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USN 15MR46
Fourth Semester B.E. Degree Examination, June/July 2017
Fluid Mechanics
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
1 a. Define following properties of fluid
i) Density
i) Specific volume
ii1) Specific gravity
iv) Viscosity. (04 Marks)
b. State and prove Pascal’s law and hydrostatic law. (08 Marks)
¢. Find out the minimum size of glass tube that can be used to measure water level if the
capillary rise in the tube is to be restricted to 2mm. consider surface interface with air as
0.0736 N/m. (04 Marks)
OR
2 a. Determine the total pressure on a circular plate of diameter 1.5m which placed vertically in
water in such a way that the centre of the plate is 3m below the free surface of water. Find
the position of centre of pressure also. (08 Marks)
b. Explain pressure measurement method by manometer for flow through pipes. (04 Marks)
¢. Explain:
i) Vapour pressure and cavitation
i) Viscosity of fluids. (04 Marks)
Module-2
3 a. A block of wood of specific gravity 0.8 floats in water. Determine the meta centric height of
the block if its size is 3mx2mx1m. State whether stable or unstable. (08 Marks)
b. Derive the continuity equation in Cartesian coordinates with respect 1o steady flow and
incompressible with definition express the continuity equation for steady flow and
incompressible flow. (08 Marks)
OR
4 a. Derive the Euler’s equation of motion along a stream line. Also derive Bernoulli’s equation
from Euler’s equation of motion and list the assumptions made for deriving Bernoulli’s
equation. (04 Marks)
b. A pipe of diameter 400mm carries water at velocity of 25nV/s. The pressures at point A and
B are 294:3 kN/m” and 225.63 kN/m’ respectively while the datum head at A and B are 28m
and 30m. Find the loss of head between A and B. (12 Marks)
Module-3
5 a. Derive the expression for rate of flow through venturimeter. (08 Marks)
b. A submarine moves horizontally in sea and has its axis 15m below the surface of water. A
pitot-tube properly placed just in front of the sub-marine and along its axis is connected to
the two limbs of a U-tube containing mercury. The difference of mercury level is found to
be 170mm. Find the speed of the submarine in km/hr knowing that specific gravity of
mercury is 13.6 and that of sea water is 1.026 with respect of fresh water. (05 Marks)
c. Differentiate V-notch and Rectangular notch related to discharge measurement. (03 Marks)
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OR

The efficiency n of a fan depends on density p, dynamic viscosity p of the fluid, angular
velocity w, diameter D of rotor and the discharge Q, express n in terms of dimensionless
parameter. (08 Marks)
Define and explain :

i) Reynold’s number

ii) Euler’s number

iii) Mach number

iv) Froude number. (08 Marks}

Module-4
Derive Darcy-Weisbach expression for head loss due to friction in a pipe flow. (08 Marks:
A pipe line 300mm in diameter and 3200m long is used to pump up 50kg/sec of an oi
whose density is 950 kg/m’ and whose density kinematic viscosity is 2.1 x 10 m%/sec. The
centre of the pipe line at the upper end is 40m above than that at the lower end. Tht
discharge at the upper end is atmospheric. Find the pressure at lower end. Draw the HGI
and TGL. (08 Marks

OR
Derive Hagen-Poseuille equation for a laminar flow in a circular tube. (10 Marks
Water at 15°C flows through between two parallel plates at a distance of 1.6mm aparn
Determine :
i) The maximum velocity
i) Pressure drop/unit length
ii1) Shear stress at the plates is average velocity is 0.2 m/sec force viscosity of water a

15°C as 0.01 poise. (06 Marks:
Module-5
State the Bernoulli’s theorem for compressible flow derives an expression for Bernoulli’
equation when the process is isothermal. (08 Marks
Derive an expression for drag and lift with usual notation. (08Marks
OR

A sub marine which may be supposed to approximate a cylinder 4m in diameter and 201
long travels submerged at 1.3 nvsec in sea water. Find the drag excreted on it, if the drag cc
efficient for Renolds number greater than 10° may be taken as 0.75. The density of sea watc

is given as 10356 kg/m’ and kinematic viscosity as 0.015 stokers. (06 Mark:

