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Indla is at the orlgm of everythmg mtellectually religiously or politically where even the Greek
heritage seems pale in comparison” : Albert Einstein
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That is full, this also is full.
This Fullness came from that Fullness.
Though this Fullness came from that Fullness,
That Fullness remains forever full.
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“ Ancient Indian theories were brilliant imaginative
explanations of the physical structure of the world, and

P . L * LR y ‘ ; 1 y - |
Hlol 4 Gq ﬁ, W aa" in a large measure, agreed with the discoveries of
of ) c (::l, D modern physics. “

- A.L. Basham,

Australian Indologist
http:/ /www.unitedindia.com/laws_of_atoms htm

Knowledge is not dependent on the person,
but on the object.

Ancient Indian theories lacked an empirical base, but they were brilliant imaginative explanations of the physical
structure of the world, and in a large measure, agreed with the discoveries of modern physics.
— A.L. Basham, Australian Indologist

The two schools of Nyaya and Vaisheshika are two important Vedic
texts which throw light on contemporary science, especially
astronomy and physics, in the Vedic era.
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Ik + Nastik = Vedic philoso




“astik philosophy

Nyaya

Vaisheshika
Sankhya
Yoga
Mimansha

Vedanta

Nastik philosophy
Buddhism

Jainism
Charvaka

Ajivika

Agyana



ANCIENT INDIAN CONTRIBUTIONS TO PHYSICS

Theory/ooncept
Veloci  ligt

Trans - saturnean planets

Another solar system travel
Tachyon - faster than light

Elliptical order of planets

Black holes
klnfra red Band
Robot
t Electrical cells

Monsoon at summer solstice

Nuclear energy

. G -! !-

- — - —— - — - —

lndlan origin

Rig Veda - Sayan bhasya (1400 AD) 19" century

Mahabharat (3000 BCE)

| Bhagwad puran (4000 BCE)

Mundakopanishad (7000 BCE)
Rig Veda

| Vishwaruchi (7000 BCE)

Sulohita (1200 BCE)

| Samarangam Sutradhara (1050 AD)

Agastya Samhita (4000 BCE)
Rig veda

Mundakopanishad - Spullingni
(6000 BCE)

Prashnopanishad (6000 BCE)

- - — - —

Western origin

17™" century
| To be researched
: 20" century
Johannes Kepler
| 18" century
T e centufy

16" century

Daniel (1836)
18" century

19" century

| Isaac Newton
J (15" century)
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Part B - Content of the Course

=TT # T wear (52 H): 60

Total number of Lectures (in hours): 60

Unit

1.2
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thecrem of perpendicular axis, theorem of parallel axis,
Calculation of moment of inertia of rectangular lamina,
disc, solid cylinder, solid sphere.

2. Mechanics of deformable bodies:

2.1. Hock's law, Young's medulus, Bulk modulus, Modulus
of rigidity and Poisson's ratio, Relationship between
various elastic moduli.

2 2. Possible values of Polsson's ratio, Finding Poisson's ratio
of rubber in the laboratory, Torsion of a cylinder, Strain
energy of twisted cylinder.

2.3. Finding the medulus of rigidity of the material of a wire
by Barton's method, Torsional pendulum and Maxwell's
needle, Searl’'s methed to find Y, n and o of the material

Topics Number of
= ST Lectures
s N I Historical background and Mathematical Physics 12
I i geafy s afnf wtiaer 12 1. Historical background:
1. = g 1.1. A brief historical background of mathematics and
qredtr ety aeS ¥ aive @ gty mechanics in the context of India and Indian culture.
14, W sf:%w aw-rﬁzrqﬁgﬁ?v’aﬁ '{:’ﬁ “"*ﬁ:w' 1.2. A brief biogrephy of Varshamihira and Vikram Sarabhai
1 TF AT U with their major contribution to science and soclety.
1.2. fw & Fa # sogfafEs & By aerat
THE AT ¥ AT I OF AT AT 2. Mathematical Physics:
2.1. Scalar and vector fields, Gradient of ascalar field and
its physical significance.
2. wferdt s 2.2. Vector integral: line integral, surface integral and
2.1. =fEer < =fzer 2, af@er a0 = Rz @ S volume integral, Divergence of a vector field and its
i physical significance, Gauss divergence theorem.
el . < ' 2.3. Curl of a vector field and its physical significance,
2.2, afzer saree: T, FT ud ArEad JErEed, 0F Stokes and Green's theorem, Numerical problems based
afzer 87 =7 TEEEE 4 AT difEw wge, TE on the above topics.
TrEAAT THT Keywords/Tags: Scalar field, Vector field, Vector integral,
23, =fEer &= % w9 4 diaw wge, = ud fiw Gradient, Divergence, Curl.
T, S et 9% S S e 0 Mechanics of Rigid and deformable bodies 12
= 1. Rigid body mechanics:
v fog (Fr 7€)/ wfer do, wiger a7, Az wATREA, 1.1. System of particles and concept of Rigid boedy, Torque,
Iz, sreada, T4 centre of mass : position of the centre of mass, Motion of
the centre of mass, Conservation of linear & angular
momentun with examples, Single stage and multistage
I 77 ud A At € it 12 rocket.
1 vz gifEr - 1.2 Rotatory motion and concept of moment of Inertia,
- = i ¥ Theorems on moment of inertia: theorem of addition,
1.4. ot w7 R e gz fve f e, 39 g,
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of a wire, Bending of beam, Cantilever, Beam supported
at its ends and loaded in the middle.

