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C*tditit;las tt't'requ,ireci tr; gtve their ansu;ers in tlietr ot;'it tt,ovds a,t./ar as prctt'licabl.e.
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Thefigures in the margin indicate Fqll M*rks.
Assume suitable data if necessary.

Defu:e cavitation. Deri,,,e an e:<pressiofi i;1. ::roillar.v iall u'hen srnall diarneter tube is

verticallS,'submerged ir-L lhe mercr-ir)'. l"i -21
1. a)

b) For the muiti-tluid manonleier s,vst*ril inlwn in the figure below. detenrrine thr-

rmknovin dii.ferentiai reaciiirg ih) in the central rllilnorleie'1'. Assut.ne specific weight
of iiir =' i2 N,11n3"
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A curved surface ABCDE divides a closed pressurized

shown in the figure below" If the width of the tank is 10

and Vertical components of force en the curved surface

iocation of those components.

tank an<i an open tank as

m, caiculate the Horizontal
AIJCDE. Calculate also tlie

i.

b)

l5+2'i
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3; a) Define pathlines and streakiines= In a tu'o-dimensional incompressible flow, the fluid
velocity components are given b:' ., : x - 4y and v : - y -" 4x. Do veiocity potential
and stream firnction exist? If 1'es. determine their equations" [2+41

b) Water atz|'Cis conveyed a reservoir through a two-stage piping ,ystem, us

illustrated in the figure. The initial, smaller pipe section has a diameter of 10 cm,
which expartds to a largcr pipe section with a diameter of 20 cm. Considering head

loss in the fiow, tluough section 1-2 is given asht.,, =?yi.firough section 2-3 asu La,z 29
zv] zv]" hrr_r=; *d through section 3-4 as hL=._o=:'u'here l/, and 72 are the aveftrg€

fluid velocities in their respective sections" Given a 1oca1 atmospheric pressure of
Pautt= l"0L,323Paand a water saturation (vapor) pressure of pu=Z,33BPa,
deterrnine the following :

i) The flow rate (Q) in the pipe.

ii) Pressure at points 2 and 3 in the pipe.

iii) Whether cavitation occurs or not in the pipe s1.'stem? Justifo.

[2+2+21

4. a) l)efine hydraulic coefficients. Derive an expression for the discharge in the case of
partially and fully submerged orifices. [l+3]

trf Consider the steady flow of water in a fluid mixing box *,ith two inlets (l and 2) ancl! one outlet (3), as shown in ihe figure. The total ueighl of the water and the mixing
box is4000N. The pipes have diameters ofD, =0.4m, Dz=A3fi, aflcl D3 =
0.5 m. At iniet 1, water enters with a volume flow rate of 0r : 0.8 m3ls and a gage
pressure of pr = 10 kPa. At outlet 3, the mixture discharges to the atmosphere rvith a
volume fl ow rate of 0: - 1.2 m3 / s. Determine the follor,ving:

i) The velocity of flow required atinlet2.

ii) the reaction forces R, and R, required to hold the box stationary.

t1l

[3+3]
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Pt = L\) kPa

Qr={lBm3/s 1

V,v r '9-t
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fte* Pt = 15 kPa
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0: = 45o
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0r = 1.2 nr3/s

5. a) Explain various similarities in physical modeling" Using the Froude n:odel law, derive
the scale relationships for elischarge and Power between a rnodel and its protot)?e in
hydraulic similitude. [2+2]

S) - The resisting torque T against the motion of a shaft in a lubricated be aing depends on
the viscosity p, the rolational speed N, the diameter l) and the bearing pressure

intensity p. Shawthat T = 1rND=+ (#) t4l

c) Derive an expression of displacement thickness. A smooth flat platc 35 m long and

10m wide moves in a sea water with a speed of 1"5 m/s in direction of length. The
density and viscosity of sea water are 1050 klmi and 0"001 Pa.s. Find out the drag

force on the bottom of the plate. 12+41

OR

Define drag and lift coe{frcients with equations. Discuss the variation of drag force on

a smooth circular cylinder placed in a unifomr flow with respect to the Reynoids
number" Explain the changes in flow separation, wake formation, and drag coefficient
for different ranges of Reynolds number. L2+41
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