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1.a)
Discuss the effect of the following:
    
i)
Increase in temperature on viscosity of a liquid.


ii)
Increase in temperature on viscosity of a gas.

b) Compute the gauge pressure and the absolute pressure within

i) a droplet of water  0.004 m in diameter.

ii) A jet of water 0.004 m in diameter assume the surface tension of water as 
0.073 N/m and the atmospheric pressure as 101.373 kN/m2.

c)
With the aid of a sketch, explain the classification of fluids on the basis of 
density 
and viscosity.

2.a)
Explain “the hydrostatic paradox”

   b)
The gates of a lock are 5m wide and 5m high and, when closed, include an angle of 
1200. Each gate is held on two hinges, one placed at the top and the other at the 
bottom of the gate. If he water levels are 4.5m and 3m on the upstream and 
downstream sides respectively, determine the magnitude of the forces on the 
hinges due to the water pressure.
3.a)
Derive the Bernoulli’s equation in its most general form applicable a 3 – D 
flow of an incompressible fluid, from the Euler’s equation. 

   b)
Air flows steadly through a horizontal nozzle. At the nozzle inlet, the velocity is 6 
m/s and the pressure is 100 KN/m2. if the inlet area is 0.1 m2  and the contraction 
ratio is 5, determine the velocity at the exits. Also determine the discharge 
through 
the nozzle.
4.a)
With the help of a neat sketch explain the development of  bomdary layer over the 
upper surface of a flat plate. 

   b)
A uniform free stream of air at 10 m/s flows over a flat plate. Workout the growth 
of the boundary layer in the laminar region. Take ( = 102 Kg/m3 and                                
µ =18 ×10-6Ns/m2.

5.a)
Define the following and relate them.

  
i)
State Pressure


ii)
Stagnation pressure


iii)
Dynamic Pressure 

   b)
With the aid of a neat sketch, explain how you would measure the velocity of 
flow in a pipe line.
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6.a)
Explain the experimental procedure you would adopt to eqlibrate a flow – rate 
measuring device such as an urificemeter

b)
Calculate the mass flow rate of carbon dioxide in a 200 mm diameter pipe if the pressure gauges on the 200 mm × 100 mm venturimeter installed in the pipe read 120kN/m2 and100 kN/m2 respectively. Assume the atmospheric pressure as             101 kN/m2.

7.a)
Explain the different types of flow pattern developed when an aero boil shaped 
body is subjected  to compressible flow.

   b)
Calculate the downstream pressure and temperature, shock length and the energy 
efficiency of a normal shock wave observed to occur in an air nozzle at 


M1 = 2 , P1 = 20 kN/m2 , T1 = 300 K.
8.
Write Short Notes on any FOUR of the following:

   a)
Surface tension

   b)
Laminar flow

   c)
Reynolds Number and its Significance.

   d)
Pilot tube

   e)
Mach Number
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1. a)
Differentiate  between


(i)
Ideal fluid and Real fluid
(ii)  
Liquid and Gas.

    b)
Define the following and state their SI units of measurement.


(i)
Mass density


(ii)
Specific volume.

c)
The velocity distribution of water in a 100mm radius pipe is given by 
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 where r is in mm.  Draw the velocity profile and obtain the shear stress profile over a cross section.  Take µ = 0.015 poise for water.

2. a)
Differentiate between the following:


(i)
Steady flow and unsteady flow


(ii)
Uniform flow and Non-uniform flow.

b)
Calculate the pressure due to a column of 0.3m of (i) Water (ii) Gasoline of sp.gr.0.78 (iii) Mercury of sp.gr. 13.6. Take p for water = 1000kg (mass)/m3.

c)
A pipeline which is 4m in diameter contains a gate valve.  The pressure at the centerline of the pipe is 0.196 N/mm2.  If the pipe is filled with oil of specific gravity 0.8, find the force exerted by oil on the gate and the position of centre of pressure.

