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GRAVITATION W‘i’w

‘Gravitation or gravity is the force of attraction between any two
bodies.

-IFCATRYOT AT FEcarsyor fFegl af st & i o= arem 3medor o« 2

‘Gravitation is the weakest among all four types of forces
(Gravitational force, Weak Nuclear force, Strong Nuclear force and
Electromagnetic force).

-FH AR YFR & Tall (Acarhyl del, FAAN AT T, Holod AT T
IR Rega TFahT a9) A TFcaFIoT FOH FAAN ¢
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Some Famous Theories

 Galileo said that bodies fall on the surface of the earth at a
constant acceleration, and that the force of gravity which causes
all bodies to move downward is a constant force.

- AN 7 Far F R ged i ga7 W v R axor @ g &, 3k
memmﬁ?maﬁrmm% u& U I ¢

- The first astronomer to suggest the geocentric model of the
universe was Claudius Ptolemaeus, known as “Ptolemy”.

o m*mmmmaﬁmmmmm
T o, Toree "era " & AT A AT SATaT 2T
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According To Geocentric Theory:

Ffad g F IHAR:

The Earth is the center of the universe and is stationary.
qedt qeATs 1 Fg ¢ AR AT B

The Sun, Moon, planets, and stars all orbit Earth.

g4, 9gAT, 7% AR ar @l gt i afwar s &

The circle and the sphere are “perfect” shapes, so all motions in
the sky should follow circular paths.

ged 3R Mer g 3FR §, swfaw amerer 7 a3t afadt 1 geaaR
trana:r:ﬂ?lwmﬂml
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*  Nicolaus Copernicus proposed the heliocentric model.
- e FRAew o R Afsa F1 aTaE @l

- The heliocentric theory, also known as the heliocentric model,
is a cosmological model that states the sun is at the center of
the solar system or universe, and that the planets revolve
around it.

- gforanifes Riga, O sfoaRifts Alsa & w0 # off I I §, &
amﬁm%sﬁm%%mhﬁrmmw#aaﬁ%,
ﬁtwmmmm%l

* The word "heliocentric" comes from the Greek word helios,
which means "sun'.

- greg "gforaiifee” fiw eaeg sforstw & 3mam 8, o ard & wd
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Newton Law of Grav%ation | ITECATHYUT I Yo
IqF

*‘The force of attraction between any two bodies
is directly proportional to the product of their F G ml 7’}’[2

masses and inversely proportional to the
square of the distance between them.

fhegl &Y Wt & T ITHIr g 3% AT &
AUAHA & e Aeraifas dR 3o i fr gt &
Fot & gehATEIIT giaT &

‘It was discovered in 1665.

g @isT 1665 :ﬁfgéem
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Universal law of Gravity

Earth
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‘Where G is gravitational constant.
STl G oAy fERF g

*G= 6.67 x 1011 Nm? kg2 (SI)

*G= 6.67x102 dyne cm? g2 (CGS)

‘If among two bodies, one body is Earth then Gravitation is called
Gravity.

I & At & @ v Az gedl § dF Jecarpyor S Jecarpyor el Sl ¢l

*Acceleration due to gravity (g) = 9.8 m/s?
TGl AT (g) = 9.8 m/s?
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Variation in Acceleration due to Gravity |

EcAThYUT & HRUT calol A [eeldl

a. Above the earth’s surface: The value of g decreases with
increase in the height of an object, and the value of g
becomes zero at an infinite distance from the earth.

gzl it Tdg @ I fhdl a€q Y IS T84 & 1T g HT A gedl

oTar 8 3R gt @ I gl W g F AW LT & AT g
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b. Below the earth’s surface: When the depth is zero, the value
of g on the surface of the earth will be equal to g.

qLdl Y HAg & A 9 TS AT & ol gl I qeag W g FT AW
g & Sa] g

‘When the depth is equal to the radius of earth, the value of g
at the centre of the earth will be zero.

-gﬂ@ﬁﬁﬁm*@&ﬁﬁ@ﬁ%ﬁﬁq?gmm%ﬁ
|
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c. The shape of the earth: Acceleration due to gravity is more at
the poles and less at the equator because radius of earth near
the equator is more than its radius near the poles.

-trza"rmm TECATHYOT & HROT ca0T ¢ar W e AR ey an
FA Fia1 § FF HALT 1@ F 99 ged A B gat F e s

ﬁl—zn q IfE @l &1

*So, if a person moves from the equator to the poles, their

weight decreases as the value of g decreases.

saﬁv aﬁaﬂé—qﬁ-—crmwim#aa’ra?ramm% ar g FT AT
& HIY-HTT 3T Joied Y F7 8 et ¢
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at poles

Earth is not sphere
as we think.

