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;Dec.2018/Jan.2019
Fluid Mechanics)
i
Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, sel%g mg atleast TWO quesi ns from each part.
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i) Specific weight and Mass densﬁ”y 1) Surface ten '&wand Capillarity. (06 Marks)
b. Define Compressibility derive an’expression for the bulk medulus of elasticity for a perfect
gas undergoing the isothermalprocess. ¢ (06 Marks)
c. Anoil of v1scosny 3 po’%g 1s used for lubrication between a shaft and sleeve. The diameter
of the shaft is 0.5m and,it rotates at 200 rpm. %ﬁla’te the power lost in oil for a sleeve
length of 100mm, _The thickness of oil ﬁlm is 1 é} (08 Marks)

@W“

a. Derive an expressaon for the pressure vanatloﬁ in a static fluid (Hydrostatic law). (10 Marks)
b. A cyhnder 3m¢in diameter and 4m long' retams water on one side. The cylinder is supported
as shown in.fig. Q2(b). Determine the horizontal reaction at A and vertical reaction at B.
The cyhffder weighs 196.2 KN i 1gnﬂg%% friction. . (10 Marks)
#
a. Explain the me “to find the metage TiC (08 Marks)
b. Explain the dtﬁferent types of ﬂUIQ&j : (06 Marks)
c. The velocity, components in a two dlmenswnal ﬂé&ﬁeld for an incompressible fluid are
as fo II%WS ) (06 Marks)

% X M?
u= %3—+ 2x —x%y and : 2y - 1(3— Obtaga an expression for stream function .

r :
““‘EI‘IVC Euler’s equ&tloh (")f motion for 1%’8} fluid and hence deduce Bernoulli’s equation of

“*ﬁﬁ  fotion state assumptions made. P (10 Marks)

b. The water is ﬂoz%mg through a pipe having diameter 20cm and 10cm at sections 1 and 2
respectwely’*g%h&é rate of flow thorough pipe is 35lit/sec. The section 1 is 6cm above the
datum and‘”me?:‘%n 2 is 4m above“%atum If the pressure at section 1 is 39.24 N/em?, find the
intensity of pressure at sections2. (10 Marks)
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PART -B

a. What is a Pitot tube‘7 Derive the formula for measuring the velocity at a point of an
incompressible flow using a pitot tube. (08 Marks)

b. Using Buckin hams © — theorem, prove that the frictional torque T of a disc of diameter D
rotating at a m&N in a fluid of viscosity p and density p in a turbulent flow p given by

T=D'N’p¢ { } (08 Marks)
D’Np
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Define the following dimensionless numbers and mentio their significance in fluid flow
problems : i) Reynold’s number ii) Mach number:% (04 Marks)
@ W

| in pipe due to friction. (10 Marks)

(02 Marks)
fer abruptly to loo%m@iameter. If the pipe
Jate the pressure loss ac@s@he contraction. Take

e 08 Marks
¢ ( )

Derive Darcy — Weis bach equation for loss
Define Hydraulic gradient and Total ener
A 150mm diameter pipe reduces in a

carries water at 30 litres per second. Cal
the co-efficient of contraction as Og

A,
Prove the maximum velocity ;&;g%;rgﬂar pipe for a viscﬁﬁ""ﬁ%w is equal to two times the
average velocity of the flow, > (12 Marks)
Crude oil of dynamic viscméy 1.5 poise and specific gravity 0.9 flows through a 20mm
diameter vertical pipe. Lwé pressure gauges have been fixed at 20m apart. The pressure
gauge fixed at higher: vel reads 200 KPa and that. lower level reads 600 KPa. Find the
direction and rate of @‘m through the pipe. (08 Marks)
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for displacement thi ess and momentum thickness of a flow over a
¢ "N (10 Marks)
g 981 N desends to the grotind from an aeroplane with the help of parachute
“Tesistance of air. The«shdpe of the hemispherical of 2m diameter. Find the
the parachute with \gﬁfcﬁ@he comes down me Cq = 0.5 and density of air as
: Y

. & 4 ) (05 Marks)
An aeroplane is flying at an height of 15 km W%,e’:%gfg temperatureﬂigs 50°C. The speed of
the plane is corresponding.to M = 2.0. AssumingK = 1.4 and R~=-287 J/kg K. Find the
speed of the plane. J (05 Marks)
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