Keywords/Tags: Rigid body, Centre of mass, Moment of inertia,
Poisson's ratio,
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Fluid mechanics

1. Surface Tension:

1.1. Inter-molecular forces and potential energy curve, force
of cohesion and adhesion,

1.2 Surface tension, Explanation of surface tension on the
basis of intermolecular forces, Surface energy, Effect of
temperature and impurities on surface tension, Daily life
application of surface tension,

1.3. Angle of contact, The pressure difference between the
two sides of a curved liquid surface, Excess pressure
inside a soap bubble, Capillarity, determination of surface
tension of a liquid - capillary rise method, Jaeger's
methed.

2. Viscosity:

2.1. |deal and viscous fluid, Streamline and turbulent flow,
Equation of continuity, Rotational and irrotational flow,
Energy of a flowing fluid, Euler's equation of motien of a
non-viscous fluid and its physical significance.

2.2 Bernoulli's theorem and its applications (Velocity of
efflux, shapes of wings of airplane, Magnus effect, Filter
pump, Bunsen's burner).

2.3. Viscous flow of a fluid, Flow of liquid through acapillary
tube, Derivation of Poiseuille's formula and limitations,
Stocks formula, Motion of a spherical body falling in a
viscous fluid.

Keywords/Tags: Inter-molecular force, Surface tension, Angle of
contact, Capillarity, Viscosity, Euler's equaticn, Poiseuille’s
formula,

12

Gravitational potential and Central forces

1. Gravitational potential:

1.1.Conservative and non-conservative force field,
Conservation of energy in motion under the conservative
and nen-conservative forces, Potential energy.

1.2.Conservative force, Conservation of energy, Gravitational
potential and gravitational potential enerqy, Gravitational
potential and intensity of gravitational field due to a
uniform spherical shell and a uniform solid sphere.

1.3.Gravitational self-energy, Gravitational self-energy of a

uniform spherical shell and a uniform solid sphere.

12
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2. Central forces:

2.1.Moticn under Central forces, Conservative characteristics
of central foroes,

2.2.The motion of a two particles system in Central force,
Concept of reduced mass, Reduced mass of positronium
and hydrogen.

2.3.Motion of particles in an inverse-square central foree,
Motion of celestial bodies and denivation of Kepler's laws,

2.4.Elastic and inelastic scattering (elementary idea).

Keywords/Tags: Conservative force field, Gravitational
potential, Gravitational self-energy, Central force, reduced mass,
Scattering.
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Relativistic Mechanics and Astrophysics

1. Relativistic Mechanics:

1.1.Frame of references, Gallilean transformation, Micheison
- Morley experiment.

1.2.Postulates of special theory of relativity, Lorentz
Transformation, Simultaneity and order of events, Length
contracticn, Time dilation, Relativistic transformation of
velocities, Variation of mass with velocity.

13.Mass-energy equivalence and its experimental
verification.

2. Astrophysics:

2.1.Introduction to the Universe, Properties of the Sun,
Concept of Astronomical Distance.

2.2 Life cycle of a stars, Chandrasekhar Limit, H-R diagram,
Red giant star, White dwarf star, Neutron star, Black hole,

2.3.Big Bang Theory (elementary idea),

Keywords/Tags: Transformation, Mass-energy equivalence,
Astronomical distance, Chandrasekhar limit, Black hole.
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B.Sc. | Physics 2025-26 S1-Physics 2T Mechanics and Core
Certlflcate Year General Properties
of Matter

UNIT | Existing Syllabus Modified Syllabus
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Subhash Kak and Raja Ram Mohan Roy studied Vedic texts and brought out
some interesting aspects of physics described in various Vedas, as
summarized below.

. Energy and mass are equivalent.

. Both heat and light radiation are a manifestation of energy.

. Light comprises discrete particles.

. A particle also has a wave nature, called the wave-particle duality now.

. Radiation has wave nature.

. A wave can be absorbed, reflected or refracted by certain materials.

. Space-time constitutes a frame of reference in which the physical universe
exists.

8. All the physical elements are made of discrete and distinct paramanus
(atoms).

N OO0 Bk WDN



Matter:

* The Nyaya-Vaisheshika system recognized nine elements or substances,
namely earth, water, fire, air, ether, time, space, soul, and mind that
are responsible for the formation of the universe as well as the evolution
of life. Atomic particles take part in the physical and chemical reactions

oetween different substances (Padarthadharma Sangraha).

» |n the process of creation of matter, energy is conserved (Samkhya). The

oroperty of the matter (Satva), the principal activity of matter (Rajas) and

inactivity (inertia) of matter are recognized in Samkhya philosophy.
ntegration and disintegration of matter are basically atomic phenomena

6-8].

= [tis well known now that matter exists in four different forms: solid
(Earth), liquid (Water), gas (Air), and plasma (Fire).




6th —2nd century BCE Maharishi Kanada — Father Of Atomic Theory

A Theory Of Atom = One of the notable scientists of the

/ // 2 * 3 ancient India was Kanad who is said to

have devised the atomic theory
centuries before John Dalton was
born.

= He speculated the existence of anu or
a small indestructible particles, much
like an atom.

= He also stated that anu can have two
states — absolute rest and a state of
motion.

= He further held that atoms of same
substance combined with each other
in a specific and synchronized manner
to produce dvyanuka (diatomic
molecules) and tryanuka (triatomic
molecules).



1) First Law of Motion - o

Kanad : Qol: ﬁlﬁlﬂﬁ@ﬂ]ﬂmmﬂ

Newton: The change of motion is due to impressed force

2) Second Law of Motion -

Kanad : mmﬁmmmmmgauzg
Newton: The change of motion is proportional to the motive force
impressed and is made in the direction of the right line in which the force
is impressed

3) Third Law of Motion -
Kanad : Qa1: J=Na1fagdifanelt

Newton: To every action there is always an equal and opposite reaction



Bhagwat Puran ﬁa-q' IdTd
Chapter 11 ‘ |

Maitreya Said
(name)
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Ultimate Many of the good features are uncombined Always

gAY I fIraY FomHEyH ad: 1l R i

Bending Unity Mistake
men

Atom To be understood The illusion of Because
or heard or learned unity of men
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I. The ultimate irreducible pariicle of the parts of a
gross effect (substance), which is ever separate (i.e. has not
reached the stage of being an effect), and which is not com-
bined with another inan aggregate, is called an atom (pare-
mdnu) *®, It is from the aggregation of atoms that men get the
illusion of whole substance.



