50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15MR46
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Fluid Mechanics

Time: 3 hrs. ( Max Marks: 80
-Module-1
1 a. Define the following properties of f} id with a suitable sketches
i)  Newtonian and Non-newtomon fluids.
i)  Viscosity
iii) Compressibility and caplk‘larlty (06 Marks)
b. State and prove Pascal law. " ( (05 Marks)
c. A circular plate 3m dlameter is immersed in water in such a way that its greatest and least
depth below the free surface are 4m and 1.5m respectlvely Determine the total pressure on
face of the plate and* osition of the centre of pressure. (05 Marks)
A0 OR "
2 a. Derive an'expression for the depth of, centre of pressure from free surface of liquid of a
vertical plane surface submerged in‘the liquid. (08 Marks)
b. A flat plate 0.1m” area is pulled.at 30cmy/sec relative to another plate located at a distance of
0.01cm from it, the fluid separating them being wat iscosity 0.001 N-sec/m’. Find the
force and power required to maintain the velocity; (04 Marks)
c. State and prove Hydrostatlc law. (04 Marks)
Module—Z
3 a. Derive the expression for metacentric helght for a floating bady and state the conditions for
stability of ﬂoatmg body. # (08 Marks)
b. Explain Lagrangiah and Eulerian method (04 Marks)
& Flnd the den51ty of a metalhc body Wthh floats at the interface of mercury of spe01ﬁc
§ submerged in mercury and 60% in
(04 Marks)
4 a
o (04 Marks)
b.. Derive Bernoulli’s equatlon and state the assumpt1ons made (06 Marks)
c. A pipe of diameter 400mm carries: ‘water at a Velocrcgr of 25m/sec. The pressures at the points
A and B are given as 29.43 N/om?* and 22.563N/cm” respectively while the datum head at A
and B are 28m and 30m. Find the loss of head between A and B. (06 Marks)
* Module-3
5 a. Derive an expression for flow through V-notch. (08 Marks)
b. A horizontal venturimeter with inlet diameter 20cm and throat diameter 10cm is used to
measure the flow of water. The pressure at inlet is 147kPa and vaccum pressure at the throat
is 40cm of mercury ‘Find the discharge of water through venturimeter. Take Cq4 = 0.98.
(06 Marks)
C.

Explain briefly p1t0t tube. (02 Marks)
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6 a
b.
7 a
b.
8 a
b.
9 a.
b.
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OR Ay
A partially submerged body is towed in water. The re;siiiist»g}:fiee ‘R’ to its motion depends on
the density p, the viscosity p of water, length L of the body, velocity V of the body and the
acceleration due to gravity g. Show that the resistance;to the motion can be expressed in the

form R =pL*V?$ K—“—j (E%—jj\ . (10 Marks)
pvL )\ V
Explain following dimensionless number: i, ’
i) Mach’s number (M) i) Reynold’s’ﬂurﬁBer iii) Euler’s number: (06 Marks)
Derive an expression for Darcny§1§bach equation for lossy“ﬁof‘ﬁead due to friction.
v Ly (08 Marks)

A horizontal pipe line 40mz“’10hg s connected to a water tank at one end discharges freely
into the atmosphere at the,otsﬁér end. For first 25m its length from the tank, the pipe is
150mm diameter and its diameter is suddenly enla DES \on 30mm. The height of water level in
tank is 8m above the/cehter of pipe. Consideringall losses of head which occur, determine
the rate of flow. Take/f

=0.01 for both sections of pipe. (08 Marks)

of

Derive thqﬂa«gén-Poiseuille equation for lead loss in circular pipe through laminar flow.

a v (10 Marks)
Detemfine%f
i) “Pressure gradient
ii)  Shear stress at the two horizontal plates “
iijy Discharge per meter.width for laminar flow o
between two plates which are 150mm apartyG

Jwith a maximtifn velocity of 2m/sec
iven p = 2.5 pa-sec. (06 Marks)

1ckr I"ffckness. (06 Marks)
Experiments were conducted in a wind tunnel with a wind speed of 50km/hr on a flat plate
of size 2m long and 1m wide the dénsity of air is 1.15kg/m’. The coefficients of lift and drag
are 0.75 and.0.15 respectively. —

Deterrvr)vit'xi“g:‘ ’
1) %T lift force

y

ii) The drag force

if)? The resultant forcs
wav) The direction of resultant force
V) Power exert d by air on the plate. (10 Marks)
% OR
Obtain an‘expression for velocity of the sound wave in a compressible fluid in terms of
change of pressure and change of density. (08 Marks)

An air plane is flying at ygg;‘figltitude of 15km where the temperature is -50°C the speed of the
plane corresponds to mach:number is 1.6. Assuming K = 1.4 and R =287J/kg K for air. Find
the speed of the plane and mach angle a. (04 Marks)
Differentiate betvg,gen?

i)  Stream bodyand bluff body

i)  Pressure ;d@ﬁg and friction drag. (04 Marks)

* %k ok k ok
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