Cmestion 5 (TTnits 1-8)
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(i)

In this part of the question you are asked to solve the squation of Question 30)
in TR AN by o different method.

{a) Given that r = romsé and y = rsind, and that u is a function of & and ¥
imily, where © > 0 and y > 0, show that
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(b} Using your answer Lo part {ij{a), ind the general solution of the Arst-order
partial differential equation
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Comument bricfly on the following, saying whether or not you agres with the
gEatements, and piving text references o support your Argimenes.

{a) Stremn functions can be defined for incompressible, viscous fluids and for
incompressible, inviscid fluids in wo-dimensional flows.

{ht The time scale for the diffusion process i smaller than that for the mon-
VarLinn prodess,

(¢} Velarity potentials can be defined for all fiows of meompressible, mviscid
Tlaghels

(i) For regions of flow in which the Reynolds number is high, we o use
Euler's eguation

ie] In deriving Fiber's equation for a Heid How, we assume that the flud is a
contimmmm aned ineiscid.
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