The unity and continuity of
Vedanta are reflected in the unity
and continuity of wave
mechanics. This is entirely
consistent with the Vedanta
conc_

Erwin Schrodinger
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THE VEDANTIC VISION

And thy spirit’s highest fiery flight
Is satisfied with likeness and with Image.
GOETHE
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but is in a certam sense the w hole only this whole 1s not so constltuted that 1t
¢an be surveyed in one single glance. This, as we know, 1s what the Brahmins
express In that sacred, mystic formula which is yet really so simple and so clear:

-—
[ S
S



v

N

thy spirit’s highest fiery flight
Is satisfied with likeness and with image.
GOETHE

philosophy, then, the real difficulty lies in the spatial and temporal
iplicity of observing and thinking individuals. If all events took place in one
Seiousness, the whole situation would be extremely simple. There would then
omething given, a simple datum, and this, however otherwise constituted,
arcely present us with a difficulty of such magnitude as the one we do in
> on our hands.

0 not think that this difficulty can be logically resolved, by consistent
ght; within our intellects. But it is quite easy to express the solution in
ds, thus: the plurality that we perceive is only an appearance) it is not real.
atic philosophy, in which this is a fundamental dogma, has sought to clarify
"a number of analogies, one of the most attractive being the many-faceted
which, while showing hundreds of little pictures of what is in reality a
existent object, does not really multiply that object. We intellectuals of
10t accustomed to admit a pictorial analogy as a philosophical insight;
logical deduction. But, as against this, it may perhaps be possible
aking to disclose at least this much: that to grasp the basis of
 thought may in all probability be impossible, since

omena, and wholly involved in them; and

S W A PSS NI, IS T

of§, {consciousness, viz, (he] awakened st
dreaming state, the state of dreamless deq! sl
and the superconscious state. These four states
consciousness are called here the four feet of Brahmai
Avid this Atman also is Bralman.~This is one of
the Mahavakyas or the sacred formulae which indic
the unity of the individual and-jthe Supreme Soul:
And this is the Mahavakya of the Atharvaveda]

Wrm 3&3‘]’53 WF GREYTNE (

S G ELLAE L O R
ARG whose field is waking life Wit
whose consciousness is outward W Seve ..[:
FRUga: nineteen-faced VWYY Enjoye
gross JeAT: Vaiswanara (fit, where all |
and who is in all beings) aw: first T



Brahman

| e

Whole universe
as an entity GOd
Atman=Brahman

Material world is an illusion



vth?
luhammad Darah i f Mughal Emperor Shah Jahar After
research; I | e conclusion that long before all heavenly
C)L { e Nl U ] t R :I“ -ir [
P 1'[.‘ } [’ E,' f } f N ‘X]‘_‘ t”f‘ :,, F| Yal LJ(} )
5 13, an Athar TheQ elf made veiled references to
panisha the first heavenly book and the fountainhead of the ocean of
¢ v 5 el S ¢ n

Uncertainty
Principle

Asimilar view is expressed by Hans-Peter a German physicist who made his

Werner Heisenbera

— — contribution to the field of nuclear and quantum physics. He was so influenced by
'l‘l l l.: I I l N l)l [ Hinduism that he dedicated 33 years of his life to studying and mastering the
. . v . . Ved d : NG =
Heisenberg learnt the Uncertainty Principle from the philosophy of 76025 and Upanishads. He once said that when he teaches Quantum Physics, he

. - e f ' v
Veda of this country. Heisenberg came to India in 1929 and met eel ke he's gving alecture on Vedanta philosophy,

.....

- - , X . o The famous Danish physicist and Nobel Prize Laureate Niel
erent topics related to Vedic philosophy and theoretical physics. ® Niels Bohr was a follower of
f"v :\ ““gaarorog Y p p y_. m— phy —fhﬂ‘edamwo,"lgomtotheUpamshadstoaskquestions.'




PHYSICS IN ANCIENT INDIAN LITERATURE

* 1. Battery Benjamin Franklin (1752 AD) gave practical information about
electricity. The British scientist John Frederick Daniel (1836 AD) carried this
iInformation, and the battery was Invented. In India this concept was known
thousands of years ago.

* Agastya Samhita, composed by the great sage Agastya describes thus -

14t century
AD sansthapva Mrinmave Patre Tamrapatram Susanskritam

Chhadvechhikhigriven Chardrarbhih kashthpamsubhih.
Dastaloshto Nidhatavvah Pardachhaditastah
sanvogajjayvte Tejo Mitravarunsangvitam.
; 1=
—(Agastyva Samhita)
“Take an earthen pot, place a copper sheet, and put the shikhigreeva in 1t.
Then, smear it with wet sawdust, mercury and zinc. Then, if vou join the

wires, it will give rise to Mirravarunashakiti.”



PHYSICS IN ANCIENT INDIAN LITERATURE

Take an earthen pot. Keep a Copper sheet and Copper Sulphate in it. Put some wet
saw dust between them. Then Mercury amalgamated Zinc plate should then be
placed on top of the saw dust. By their contact electricity is produced.

On the basis of the above description, Based on the above description, Mr. PP Holle,
Professor of Engineering in Nagpur and his friends built a cell on this basis and
measured it by digital multimeter. Its open circuit voltage was 1.38 volts and short
circuit current was 23 milli amperes. This successful experiment was demonstrated
on 7 August 1990 by the Swadeshi Science Revision Institute, Nagpur. Thus the
concept is validated. The sage Agstya probably belonged to 1000BCE .



