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Motion of Planets and Satellites
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How much depth from earth level the gravitational acceleration becomes
(i) half from gravitational acceleration on the earth level/surface.

(ii) 1/4 from gravitational acceleration on the earth level. @
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Atw eight from the earth/ground level, the value of g is equal to the

value of g in 100 km deep ditch.
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Write Kepler’s law of'planet movement.
serr R ¥ Y wra Puer & frawl &1 I P
Explain the Kep ’ sjlaw of planet movement.
Jar  $ueR & v atuferdraeeh from Fuer F R W i e fam e owew @
(i) Toft e e AnERaT e -F e FEnS (elliptical orbits) H TR TG & A1 F, 37 FaS
FTH

FaaiE el el STl 3T AR T T B e &6 IR (sweep) FAl ¢
a7 Wﬁ@ﬁqﬁm(arealspeed)ﬁ'ﬂﬁﬁfﬁ%lW:WR@%W@W%,?TT
J%Ta Yha ™ BI © A1 Se g Bl €, A SHeh! et A 2xdt 21 Fa 4.1 F U uE
X it T R AR 9 T fRe Y wE-smd ¥ A QB 9% 9 S aw I @

SR B ¢ ¥ D T I 8, T §GA SAB TN SCD 39 F a& 2|

Gy T 35 T S Frel 7 35 o S i
(semi-major axis) % T & STIHATA Bl 2 G- Iy




31 % ol e 1 e 35 TR 3 ARG et 7 o T AT Fa H ST g
a ®, A GftT Frrm % a2 o o N T2/0° = Frrn st @ W8 ¥ frm 7203
RIERER GRS

-4 FTR 7 A R wranh Prowt @ e 3 7 e Pram?

From the Kepler’s law of planetary motion, what were the conclusions
drawn by Newton?
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From the Kepler’s law of planetary motion, prove e applied on the
planet is inversely proportional to the distance fro sun.
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‘ Square gravitational law.
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Write the Newton’s universal gravitational law and define G on the basis of
this law.
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The distance of two planets from the sun are 10" m andy10""m
respectively. Find the ratio of their speeds.
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speeds
&1 $YeR & gaig W % omER, 72 = ki )
aﬁ.rmwwaﬁamamruzﬁgdﬁqﬁ%mﬁ:nﬁ%?ﬁ] 7T, ao gd | gRAEr shww:

n 9ry A, @
2 3 . O\ )
N__N e h_(n (@)
T-\z 3 T,

]
‘*il:i
—_—
— |
3E
e —
o| ~
et

4
Il
i_.
' o‘
sl
| S g

1}

| —

o
—_ S

o

37 Tl:g;@ 10:1
uﬁ:nﬁﬁwﬁmg’f%' S AT AN vy T 0,8,

2 Vo = ?;,{U;')" aq'a: 1'_1_ —] _r_l_. 'r_z
- T‘_ 1'2 "2 Tl

SRE vy ivy =1:410
7. R AR A Had ry T, 8 06 S W w@ d, TN d, @ 9 R #@iRw '
uﬁwgﬁumﬁ%wﬁrldlzmdzﬁm . fiss b

If the radii of two planets are r; and ry, and their mean densi
then prove that the ratio of gravitational accelerations on btgt;r :hzlp‘;:::tzé
ry dl Ry} dz .

T SRR W,M:Wx'ﬂﬁ:gnrg’xd

" GM
m'vg:_z—@)
r



G x TCI'I: d] 4
m g &1 W o, gy = — 35_- = - nGr,}d] .. (i)
n ¢ 3
TANER, R W el g, = | nGrd, . (i)
R G) F T () ¥ 9 A W,
4
Gryd
g 3" _nd
82 4 1cGr2d2 r2d2

81 :82 =rdy irydy
B. 7ot ¥ A g g o gt e G T gt 3 et 6 o) e 2.5 =ge/ s
B 39 g W oedta fva & o 1 (g = 10 #/A2, gt A B=mR, = 6.4 ¢
10° _
Find the distance of a point from the centre of earth where intensity of
gravitational region of earth is 2.5 N/kg. Calculate the gravitational

potential on that point. (g = 10 m/sz, radius of earth R, = 6.4 x10° m)
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The distance of a planet from the sun is 4 times as compare to the earth. The
time period of earth around the sun is one year. Find the time period of this

planet.
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What is meant by gravitational acceleration? Derive an expression for
gravitational acceleration from the earth’s surface at a he hin terms of
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Derive the deviation in the value of ‘g’ when we
surface of earth. In both the cases the decrement of ‘g’ is same?
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Write the relation between gravitational acceleration and gravitational
constant. How much from the earth’s surface (i) if we go down, (ii) if we go
up, the gravitational acceleration will be half of the gravitational
acceleration on earth’s surface (R, = 6400 km)



