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M.Sc. DEGREE EXAMINATION, APRIL 2019,

. Second Semester
Mathemnatics

FLUID DYNAMICS

Maximum ¢ 76 marka
PART A — (10 x 2 = 20 marke)
Answer ALL questions.

Define vorticity vector,
Write the general equation of continuity.
Write Eulers equation of motion,
Write the Bernoulli's equation.

Define simple sink.

0,

10,

11,

Writo Wolae'n aphoro Thoorem,

Writo Cnuchy-Riomann oquations,

Writo tho MilneThomeon Circle Theorem,
Writo componenta of atrens parallel to the axes,

Write the rolntions hetween cartosian components
of ntronn,

PART B (B # b = 25 marks)

Anawor ALL quostions,

(n) At the point in an incompressible fluid

having spherical polar coordinates (r,0, w),
componentsy aré
[2Mr " cos0, Mrsin0,0],

the yelocity
where M is a
constant, Show that the velocity is of
potential  kind, Also find the velocity
potential  and  the equations of the

streamlines,

Or
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13.

(b) Liquid flows through a pipe whose surface is. =
the surface of revolution of the curve

y=a+kx*/a about x-axis (-a<x<a). If

the liquid enters at the end x =-a of the pipe -

with velocity V. Find the time taken by a
liguid particle to traverse the entire length of
the pipe from x=-g to x=a.

(a) Find the thrust on the hemisphere r=a,

Osesln.
2

Or

(b) Prove that at any point P of a moving
inviscid fluid, the pressure p is the same in
all directions.

(a) Doublets of strength yy, y, are situated at
points A;, A, whose Cartesian coordinates
are (0,0,c)),
directed towards and away from the origin

respectively. Find the condition that there is
no transport of fluid over the surface of the

0,0, ¢,), their axes heing

TR
- sphere x* +y* +z* =¢ ;.

Or
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14.

15.

16,

b (b)‘ Pro{'e fhat the image of a doublet in an

infinite rigid plane is an equal doublet
symmetrically disposed with respect to the
plane.

(@) Discuss the flow for which w = 2°.
Or

()  Find the total complex velocity potential due
to a line doublet parallel to the axis of a right
circular cylinder.

(a) Discuss the translational motion of ﬂuid
element. - .

Or

(b) Discuss the steady motion of a viscous flow
between parallel planes.

PART C — (8 x.10 = 30 marks)
Answor any THREE questions.

Tost whothor tho motion specified by

q= A—(\-’-l-‘-"—)-(k constant)
ad N

is 0 possiblo motion.for an incomprossible flwid. 1€
80, dotormino tho oquations of the streamlines.
Also tost whothor tho mation is of the potential
kind and if so dotormine the velocity potential,
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170 AB is a tube of small uniform bore forming a

18.

quadrantal arc of a circle of radius @ and centre O,
0A being horizontal and OB vertical with B below
O. The tube is full of liquid of density p, the end B

being closed. If B is suddenly opened, show that
the pressure at a point whose nngulnr dlstance
from Ais 6 immediately drops to

pga (sih 0 —&9-)
: P

above atmospheric pressure. Prove further that

when the liquid remaining in the tube subtends an.

angle S at the centre,

a’g - _2_gsin2(ﬁ)
dt? af Ji}

» A three dimensional doublet of strength x whose

axis is in the direction Ox is distant a from-the’
rigid plane x=0 which is the sole boundary of
liquid- of density p, infinite in extent. Find the

pressure at a point on the boundary distant r frpm' :
the doublet given that the pressui’e. at infinity is .

PD..- Show that the pressure is least at a distance
a+/5/2 from the doublet. >t
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19. - A two dimensional doublet of strength uiis at the

20.

point z=iain a stream of velocity — Vi in a semi-
infinite liquid of constant density occupying the
half plane y>0 and having y=0 as a liquid

boundary (i is -the unit vector in the positive
x-axis). Show also that, for 0 < y <4a®V , there are

no stagnation points on this boundary and that
the pressure is minimum at the origin and a

maximum at the points x = tay3.

Derive the Navier Stoke’s equation of motion of a
viscous fluid. -
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