Shioka:
Dastalosto nidhatatvah paradacchaditastatah |

Utpadayati tanmitram samyogastamradastayoh ||
Meaning:
Lumps of gems generate electricity by the union of copper and zinc
Shiloka:

Samyogajjayate tejo yanmitramiti kathyate |
Evam satanam kumbhanam samyogah karyakrtsmrtah |
Meaning:

By the union, energy is boen which is referred to as the sun,
Suchat-ionofh\ltdred of cells isremembered as the doer




Mathematics & Astro
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In the 5th century
~_ AD, at the age of 23
%@ . Aryabhatta authored
e R o 5 R AR S S a book named
Rl Aryabhattiya which
was a collection of
advanced

- by
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Area of Circle - By Aryabhatt

FAAROTEE 37ef farserrst 3refgd Ud e hord] | - T R (2)
e The great Indian
Iy mathematician Aryabhat

<

e~ -~ Calculated the value of
pi at 3.1416

"Half of the circumference, multiplied by the semi-diameter (i.e. radius),
certainly gives the area of a circle"
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As Aryabhatta explained the irrational Pi (i) in his book Aryabhatiya as he writes,
caturadhikam satamastagunam dvasastistatha sahasranamayutadvayaviskambhasyasanno vrttaparinahah

it means, “add 4 to 100, multiply by 8, and then add 62,000. By utilizing this rule, the circumference of a circle with
the diameter of 20,000 can be approached”.



Aryabhata about the earth:

- The earth is a rotating sphere: the stars do not
move, it is the earth that rotates.

- Its diameter is 1,050 yojanas. Its circumference is
therefore 1050 x 13.6 x ©t = 44,860 km, about 12%
off. (1 yojana = 8,000 human heights)

Aryabhata on eclipses:

“The moon eclipses the sun, and the great
shadow of the earth eclipses the moon.”

(Aryabhatiya, IV.37)




The Heliocentric Theory

1A2 + 2A2 + \cdots + n*2 = {n(n + 1)(2n + 1) \over 6} "4 | @ « Mathematicians of ancient

st g India often applied their mathematical

Gt L bl - M knowledge to make accurate

@ ¥ ll astronomical predictions. The most

significant among them was Aryabhatta

whose book, Aryabhatiya, represented

the pinnacle of astronomical knowledge
at the time.

* He correctly propounded that the Earth
Is round, rotates on its own axis and
revolves around the Sun i.e the
heliocentric theory. He also made
predictions about the solar and lunar
eclipses, duration of the day as well as
the distance between the Earth and the
Moon.
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Budhyan was the first Mathematician to calculate the value of Pi.
He also provided equations similar to Pythagoras theorem
in his book Sulva Sutra, much before Pythagoras.
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ATratiseof ¥ o WY A TREATISE ON ASTRONOMY
Mathematics of Vedic Tradition ' i _ BY BHASKARACHARYA
. .

Krishnaji Shankara Patwardhan
Somashekhara Amrita Naimpally ¢ Shyam

In 12th century AD, Bhaskaracharya authored Slddhanta Shiromani, a
masterpiece of Arithmetic, Algebra, Spheres & Mathematics of Planets.



Bhaskaracharya Bhaskaracharya was the leading light of 12th Century.

His famous book Siddanta Shiromani is divided into four sections: Lilavati
(Arithmetic), Beejaganit (Algebra), Goladhyaya (Sphere) and Grahaganit
(mathematics of planets).

A 12 century born, Indian mathematician and Astronomer Bhaskaracharya or Bhaskara Il should
be credited for the formulation of laws of gravity.

Bhaskaracharya — The Concept Of Gravity




ICIER MR EPAR]

o TRy w1 Brgia @7 1200 aY ggel HRAT IfOIdeT HIERAR of Sdr o4T|
38l Ig TOSC fRAT AT & IRcaryur U WaHlA o § fSEe woa @ SIS
SCATT 3T GegA T 3R ST giar 81 I FT J2cdhyol g Tl 71gh
P 3olehl HEMIT H FC QT gl gl ol @carhyor §o & SR I &l
IRHFATT AT gl 3egiel Alfdler T F IRAAce arT forg@m a0 g eurd 7 o
EcAThY0T & fAIAT T 4@ fhar |

o T gF HETd & T &1 g S adTd @ o6 [&carshu ol 8 T FdT 3
o HTEAAT GUEAT ETHTIAT Tav

- RAfEaEe g
- - (Faeend RIVATT MerearT-s[asienter -5)

Marucchalo bhoorachala swabhaawato vato
Vichitravatavastu shaktyvah

—(Siddhant Shiromani Golaadhyay-Bhuvankosh —5)



Aakrishtishaktishch mahi taya yat khastham Guru swabhimukham swashaktya.
Aakrishyate tatpatateev bhaati Samesamantaat kwa patatviyam khe.
—(Siddhanta Shiromani Golaadhyay-Bhuvankosh —6)
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This means that the earth has the power of attraction. So, it attracts heavy things towards
Itself and because of the attraction, they fall to the ground. But, when an equal power or
strength pulls from all directions in the sky, then how can a thing fall? This means that
the planets stay in the sky without any support because the gravitational powers of the
various planets maintain the balance.
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Cormogomy, Geography, Dimensions of the Creation 385

. This Brahma-egg is bollow ; within it s the universe

conmting of earth, »ky, edc. ; it bas the formn of o sphere, lke a

rocepiacie sk of & pair of caldrons
G, A oire within the Bealioa-egy s styied the orbit ol
be ether (pyoman) @ within that i the revolution of tue asteris

Lhewise, i onder, « bciow the other, ¢

Revolve Sawwrn, Jupite Mare e sgu, Venus

od e moon | ocession, the Perfected

e Quite 1 e maddle « * V%) ! ghote (Lhdoolay
in the ethor, bearing the supreme might of Brahma, which

{ the nature of sl ng lorco

39 Revens tes within 0, the abodes of serpents (ndge)
and demons (Rewra), endowed with the savor of heavealy plants,
delightiul, are the interterratesn (pdidia) earthn

3. A collection of manifold jewels, & mountain of gold, is
Meru, paming throagh the middle of the earth-globe, and pro-
treding on cither side

35, At its upper ond arv stationod, along with Indes, the
gods, and the Great Sagos (maharshi) ; at iix Jower eod, In like
wanner, the detnoms (asura) haveo thelr place —each the enesny of

the other.

