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 any FIVE full questlons, choosmg ONE full question from each module.

« "=Module-1
Deﬁne Capillarity. Obtain an expressmn for capillary rise of a 11qu1d (06 Marks)
10m® of mercury weighs 136 x:10°N. Calculate its spec1ﬁc weight , mass density , specific
volume and specific gravity. ¢ (04 Marks)
A vertical cylinder of diameter 180mm rotates concentrically inside another cylinder of
diameter 181.2mm. Both the cylinders are 300mm high. The space between the cylinders is
filled with a liquid whose viscosity is unknown. Determine the viscosity of the fluid if a
torque of 20Nm;jf§§ required to rotate the inner cylinder at 120 r.p.m. (10 Marks)

State and prove Hydrostatlc law. # (06 Marks)
Derive an. expression for Vertical Smgle Column Manometer. (06 Marks)
A rectangular plane surface 3m- wide and 4m deep lies in water in such a way that its plane
makes an angle of 30° with the free surface of water.'Determine the total pressure force and
position of centre of pressure, when the upper edge is 2m below the free surface. (08 Marks)

Module-2 |
Explain different types of fluid particle motion; (10 Marks)
Prove that for potential flow, both the stream function and velomty potential function satisfy
the Laplace equatlon By g (10 Marks)

.. OR
Define the Equatlon of Continuity. Obtaln an expresa on for continuity equation for a three —
dimensional steady mcompressfble flow. (10 Marks)
Denve Navier Stokes eq ",tlon for Control Volume approach. (10 Marks)

§ Module—3
A non — uniform pa’“ ofa pile line 5m long is laid at a slope of 2 in 5. Two pressure gauges

each fitted at uppér and lower ends read 20N/cm” and 12.5N/cm®. If the diameters at the

upper and lower ends are ISCm and 10cm respectively, determine the quantity of water
flowing per second. (10 Marks)
Explain the. principle of Or1ﬁce — meter. Derive an expression for the discharge of fluid
through it. (10 Marks)

\ OR
Derive on the basisrof dimensional analysis suitable parameters to present the thrust
developed by a propeller. Assume that the thrust P depends upon the angular velocity w,
speed of advance.V, diameter D, dynamic viscosity p, mass density p, elasticity of fluid
medium which can be denoted by the speed of sound in the medium C. (14 Marks)
Brleﬂy explaln geometric, kinematic and dynamic similarities. (06 Marks)
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Module-4

7 a. Derive on the expression for drag and lift. W, (10 Marks)
b. A jet plane which weighs 29.43kN and having/a Wing area of 20m? flies at a velocity of
950km/hour, when the engine delivers 7357,5 kW power, 65% of the power is used to
overcome the drag resistance of the wing. Calculate the co-efficients of lift and drag for the

wing. The density of the atmospheric air i§il.21 kg/m’. (10 Marks)

. 3 &, ( . . g ;
8 a. Define displacement thickness. Deriwe“%an expression for the dlsplécement thickness.
‘‘‘‘‘ : (08 Marks)

b. CAtman Momentum Integral »éfqﬁétion. (12 Marks)

9 a. Define Compressible al% , fﬁn expression for Bernoullis equation
when the process is adiabatic. (10 Marks)
b. Derive an expressio %efor velocity of sound wavesin a fluid. (10 Marks)
10 a. Explain propagation of pressure waves in a-compressible fluid. (10 Marks)
b. For ﬁig;f nl8ss adiabatic flow, show that the stagnation pressure at a given point is given by

BN y ) ; P
(10 Marks)