A projectile travels in air of pressure 10.1043 N/cm” at 10°C at a speed of 1500km/hr. Fin |

the mach number and the mach angle. Take K = 1.4 and R = 287J/kg K. (06 Mark: ;

Define the terms subsonic and supersonic flow. (04 Mark :
* %k k ok %k
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USN 15MR46
Fourth Semester B.E. Degree Examination, Dec.2017/Jan.2618
T Fluid Mechanics o
Time: 3 hrs. " -Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
S Module-1
1 a. Define fluid. Distinguish between liquid and gasses. l (05 Marks)
b.  Derive on expression for a capillary fall, when the glass tube is dipped in mercury. (05 Marks)
¢. 10m’ of mercury Weighs 136x10°N. Calculate its specific weight, mass density, specific
volume and specific graviiy. (06 Marks)
OR
2 a. Define the following fluid properties :
i) Density
i) Weight density
iii) Specific volume
iv) Specific gravity
v) Surface tension
vi) Viscosity. ‘ (06 Marks)
b. A cylinder of 120mm diameter rotaies concentrically inside a fixed cylinder of diameter
125mm. both the cylinder are 300mm long. Find the viscosity of the fluid that fills the space
between the cylinders if a torque 0.90 Nm required maintains speed of 60rpm. (10 Marks)
Module-2
3 a. Derive an expression fot the nieta centric height of a floating body. (10 Marks)
b. A jet of water from a 25mim diameter nozzle is directed vertically upwards. Assuming that
the jet remains circular and neglecting any loss of energy that will be the diameter at a point
4.5m above the nozzle if the velocity with which the Jet leaves thenozzle is 12 m /s.
’ (06 Marks)
OR
4 a. Classify the different types of fluid flow. (06 Marks)
b. A wooden cylinder of specific gravity = 0.6 and circular in cross — section is required to
float in oil (sp.gr = 0.90). Find L/D ratio for the cylinder to float with its longitudinal axis
vertical in oil, where ‘L’ is the height of cylinder and ‘D’ is its diameter (10 Marks)
Module-3 5
5 a. . What is a Venturimeter? Derive an expression for discharge through a venturimeter..~
o (16:Marks)
b. The frictional torque ‘T of a disc of diameter ‘D’ rotating at a speed ‘N’ in a fluid of

viscosity ‘i’ and density “p’ in a turbulent flow is given by T = DSsz(j)[b;; } Prove this
p
by method of dimensions. (06 Marks)
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: OR :
Explain the methods of dimensional analysis. (06 Marks)
A 30cm x 15cm venturimeter is provided in a vertical pipe line carrying oil of specific
gravity 0.9; the flow being up wards. The difference in elevation of the throat section and
entrance section of the venturimeter is 30cm. The differential U-tube mercury monometer
shown a gauge deflation 25cm. calculate :

i) The d,scharge of oil, and

ii) The pressure difference between entrance section and the +hroat section. Take the

co-efficient of meter 0.98 and specific gravity of mercury as 13.6. (10 Marks)

Module-4

Explain the terms

i)  Major energy loss

iiy  Minor loss

i) Hydraulic gradient iine

iv) Total energy line. : (10 Marks)
Find the diameter of a pipe of length 2000mm when the rate of flow of water through the
pipe is 200 {/s and the head lost due to friction is 4m take the value of C = 50 in Chezy’s
formula. (06 Marks)

OR
Derive on expression for laminar flow through circular pipe (Hagen Poiseuille equation].
(12 Marks)
A crude oil of Kinematic viscosity U.4 stokes is flowing through a pipe of diameter 300mm
at the rate of 300 liters per second. Find the head 'o..t due to friction for a length of S0m of

the pipe. (04 Marks)
Module-5

Derive on expression for drag and lift. : (08 Marks)

Define :

i) Boundary layer
iy Displacement thickness
iii) Momentum ihickness

iv) Energy ihickness. \ (08 Marks)
OR

Define mach number. With neat sketch, explain the propagation of disturbance for M < |

and M = (08 Marks)

A flat plale 1.5m x 1.5m moves 50km/hour in stationary air of density 1.15kg/in’ If the co-
efficient of drag and lift are 0.15 and 0.75 respectively. Determine :

i) The lift force

1) The drag force

iii) The resultant force

iv) The power required to keep the plate in motion. (08 Marks)

