50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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a. Discuss the following properties of
1) Density or Mass density
i)  Specific weight or weight
i1).  Specific volume
1v)  Specific gravity , ,
v)  Viscosity. « ‘ (10 Marks)

b. A vertical gap 2.2cm Wlde of infinite extent contams a ﬂu1d of V1scos1ty 2 ONs/m® and
specific gravity 0.9. A
velocity of 0. lSm/esc through the gap. If the plate is in the middle of the gap, find the force
required. The welght of the plate is 40N iy (10 Marks)

rOR
a. The diameters of a small piston and a large piston of a hydraulic jack are 3cm and 10cm
respecuvely A force of 80N is apphed on the small p1 . Find the load lifted by the large
piston when ’
1)  The pistons are at the same level
1)  Small piston is 40cmabove the large pisti
The dens1ty of the liquid in the jack is given as'1000kg/m’.

(10 Marks)

b. A caisson for closing the entrance to a dry-dock is of trapezmdal form 16m wide at the top

and 10m wide at the bottom and 6m (ieep Find the total pressure and centre of pressure on

the caisson, if the water on the outside is Just level with the top and dock is empty.
v (10 Marks)

Module-2
a. Witha neat sketch, explain the following:
1) Lmear translation or pure translation
) -, L1near deformation *
iii)  Angular deformatlon
" Rotation. ¢ ' " (12 Marks)
. Two discs are placed.in a horizontal plane one over the other. The water enters at the centre
of the lower discrand flows radially outward from a source of strength 0.628m?/s. The
pressure, at a radius 50mm, is 200kN/m Find:

i)  Pressure'in kN/m’ at a radius of 500mm

-
gy

i) Stream function at angles of 30° and 60° if y = 0 at 6 = 0° (08 Marks)
- OR
a. With a neat sketch, explam models of the fluid control volumes and fluid elements.
(08 Marks)

~b. For a finite cont»rpl Volume fixed in space derive momentum equation in integral and

differential forn} - (12 Marks)
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S i) Stagnation-Temperature (Ts) ‘ - , . (20Marks)

£X-

. Derive Bernoulli’s equation for
“1) Isothermai process

18AE/AS35

Module-3
Derive an expression for discharge through orifice meter. (10 Marks)
The water is flowing through a pipe having diameters 20cm and 10cm at section 1 and 2
respectively. The rate of flow through pipe is 35 litres/s« The section 1 is 6m above datum
and section 2 is 4m above datum. If the pressure at section 1 is 39. 24N/cm?, find the
intensity of pressure at section 2. ' (10 Marks)

Find the expression for the power P, developed by a pump when P depends upon the head H,
the discharge Q and specific weight W of the fluid using Rayleigh’s method. (06 Marks)
Derive on the basis of dimensional (analysis suitable parameters, tS present the thrust
developed by a propeller. Assume that the thrust P depends upon ‘the angular velocity W,
speed of advance V, diameter D, dynannc viscosity p, mass density p elasticity of the fluid
medium which can be denoted by the speed of sound in the medium C. (14 Marks)

Module-4

Derive Von Karman momentum integral equation for.a flat plate due to boundary layer.
(10 Marks)

Find the dlsplacement thlckness the momentumyz hickness and energy thickness for the

velocity dlstrlbutlon ‘in the boundary layer »glven by —[—J—z Z‘: where u is the velocity at a

distance Y from the plate and u = U at y 6 where 3 = boundary layer thickness. Also
calculate tﬁe Value of §'/6. (10 Marks)

OR
A klte welghmg 0.8kgf (7.848N). has an effective area of 0 8m’. It is maintained in air at an
angle of 10° to the horizontal: The string attached'to the kite makes on angle of 45° to the
horlzontal and at this posrtlon the Value of ¢o-efﬁc1ent of drag and Tift are 0.6 and 0. 8

((((((((

as 1 25kg/m . ¢ (10 Marks)
Experiments were conducted in a wind tunnel with a wind- speed of 50km/hour on a flat
plate of size 2m 1ong and 1m wide. The density of air is 1:15kg/m>. The coefficients of lift
and drag are 0.75 and 0.15 respectlvely Determine:

1) The lift-force
iy The drag force Ty
1i1) G:The resultant force ¢
iv) Direction of resultant force

% € " Power exerted by air on the plate. , (10 Marks)
ey , Module-5 S ;
Derive the expressmn for velocity of sound wave in a ﬂuld ' (10 Marks)

i)  Adiabatic process in a steady compressible flow. (10 Marks)

, OR
Derive expression for .
1) Stagnation Pressure (Ps)

i) Stagnation'density (ps)

% %k K ok

20f2




