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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

THIRD SEMESTER B.TECH DEGREE EXAMINATION(S), MAY 2019 

Course Code: ME200 

Course Name: FLUID MECHANICS AND MACHINERY 

Max. Marks: 100  Duration: 3 Hours 

PART A 
 Answer any three questions, each carries 10 marks. Marks 

1 a) Define the following fluid properties 

i. Mass density 

ii. Specific weight 

iii. Specific gravity 

iv. Specific volume 

(5) 

 b) A plate 0.025mm apart from a fixed plate moves at 60cm/s and requires a force 

of 2N per unit area to maintain this speed. Determine fluid viscosity between the 

plates. 

(5) 

2 a) 

b) 

State Pascal’s Law. 

The diameters of a small piston and a large piston of a hydraulic jack are 3cm 

and 10cm respectively. A force of 80N is applied on the small piston. Find the 

load lifted by the large piston when 

i. the pistons are at same level 

ii. small piston is 40cm above the large piston. 

The density of liquid in the jack is given as 1000kg/m3. 

 (2) 

 (8) 

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 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 U tube is 10cm and the free surface of mercury is in 

level with the centre of the pipe. If the pressure of water in pipe line is reduced 

to 9810N/m2, calculate the new difference in level of mercury. Sketch the 

arrangement in both cases. 

(10) 

4 a) What are the different modes of equilibrium for a floating body? Explain in 

detail. 

(5) 

 b) What do you mean by total pressure and centre of pressure? Derive an 

expression for total pressure (F) acting on a vertical plane surface submerged in 

liquid. 

(5) 

 

PART B 

 

Answer any three questions, each carries 10 marks. 

5  State and prove Bernoulli’s theorem. What are the assumptions made? (10) 

6 a) State and explain Hagen-Poiseullie equation. 

Crude oil of viscosity 0.97poise and relative density 0.9 is flowing through a 

horizontal circular pipe of diameter 100mm and of length 10m. Calculate the 

difference of pressure at the two ends of the pipe, if 100kg of oil is collected in a 

tank in 30seconds. 

(5) 

(5) 
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7  Define the following 

i. Laminar boundary layer 

ii. Turbulent boundary layer 

iii. Boundary layer thickness 

(10) 

8 (a) 

(b) 

Sketch and label the parts of a venturimeter. 

Find the discharge of water flowing through a pipe of 30cm diameter placed in 

an inclined position where a venturimeter is inserted. The venturimeter has a 

throat of diameter 15cm. The difference of pressure between the main and  

throat is measured by a liquid of specific gravity 0.6 in an inverted U tube which 

gives a reading of 30cm. The loss of head between the main and throat is 0.2 

times the kinetic head of the pipe. 

(2) 

(8) 

PART C 

Answer any four questions, each carries 10 marks. 

9 a) Compare impulse and reaction turbines. (5) 

 b) What is the purpose of draft tube in a reaction turbine? Classify draft tubes.  (5) 

10 a) 

b) 

Derive an expression for force exerted by a jet of water on moving plate. 

A jet of water having a velocity of 20m/s strikes a curved vane which is moving 

with a velocity of 10m/s. The jet makes an angle of 20˚ with the direction of 

motion of vane at inlet and leaves at an angle of 130˚ to the direction of motion 

of vane at outlet. Calculate the work done per unit weight of water striking the 

vane per second. 

(5) 

(5) 

11 a) 

b) 

What is the function of spear in Pelton wheel? 

A Pelton wheel is to be designed for the following specifications. 

Shaft power-11,772 kW; Head-380m; Speed-750rpm; Overall efficiency-86%; 

The jet diameter is not to exceed one-sixth the wheel diameter. Determine  

i. The wheel diameter  

ii. The number of jets required and  

iii. Diameter of the jet 

(2) 

(8) 

12 a) What is an air vessel? Why do we use air vessels in reciprocating pumps? (5) 

 b) With the help of a neat sketch, explain the working of a double acting 

reciprocating pump. 

(5) 

13 a) 

b) 

Define manometric efficiency of centrifugal pump. 