% ok ok ok %
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USN 1SMR46
Fourth Semester B.E. Degree F&ammatlon June/July 2018
Fluid Me@hamcs
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full que: a;iié, choosing one full question from each module.
" Module-1
1 Explain following ﬂmd p{opemes with relevant equations:
(i) Bulk ﬂagi‘u}us (i)  Capillarity.
(ii)  Surfacetension. (iv) Mass density and specific weight. (08 Marks)

A vertical Oap’?. 2 cm wide of infinite extent contains a fluid of viscosity 2 N-sec/m’ and
specific, gremty 0.9. A metallic plate 1.2mx1.2m x 0.2cm is to be lifted up with a constant
velogity, of 0.15 m/sec through the gap. If the plate in the middle of the gap, find the force
requ1fed if the weight of plate is 40 N.

- OR
Derive an expression for the depth of centre of pressure from free surface of llqg?ud of a
inclined plane surface submerged in liquid. (08, Marks)
Explain Gauge pressure and Vaccum pressure with reference point. o5 &(64 Marks)
An inverted U-tube manometer is connected to the two pomts A and B, of twc:s horizontal
pipes. The vertical distance between the axes of these pipes is 30 cm When an oil of
specific gravity 0.8 is used as a gauge fluid. The vertical heights of wé er olumns in the two
limbs of inverted manometer (when measured from respective q@ntf/e {ines of the pipes A
and B) are found to be same and equal to 35 cm. Determmﬁ‘..tthdlfference of pressure

between the pipes. (04 Marks)
What is metacentric? Explain stability of ﬂoatmg ‘body. With usual notation derive
expression for metacentric height for a floating body in/ 11qu1d (08 Marks)

A trapezoidal channel 2 m wide at the bottom/and ’'m deep has side slopes 1 : 1 determine
(i) Total pressure force (ii) The point of apphcatlon of centre of pressure on the vertical
gate closing the channel when it is full of Watcr (08 Marks)

Define the equation of continuit‘}} btain an expression for continuity equation for a three
dimensional steady incompressible flow. (08 Marks)
Derive Bernoulli’s equatlgm ﬁom fundamentals. List all the assumptions made. (08 Marks)

N

Module-3
Derive the expressi lgw‘ﬁar rate of flow through rectangular notches. (06 Marks)
Explain Wlth refeérénce to dimensional analysis (i) Kinematic similarity (i) Dynamic

similarity. . (04 Marks)
A horlzorita’ venturimeter with inlet diameter 20 cm and throat diameter 10 cm is used to
measure the* flow of water. The pressure at inlet is 147 KPa and vaccum pressure at the

threat 15\40 cm of mercury. Find the discharge of water through venturimeter.

T ke Cd =0.98 (06 Marks)
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6 a. Derive equation for velocity measurement by pltot ube (04 Marks)
b. Explain Mach number and Reynolds numberM S (04 Marks)
¢. The function torque T of a disc of dlameter Dirotating at a speed N in a fluid of viscosity p
and density p in a turbulent flow is g"’ ~that T=D°N p(l)[ N jl hence prove by taking
: ] P
D, N and p as repeating Varlables by Buckmgham 7 theorem. (08 Marks)
% Module-4

7 a. Derive Darcy Weisbach'and Chezy’s equation for loss of head due to friction in pipes.

o »\\ " (10 Marks)

b. The rate of flow of vater through a horizontal pipe is 0.25 m’/sec. The diameter of the pxpe
which is 200 mm “is suddenly to 400 mm. The pressure intensity in smaller pipe is
11.772 N/cm2 Determme

@ qus of head due to sudden enlargement

(06 Marks)

- aom ams)
. An onl of v150051ty 10 poise flows between two parallel fixed plates which are kept at a
7 distance of 50 mm apart. Find the rate of flow of oil between the plates if the diop of

Module-5 )
9 a. Explain the terms (i) Lift (ii) Drag (i) Displacement tthknBSS\‘ (1v) Momentum
thickness. I (08 Marks)
b. A flat plate 1.5mx1.5m moves at 50 kmph in stationary air of, ensity 1.15 kg/m’. If the
co-efficient of drag and lift are 0.15 and 0.75 respectively. De@“mme
0] The drag force. :
(1) The lift force.
(iii)  The resuitant force.

