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1.a)
Explain viscosity of a fluid and vapour pressure and mention the units of their measurement.

   b)
What is the effect of temperature on the viscosity of fluids and why?

   c)
Calculate the capillary effect in mm. in a glass tube of 4mm diameter when immersed in mercury at a temperature of 200C.  The value of surface tension of mercury at 200C in contact with air is 0.52 N/m.  The contact angle for mercury is 1300 24'.

2.a)
Define centre of pressure and obtain the expression for the depth of centre of pressure below the centroid  of a plane inclined surface subjected to static fluid pressure.

   b)
A cylindrical gate is 2m long and has water on its both sides.  Water stands up to the top of the gate on one side and up to the centre of the cylinder on the other side.  Determine the magnitude, location and direction of the resultant hydrostatic pressure exerted on the gate.
3.a)
Differentiate stream line, path line and streak line.

   b)
Derive the continuity equation for two dimensional flow and state the assumptions.

   c)
Obtain the stream function for a flow given by the velocity components
U= - 4ax (x2-3y2)
 
V=  4ay(3x2 - y2)

4.a)
state and prove Bernoulli’s equation .

   b)
A 450 reducing bend in a horizontal plane tapers from 60cm diameter at the inlet to 30cm diameter at the outlet.  The pressure at the inlet is 150kPa and the rate of  flow of water through it is 0.5 m3/s.  Neglecting friction, calculate the net horizontal force exerted by the water on the bend.
5.a)
Define (i) Boundary layer thickness   (ii)  Displacement thickness and (iii) momentum thickness and give expressions for the same.

   b)
Explain boundary layer separation and indicate the methods of controlling separation.
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6.a)
State and prove Darcy-weichbach equation.
   b)
Water is pumped from a reservoir with a surface elevation of 150m across a valley to another reservoir with a surface elevation of 165m, through a pipe 1000m long and 20 cm diameter.  If during pumping the pressure is 75N/cm2at a point midway along the pipe which is at an elevation of 120 m, compute the rate of flow and the power delivered by the pump, given the friction factor for the pipe to be ‘4f’ = 0.02.

7.a)
With a neat sketch, derive the expression for the discharge through an orifice meter in terms of Cc and Cd.

   b)
Find the discharge over a   trapezoidal notch 2m wide at base and having side slopes of 1:1, if the head over the base is 1m.  Take Cd  to be 0.62.
8.
Write short notes of the following.


i)     Borda’s pressure gauge.
  ii)     Flow net.          iii)Reynolds experiments.
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1.a)
Differentiate (i) absolute  viscosity and kinematic viscosity (ii)  specific gravity and specific weight and mention the units of their measurement.
  b)
A cylinder 150mm diameter and 500mm long rotates coaxially inside a fixed cylinder of same length and 160mm diameter.  A liquid of 15 poise fills the space between the cylinders.  A torque of 0.8N.m. is applied to the inner cylinder.  After a constant velocity is attained, calculate the speed of rotation and the power dissipated by the fluid resistance-neglect end effects.

2.a)
Differentiate absolute pressure and gauge pressure.

   b)
With a neat sketch, explain a micromanometer and obtain the expression for the pressure difference between two points.

   c)
A rectangular plane surface 2m wide and 1.5m high is immersed in water vertically.  Determine the resultant pressure on one side and the centre of pressure, if the top edge of the surface is 4m below the water surface.

3.a)
Define velocity potential and mention its characteristics.

   b)
A certain flow pattern has a velocity potential (=
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Determine the stream function.
4.a)
State and prove Euler’s equation for  one dimensional flow.

   b)
A pipe line carrying oil of specific gravity 0.82 changes  in diameter from 300mm at A to 500mm at B which is 5m above A. If the pressure at A and B are respectively 10N/cm2 and 6N/cm2 and the rate of flow is 250 liters/sec, determine the loss of head and  the direction of flow.
5.a)
What is boundary layer?  Explain with a neat sketch the development of boundary layer along a flat plate. 

   b)
A thin plate 1mX1m is held parallel to a stream of water moving at a velocity of 2.5m/s.  Assuming  laminar conditions in the boundary layer at the leading edge of the plate, locate where the boundary layer changes from laminar to turbulent and determine the thickness of the boundary layer and the boundary shear stress at this point.
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6.a)
Explain the various minor losses associated with flow through pipes and give expressions for the same.

   b)
A pipe line 50cm in diameter and 2km long connects two reservoirs, the water  surface of one being 25m below  the other.  The pipe crosses a ridge whose summit is 10m above the upper reservoir.  What must be the minimum depth of pipe below the summit  of the ridge in order that the pressure at the apex of the syphon does not fall 7.5m below the atmosphere.  The length of the pipe from the upper reservoir to the summit of the ridge is 200m. and friction factor, 4f=0.03.  What is the rate of flow?
7.a)
Derive the expression for the discharge over a triangular notch.

   b)
A venturimeter is installed in an inclined pipe of area 180cm2.  The area of the throat is 80cm2.  The throat is at a a level of 0.8m above the inlet section.  When an oil of specific gravity 0.80 flows at a rate of 120 l/s, the pressure at the inlet is 5.5 N/cm2(g).  What is the absolute pressure at the throat?  Neglect loss of head and assume atmospheric pressure to be 1013 kN/m2.

8.
Write short notes on the following.


i)  Centre of pressure
ii) Momintum equation. ii)  Hagen Poisenlli’s equation
v)   Pitot tube. 
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1.a)
Explain surface tension.  Derive an expression for the pressure inside a soap bubble of diameter d.
   b)
A cylinder of 20cm long and 10cm diameter rotates about a vertical axis inside a fixed cylinder of 10.5cm diameter and 20cm long.  The space between the two cylinders is filled with a liquid of viscosity 1.5poise.  Determine the speed of rotation of the inner cylinder if an external torque of 1Nm is applied to it.