Find the power required to drive a centrifugal pump which delivers 0.04m3 /s of 

water to a height of 20m through a 15cm diameter pipe, 100m long.  The overall 

efficiency of the pump is 70% and coefficient of friction f=0.015. 

(2) 

(8) 

14 a) 

b) 

Why is it necessary to prime a centrifugal pump? 

The internal and external diameters of the impeller of a centrifugal pump are 

200mm and 400mm respectively. The pump is running at 1200rpm. The vane 

angles of the impeller at inlet and outlet are 20o and 30o respectively. Water 

enters the impeller radially and velocity of flow remains constant. Determine the 

work done by the impeller per unit weight of water. 

(2) 

(8) 

**** 
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 Answer any three questions, each carries 10 marks. Marks 

1 a)  Define  the following fluid properties 

(i) Specific weight 

(ii) Surface tension 

(iii) Compressibility 

(5) 

 

 b) Calculate the density, specific weight, specific volume and weight of one litre 

of petrol of specific gravity 0.7. 

(5) 

 

2 a) 

b) 

Explain Newton’s law of viscosity. Obtain kinematic viscosity. 

A vertical gap 2.2cm wide of infinite extent contains a fluid of viscosity 2Ns/m² 

and specific gravity 0.9. A metallic plate 1.2m x 1.2m x 0.2cm is to be lifted up 

with a constant velocity of 0.15m/s through the gap. If the plate is in the middle 

of the gap, find the force required. The weight of the plate is 40N. 

(5) 

(5 ) 

3 a) 

b) 

State and explain hydrostatic law. 

Explain the characteristic fluid properties to which the following phenomenon 

are attributable 

(i)  Rise of sap in a tree 

(ii)  Spherical shape of a drop of a liquid  

(iii) Cavitation 

(iv)  Flow of a jet of oil in an unbroken stream 

(v)  Water hammer 

(5) 

(5) 

 

 

4 a) 

b) 

 

With neat sketch, explain Bourden tube pressure gauge.  

An open tank contains water upto a depth of 2m and above it lies an oil of 

specific gravity 0.9 to a depth of 1m. Find the pressure intensity 

(i) at the interface of the two liquids and 

(ii) at the bottom of the tank. 

(5) 

(5) 

 
PART B 

Answer any three questions, each carries 10 marks. 

5 a) Define stream line, streak line, path line and stream tube. (5) 

 b) State Continuity equation. 

The diameter of pipe at sections 1 and 2 are 10cm and 15cm respectively. Find 

the discharge through the pipe if the velocity of water flowing through the pipe 

at section 1 is 5m/s.  

(5) 

6 a) List the laws of fluid friction in turbulent flow. (5) 
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 b) A pipe of diameter 300mm and length 3500m is used for transmission of power 

by water. The total head at the inlet of the pipe is 500m. Find the maximum 

power available at the outlet of the pipe, if the value of f = 0.006. 

(5) 

7 a) Derive Hagen-Poiseuille equation. (8) 

 b) List the methods of boundary layer control. (2) 

8  Write short notes on  

i) Siphon effect 

ii) Water hammer 

iii) Cavitation 

(10) 

PART C 
Answer any four questions, each carries 10 marks. 

9 a) Find expression for efficiency of a series of moving curved vanes when a jet of 

water strikes the vanes at one of its tips. Show that the maximum efficiency in 

this case is 50%. 

(5) 

 b) A jet of water of diameter 50mm strikes a fixed plate in such a way that the 

angle between the plate and the jet is 30°. The force exerted in the direction of 

the jet is 1470N. Determine the rate of flow of water. 

(5) 

10 a) Explain design features of Pelton wheel. (5) 

 b) A Pelton wheel is to be designed for a head of 60m when running at 200rpm. It 

develops 95kW shaft power. The velocity of buckets is 0.45 times the velocity 

of jet, overall efficiency is 0.85 and coefficient of velocity is 0.98. 

(5) 

11 a) With neat sketch, explain the constructional features of a Kaplan turbine. (5) 

 b) A turbine develops 9000kW when running at a speed of 140rpm under a head 

of 30m. Determine its specific speed and select the type of turbine. 