(iv)  Power required to keep the plate in mot A (08 Marks;

OR l v
10 a. With a neat sketches, explain the propogdtlon,fof pressure waves in a compressible fluid fos
M=1land M> 1. S (08 Marks
b. Find the velocity of bullet fired \Ambtandard air if the mach angle is 30°. Tak«
R =287.14 J/kgK, K = 1.4 for aif "As*:ume temperature as 15°C. (06 Marks
¢. Explain Mach angle. e (02 Marks

* ¥ k % X
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USN 15SMR46
Fourth Semester B.E. Degree Examlnatwn, Dec.2018/Jan.2019
Fluid Mecha%!:lcs
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from-each module.
Mbdiule-1
1 a. Derive the expression for cap1llary é;s%ol l1qu1d by explalmng phg@omenon of capillarity.

(06 Marks)
QQC. The plane is lubricated by
‘poise. If the contact area is
0.3 m’, estimate the terming 01ty ofthe block. ¢ (05 Marks)
c. A s1mple U-tube manogg%te? containing mercury is,connected to a pipe in which a fluid of
spemﬁc gravity 0.8 andshaving vacuum pressure i$ iltwmg The other end of the manometer
is open to atmosphere.*Find the vacuum pressure ‘m pipe, if the difference of mercury level
in the two 11mbs ;@46? cm and the height of gluwl‘ in the left from the center of pipe is 15 cm

below. (05 Marks)
2 a ression for the deptmof%entre of pressure from free surface of liquid of an
(08 Marks)
b. (04 Marks)
c. Define the following:

i) Specific weight 1) Densgr
iii) Specific gravity L iv) Spem CV volume (04 Marks)
3 a. Explain stablhty of unconstramed subm%rggd bodies in fluid (05 Marks)

b. A solid cylinder of”%lameter 4 m hasfaheight of 3 meters. ¥ d the meta-centric height of the
cyllnder when it is floating in wat%ﬁwuh its axis vertlcalM he specific gravity of the cylinder

is0.6. (05 Marks)
c. Derive the.continuity equat with respect to fluid flow. (06 Marks)
o *‘“w

4 a. Explam the following: ﬁ o

%
e

i, @ . Steady and unsteadzy flow

< (06 Marks)

c. The water, 1? fl‘owmg through a taplé‘r pipe of length 100 m having diameter 600 mm at the
upper end and 300 mm at the lower end, at the rate of 50 liters/sec. the pipe has a slope of
1 in 30. Find the pressure at | the lower end if the pressure at the higher level is 19.62 N/cm’,

mﬁﬁ@aww (06 Marks)
%@g Module-3
5 a. Derive the express1ona@for ﬂow through orfice meter. ’ (08 Marks)

-rectangular weir. 1 m wide at a depth of 150 mm and afterwards passes
through a triarigular right angled weir. Taking Cq for the rectangular and triangular weir as
0.62 and 0. 59 resiyectwely Find the depth over the triangular weir. (08 Marks)

;g"@
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a. The variables controlling the motion of a floating vessel i ter are the drag force F, which
depends on speed V, length L, mass density p, dyn: 'f‘1c viscosity p and acceleration due to
gravity g. Derive the expression for F using Buckin ha ’s 7 theorem. (10 Marks)
b. Explain: i) Geometric similarity
il) Kinematic similarity
iii) Dynamic similarity. A (06 Marks)
a. Derive Parcy-Weisbach expressionor head loss due to frictiond m a plpe flow and obtain
Chazy’s equation. ), N (10 Marks)
b. The rate of flow of water thro shorizontal pipe is 0.25~ . The diameter of the pipe
which is 200 mm is suddenlyenlarged to 400 mm. the pressure intensity in the smaller pipe
is 11.772 N/en?, determine 1 f head due to sudden enlargement, pressure intensity in the
large pipe and power lost:due to enlargement. R (06 Marks)
OR
a. The flow betwee% two parallel statlonary plgteg show that maximum velocity is 1.5 times
Y., N (10 Marks)
b. A fluid of viscosity 0.7 N-Sec/m” and sggé;ﬁc gravity 1.3 is ﬂowmg through a circular plpe
of dlamcxé%;l 0 mm. The max1mum shear stress at the pipe wall is given as 196.2 N/m®.
A ressure gradient
(ii) The average velocity )
(ii)Reynold’s number of the flow. —— (06 Marks)
S i@e@"iﬁ;
a. . ¢ (08 Marks)
b. 1 ‘%mass density 950 kg/m> and
‘Specific gravity o oy 7
i) Drag forcwen%all
11) The preggure drag
(08 Marks)
a.
o ¥
v iii) Sonic flow
1v) Supersopic flo (06 Marks)
b. Explain the terms:
1) Bounéf%&ayer thickness
ii) Displacement thickness_ (06 Marks)
c. Calculate the Mach numﬁgr at a point on a jet propelled aircraft, which is flying at 1100

