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{Vqriation of g with Altitude (Fa1E & T g A ufader) J
oTg,
d = gedt &t &dg & oftd ot Igers (Depth)
Explanation:

- UA-Ud g gedft o ofiae I1gers & oiid €, g o1 a1TeT efte-¢fte
"edl € 30 &g Ue 2[sd (zero) &1 ATdT &

As we go deeper inside the Earth, g decreases linearly and

becomes zero at the center.




{\Iariation of g with Depth (3TgeTs & &1 g zﬁqﬁa?fa)J

o

uigl,
' — =T \a:
g' = 3dls h U< g I Tl Form:l ( . 2—@> forh <
h = geeft &t &rdg & SaTE (Altitude) erd =9 R/
R = gedt &t A e
Explanation:

- IA-Ud $ATE §&d 8, g b1 Aol gedT & (decreases)|

As altitude increases, the value of g decreases.
Reason:

- $UT8 9601 e deq gedt & dhg & g &1 Uildi &, fidd &
3THYUT b & oITdl & ‘ 7

v,

B



- ‘g’ oI ATel Agddl Yedt o gfdl (Poles) UT EldT &l

The value of ‘g’ is maximum at the Earth’s poles.

. ‘g’ T Aol soldd fayad & (Equator) U2 EidT &l

The value of ‘g’ is minimum at the equator.




@ gt & gufst (Rotation) & HIRUT g A Ufdade / vVariation in g due to Earth’s Rotation

- gedt &6t gufer nfd ggat uz ‘g’ &1 AT ¥ wATaT 21

The value of ‘g’ decreases as the rotation speed of the Earth increases.
- gedt &t gufer 1fd ueat vz ‘g’ &1 ATeT 56 WTaT 2

The value of ‘g’ increases as the rotation speed of the Earth decre@



. O1d oo Fue &6l 302 2ot & At Ardt & (When lift moves upward with acceleration) ou% (ose |

o7 Tt FHUe ot 3112 91fd Dedl & dl a&d U2 9T dledl 3HfAdbogd 3 (Normal reaction) &6 GTdT gl

Hence, apparent weight increases. o = M?J/

B g7 (Formula):

W' = gcael e (Apparent Weight)

m = Gogdlal (Mass)

g = J[&cdulfoid et (Acceleration due to gravity)

a = fSUe BT 2T (Acceleration of lift)

A

a/’l\

Velotily
O"‘W‘SL




ane, the apparent weight decreases. Ou) T/b gg Uﬂ—%
[wom6-0] © =g e
ag‘f _

= el 312 (Apparent weight) V\) » I ( d%)

m = Gogdilal (Mass)

J “ y
g = J[&cdulfoid cdeuT (Acceleration due to growty) N = W ( O) 31|§§ia|e[]
a = foSUe &1 Ul (Acceleration of lift) 4 |

Bl =5 fRfa & aafdh &1 o & udla giar g1 W=0

In this condition, the person feels lighter (his weight appears to be reduced).

(C)

a

¢ (down)
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[i\mzﬁﬁ"éav‘r T (weight of a body in lift) ] ik S8 o,

fRifd (Condition) Apparent Weight Formula ufeomat (Result)
fouwe Fue &t 3
W = m(g +a) TS el g3 Udld €dT € (Increased)
(Upward With Acceleration)
foue sfta 6t 3ife
W =m(g-a) 3¢ TITT €311 Udfid €1dT & (Decreased)
(Downward With Acceleration)
RramdaTsds A0
| W' = mg 31T¢ HdTel ZedT & (No change)
(Uniform Speed)
foue s ddaat & (Free Fall) W =0 8fTgeloldl (Weightlessness)
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@ LiPE Breok,
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[ @ SIMPLE PENDULUM (Wa’mﬁ)}

D Jonath (ondtlwon
| [t

71

aﬁ_mm wfenq jé]<

T = Dlerafel (Time period) T l
| = Blab bl BdTls (Length of pendulum) |

g= Jldacduﬂ'c_ﬁd cdeUT (Acceleration due to gravity)
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. e of i ufdare & g & el 31 Ufdchdlr chdal dies gl bl
Ifa el fogaifosfaa diet forad ST, i foldst UabTe & ElKepler

gave the following three laws regarding the motion of the

planets revolving around the Sun in the solar system,

which are as follows. £am CR Wwﬁo(]&

(1) we3it &1 AT Rule Of Orbit
(2) a+fta ars &1 faaat Law Of Aerial Velocity

(3) ufsarur &I BT fATA Law Of Revolution Period

1st Law 2nd Law 3rd Law
»"'O S
7 S\
(S = M
A e |
""~.___AEIIipsg Y
Equal area in the same time P: period (the time for one cyc
area S1 = area S2 M: length of the major axis

