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1.
(a) What are the characteristics of an ideal fluid?

i. (b) The general relation between shear stress and velocity gradient of a fluid can be written as

ii. τ = A {du / dy}n + B    

where A& B and n are the constants that depend upon the type of fluid and conditions imposed on the flow. Comment on the values of these constants so that  the fluid may behave as

ideal fluid, Newtonian fluid and non-Newtonian fluid.

Indicate whether the fluid with the following characteristics is a Newtonian or non-Newtonian fluid

τ = Ay+B and u=C1+C2y+C3y2
2.
A plate having a area of 0.6 m2 is sliding down the inclined plane at 300 to the horizontal with a velocity of 0.36 m/s. There is a cushion of fluid 1.8 mm thick between the plane and the plate. Find the viscosity of the fluid if the weight of the plate is 280 N. 

3.
The velocity distribution for flow over a plate is gives by u = 2y – y2 where u is the velocity is m/s at a distance y metres above the plate. Determine the velocity gradient and shear stress at the boundary and 1.5 m from it.

4.
A lubricating oil of viscosity muo undergoes steady shear between a fixed lower plate and an upper plate moving at speed V. The clearance between the plates is t. Show that a linear velocity profile results if the fluid does not slip at either plate. 

5.
The velocity distribution of flow over a plate is parabolic with vertex 30cm from the plate, where the velocity is 180 cm/s. If the viscosity of the fluid is 0.9 N.s/m2. Find the velocity gradients and shear stresses at distances of  0, 15 cm and 30 cm from the plate.

6.
A 400 mm diameter shaft is rotating at 200 r.p.m in a bearing of length 120 mm. If the thickness of oil film is 1.5 mm and the dynamic viscosity of the oil is 0.7 N.s/m2, determine 

b. Torque required to overcome friction in bearing:

c. Power utilized in overcoming viscous resistance. 

Assume a linear velocity profile.

7.
A clean tube of diameter 2.5mm is immersed in liquid with coefficient of surface tension 0.4N/m. The angle of contact of the liquid with the glass can be assumed to be 135 degree Celsius. The density of liquid is 13600kg/m3. What would be the level of the liquid in the tube relative to the free surface of the liquid inside the tube.

8
Derive an expression for the capillary rise at a liquid having surface tension and contact angle between two vertical parallel plates at a distance W apart. If the plates are of glass, what will be the capillary rise of water having sigma=0.073N/m, and angle=0. Take W=1mm.
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1. The pressure intensity at a point in a fluid is given 3.924 N/cm2. Find the corresponding height of fluid when the fluid is : (a) Water , and (b) Oil of sp. gravity 0.9.

2. An open tank contains water upto a depth of 2m and above it an oil of sp. gr. 0.9 for a depth of 1m. Find the pressure intensity (i) at the interface of the two liquids, and (ii) at the bottom of the tank.

3. A U tube manometer is used to measure the pressure of water in a pipe line, which is in excess of atmospheric pressure. The right limb of the manometer contains mercury and is open to atmosphere. The contact between water and mercury is in the left limb. Determine the pressure of water in the main line, if the difference in level of mercury in the limbs of the U-tube is 10 cm and the free surface of mercury is in level with the center of the pipe. If the pressure of water in the pipeline is reduced to 9810 N/m2, calculate the new difference in the level of mercury. Sketch the arrangements in both cases.

4. A differential manometer is connected at the two points A and B as shown in Fig. At B air pressure is 9.81 N/cm2(abs), find the absolute pressure at A.

Fig.1

5. Find the gauge pressure and absolute pressure in N/m2 at a point 4m below the free surface of a liquid of sp. gr. 1.2, if the atmospheric pressure is equivalent to 750mm of mercury. 







(47088N/m2, 147150N/m2)

6. A tank contains a liquid of sp. gr. 0.8. Find the absolute pressure and gauge pressure at a point, which is 2m below the free surface of the liquid. The atmospheric pressure head is equivalent to 760mm of mercury.




 (117092N/m2, 15696N/m2)

7. State and prove Pascal’s Law and discuss its applications.

8. What do you understand by Hydrostatic Law? Explain the concept of hydrostatic paradox.
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1. For the flows represented by the following stream function determine the velocity components and check for the irrotationality,

(a) (=xy,

(b) (= ln(x2+y2).

2. State if the flow represented by u=3x + 4y and v = 2x-3y is rotational or irrorational.

3. A vessel, cylindrical in shape and closed at the top and bottom, contains water upto a height of 70cm. The diameter of the vessel is 20 cm and length of vessel is 110 cm. Find the speed of rotation of the vessel if the axial depth of water is zero.

4. In a steady flow through a straight nozzle, the centerline velocity changes from 1 m/s to 10m/s in 0.3 length. Determine the change in magnitude of convective acceleration.

5. Water flowing at the rate of 0.034 m3/s strikes a flat plate held normal to its path. If the force exerted on the plate in the direction of incoming water jet is 720N, calculate the diameter of the stream.

6. A 50mm diameter nozzle is attached to a tank and discharges a stream of oil of specific gravity 0.8 horizontally under a head of 11m. What horizontal force is exerted on the tank.

