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ABSTRACT

This paper deals with the linear oscillation of the system about the positions of equilibrium for small eccentricity.

We will try to find the condition of equilibrium position.
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INTRODUCTION
The effect of Earth's oblateness and magnetic force on
the motion of a system of two artificial satellites
connected by light, flexible and in extensible string. We
come to know that

1

p =
l+ecosv
Where
e = Eccentricity of the orbit

V = True anomaly of the centre of mass

By determining the motion of the other satellite, we
apply the identity as

”H/Z+my;g:0

Where
Prr P, =Radius vector of m;, m,

There are three types of motions are give by

(i) Free Motion i.e (Aa=0)

(ii) Constrained Motion i.e (Ao£0)

(iii) Evolutional Motion

(Combination of free and constrained motion)

Mathematical Approach
In the case of constrained motion
We apply

x2+y2:i2 .......... (1)

P

We transform the polar form by replacing
x = (L+cosv)cosy }

y = (1+ecosv)siny

Diff "- (2) w.r. to vwe obtain

1

1 y siny

X =—+——"—eCcosy.sinv
Y2,
n ytsing yF cosy L
X" =- — +2ey sinysiny
P P
—ecosy.sinv
1
I, Y= Y OOV _ esin w.sinv
Y2,
1 _ ycosy leSim// 1 ;
yo = - —2ey cosysinv
P P
—esiny.cosv
pt=pesinvp=—— —
1+ecosv
N T, (3)
i.e.esinv:i2
P

We hawe the system; when centre of mass moves along
keplerian elliptical orbit in Nechvile's co-ordinate then

X11_2y1_3xp:/1m'x _ﬁ_m
PP

tal
yll+2X1=loc'y +i_ACO$
p p

Replacing the value of p,pland X, Y in(4) we have
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—/Iocicosw—M)ng—ACOS' .......... (5) V=yo+0
P P P ,//1 =0
“y l//ll — all
1 2gj siny =sinl(y, +0)=Siny,.C0Sd + COSy, SiNd
v sy y sy 2e 7 cosy sinv —esiny cosv y =sinly, +0)=siny; Vo
P P A A’
awsin Asin =375 + —(3 SAF (10)
—u—Zecoswsinv=/loc — + 21// Ay —5hA
P psiny P
— Acosiesinv. . (6) Iy

Multiplying (5) by Siny and (6) by COSy/ and the
subtracting first from the second
(1+ecosv)y' — ey sinv — 2esinv + 3siny cosy

=5A,(1+ecosv) siny cosy + Acosi[(1+ecosv)siny —esinvcosy |

Again (5) is multiply by COSy and (6) by Siny and
adding, we get

Ay(L+ecosv)*(4cos?y —sin®y )+ Acosi

. Ao
(cosy +epsinv.siny ) - ==
P

This equation determines undetermined Lagrange's
multiplier.
The motion will be constrained as long as

A(t) >0 ie Aoc(t) >0

It means the particle will start moving with in the circle
of variable radius

x2+y2:i2

Now, the equation of motion of the system is given by
5A,(1+ecosv)?siny cosy + Acosi[(1+ecosv)siny —esinv.cosy/|

This is a second order differential equation with periodic
term from equation (9) eccentricity is very small that

implies € =0and there exists stable positions of
equilibrium for equatorial orbit (i = 0) given by

. . A
) @ =0,  siny,=———

(3-54)
(i) 9 =0,  y,=0

We focus on first case as the oscillation of the system
about the stable position of equilibrium.

=0;siny, = A
Do : 0 3_5A
e = to be taken as a small parameter

Replacing

There fore we observe that linear sing the equation of

motion w.r. to dand J"in case of equatorial orbit
(i =0)we hawe

2 2
(1+ecosv)5“2e513inv2esinv+35{l 21 } A A

G5af | G-5A)| G5AT
e (12)

: 3A A?
=2esinv — 1- 5
(3-5A)\ (3-54,)

— Aesiny|  [1- A > —0 A
{ (3-5A,) (3—5%)}

Suppose

s=—2 -z
1+ecosp

z=5(1+ecosv)
' = (L+ecosv)s' —edsinv
7' = (L+ecosv)s' —2es'sinv —eS cosv

1 cosV = (1+ecosVv)s*™ — 2es" sinv

-e—
(1+ecosv)

7" +ez.pcosv = (1+ecosv)st —2edsinv ... (15)
7'+ zecosV[L— ecosv +e2os?v |+ 3z|1 - ecosv + €% cos?v

{1——2A2 )2 } —5Az(1+ ecosv){l——2A2 }

(3-54, (3-5A)
2
—5A,(L+2ecosv +¢? cos? v)?)_'gAJ 1- € —2%)2
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NE A;A‘D)(l—ecoswe2 cos?v)- zA [1——(3 'ZZAO)Z z“+nllz=e[25inv—%sinv\/(3—5ﬁb+n12X3—5A0—n12)

. 3A AN . } A’
-2esmv—( _5/_\0)\/1—(3_5%)2 ~ Aesinv 1_W

Aesinvz

_|_
(G-54)
241 (0-5,)- 28I

A? A?
=e|2sinv—-A [1-—— .sinv+zsinv..——
2
(3-5A) (3-5A)

2(3+5A,)A?
(3-5A)
A 1- A - A cosv}
(3-5A)\" (3-5A) (3-5A)

H 2
2 —M+ 7C0S°V4—2 +6.
2(3-5A,)

(1 ecosv +e”cos v)

+zcosv{2+5ﬁb +10A, cosv.

A2
(3—5/%)2}
2 2 2
+5A,.cos’ V. A Ao V]+

A
3-5A " (3-5A,) 3-5A

Suppose

(3-5A,] —2A”=n’(3-5A))
A = (3-5A,)(3-5A —n?)
A* = 1/(3-5A,)3-5A,—n?)

A= \/%(3—5/\))(3—5/%0 —n?)

=n,"(say)

Here
A |-5A)8-54-n7)
AL (3-5A) \/ 2
\/1_(3—5%)(3—5%—#)
2
(3-5A)

= 0 The equation (16) reduce to

(3-5A)

) b

2

+;zsinv.(3—5Ao - n12)+ zcosv{2+5/5b - (3+5AJ)(3_5A) - ”12)

| I

(3-54)

. 2 2
. 62[_ zsin 2V(3;5AD -n )+ zcoszv{— 94 3!5/% -n i}

, A005° Y854, +n?f3-54 -n?) . cos?v[3-54, - nf)}

2(3-54) 2
.......... (18)
Where,
2
'~ (3-58)- .2
—-5A
CONCLUSION

We obtained that the linear oscillation of the system
about the position of equilibrium.
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