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Q.1 Weather balloons and sounding rockets have provided following graphical form of 

the standard atmosphere. Obtain a mathematical model of atmospheric density 
using appropriate assumptions. If required, use the graph paper supplied to you. 
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Q.2(a) State and analyze the main features of the Goddard problem and provide physical 
arguments for solution of the problem. 
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Q.2(b) Provide a mathematical model of rocket motion in straight-line inclined trajectory 
in free-space and solve the model for initial conditions corresponding to the launch 
pad. Explicitly state your assumptions.  
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Q.3(a) Explain the ‘b-plane’ and the targeting method using b-plane. [2] 1 2 
Q.3(b) 

In the equation,   122


 rVra  , identify the orbital element(s) and 

injection condition(s) and provide expression(s) to estimate the deviation(s) in the 
identified element(s) due to error(s) in the identified condition(s).  
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Q.3(c) 
For an elliptic Keplerian orbit, given 
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Q.4 Briefly define ballistic and gliding entry. Obtain limiting solutions of inertial velocity 
(V) of a vehicle for the ballistic entry and gliding entry problems using the starting 
differential equations given below. Symbols have usual meaning. 
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Q.5(a) Draw a sketch showing the usable region for power sources used in space. [5] 4,5 2 
Q.5(b) Explain how the power requirements of a small satellite could be satisfied during 

the eclipse and sudden overload events. Suggest a useful method for the same and 
provide a performance criterion. 

[5] 4,5 4 
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