7. Check if ( = x2-y2 +y represents the velocity potential for 2-dimensional irrotational flow. If it does, then determine the stream function.

8. What do you mean by equipotential line and a line of constant stream function?
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1. Derive Bernoulli’s equation for the flow of an incompressible frictionless fluid from the consideration of momentum.

2. What is a venturimeter? Explain the principle of it with a neat sketch. Derive an expression for the discharge through a venturimeter.

3. Define an orifice-meter. Prove that the discharge through an orifice meter is given by the relation: 
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Where a1 and a0 are the area of the pipes in which orifice meter is fitted and area of orifice respectively.

4. Describe with the help of sketch the construction, operation and use of Pitot- static tube.

5. A 30cm X 15 cm venturimeter is inserted in a vertical pipe carrying water, flowing in the upward direction. A differential mercury- manometer connected to the inlet and throat gives a reading of 30 cm. Find the discharge. Take Cd =0.98.

6. A 30 cm diameter pipe carries water under a head of 15 metres with a velocity of 4m/s. If the axis of the pipe turns through 450 . Find the magnitude and direction of the resultant force at the bend.

7. A lawn sprinkler with two nozzles of diameters 3mm each is connected across a tap of water. The nozzles are at a distance of 40 cm and 30 cm from the center of the tap. The rate of water through a tap is 100 cm3/s. The nozzle discharges water in the downward directions. Determine the angular speed at which the sprinkler will rotate free.

8. A vertical wall is of 10m in height. A jet of water is issuing from a nozzle with a velocity of 25 m/s. The nozzle is situated at a horizontal distance of 20m from the vertical wall. Find the angle of projection of the nozzle to the horizontal so that the jet of water just clears the tap of the wall.

9. Find the rate of water through a venturimeter fitted in a pipeline of diameter 30 cm. The ratio of diameter of the throat and inlet of the venturimeter is 0.5. The pressure at the inlet of the venturimeter is 1.4 kgf/cm2 (gauge) and vacuum in the throat is 37.5 cm of mercury. The coefficient of venturimeter is given as 0.98.

10. What is Euler’s equation of motion? Which forces are taken into consideration in its derivation?
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1. Define an orifice and a mouthpiece. What is the difference between the two?

2. Define the following co-efficient: (a) Coefficient of velocity, (b) Coefficient of contraction and (c) Coefficient of discharge.

3. Differentiate between a large and a small orifice. Obtain an expression for discharge through a large rectangular orifice.

4. Derive the expression  Cd= Cv X Cc

5. Define Vena-contracta.

6. Prove that the expression for the discharge through an external mouthpiece is given by:

Q = 0. 855 X a X v

Where a = area of mouthpiece at outlet and v = velocity of the jet of water at outlet.

7. Why the length of the divergent outlet part in a venturimeter is usually made longer compared with that of the converging inlet part.

8. The head of water over the center of an orifice of diameter 30 mm is 1.5m. The actual discharge through the orifice is 2.35 litres/sec. Find the coefficient of discharge.

9. A closed tank partially filled with water upto a height of 1m, having an orifice of diameter 2 cm at the bottom of the tank. Determine the pressure required for a discharge of 3 litres/sec through the orifice. Take Cd =0.62

10. A circular tank of diameter 1.5m contains water upto a height of 4m. An orifice of 40 mm diameter is provided at its bottom. If  Cd =0.62, find the height of water above the orifice after 10 minutes.

11. Define the terms: notch, weir, nappe and crest

12. How are weirs and notches classified?

13. What are the advantages of triangular notch or weir over rectangular notch?

14. Find an expression for the time required to empty a tank of area of cross section ‘A’, with a rectangular notch.

15. Discuss ‘ end contraction’ of a weir.
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1. State Buckingham’s (-theorem. Why this theorem is considered superior over the Rayleigh’s method for dimensional analysis?

2. Explain the term, ‘dimensionally homogeneous equation’.

3. Define the terms: model, prototype, model analysis, and hydraulic similitude.

4. Define the following non-dimensional numbers: Reynolds’s number, Froude number and mach’s number. What are their significances for fluid flow problems.

5. Explain the terms: distorted models and undistorted models. What is the use of distorted models?

6. The variables controlling the motion of a floating vessel through water are the drag force F, the speed V, the length L, the density ( and dynamic viscosity ( of water and acceleration due to gravity g. Derive an expression for F by dimensional analysis.

7. A fluid of density ( and viscosity (, flows at an average velocity V through a circular pipe of diameter D. Show by dimensional analysis, that the shear stress at the pipe wall is given as

(0 = (V2(((VD/()

8. The drag force exerted by a flowing fluid on a solid body depends upon the length of the body, L velocity of the flow V, density of fluid (, and viscosity (. Find an expression for the drag using Buckingham’s theorem.

9. The pressure difference (p in a pipe of diameter D and length L due to turbulent flow depends upon the velocity V, viscosity (, density ( and roughness k. Using Buckingham’s (-theorem or otherwise obtain an expression for (p.

10. What do you mean by repeating variables? 

