhas in a stable state may
xist. The characteristic of Akasa is to give space to all these.
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The nucleus of atoms consists of a large excess of atoms, consists of a large excess of pos
charges which are somehow packed within a VEry very small compass.

The last words of the renowned physicist Dr Saha mean nothing but that an innume

number of atoms in a subtle state can occupy one unit of space (Pradesa). This was the teaching of
Jain Tirthankera centuries before the advent of modern science. '

With regard to this kind of matter, Eddington wrote a few years ago, “One ton (= 28 maund
1000 kg) of such nuclear matter can be easily carried in a waist coat pocket.” But now comes the n
that matter even more dense than this has been discovered. Ruby Ta Bois, F.R.A.S., 37 says:

“In some of these bodies (small stars) the Matter has become so densely packed that a cubic if

weighs a ton. The smallest known star discovered recently is so dense that a cubic inch of its ma d
weighs 620 tons.”

A piece of matter one inch long, one inch bl'oad., one inch thick has a weight over 17,000 maun

Can you dream of it? Can you believe it? Nevertheless it is a fact. It is the result of subtlety

accommodating power of the molecules that inNumerable atoms of matter can occupy one Prad

Modern sceptic thinksand wonders whether the phenomenon of packing of stripped atoms was know

to ancients. However, the fact is there. The definition of Pradesa is full of significance. We reproduce
more;

“Pradesa is the unit of space occupied by one indivisible atom of matter but in which innumeral
atoms of matter may exist in a subtle state.”

The recent discovery of quasars and pulsars in the last decade has further confirmed this viey
These are distant celestial bodies situated almost at the border of the universe where in matter has b el
concentrated in an enormously dense manner.
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el A & VA~ e, &, 919 B ST P STaT & S WeprT et o arae oft
T 2 | S 7o 3 A, &1, ST TEdT & JH JehI el off TeaT 2 | Fores e & et &1
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FequTazEAT I AT B EAg TR
qfcoTraTE AFEY TESITEEEr T TTHE | (F5EE) (21)

neri ~ Real time is, according to the Jaina view, that which assists the changes in substances. To give a
g ol jicrete example, we may say that the stone under a potter’s wheel assists in the movement of the wheel.
¢ stone here does not impart motion to the wheel, but without this stone such a kind of motion would
i have been possible. Similarly, time, according to Jainism, assists in the changes produced in
hstances, though it does not cause the same. The Jaina view is that time does not cause the changes

ung

1e8y hich are produced in the substances, but indirectly aids the production of such changes. This is real time.

Ime, from the ordinary (practical) point of view, consists in hoars, minutes, seconds etc, by which we
e ing Il a thing to be new or old according to changes produced in the same. These two kinds of time are
1aten echnically called kala and samaya r.espectively. In all the Angas of the Jainas we find the phrase, “In

{hat kala and in that samaya”™ Y3t TS0 407 A9 Kala is eternal void of form and without
naunt Beginning or end. Kala has no varieties. Samaya has a beginning and an end, and consists of varieties,
ety 4 viz., hour, minute, second, etc. Kala may be said to be the substantial cause (Upadasa Karana) of
rades Mimaya.

Know “Some say that there is no other kala, except that which consists of acts comprised by the rising and
duce! getting of the sun, etc.” That is to say, some deny that there is a real time (Nischaya kala) behind the
apparent time (Vyavahara) kala). But this view is untenable, for there must be a time having the
characteristics of a substance different from the acts mentioned above. There must be something behind
{0 help these acts. Though in ordinary parlance we apply the word time to such acts, real time is not
identical with the same.

Vartana or continuity is the perception of the existence of a substance understood from changes
produced in the same in separate moment of time. For example, we put rice in a pot containing water
and place the same on a fire. After some time, we find that the rice has been boiled. From this we infer
that slow changes must have been going on in the rice from the moment we put it in the raw state in the
vessel, till we saw it in the boiled condition. Throughout this period an existence of real time is to be
_ inferred. This perception of existence is called Vartana. Of course, this inference of existence of real
ERR time, can only be made from the effects of apparent time (Vyavahara kala), viz., the changes in the rice.
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Those innumerable substances which exist one by one in each Pradesa of Lokakasa, like heap of
jewels, are points of time.

Kala or time consists of minute points or particles which never mix with one another, but are
always separate. The universe (Lokakasa) is full of these particles of time, no space within it being void
of the same. It need not to be mentioned that these particles of time are invisible, innumerable, inactive
and without form.

This characteristic of time differentiates it from the other five kinds of substances; for, while the
former consists of separable particles, the latter are collections of indivisible and inseparable parts.
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2. ITFE HEATT =g ThargEd— 1
3. HOW g =(Fa + 1) § (Icpe—1) a%

w:m#ﬂﬁmﬁwm%ﬂﬁmmmmﬁm
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1 YT = AT FVE F AT & AT S Tl ¢ |
e TOAEEId =9a+g gehrqena—1
e Tt = (ST + 1) & (Icpe—1) TF

aeprrera= (&) (7 (afe s wéaer =)
Yoz HEEATd = o] FHeEe—1

I AR e = (AT + 1) # (IeFp=—1) T

S SEEATATEEATa = (SHe )T

e YHEATATo = T Tqaraa—1

WO et = (FH + 1) ¥ (Irpe—1) T&

)ﬁ( 3 —I)E'I'EF
T afifa gafia afer
D" q.i::_g{ﬂiw.)_l) £

'lﬂ
)11

: =1 gaq g9 Fe
s =1 TS F
n =1 TS
, =1 AT FF
=1 4T
2! =] A a1 1 B
4 Favt AT 4 FF =199
100 5 =1 qem a1 1 e P
3 el AT 3 e F =1 %2 (T87)
4 T (TR) =1 &9 (8%)
4 y&q () =1 IEH
4 AT =1 8
16 g =1 &d

20 @Ta =14Tg
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() & & T

7eg % sfar sy SreT="TaTg
FAATAR TCATO = T
8 HFHFATH =1 FeAra

8 FATE = 1 A2

(F=eram)
§ TEX0[=1 FALW (F & 7T § IS
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8 =179 (si)