@~ <
Center of

earth

But it is actually a spheroi,
As it is slightly larger in radius
at the equator than at the poles

Weight minimum
at poles
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d. Rotational motion of the earth: The value of g increases on
decreasing the value of angular velocity of the earth and vice-

versa.
gt fY guia afa: gedt & FolT 397 FT A geSF R g FT AW d6aT €
IR =& Taadia s

‘The value of g is more at the poles and less at the equator.

-g T A gal 9T 3w AR seT Y@ W w9 g B
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Imp Points | #gcaqul fde;

If a lift goes up with any acceleration, then person sitting inside it
experiences larger weight than his original weight, and vice-versa.

I F5 fowe frd off c@vor & w1y I ST 8, df 3Ed ey 9% =ufFa
PN YA HA Torel ¥ ATAF Folel T IHHT gem 8, 3 389F Rl

If a lift moves up or down with a constant velocity(no
acceleration), then there will be no change in the weight.

Ifg FIE fve & BUX A7 (FIE cawor 718 F GY 3R A7 A It §, a
qold A g dGTd sTel gl
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If rope of lift breaks down during coming down, then free fall
occurs and the person will experience weightlessness.

-Ifg AR IRA gHT Qv Hr &l g€ Tv ar FfFT qFFT 9§ A
%ﬁ?ﬁaﬁﬂnﬁmmmmm%l

If the value of acceleration of lift is more than the value of g,
i.e. 9.8 m/s?, then the person would escape the roof of the lift.

Ifg ATe & GOT &1 A g & A F 3OS &, 74T 9.8 m/s2?, a
cIfdd fawe & od & T S|
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Kepler’s Laws of Planetary Motion/ 9 &
IGEL]

- Kepler’s laws of planetary motion are three scientific laws
describing the motion of planets around the sun.

- PR F T 1A & gd A dofas Faw § S g3 F 9 AR
el A fa F1 o F=a T

‘Kepler’s First law — The law of orbits
FHCX FT YA fAgd - Fasit &1 Aga

‘Kepler’s Second law - The law of equal areas

“HCR FT qHYU A - AT &% FT A
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‘Kepler’s Third law — The law of periods
FHCX HT N Ags - 3afer &1 Aww

‘Kepler’s laws of planetary motion improved the Heliocentric
Theory of Nicolaus Copernicus, replacing its circular orbits with
epicycles with elliptical orbits.

g A AT F FeeR & AgAl o e FRaew F s
fRgid & gur Fa1, 3@ MAHER FE3T F1 HVSFHER FM3HT & qy
AETHTSAt F WY qgeT AT




By: Kanchan Ma'am £

Kepler’s First Law - The Law of Orbits/ $teX
S JUH [9H - FAMAT T AT

- According to Kepler’s first law, “All Kepler's First Law
the planets revolve around the sun in
elliptical orbits having the sun at one
of the foci”.

- HTR & Ugd fAuA & IR, "wsf a7 g
%WWW*&T&#W%
mﬁﬂmﬁwmwm%‘l
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- The point at which the planet is close to the sun is known as
perihelion, and the point at which the planet is farther from the
sun is known as aphelion.

- o g 9T 717 ¥F & FT a1 ¢ 39 AT & ® 7 1 S g,
IR O fig W I qF & o AT § 3 HURTAAA & T H S S B

January July
Perihelion Aphelion

e
b 147.1 million km 152.1 million km j

91.4 million mi 94.5 million mi ‘ p
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Kepler’s Second Law - The Law of Equal
Areas/ X FT qUU [@IH - AT &A1 HI [«4H

- Kepler’s second law states, “The radius vector drawn from
the sun to the planet sweeps out equal areas in equal
intervals of time”.

- HCAT FT e Fgar &, "9d ¥ g a9 "= = B
amm@mmﬁﬁmaﬁﬁm%"l
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Area 1 = Area 2
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Kepler’s Third Law - The Law of Periods/
FT T IH - 31 T «9H

- According to Kepler’s law of periods, “The square of the time
period of revolution of a planet around the sun in an elliptical
orbit is directly proportional to the cube of its semi-major axis”.