2.a)
Differentiate (i) steady flow and unsteady flow 
(ii) rotational flow and irrotational flow giving  an example of each type.

   b)
If the x, y components of velocity in a three dimensional flow are u=x2+z2  and 


v= y2+z2.  Find the Z component of velocity that satisfies the continuity equation.

   c)
Sketch the stream lines represented by the velocity potential Ψ=  x2+y2.  
3.a)
State and explain momentum equation.
   b)
A drainage pump has a tapered suction pipe.  The pipe is running full of water.  The diameters of the pipe at the base and at the upper end are respectively 1.5m and 1m.  The water surface is 2.2m above the centre of the base and the upper end is 2.8m above the water surface.  The pressure at the top of pipe is 20cm of mercury vaccum.  The loss of head by friction between the base and upper end of the pipe is 
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th of the velocity at the upper end.  Compute the discharge in litres/sec.

4.a)
Explain boundary layer separation with neat sketch.

   b)
A kite weighing 15N has an effective area of 0.8 m2.  The tension in the kite string is 35N when the string makes an angle of 450 with the horizontal.  For a wind velocity of 9 m/s, what are the coefficients of lift and drag if the kite assumes an angle of 100 with the horizontal Specific weight of air is 12 N/m3.
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5.a)
Explain total energy line and hydraulic gradient line with two examples.

   b)
An oil of specific gravity 0.95 and viscosity 0.2 poise flows through a vertical pipe 20m diameter.  If the pressure at the lower end is 400 Kpa (gauge) and that at the upper end 2.5cm end is 150 Kpa (gauge), find (i) the direction of flow and (ii) the rate of flow.  Assume laminar flow and verify the same.

6.a)
Differentiate laminar flow and turbulent flow.

   b)
A pipe line ABC, 150m long is laid on an upward slope of 1 in 50.  The length AB is 75m and its diameter is 15cm.  At B, the pipe section suddenly changes to 30cm in diameter and remains so for the length BC and is discharged at the upper end at a rate of 50 litre/s.  Given the pressure at the supply end, A, to be 150Kpa,  find the hydraulic gradient line.  Assume friction factor ‘4f’ to be 0.02.
7.a)
Derive the expression for the discharge through a venturi meter.

   b)
Determine the discharge over a rectangular notch of 50cm length when the head of water over the crest is 15cm.  The height of crest above the channel floor is 20cm and the width of channel behind the weir is 1m.  Assume Cd=0.61 and consider end contractions and velocity of approach.

8.
Write short notes on the following


a)  Differential manometer
b) Bernoulli’s equation


c)  Moody’s diagram

d) Orifice meter
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1.a)
Define and explain Newton’s Law of viscosity. Why does the viscosity of gas increase with the increase in temperature while that of a liquid decrease with increase in temperature? 

   b)
Calculate the capillary effect in millimeter in glass tube of 4mm diameter when immersed in (i) water and (ii) in mercury.  The temperature of the liquids is 20oC and the value of surface tension of water and mercury at 200C in contact with air respectively 0.07357 N/m and 0.490 N/m.  The contact angle for water is 00 and for mercury 1300 24'.

2.a)
Differentiate between


(i)   Absolute and Gauge pressure


(ii)  Simple manometer and Differential 
            (iii) Manometer piezometer and pressure gauges.

   b)
A U tube differential manometer connects two pressure pipes A and B.  Pipe A contains carbon tetrachloride having a specific gravity 1.594 under a pressure of 11.772 N/cm2 and pipe B contains oil of specific gravity 0.8 under a pressure of 11.772 N/cm2.  The pipe A lies 2.5cm above pipe B.  Find the difference of pressure measured by mercury as fluid filling U tube.

3.a)
Explain how you would find the resultant pressure on a curved surface immersed in liquid.

   b)
A circular plate 3.0m diameter is immersed in water in such a way that the plane makes an angle 0f 600 with the free surface of water.  Determine the total pressure and position of centre of pressure when the upper edge of the plate is 2m below the free surface of water.

4.a)
Explain the terms stream line, streak line and path line.  Also define Laminar flow, turbulent flow, steady and unsteady flows and give one example for each.

   b)
A closed cylindrical vessel of diameter 20cm and height 100cm contains water upto a height of 70cm. The air above the water surface is at a pressure of 0.8 kgf/cm2.  The vessel is rotated at a speed of 300rpm,  about its vertical axis.  Find the pressure head at the bottom of the vessel at the centre and at the edge.
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5.a)
What is a pitot tube?  How will you determine the velocity at any point with the help of pitot tube?
   b)
What is a venturimeter?  Derive an expression for the discharge through a venturimeter.

6.a)
Explain how the notches and weirs are classified?  Derive an expression for discharge through a triangular notch.

   b)
A broad crested weir of length 40m has a height of 40cm of water above the crest.  Find the maximum discharge.  Take cd=0.6.  Neglect velocity of  approach.  If the velocity of approach is to be taken into account, find the maximum discharge when the channel has a cross sectional area of 40m2 on the upstream side.

7.a)
How will you find the drag on a flat plate due to laminar and turbulent boundary layers? 
   b)
Oil with a free stream velocity of 1.5m/sec flows over a thin plate 1.4m wide and 2.2m  long.  Calculate  the boundary layer thickness and the shear stress at the trailing end point and determine the total surface resistance of the plate.  Take specific gravity of oil as 0.8 and kinematic viscosity as 0.1 stoke. 
8.
Write short notes on any four of the following

1)  Free vortex flow and forced vortex flow
2) Cippoletti weir

3)   Boundary layer separation
     4)  Minor and major losser in pipe flow.

5)  Flow net analysis.
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