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				QUESTION AND ANSWER
PART – A: (Multiple Choice Questions)                                                                                       (1 x 10 = 10 Marks)
a.	Fluid is a substance that 
	(iv) Cannot remain at rest under action of any shear force.
b.	Specific weight of water in S.I. units is equal to 
(iii) 9.81 xl03 N/m3 	
c.	Manometer is a device used for measuring
	  (ii) Pressure at a point in a fluid.
d.	The centre of pressure of a liquid on a plane surface immersed vertically in a static body of liquid, always lies        below the centroid of the surface area, because:
(iv) The liquid pressure increases linearly with depth.
e.	Location of  centre of pressure is such that it is almost always
	(i) Below the centroid of plane surface.	
f.	The resultant upward pressure of the fluid on an immersed body is called 
	(ii) Buoyancy 
g.	The flow in which conditions do not change with time at any point, is known as 
	(iii)  Steady flow 	
h.	Bernoulli equation deals with the law of conservation of 
	(iv)  energy 
i.	What is the correct formula for loss at the exit of a pipe?
	  (i)  hL = (V2 / 2g)	
j.	Open channel flow is the one in which
	(iii) The liquid flowing in a closed conduit has a free surface.
PART – B: (Short Answer Questions)                                                                             (2 x 10 = 20 Marks)	
a.	What is fluid mechanics?
	Fluid mechanics is the study of fluid behaviour (liquids, gases, blood, and plasmas) at rest and in motion.
b.	Define density.
	The density of a substance is its mass per unit volume
c.	State the Pascal’s law.
“The external static pressure applied on a confined liquid is distributed or transmitted evenly throughout the liquid in all directions”.
d.	Define total pressure.
The total pressure is defined as the force exerted by a static fluid on a surface (either plane or curved) when the fluid comes in contact with the surface.
e.	State the hydro static law.
Hydrostatic law, at any point inside a static fluid the vertical rate of increase of pressure must equal the local specific weight of the fluid
f.	Write the Archimede’s principle.
Archimedes' principle states that the upward buoyant force that is exerted on a body immersed in a fluid, whether fully or partially submerged, is equal to the weight of the fluid that the body displaces and acts in the upward direction at the center of mass of the displaced fluid
g.	List the types of flow
	Steady and Unsteady.
Uniform and Non-Uniform.
Laminar and Turbulent.
Compressible and In-compressible.
Rotational and Ir-rotational and.
One, Two, and Three -dimensional Fluid Flow.
h.	State the Bernoulli’s theorem.
	Bernoulli's Theorem:
According to Bernoulli's theorem, the sum of the energies possessed by a flowing ideal liquid at a point is constant provided that the liquid is incompressible and non-viscous and flow in streamline.
i.	List types of miner losses.
The minor loss of energy includes following cases :  Loss of head due to sudden enlargement.  Loss of head due to sudden contraction.  Loss of head at the entrance of pipe. Loss of head at the exit of pipe.  Loss of head due to an obstruction.  Loss of head due to bend in the pipe.  Loss of head in various pipe fittings.  Sudden enlargement  Energy lost is because of turbulence. Amount of turbulence depends on the differences in pipe diameters
j.	Write the classifications of orifices.
Orifice is a small opening of any cross-section (such as circular,triangular,rectangular,etc.)on the side or at the bottom of a tank, through which a fluid is flowing. It is used for measuring the rate of flow of liquid. They may be classified on the basis of: 1).Size of orifice and head of the liquid 2).Shape of the cross-sectional areas 3).Shape of upstream edge of the orifice 4).Nature of discharge the sub-merged orifices are further classified as a).Fully sub-merged orifices b).partially sub-merged orifice.	
PART – C: (Long Answer Questions)                                                                             (10 x 4 = 40 Marks)
3. a.	If 5 m3 of certain oil weighs 40 kN, calculate the specific weight, mass density, specific volume and relative density of the oil.
	Given data
	Volume of oil (V) =5 m3
	Weight of the oil (W) = 40 kN  = 40,000 N
	Solution:
	Specific weight (w) =  = =8000 N/m3
	Specific weight (w)  = ρ x g
	Mass density (ρ) =  =  = 815.49 kg/m3
	Specific volume (v) = =  = 1.23 x10 -3 m3/kg
	Relative density(S) =  =  = 0.81549
(OR)
	b.Describe the different type’s pressure measurement gauges.
	Many instruments have been invented to measure pressure, with different advantages and disadvantages. Pressure range, sensitivity, dynamic response and cost all vary by several orders of magnitude from one instrument design to the next. 
Hydrostatic
Hydrostatic gauges (such as the mercury column manometer) compare pressure to the hydrostatic force per unit area at the base of a column of fluid. Hydrostatic gauge measurements are independent of the type of gas being measured, and can be designed to have a very linear calibration. They have poor dynamic response.
Piston
Piston-type gauges counterbalance the pressure of a fluid with a spring (for example tire-pressure gauges of comparatively low accuracy) or a solid weight, in which case it is known as a deadweight tester and may be used for calibration of other gauges.
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a flattened thin-wall, closed-end tube is connected at the hollow end to a fixed pipe containing the fluid pressure to be measured. As the pressure increases, the closed end moves in an arc, and this motion is converted into the rotation of a (segment of a) gear by a connecting link that is usually adjustable. A small-diameter pinion gear is on the pointer shaft, so the motion is magnified further by the gear ratio. The positioning of the indicator card behind the pointer, the initial pointer shaft position, the linkage length and initial position, all provide means to calibrate the pointer to indicate the desired range of pressure for variations in the behaviour of the Bourdon tube itself. Differential pressure can be measured by gauges containing two different Bourdon tubes, with connecting linkages.