knv/hr at sea-level where @r temperature is 20°C. Take K= 1.4 and R =287 J/kg°K.
’ (04 Marks)

* %k %k ok k
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USN 4 15MR46
Fourth Semester B.E. Degree Examlnatmn,fJune/July 2019
Fluid Mechanf&:s
Time: 3 hrs. Max Marks: 80

1

Note: Answer any FIVE full questions, choqsmg ONE full question fro% each module.

a.

Mo@ﬂul -1

Define following properties of flui il) Specific Volume
iii) Specific gravity iv) Viscosi (08 Marks)
An oil of v150051ty 5 poise is used for lubrlcatlon between %ﬁ and sleeve. The diameter
of the shaft is 0.5m and it rotates at 200 rpm. Calculate%mé power lost in oil for a sleeve
length of 100mm. The thlckqe:,;s ofoil filmis Imm.  # (08 Marks)

A differential monométer is connected at the two ﬁmts A and B two pipes as shown in Fig
Q2(a) The p1pe a contalns a liquid of spemﬁc gravity 1 5 while pipe B contams a 11qu1d of

08 Marks)

’ S Q2(a)@xw%
A squar& aperture in the verp%ﬁ?%lde of a tank hasuone diagonal vertical and is completely
covered.by a plane plate hmged along one of the upper sides of the aperture. The diagonals
of the aperture are 2m long and the tank contamg a liquid of specific gravity 1.15. The centre
4 Calculate the thrust exerted on the plate by the

(08 Marks)
Wodule-z
Derive the coﬁﬁtﬁ”iﬁuny equation in @aﬁesmn coordinates with assumptions. (08 Marks)
ctlon for a tw&*ﬁ@@imenswnal at the point glven by v =2xy, calculate the
(08 Marks)

Derive the Euler’s eqlf"é@?%n of motion along a stream line. Also derive Bernoulli’s equation
form Euler’s equatioﬁ” (08 Marks)
A pipe line carrying oil of specific gravity 0.87, changes in diameter from 200p diameter at
a position A thOOmm diameter at a position B Wthh is 4 meters at a higher level. If the
pressure at A “and B 9.81 N/cm® and 5.886N/cm’ respectively and the discharge is