P2/M? is the same for all planets
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/@ Kepler's First Law - Law of Elliptical Orbits &he BT T fotaat - Zﬂ'@ﬂﬁﬂ? BEM3HT BT ﬁ?ﬁi\

STedch g A b arel 3e deqardre (elliptical) el & Ufdchal dhedT g, del Y Uz & Hafl & T Bidd fag ue fRld
gar gl

Each planet revolves around the Sun in anlelliptical orbit,jand the Sun is located at one of the focal points of the

Qlcmet’s orbit. /







/ # Kepler's Second Law - Law of Equal Areas (&3 a1es 61 fataen) \

fobeft I1g ol A & Tigal dTest ST SeTae AAATder! A qerae A% (equal areas) UTE hedl &l
3ferfd — I1g h1 AT a1 (areal velocity) foidd 2&d! 8l
il prev gd &t a1e &1 fAaa (Law of Areal Velocity) &ff gl TiTdT &l

The line joining a planet and the Sun sweeps out equal areas in equal intervals of time.

That means, the areal velocity of every planet remains constant.

wnce, it is called Kepler's Second Law or Law of Equal Areas.

Kepler's laws of planetary motion
Second law
orbit
A radius vector joining any
planet to the Sun sweeps
out equal areas in equal
lengths of time. é
1 month 1 month /
A=A

€ Encyclopaedia Britannica, Inc.

/




¥ Kepler's Third Law — Law of Harmonies (ufdssarur B1es BT fAaa) \
I & el 3iie fahedt off I1g o ufdesarur BT (Period of Revolution) o1 a9f, 38 g o1 didqareie e & 3 i sref
(semi-Major Axis) &1 geta ard (Cube) & 3fe]aTdl EIdT 2|

The square of the period of revolution (T2) of any planet around the Sun is proportional to the cube (r?) of
Kthe semi-major axis of its elliptical orbit. /




Makemake - :

- Comets
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Mercury (1) 88 days
Venus (2[5) 225 days
Earth (gedt) 365 days
Mars (39T5) 687 days

Jupiter (§g=afd) 11.86 years

saturn (21fst) | 29.5 years
Uranus (31&0T) | 84 years
Neptune (@&UT) 165 years

Jupites

Salurn

Solar System

Yenus

Uranus

Earth

Neplune

Pluto
(dwar ! planet)



& weflta a1 (orbital Velocity)

- fooeft U1 1 d1e b el 311 fohedl aeq o feRie gdidhie el (stable circular orbit) & eI 28l & 5T 3Taeddh cgoldd
a1 ! wefta a1 (orbital Velocity) Hgd &l

- The minimum velocity required by an object to revolve around a planet or star in a stable circular orbit is

called orbital velocity.

Escape velocity

Orbital velocity

Faster




V/Gmd
s = 4
R

Vo = 7.8 ken/s

o

uigl,

v, = Pefid I (Orbital Velocity)

G = ATdAh I&cAThyUT fagdics (6.67 x 10 Nm?/kg?)

M = Jg DI goddlel (Mass of planet)

R = Yg bl AT + 3ug bl HaTg (Radius from the planet’s center)
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! ﬂ tfl'cﬂ'l?l'-'-ra"T(Escape Velocity) \

- fob &l g AT IUE b I[SAThHUT 87 (gravitational field) & T UiTel & AT fbeft aed o ST TTet a1t seTddl o

5Tl 99T HEaTdl &l

« The minimum velocity with which an object must be projected from the surface of a planet or satellite to

escape its gravitational pull is called escape velocity.

\




{ g AT T (Escape Velocity) ] o\

2GM
R

el Ve = J2 Vs

v, = Ul 99T (Escape Velocity)
G = ATdAD T[GaArdyuT foddid (Universal Gravitational Constant)

M = Jg &I gogdTal (Mass of the planet)

Orbital velocity

Faster

R = Jg i fART (Radius of the planet)
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TINAIT fUg (Celestial Body) Uc3Tde] a1 (Escape Velocity) m/s A kmn/h &
@ gadt (Earth) 11.2 km/s 11,200 m/s 40,320 km/h
O© gt (Moon) 2.38 km/s 2,380 m/s 8,568 km/h
@ 3915 (Mars) 5.0 km/s 5,000 m/s 18,000 km/h
@ Fe=afa (Jupiter) 59.5 km/s 59,500 m/s 214,200 km/h
{2 g4 (sun) 617.5 km/s 617,500 m/s 2,223,000 km/h







