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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Third Semester B.E. Degree Examination, July/August 2021
Mechanics of Fluids
Time: 3 hrs. « . Max. Marks: 100
Note: Answer any FI VE full questions.
1 a. Define Capillarity and Surface Tensmn Obtaln an expression for capillary rise. (10 Marks)
b. If the velocity profile of a fluid over:a plate is parabolic with the vertex 20 ¢cm from the
plate, where the velocity is 120 cm/sec Calculate the velocity gradlents and shear stresses at
a distance 0f 0.10 and 20 cm. from the plate, if the viscosityof the fluid is 8.5 poise.
, p (10 Marks)
2 a. Obtain an expression for mchned plane surface submerged in liquid. (10 Marks)
b. The diameters of a small piston and a large piston ofa hydraulic jack are 3 cm and 10 cm
respectively. A force of 80 N is applied on the small piston. Find the load lifted by the large
piston when (i) mThe piston are at the same. level (1)) Small piston is 40 cm above large
piston. . Camy (10 Marks)
3 a. Explain‘the source flow and sink flow. Obtain an expression for doubled flow of stream
function. (10 Marks)
b. Obtain an expression for continuity equation for a three dlmensmnal steady incompressible
flow. ; ( A (10 Marks)
4 a. For a finite control volume fixed in space. Derwe momentum equatlon in integral form.
(10 Marks)
b.  The velocity potentlal function is given: d) 2xy calculate the Ve1001ty components at the
point (4, 5). Determine the value of sgream formula. (10 Marks)
5 a. Obtainan expfeésion for five dimensionless numbers. i (10 Marks)
b. A pump has a tapering running:full of water. The pipe‘is placed vertically with the diameters
at the base and top being 1.2 mand 0.6 m respectively. The pressure at the upper end is
240 mm of Hg vaccum, while the pressure at the lower end is 15 kN/m®. Assume the head
loss_to"be 20% of difference of velocity head Calculate the discharge the flow is vertically
upwards and difference of elevation 3.9 m.“’i*‘ o (10 Marks)
6 a Using Buckmgham s-t-theorem, show that the discharge Q consumed by an oil ring is given
by Q= Nd3 Y. S . VZ | (10 Marks)
pND pN*d® " pN’d
b. Obtain an expressmn for discharge through a orifice meter. Define the orifice meter.
(10 Marks)
7 a. Find the displacement thi‘”ckness, the momentum thickness and the energy thickness for the
; 2
velocity distribution in the boundary layer 1s given by, {1—] = 2(%) - (—g—j ) (10 Marks)
b. Derive an expressié)n for diéplacement thickness, energy thickness. (10 Marks)
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Derive an expression for Drag and lift. (10 Marks)
A flat plate 1.5mx 1.5m moves at 50 km/hr. In a statlonar air of density 1.15 kg/m’. If the
co-efficient of drag and lift are 0.15 and 0.75 res’p‘ectlvely Determine (i) Drag force
(ii) Lift force (iii) The resultant force and (w) Thg,rpower required to keep the plate in
motion. (10 Marks)

Derive Bernoulli’s equation for adiabatic and%Isothermal process. 10 Marks)
A gas is flowing through a horizontal p1 ﬁthlCh is having area of, cross section as 40 cm’,

where pressure 1s 40 N/cm® and temperature 15°C. At another $ection the area of cross-
section is 20 cm’ and pressure is 30, N/cm (gauge). If the mass rate’ of flow of gas through
the pipe is 0.5 kg/s, find the velocyles 'of the gas at these sectlgons assummg an isothermal
change. Take R =292 N-m/kg’ K aﬂd atmospheric pressure-= 10 N/em’. (10 Marks)

Obtain an expression for velomty of sound wave in a compresmble fluid in terms of change
of pressure and change of" densny P (10 Marks)
Sketch the nature of prop agation of disturbance i mpresmble flow when Mach number is

more than one, equal to one and less than one. w (10 Marks)
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