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Part I

Answer ALL SIX guestions In this part,

The questions in this part are mot all worth the same aumber of marks
The number af marks assigned Lo sach guestion fs given in sgquare brackets.

Part T as a whale carrres 40% of the tolzl exammation mares.

Truestion 1

Assuming that the magnituds of the drag force F on a ship is 2 function of the
coeffieient of viscosity o and the density p of the RAuid, the speed v of the ship,
the accaleration due to gravity g and the size of the ship (which depends on its
length £), show that

= puzfif{ei, E—fj 5
gl ue
where F i an arbitrary functicn, [£]

(Hint: Express the other powers in terms of the powers of p and g.

Ouestion 2

The function wiz, y} satisfies the partial differential equaticn

In the plane, characteristic coordinates may be chosen to be
{=y—-z wpod d=y+=

{i] Use the coordinates { and ¢ o teansform the partial differential equation to
standard form.

(i) Hence find the general solution ¥ a8 a function of = and y. [7]

Question 3

Deterrmine the first thres non-zero terms of the power secies solution about & =10
af the difierential equation

d?y . _dy
Fell— Hz——y=10
e
At
such that {0} = 1 and E“{ﬂ} =1, (71

Croestion 4
The vector feld
u = rsinfe, + 2l + cosf e

represents the velooty fisld of an incompressible steady two-dimenmional Aow,
referred Lo evlindeical palar co-crdinates,

{t} Write down the eguations describing the stream function for the velocity
vector 1, Hence find the strearm fonretion for this fiow and the equalion of
the sireamlines.

(i) Find the equation of the streamline which passes through the point given by .
r=1, # ==. Skelch this streamline. Describe the Aow along this streamline. (8]
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