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INSTRUCTION TO CANDIDATES :
1. SECTION-A is COMFULSORY. *

2. Attempt any FOUR questions fram SE( N-B.
3. Aitempt any TWO questions from,SE ON-C.

SECT }f)\,‘a

(10 ¥ 2 = 20 Marks)

1. a) If the surface tension wajel air interface is 0.073 Nfm, what
will be the gauge p §ﬁ§-insidc a rain drop of diameter Lo,

b) Express the p@ of 150 m of warer column in metre of
MeTCUry. . "

¢} In a stdtcjquid what will be the horizontal camponent of pressure

fwting on a curved surface.?
d}\QS

@m is the condition for a floating body (o remain in stable

inlibrium?
QQ\?Deﬁne velocity potential function,
f) Define Reynolds number.

£) In a flow through a pipe the Reynolds number is 100. What will
be Darcy-Weisbach friction factor f for this flow?

h} What will be the head loss in a sudden expansion of pipe from
G em diareter to 12 cm diameter in terms of velocity ¥y in the
6 em pipe.
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1} A pump delivers 50 Lis of water and delivers 7.5 KW of power
to the system. Calculate the head developed by the pump.

i) Write the di ion of dynamic viscasity,

SECTION-B (4x5m= arks)

2. A rectangular plate of size 25 ¢m by 50 om and wgﬁ?’gﬁhg 25 kgf
slides down a 30° inclined surface at a uniform v b’gi[y'{:l‘z miy, If
the uniform 2 mm gap between the plate and theiifiglined surface is
filled with oil, determine the dynamic viscosityofipil.

3. The pressure between two points A and: Q‘ﬁ pipe conveying oil of
specific gravity 0.8 is measured by ﬁmed U-tube. The column
connected to point B stands 1, ter than that at the point A. A
commercial pressure gauge ectly to the pipe at A reads
1,125 kgfiem?, dcternﬂne‘i@gﬁdmg when attached directly to the

pipe at B,

4. A pipe of 300 m lpng*has & slope of 1 in 100 and tapers from 1.2 m

" diameter at the, El'l nd to 0.6 1 diameter at the low end, Quantity
of water ﬂ%‘g 5400 litres per minute. If the pressure at the high
end is 68.67 KP, find the pressure at the low end. Neglect losses,

5 A ri %}nﬁgted triangular notch is provided in the vertical side of 2
ané‘ ving plan area of 0.93 m?. When the head over the notclh is
ém , it is found that the water surface in the tank is falling down

t & rate of 2,54 mm/second, Calculate the coefficient of discharge
of the notch.

6. For laminar flow of an oil having dynamic viscosity p = 1.766 Pa.s in
2 0.3 m diameter pipe, the velocity distribution is parabolic with a
maximum point velocity of 3 ms at the centre of the pipe. Caleulate
the shearing stresses at the pipe wall and within the fluid 50 mni from
the pipe wall,
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SECTION-C (2 % 10 = 20 Marks)

7. The velocity components in a two dimensional flow field for an
incompressible fluid are expressed as

rr-—-%-+1:-x=y;v=.\y’—2y—-—§- .@

flow.

a) Show that these functions represent a possible g&‘}[ﬁn irratational

-

b) Obiain an expression for stream functi \
¢} Obtain an expression for velocity potediial function @ (11
8. a) Velocity distribution for Iﬂnﬁr?%w of real fluid in a pipe is given
as Pt (:)
y= :}r’! R

Where Vo, J elocity at the centro of the pipe, R is the pipe
radius afd @velocity at radius ¢ from the centre of the pipe.
Determing'the momentum correction factor, {5}

b} ale model of & submarine moving far below the surface
> 2 ‘ater is tested in a water tunnel. If the speed of the protatype

\%E a3, determine the corresponding velocity of water in the
tunnel. Also determine the ratio of the drag for the model and

QQ prolatype.

Kinematic viscosity of sea water =1,121 x 10~ m%s,
Density of sea water = 1027kg/m?,
Kinematic viscosity of water = 1.0 x 107% m¥s (5)

9. Describe briefly the experimental method of determination of the
metacentric height of a floating object. (10}
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