Bourdon tubes measure gauge pressure, relative to ambient atmospheric pressure, as opposed to absolute pressure; vacuum is sensed as a reverse motion. Some aneroid barometers use Bourdon tubes closed at both ends (but most use diaphragms or capsules, see below). When the measured pressure is rapidly pulsing, such as when the gauge is near a reciprocating pump, an orifice restriction in the connecting pipe is frequently used to avoid unnecessary wear on the gears and provide an average reading; when the whole gauge is subject to mechanical vibration, the entire case including the pointer and indicator card can be filled with an oil or glycerin. Tapping on the face of the gauge is not recommended as it will tend to falsify actual readings initially presented by the gauge. The Bourdon tube is separate from the face of the gauge and thus has no effect on the actual reading of pressure. Typical high-quality modern gauges provide an accuracy of ±2% of span, and a special high-precision gauge can be as accurate as 0.1% of full scale.[13]
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4. a.	A square surface 3 m X 3 m lies in a vertical plane. Determine the position of centre of pressure and total pressure on the square, when its upper edge is (a) in water surface and (b) 15 metres below the water surface.
	Given data
 	Square size = 3 m x 3 m
	Solution:                                    			[image: ]
(a) Total force on the square(F) = w x hc x A =9810 x 1.5 x 9 = 132.3 kN
The location of the total force (lp) = lc +  = 1.5 +  =2.0 m
(b) 15 metres below the water surface.
(a)	Total force on the square (F) = w x hc x A = 9810 x (1.5 + 15) x 9 = 1457 kN
Distance between centre of pressure and centroid =  =  4.55 cm
Depth of centre of pressure =16.5 + 0.0455 16.5455 = 16.5455 m
(OR)
	b. A block of wood 5 m long x 2 m wide x 1 m thick is floating horizontally in water. The density of wood is 650 kg/ m3.find the volume of water displaced and position of centre of buoyancy.
	Given data
	Volume of wood (Vw)  = 5 x 2 x1 =10 m3
	Density of wood (ρ) = 650 kg/m3
	Solution:								[image: ]
	Weight of block of wood = 650 x 9.81 x 10 =63765 N
	Buoyant force(FB) = Weight of water displaced = ρ x 5 x 2 x y =650 x 5 x 2 x y
	63765 = 98100 y
	Y = .0.65 m
	Location of centre of buoyancy is at the centroid (yB)  =  =   = 0.325 m
	Volume of water displaced =  = =6.5 m3
	5. a. A pipe line 60 cm diameter bifurcates at a Y- junction into two branches 40 cm and 30 cm in diameter. If the rate floe in the main pipe is 1.5 m3/s and the mean velocity of flow in the 30 cm pipe is 7.5 m/s. Determines the rate of flow and velocity in the 40 cm pipe.
	Given data
 	Main pipe diameter (D)  = 60 cm = 0.6 m
	Branch pipe -1 diameter (D1) = 30 cm = 0.3 m
	Branch pipe -2 diameter (D2) = 40 cm = 0.4 m
	Main pipe flow rate (Q) = 1.5 m3/s
	Branch pipe -1 velocity (V1) = 7.5 m/s[image: ]
	Solution:						
	Volume flow rate pipe -1 (Q1) =  A1 x V1 =  x V1 =  =0.53 m3/s 
	Volume flow rate pipe -2 (Q2) = Q – Q1 = 1.5 – 0.53 = 0.97 m3/s
	Branch pipe -2 velocity (V2) =  =   = 
(OR)
b.	A steel pipe of 15 cm diameter carries water at the rate of 30 litres/second from a point A to B, the point B being 20 m higher than point A and 600 m apart along the pipe. If the pressure at B is to be 2.8 kg/cm2. What pressure must be maintained at A, if friction factor for the pipe is 0.024?
Given data
 	Discharge (Q) = 30 l/s 0.03 m3/s
	 Diameter of pipe (d) = 15 cm = 0.15 m
	Pressure at point B (pB) = 2.8 kg/cm2 
	Friction factor (f) = 0.024
	Length of the pipe (L)  = 600 m
		Solution:				[image: ]
	Applying Bernoulli’s equation 
	 +  =  
	V =  =  = 1.6976 m/s.
 	hL = f  = 0.024 x  = 14.10 m 
	 =   -  + hL =  + 20.0 + 14.10  =  62.10 m. 
CASE -2            When the friction factor is =3 x f = 3 x 0.024  =  0.072
	14.10 = 0.072 x  
So velocity (V) = 0.98 m/s
	Discharge (Q) =  = 0.01732 m3/s
6. a.	At a sudden enlargement of water line from a diameter of 240 mm to 280 mm, the hydraulic grade line rises by 10 mm. Estimate the quantity of flowing in the line.
	
	Solution:
	Applying Bernoulli’s equation
	 + =  +   
	So sudden enlargement 
	 -  = 
	From continuity equation
	Q =  
	 =  x  = .025
	 =  +  +  
	 = 0.723 m/s 
	Flow rate (Q) =  = 0.0327 m3/s
(OR)
b.	A rough timber flume(n = 0.012) in the form of  an equilateral triangle(apex down) of 1.2 metres ide is laid on slope of 0.01.calculate the uniform flow rate which occurs at a depth of 90 cm.
	Solution:
	Area of flow (A) =  x2 x0.9  x 0.9 = 0.81 x  = 0.468 m3 
	Wetted perimeter (P) = 2 =2.08 m
	The hydraulic radius(R)  =  =  = 0.0225 m 
	The mean velocity of flow (V) =  .  = 3.08 m/s
		The flow rate (Q) = AV = 0.468 x 3.08 =1.44 m3/s

--- End of Paper ---
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