Part 1

Answer ALL SIX questions i this part.

The questions in this part are pot all worth the same numbter of marks.
The aumber of marks assigned to each question is given in square brackets.

Part T a5 a whale carries 40% of the total examination marks.

(Juestion 1
(i] Solve the following problem:
() = ru'{s) +ulz) =0 [ = 0],
u(l) =0, ule)=e
{ii} Find the general solution w = w2, ) of the equation
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Onpestion 2

The magnitude, F, of the force exerted by a ship's propeller depends on its diameter.
d. and on the number of revolutions it makes per second, . The force also depends
on the speed, o, of the ship and the density, g, and the coefficient of visensity, p, of
the ssawater through which the ship moves.

ise the method of dimensional analysis to show that F may be expressed as
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where [ is an undetermined funetion of two variabiles.

(Hint: consider the powers of » and p as independent variahles and choose Lo
express the powers of the other variables in terms of therm. ) (8]

Duestion 3
Consider the steady welocity vector feld
sin X ros 26
o ez [r#F0
where r and # are plane cylindrical polar coordinates.

L}

(i) Show that u represents the velooity field of an incompressible flavar,

(ii] Write down the equations satisfied by the stream function for the veloctty Held
u. Henee find the stream function @(r, #) for this How and the equation af the
streamlines.

(iii] Find the squation of the pathline which passes thremgh the point r =1, & = [. 7]
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