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1.a) 
Differentiate between Specific volume, Specific weight and Specific gravity of a liquid. Express the interrelationship between them.






b) 
If 5 m3 of Carbon tetra chloride has a weight of 78 kN, determine its specific weight, density and relative density. If the fluid can exist on planet Jupiter, what would be its specific weight, density and relative density there? The radius of Jupiter is 11.2 times that of Earth and mass of Jupiter is 318 times that of the Earth. 

2. 
A cylinder 30 cm in diameter and 100 cm in height is fixed centrally on the top of a large cylinder of 100 cm diameter and 60 cm length. Both the cylinders are filled with water. Calculate (i) total pressure at the bottom of the cylinder          (ii) weight of total volume of water. What is the hydrostatic paradox between the two results?

3.a)
Define stream function and velocity potential function and list out their 
characteristics.

b)
The diameter of a pipe varies linear for 40 cm to 20 cm over a length of 100 cm.  Find the acceleration in a steady flow at the mid point of the transition, when the pipe carries a discharge of 0.05 m3/s.

4.a)
A tank has a nozzle of exit diameter D1 at a depth H1 below the free surface.  At the side opposite to that of nozzle 1, another nozzle is proposed at a depth H1/2.  What should be the diameter of the second nozzle D2, interms of D1 so that the net horizontal force on the tank is zero?







b)
In a pump the suction and delivery pipes are of the same size and are at the same level.  At a given discharge the loss of head between a point A on the suction side and a point B on the delivery side is 3.0 m.  If the pressure at point B is 120 KPa and the head developed by the pump is 10 m, find the pressure at point A.

5.a)
Differentiate between (i) Stream line body and bluff body
(ii) Friction drag and pressure drag.

   b)
A kite 60cm x 60cm weighing 2.943 N assumes an angle of 10o to the horizontal. If the pull on the string is 29.43N when the wind is flowing at a speed of             40 km/hr. Find the corresponding coefficient of drag and lift. Density of air is given as 1.25 kg/m3.
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6.a)
Show that discharge per unit width between two parallel plates distance b apart, when one plate is moving at velocity U while the other one is held stationary, for the condition of zero shear stress at the fixed plate is q = bu/3.

b)
A horizontal pipe line 20cm in diameter, 70m long conveys oil of specific gravity 0.95 and viscosity 0.23 NS/m2. If the velocity of the oil is 1.38 m/sec, find the difference in pressure between the two ends of the pipe.

7.
Find  the diameter of a cast iron pipe which is required to carry water at 10oc, at the rate of 250 liters per second, if the loss of head is not to exceed 2m per 100m length of pipe The average height of the wall projection is  0.36mm and the kinematic viscosity of water at 10oc is 0.013 stokes.

8.
Explain venturimeter and also derive the formula for calculating the actual


discharge through pipes with venturimeter.
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1.  
Three cylindrical tubes of internal radii 200 mm, 210 mm and 220 mm, wall thickness 5 mm and length 0.5 m are placed coaxially. The space between the inner and middle cylinders is filled with an oil of viscosity 8.34 poise and the space between the middle and outer cylinders is filled with an oil of viscosity 9.89 poise. What is the torque required to rotate the middle cylinder at 360 rpm.
2. 
A square plate 4m x 4m hangs in water from one of its corners and its centroid lies at a depth of 8 m from the free water surface. Workout the total pressure on the plate and locate the position of the center of pressure with respect to the plate centroid.
3.a)
Distinguish between:

(i) normal and tangential accelerations    (ii) local and convective acceleration.

    b)
The bucket of a spillway has a radius of 6m when the spillway is discharging                
5 m3/s,m length of crest, the average thickness of sheet of water over the bucket is 
0.40m.  Find the ratio of resulting normal acceleration to the acceleration due to 
gravity. 

4.a)
A 300 reducer bend tapers from 600 mm diameter at inlet to 300 mm diameter at outlet.  The pressure at inlet is 1.5 bar and the flow rate of oil (S = 0.9) through the bend is 500 lit/s.  Assuming friction losses to be 20% of the Kinetic energy head at the inlet, Compute the magnitude and direction of the resultant force exerted by the fluid on the bend.







   b)
List out the applications of impulse-momentum principle.

5.a)
Define the terms drag and lift. Derive mathematical expressions for drag and lift.

b)
The air is flowing over a cylinder of diameter 10cm and of infinite length with a velocity of 15 cm/sec. Find the total drag, shear drag and pressure drag on 1m length of the cylinder if the total drag coefficient is 1.5 and shear drag coefficient is 0.25. The density of air is given as 1.25 kg/m3.
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6.a)
Determine (i) the pressure gradient
(ii) the shear stress at the two horizontal parallel plates and (iii) the discharge per metre width for the laminar flow of oil with a maximum velocity of 1.5m/sec between two horizontal parallel fixed plates which are 8cm apart. Take viscosity of oil as 1.962 NS/m2.


   b)
For laminar flow of an oil having dynamic viscosity of 1.8Pa-s in a 30cm diameter pipe, the velocity distribution is parabolic with a maximum point velocity of 3m/sec at the centre of the pipe. Calculate the shearing stresses at the pipe wall and within the fluid 5cm from the pipe wall.

7.
If two pipes of diameter D and d and equal length L are arranged in parallel the loss of head for a flow of Q is h.  If the same pipes are arranged in series the loss of head for the same flow Q is H.  If d= 0.5D find the percentage of total flow through each pipe when placed in parallel and the ratio (H/h).  Neglect minor losses and assume’ f ’  to be constant.