(5) 

12 a) Explain draft tube theory. (5) 

 b)  With the help of indicator diagram, explain the effect of friction and 

acceleration in a reciprocating pump. 

(5) 

13 a) What is the function of air vessel in reciprocating pump? (5) 

 b) Show that the work saved against friction in the delivery pipe of a double 

acting reciprocating pump fitted with air vessel is 39.2%. 

(5) 

14 a) Explain free and forced vortex flows. Quote examples. (5) 

 b) Explain multistaging in centrifugal pumps. Illustrate with diagrams. (5) 

**** 
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 Answer any three questions, each carries 10 marks. Marks 

1 a) Define the following: 
i) Newton’s law of viscosity    ii) Specific weight         iii) Ideal fluids. 

(3) 

 b) The pressure outside the droplet of water of diameter 0.04mm is 10.32N/cm2 
(atmospheric pressure). Calculate the pressure within the droplet if surface tension is 
given as 0.0725N/m of water. 

(3) 

 c). Calculate the capillary rise or fall in a glass tube of 2.5mm diameter when immersed 
vertically in (i) water and (ii) mercury respectively. Take surface tension as 
0.0725N/m for water and 0.52N/m for mercury in contact with air. The specific 
gravity for mercury is given as 13.6 and angle of contact as 130o 

(4) 

2 a) Differentiate between Newtonian and non-Newtonian fluids. (3) 
 b) Two large plane surfaces are 2.4 cm apart. The space between the surfaces is filled 

with glycerine. What force is required to drag a very thin plate of surface area 
0.5square metre between the two large plane surfaces at a speed of 0.6m/s, if: a) the 
thin plate is in the middle of the two plane surfaces. b) the thin plate is at a distance of 
0.8cm from one of the plane surfaces? Take the dynamic viscosity of glycerine as 8.10 
x10-1 Ns/m2. 

(7) 

3 a) Define vacuum, gauge and absolute pressure and plot its relationship.  (4) 
 b) List down the types of mechanical pressure gauges and explain the working principle 

of any one with neat sketch. 
(6) 

4 a) Define centre of pressure and centre of buoyancy.  (3) 
 b) A U tube manometer is used to measure the pressure of water in a pipeline, 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 U-tube is 10cm and the free surface of mercury is in level with the 
centre of the pipe. If the pressure of water in pipeline is reduced to 9810N/m2, 
calculate the new difference in the level of mercury. Sketch the arrangements in both 
cases. 

(7) 

PART B 
Answer any three questions, each carries 10 marks. 

5 a) Derive Euler’s equation of motion and list down the assumptions made in it.  (6) 
 b) List down the major and minor losses in pipes. (4) 
6 a) With neat sketches, derive the continuity equation for a 3D flow. (6) 
 b) Water is flowing through the pipe of diameter 200mm with a velocity of 3m/s. find the 

head lost due to friction for a length of 5m if the co-efficient of friction is given by 
f=0.02+(0.09/Re

0.3), where Re is Reynolds number. The kinematic viscosity of water = 
0.01 stroke. 

(4) 

7 a) List the different methods to prevent the separation of boundary layer. (4) 
 b) A pitot tube is inserted in a pipe of 300 mm diameter. The static pressure in the pipe is (6) 
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100mm of mercury (vacuum). The stagnation pressure at the centre of the pipe, 
recorded by the pitot-tube is 0.981N/cm2. Calculate the rate of flow of water through 
pipe, if the mean velocity of flow is 0.85 times central velocity. Take Cv=0.98. 

8 a) Derive the expression to find the discharge of Venturimeter. (8) 
 b) Differentiate Pitot tube and Pitot –static tube  (2) 

 
PART C 

Answer any four questions, each carries 10 marks. 
9 a) A Pelton wheel has a mean bucket speed of 10 m/s with a jet of water flowing at the 

rate of 700 litres/sec under a head of 30m. The buckets deflect the jet through an angle 
of 160 degree. Calculate the power given by water to the runner and the hydraulic 
efficiency of the turbine. Assume co-efficient of velocity as 0.98.  

