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Attempt questions of Section-A and

Section-B as directed. The answers to

short questions should not exceed 150

words and the answers to long questions

ot exceed 350 words each.
p.T.0.
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Section-A

10x5=5q

Answer any five questions.

(i) Define Stream lines and path lineg,
Also write the differential equation for
a given streamiine, 7+3

(il) What is equation of continuity? Write
the equation of continuity for homoge-
neous and incompressible fluid. 743

(iii) Give examples of rotational and irrota-
tional flows. 5+5

(iv) Prove that stream function y iS con-
stant along stream lines. 10

(v) Define fixed and moving boundaries,

. : 10

(vi) Define sources in two dimensions. Also

define the strength of a given source.

) | 5+5
(vii) Write the statement of circle theorem.

| 10
(viii) Write the statement of thegrem of
Blassins. 10
(ix
) Deriye complex potential o for a dou-

plet of «
strength . T

2
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Section-B
Note : Answer any two questions: 25x2=50
Prove that dp + pV.q=0
dt
where p and q has usual meaning. 25

Prove that the ellipsoid

) 2 2
X n | Y Z _
o {b—z*c—zj'l
is a

possible form of the boundary surface of a
liquid. y 25
Derive Euler's equations of motion. 25
Prove that the complex potential w for a
two dimensional source of strength m
placed at origin is given by >
w = -m log Z. 2045
If a number of sources of strengths m , m,,
m, etc. are located at points a,, a,, a,----,

etc. then find the complex potential of mo-
Han

3 P.T.O
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6.

A region is bounded by a fixed quadrantal
arc and its radii, with a source and an equal
sink at the ends of one of these bounding

radii. Show that the motion is given by

7?2 - a?

w=-m log

and prove that the stream line leaving ei-
ther the source or the sink at an angle «
with the radius is r? sin (a+8)=a? sin (a-8).

15+10

A circular cylinder of radius 'a' moving in an
infinite mass of liquid at rest at infinity, with.
velocity U in the direction of x-axis. Prove
that the complex potential for streaming

maotion past a fixed solid circular cylinder of

radius 'a' is given by 25
2
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