Part [
Answer ALL SIX questions in this part,

The questions in this part are not Al worth the same nomber of marks,

The pumber of marks assigned to each question is grven in sqiere brackers.

Part [ ag a whole carries 409 of the total axAmination marks.

Cluestion 1

Usa the change of variable r = zint (0 < < 72 to find the general solution, in
tarms of £, of the differential equation

4 f_l-l!fgy Iif.l p :
,I]__,._}Ei,-_gﬁ.!-q:y:d [0=x =1l &
Chiestion 2

Find a set of characteristic curves for each of the fnllowing differential equations,
in which v is a function of £ and g
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Question 3

(1)

(1)

A fuid of density p and coefficient of viscosity o fows along a pipe of diametes
i with n mean speed V. A constans pressure difference Apis applied along
& length L of the pipe. Use the mechod of dimensional analvsis to show that
the pressure pradient is given by
; gra
% = 22 f(Re),
woere fis an andetermined function of the Revnolds number Re = adT0, /1.

Rearrange the Hagen-Poisenille formula to God the gpecific form for [ when
the pressure gradient i3 constant,

Question 4

A Huid Hows radgially in all directions from a point with & apkecically svmmetric
velocity

W= e,

where rand e. are respectively the radial distance and unit radial vecror feom the
proant and ¢ is thme
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Skow that the contiruity equation for the fuid, axcept at the point itself, can
be expressed in the form
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where p is the density of the fud
Suppose now that the fuid is incompressible and the fow is stendy. Filad an
expression for u. in terms of * and show that the path of a particle that lies
on the sphere r = 2 and bas speed v = {7, a1 1 = Q. is given hy
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