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Abstract- The paper deals with the centre of mass of a system of two satellites connected by an extensible 

string in the gravitational field of attraction moves along a keplerian elliptical orbit.  
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1. INTRODUCTION 

Let the motion of a system of two satellites connected 

by a light, flexible and extensible string in the central 

gravitational field of the earth. The two satellites are 

assumed to be particle of masses m1 and m2 

respectively. Suppose 21 randr as their radii vectors 

with respect to the colure of the earth. By applying the 

Lagrange's equation of motion of first kind in the case 

of the equations of motion of the particles of masses 

m1 & m2 in the form  

  

 
0

21

21

0

021

3

1

11
11 



















 


rr

rrrr

r

rm
rm







      (1)  

 

 
0

21

21

0

021

3

2

22
22 

















 


rr

rrrr

r

rm
rm








Where   = Hook's modulus of elasticity  

  = the product of gravitational constant 

with the mass of the attracting churls  

 0 = natural length of the string connecting 

the two satellites of masses m1 & m2.  The condition 

of constraint is given by:  
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Nature:- 

1. If the inequality sign holds the 0 then the 

motion takes place with loose string.  

2. If the inequality sign holds then 0 then the 

motion takes place with tight string and 

consequently tension in the string comes into the 

play.  

2. MATHEMATICAL APPROACH 

Suppose R be radius vector of the colure of mass 

then  
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 From equation (i) by adding  
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Where  

  M= m1+ m2 

 

Our assumption that the maximum extended length 

E  of the string is infinitesimally small compared to 

the distances r1 and r2 of the particles from the colure 

of force  
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Suppose 21 PandP be the radius vectors of the 

particles of masses m1 and m2 respectively with origin 

at the culver of mass  
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Obviously,  

 Ep 1       Ep 2  
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Eliminating 21 randr from (4) with the help of (6) and 

expanding in ascending power of small quantities 

R

p
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p 21 & we get  
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03= third and higher order terms be neglected  

     = arbitrary positive number (  = 1 say)  

 

We obtain by the equation (3) & (6)  
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from (10) & (11) 

 02221  pmpm                  (12)  

Therefore 1F given (9) vanishes and neglecting the 

second and higher order perturbation terms in (9)  

The equation of colure of mass given by (8) takes the 

form  
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The equation (13) shows that the colure of mass of the 

system can be assumed to move along a Keplerian 

elliptical orbit with the higher degree of accuracy up 

to 2nd order infinitesimal in 
R

P
and

R

P 21  

CONCLUSION 

The centre of mass of a system of two Satellites 

connected by an extensible string in the central 

gravitational field of attraction moves along a 

given keplerian elliptical orbit 
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