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Ql. Determine the flow rate through the Venturi meter as shown in figure take Coefficient of
discharge Cyq = 0.98. (5]

p1=735 kF’a P = 550 kPa

-—b— 31 mm

y=9.1 kN/m?

Q2. Determine the rate of flow through a pipe having diameter 20 cm and length 50 m. One end
of pipe is connected to a water tank and other end is open to atmosphere. The pipe is
horizontal and height of water in the tanks is 4 m above the centre line of the pipe. Consider

all losses take coefficient of friction of pipe f= 0.009. [5]

Q3.The pressure difference in a Ap pipe of diameter D and length L due to turbulent flow

depends on the velocity V, viscosity H  density # and roughness k.Using Buckingham Pie

—theorem, obtain an expression for Ap . Take unit of roughness as unit of length. [6]

Q4. Water is flowing through a circular pipe having Diameter 0.3 m under a pressure head of 20
m with a velocity of 3.5 m/s. If the axis of the pipe tums through 45 degrees, find the

magnitude and direction of the resultant force at the bend. [6]



Q5.

Q6.

Q7.

The velocity vector in a fluid flow is given by ¥ = 2x% -5x%yi + 4tk . Is the flow steady or
unsteady? Is the flow two or three dimensional? Find the velocity and acceleration of a fluid
particle at (1,2,3)at time £=1. [5]

(a) Suppose a flat plate is placed against direction of flow of air in two ways (i} parallel to
direction of flow (ii) perpendicular to the direction of flow. What kind of drag force you
think will act upon plate? Explain with neat figure. [2]

(b)Find the difference in drag force exerted on a flat plate of size 3m x2.5 m when plate is
moving at a speed of 4m/s normal to its plane in (i) water (ii) air of density 1.24 kg/m* [3]

A circular plate 3.0 m diameter is immersed in water in such a way that its greatest and least
depth below the free surface are 4 m and 1.5 m respectively. Determine the total pressure on
one surface of the plate and position of the centre of the pressure. [3]