8 79 =1 IHYIA

500 3.3 = 1 FHIOA
HTEHIV = ¥ U

6 Farafera 3Tt = 1 feafera are

arer )
8 FERIT = | TARY (TH & ISAATCAN & H 2 fyare=1 fa. faafe
31) 2 fa. famfea=1 fa. ge
8 TYRU[=TH W (AT T AT 2 fr. geq=1 . foreg
8 3915 T, =HEAH W5 2 fpeg=1 g%, 7, U9y, qE« AT
8 .9V ST T, =STH=7 WY .4 AreY
8 .51 5T &, =¥ W ATy 2000 3%
8 .9 &y =1 ferer (+fra) ar, (47[W)=1 e
gfrE=1 4 FreT=1 ASH

m:ﬁmﬁwmmwﬁmﬁm%aﬁimﬁmmml

(f7.9./1/131-132); (W.ar./3/38/7/208/10, 23)

R IGERIEE]
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1 ST TS T & TeX
FIE & HHT Y IqH

(1 @I AT FHIT-T1o3)°
v fF @

1 AT

i

(1 AT )mwam
(o = srgenTd)

(1 AT T LR )
(@ 7 3H =20 FI)
ST HOT+7

(S i)

(ST i)’
4./9/4, 1, 2/39/4

= 1 WHTOT Fr9 (WETaTSr a7 feear Arer) 80 W I

=4545.45 M=
=768000 T
=1 AZIq

=1 T

= 3rgTaed @1 (.. /s .¥./9.280/4)

. a@@?‘?ﬁTﬂTlong

=1 JaqTe

= | AR

=St (T ¥a)
(./3/9, 2,4/34/1)

=srrarsrft (fg. #a)

=(4./3/1, 24/34/1)

=1 39 (0 )

=1 ST FaAL

=1 SIE a7 qAA®

= (Srrarett -+ ™
(sl = Srarelt @ FHAT FHIT HTHL F)

(fa.a./1/109/13) e.ﬁ-ﬁ‘»aaea-(ﬂm"
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13.
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15.
16.
17.
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26.
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faa./4/ s gre g WA /T ¥4./%%/1.39-40 wO.%./8-10,
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D) g Tag qHa LR
Hrate srafereht s EICR oA
g EIE| oA AT e
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e L1ed - EEl feret
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T T EpE| ERE &

wq ] EL] et LG

Epp cpp ERl T AT

EL| T CRIEL] e T

T T ELRIC aeEd HETETanT
ST e T FEAIEd HETed
CLRIG] CLRIG TqEEEd AT At
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ZgEYEEE 0O— — q&iT AfeaiT qEATAATT
CLEL g qew Afed HerraA
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o i il yes g
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fraa Afed A o= eI
FHT ez FHE ® A

a7 ECE] LE ESE] HETHT
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wHiE fa.v./4/ ST AT o4, /Py 9. /93/9.39-40 wT.A
285-309 114-137 1314-14 HTH9.342-343  29.3

30. Afew EF e T

3.  HeT FEqEIT FHEATT :E::W

32. FHe Eier FHA

33, Afearr =T Afearr gz

34, FAfew g e wfesae

35.  wEET At e anam
(srgat)

36. 3T qter qTT TS (3r7a)

37.  &wERT P W T

38. 3wy ERIGLL |y T

39. g AT eTRT JaqanT

40. @ S grer T

41. gsEw T B8 3T SferamT

2. | T ® e

49. =R FWTEH
| .
TS TATIT |TE-2
T W AGE q; W 9 for. w; wETaror yATr frder
21 84 =g o 84 =@ Iy 1 gafT
22 84 =@ wafy 84 wrE 1 &
* 84 & 1 gafr
| . 84 <@ gqafT 1 oo
| 23 84 W@ qF 84 7 1 Pt
24 84 wrE et 84 wma Frar 1 fg
25 84 wrE frae 84 Prage 1 FHarT
26 84 wrE gt 84 W@ HHaTT 1 g
27 84 W& FHz 84 g 1 9=
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84 gv wefeaa

WEGW. T W g fra waror Pder
84 =@ TR 84 & T 1 g%
84 W@ T 84 T 1 At
84 wrE AfeEET 84 wr@ AfAATT 1 Afew
84 =@ AfeT 84 e 1 &HHATT
84 &G FHHEATT 84 @ FHWAIT 1 &9
84 wrE@ FAA 84 FHT 1 =fearT
84 =@ Afearw 84 =@ Ffearr 1 AAfeq
84 =@ FAfeq 84 HAfeq 1 ¥z
84 &M@ T 84 M@ T 1 3@
84 =TE T 84 ¥z 1 sHEET
84 @ FHHTT 843|m11f1r 1 ||
84 «TE HHH 84 IHH 1 gT&rT
84 W@ BRI 84 W™ BTENT 1 gTer
84 wT@ BTeT 84 BTRT 1 g8 &7
84 @@ BE AT 84 @@ gE_ T 1 8
84 9@ TE 84 T® 1 &
84 @ AT 84 wr@ AT 1 =ar
84 @ war 84 =ar 1 HETSaT
84 HT@ HETAART 84 A& W. QT 1 wWererar

fer.w./4/308 sraremen = (84)! x (10)® ¥

84 «T@ HETHAT 84 WETAAT 1 fraeq
84 @ HiFeq 84 @ ey 1 gEavefaa
84 @ EEAwRfeT 1 S=eeH

Pt FHTIT

1. FHA="TF TN & UF T F T TSI I Fwa00 & A1 T 6 |
2. . qHI. AT qHT =1 qraelr
2880

3-4. gema aiﬁa?f:mﬁmﬂawmm

5. 7 guzarg=5 18 dgve =1 wre

539
6. 7 %MH=37 3L dPve=1 7
7. 38 Ja=24 e =1 el (1)
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8. 2 AT (ur€Y) =48 fra=1 e

1510 oY =3773 Sogam (2. 7d)

TR —1 Fwa =1 fae wed

(==t g — 1 )= sreereteet & (amarehy + 1 T¥7) g%
9. 30 ARE =24 w92 = | srErty ()
10. 15 s@rafy=1 ey
11. 29&7=1 919
12. 299=1%q
13. 3=q=1 3@
14. 2 g9 =] Gaea
15. 5a5=1 7w
16. 109 100 a¥=] a9=ITH T | T9 9TaF
17. 1000; 10000=1 99 H&&A 7 | 79 9T TEeT
18. 100,000 a9 = 1 T w787

A T | FT THATOT 39T
yHETs gHg =1 fray

15 fg =1 e (2 dave)