3. a)
Describe the two approaches adopted for analyzing a fluid motion.  Which approach is considerably easier and why?

    b)
Derive the continuity equation representing three dimensional incompressible flow.

4. a)
Describe the concept of boundary layer separation in case of 


(i)
Flow over a curved surface


(ii)
Flow over an aero foil.

    b)
If the velocity profile in a laminar boundary layer is approximated by a parabolic profile.
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Where ( is the velocity at y and ( ( v as y((.  Calculate the displacement thickness and the momentum thickness.
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5. a)
What is a single tube manometer?  With the help of sketches, explain the different uses of U-tube manometers.

b)
A single tube piezometer installed vertically on a reservoir containing water registers a rise in its level by 500mm.


(i)
Estimate the pressure in the reservoir.

(ii)
What would be the piezometer reading if the reservoir contained an oil of specific gravity 0.8?

(iii) How would you fit a water-filled manometer to a reservoir which contains air at the same pressure as in the original case and what would be the manometer reading.

6. a)
Draw a neat sketch of venturimeter and explain its principle of working and construction.

    b)
Calculate the maximum allowable discharge of water through a venturimeter, throat 50 mm, fitted in a 100mm diameter pipeline with its inlet at an open channel.  Assume Cd = 0.95.

7. a)
Define compressible flow.  What is the importance of compressibility effects? 

    b)
Define Mach number.  Classify fluid flows based on Mach number.

    c)
A Mach cone of Mach angle (/6 radian is observed for a fighter aircraft at an altitude where the temperature is 280k.  If the Mach angle is estimated within ±5%, what is the range of velocity of the fighter?

8.
Write short notes on any four of the following:


a)
Compressibility of a fluid


b)
Bourdon’s pressure gauge


c)
Bernoulli’s Energy Equation


d)
Sonic velocity


e)
Compression and Expansion waves.
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1.a)
Define and derive an expression for Newton’s law of viscosity.
   b)
A flat plate 0.1m2 area is pulled at 0.3m/s relative to another plate located at a 
distance of 0.001 m from it, the fluid separating them being water with µ = 0.001    
ns/m2. Find the force and power required to maintain the velocity.

   c)
Does the velocity field given by 
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 represent a possible 
fluid motion of an incompressible fluid?
2.a)
Define the following and give one example for each


i)
Steady uniform flow


ii)
Steady Non – uniform flow


iii)
Unsteady uniform flow


iv)
Unsteady Non – uniform flow. 

   b)
A box of rectangular base 2m × 3m contains gasoline of specific gravity 0.75up to a 
height of 5 m. Calculate the force on the base and on each of the vertical 
faces and 
locate their lines of action.
3.a)
Obtain the Euler’s momentum equation for two – dimensional inviscid steady flow.
   b)
With the aid of a neat sketch, explain the free vortex flow. Pattern.

4.a)
Differentiate between the following :-

 
i)
Laminar boundary layer and turbulent boundary layer.


ii)
Hydro dynamically smooth surface and hydrodynamically rough surface. 

   b)
Calculate the drag and the power required to how a smooth, flat plate 2m wide 
20m long through still water (dynamic viscosity 0.0001Ns/m2) at 10 m/s. what 
would be the drag and power required if the plate was half as long?
5.a)
With the aid of neat sketches explain how a V – tube may be used to measure the 
pressures for the following cases.


i)
For a liquid under moderate pressure.


ii)
For a liquid under vacuum. 


iii)
For a gas under Pressure.


iv)
For a gas under vacuum.
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   b)
Determine the differential reading  ‘h’ of an inverted U – tube manometer 
containing 
oil of specific gravity 0.8 as the manometric fluid when connected 
across pipes A 
and B are conveying liquids of specific gravities 1.2 and 1.0 and immiscible with 
the 
oil. Pressure at A and B are equal and they are located at the same datum level. 
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6.a)
What is a Rota meter? Explain its construction and working.

   b)
A subsonic wind tunnel has a test section 0.5m × 0.5m and a settling chamber        
1m × 1m A V – tube manometer installed between the two location’s register 
0.1m difference between the vertical columns. The manometric fluid is alcohol of 
sp.gr.0.8 Estimate the test section velocity.