200 liters/s. Determine the loss of head and direction of flow. (08 Marks)
1of2
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Module-3
5 a. Derive the expression for rate of flow through venturin e@?gér . (08 Marks)
b. An orifice meter with orifice diameter 10cm 1nsei;tcd in a pipe of 20cm diameter. The
pressure gauges fitted upstream and downstredam_ of the orifice meter gives readings of
19.62N/cm’ and 9.8N/cm’ respectively. Co- efﬁcwnt of discharge for the meter is given as
0.6. Find the discharge of water through plpe% (08 Marks)
‘5311 o
6 a. Define the following D1men31onless' ber ¢
i) Reynolds number ii) Froude n%; er iii) Euler’s numbc&mlv) Weber is number.
(08 Marks)
b. The frictional torque T of d»l%&& diameter D rotating at "w?peed N is a fluid of viscosity
p and density p in a turt%ul\ﬁerft ﬂow isgivenby T —QSN pd)[ = ] (08 Marks)
= D"Np
%3;% Module-4 ng
7 a. Derive Darcy — we bach expressmn for head 10ss due to friction in a pipe flow. (08 Marks)
b. A horizontal pipé:line 40m long is connec‘te?ﬂi to a water tank at one end and discharges
freely is to the.a attosphere at the other end?g@For the first 25m of its length from the tank, the
pipe is 150 diameter and its diameter is suddenly enlarged to 300mm. The height of
water 1@%1 in the tank 8m above the.centre of the pipe. Con51dermg all losses of head which
occu, gtermme the rate of ﬂow ‘qfake f=0.1 for both)sa tion of the pipe. (08 Marks)
; & OR g
8 a. Derive Hagen— Poseuilles wequation for a laminarflow in a circular mbe (10 Marks)
b. Calculate : i) The preséxge gradlent along flow _i1) The average veloélty iii) The discharge
for an oil of viscosity 0:02 Ns/m® flowingtbetween two stathnary parallel plates Im wide
maintained 10mm. apart The velocity nué@?‘@y between the@p“‘la&tg“s is 2m/s. (06 Marks)
[\ @’
) “Module-5 o
9 a. Derive an expressmn for lift and dragf'w1th usual notat m&n (08 Marks)
b. A truckkﬁ@%mg a projected area@ﬁé 5m” travelli 182 taQOkm/hr has total resistance of 2000N,
of this 20% is due to rolhng%gtlon and 10% is due to surface friction. The rest is due form
drag “Calculate the co- efﬁ@”@@t of form drag Take density of air 1.25 kg/m (08 Marks)
M@W&@ b
10 aﬁbefme the follo%% ‘*&w1th respect to boundary layer concept i) Boundary layer thickness
i) Dlsplacement% kness iii) Momentum thickness. (06 Marks)
b. Define : 1) Stibsbnic flow 11) Sqni w i) Supersomc flow. (05 Marks)
c. Find the Woclty of bullet ‘firéd in standard air if the Mach angle is 30°. Take
R = 287. lfjﬁ(g Kand K=1 %yfor air. Assume temperature as 15°C. (05 Marks)
% 3k %k %k X
AL 20f2
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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)
1of2
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A partially submerged body is towed in water. The regis 1ce ‘R’ to its motion depends on
,,,,, y, velocity V of the body and the

acceleration due to gravity g. Show that the res1stanc 0 the motion can be expressed in the

form R = pL*V? (b[( j (L% H (10 Marks)
pvL j\ V
Explain following dimensionless number:;
i) Mach’s number (M)  1i) Reynold’s number 1i1) Euler’s number: (06 Marks)
Derive an expression for Darcy-W béch equation for loss of head due to friction.
(08 Marks)

A horizontal pipe line 40m’ long s connected to a Water tank at one end discharges freely
into the atmosphere at the other end. For first 25m its length from the tank, the pipe is
150mm diameter and its diameter is suddenly enlarg s to 30mm. The height of water level in
tank is 8m above the'center of pipe. Conmdermg/,all losses of head which occur, determine
the rate of flow. Take/f = (08 Marks)

Derive the Hagen—Pmseullle equation for lead loss in circular pipe through laminar flow.

(10 Marks)
Determm L
) & Pressure gradient
ii)  Shear stress at the two horizontal plates
iii)  Discharge per meter,width for laminar ﬂo «

yf mifwith a maximtim velocity of 2m/sec

between two plates whlch are 150mm ap Given p = 2.5 pa-sec. (06 Marks)
Module-5
Explain the follong i) Momentum thlckniess i) Energy"fﬁlckness (06 Marks)

v) The direction,of resultant force ,
) Power exerted by air on the plate. (10 Marks)

Obtain an expression for veloctty 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 an altitude 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 o.. (04 Marks)
Differentiate between

i)  Stream bpdy ‘and bluff body

ii)  Pressure.drag and friction drag. (04 Marks)

* %k 3k %k 3k
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Fourth Semester B.E. Degree Exammaglon, June/July 2019
Fluid Mechamcs
Time: 3 hrs. Ny Max. Marks: 100

Note: Answer any FI VE, full questions, choosing
ONE full questton Jfrom each module.’

