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BATCH-1

1. A cylindrical plug of 100 mm diameter and 180 mm length slides concentrically in a stationery cylinder of 100.1 mm internal diameter. The clearance is filled with oil of viscosity 0.2 NS/m2. Find the force required to slide the plug along the cylinder at a speed of 3 m/s.

2. A plane lamina in the form of a hollow circle of outer and inner diameters 2 m and 1 m respectively is immersed in a liquid of sp.gr 0.878 such that its extreme edges are at depths of 1.2 m and 2.2 m below the free surface. Find the total pressure on one side of the lamina and the depth of the centre of pressure.

3. Derive the equation of stream function and velocity potential for a uniform stream   velocity V in a two-dimensional field, the velocity V being inclined to the axis at a positive angle α.

BATCH-2
1. The velocity distribution for flow over a flat plate is given by u=3/2 y – y3/2, where u is the point velocity in meter per second at a distance y meters above the plate. Determine the shear stress at y= 9 cm. Assume dynamic viscosity as 8 poise.

2. Prove that pressure is the same in all directions at a point in a static fluid?
3. Derive the 3-D continuity equation in Cartesian coordinates?
                                                        BATCH-3

1. Explain briefly the working principle of Bourdon pressure gauge with a neat sketch?
2. Give comparison between Reaction and Impulse turbines?

3. In a two-dimensional incompressible flow, the fluid velocity components are given by U= x-4y and V = -y-4x.Show that the velocity potential exists and determine its form as well as stream function.

                                                     BATCH-4

1. What are the basic principles used in the analysis of the problems of fluid in motion?
2. State the momentum equation. How will you apply momentum equation for determining the force exerted by a flowing liquid on a pipe bend?

3. State and derive Bernoulli’s theorem, mentioning clearly the assumptions underlying it.

                                                    BATCH-5
1. Differentiate between (i) single acting and double acting reciprocating pump (ii) single cylinder and double cylinder reciprocating pump.
2. Derive the equation of continuity for one dimensional flow of an incompressible fluid?
3.    Derive an expression for the depth of centre of pressure from free surface of liquid of  an inclined plane surface submerged in the liquid.

                                                   BATCH-6
1. State and derive Bernoulli’s theorem, mentioning clearly the assumptions underlying it.
2. Define indicator diagram. Prove that work done by the pump is proportional to the area of indicator diagram.

3. Explain the terms hydraulic gradient line and total energy line?
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Assignment-I
1. What are the different properties of fluid ? What are the factors affecting  those properties ? [Batch-1]
2. Explain the following terms  in fluids . [Batch-2]
A) Continuum principle 

B) Vapor pressure and cavitations

C) Bulk modulus and compressibility 

3. Explain the concept of a fluid . Explain different types of fluids based on Newton's law of viscosity? [Batch-3]
4. State the factors that affect the viscosity of a fluid? Derive the expression for Newton's law of  Viscosity? [Batch-4]
5. Define surface tension. Discuss the factors affecting surface tension. Derive  expressions for water bubble , soap bubble and water jet. [Batch-5]
6. Define a fluid and distinguish between ideal and real fluids. Explain the phenomenon of capillarity. Obtain an expression for capillary rise of a liquid . [Batch-6]
7. Define pressure. Explain the terms Vacuum Pressure , Absolute and Atmospheric Pressure ? What is a U-tube manometer and why is it used? [Batch-4]
8. State and prove the Pascal's law and Give some examples where this principle is applied? [Batch-1]
9. Write a short note on mechanical gauges .[Batch-5]
10. What do you understand by hydrostatic law ? Write a short notes on Centre of gravity, Centre  of  pressure and Moment of Inertia . [Batch-6]
11. Derive expression for total pressure on inclined plane and  the position of centre  of pressure? [Batch-2]
12. Write the importance of fluid kinematics and briefly explain different type of flows. [Batch-3]
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Answer the following questions.
                                                                          Group I
1.     Give the overview of Fluid Mechanics in detail? Explain clearly fluid properties and their
        practical significance?

2.     Explain the vapor pressure concept with practical applications in detail. How does it varying with temperature.

                                                                          Group II
1.    Describe the difference between fluid statics and fluid kinematics, and give examples of
        typical problems from each sub field? 

2.    Describe the contributions of Euler, Navier Stokes to the field of Fluid mechanics?

                                                                          Group III
1.     Describe and explain the working principles of all pressure measuring devices in detail
        with neat diagrams?  

2.     Describe Major and Minor Energy losses in pipes with neat sketches and analyze their

        practical difficulties?   
                                                                          Group IV
1.  Differentiate between the pumps and turbines?  Classify and describe the Turbines in Hydro electrtic Plants ?

 2. What are Hydro electric power plants? Describe different components of them extensively?
     Take a case study of Nagarjuna sagar dam and explain? 
                                                                          Group V
c) Differentiate Laminar and Turbulent flows and Describe with atleast four practical examples for each type of flow in detail.

d) What is meant by Hydrology and its elements? Explain Hydrologic Cycle in detail with neat Sketch

                                                                            Group VI
1. What are the Major Hydro electric power plants in india and the world and Give all details such as place, Cost, Year of Construction commence and completion.

2. Write the function of Surge tank in hydro electric power plant and Classify and explain them with neat figures.  
