
USN ISAE/AS35

Max. Marks: 100

(04 Marks)

Third Semester B.E. Degree Examindi6n, Jan./Feb.2023

Time: 3 hrs.
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(07 Marks)a. State and prove Pascal's law.

b. Anqpq{rtitrk contains water upto.Sr&epth of 2m and above it an oil of specific gravity 0.9
for a depth of I m. Find the pressure intensity i) At the interface of the two liquids
ii) At the bottom of the tank. ., ,1, , (05 Marks)

c. A rectangular plane surface 3m wide and 4m deep lies in water in such a way that its plane

makes an angle of 30'wlththe free surface of"water. Determine the totai pressure f,orce and
position of centre of pressfire, when the upffigdie is 2m belo"y thO free surface. (08l\{arks)

Mechanics of Fl0,ids

Note: Answer any FIVE full questions, choosing ONE fall questionfram each module.

-Module-l
I a. Define Mass Density, Speciflo-rE&ity, Viscosity and Surface tension, with their S.L Units.

'''t;;'&"':::'L:1$":' (08 MafkS)

b. A cubical block of sides lnl,,iind weighing 350N slides down on inclined plane vuith a

uniform velocity of 1.5ds. The inclined plane is laid on slope of 5 vertical to 12 horizontal
and has an oil film o-f,J.0inm thickness. Calculate1he dynamic viscosity of oil in poise.

. (08 Marks)
c. Determine the spefifrc liavity of a fluid having viscosity 0.05 poise and kinematic viscosity

0.035 stokes.

,11,,,,, ,,,,i1, Uo4pte+ ,.*t,, r,

3 a. Derive an expfo,*iion for continuity e{Tration in three dimensions, for steady incompressible
fluid flow. 1lo Marks)

b. The stream function for a2 - D flow is given by Y = 8xy. Calculate the velocity at a point
P(4, s):lFiiid also the velocitf,potential *nrrton. ',,,,'l

OR
Explain types of particles motion with neat sketches.

(10 Marks)

(10 Marks)
b,, 'Foi the finite contd,v6lume fixed in spaCe;'derive momentum equation in integral.form. 

-

. . ,,, (10 Marks)

i ,i. .',,.,'.Modulc:3
5 a. Derive B@orrlli's equation t"A"t rf*t .q*tion. State the Bernoulli's theorem and the

assumptions made. ,. i: (08 Marks)
b. The water flowing in a ho*ikontal pipe line whose discharge is measured by a venturimeter.

If the ratio of upstrear{rdidineter to that of throat is 2:1, upstream diameter is 300mm. The
difference of pressure between the throat and upstream is equal to 3m head of water and loss
of head through meter is one eighth of the throat velocity head. Calculate discharge in the

OR
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pipe in litres/sec. (12 Marks)



,,''.,i', 
18AE/A'35

a. Using Buckingham's n - theorem, show that the discS/L,g" q;.ooru-ed by an oil ring is
given by ,",

T

Q: Nd3 O I t't 
= . -j-= +l where= LpNd" pN'd" pN'd_l

d is the internal diameter of the ring ; lsis the rotational speed , F.,g::,the density ;

p is the viscosity ; o is the surface tensioil'and W is the specifrclw,,eight of the oil.

b. Define Reynold's number. Derive aribxpression for Reynold's nur,nber. (05 Marks)

c. A pipe of diameter l.5m is requkBd to'transport an oil of specific gravity 0.90 a.nd viscosity

3 x l0-2 poise at the rate of 30M:litres/S. Test were conducted on a 15cm diameter pipe

using water at20"C. Find thOv€locity and rate of flow in the model. Viscosity of water at

(10 Marks)

(05 lVlarks)

(10 Marks)

7a.
b.

c.

8a.
b.

9a.
b,

c.

l0 &;

b.

'',:,'r.' @"",, .'t

Derive an expresqibp foi drag and lift with a-neat'sketch. _ 1 -. (08 l\Iarks)

A jet plane whi@ *eigtts Zg.+l kI.{ and hraWg a wing area of 20m2 flies at a velocity of
950 kn/hour, r$&dn the engine deliver{.[!J7.5 kW power. 65% of the power is used to

overcome thd drag resistance of the win$..ealculate the co-efficients of lift and drag for the

wing. The d"";Sity of atmosphere air-,is 1.21 kg/m3. (08 Marks)

Explain Boundary layer concept with neat sketch. 
, 
,.. , (04 Marks)

obtain an expression for-!o Karman ufrtntu.m"#&*, equation. , , 
'';"- (12 Marks)

Define Displacement thi*hess and Momentilitl"thickness. Deriveair expression for the

Momentum thickness. (08 ]larks)

rvroouie-s..,'.,: 

-

Derive an explgssron for velocrt, 
qffiWd 

wave in a.fluij in terms of bulk *oo"tlio 
Marks)

Define MachvNumber. Explain-{;pe$6f flow based,&ri_ 4ach number. (04 Marks)

An Airpltane is flying at an-atitfr& of l5knL whepe.the temperature is -50oC. The speed of
the p.lf;ne,corresponds to l$cftlhumber of 1.6. Assdme K = 1.4 and R = 287 J/kg K for air.
pind tne speed of the plane in km/hour and Mach angle o. (06 Marks)

20"C = 0.01 poise.

o'R'
'r,Explain Propagalion of pressure waves !n a compressible fluid"

point on the'hose of the pl4ne. Take K = 1.4.

Find the Mach Nrrlnber when an A"eroplane is flying at 1100 km/hour through still air having

a pressure of'7N/cm' and tempeiiiure -5'C. Wind velocity may be taken as zero. Take
R = 287.t4r#t<g K. Calculate the Pressure, Temperature and Density of air at stagnation

****'*
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(10 Marks)


