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Third Semester B.E. Degree Bxamination, Dec.2018 lJan.20l9
Mechanics:of Fluids
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Time:3 hrs.
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Note: Answer afly"FIVE fall qaestions, tlrqasing
ONEfuil questionfrom each mo:itiJe.

' 
l1' 

''

a. A vertical gap 2.2 cm of infinite extent contains a fluid of viscosity 2 NS/mz and specific
gravity 0.9. A metallic plate 1 .2m x 1.2m x 0.2cm is to be lifted up with a constant velocity
of 0.15 m/s, through the gap. If the plate is in middle of gap, find the force required to lift
the plate upwards. The weight of plate is 40 N.

b. Derive an expression for capillary rise.
c. Explain cavitation and vapour pressure.

OR
a. Derive an expression for total piessure and center of pressure for an inclined plane surface

submerged in liquid. ,, :,r, rrrr (10 Marks)
b. Explainconditions of equilibrium for a floating and submerged bodies-.* ', (10 Marks)

Modq"le;2
a. Explain different rypes of fluid flow.
b. Sketch the streamlines represented by V = x2 + y2. Also find out

direction at point (1,2).
c. Define and explain with neat sketches.

i; Source
ii) Sink
iii.y Doublet

Module-1

' ,, i' Module-3
Derive an expression for discharge through orifice meter.

OR
a. Derive an expression for continuity equation in 3D, in differential form for steady

incompressible fluid flow. (10 Marks)

b. For a finite control volume flxed in space derive momentum equation in integral form.
(10 Marks)

Water is flowing through a pipe having diameter 300mm and 200mm at the bottom and

upper end respeCtivety. The intensity of pressure at the bottom end is 24.525 N/cm2 and the

pressure atupperend is 9.81 N/cm2. Determine the difference in datumheail if the rate of
flow through pipe.is 40 liVsecond. (06 Marks)

c. Derive Bemotrlli's equation from Euler's equation and also explain terms used. State

Bemoulli's theorem for steady flow of an incompressible fluid. (04 Marks)
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OR
a. Using Buckingham's n - theorem, show that thrust P developed by a propeller is given by

/ow u c)p = D2V2o fl L ,-+,: I where in W is angular velocity, V is speed of advance, pt is'r Iv'pvDV/
dynamic viscosity, p is mass density and C ierelastrcify of fluid mediurn denoted tl;T:l-:i
sound in medium. 

I

b. The pressure drop in an aeroplane model of size I of its prototlpe is 80 N/cm'' The model

lrototYPe' Given: Pair 
: 1 '24 kglm3 

'is tested in water. Find corresponding pressure drop in I
pwater = 0.01 poise, pui, : 0.00018 poise (06 Marks)

c. b*t". and derive an expression for Froude's No and Weber's No- (04 Marks)

i\{odule-4
t UaU of Aiameter +rntnlrA of aensity 8500kg/m3 is dropped in large mass of

water. The coefficibnt.of drag of the ball in watei is 0.45. Find terminal velocity of ball in

water. If the brll iS' aropplA in air, findrincrease in terminal velocity of ball. Take

pui.: 1 .25 kg/mt"'}rnd Co of ball in air is 0.'i.'r, . .. ^ 
(10 Marks)

b. Witt, u neatriketch derive an expression for drag and lift' (06 Marks)

c. Explain boundary layer concept with neat sketch' (04 Marks)

OR
a. Derive Von Karman's integral equation for boundarY layer flows. , ,r . (10 Marks)

b. Find displacement thickness; momentum *t.Y.*:; energy thickness and 5*/e for velocity

distributionintheboundarylayergivenby+=Iwhereuisvelocityatdistanceyfronr

plate and u = U aty:5, where 6 : boundary layer thickness'
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(10 Marks)

(06 Marks)

ii) Stagnation temPerature for a

Module-5
a. Derive an expression for velocify of sound wave in a {luid (10 Marks)

;. A projectileirar"ls in air of pressure 10.1043I/cm'?.-ai 10'C at a speed of 1500 km/hour.

Fild:i)MachNumber and'ii)MachAngle.GivenK= 1.4 R:287 JlkgK. (04Marks)

c. DerivcB,emoulli's equation for i) Isothermal process ii) Adiabatic process in a steady

compressible flow. 
:

10 a:" Derive expressiot'for
compressible fluid.

OR
i) Stagnation density (P,)

b. Explain noqqal shocks and the

momentum and energY equation.

shock wave.

variation of flow properties across it using continuity,
Also draw sketch of h-s diagram for flow across a normal

(10 Marks)
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