30 reer=1 e (Frere)

T e 20 T (24 fare)
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2 ¥ (WRTHTT ot arven) (3 e+ 3 )= | HEd

U fAE =60 dave

24 qFve=1 qa

60 T (24 fre7z) =1 Tt 9 gefag—

T e = 540000 w7 fagerier
60 %f faaerier=1 ufer fqoer
60 9t faaer=1 faer

60 fauer=1 ger

JUHT FT WATOT Prder
1. Uo7 AT 3 @ Prser
AR 9T & T =] Wﬁmﬁaaﬂﬁnﬁﬁm?&ﬂw%mmﬁhﬁﬁ‘
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1 &= o ATel B ST @ GHT X 100 7
X 4% 20003 23% 23X 23X 23X 63 % 5003 % 83X 83X §3% 83x 83 % 83X 83

§ SETT JHIT AT X 100 T yar—

44, 5263, 0308, 2031, 7774, 9512, 192000000000000000000 100 T
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1T 960 % Q9T =3I 45 STETY THTOT TH TFET FHIOT X e e aNt @ 95y
W1 T°T & SHA =TGR ToT & JUNTF THG x AT a9 B qw

INETT ST AT 31T | = 10 FHreT Hrer faatera gog

) BT ST ST AT =1 St rer a7 | Seafivh Frer

W sErsfiol ar o Seaffoly=us #o wre

e (3797, +3.) =T g

a1 T ST =157 T — QAT FO, FTHT, AT AT, SUHT AT, T,

HHT- AT |

WHT SYHT T =4 BT ISl HGT AT

AT <FTeT = 3 ThIST IET ST@T T

AT TYHT &I =2 LT PIET FRT TR

AYHT AT BT = | BT FET @7 FFR—42000 T
AT 1o = 21000 e

AT TYAT o7 =21000 T4

() e searsit #r srver qEaTtat - Sl /oo Aafie /9.1/13 aaf FE wardfy @ A
Wi gEaT 2 aﬁmw#mmmzﬁaﬁfﬁqw#aﬁﬁmﬁmaﬁhﬁm
ST | Ste—fareg= 1 wlifep gvaam =iwar w21 Fafer=9 Feiifep Paferat a0 wmor t 2
ﬁﬁaﬁamwmﬁﬁwﬁqﬁl
AT A —F I AT NI AT F T THHAT: |

T SASAT TATATAATCATEAT T |

AT F W T, W%, W, T, N7 @FN) 7355w 9,8 g (@)
1.2 3% 5 o g o 1 2 3 4 $%6 7 89
9, %, &, W, A, (Fqiw) 7, W9 9,9 8 8 ()
i 2@ 2 s 1 2 3 4 SY§FyPR

¥ srTats T AT o1 ar ' i Pared ey (am srer o wAT AT B e STETT EYE ST
yarSTe feperg T 7 @) |

(areef 7 @ o o 2 wamr 9% e sree Peam &Y it et s v el A e wa 1,2
e AT | S Fep—, o, W, o1 g7 wwer 91 5 2 s et o faredy ST | 3eft wepr Y
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STATH FART 3 A1 a8t Y (et Sea | A7 qom St st 31 aa a7 ©re 297 39 91
T Hep qTCd & S| (A /o [ oo )

e =, ST A =5

Fifz (#3) =7 A=

& HIfe =S, H. T H A

FI2T FIET =P . AT fr=7. =’

3+ TIET Il =3 % B, 65 T e FAPT I oY 65=
TIG =T,

TeFE =T, TFE=18=

A = . AETA=42=

AT eI Toeg =7 qUTEr=65=

e — T TR T G AW F (G HE TG IHH qEA 2|
(&) srefrieres sreasit #t sryerr wentwat :— (T av. /o @, /4 oef wafe)

FET=Q ST AT (o qehl. T A7) =994 4,
FHETT=4(") ICHE AT (FAA AT) =% i

FTa=g HEH FAwAa (RO St afer)=16
T AT =2 a8 S Aier=13
ST ST =2 ferg sfta afer=3
TeFE AHEATT=15 QT T (F¥qot v 1T &7 swa o) =16 @
I HARA =16 S HY AFT=16 @.4.
IeHE JAA =P ATHTIT Fa 9T AFYT=16 @.@.49.
T e =16 FA HA F AT HA =371
Frge qharEea =21 A T B 5. AA =, H.2
S AT G =2 FAA A=,
I IR derra =41 256
T AT, =4 PERURE T
I JFETIE. = 256 :
T AT =256 : AGEIT S WHTO ATYT=9
FeHE G =15, 9. 19
ST R = . T, 3, m( 16227 ==/ 10
IR AT = A A4, |
ATEe ATfe Padar
1. sava vt
BThe = SvaTE x g
i = (srFag + =terg) x 2

IR = FFETE X HerE x IS
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T (Circle) wrar=eft

1 aTex afefer=3 samg srafq 3 dia.(Prar. /311)

2 qew iy = (zare x 10) 72 syt 27
(frw./1/117); (%.9./1/23, 4/34); (Fx.1m./96)
quw&m=wmq\a¢rcrﬁfaxazm,wfﬁmz |
(fr.7./1/117); (%9./1/24, 4/34); (Pr.ar./96, 311) I|
. T Poreest v =are (diameter)

. 43172 + S
(i) T (Pr.ar./761, 763) (91.9./6/7).
(ii)

10T +rar |
(iii) @ = _zm)_w

T (F.9./6/12).

(Pr.am./765) |

. U9 (arc) qrareeft
(1) SfaT (chord)—

() (EE—am) 4 rar
(57.9./619) ‘i
(i) (277 T°—6 =mor) 2 (Pr AT, /766) el
(2) =TT (depth of the arc) % — =

() {(uw v’ —frar) - 6} (Pr.am./763)
Gi) =418 —(=are2 e 2)'/2

2
(Pr.ar./764); (F1.9./6/11)

(iii) =T+ %E -
(Pr.am./765)
(3) &Y I3 (arc)

(i) [ s+ T

: ) 4 am]m (Pr.a./766)

(i) (6 SO+ frar2) /2
(37.9./6/10); (Px.am./760)

(4) g9 T STF
() = m=mx“ﬂ‘"§ )
(Fr.ar./762)
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T Srar
(5) &= a7 vdq F AT (T o@dm
TS Srar—wrel star
g 9
(sr.9./2/31)

4, I TN (ring) T¥IEf
(1) A= A A1 =41
2 999 =q19—-300000
(Prar./310)
(2) HEAW A AT A
3 g9 =919 —300000

(3) STEd T AT =
4 9T =qra—300000

(F¥.ar./310)

(4) T T F FAFA—
(i) 1 STET &7Fe = 3( 3 a T+ 8 A1) %
(Pr.ar./315)

(i) g =10 (srsfre e+t )
(Frar./315)
T I AT T
() 7 e i .