Srya.Siddhanta, ”

26, Now baving ecrested things of different nateres by
compoanding im vanious proportions the best, middling, snd
worst qualition (L e. principles of truth, pasecs, asd darksew)
Branws made the usiverse containing Gods and snimate sod
inanimato thangp,

27 sod 28,  Havisg created (Gods and snimate sod imasi.
mato things) mccessvely sccording to their qoalities wnd
sctions, the able Branwd srmaged the planeis, asteriseae, siars,
the earth, worlds, Gods, Dessems, men, and Sivoas, regralesly
sl proper places snd times in the way mentioned in the Vi,

29. This Beawwawpa (the golden ogg sscred to Baunxd)
in hollow : i this (the worlds) Bets, Bauvas &c., are situsied,
It is Bko » saxreps (s cssket) formed by two xagamas (frying
vesscls joined mouth to meath) and of & spherical shape.

Ovlar of o arbls of e 30 and 31, The arcumference of
wias wnd ploete siteatod  Lhe middle of the Branwaxps is called
T Vrvemaxaxand (the orbit of hoaven).
Init (L o Beausinpa) all tho stars revolve, Booeath thess
Saturs, Jupiter, Mary, the Sus, Vesus, Mercary asd the Mova
rovolve oo below the other, beneath them the Suaus, the
Vioviomaxs asd clouds are sitested.

Asswens to the quaticns 52, The lLerrwatrial globe, posses.
ohated In Sd Faena, ming Baanud’s most excollent power of
sloadiness, remaiza in space at tho ceotre of the Deawxivps
{which =) all arcund,

33, The soven Piriia Bedum or inforsal regions forssed
by the concave strata of the earth arw very boastiful, being
inhalited by Niaas (serpents) and Asvzas (demoos) nad having
tho lguors of the divino plants (which shize by their own
light).

34 The golden moustain Mrav,
conteining heapa of various precious
stones, pasees throogh the middlo of the ter | globe (a8

The ponion of My,
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1.2 The first principle of gravity was stated by “Bhaskaracharya” and “not Newton.”
Bhaskaracharya stated the laws of gravity in the book Surya Siddhanta in 11"century. Thus, the law exists even

before the birth of Sir Isaac Newton (Newton was born in the 16" century). Here are some of the slokas from his
book Surya Siddhanta that mentions how gravitation work:
“madhye samantandasya bhugolo vyomni tisthati
bibhranah paramam saktim brahmano dharanatmikam™

[Surya Sidhantha 12" Chapter 32 Sloka]
n space due to the dharanatmikam sakti which

prevents earth from falling away and helps it to stand firm.
“akrsta saktisca mahi taya yat svastham guru svabhimukham svasaktya
akrsyate tatpatativa bhati same samantat kva palan iyam khe”

M ) 1518/27:08 [Sidhanta Shiromani. Bhuvanakosa. 6 Slokal i =



30. A circle within the Brahma-egg is styled .the orbit ol
the ether (vyoman) : within that is the revolution of-tue asterisms
(bha) , and likewise, in order, one below the other, .

31. Revolve Saturn, Jupiter, Mars; the sun, Venus,
Mercury, and the moon ; below, in succession, the Perfected
(siddha), the Iossessors of Knowledge (vidyddhara), and the
clouds.

The order of proximity to thce carth in which the seven planets are
here arranged is, as noticed =bove (i. 51-52), that upon which depends
the succession of their regency over the days of the week, and so also
the mnames of the latter. So far as the first three and the last are con-
cerned, it is a naturally suggested arrangement, which could hardly fail
to be hit upon by any nation having sufficient skill to formmn an order of
succession at all : the order in which the sun, Mercury, and Venus are made
to follow one another is, on the other hand, a matter of more arbitrary
detornnnatnon and might have been with equal propriety, for aught we can
eeg_, reversed or otherwise vaned Of the supernatural beings called the

possessors of knowledge '’ (vidyadhara) we read cnly in this verse: the
' perfected '’ we find again below, In verse 40, as inhabitants of a city on
the earth’s surface.

32. Quite in the middle of the egg, the earth-globe (bhiégola)y
stands in the ethet bearmg the supreme might of Brahma, which

33 Seven cavuues within 1t the abodes of serpents (naga)
and demons (asura), endowed with the savor of heavenly plants
delightful, are the interterranean (pdtdla) earths.
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ma.te thmga) successively woordmg to their qualities and
actions, the able Beanu{ arranged the planets, asterisms, stars,
the earth, worlds, Gods, Demons, men, and SippHas, regularly
at proper places and times in the way mentioned in the VEpas.
29. This BranuMxxpa (the golden egg sacred to Brammi)
is hollow : int this (the worlds) BatGr, Bauvae &c., are situated.
It is like a sampuTA (a casket) formed by two xaTxEAs (frying
vessels joined mouth to mouth) and of a spherical shape.

oot s s ol e 30 and 31. The circumference of
stars and planets situated the middle of the BrarMANDA is called
ool e VyomagakseL (the orbit of heaven).
In it (i. e. Brauminpa) all the stars revolve. Beneath them
Saturn, Jupiter, Mars, the Sun, Venus, Mercury and the Moon
revolve one below the other, beneath them the Sippma, the
ViovipuarA and clonds are situated.

