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Fourth Semester B Degree Examination, June/July 2017
Fluid Mechanics

e~ hres Max. Marks: 80

Nore: vaswer FIVE full questions, clhoosing one full question from cach module.

Module-1

Fooas Detine compressibility o o Hued Derive o oxprossion tor compr sasibilinv of o fluid
LT O ISeRTTOPIC COMr e o (04 Mlarks)
booov te horont plate o cren Vs plaecd midv oy e a vap of hewat ThTobethween two

horzontad plane surtces e cap s Glled wiah o Bgueod o viscosity oo The plate requires a
e o move with acenstann velociy N The eapos now filled with another liquid of
viscosite e and the same prae soolaced gt distance oL g from one wall and parallel o it

banerinenis indicate tat o the same veloeinn Vo the foree required woas same. Prove that

i
il i 07 \hll'l\s)
bl
Cov o manometer iy sl o measare the pressire of oil e specitic cravity 0.83 flowing

m o neeime ds et end

atmospieres The centre ol the ppe s TOG mey hetoan the devel of mereny i the right timb,

coocennected o the pape and the rieht Soab s open 1o the
[ S

FEthe datterence ol mercuss woved e the two babs i\ Lo mm. determime the absolute

pressurs of otbmthe pipes Fake ctmospheric prossere 00 K% (05 Varks)

OR

2o Derbve an exoression for v dent of centre of aressure from free sue ace of liquid ol an
chned vane surtace senmersed i te igquid (08 Varks)

b Vovcooden eviinder of spectic oy 06 and cirenlar incross section 1 required o {loat in
cobotspecitio graviy O e he T D rate tor the ey tinder e float scith s longitudinal
aniverticabin ot wiere T Beivht of the extinder and D is s diare ster (08 Marks)

Module-2

Sooa Dern s e continaily et e tiree dineensonat Cartesian coord nates for a steady

meompres<sthle tlow (06 Marks)
b Nrine the expressions Tor coccloration of o e s v and 2 divections. DilTerentiate
Benwves focaland convective oceleration (05 Marks)
oo he velociy potential functon o s einven by anexoresston o 20ix v ) Show that it
representy i possible case o D o (05 Marks)

OR

4 Perne un eapression tordscharee throush oy aba notch, (06 Marks)
NN pamey has tapering pepe ey fulb o saders Phe pipe s placee vertically with the
drimerer ct the buse amd s her o m ane G0 rospectively s The pressare at the upper
cid e dmm o e vacas o woaie the prossure at e fonwer end s TS ANme - Assume the
Dead o o be 20%0 o the Jeiterence e the velocr tiead Caicalate the discharge. The tlow
s vestrec e upawardss The dheecac s ot crenvation - Y SN . (10 Marks)
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Module-2
Prove that the velocity distr bution across . beiess weetion el a cireutar pipe during viscous
e masimum velociing s de eenie of the

(10 N arks)

et

Muid o is parabolic i naiare Ao show i
pipe ard Is equalto i oo the averice el
Water 1013 Cilows botveeen twao paralict platos e distanee of f.0 mnapait
i Mavmum velociiny

i Prossure foss pud it lor e
Fihe verine velos ey s s \scosity ob el RSN

Ui Shoar stross b i i
(06 MVarks

001 poisa. Fake unit wieth of the plte,

OR

Dierive Darcy-\ cisbach cdt Alion for deternimr s foss o hend due to ehion s a e
8 Varks)

o pipe of diamea Wi at the rate of

A of of speciiic gravits 100 Fow g throd
S00 1o s Find the head s due to [Fiction il pover required temamiain he How tora

lenatl of TOO0O Lake mincmatic v iscosity obot 029 stohes. (08 Marks)

Module 4

W hat s the meaning ef boundars Tayer sepasiin? 22 W hat s the etfeet o nressury aradient o1

boundary layer separation” (08 Vrks:

Using Rayleigh's meihod show that the pewer | developed by o hvdrauhe terbine s phved
N D 1

v N D where podensiy o hguds ™ rotationa’ speesd ot turbine

oft

Fpm. 1) diamater ol the tunner, ST workme hewdl o aravitational aceeleration. (08 Marks

OR
[he rate of discharge € ela contrifugal pump s dependent upen denaiin ot Huid o
punte speed Norpr e of the impebo 1Y prossare P Viscosity e Huid e S
P L

Buck ng Hlam s @ - theoren method. show thae ~0 ND o o 4 {08 Viarks
YN oD o

|
Rl 0.8 - 8w e hing SN st angie ol 12 o the Dosontal The st
Attacied o the kite makes anangie o 1 e the horizontal The pudl on the strng

A1 ETS N when the wind s Howing ot g spoed ol 30 K hr i e correspondin

coclticiont afdrag and i Fake densiteomam ke (% VEark
NModule-2

Shovw that the veloity o a soumbwave s o pircsaabe o mediun i civen by
where k and pare bulk modules of clasticity ard censity of the Tuid respectively o (s Mark
Calealate the velocity ard mach numbes of aapersonic atreratt e aian aftitide

TOUH M where the temoerature s 280 K. Cownd e aireralt is heard 2oy seconds atiert
ahe v band KOOORT [NEN

(8 Mard

pas~ape of the areraften tive head of anobservar,

OR
Deme stagnation wemperatiine ob @ Pl Show i the stagnation iamperatare and st

remperatures are related by i S e ratio ol specttie heatsom o me

nun b, EYPTE

VMo tion the apphcations and hotatiens iy ceputationas urd dynaree, (H8 M
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