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Fourth Semester B.E. Degree Exandfrdfibn, Feb.lMar.2022Fourth Semester B.E. Degree Exa@atibn, Feb./Mar.2022
Fluid Mechffi,fiEs

d,,.

Time:3 hrs. m* ..@ Marks: loo
Note: Answer any FIW full questions, cftfrffi ONE full questionfrom'iich module.
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a. Define the following fluid
i) Density

b.
c.

ii) Weight density '$ Tp
iii) Specific volume u*W".-# 

u

iv) Specific gravity.{d}W.
State Newton's law offfiffisity.
The dynamic visc@ffif an oil, used for lu

,{
rS

2a.
b.

(08 Marks)
(04 Marks)

a shift and sleeve is 6 poise.
The shaft is of dianft#? 0.4m and rotates at m. Calculate the power lost in the bearing
for a sleeve lenstli*hf 90mm. The thi oil film is 1.5mm. (08 Marks)

(08 Marks)
3cm diameter.'It is used for

. {;';.#'7 (04 Marks)

and the vacuum pressure at
through venturimeter, take

(08 Marks)

c. A differential manometer i"q cohnected at the
mercury level as 15cm in.4,;$;ipe containing an
ofpressure at the two p-g-jffi 

,r1r &f

3 a. Define the terms.=b.tlbyancy and cent[
b. Derive continffiquation in 3D CgUt

c. If for a two-difrre{rsional potential H

a. Define the terms,.b.I+byancy and centre g-fhffiIancy. 'j ". (04 Marks)

c. If for a two-dffiehsional potential'fl8w, the velocity potdhtial is given by 0 : x(2y - l),
determine.$dvelocity at the pglIx* B6"S). Determipffiifp the value of stream tunction y at
the point P. " n ., 
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': ,' I (08 Marks)
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4 a. D,prl$e Euler's equation4ofgqotion and dedgcnritto 'Bemoulli's equation of motion.
dWffifu ,,*w*d' 

* 
+....* 'j' (12 Marks)

H,#.*.& nor-"niform p?4*9ffi pipe line 5m lon€ is laid at a slope of 2 in 5. Two pressure gauges*l"Lach 
fitted at upfuffifra lower ends lead 20N/cm2 and 12.5N/cm2. If the diameters at the

upper and lory6g4nds are l5cm, aod' 10cm respectively, determine the quantity of water
flowing pepge&dffiU fury o (08 Marks)*q, 

,s

5 a. write u rror. or' 
Module-3

D Venturimetet #.+
ii) Orifice meter u* 

o*

iii)^V - notch *^\
iv) Rectangular'ffihes. (12 Marks)

b. A horizontal Soffiirimeter with inlet diameter 20cm and throat diameter 10cm is used to
<- lF^trt 2

measure the fuw of water. The pressure at inlet is 17.658N/cm"
the thro-g*his 30cm of mercury, find the discharge of water
Q6: $.98['
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6a,
b.

7a.
b.

8a.
b.

c.
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OR ffi fY'
Define Similitude? Write the types of Similarities. ", ; W (06 Marks)

Define the following non dimensionless number d*t'k*
i) Reynold's number Wi;.'

llf ffi:l,llTH, ;" dF* (o6Marks)

Using Buckingham's n - theorem, showfu&il*The validity through a &ffiiar orifice is given

(12 Marks)

of l.6mm apart.

i) The maximum velocity\ '" ' 
'

ii) rhe pressu* dd;d&ffiensth }fu

9 a. Derive an expiE!flsfon Drag and lift. fu.:'&**' " ,f' (10 Marks)

b. A truck [avidg a projected argqpfY5m' travelliq@.W0km/h has a total resi

hte$ffi ke"average veloc itle ist.2mls. the visco sityiii) The shear stress at th€-walls of the p

^f .',^+-- -+ I <o/a io..-iJ,o- oo O fl1 -^io-",:... "1.,'H 
*\* /{lR Morlrs\;iven as 0.01 poise, ' **#" (08 Marks)

d" q*: ., \e q$a/"ry" rvrb&ufe-s n

. 
-.-D 

_.- ..--- . q, Iii

A truck $.avi#g a projected argq*ofY5m' travellingdt.,T0kmlhr has a total resistance of
2000N r 2Aohis due topr$llii1g friction and lff/o'is due to surface friction. The rest is

due tolfffi"drag. Calculatg*hrg.*"ol"mri"nt of forffi;Jrag. Take density of air : l.25kglm3.L!Z.i+!qi*4r sro6. v@avs^*rwlrY,t?-
' f - d.'*a - ,$aJdrr __ 

qr, *,, d - (10 Marks)
':1 ir::::ii+ '::i:;::i'tr l|{

x#
- ;p Sfl f).R:=.,,.",*u":':=",, * 6,w OIt=..'.,.

10 ql.u,,rperive an expresffi ffi velocity of sound wave in a fluid.
b.: 'befine the followiafi''r u*.

Lt) rne pressure oropl
iii) The shear stess at

(10 Marks)

i) Subsonicfud Jry*-i, Sonic fu*,J fury*
iii) Super-&nic flow. * "* (06Marks)

. ,,tir

*****

c. Find the speed of the sound4yaVe in air at sea-level where the pressure and temperature are

10.1043N/c-'1ubr1 and JSgprespectively. Take R :287JkgK and K: 1.4. (04 Marks)
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by v=JzgH*[*,;h] *h"r.-{.iM'th" head causin- 
re-y'is 

the diameter orthe

orifice, p is co-efficient of visg'offiO is the mass densityfl d g is the acceleration due to

gravity. i# ;i! (08 Marks)

..s;,. +.-1:'fl 4t\-
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Derive Darcy- Weisb$hffi{uation for loss ofheaffStl,E to frication in pipes. (10 Marks)

An oil of specific ggry{ty 0.9 and viscosity 0.06 Bpise is flowing through a pipe of diameter

200mm at the r6*oVffi0.Us. Find the head lost.foe to friction for a 500m length ofpipe. Find

the power requipd'.to maintain the flow. - ;'" (10 Marks)
.'. "q,' ql"


