
 
  
 

 Conservation of energy  
          

;    
  

. Central force F(r) =n F(r) force is conservative  

     
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 Conservation of Angular Momentum  
          

;    
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Reduction of Two-body problem into Equivalent one 

Body Problem 
   

o 

r1 

R1 

r’1 

r‘2 

r2 

m1 

m2 

CM 
r 

 Let m1 and m2 be the masses of Particle  1 and 2 situated at point A and B. 

distances of separation between them is ‘r’. 

 Position vectors of particle 1 and 2 are r1 and r2 w.r.t origin O 

 The position vector of particle 1 w.r.t particle 2 is r    
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X 

 Consider motion of particle in X-Y plane with center force at the origin  O 

 ‘r’ and ‘θ’ be the plane polar coordinates at a point ‘P’  let m is mass of particle  

 The velo. and acceleration of  particle moving along the curve are expressed by     

  

  

 

 
  
 

 Equation of Orbit   
          

;    
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 Equation of Orbit..conti…..   
          

;    
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 General features Equation of Motion  
          

;    
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 General features Equation of Motion  
          

;    
    

 Consider Eg. Of gravitational force F=Gm1m2/r
2 if k=Gm1m2 

 F(r)=-K/r2 

 If we plot graph of V’ against r as shown in fig. 

  This Graph shows 2 dotted curves and one continuous line  

 dotted curves shows variation of L2/2mr2 against r 

 Second dotted curves shows variation of -K/r2 against r 

 It shows that V’ tent to infinity  as r tent to zero.  

 And that V’ tent to zero  as r tent to infinity. 

 V’ is minimum at central value of r  
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 If we plot graph  variation  of V’ against r as shown in fig. 

  We have 4 different energy levels  E1,E2,E3,and E4 

 1) for E   is grater than zero:-The energy level cuts the  

 Curve at.. r=r1 this is the closest approachable distance. For r 

is less than r1  under this condition particle moves  along a 

hyperbolic orbit. For r is less than r1 V is grater than E   K. E 

becomes  negative. 

      This is not possible   so particle comes from r is equal  

      to infinity towards the Centre of force attain the    

       position r=r1 and goes towards r=infinity along  

      hyperbolic path.   

 2) E2=0 total energy is zero The energy level cuts the Curve 

at.. r=r2 this is the closest approachable distance.   under this 

condition particle moves  along a Parabolic orbit. 

 3) ) E3is less then zero The energy level cuts the Curve at.. 

r=r3
 and r=r4 particle moves along bounded orbit between 

two circles of radii r3 and r4 it follows an elliptical orbit 

under the action of central force obeying the inverse square 

law These two points  r3 and r4  are called apsidal distance  

 

    

  

  



 
  
 

 Differential Equation of  
the Orbit   

          

;    
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 Eq.(9) is diff.. eq. of the orbit if force is know 

 Here r is function of theta  we can obtain force 

law F(r).. 

 

    

  

  



 Kepler’s first law: According to Kepler’s first law, all the planets revolve around the sun in elliptical orbits having 

the sun at one of the foci Or The planets move in elliptical orbits around the sun, with the sun at one of the two 

foci of the elliptical orbit. This means that the orbit or path of a planet around the sun is an ellipse i.e. an oval-

shaped and not an exact circle.  

 An elliptical path has two foci and the sun is at one of the two foci of the elliptical path.. The point at which the 

planet is close to the sun is known as perihelion and the point at which the planet is great distance from the sun is 

known as aphelion. 

 

    

 

 

 Kepler’s second law: Each planet revolves around the sun in such a way that the line joining the planet to the sun 

sweeps over equal areas in equal intervals of time.  it means that a planet moves faster when it is closer to the sun and 

moves slowly when it is great distance from the sun. 

 Kepler’s third law:  square period of revolution of the planet is directly proportional        of l to cube of a semi-major 

axis of ellipse. Or The cube of the mean distance of a planet from the sun is directly proportional to the square of time 

it takes to move around the sun. 

 
 

 
  
 

Kepler’s laws of planetary motion  
          

;    
  



 
  
 

Kepler’s First  laws of planetary motion  
          

;    
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Eccentricity Energy Orbit  

e ˃ 0 E˃0 Hyperbola 

e=1 E=1 Parabola 

0 ˂ e ˂1 Vmin˂ E ˂ 0 Ellipse 

e=0 E=Vmin circle 

Nature of the orbit entirely determine by value of eccentricity e of the orbit  Value of eccentricity e dependent 

on total energy E, Thus energy of the particle will determine the shape of orbit   
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Kepler’s second   laws of planetary motion  
          

;    
  

Kepler’s Second law: Each planet revolves around the sun in such a way that the line joining the planet to the sun 

sweeps over equal areas in equal intervals of time.  

 it means that a planet moves faster when it is closer to the sun and moves slowly when it is great distance from the 

sun. 
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Kepler’s 3rd   laws of planetary motion  
          

;    
  

Kepler’s 3rd  law:  square period of revolution of the planet is directly proportional  of  to cube of a semi-major axis 

of ellipse. Or The cube of the mean distance of a planet from the sun is directly proportional to the square of time it 

takes to move around the sun. 

A and B are turning planets situated at the  distance r1 and r2 from S r1+r2=2a( property of ellipse ) 
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 A geostationary satellite is an earth-orbiting satellite, placed at an altitude of approximately 35,800 kilometers 

(22,300 miles) directly over the equator, that revolves in the same direction the earth rotates (west to east). These 

satellites take 24 hours to complete one rotation around the earth 

 At this altitude, one orbit takes 24 hours, the same length of time as the earth requires to rotate once on its axis. 

The term geostationary comes from the fact that such a satellite appears nearly stationary in the sky as seen by a 

ground-based observer. BGAN, the new global mobile communications network, uses geostationary satellites.. 

These satellites appear to be stationary above a particular point which is due to the synchronization. This type of 

satellite provides a distinct benefit of fixing the receiving antennas at one place, hence making them more 

economical than regular tracking antennas. Over the years, these satellites have helped in revolutionizing the 

global communications, weather forecasting and television broadcasting. When the orbit of a geosynchronous 

satellite is not aligned directly over the equator, the orbit is known as an inclined orbit. 

 

 

 
  
 

      Geostationary satellite 
    

;    
  

https://searchmobilecomputing.techtarget.com/definition/satellite
https://searchnetworking.techtarget.com/definition/BGAN-Broadband-Global-Area-Network