=arm'r‘dttri’d“a><—a_ﬁ
5. Paatera fra arre avaeedy

(1) STve 81 1 sripe Ferafera dra amre o afdy
v g it Rrafer @ =
4 319 7 a9
(Pér.m./nzq

(2) faatera gra ar #r g
=(2™"'x100000)—300000
(Fx.ar./309)

(3) Faafera §a arR = a9y =9
=(2™"'x100000)—0
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Fg =T

2 LS
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(4) ferafera & aTTe % St & srvardty @ @ve I-'I
. T gER— T g 1
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% — SR # AT
BB _ srreivs 1 arfede
d

: —{TR A e AT .

(viii) T 26T Fearfer & ST ot srve st

| = sr=remaredt o SATSTAT BT =g fad sferrfr wfe=de #

¢=mmm,m, E wHTOT  FHAT fT U@ T &
Eikcs ) CEll ety Fary wrear forer areforr &g

A= feafa qrETaTEA F T mﬁwmmﬁ#mﬂmﬁw
fetres =)

A= STETHTERT +ITATEA + AT whm

-‘«%\:Fwﬁnm‘a{mﬁ

e AT €9 (Mensuration)

AT 87 F SAFA = [x h=FaTEx AeTE (Area of a Rectangle)
I &7 B SAET =4’ =a1g(Area of a Suqare)

Poroger & ehw:l (bxh)=l (sfir<3Te) (Area of a Triangle)

2 1 S = = 272  (samaTE)? (Area of a Circle)

g1 #r aikfr =27 or 7r=-><2 (T T 272 «earar. (Circumference of a Circle)
AN H aarw-— d (h +h2)—-" v (F=mE + ) (Area of a Quadrilateral)

ElEE N asmﬁr_—h(wb)-—aﬁﬁ‘(mmwaﬂaarm)a, b FHHIAY ST8gd &
= Area of a Trapazium
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Weights and Measures

The Metric System
Linear Measure :
10 millimetres (mm) =1 centimetre (cm)
10 centimetres =1 decimetre (dm)
10 decimetres =1 metre (m)
10 metres =1 decametre (dam)
10 decametres =1 hectometre (hm)
10 hectometres =1 kilometre (km)
10 kilometres =1 myriametre (Mm)
Measure of Surface : :
100 sq. millimetres =1 sq. centimetre (cm?)
100 sq. centimetres =1 sq. decimetre (dm?)
100 sq. decimetres =1 sq. metre (m?)
100 sq. metres =1 sq. decametre (dam?)
100 sq. decametres =1.59. hectometre (hm?)
100 sq. hectometres =1 sq. kilometre (km?)
Measure of Volume :
1000 cu. millimetres =1 cu. centimetre (cm?)
1000 cu. centimetres | =1 cu. decimetre (dm?)
1000 cu. decimetres =1 cu. metre (m?)
Measure of Weight :

10 milligrams =1 centigram

10 centigrams =1 decigram

10 decigrams =1 gram

10 grams = decagram

10 decagrams =1 hectogram

10 hectograms =1 kilogram
1000 kilograms =1 metric ton
Measure of Capacity
10 milli-litres =1 centi-litre (cl)
10 centi-litres =1 deci-litre (dl) -
10 deci-litres - =1 litre ()

10 litres : =1 deca-litre (dal)




| inch=2.54 cm
foot=30.48 cms
quart=0.9464 litre (lig.)
| quart=1.101 litre (dry)
1 goart

(British)=1.1351 litres

¥ pound

qv.=0.4536 kgs

Velocity
1 mile/hour=44.7 cm/sec
Force

1 poundal=13825 dyne
1 pound wt.=4.45%10° dyne

Pressure

1 1b/in2=68948 dynes/cm?

~ Energy

1 ft. poundal=0.04214 Joules

Power
1 H.power=0.746 K.Watts

1 1b/cub-ft=0.01602 gram/c.c.

1 K. watt-hour=3.6x10° Joules
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=1 hecto-litre (hl)
=1 kilo-litre (kl)

1 cm=0.3937 inch

1 metre=39.37 inches
1 litre=1.051 quarts

1 litre=0.9081 quarts

1 litre=0.8809 quarts

1 kilogram=2.205 pounds
1 gram/c.c.=62.34 Ib/cub-foot
1 cm/sec=0.02237 m/hour

1 dyne=7.233x10"° poundal
1 dune=2.248x10"° pound-wt.

1 dune/cm?=1.450%10"° Ib/in?

1 Joule=23.73 ft. poundal
1 Joules=0.2778%10"° K.watt.hour

1 K.watt=1.34 H. Power
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THE SUN

No ather object in the Universe is as important to man as the Sun. The Sun is source of energy on
which all life on the Earth depends.

You already know the difference between stars and planets. Stars like our Sun are self-luminous
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tlies whereas g)lanctsonly reflect sunlight. The Sun is a medium sized star. The diameter of the Sun is
put 1.4 x 10° metres. It is about 109 times that of the Earth. The Sun’s mass is 2 x 10* kg. or

age rotation period is 27 days. The Sun 's core is the heart and source of all s power. Here hydrogen
plei are fused into helium nuclei at & temperature of about 14 million degrees celsius. When this
ppens, energy is released in the form of violent gamma rays (Gamma rays are very energetic
sctromagnetic radiations) and pours out towards the surface of the Sun 483,000 km. above.

~ The next part of the Sun’s interior is a vast zone of densely packed gas nuclei undergoing:
himbardment by the gamma rays from the core. Less energetic x-rays and ultraviolet rays are generated
pause of these collisions.

