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No. of Marks
questions
I The velocity distribution in a fluid is given by 5+15
U=a(x? -y —2axy ]
Show that the fluid is incompressible. Using momentum equation, derive
expression for the pressure distribution in the fluid assuming gravitational
force as the only body force.
L
& What is Stokes theorem for circulation? Prove Stokes theorem. Does a i
velocity field given by U = 5x" i —15xy ]+t represent a possible 3-D
motion of an incompressible fluid?
3. From 1¥ law of thermodynamics show that 20
De 0y, d
== 2+ U =
p(Dﬁ] [6‘::,) T axj(_J, )
symbols have their own meaning.
4. What do you mean by stress tensor? State the properties of stress tensor. | 2+2+16
Show that the Eulers’ equation of motion can be expressed in Cartesian
tensor coordinate system as :
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Symbols have their own meanings. State all the assumptions.
3. A horizontal rectangular duct of Im’ cross-sectional area bends by 45°. 20
The area of the duct is gradually reduced to 0.5m’. The velocity of air
(specific weight = 0.0116kN/m”) at Im” end is 10m/s and pressure is
30kN/1m? Find the magnitude and direction of force required to hold the
duct in position. Use Reynolds Transport Theorem.
2+5+3+10
6.

Prove that for the volumetric deformation in a 2-D fluid flow

o
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- = 2 E,., symbols have their own meanings.

What do you mean by extensive and intensive property? Show their
relationship.

Derive Reynolds Transport Theorem. Using this, find the continuity
equation for steady, incompressible fluid flow.