Answers to the questions 2. | The terrestrial globe, posses-
stated in Znd BE0KL i BRI S oSk eXcallent PoWeHIOR
steadiness, remains in space at the centre of the Bramminpa
(which is) all around.

83. The seven P4r{1a Brty1s or infernal regions formed
bytheconcsvestnhofthewthmvaybunhfnl,

inhabited by Nioas (serpents) and Asvus (demons) and having.



7. Distance of the various planets"”- Aryabhatta has also written about
the distances of the varlous planets from the sun. It 1s very much similar to
the modern measurements. Today, the sun 1s at a distance of 1.5 x 108 kms
= 15 crore kms from the earth. It 1s called AU or Astronomical Unit. On the
basis of this proportion, we can make the following list:

Plamet Arvabhatta's Today's
Bieasiin et mieasiitemient
Mercury 0373 AU 0.557 AU
Verus 0725 AU 0.723 AU
Mars 1.235 AU 1513 AU
Jupiter 516 AU 220AC

Satirn 041 AU 9.4 AU
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Earth / Current distance from sun  149.60 million km




PHYSICS IN ANCIENT INDIAN LITERATURE

* Solar System and Motion of Planets
* Please see these Mantras from Rig Veda 10/149/1

+ 1. Wi T: G ATTERRFE Afadr qameed |
+ FRE TR A RETA deY Fide FAGH |

* “The sun has tied Earth and other planets through attraction and moves
them around itself as if a trainer moves newly trained horses around itself
holding their reins.”



The Panchasiddhantika

The Astronomical Work Of
Varaha Mihira (1889)

VARAHMIHIR

G. Thibaut
Mahamahopadhyaya Dvivedi

!
i 3‘» mmwmm_- e

it

-,. TR, - mwm KL\

ALt Ul

‘"‘ ;";"‘-'.V"" l' 0y

n.x..v.:.-.\;v‘--m.;m-'wr-*:\rm:- AT o

Lt LA CRRETARANR v TRy o

R Er AR et AR TR 'W!‘ (RN PRy T

\ | wv‘t,)u NGO A ) Y’rgl\;fﬁﬁ?m"ﬂ\],
.1\m‘|'zamo" M- ~$ it wem) "‘l\f'\l 4 VA TV

TNy an«w gt (R
L T L DA R T AN SR o Lo ot

agaqu He authored a book
Panchsiddhantika

- which describes
e 5 Astronomical

VTRV ATRE 207t m’ﬂ&!ﬁmﬂ:‘!‘u‘w )
(i W mﬂklN« |‘“w y

R systems

! bnﬂ“"‘\’ ™ '“«‘Hﬂ'k"‘* lr1 | W il ROMM(\YM! 4
\ L S TA l“ 'w 'm"\ S \&KMMM‘

" 4 _/'m“«‘k'./’.mhl'tﬂ"

LT A N B b g



Motion:

The Vaisheshika recognized motion as an inherent property of matter.
Prasastapada (600AD) classified motion into twelve different types [4] that
include rectilinear motion, curvilinear motion (gamana), rotatory motion
(bhramana), and vibratory motion (spandana).

He differentiated between impressed motion (samskara) and the three types
of samskara — vega (momentum/persistent tendency), bhavana (mental
impression), and stithisthapaka (elasticity).

Prasastapada believed that when a body falls under the influence of gravity,
the motion is due to gravity as well as samskara. Samskara persists till the
motion lasts.

Since the Vaisheshika did not explore the subject further,

they did not arrive at the logical expression which was later
given mathematically by Newton as F=m.a.



Space and time:

* Vachaspati Misra (840AD) in his Nyayasuchi-Nibandha, states that the position
of a particle in space could be calculated by assuming that its motion takes
place relative to another particle and measuring it along three (imaginary)
axes. Eight centuries later Rene Descartes (French, 1644AD) introduced the
Cartesian coordinate system which is still in use.

e Bhaskaracharya (1150AD), in his Siddhanta Shiromani and Ganitadhyaya, gave
an expression for the average velocity of an object as v=s/t where‘t’ is the time
taken by it to cover a distance’s’ with the average velocity ‘v’

* According to Bhaskaracharya, the instantaneous position of a planet is
determined from its position at two successive instants of time, assumed to
move with a uniform velocity.



Elasticity:

Deformation of a substance by application of a force and regaining of its original shape after
the force is withdrawn were well known in ancient India. The Vaisheshikas were familiar with
the concept of elasticity (stithisthapaka) as a type of samskara, and the property of dense
materials comprising closely packed molecules. Displacement of these molecules gives rise to
the property of elasticity of a substance which makes its material to regain its original shape
after the applied force is withdrawn.

Fluidity:

Ancient Indians described a fluid as “An extremely subtle, supernatural fire that imparts the
property of fluidity to water atoms”. Prasastapada visualized fluidity as a property of water,
earth and fire, expressed by the act of flowing just as gravity manifests by falling down of a

body towards the earth’s surface.

Viscosity:

Viscosity (sandrata) is the property that causes cohesion between water molecules and the
smoothness of water itself. It was thus seen as an operative cause of conjunction. According to
physics, viscous fluids can hold the fluid molecules together withstanding finite velocities.



