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MATHEMATICS — HONOURS
Paper : DSE-A-2.3
(Fluid Statics and Elementary Fluid Dynamics)
Full Marks : 65

The figures in the margin indicate full marks.

' :idates are required to give their answers in their own words
as far as practicable.

Symbols have their usual meanings.
2x10

(ii) ML-IT-1

e ol a plane surface inclined at an angle 6 with the horizontal is equal to
(ii) pA sinB

(iv) pA tanf

t the centroid of the area and 4 is the area of plane surface.

ed in a heavy homogeneous liquid in such a way that its one vertex
its base horizontal and at a depth ‘4’ from the effective surface. The
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(2)

V'depth of a lamina immersed in a heavy homogencous liquid at rest is changed to 5 of its original

(i) 2:3
) 22k

or G at a point in a fluid in motion, is given by § =x— jy. Then the equation of

(ii) y2 =4dax

tentials satisfies continuity equation?
(i) 22 -
(iv) x2+y2.
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& (b) Prove that in a fluid under conservative field of force, the surfaces of equipressure, equidensity and
e equipotential energy coincide. 5

Unit - 2
3. Answer any two questions :

(@ (i) A hollow weightless cone of vertical angle 2« is filled with fluid, and suspended freely from
a point on the rim of its base. Show that the thrust on the base is to the weight of fluid the

cone would contain in the ratio 12 sin2a to cosa-y1+15 sin®a .

- (i) Prove that the centre of pressure of a completely submerged plane surface in a fluid under the
- action of gravity is always below the centre of gravity of the submerged surface. 5+5

. If @ and b be the depths of the adjacent corners, prove that the depth of the centre

2a® + 3ab + 2b*
3(a+b)

"ressure” sure of the lamina is

5+5

ely in a heavy homogeneous liquid at rest and is given a small rotational
bout a line of symmetry of the surface section in such a way that the quantity

3+43
=
6+4

pT, among the pressure, density and absolute temperature in an
ving their usual meanings.

d

the cube relative to the liquid can not lie between 3 _6\/5 an

equilibrium is such that p = Kp! = RpT, where p, p, T are respectively

constant rate given by %:-E-"’—‘—‘. 5+5
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Unit -3

) Explain the difference between Lagrangian method of description and Eulerian method of
description of fluid motion.

the Lagranglan coordinates as function of the initial positions x; and y, and the time 7.
P ZES

fie 3\ XA o] foey o)
ﬁeld at a point in a fluid is given by 4 = (l+t}+(l+rjj+[l+1J

5+5

. are the velocity components. 5

""Explain how the Reynold’s transport theorem is applied
: 5