Beyond this, there is a turbulent layer which is 130,000 km. thick. It is churned by the thrust of the
tergy from below. This layer is called the photosphere. Its outer boundary, which is the Sun’s surface, is
urked by dark patches called Sun-spots and Solar flares.

ar Atmosphere

The solar atmosphere consists of two regions; the chromosphere and the corona. The
iromosphere is 10, 000 to 15,000 km. thick. Its lower part is simply an extension of the photosphere
hich is at about 6000 °C. The upper atmosphere has a temperature that approaches 100,000 °C.

The ‘corona’ which surrounds the chromosphere, is the region that is observed during a total solar
sclipse. During this time, the moon blocks out the photospheric radiation and therefore, the fainter light
of the corona can be observed. Special telescopes called eoronagraphs are also used to study the corona
by artificially blocking out the photosphere. The corona consists of ionized oxygen, nitrogen and also
lonized iron, nickel, calcium and probably argon. The density of the corona is extremely low but it has
been seen to extend to a distance of millions of km. from the Sun.

They look dark only in oompanson with the brightness of the photoshere, because they are oooler
(about 4,500°C temperature at the centre) than the photosphere (average temperature = 6, 000°C).
These are produced when the hot material from the interior of the Sun rises and bursts outward from the

Sun-spots.occur on the surface of the Sun in a semi-regular fashion leading to the sun-spot cycles.
The time interval between successive periods of sun-spot activity is about 11 years, although this is quite
variable.

Prominences are bright red flame-like masses of gases seen on the edge of the Sun. They are
||sually related to the sun-spots, but may also be seen at the poles of the Sun where no Sun-spots are
visible. Hot material from the solar interior rises through the chromosphere into the corona. It is mostly

he hydrogen which rises sometimes at very high velocity and may be blown away from the Sun by the
solar radiation.
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Solar Flares

Large, sudden outbursts of energy from the Sun are seen as solar flares. They are us
sun-spot groups as unpredictable sudden increases of brightness. Unnsua] displays d
(auroras) and magnetic storms frequently accompany a flare. A flare usually lasts for ab
though large variations in this duration are also observed.

Solar Wind

A constant stream of ions and electrons is ejected from the solar atmosphere into
planetary space. This stream is called the solar wind. The particles get enough energy to travel
distance because of the high temperature of the solar atmosphere.

THE MOON

The Moon is unique in our Solar System. Most of the planets have satellites, but these
small in relation to their primaries, whereas the Moon has approximately one-quarter the dig
the Earth. It might even be logical to regard the Earth-Moon system as a double planet.

Very Movements

*
|

The Earth and Moon revolove round the “Very centre”, or common centre of gravity
system; but as this point lies within the globe of the Earth, the simple statement that “the Mot
round the Earth” is good enough for most purposes. The axial rotation period is exactly the same
orbital period, so that the Moon keeps the same hemisphere turned Earthward. This synchi
rotation is due to tidal effects over the ages.

The most obvious features are the broad grey plains, mis-called seas; they are still k
‘romantic names such as the mare Imbrium (Sea of Showers) and Sinus Iridum (Bay of Ram
though, in fact, the Mooniis a waterless world. The main mountain ranges, such as the Lunar Appenaif
form the boundaries of the major seas.

The Moon’s surface isdominated by the craters, ranging in size from huge enclosures well ove
miles in diameter down to tiny pits. Most are named after past scientists. Two of the finest
Copernicus and Tycho, which are the centres of bright ray-systems extending faf across the Moon,
rays are best seen under high lighting.

The origin of the craters is still a matter for debate. No doubt some are due to volcanic ac '
others to the impacts of meteorites.

Surface Conditions

Because of its low escape velocity, the Moon is withott atmosphere or water. Any atmosph
which may have existed in the remote past has long since been lost. This is what makes the Moon $
hostile a world. The temperatures are extreme; there is no air toshield the luner surface during the lo
lunar day, and nothing to retain warmth during the night. Moreover, the surface rocks are very poor il
holding on to heat.

_ Another effect of this lack of atmospherc is that the Moon is a sterile world. Rock samples brought
back from the Apollo and Luna probes confirm that there is no sign of life, gither past or present, and .
now seems safe to assume that no life has ever developed on the Moon.

i
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In every way the lunar world is inert by everday standards, though the recording instruments left
on the surface by the American astronauts show that slight crystdl tremors do occur. It is thought

probable that the interior of the globe is hot, although the temperature of the core is almost certainly less
than in the case of the Earth.

SOLAR SYSTEM

The Sun is at the centre of the Solar system to which the Earth belongs. The Earth revolves around
the Sun in a slightly elliptical path, thus being at different distance from the Sun at different times. On the
average it is about 150 million km. from the Sun.

Light which travels with a speed of 3% 10° in/s in vacuum, takes about 9 minutes to reach the Earth.
This makes the distance 9 X 60 X 3 x10°m/s = 1.62 % 10'" metres and is called one Astronomical
Unit. (A.U).

The Solar system is populated by the Sun, nine planets, asteroids and a large number of satellites. In

addition, there are also innumerable dust specks, gas molecules and dissociated atoms. The Sun makes

up for ‘about 99.86 per cent of the matter in the solar system. Our Earth and its satellite, the Moon,
together have less than one per cent of the remaining matter.

Planets and Satellites

: The word planet comes from the Greek ‘Planetai’ meaning ‘wanderers’. It refers to the apparently
erratic drifting motion of these bodies with respect to stars whose relative positions are fixed. The planets
ot only revolve around their axis, but also in elliptical orbits around the Sun. So with respect to one
planet, the motion of another appears complicated. For example, Venus, which goes round the Sun in
225 days as against the Earth’s 365 days seems t0 g0 ahead, slow down, stop and then go backwards..
The nine planets can be divided into two groups according to size and density. First come the four
small solid (terrestrial) planets Mercury, Venus, Earth and Mars. The four outer giants, made of mostly
lighter elements, Jupiter, Saturn, Uranus and Neptune come next. Pluto fits neither category. Let us
study these planets and the satellites that go round some of these planets in more detail..