%—MM .
1 a. Define the following propertie ﬂuld with their units. f;:q

i) Mass density i) Viscosity, u) Surface Tension 1v) Capdlarrty v) Cavitation. (10 Marks)
b. Give classification of ﬂulds Explam ‘ (10 Marks)

50, will be treated as malpractiee.

o OR

g‘ 2 a. State and prove Pascal’s-law. (10 Marks)
= b. Explain the followmg simple manometers : .

2 - i) Piezometer £ ‘*11) U-tube manometer 111)*Smgle column monometer (10 Marks)
g (‘-tl ; R B /mwﬁ%

< <

g o - Modiile-2

28 3 a. Defines ) Buoyancy ii) Meta centre - : (04 Marks)
§ & b Deﬁne X i)* Steady and unsteady 6% ii) Uniform and n

o iii) Laminar and turbulent flow. , 4 (06 Marks)
PR ¢. Derive the continuity equatron in three dimensional eady, incompressible flows. (10 Marks)
58 ks -

=8

e

)

25 4 a. Derive Euler’s equatron of motion for a steadyxﬂow and deduce Bérnoulli’s equation.
58 : é £, Y ) (10 Marks)
g2 b. The water is ﬂowmg through a pipe havm0 diameters 200m and 10cm at section 1 and 2
25 respectively. The rate of flow through prpe is 35 liters/sees. The section 1 is 6m above datum
S 2 and section 2 is’4m above datum %‘H the pressure at section 1 is 39.24 N/em?®. Find the
é. g 1ntensrty of pressure at sectron 2 ‘ (10 Marks)
o
gé 5 % Module-3
; éj 5 a4 Derrve expressron for actual discharge thrquOh orifice meter. (16 Marks)
5 b. A horizontal verrturrmeter ‘'with inlet and hroat diameters 30cm and 15cm respectively is
5= used to measure the ﬂow of water. The' readmg of differential manometer connected to the
& gn “_inlet and the throat Is 20cm of mercury +Determine the rate of flow. Take Cq4 = 0.98.
2 (10 Marks)
g2
S &
s 2 L ) OR
- : 6 a. Explain different types of similitudes. (08 Marks)
7;' b. The pressure differences-Ap in a pipe of diameter D and length £ due to viscous flow
2 depends on the velocity 'V, viscosity p and density p. Using Buckingham’s m-theorem,
g obtain on expression for Ap. (12 Marks)
g
= Module-4
7 a. Derive Darcy < Weisbach equation for determining loss of head due to friction in a pipe.
(10 Marks)
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distance y from the plate and u U at Ty d, whe er § = boundary.lay

17MR46

The rate of flow of water though horizontal pipe is 0.25m’/s. the diameter of the pipe which
is 200mm is suddenly enlarged to 400mm. The presgure intensity in the smaller pipe is
11.772N/cm?. Determine : 9 4
i) Loss of head due to sudden enlargeme
ii) Pressure intensity in the large pipe &

1ii) Power lost due to enlargement

(10 Marks)

Prove that the velocity distribution across a cross section of-a circular pipe during viscous
fluid flow is parabolic in natur€.“Also show that the maxrmum"velocrty is in the centre of the
pipe and is equal to twice thé' averaoe velocity. g (12 Marks)
A crude oil of viscosity égrO 97 poise and relative density 0.9 is flowing through a horizontal
circular pipe of drameter ﬁOOmm and of length lorﬁt’Calculate the difference of pressure at
the two ends of the prpe arf 100kg of the oil is collected in a tank in 30secs. Assume laminar

flow. & (08 Marks)
A

Al

; MOdlﬂe-S
Define: i) Drag il) Lift. " (04 Marks)
Derive an expression for drag and lift. (08 Marks)
Find the " “displacement thickness. the, momentum thickness and energy thickness for the

e (o \"“” «ﬁﬁ%‘g@y

velocity distribution in the boungary layer grven b; , where u is the velocity at a

?é%? thickness.
o) (08 Marks)

e

&

. (10 Marks)
An aeroplane is ﬂyrno at an altitude of. lSl\m where the temperature is —50°C. The speed of

the plane corresponds to Mach Number of 1.6. Assummg K =14, R=287J/kg K for air,
find the speed of the plane and %a% angle a. agnay (08 Marks)

DeﬁneMach number. i @};V (02 Marks)
S

2oL
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