Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer ‘f'(my FI VE full questions, choosing one full questiatifrb;ﬂ each module.

VA Module-1
Distinguish between the following:
i) Mass density and spegific gravity N
ii) Ideal fluid and Neivten'ig.n fluid
iif) Dynamic viscosity and kinematic viscosity Fo (06 Marks)
State: i) Pascal’s law, i) Hyorostlc law. RN (02 Marks)

Two large surfaces are 2.5 cm apart. This space is; fnled with glycerin of absolute viscosity
0.82 NS/m’. Find what force is required to drdg plate of area 0.5 m® between the two
surfaces at a speed of 0.6 m/s. ‘

1)  When the plate is equidistant from the surfaaes"

i) When the plate is at 1 cm from one‘oyfthe suriaces? (08 Marks)
o ORS¢
Explain: i) Bouyancy, ii) Centre of pressure\ m) Newton’s law of viscosity. (06 Marks)

A circular plate of 3.0 m diameter i is immersed in water in such a way that it’s greatest and
least depth below the free surface anf‘ 400 cm and 150 c¢m respectively. Determine the total
pressure on one face of the plate ano ‘position of the centre of pressure. (05 Marks)
A horizontal pipe contains an oi} of spe01ﬁc gravity 0. 8. A differential manometer connected
at the two points A and B ofthe pipe. If the pressure dlfterence is found to be 25113.6 Pa,
find out the manometer r¢ admg, show it in the diagram.. =" (05 Marks)

~ Module-2
Define the following:

i) Steady and unstea‘c!y flow :
if) Uniform and non-uniform flow e 'l (04 Marks)
What do you un'iex stand by velocity potential function and flow net" ' (06 Marks)
If for a two umensmnal potential flow, the velocity potential is given’ by o =xQy - 1),
determine the ve]omty at the point P(4, 5). Determine also the value of sttgm function y at
the p01m‘ P < (06 Marks)

Define stream function. ~~(02-Marks)

~Explain the difference between:
i) Laminar and turbulent flow.

i) Rotational and irrotational flow.

iii) Linear translation and linear deformation in fluid motion. (06 Marks)
Derive the continuity equation in the three dimensions, in the differential form and write the
same for a steady incompressible flow. (08 Marks)
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Module-3

4'D erive Bernoulli’s equation from Euler’s equation and explain the terms used. ,"(04 Marks)

How the (discharge in measured using rectangular notch? Derive an exprescion for the flow
rate. . o (08 Marks)
A vemCal wventurimeter has an area ratio 5. It has a throat diameter of" 10 cm. When oil of
spemﬁc gravity 0.8 flows through it. The mercury in the differenti } ‘gauge indicates a
difference in height of 12 cm. Find the flow rate through the venturime ter. Take Cq4 = 0.98.

FoE i (04 Marks)

, OR
What is meant by geometrlc kinematic and dynamic similarities? (06 Marks)
The resisting force R of'a supersonic plane during ﬂlght can’ be considered as dependent
upon the length of the. aircraﬁ {, velocity V, air viscosity y, air density p, and bulk modulus

of air K. Express the furvctx(,nal relatlonshlp between thﬁ»e var1ables and the resisting force.
S e : (10 Marks)

s -Module-4 -
Define: i) Lift force, ii) Drag force iii) Resultcm‘r force (06 Marks)
A jet plane which welghs 29.43 kN and having a wing area of 20 m? flies at a velocity of
950 km/hr, when the engine delivers 7357.5 KW power. 65% of power is used to overcome
the drag resistance of the ng Calculate the coefficients of lift and drag flow the wing. The

density of the atmospheric air is 1.21 kg/m (10 Marks)
_OR’ :
Explain: i) Displacement thickness, 1') Momemum thickness. (08 Marks)

A man descends to the ground from an aeroplane with the help of a parachute which is
hemispherical having diameter of 4 ‘m against the resistance of air with a uniform velocity of
25 m/s. Find the weight of the man if the we'gnt of the parachute is 9.81 N. Take

Cp = 0.6 and density of air ~—\ 1.25 kg/m (08 Marks)
N Module-S ’
What is Mach angle?. ’\n the basis of Mach number define °ub sonic, sonic and supersonic
flow. ) (04 Marks)
Derive an equation for sound in terms of bulk modulus. A (04 Marks)
Derive Bernoulli'ﬁg\.e;quation for adiabatic process. gl (08 Marks)
OR e
What do you mPan by stagnation point? o (02 Marks)
Name thP bamc equations of compressible flow. Derive continuity equatlm *“0" compressible
flow. {47 7> * (08 Marks)

An aeropiane is flying at an altitude of 15 km where the temperature is =50°C. The speed of
the nlane corresponds to Mach number of 1.6. Assuming K = 1.4 and R = 287 J/M’ K for air,

sgl,d\d \tne speed of the plane and Mach angle a. (96 Marks)
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