: (1) Mercury—Thesmallest, innermost planet Mercury comes within 47 million km. of the Sun while

i itis closest to it and goes as far as 70 million km. when it is farthest. It goes round the sun in 88 days and

P rotates about its axis in 59 days. :

i Because of the low mass of the planet and its high temperature it has no atmosphere. (Because of
the low mass, the gravitational attraction is very small. Due to the high temperature, the gas molecules
obtain enough velocity to counteract this pull and escape into space). It has no known satellites.

e (2) Venus—Venus is the second planet from the Sun. The orbit of Venus is nearly circular. It is

o surrounded by an atmosphere consisting of thick impenetrable yellowish white cloud, which is mostly

'a carbon dioxide. As a result, not much is known about what is underneath. The length of Venus day is

it ‘about 243 Earth days. Because of its nearness to the Sun, and the high reflectivity of its dense
atmosphere it is the brightest object in the sky, except for the Sun and the Moon. The gross features of the

t planet are very much like the Earth’s. It has a diameter of 12,320 km. and density 0.93 of the Earth’s

(3) The Earth—The Earth is the third planet from the Sun. It rotates about its axis in 23 hours 56

e — F—
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tes and 4 seconds. As a result, it is slightly flattened at the poles, the polar diameter being 1
) km., compared to the equatorial diameter of 12,683 km. It takes about 365.25 days to revolve |
sund the Sun once. The Earth’s atmosphere is composed mainly of nitrogen and OXygen.
: surface of the Earth vary from place to place considerably.Over two third of the:
th's surface is covered with water. This is the only planet in thesolar system Where the conditions are
vourable for life to exist. So far no clear evidence exists regarding the presence of intelligent life

anywhere else in the Universe either.

4) Mars—Mars isthe next planet after the Earth. It is a small planet being only one-tenth massive as
ihe Earth. It revolvesaround the Sun in 687% days about an axis which is inclined at an angleof 25° to
the plane of its orbit. Thus Mars also has seasons though twice aslong as those on the Earth, Martian day

1 a little over 24% earth hours long. Aboat two:third of the planet is covered by deserts which range

from deep red to bright orange in colour giving the planet its red colour. The atmosphere on Marsis very
its polar regions are covered with

thin because of its low gravity. However, it contains moisture and
frost. Viking spacecraft which explored the planet has not found any evidence for any form of life. Mars
?hs two tiny satellites namely, Phobos and Deimos.

(5) Asteroids—Faraway beyond the orbit of Mars, lies the orbit of Jupiter. In the region between the
orbits of Mars and Jupiter, there is a wide gap occupied by a number of tiny planets called Asteroids.

Ceres, the largest of these, has a diameter of 760 km. Asteroids are supposed to have formed from the

break up of a planet which passed too close to Jupiter.

lanets in the solar system. It hasa diameter of 1,41,824 km,

(6) Jupiter—Jupiter is the largest of all the p
which is about 11 times the Earth’s and a mass about 317 times that of the Earth. It has an average

density which is only about 1.34 times that of water. Instead of being a sphere of rock and metal like the
four inner planets, Jupiter is composed mainly of light substances. The atmosphere of Jupiter consists
mainly of molecular hydrogen (about 90 per cent), helium (about 10 per cent) and small amounts of
methane and ammonia. The atmosphere is stripped by vast, multicoloured bands parallel to its equator.
These bright bands called the ‘zones’ and the dark bands called the ‘belts’ shift their position from year to
d the Sun in 12 years and rotates about its own axis in 9 hours 50 minutes.

year. Jupiter revolves aroun
Jupiter gives out about twice the amount of heat energy than it receives from the Sun. Therefore, it ;

is believed that it generates heat of its own, like a star. :

In the midst of the shifting bands there is the most surprising and the most stable feature of the
planet—the great red spot. Itis a long oval area. The colour of the spot varies. It is sometimes brick red,
sometimes dull pink and sometimes grey. It has a different rotational speed with respect to the brighter
‘material around it.

In 1954, it was discovered that Jupiter emits intense, sporadic radio signals and four years later a
continuous radio emission was also detected. These are believed to be caused by the motion of high
speed electrons within Jupiter’s radiation belt.

The U.S. space probes, Voyager 1 and Voyager II have collected enormous amount of new

informations ‘about Jupiter and Saturn.

Jupiter has 15 satellites of which the four brightest and biggest are called Galilean satellites after
their discoverer. Jo, Europa, Ganymede and Callisto are these four satellites. Ganymede is the biggest
and is even bigger than the planet Mercury. It is also the biggest satellite in the solar system. |
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(7) Saturn—This is the second largest planet in the solar system. It is very similar to Jupiter in in
and atmospheric structure, though it may have a greater amount of hydrogen and methane and a st ..
amount of ammonia. The density of Satum is very low; only 0.68 of the density of water.

The rings of Saturn are the most significant feature of the planet, though recently planets Jug
and Uranus also have been found to have rings. Saturn’s rings have the appearance of large extrer
thin and flat circular sheets lying centred on the planet in the equatorial plane. These are composed
millions of bits of ice or ice-covered rock fragments. These may be the remnants of a satellite of S u
that broke up under the influence of the planet’s gravitational field. Recent American space pro
Voyager I and Voyager II have shown the rings in great detail. Each ring as seen at close distance
found to be consisting of hundreds of ringlets,

Saturn has 20 satellites known until now. The largest of these, Titan, is as big as Mercury, as ora
as Mars and the only satellite of any planet known to have an atmosphere. The atmosphere is poisong
consisting mainly of methane. Phoebe, another satellite of Saturn, is one of six in the solar system, th
revolve in a direction opposite to the rotation of their planets. The results of Voyager II indicate th
phoebe might have been a comet long time ago and may have got caught by the Saturn’s gravitation :
field while passing by.

(8) Uranus—The seventh planet from the Sun was the first one discovered after the telescope v J
invented. Sir William Herschel found it accidentally in 1781 while making his “Sky Sweeps”. Its mass if
14.4 times of the mass of the Earth and its average density is 1.34 gms. per cubic centimetre. The
atmosphere shows the presence of methane gas but no ammornia. '

The unique feature of Uranus is that it rotates about an axis nearly in the plane of its orbit. This
‘means that, at one end of its orbit, Uranus's south polar regions receive whatever warmth the distant Sun
provides and at the other end 42 years later, the north pole is similarly blessed. Uranus has five satellites.

(9) Neptune—This plariet was discovered as a result of prediction based on celestial Mechanics,
Astronomers had found small but definite irregularities in the orbit of Uranus and the only cause could

be the presence of another planet. The possible position of this other planet was calculated and in 1846 a
German astronomer discovered this planet in the calculated position.

Neptune’s period of revolution around the Sun is almost 165 years. It is a cold planet, the
temperature being about —~220°C. It has two satellites, Triton and Nereid.