- HYeR & A ATH & HJUR, "HUSHR Fall # ¥ & RN JN FA 7%
?Wﬁm@maﬁﬁaﬁ-wa&%m%mwm
|

o T2 o 3



N

By: Kanchan Ma'am £

Planet

Semi-major axis
-
L

-

Focn of
the ellipse

Sun
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Satellite/ 3938 KD

- Any object that orbits around the sun, earth or any other colossal
body is known as a satellite.

- 5 ol arq St gF, ged a1 R s ume AE & IRy AR IR
FAl ¥, 39T Feerd |

- There are two types of satellites, one is natural & the other is
man-made.

© 399% & YFR & N 8, T TFHfas AR @ #Axa A

- Natural satellites are planets, moons, & comets.

IIRfa® 3UUE TE, TeAT R YAR] F
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- Jupiter has 67 natural satellites. The earth has one permanent
natural satellite, The Moon.

. gﬂﬁﬂ:ﬂqﬁgﬁmm%l qedl &1 T TR yefae 3T d9gAn
|

- The earth has many man-made satellites that are placed in the
orbit and are used for different applications in communications
and information technology.

- gedl W F§ AT AT 3qag § O Fan F vuiRa § 3 w9R 3k
o= Wt 7 RAffes st & e suaer fFe s 8
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Types of Satellites/ 39&EI & THR

1. Geostationary Satellite/ Geosynchronous Satellite/ Hgﬁﬁ?
I/ aHaE 39E:

- Placed into orbit at a distance of around 36,000 km from the
earth’s surface.

- gt &t wag & ererer 36,000 fRAY Y gft qv waw A v fEam
T
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They rotate in the same direction as the earth.

T gedt & wA feam # gHa §

One revolution of such satellites is the same as one day on
earth (nearly 24 hours).

gﬁmﬁaﬁrwqﬁmtgzﬁwwﬂﬁ(mﬂﬁ-&)a:wa?ﬁ
|
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As seen from earth, these satellites will appear to be stationary.
gl & qEa W ¥ 39ere R i gien

Its orbital velocity is nearly 3.1 km/s.

AT FeT Jor rersrar 3.1 fraAl/Adhs ¢l

Used for short term forecasting.

Feudlfad qarAe & e suahr fFar smar g
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Polar Satellite/ Y4 393g

Polar satellites revolve around the earth across polar orbits i.e.
opposite to geostationary satellites.

a%a;ammaaﬁaa;msﬁﬁuﬂﬁ%mwm
m-gm

Placed above 500-800 kms above the earth’s surface.

gedt i ag & 500-800 Al FW RPua ¥
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* Time period of revolution is about 100 minutes.

- R&FATT A TAYETT 99T 100 A=e gl

* They are used in predicting weather and climate-based
disasters.

. ﬁrm%rmwaﬁtm-mmaﬁﬁaﬁmwﬁmﬁ
ST 2
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Escape velocity/ a1 a9

- It is the minimum velocity that an object should acquire to
overcome the gravitational field of earth and fly to infinity
without ever falling back.

o qgagwaw%mﬁwﬁaﬁraﬁmﬂra;mﬁﬁwmw
mﬁtﬁmmmmaﬁﬁ%$mmmaﬁm

- For earth it is approx 11.2 km/s.
- gedt & fAT IF e 11.2 fRdAREs B
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v =11.2 km/s

escape




By: Kanchan Ma'am ) %
Orbital Velocity/ F&fi 3T

- Orbital velocity is the velocity at which a body revolves
around the other body.

- F&fT 37 97 A7 § O W wF Rz g Az & ant 307 gaar 8

- Objects that travel in the uniform circular motion around the
Earth are called to be in orbit.

- F FEIC o gl F ARY AR THEAW JeddR Afd H gAA 8, FaT
X Fgerd &1
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- The velocity of this orbit depends on the distance between the
object and the centre of the earth.

- S F&T & 3T I ’R 9 & Fg F g ¥ gt W AR F@r B
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India's first satellite- Aryabhatta, 19 April, 1975

HRT FT IgaT 39g- 3MAHg, 19 3, 1975

Earth observation satellite- CARTOSAT-1, 5 May, 2005
qedl IqeldsT 3UIE- Fee-1, 5 A, 2005

India's first pico-satellite- StudSat

IR T Ygdl AF-Aeage- Tesde
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* Full form of IRNSS-1B satellite- Indian Regional Navigation
Satellite System, 4 April, 2014

- IRNSS-1B 393§ T 07 ¥9- #RAT & Afaaeer suare gorrel, 4 3rde,
2014

- Satellite developed by India and France- Megha-Tropiques
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