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1.Isosceles traingular ‘gate AB in following figure is hinged at A and taken to be
weightless. What horizontal force P 15 required at point B for equilibrium?(20%)
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2. The losses Ap/l  in turbulent flow through a smooth horizontal pipe depend upon
velocity V, diameter D, dynmmr.: viscosity u,and density p. Use dimensional

analysis to determine the general form of the equation
F(F.V.Do,u) =0 (20%)

3.A pipe gystem carries water from a reservorr and discharges it as a free jet, as shown
in figure. How much flow is to be expected throngh a 200-mm steel commercial
" pipe with the fittings shown?(20%) |
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4. Using the velocity distribution wfl/ = sin {ay/2 6), determine the cquation for growth of
the laminar boundary tayer and for shear stress along n smaoth flac plate in two-
dimensional flow, Note that U7 15 the veloclty outsids the boundary layer, § ig the

_thickness of the boundary layer, and i is the velocity at & distance of y from the flat
plate, (20%)

5. Consider the flow onder the sluice gate of the attached figure. If y; = 10 ft and all losses
are n:glacr.bd except the dissipation in the | jurnp, calculaty

(1) 3, and s, (6%)
- {2) the percentage dissipation, and |  (4%)
{3) the force per unit width acting on the shuice gate. e (8%)

Note that the channel i5 horizontal and wide. .
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