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 15AU42
Fourth Semester B.E. Degree Ex%miﬁﬁatlon, Jan./Feb. 2021
Fluid Mecha"mcs :
. @We«mm
Time: 3 hrs. N Wax Marks: 80
’ ¢
Note: Answer any FIVE full questtons, choosmg ONE full questtoa rom each module.
N,
%ﬁm %Module-l %““W
1 Define the following propertles of the fluid: @
i)  Relative density 4 ﬁ N e
ii)  Surface tension N,
iif)  Capillarity \ .
iv)  Vapour pressure. ¢ (08 Marks)

Define:
~w1)  Uniform and Non-uniform flow

o parallel plates is ﬁll@d@vlth oil. Each plate is 60cm. The thickness of
ed at 12.5mm. If the xgppcr plate requires 98.1N to maintain a speed of
2.5mVs, deterntine:
1) The  dynamic viscosity of oil in Pmse

1) The - Kifiematic viscosity of oﬁ arstokes, if the speci

" "ggavity ofoil is 0.95. (08 Marks)

State Pascal’s law and prove. 1t N (08 Marks)
A square plate 5m side hangs in water with one ‘of i ﬂ;s comer. The centrozd of the area is at a
depth of 10m from the Wﬂfer surface. Find the totaI pressure on the plate and the position of

centre of pressure. @ A (08 Marks)
C Y
Describe with ap i )Ls -conditions of equ1hbr1um for a floating body.

(08 Marks)
g in water with its axis vertical. If the
specific grav1ty of the cyhnder is 0.65, find 1ts “metacentric height. State whether the
equilibrium is stable or not. (08 Marks)

sy, ; i

h

11) Lammap»and Turbulent flow w;fhmelevant sketch and equations, if any. (08 Marks)
The velocity: g})tentlal ina2-d ﬂ%g tield for an incompressible fluid is given by ¢ = x(2y-1).
Determine veIemty at point x = 3 and y = 4. Also determine stream function y at that point.

(08 Marks)

™y Module-3
Starting from fundamentals derive a general Euler equation of motion for both compressible
and incompressible flow for steady state conditions. (08 Marks)

A waterline used for supplying water has diameter 0.35m and 0.25m at the bottom and upper
end respectlveiywﬁe pressure intensity at the bottom end is 25kPa while at the upper end, it

is 10kPa. Detenmne the difference in datum head for a flow rate of 60 litres per second.
(08 Marks)
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N =

OR *ﬁﬂ{ihﬂg‘ V:’% ‘
With a neat sketch, explain the working of a Pltot fibe and derive an expressmn to
determine the actual velocity of a stream. &y, @ (09 Marks)

An orifice metre consists of 0.1m diameter onﬁc% in a 300mm diameter pipe having a
coefficient of 0.65. The pipe delivers oil of rela%Ve density 0.9. The pressure difference on
the two sides of the orifice plate is measure%by a differential manometer. The difference in
level of manometer reading is 70cm of me‘gﬂry Find the rate of discharge. (07 Marks)
[ F

~Module-4 |
What do you understand by sumlan%»or similitude? Explam dlfferent types. (10 Marks)
Using Rayleigh’s method show. fha’% the resistance R to the miotion of a sphere of diameter D
falling through a viscous ﬂUI% q&mscosﬁy p and density p at a flow velocity V is given by

s N .
R =pD*V%} L R, %% oS, (06 Marks)
DVp) & o)

o &

Write suitable e
i) Suddeﬁ“e;ﬂargement f*’
ii) Suddef%@éntrachon :
i) At the pipe entrance
iv) “Due to obstruction.

Find the mean velocity of Qow and dlscharge wheﬂs%hé depth of water is:1.2m and Chezy

constant C = 49. R - Loy (08 Marks)

Explain Hydraulic gradientline. . u (04 Marks)
O Modfiless R

Define Reynold’s nﬁmber Explain its &%@nﬁcance w (04 Marks)

An oil havmgwa v1scosﬁy of 0. O96Ng[ and a specific ﬁgrawty of 1.59 flows through a
horizontal pipe of 5cm diameter with.a pressure droy%ﬁf 0.06 kg/cm?m length of the pipe.

Determ e, ,

z \te of flow in kg/m : ~
ii) TL;,% shear stress at the pipe wall &

iii) 4 The total drag for, 100 Im length of pipe__

F™ 4
iy

%«@% Power required for the 100m length, @f p1pe to maintain the flow. (12 Marks)

ent and write expressions for the same. (06 Marks)
£5 .81 ificance. (04 Marks)

ves at 40.2 kmph through still air at 30°C and 1 bar abs. Determme

1) number

ii) The Mach angle 4=

For air take y=1.4 and%&ﬁm 287)/kg K. (06 Marks)

L

A * % k k %k
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