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a) State and prove hydrostatic law'

b) Explain lhe following terms:
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b) List the methods to control the boundary layer separation'
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the average velocity in the 200 mm diamererpipe is 2 m/s.

c) There is horizontal crack 40 mm wide and 2.5 mm deep in a wall of
thiclness 100 mm. Water leaks through dre crack. Find the mte of
leakage of water through lhe crack if the dilference of pressure

benveen rhe two ends ofthe crack is 0.03 x tOr ttlmm':. rate ttre

,i.cosiR oluaLer a.0.001 N. m:.
d) The pressure difference (Ap) for viscous flow in a pipe depends on

diameter ofpipe @), length ofpipe (L), The velocity (V), viscosity
(F) and density (p). Using Buckingham's iheorem obtains an

expression lor Ap.

SolYe atry Two
a) Explain dlfferent rypes ofdmg. Oblain cxpression for drag ind Lift.
b) Experiments were conducted in a rvind tunn.l with a \lind speed of

50 kmll on a plate of size 2 m long x I m wide. The density of air is
1.15 kg/mr. If the coefficient ol lifi and drag are 0.75 and 0.15

respectively, determine i) lift lorce ii) drag force iii) resultant force.

iv) direction ofresultant force and v) polver exerted by the air on the
plate.

c) A flat plale 2 mx2 m moves at 50 km/'h in a stationarv ahof
densky 1.15 kg/m3. If the coefficient of lift and drag are 0-75 an'd

0.15 respectively. Determine j) lifi fbrce ii) drag forcc iii) resultant
force iv) the dircctlon of resultanl force and v) power rcquired to
keep the plate in motion.

Solve any Tryo
a) Define pump. Give the classification ofpxmps. Explain rhe working

principte of centritugal pump.

b) Explain the working principle ofPelton wheel lviih a neat sketch.
c) A pelton wheel has a mean bucket speed of l0 m,/s with ajet of

waier flowing at the rate of 700 LPS under n head of 30 m. The
buckets dellect thejet through an a.gle of 160". Calculate the polver
given by the warer to rhe runner and the hydmulic elficiency of the
turbine. Assume coelficient ofvelocity as. 0.98,
Solve sny Threc

a) Explain the working principle ofKaplan turbine with aneat skelch.
b, Ti\plair rhe procedrre to consrmcl velocir\ l-ialble.
c) A kite 0.8 m x 0.8 n weighing 3.924 N assumes an angte of j2

dcgree to the hori?ontal. The string aftached to the kire makes an
angle of45 degree to the horizonial. Thc pull on the string is 2,1.525

N when the wind is flowing at a speed of 30 KMpt{. Find rhe
coeflicient of drag and lift. Density of air is given as 1 .25 kg/m3.
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d) A.man weighing 981 N descends to the gould from an aeroplane
with the help of a parachute against the resistarce of air. The shape
of the parachute is hemispherical and the velocity of the parachute
with vr'hich it comes do[r is 20 m/s. Deterrnine the diameter oft1e
parachute. Assume Cd = 0.5 aDd density of air = 0.00 I 25 gnl/cc.
The intemal and extemal diameters of the impelter of a oentrjtugal
pump are 250 mm and 500 mm rcspectivety. The pump is running at
1000 rpm. The vane angle ofthe impeller at inlet and ouilet are 2Oo
and 30o respectively. The water enters the impeller tadially and
velocity of flow is consta.nt. Detemine the work done by the
impeller per unit weight ofwater.
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