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Mechanics of Fluids
Tirne: 3 hrs. ,i'i....':" .,,.,.Max. Marks: 100

Note: Answer on{,,,ffi'W'full qaestions. 
,.._t. .

" ;:

I a. Define Capillarity and Surface Tens.ion.'Ottain an expression for gapillary rise. (10 Marks)
b. If the velocity profile of a fluid,qiyes* plate is parabolic w.jj$ the vertex 20 cm from the

plate, where the velocity is 120 ff,pbc. Calculate the veloc,ff$adients and shear stresses at
a distance of 0.10 and 20 cmnfrom'the plate, if the viscosity:of the fluid is 8.5 poise.{,""i (10 Marks)

.. ."4-- , "2 a. Obtain an expression.foi$-'&lined plane surface sub_ryre,iged in liquid. (10 Marks)
b. The diameters of a smalt piston and a large piston of a hydraulic jack are 3 cm and l0 cm

respectively. A Q&p 5f 80 N is applied on the s,rnall piston. Find the load lifted by the large
piston when (i['qfl-h'& piston are at the same [evel (ii) Small piston is 40 cm above large

'ttt",,,,,,.."

3 a. Explain,,{he Siiurce flow and sink.flow. Obtain an expression for doubled flow of stream
function. (10 Marks)

b. Obtd:ih'tn expression for continuity equation for a three dimensional steady incompressible

.",,.,,,,,,,t,,: (10 Marks)

a. For a finite control vob#ii',,fiied in space. Derivo momentum equation in integral form.

b. The velocity potentialtiii.,,on i, gi".q'+Ei*r, calculatelhs,,. velocity ."*r"rJi[T?'ff]
point (4, 5). Detemine the value of s1re.affi'{6rmula. 4ffi*}.. (10 Marks)

-1

a. Obtain un.*pr.riion for five dimensionless numbers. (10 Marks)
b. A pump has a tapering running."full of water. The pipeiis placed vertically with the diameters

at the-b,pse;and top being l.:2-,m.and 0.6 m resp,qotiVely. The pressure at the upper end is
240 mdbf Hg vaccum, w,[,,1Gthe pressure at t[,F li$wer end is 15 kN/m2. Assume the head
loss-to"be 20o/o of differen f velocity h-q{$, Calculate the discharge the flow is vertically

.,.1p*urdr 
and d'ifference,o{r€levation 3.9 rn'l ' (10 Marks)

a:,,,,,,,,,,,tUsing Buckinghafuis'n-theorem, show ^that the discharge Q consumed by an oil ring is given
-t u o, wlbvO=Nd,l F, : --l-lLpNy 'pN'd' 'pl.l'd.l (lo Nlarks)

b. Obtain an *fiession for discharge through a orifice meter. Define the orifice meter.

, . .. (10 Marks)

a. Find the displacement"tfibkness, the momentum thickness and the energy thickness for the

,lo.,a' io -i',o^ h., ' - r(Y') -(Y)'velocity distributiio.n in the boundary layer is given by, :r tqlwt rr 6rYwrr "t, IJ -'(AJ Iarl
b. Derive an expr#ion for displacement thickness, energy thickness.
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Derive an expression for Drag and lift' ,J"i.,,,, '' (lo^Marks)

A flat plate i.5mx l.5m.ori, at 50 km/hr. In a stationaffiir of density f .i5 kg/m3. If the

co-efficient of drag and lift are 0.15 and 0.75 re$ectively. Determine (i) Drag force

(ir) Lift force (iii) The resultant force and (ir) t{#power required to keep the plate in

17AE/AS35

motion. ;6. = (10 Marks)
. t leP''W:
i.'i:::!i*

Derive Bernoulli's equation for adiabatic q,edClothermal process. r{, (10 Marks)

A gas is flowing through a horizontal plffiich is having area oferOfu'section as 40 cm2,

*Gr. pressure is 40 N/cm2 and temffiiitiffe 15'C. At another do-ot'ion the area of cross-

section is 20 cr] and pressure is 3fu|{iffiF 6urg.). If the mass r-atfbf flow of gas through

the pipe is 0.5 kg/s, find the velffiiB}"of tne gas at these sgCtfiErns, assuming an isothermal

changi. Take R = ZSZN-nyf<g;GafteFitmosphelic pressure;?Tffi/cm2. (10 Marks)
""*3 "s$

Obtain an expression for vdiopjty of sound wave in q cornpressible fluid in terms of change

of pressure and change SfdpnSity (10 Marks)of pressure and change qffi;iy. *.,+ (10 Marks)

Sketch the nature of p-rffiSation of disturbance in.gompressible flow when Mach number is

more than one, e*ffi]tBoire and less than one. 
,,, "'' 

(10 Marks)
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