Surface Tension:

The cause of surface tension/capillary motion (abhisarpana) was unknown and
unseen (adrshta) but the ancient Indians were fully aware of this phenomenon.
Sankara Misra (1500AD) gave two examples of this phenomenon in his treatise
Upaskara as follows:

1. The ascent of sap from root to stem and eventually to the branches and leaves
of a plant, and

2. The ability of liquids to penetrate through pores of porous vessels, such as
earthen pots made of clay.



How planets move around Sun
Size of Earth

Reasons of Eclipse

Gravity

Speed of light

Age of Universe

Time dilation

Atomic theory

Quantum physics



Speed of Light

Speed of Light from ancient Hindu speed of light define in vedas
Rig Veda ' "

' Blog by Xx Yy

®The Indian EXPRESS
|| The Vedic Texts ||

:
'Speed of Light' in Vedas

We know that speed of light is nearly 3x10% m/sec or 186282 miles/s. But do you know approximately same

Soon, in engineering syllabus: ‘Rig Veda
value for velocity of light has been calculated in Vedas. Let us discuss about such Vedic verses. accurately mentions Speed Of light, theory
of gravitation’

Quora

Was the speed of light already mentioned in the Hindu Vedas, - =
and many other cosmic truths? How come? S peed Of ' g h t given by Ved as
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Swift and all beautiful art thou, O Surya (Surya=Sun),
maker of the light, llluming all the radiant realm!!
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PHYSICS IN ANCIENT INDIAN LITERATURE

Exlpaining this verse in his Rig Veda commentary, Sayana, who was a minister in the court of
Bukka of the great Vijayanagar Empire of Karnataka in South India (in early 14th century), says:

It(atha ca smaryate yojananam. sahasre dve dve sate dve ca yojane ekena nimishardhena
ramaman.

This means “It is remembered here that Sun (light) traverses 2,202 yojanas in half a nimisha.”

Note: Nimisharda = half of a nimisha In the vedas Yojana is a unit of distance and Nimisha is a
unit of time.

Unit of Vedic Time: Nimisha

The Moksha Dharma Parva of Shanti Parva in Mahabharata describes Nimisha as follows: 15
Nimisha = 1 Kastha 30 Kashta = 1 Kala 30.3 Kala = 1 Muhurta 30 Muhurtas = 1 Diva-Ratri (Day-
Night) We know Day-Night is 24 hours So we get 24 hours = 30 x 30.3 x 30 x 15 nimisha in other
words 409050 nimisha We know 1 hour = 60 x 60 = 3600 seconds So 24 hours = 24 x 3600
seconds = 409,050 nimisha 409,050 nimisha = 86,400 seconds 1 nimisha = 0.2112 seconds (This
IS a re‘cjursive decimal. The wink of an eye is equal to 0.2112 seconds.) 1/2 nimisha = 0.1056
seconds
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Such And be recorded Q9 Miles Kilometre Two Hundred
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Addition in a moment Procee ding
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|

| bow down to pray

"With deep respect, | bow to the sun, who travels 2,202 yojanas in half a nimesha'i




15 January 2021

ommentary on the fourth vers

tatha ca smaryale yoyandnam sahasre doe dve fafe dve co yopane

ckéna nomsandhena kramamdana

Thus it is remembered: (O Sun| you who traverse 2 202 yo;

i half & memepa

The Speed of Light and Puranic Cosmology

tradition relates Article - M

\
\II‘

ronomers

[ yojana

y LIS

3 kisth

3 kala I muhiirta

S0 mubhurta | dav-and-night

A nimesa s therefore equal to = seconds

De and Vartak have in recent books®
the speed of lig rted » modern un
the correct figure of 186,000 miles pos seoond!
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Sanskrit Professor
Oxford University

Nores oN Vorume T 267

again, yo va iha vajate amum lokam nakshate, either, he
who performs worship here, obtains the next world, or,
sukritam va ztani jyotinshi yan nukshatrani, those constella-
tions are the luminaries of those who practise religious
acts, that is, according to Sayana, those who by attending
to religious duties in this world attain Swarga, are
beheld in the form of constellations.——ihe loke karmau-
nushthaya yve swargam prapnuvanti ¢ nukshairarupena
drishyante,

4. Savana says, that, according 1o jhe Smriti, the
sun moves 2202 jefomax in half a iwinkle of the
eve.

Jyorishkrir, giving light to all things, cven 1o the
moon and the plancis, by night; for they, it is said, are
of a watery substance, from which the rays of the sun
are reflecied, in like manner as the rays of the sun,
falling upon a mirror placed in the door-way of a4 chamber,
are reflected into the intenior. and give it light. Sayana
also explains the whole passage metaphysically, identity-
ing the sun with the supreme spirit, who enables all beings
to pass over the occan of existence, who s beheld by all
desirous of final emancipation, who is the author of true
or spiritual light, and who renders everything luminous
through the light of the mind

5. The text has, pratvan devanam vishah, before the
men or people of the gods, that is, the Marurs, who in
another Vaidik text are so designated: Martuo vaf devanam
vishah.

8. Sapra haritah; which may also mean the seven
rays. The seven horses are the days of the week: the
seven rays may express the same. They' cun scarcely be
referred to the prismatic rays, although the numerical
coincidence is curious. S

9. Sapta shundhyuveh; ashwa-strivak, mares. They

1n
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are also called napryah, because with them the car does
not fall: yabhir na patati rathah,—they were more docile
than those of Phacton’s father.

PaGe 75

10, Hcre again we may have an allusion to a spiri-
tual sun. The darkness, it is said, implies sin, and the
approach to the sun intimates reunion with supreme
spirit; as in other texts, Aganma jyotiruttamam, we go Lo
the best light; that is, we become identified with spiritual
light,—sayujyam gachchamah; and again, he (the wor-
shipper) becomes identical with that which he worships,—
tam yatha yathopasate tad ¢va bhavaii.

