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Section — A
Answer ALL questions (5 x 2 = 10)
State any two substitution properties of Kronecker 9.
Write the equation of motion in Lagrangian formulation.
Define viscous fluid with an example.
Discuss the conditions at the boundary of two inviscid immiscible fluids.

Is Reynolds number dimensional? Explain it.

Section—B
Answer ANY FIVE questions (5 X 6 = 30)

Giventhat &; =ad;b, +pb; where =0, 3a+B=0,find b, in terms of a; .

The Lagrangian description of a deformation IS given by
X =X, + Xs(e2 —1), X, =X, +X3(e2 —e‘z), X, =€°X,, where e is a constant. Show that the
Jacobian J does not vanish and determine the Eulerian equations describing this motion.

Derive the equation of continuity.

Explain the uniform flow past a fixed infinite circular cylinder.
Qi1 Az A3
aj1 ajz ajg
A1 Agz2 A3

and hence, deduce that deta;; = 1.

11. State and prove uniqueness theorem.

12. Discuss the flow for which w = z2.
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Section — C
Answer ANY THREE questions (3 x 20 = 60)

13.1f &; are components of an isotropic tensor (of second order), then prove that &; =« d;;for

some scalar a.

7 0 =2
14. The stress tensor values at P are given by the array ), = ( 0 5 0 ) Determine the traction
-2 0 4

. . 2\~ (2)~ (1)~
(stress) vector on the plane at P whose unit normal is n:(g}el_(gjeZ +(§jes and for the
traction vector find (i) the component perpendicular to the plane (ii) the magnitude of ti(n) (iii) the

angle between ti(”) and n.

k2(xj-yi)
Ty

15. Test whether the motion specified by = = constant) is a possible motion for an

incompressible fluid. If so, determine the equations of streamlines. Also test whether the motion
is of the potential kind and if so determine the velocity potential.

16. Derive (a) Euler’s equation of motion (b) Bernoulli’s Equation.

17. Discuss the steady motion between parallel planes.
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