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Answer from both the Sections as directed. The figures in the right-hand margin indicate
marks.

Section—-A
Answer the following questions : 1x10=10
The equation of stream lines is.........
Define conservative field of force.
For incompressible flow we have
(a)divg =0 (b) ﬁ =0 (c) ﬁ =0 (d) None of these
dt dt
The relation between ¢ and y is :
(a) 9 = O gng %0 _ W ()28 OV g 90—V
ox Oy oy Ox dx oy dy  Ox
(c) @ = —é?_w and @ = E:“_w (d) None of these
0 oy dy Ox

Define two dimensional sources.
For circulation about a circular cylinder the complex potential w is given by :
(a) * log z (b) Z—Ttlog z (c) 2k log z (d) 2 log z

2n ik in nk

Define Steady motion.
Define Rotational motion.
The condition that the surface f(x, y, zf) = 0 may be a boundary surface is.........

(10) Define Normal component of velocity for the boundary.
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Answer the following questions : 2x5=10
Define velocity potential.

Find the Boundary surface condition.

Define stream function or current function in two dimensions.

To find the complex potential for a two dimensional source of strength m placed at the
origin.

To discuss the general motion of a cylinder of any cross section. (Only formula for y
function)

Section-B
Answer the following questions : 12x5=60
If the velocity of an incompressible fluid is given by u = 3x7 5_‘,.-’ v = 3)?), w = ﬁ
r v ¥
then prove that liquid of motion is possible.
OR
[P.T.O.]
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Show that xz tan® ¢ + 2 cot® t — 1 = Ois a possible form of boundary surface and find an

a b’

expression for normal velocity.
4. Ifwis the area of cross-section of a stream filament, prove that the equation of continuity is

é 0
—(pw) + —(pag) =0
é]r(p ) as(p q)

OR
A mass of fluid is in motion so that the lines of motion lie on the surface of coaxial cylinder;
ap . 1@V , 2V, _,
ot r 00 oz
where V,,V_ are the velocities perpendicular and parallel to Z.

show that the equation of continuity is

5. Define Euler’s equation of motion in Vector Form.
OR
Air obeying Boyle’s law, is in motion in a uniform tube of small section.
Prove that if p be the density and V the velocity at a distance x from a fixed point at time ¢
o’p _&°
or  ox’

[V? + K)p]where X = £
p

6. A sphere of radius a is surrounded by infinite liquid of density p, the pressure at infinity

being I1. The sphere is suddenly annihilated. Show that pressure at a distance » from the

centre immediately falls to I'1 (l - E] :
¥

OR
To find the image of a simple source w.r.t. a plane (straight line) and show that the image of
a doublet w.r.t a plane is an equal doublet symmetrically placed.
a

7. What arrangement of sources and sinks will give rise to the function W = Iog(z - —_) ?
z

Draw a rough sketch of the stream lines in this case and prove that two of them sub-divide
into the circle » = a and axis of y. https://www.abvvonline.com

OR
To discuss the motion of a circular cylinder moving with velocity U along x-axis in an
infinite mass of liquid at rest at infinity.
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