11, Hrid-roga may also mean heart-burn or indiges-
tion; flarimanam, greenness or yellowness, is external
change of the colour of the skin in jaundice or bilious
affections. This verse and the two following constitute
a tricha or triplet, the repetition of which, with due
formalities, is considered to be curative of discase.
Surya, thus hymned by Praskanwa, cured him, it s saud.
of a cutancous malady or leprosy under which he was
labouring; accordingly Sheunaka terms the couplets a
mantra, dedicated to the sun, removing sin. healing
disease, an antidote to poison, and the means of obtaining
present happiness and final liberation, The especial
worship of the sun in Indis  at the tume of the first
incursions of the Mohammedans, attributed to that
luminary’s having cured Semba, the son of Krivhna, o!
leprosy, is fully related by M. Reinaud in his interesting
Memoire sur I'Inde, and was then, no doubt, of ancient
date, originating with the primitive notions of the attri
butes of Suryu here adverted to,  The hymn is throughout
of an archaic character,

12, So the Scholiast interprets the Haridrava of the
text, Haritala druma; but there is no tree so called. |
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Much before the present era, in Vedic times, more than 5,000 years BC, Indians
had separate names for much smaller time intervals. The term for the smallest time
interval as given in the holy book Shrimadbhagwat Puran |2] was permanu, and its

multiples are as follows:

2 permanu = | anu

3anu =\ trisrenu

3 trisrenu = | truti

100 truti = 1 vedh

3 vedh = 1 love

3 love = | nimesh

3 nimesh = 1 chhun

S chhun = | kashta

15 kashta = | laghu

15 laghu = | nadika

2 nadika = | mahurat

30 mahurat = | day and | night (one sunrise to the next)
7 days and 7 nights = | saptah
2 saptah = | paksh

2 paksh = 1 lunar month

2 months = | ritu

3 ritu = 1 avan

2 ayan = one lunar year

From the above data we get:

3.280,500,000 permanu = 24-h day = 86,400 s
37,968.75 permanu = 1 s
| permanu = 2.6 15

However, for day-to-day life in the holy book Mahabharat, ashloka 231 [3], the
smallest time interval was considered as nimesh, and its multiples, which are used

till today, are as follows:

|5 nimesh = | kashta

30 kashta = | kala

30 kala = | mahurat

30 mahurat = 1 day and | night
4.6875 nimesh = | s or

| nimesh = 0.21333~0.25s

The existence of a separate name for the time interval known as permanu, which
is equivalent to 2.6 jis, indicates two things: there was a frequent need to have such
a small time interval and there existed methods of detecting such small intervals
with reasonable precision.

In addition to the above, we get quite a few sets of time intervals and counting of
time in various literatures, which is inevitable when we are looking at a history of
10 million years. Some of these systems are mentioned below.

Smaller Units of Time Used in the Vedas [5]

| trasarenu = the combination of 6 celestial atoms

| truti = the time needed to integrate 3 frasarenu, or 1/1,687.5 of a second
| vedha = 100 trun

| lava = 3 vedha

| nimesha = 3 lava, or a blink

| kshana = 3 nimesha

| kashtha = 5 kshana, or about 8 s

| laghu = 15 kashtha, or about 2 min

15 lachu = | nadika. which is also called a danda
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1 Yojana = 8000 x 6ft

L
—
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foot to mil r X L)
Videos Shopping News Books Maps Flights Finance
Length

48,000 = 9.0909091

Mile

divide the length value by 5.28

1 Yojana = 9.09 miles.



48,000 = 9.0909091

1 Yojana = 9.09 miles.

2202 Yojana = 2202 x 9.09 miles
= 18379.98 miles



Nimisha
1 Nimisha = 0.2 sec
'/, Nimisha = 0.1 sec

Speed = distance = 18379.98 miles
Time 0.1 sec

=1,83,799.8 miles/







Time Dilation
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By human calculation, a thousand

ages taken together form the
duration of Brahma's one day. And

.
S

Bhgavadto such also is the duration of his night.



THE
BHAGAVAD GITA

WITH THE COMMENTARY OF
SRI SANKARACHARYA

Translated from
the onginal Sanskrit into English

By
ALLADI MAHADEVA SASTRY
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"Oriental Libraries" are those libraries that have literature pertaining to
Oriental studies and languages. "Oriental" in this context refers
to the ancient Near East, including India, Persia (Iran),
and ancient Arabia, among other places, and the languages and
literatures of those places and peoples.

14—1 8] ABHYASA YOGA. 231
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17. They—those people who know day and
night—know that the day of Brahma is a thousand
yugas long and the night is a thousand yugas long.
Brahma is the Prajapati, the Viraj. Those persons who
know how to compute Time know that Brahma's day isa
thousand yugas long, and that His night is of the same
duration as His day. Because the worlds are thus limited
by time, therefore they return again.

What takes place during the Prajapati’s day and what
takes place during His night will now be described :




AgEgTaaRg IRl fig: |
A RG] ASGEAAR T 099l

The people who know the day of Brahmad, a thou-
sand ages in duration, and the night, a thousand ages
Annie Besant in ending, they know day and night. (17)

The people who know the day of Brahma,
a thousand ages in duration,
and night a thousand ages in ending,
they know day and night.







PHYSICS IN ANCIENT INDIAN LITERATURE

* Let us know some of the common features in both the systems.

This world is (maya) an illusion. The world we see and perceive are not real, they are
just 3D projections of mind

Brahma sathya jagan mithya (Only the Brahman is the Only that consciousness is reality
absolute reality)

The Brahamhanda is created and dissolved again into The atoms bind together to make planets, stars
the para -brahman. ,comets and at some time later they dis-integrate and
merge with consciousness.

Jivatma is nothing but a separated soul from Everyone was once part of one conciousness later
Brahman. and has to strive to merge with Brahman seperated. And has to merge back to that
called moksha consciousness.

Jiva feels he is real because of the presence of mind.  Individuality is an illusion that is caused by mind.
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