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A velocity field is spec1ﬁed as V| ax*i +bxyj where a=2/(m.s), b=-4/(m.s), and the coordinates

are measured in mctcrs’.' Is the flow filed one-, two-, or three-dimensional? Why? Calculate the
velocity components at ‘the point (2, 172, 0). Develop an equation for the streamline passing through
this point. (20%)

A small rocket, with initial mass of 400 kg, is to be launched vertical (y-direction). Upon ignition the

rocket consumes fuel at the rate of 5 kg/s and ejects gas at atmospheric pressure with a speed of 3500

m/s relative to the rocket. Determine the initial acceleration of the rocket if air resistance is neglected.

(25%) Hint: applying the y-momentum equation for the problem:

Fy = [a,pdv = [v,p7,, -di
(44 Cs :

A gas-filled pneuma_ﬁc ;;trut in an automobile suspension system behaves like a piston-cylinder
apparatus. At one iné?anit when the piston is L=0.15 m away from the closed end of the cylinde'r_, the
gas deﬁsity is uniform at b=18 kg/m® and the piston begins to move away from the closed end at
V=12 ﬁ)/S. The gas motion is one-dimensional an(i proportional to distance form the closed end; it
varies linearly from zero at the end to u=V at the piston. i?,valuate the rate of change of gas density at
this instant. (15%) ’
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Hint: applying the continuity equation for the problem: 5 ry
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