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CO RBT 

1. 
Define and explain three laws of Kepler’s to describe the motion of artificial satellites 

around the earth with neat diagrams and necessary equations 

[10] 

 

CO1 

 

L2 

 

2. 

 Define i) Orbit ii) trajectory iii) Newton’s second law of motion iv) Apogee v) 

Argument of perigee. 
 

[10] 

 
   CO1 

L2 

 

3. 

An Earth station is located at 30 degree west longitude and 60 degree North latitude. 

Determine the earth stations azimuth and elevation angles with respect to 

geostationary satellite located at 50 degree west longitude. The orbital radius is 42,164 

km. Assume the radius of the earth to be 6378 km. 
 

[10] 

 

 

CO1 

 

 

L3 

 

4 Explain with neat block diagram Earth station architecture. [10] CO2 L1 

5. 

Describe with a neat block diagram the satellite tracking system and explain any four 

tracking methods. 

 

 

[10] 

 

CO2 L2 

6. 

Explain briefly the following i) Orbital Perturbation ii) Sun Transit Outrage and Earth 

Eclipse of satellite 

 

 

[10] 

 

CO2 

 

 

 

L2 

 

 

 

7 

List and explain the types of Earth stations on the basis of service provided by them 

and their usage. 

 

 

[10] 

 

CO2 
L1 

8 
Explain the effect of injection velocity on satellite orbit 

 
 

[10] 

 

CO1 
L3 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1. 

 

 

Kepler’s first law states that the path followed by a satellite 
around the primary will be an ellipse 

 

 

 

 

 

 

 

 

 

 

 

 

 

 For an elliptical orbit, 0 <e <1 

Kepler’s second law states that, for equal time intervals, a  

satellite will sweep out equal areas in its orbital plane, 
focused at the barycenter 

 

 

 



 

 

 

Kepler’s third law states that the square of the periodic time 
of orbit is proportional to the cube of the mean distance 
between the two bodies. 
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2. 

 

 

A trajectory is a path traced by a moving body, an orbit is a trajectory that is periodically repeated.An orbit is 

a trajectory that is periodically repeated.While the path followed by the motion of the artificial satellite 

around earth is an orbit.The path followed by the launch vechicle is a trajectory called the lauch trajectory. 

   

 

                                               

 

 

 

 

 

 

 

 

 

 Newton’s second law of motion, the force equals the product of 

mass and acceleration In the case of a satellite orbiting Earth, 
if the orbiting velocity is v, then the acceleration, called centripetal acceleration, experienced by the satellite 

at a distance r from the centre of the Earth would be 
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 Apogee is the point on the satellite orbit that is at the farthest distance from 

the centre of the Earth. 

 

 

Argument of perigee. The angle from ascending node to 
perigee, measured in the orbital 
plane at the earth’s center, in the direction of satellite 
motion. 

 

 

 

 

  

 

 



 

 

8.Injection Velocity: 

 

 

 
 

 

 

 

 
 

 

 

  
 

 

 



 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This is evident from the generalized expression for the velocity of the satellite in elliptical 

orbits according to which 

 

 

 

 

6.Orbital preturbations: 
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