(10) Pluto—This is ninth and the most distant planet from the Sun. It was discovered in 1930 by
Clyde Tombaugh after the prediction of its existence by Percival Lowell. The revolution period of Pluto
around the Sun is nearly 250 years. Pluto may once have been a satellite of Neptune. The surface

temperature of the Pluto is about ~220°C. A satellite has been discovered in the orbit around Pluto
recently.

Units of Astronomical Measurement of Distance and Time

While measuring large distances between planets and large intervals of time in the life history of the

Universe as such, astronomical unit, light-year, period of a planet and day of a planet etc., have been
made use of for the sake of convenience.

()  Astronomical Unit : It is the mean distance between the sun and the earth. Le.,
1 Astronomical Unit = 93 million miles.

{
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Thus, the distances of the various planets rrom the Sun are measured in these astronomical units.
(if) Light-year : It is known that a ray of light travels at the rate of 186000 miles per sec.

The distance travelled by a ray of light in one year is defined to be one light-year.
Therefore, 1 light-year = 60 % 60 % 24 x 365.25 % 186,000 miles
5,880,000,000,000 miles or

9,461,000,000,000 kilometres.

This distance is referred to as one light-year.

(iiiy Period of a planet : It is defined as the time taken by it to go round the Sun once, e.g., the
iod of the earth is taken to be one year.

(iv) Day of a planet : It is the time that it takes to rotate round itself once.

From the Table it may be noted that the interplanetary space is practically empty as there are only
Sun, the ten primary planets with their satellites and the occasional visitors—the comets.

nm o n

Table 1. Data About the Solar System
venly  Mean Mean Mean Mass Period of  Average

distance in  distance in  diameter in  compared to revolution in density
millions of ~ astronomical miles Earth’s mass days and
miles from  units being taken years as
the Sun as unity known on the
Earth
Sun = — 886.392 — — —
Mercury 36 0.3871 3,000 0.0543 88 days 45t05
(Budha) _
Venus 67 0.7233 7,600 0.8136 2242 days 487
(Sukra) .
. A
Earth 929 1.0 7,927 1.0 365 i» days 5.52 i
Mars (Kuja) 141.6 1.5237 4,200 0.1080 687 days 41042
Jupiter 483.3 5.203 88,700 31835 12 years 1.35
(Guru)
Saturn 886.0 9.539 75,100 95.3 295years 0.71 |
(Shani) |
Uranus 1,782.8 19.191 30,900 14.58 84 years 1.56 |
(Indra)
Neptune 2,7935 30.071 33,000 17.26 164.8 years 2.47
(Varuna) il
Pluto (Yama) 3,700 395 3,750 Nearly equal 248 years  Not known .
to that of the .
Earth i

Asteroids 193t0394 — 485 and less — = -
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Table 3. Important Data About Different Planets for Comparative Study

us Earth Mars Jupiter Saturn Uranus Neptune  Pluto

100" ks 52 9.73 192 301 39.6

Mercury Ven
0.387 0.72

distance from
the Sun in
(AU)

Time for 1
rev. round days  days  days days  years

the Sun

Mass w.r.t. 0.05 0.8 1.00
Earth as 1

Radius 25 6.2
(% 10%cm)

Rotational 59
period about  days days

its own axis .
Relative 4.1 49 55 39 1.3 0.7 1.3 1.6 3o

density w.r.t.

water as 1

Atmosphere ~ CO2 Largely O, N» Little CH, CH, CHs CHs;, Unknown
CO, other CO» NHjH: Hy, He H, He H», He

gases Water

88 225 365 687 12 29 84 165 249
years  years ~ years  years

0.1 31.8 95 14 17 09
6.4 34 698 5716 . 255, 02090 6.4

1243 24 hrs 25hrs 10hrs 10hrs 11 hrs 15 hrs —

res

ASTRONOMICAL DATA {

Time
1 mean solar secondﬁ8 !

{ sidereal day=86164.0906 mean solar seconds

1 tropical (civil) year=365.242 mean solar days= 3,155692597
1 sidereal year=365.256 mean solar days

1 mean synodical or lunar month=29.531 mean solar days

years unless divisible by 400

of a mean solar day

47x%107

Note : centuries are not leap

Distance

1 Astronomical unit (AU)=mean Sun-Earth distance=1.495985 (5)%x10"m

1 Parsec (Pc)=3.0856(1)% 1016m =2.062648x10° AU=326151ly ]
1 light-year (ly)=9.4605x 1015m=6.324%10*AU=0.3066 Pc '
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The Sun

Radius=6.960x108m =4.326 x 105 miles

Surface area=6.087x1018m? - .
Volume=1.412x1027m3 ' :
Mass=1.99x 10%kg f
Mean density=1409 kg m™

Rate of energy production=3.90x 1016W

Gravity at surface=274 mg™

Moment of inertia=6,0x ] (4 kg m?

Escape velocity at surface=618 km s

Sidereal period of rotation =25.38 days (latitude 16°)

Period of rotation with respect to the Earth=27.28 days (latitude 16°)

The Moon

Radius=1738 km=1080 miles

Surface area=3.796x1013m2

Volume=2.199x 10103

Mass=7.349x10% kg=1/81.4x Mass of the Earth

Mean density=3340 kgm™

Sidereal period of moon about the Earth=27.32 mean solar days
‘Mean Synodical on lunar month=29.531 mean solar days

Mean distance from the Earth=3.844x 10°m=2.39x 10 miles
Surface area of the moon at some time visible from the Earth=59%
Gravity at surface=1.62 m™

Moment of inertia=8.8x 1028 kg m?

Escape velocity at surface=2.38 km 5!

Note :This scale is used to indicate the brightness of a star as observed by the human eye. A visual
magnitude of 6 is just visible to the human eye and brighter stars are indicated by smaller visual
magnitudes on a logarithmic scale, A change in visual niagnitude of 1 unit indicates a change in the
‘brightness of the star by a factor V100 = 2.512. Thus a star of magnitude 1 is 100 times brighter

T4 B T 29 freg F 7 e ST HoarT a8 & et ot e ey 2 g &
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The Earth— Astronomical evidence clearly indicates that the whole of the Universe and our Earth in
particular, were actually formed from previously unorganised matter or chaos, in some distant past. We
now know that the Earth is literally one of the ‘children of the Sun’ and together with the other planets
moves around the Sun in an approximately elliptic orbit. The planets, together with the Sun, form what
is known as the Solar System, a group of bodies that are connected by the force of gravity like all the
other bodies in the universe. They were all formed at about the same time from the same source.

