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   CO BL 
Q.1(a) Explain the adverse effects of wind shear, headwind, density shear, radiation, and ice 

clouds on launch vehicles. 
[5] 4 2 

Q.1(b) Draw a sketch qualitatively showing “standard atmosphere.” [5] 4 1 
     
     

Q.2(a) Prove that Λ=λ+ε(1-λ)-1, where Λ: mass ratio, λ: payload ratio, and ε: structural efficiency. [5] 2 3 
Q.2(b) Prove that the classical one-body problem could be used to explain the principle of energy 

conservation. 
[5] 2,3 4 

     
     

Q.3(a) Explain the perturbation problem applied to orbits and describe special and general 
perturbation methods in brief. 

[5] 2,3 4 

Q.3(b) With the help of Tsiolkovsky equation, prove that Δv is given without displacement in 
impulsive shot. 

[5] 3,4 4 

     
     

Q.4(a) Explain the difference between jitter and attitude error. [5] 3 3 
Q.4(b) Which disturbance torques determine the attitude error? [5] 3 3 

     
     

Q.5(a) Draw a sketch showing the usable region for power sources used in space. [5] 4 3 
Q.5(b) Is it possible to use solar arrays and batteries in a definite sequence? [5] 4 3 
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