8.
Explain orifice meter and also derive the formula for calculating the actual discharge through pipes with orifice meter. Compare orifice meter with venturimeter.
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1.
The work done in forming a soap bubble is 0.007N-m. Determine the size of the bubble 
formed if surface tension of soap solution to air is 0.08 N/M. Also, Calculate the force required to separate the bubble into two identical halves and the pressure inside the bubble.

2.a) 
A spherical air bubble rises in water. At a depth of 10.2 m, its diameter is 4 mm. What would be its diameter just as it rises to the free surface where the pressure in 105 N/m2   










b) 
A Bourdon pressure gauge attached to a closed tank of air reads 141.1 kPa with the barometer showing 775 mm of mercury. If the barometer reading drops to 740 mm of mercury, what will be the gauge reading?                                                                 
3.a)
What is a potential flow?








b) Write down the continuity equation for a unidimensional unsteady state incompressible flow.








c)
The stream function for fluid flow is given by ( = m tan-1 (y/x).  Sketch the streamlines and equipotential lines.


4.
A 30 cm diameter pipe is bifurcated into two nozzles at a y-junction.  The nozzles discharge to atmosphere and have a velocity of 10 m/s each.  Diameters of first and second nozzles are 7.5 cm and 10 cm respectively.  The junction is in a horizontal plane and the angle of interception of two nozzles at the junction is 600.  Neglecting the friction, determine the magnitude and direction of the resultant force on the y-junction.

5.a)
Explain total drag on a body, resultant force on a body, coefficient of drag and coefficient of lift.






   b)
A flat plate 2m x 2m moves at 40 kmph in stationary air of density 1.25 kg/m3. If the coefficient of drag and lift are 0.2 and 0.8 respectively find (i) the lift force 

(ii) drag force
(iii) Resultant force and  (iv) the power required to keep the plate in motion.
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6.a)
Prove that the velocity distribution for viscous flow between two parallel plates when both plates are fixed across a section is parabolic in nature. Also prove that maximum velocity is equal to half the average velocity. 
   b)
Water is flowing between two large parallel plates which are 2mm apart. Determine maximum velocity, the pressure drop per unit length and shear stress at walls of the plate if the average velocity is 0.4 m/sec. Take viscosity of water      as 0.01 poise.


7.
For the distribution main of a  city water supply a 0.3 m main is required. As pipes above 0.25m dia are not available it is decided to lay two parallel mains of same diameter.  Find the diameter of the parallel main.

8.
Water flows in a 300 mm diameter pipe.  Two pitot tubes are installed in the pipe, one on the centerline and the  other 75 mm from the centerline.  If the velocities at the  two points are 3m/s and 2 m/s respectively, find the reading on the differential mercury manometer connected to the two tubes.
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1. 
The shaft of a thrust bearing of diameter D rotates at N R.P.M. The clearance between its base and the pad on which it rests is dy and is filled with an oil of viscosity (. Derive an expression for the power required to overcome the friction of the bearing.
2.a) 
Calculate the height of column of water barometer for an atmospheric pressure of 101.33 kPa when the water is at 100 C and 600 C. The vapour pressure of water at 100 and 600 C are 1.23 kPa and 19.9 kPa respectively.                                                     

b) 
A U-Tube contains mercury to a height of 45cm in both the limbs. Now if 50 cm3 of water is added to the right limb what are the new heights of mercury in the two limbs. The internal diameter of the U-tube is 10 mm   

3.a)
Find the equation of stream line passing through (1,1) if V = 3xi – 3yj.


b)
The velocity along the centerline of a nozzle of length L is given by 
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where V = velocity in m/S, t = time in seconds from commencement of flow, x = 
distance from inlet to a nozzle.  Find convective acceleration, local acceleration and 
total acceleration when t = 3 sec, x = 0.5 m and L = 0.8 m.


4.a)
In a siphon the summit is 4 m above the water level in the reservoir from which the flow is being discharged out.  If the head loss from the inlet of the siphon to the summit is 2 m and the velocity at the summit is 2 m/s, find the pressure at the summit.









b)
A pump draws from a sump whose water surface is 1.5 m below the center of the pump and discharges it freely to atmosphere at 1.2 m above the pump center line.  The suction and delivery pipes are 20 cm and 25 cm in diameter respectively.  If the pressure at the suction end of the pump is – 2.0 cm of mercury (gauge), determine the discharge and power imparted by the pump.  Neglect all losses.

5.a)
Explain how will you determine whether a boundary layer flow is attached flow, detatched flow or on the verge of separation.





b)
Find the ratio of skin friction drag on the front half and rear half portions of a flat plate kept in a uniform stream of zero incidence. Assume the boundary layer to be turbulent over the entire plate.
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6.a)
What is Hagen poiseuille’s equation. Derive the same for Laminar flow through pipes.









b)
What power is required per kilometer of a line to overcome the viscous resistance to the flow of glycerine through a horizontal pipe of diameter 10cm at the rate of 10 lit/sec. Take viscosity as 8 poise and kinematic viscosity as 6 stokes.

7.
The population of a city is 8X105 and it is to be supplied with water from a reservoir 6.4 km away. Water is to be supplied at the rate of 0.14m3 per head per day  and half the supply is to be delivered in 8 hours.  The full supply level of the reservoir is R.L 180.00.  and its lowest water level is R.L.105.00.  The delivery end of the main is at R.L 22.50 and the head required there is 12m.  Find the diameter of the pipe.  Take f= 0.04.

8.a) 
What is an orifice?






                 

   b) 
What is coefficient of velocity, coefficient of contraction and coefficient of discharge?







         

c) 
What are the formulae for calculating the actual discharge if a rectangular orifice is used and if a circular orifice is used?
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