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Time: 3 hrs. Max. Marks: 80
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Note: Answer any FIVE full question$ c#i:iq!1fu ONE fall questiont$oltt each module.

.r-'i'r,:@L
a. Explain the phenomenon of cap_,il,l6$itf. Obtain an expressign ryr Capillary Rise. (04 Marks)

b. With a neat sketch, explain ttlo'%lffitdng of differential U ;tribe manometer and derive an

2a.
in water in such a Way that its

the
:l (05 Marks)

(05 Marks)Briefly earpldln the three condi ftr@floating bodies.
of two parts made of different

matet$}sl The first part 1iq1,"lffi long and of specific gravity 6.0. The other part of the

cylinddr is made of the,inihterial haviing sp-ec,i_fic gravity 0.6. State if the cylinder can float

1 . 5m respectffitir Determine
plate. -';' r

vgrtically in water. ,. .. t,,,,,." (06 Marks)

Module-2
a- Define the follp*,iiig : i) Stream& ii)^ Stream tube iiD Streak line. (06 Marks)

b. A stream f*ncttqn is given by Y*.2x2 - 2f .

i) Showtfi[t ihe flow is irrotational.
ii) Find the resultant velocitl at a point denoted by x = I and y : 3.

iiD Find the velocity pqffir,itial 0. (06 Marks)
c. A 25cm diameter pipe carries oil of specific gravity 0.9, at a velocity of 3m/s. At another

section the diameter is 20cm. Find the velocity at this section and also mass rate of flow of

OR
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oil. (04 Marks)



a

4a.

b.

5a.

b.

6a.
b.

C.

State Bernoullis theorem for steady flow of an inconpres(itle fluid. Derive an expression
for Beroullis equation from first principle. (07 Marks)
Water flowing through a pipe of 30cm diameter,ib placed in an inclined position where a
venturimeter is inserted. The throat diametei M venturimeter is 15cm. The pressure
difference between the inlet and throat is measured by a mercury differential manometer
which gives a reading of 40cm. The loss o$h.,eiid between the inlet and throat is 0.5 times the
kinetic head of the inlet. Determine the:rflow iate in litres/sec. (07 Marks)
Find the discharge over a triangular NoiEhirf u"gle 60o when the head over the V - Notch is
0.3m. Assume Ca:0.6. ; t."']' ."i,,, ' (02 Marks)

,.rl:.:.!tlil']l,

""-{&' W J'*- ar.

" ''*, = 'Module-3 a! "-"

Sketch the shear stress and vblocity profile across a seqtion of a circular pipe for laminar
flow. Write the expressiga;, fof max. shear stress a4gkgax velocity. (03 Marks)
Derive Hagen - PoiseuilleS equation for viscous'.,flow ttrough a circular pipe, given the
expression for average velocity

15ME44

(07 Marks)
f -aplR'va,s:I 

r",] ,,

c.

c. An oil of viSco$ity 1 Pa-S flow between two parallel fxed plates which are kept at a distance
of 50mrn llpart. Find the rate of flow of oil between the plates if the drop of pressure in a
length Of1"Jm be 0.3N/cm2. The w-rittir of the plates is 200$m. (06 Marks)

Briefly discuss about the types;of energy or Head l6!.!es through pipe.' (04 Marks)
A piping system conslg'tryilf three pipes arrzinged-in series. fhe ilengths of pipes being
1200m, 750m and 600fus a.nd diameters 750*q$tdi0mm and 450mm%spectively.
i) Calculate equivalgnf"length of systtryffi.quivalent {a4eter of +SOmm plpe.
ii) Calculate equlq4Gnt diameter of tnelgffim for an equivfr-lffit length of 2550m long.

, ,, _ (06lVlarks)
A pipeline of 600mm diameter is 1:Skm long, to increase the discharge another pipcline of
sa-e dia-eter ii introduced p4.ulib&o the first it.Sp iecond half of the lengti. If darcy
frictioffictor f = 0.04 and bgudet the inlet is 300-mdr. Calculate the increase in discharge.
Neglect minor losses in pipelines. (06 Marks)

" - .1....:,, nnoduld,;4
,.Jiifferentiate betweel ],,, ''""' T
i) Pressure drag and friction drag.
ii) Stream line bdy and Bluffbody. (04 Marks)
Briefly explain..the effects of Eoundary Layer Separation and methods of controlling the
separation. (04 Marks)
A flaJ plat6i.1i.5m x l.5m moJr/es at a speed of 50 kmph in stationary air of density 1.15
kd*'. Coefficient of drag qnd lift are 0.iS *O 0.75 respictively. Determine
i) Lift force on plate...
ii) Drag force on plateTl,,ir

OR

iii) Resultant forcp .i:i'

iv) Power requiredilto keep the plate in motion.

OR
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7a.
't.

b.

c.

(081Vlarks)
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A frictional torque 'T' of a disc of diameter 'D' rotat 'N' in a fluid of viscosity
'p' and density 'e' in a turbulent flow. Obtain an ion using Buckingham n theorern in

Define Compressible flow.
flow in differential form. (05 Marks)

(05 Marks)Derive an expression

b.

c.

9a.

b.

c.

10 a.

b.

An Aeroplane is flyi height of l5km whdie.the temp is -50 oC. The speed of plane
corresponding to mber M = 2.0. AssurSriri$K = I .4 and R = 287 J/kg. K. Find the
speed of the (06 Marks)

(08 Marks)
(08 Marks)

."i",.€ w
Briefly 4ifu*ttre steps performed in @D Analysis.
Briefl$ftlain the need for usingffi and the areas whq*ACFD is used.
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