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ANSWER ALL QUESTIONS.

1. a). Derive the continuity equation of the form %? + pdiv (g_) = 0, for any arbitrary control
volume of a-moving fluid irrespective of its shape and size. q and p are fluid velocity and

fluid density respectively.

b). Hence deduce the continuity equation for incompressible fluid in terms of Cartesian

Coordinates.

2. a). Write down the continuity equation for an incompressible fluid in terms of spherical polar

coordinates ( 7, 8, w).

Fluid velocity at a pdint having spherical polar coordinates ( 7,8, w) has components given

| 2pcos0 iné :
by q = l-—‘ir—;-—, -“—s;?—, 0] where 4 is a constant.

b). Show that this represents a possible motion of an incompressible fluid and find the

equations of streamlines.

¢). Verify that the motion is irrotational.

D
3. a). Derive the Euler’s equation of motion for a perfect fluid of the form F — % gradp = =2

Dt
b). Hence show that the above equation can be written in the form.

L -2 CAN
F pgradp—at+grad(2) qxcurlq.




