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Answer ALL Questions

1. Explain the principle underlying the action of a rocket.

Starting from conservation of linear momentum, sn6w that the general equation of

motion for a rocket is

dv dm:Fext:^at*uE
where m is the total mass of the rocket including propelQgrt fuel, Fu*, is the net

external force, u is the effective exhaust velocity rel.ative to]the rocket and u is the

upw5rd vertical velocity of the rocket relative to stationary earth.

(a) For vertical motion of a rocket, show that the maximum vertical veloeity, U of

the rocket at burnout is

,/-.t['"(#)] -etvo

where mo is the initial total mass of rocket and propellant fuel, m5o is the

burnout rlass, g is the gravitational acceleration and t6o is the final time of

burnout.

[b) Hence, deduce that the mass of the propellant fuel inp at any instantaneous time

fis

ffip = ^"ft- exp [- (=rl)]]
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A particle of mass m in a central-force field F(r) moves with a constant angulaLl

I

momentum t about the force center. Show that the general equation of thel

Iparticle's orbit is expressed by 
I

d.zu m zLr I

dd*1t=-u"rF\;) I
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where r and dare the plane polar coordinates of the particle 
^ndu = | 

|

A particle of mass m moving in an attractive central-force field is described byl

IF(r) = -(*). Show that the orbital motion of the particle is circle ofi

radius 4 *n"n total energy becomes - (y) 
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