FOR oAU G R A Yo o g e e R, #1 g o e T ITF
LR ECR LRI L Tl E DRSS g St g—— R R

T@ ] A Y & F A AR, & A 1 wwmd B e ¥ TR fram A g BT AR W
SN T ST e T

_GM,m
e
mw;z%mﬁmﬁﬁumgmm%nw%mﬁm%%eqnmm

F ()

el = TAHM x @I

F=mxg (i)
ot (i) d TR (i) F TN FA W, O

mg = ™ o g - GMZO (i)
R R

T (jif) ¥ g A G W T e I 1 A 31 1 TAH G m & S,
| Fafere af &g 1 srufeafy

3T TEE @01 ¢ & WA A arelt awq F gormm w

¥ fi=1-fir=1 geam arell sl & g9 = A firen | I @] (g) THH B % HROT
q oot aqu gedt a6 WUy TR
g F Iuffa § ITAET W9E 9 IIHHE
T W W o ge-ad W e g

(i)qwﬁ-mﬁﬁ%aﬁmmw,@l_lj

g g
§ == W: _—=
e QO -
SAEl &mh—=l—l = _h_=l
400 g 6400 2
a7 h = 3200 fe&Ht
(i) ge-q | WS@}IW’P: o, g =8

2
1+rh
O o
. 2
SRAIER, ¢ =3 : §=————g——2 g 1o 1 =>(1+L) =2
\2 2 (1 h) 2 ( h )2 6400
+ - 1+ —
& 6400 6400
aan\ f

h
+ —— =4/2 =5 = =
6400 = 1414 -1

6400

h = 6400 x 0414 = 26496 & = 2650 fdft
12, Y-RR Iuwrg A 3y w01 GHIA 87 SHP U1 IUA @2

What do you mean by geostationary satellite? What are jts uses?
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Prove that if the orbital speed of a planet near the earth is increased by
41.4%, then it will left its orbit and go to space.
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A spaceship is launched in a very closed circular orbit of earth. How much
more velocity will be given to the spaceship so that it will be free from the
attraction of the earth. (R, =6400km, g = 9.8 m/sz)
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The earth revolves around the sun in the circular path with a speed of

30 km/s. What is the value of direct acceleration in it towards the sun?
(Earth completes one revolution in 365 days)
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Define escape velocity and derive its expression for earth surface. Will the
value of escape velocity change, when change occurs in the launch angle?
What is the relation between escape velocity and orbital veloc
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Define escape velocity and derive its expression on ea urface. The value

of escape velocity will change, if an object'will (i) Launch from a freight.
(ii) Launch at any angle of vertical plane.
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What are satellites? State the expression for orbital spe @ an artificial
satellite which revolves around the earth on ‘h’ hei .
surface. Show that the speed of satellite does not depend its mass.
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State the formula for time period o al satellite which revolves
around the earth on h height from th s surface. _
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(fdi R, =% Y Forsan qen b = g8t 9 @ F =) A STE F AT H HGq
Jeat & =R 3R TH TIFR [ HA A @

. 2n (R, + h)
® \ v,
T, IR H F % 2 { GM, ]
(R, + h)

T = 2n (R, + h)
0 {GM/(R, + M)}/
=27 M .
GM, wse (1)

T, \ GM =gRe2
N rean )
oR2 ... (ii)
STdE FH (i) qen (i) H IR w1 & o1 g )
18, ‘m’ SN &1 T PIAH IJUUE Yedt Tag F i gefty waq : 5
mme=%ng,?|<ﬂﬁRe = gedt &t i i .

An artificial satellite of mass m is revolving in the circul
earth’s surface. Show that its Binding energy jg . ar orbit near the

R, = radius of earth. ~ 3 M8R,, where
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Hq: Q—%ng
3 20.TF IUUT Sld 1 A Fifqe?
Derive an expr or time period of a satellite.
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