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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.
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Unit IV

7. With the help of suitable diagrams, derive

equations of motion for :

(a) Skip re-entry

(b) Lifting re-entry. 10,10

8. Write notes on the following :

(a) Magnetic Mirrors

(b) Structure of earth magnetosphere

(c) Light and space craft temperature. 7,7,6
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Unit I

1. (a) Consider a projectile of mass m near the

earth surface in a inertial frame of

reference. Obtain the expressions for

equations of motion. 5,15

(b) A space station has radius R and rotates

about its centre at angular speed w rad/

sec. An astronaut on the inside rim and

walks around the inner edge. Obtain the

expression for inertial velocity of the

astranaut in S-frame unit vectors. 5,15

2. For a two body problem, derive the following :

(a) The orbit equation

(b) Kepler’s equation and explain classical

orbital elements. 10,10

Unit II

3. (a) A satellite of mass m2 is tethered to a

shuttle orbiter of mass m1. Each mass

has two forces acting on it, tension T in

the tethers and gravitational force between

earth and particles. Obtain the expression

for equation of motion of the system.
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(b) Explain the motion of N-body problem.

10,10

4. Explain the following earth satellite

operations :

(a) The Hohmann Transfer

(b) Low Thrust Orbit Transfer

(c) Inclination Change Maneuvers. 7,7,6

Unit III

5. Derive the expressions for Euler’s equations

for a rigid body and explain the classical

Euler angles to solve the Euler’s equations.

20

6. What is Yo-Yo mechanism and obtain the

expression for required length of the cord to

despin a satellite to an angular velocity wf.

20
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