As a member of the family of planets, the Earth is in no way remarkable. The Earth is neither very
large nor very small; neither close to the centre of the system nor relatively far away. This, however, is
more important, for, the Earth is at precisely the right distance from the Sun so that the heat it receives, is
sufficient to permit water to exist as liquid. Temperatures above the boiling point of water or below the
freezing point of water would make life, as we know it, impossible on Earth. Further more, the mass of
the Earth is sufficient to hold the atmosphere; i.e., the gravitational attraction prevents the escape of
appreciable quantities of the gas. Itis a piece of luck that this atmosphere of ours is transparent thereby
providing us with an opportunity to look into the outside world and enjoy the beauties of nature. Thus, it
has been made possible for the water, the land and the air—the hydrosphere, the lithosphere and the
atmosphere (0 exist together and form the biosphere, where living tissue grows and perpetuates itself.

From the astronomical point of view, the Earth is relatively unimportant. It is an unconspicuous
member of the Solar $ystem, It is 50 tiny that it would be invisible from even the nearest star. The Earth
is more or less a spherical shaped body. It is slightly flattened at the poles and bulged at the equator.
However, the departure from a true sphere is so slight, that the diameter measured from pole to pole is
only about 27 miles lews than the equatorial diameter. The mean diameter can be taken as 7913 miles.
The equatorial circumference of the Earth is 24902 miles, its surface area of 196950000 sq. miles,

includes 139,440,000 s miles of water and 57,510,000 sq. miles of land i.e., only about %th of the
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surface is above mean sea-level. Although these figures seem large, they are small in comparison with
the dimensions of other heavenly bodies, e.g., the mean diameter of the Sun is 866400 miles and it is
large enough to contain 1305000 Earths like ours. Although the Sun is so much larger than the Earth, its
density is much less, being only 1.4 (water being 1) whereas the density of the Earth s 5.517.The Sunis
thus only 332000 times as heavy as the Earth, its actual weight being 1994 x 10 tons.

The rigidity of the Earth is twice that of steel, so that it acts as a solid body, although its interior is at
such a high temperature that the material there is at any rate molten (known as magma). When pressure
on it which keeps it solid is locally removed, it will flow out on to the surface in the form of streams of
lava, The lava from volcanoes is due to this relief of pressure in comparatively shallow layers of the

Earth’s crust. The earth was once much hotter than it is now. It is still losing heat with the passage of w
time. Due to this, it is a slowly contracting body so that its surface becomes wrinkled, much in the same |
way as does the skin of an apple when the inside shrinks with heathering, which is due to loss of water or d

juice, These wrinkles on the face of the Mother Earth are the mountains and ocean deeps. Although they
seem very obvious to us, they are in reality very small when compared with the size of the Earth as a
whole. The highest mountain is the Mount Everest on the Himalayas, the top of which is 29141 ft. above

sea-level or just under six miles. The greatest oceanic depth, yet recorded is the Swire Dweep of the
Philippines 34430 ft. i.e., the total vertical range of the surface of the Earth is 63571 ft. or so just over 12
miles. But this is only about 0.154% of the Earth’s diameter. On a 12 inch geographical globe even the
overlap of the paper represents a precipice about 7 miles high. So it represents greater irregularities than
occur on earth. A shrunken apple forms a very good and useful comparison, since the Earth’s mountains
do not occur in regular formation, like the excresences on the peel of an orange, but in irregular ridges
and ranges more like the foldings in the peel of a shrunken apple; besides the Earth’s mountain ridges
actually are due to shrinkage. The exist for precisely the same reason as the foldings in the apple-peel.

Area of the Continent Depth of ocean Greatest Depth
Africa ~ 11,500,00 sq. miles | Pacific Ocean 63,855,000 sq. miles 36,198 ft.
Antarctica 5,150,000 sq. miles | Atlantic Ocean 31,744,000 sq. miles 30,184 ft.
Asia 17,000,000 sq. miles | Indian Ocean 28,371,000 sq. miles 26,400 ft.
Australia 2,967,909 sq. miles | Arctic Ocean 5,427,000 sq. miles 17,880 ft.
Europe 4,053,300 sq. miles | Mediaterranean 967,000 sq. miles 15.900 ft.
North America 9,365,000 sq. miles | Sea of Japan 387,000 sq. miles 12,280 ft.
South America 6,872,000 sq. miles | North Sea 222,000 sq. miles 2,170 ft.
Some Useful Data About the Earth

Population : The present estimated world population of 5000 million.

Other Information

Polar radius = 6356.8 km
Equatorial radius = 6378.2 km

Mean radius = 6371 km = 3960 miles x 2 = 7920

Surface dréa = 5.101 x 10'* m?2
Volume = 1.083 x-102! m?
Mass = 5.977 x 182 kg
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Mean distance to the Sun (AU) = 1.496 x 10" m = 9.2868 x 107 miles

Distance to Sun at perihelion = 1.471 % 10''m = 9.136 X 107 miles

Distance to Sun at aphelion = 1.521 X 10"'m = 9.477 x 107 miles

Gravity at surface = 9.80,665 m s~2 (Standard)

Moment of inertia about axis of rotation = 8.04 x 10* kg m?

‘Escape velocity at surface = 11.2 km s™!

Rotational velocity at equator = 465 m s

Mean volocity in its orbit about the Sun = 29.78 km s™!

Solar constant = Solar energy incident on unit area, normal to the Sun’s rays at the Earth’s mean
distance, per unit time = 1400 J m 2!

1° of latitude at equator = 110.5 km = 68.70 miles

19 of latitude at poles = 111.7m = 69.17 miles

19 of longitude at equator = 111.3 km = 69.17 miles

Inclination of equator to ecliptic = 23° 27’

Greatest height (Mt. Everest) = 29028 ft. (1954 Indian Survev).

Greatest depth-—Mindanav Dweep (East of the Philippines) = 10854m = 35610 ft. {
Land area = 148.8 x 106 km? = 5,747 x 107 miles?

Ocean area = 361.3 x 106 km? = 13 x 95 x 107 miles?
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