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.;flk"6iure-r ;-*;M

Define the following properti".Whffiite their sl urritsi
(i) Specific weisht fii)ffidliiatic viscositv (iii) Sneiific(i) Specific weight (ii)ffip.liiatic viscosity (iii) gpecific volume
Define surface tension of a fluid:. Derive an expression for surface tension o
(i) liquid droplet , 

"" 
,(ffil Liquid jet u.t*

(u )pecltrc wergnr (ll) lnpmattc vlscoslry (u1) ;peclhc volume (06 Marks)
Define surface tension of a fluid:. Derive an expression for surface tension of a :

(i) liquid droplet , (lll Liquid jet ,.i""- (06 Marks)
The dynamic viscositfgf an oil used for lubricatiffibetween a shaft and sleeve is 6 poise.
The shaft is of dianrpld 0.4 m. It rotates at 190 rpm. Calculate the power lost in the bearing
for a sleeve length,o{9O mm. The thickness of g" oil filrn is 1.5 mm. (08 Marks)

,'ar,*r.'m*t Ofu*''
State and,,piBve:Pascal's law. _ .rr (06 Marks)
Derive"dri'"'eNpression for total pres-s!,i]-S,.and depth of centrer4f pressure for a vertical surface
submbrg$d in water. 1,_=ir- *1" (06 Marks)
Determine the total pressure andtehtre of pressure oq ffisosceles tria4gular plate of base
4 m and altitude 4m when i,tis i ersed vertical$,in qtts$,il of specific,gyavity 0.9. The base
of the plate coincides witfutdb,,free surface of oil4"\ .- =.*fr" (08 Marks)

-:"
Module-2 , :''

Define: '' d*

(i) Buoyancy _,q*'*,n,,1,, (il[.Ceqtfe of Buoyancy-=*q','
(iii) Meta centqirn*:" (iy) kleta centric height wtr (08 Marks)
Explain the methdd to find the metaben\ric height experimdrtally. (06 Marks)
A block of w6od of specific gra$iq.0.7 floats in w#er,'Determine the metacentric height of
the Ulg .flfts size is 2m x l1n (06Marks)

,, , =.r&**Ji OR ,"::,,.,,.

Differentiatebetween: t

"'{ii) Laminar and-*t#bdent flow 
;jr.

(llt) uompreqstDrc$ano mcompresstDlq Ilow (06 Marks)
b. Derive the er$tinuity equation -inYt$fte dimensional Cartesian coordinates for a steady,

i-^^*^-ooa'ifti1-.+r,,;,1 +r^.,, \*"'-r"

discharge through the pip,6,ff$e velocity of water at section I is 5 m/s.betermine also the
velocity at section 2. 

dj$*=' , (06 Marks)

Module-3
a. Derive Euler's erg{..[$on of motion along a stream line. Deduce Bemoulli's equation from

Euler's equation.S-tate the assumptions made. (tOMarks)
b. A pipe line caiiying oil of specific gravity 0.87 changes in diameter from 200 mm at a

position A to 500 mm at aposition B which is 4 m it higher level. If the pressure at A and B
are l0 N/cm'and 6 N/cm'respectivelyand the discharge is 200 littes/s. determine the loss
of hedi}Er-id the direction of fluid flow. 

I of 2 
(10 Marks)

.::::.:....."..

l" .,.1t,. 
'';ri



'*_,1+,::. 

*

oR ''aY*i'i i..{$l

Derive Hagen-Posseuille's equation for laminar flgy,throtrgh a circular pipe. (12 Marks)

Water at 15oC flows between two parallel plates,a{}$fitance of 1.6 mm apart. Determine:
(i) Maximum velocity (ii) Pressure loss per r+,iqle?igth (iii) Shear stress at the plate if the

average velocity is 0.2 rnls. Viscosity of wS.efhi""'f5oc is 0.01 Poise. T.p.*p.,unit width of the

plate. 
=illp'$t 

o8 Marks)

Nffih'dute-+ ,,,r, d'

Define the following with respect,,ffig--uiidary layer: ,arrri,*,,

(i) Boundarylayerthickn"s gq, W (l)Displacementth&&itess
(iii) Momentum thickness 4f4tu8i=i (iv) Energy thickness (08 Marks)

Define Drag and Lift. I rii" (04 Marks)

A flat plate 2m x 2m mdiffiwith a velocity of 50 tm/dim air of density 1.15 kg/m3. If the
coefficient of list and ffiWe 0.75 and 0:15 respeofripe,fy, calculate:
(r) Drag force .,,,+ *3h" (ii) Lift forceu ry.

(iii) Resultant for"C ,*rJ;-":exerted on the plate (08 Marks)

la.

8a. Explainth,&..lhwingsimilarities: .+,

y =.ftt and R:287 J/kgK. (06 Marks)the Mach number and Miohangle. Take

d*ffi
'M \i nn

,frfrf**
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b.
c.

10
i',,..=::,'"= ,*#h)' 0R-
a. Define stagnation&{gffiperature and stagnbtion pressure. Derive the relation between them in

terms of Maffildhber. ,.*et'..'"" (08 Marks)
b. What is CW&\&ntion the applibetiohs of CFD. (06 Marks)
c. List any sii$*i,rhitations ofCFD.* - (06 Marks)
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