7.a)
Define sonic velocity. Show that for a given gas, the sonic velocity increases with 
a 
rise in its temperature.
   b)
A diffuser of area 2:1 operates at the inlet conditions, P1 = 500 KN/m2, T1 = 500K


M1 = 0.6, 
[image: image5.wmf]g

 = 1.4. Estimate the following at the exit;


i)
Velocity
ii)
Pressure

iii)
Temperature and 


iv)
Mach Number.

8.
Write Short notes on any four of the following:


a)
Cohesion and adhesion


b)
Total pressure and centre of pressure


c)
Displacement thickness of a boundary layer


d)
Hot – Wire anemometer


e)
Mach number
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1. a)
Define the following and state their SI units and dimensions


(i)
Compressibility of a Fluid


(ii)
Surface Tension

(iii) Capillary rise

b)
Express the kinematic viscosity in stokes for a liquid with specific gravity 0.95 and dynamic viscosity 0.011 poise.

c)
With the help of neat sketches, explain “Piezometric head” at a point in a fluid at rest or in motion.

2. a)
Express mathematically


(i)
Steady Flow


(ii)
Uniform flow

 b)
If for a two-dimensional flow the stream function is given by ( = 2xy, calculate the velocity at the point (3, b).  Show that the potential ( exists for this case and deduce it.

     c)
Differentiate between


(i)
Streamlines and path lines.


(ii)
Stream tube and streak line.

3. a)
(i) What is critical Reynold’s Number?  What is its significance?

(ii) Sketch the velocity and shear stress distribution across the flow in a fully developed laminar flow through a circular pipe

b)
An oil of specific gravity 0.9 and dynamic viscosity of 0.02 Ns/m2 flows between parallel plates 80mm apart.  Piezometers along the plate indicate that the pressure is decreasing in the direction of flow at the rate of 80N/m2 per m length.  Determine the Reynold’s Number of flow.

4. a)
With the help of a neat sketch, discuss the formation of boundary layer when a free-stream approaches parallel to a sharp-edged, thin, smooth flat plate.

    b)
Explain the following:


(i)
Boundary layer thickness


(ii)
Displacement thickness

5. a)
With the aid of neat sketches, explain how the following devices are used for measurement of differential pressure


(i)
Upright U-tube manometer


(ii)
Inverted U-tube manometer
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    b)
A pitot-static tube having a coefficient of 0.98 is used to measure the velocity of water in a pipe.  The stagnation pressure recorded is 3m and static pressure 2m.  What velocity does it indicate?

6.
A venturimeter with a throat of 100mm is fitted in a vertical pipeline of 200mm diameter with oil of specific gravity 0.88 flowing upwards at a rate of 0.06m3/s.  The venturimeter coefficient is 0.96. Two pressure gauges calibrated in kN/m2 are fitted at tapping points, one at the throat and the other in the inlet pipe 320mm below the throat.  The difference between the two gauge pressure readings is 28kN/m2.


Working from the Bernoulli equation determine (i) the volume rate of flow of oil through the pipe (ii) the difference of level in the two limbs of a mercury manometer if it is connected to the tapping points and the connecting pipes are filled with the same oil.

7. a)
What do you mean by Isentropic Flow?  Bring out the difference between the subsonic and supersonic flow behaviour.

    b)
A venturimeter with inlet area 100cm2 and throat 25cm2 is employed to measure the discharge of CO2 supplied at 2 bar and 290k.  The U-tube upright differential manometer connected between the inlet and throat shows 20cm deflection of the water column.  Estimate the mass flow rate.

8.
Write short Notes on any FOUR of the following:


a)
Newton’s Law of viscosity
b)
Stream function


c)
Sonic velocity


d)
Principle of continuity


e)
Euler’s equation of motion.
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