(6) 

 b) Explain about draft tubes and its types. (4) 
10  The following data is given for a Francis Turbine. Net head H= 60m; speed 

N=700r.p.m; shaft power=293.3kw; ηo =84%; ηh=93%; flow ratio= 0.20; breadth 
ratio n = 0.1; outer diameter of the runner = 2 x inner diameter of runner. The 
thickness of the vanes occupies 5% of circumferential area of the runner, velocity of 
flow is constant at inlet and outlet and discharge is radial at outlet. Determine  
i) Guide blade angle   ii) Runner vane angles at inlet and outlet 
iii) Diameters of runner at inlet and outlet        iv) Width of the wheel at inlet. 

(10) 

11  Explain about construction and working of centrifugal pump. (10) 
12  The length and diameter of a suction pipe of a single-acting reciprocal pump are 5m 

and 10 cm respectively. The pump has a plunger of diameter 15 cm and a stroke length 
of 35cm. the centre of the pump is 3m above the water surface in the pump. The 
atmospheric pressure head is 10.3 m of water and the pump is running at 35 r.p.m. if 
the length and diameter of the delivery pipe is 30m and 10cm respectively and water is 
delivered by the pump to a tank which is 20 m above the centre of the pump. 
Determine i) pressure head due to the acceleration at the beginning of the suction 
stroke, 
ii) Maximum pressure head due to acceleration, 
iii) Pressure head in the cylinder at the beginning and at the end of the stroke,  
iv) Pressure head in the cylinder at the beginning of the delivery stroke. 

(10) 

13  Explain the parts, construction and working principle of Kaplan turbine. (10) 
14 a) Find the power required to drive a centrifugal pump which delivers 0.4m3/s of water to 

a height of 20 m through a 15 cm diameter pipe and 100 m long. The overall 
efficiency of the pump is 70% and co-efficient of friction f = 0.15 in the formula (hf = 
4fLV2/d2g). 

(5) 

 b) A four-stage centrifugal pump has four identical propellers, keyed to the same shaft. 
The shaft is running at 400 r.p.m. and the total manometric head developed by the 
multistage pump is 40m. The discharge through the pump is 0.2 m3/s. the vanes of 
each impeller are having outlet angle as 45 degrees. If the width and diameter of each 
impeller at outlet is 5cm and 60cm respectively. Find the manometric efficiency. 

(5) 

**** 
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 Answer any three questions, each carries 10 marks.  
1 a) Explain gauge, absolute, and vacuum pressure. Show the relationship between 

them. 

(2) 

 b) With neat sketch explain the types of fluids. (3) 

 c) A vertical gap 2.2 cm wide of infinite extent contains a fluid of viscosity 2Ns/m² 

and specific gravity 0.9. A metallic plate 1.2m x 1.2m x 0.2cm is to be lifted up 

with a constant velocity of 0.15m/sec, through the gap. If the plate is in the middle 

of the gap, find the force required. The weight of the plate is 40N. 

(5) 

2 a) Definethe following terms : 

i) compressibility and bulk modulus     ii) vapour pressure 

iii) kinematic viscosity                         iv) specific gravity 

(4) 

 

 b)  The dynamic viscosity of an oil, used for lubrication between a shaft and sleeve is 

6poise. The shaft is of diameter 0.4m and rotates at 190 r.p.m.  Calculate the 

power lost in the bearing for a sleeve length of 90mm. the thickness of the oil film 

is 1.5mm. 

(6) 

3 a) With neat sketch explain types of equilibrium of floating and submerged bodies. (4) 

 b) A solid cylinder of diameter 4 m has a height of 3 m. Find the meta-centric height 

of the cylinder when it is floating in water with its axis vertical. The specific 

gravity of the cylinder = 0.6. State whether it is stable or unstable equilibrium. 

 

 

(6) 

4 a) Derive an expression for the force exerted on a sub-merged vertical plane surface 

by the static liquid and locate the position of centre of pressure. 

 

(4) 

 b) A rectangular plane surface 2m wide and 3m deep lies in water in such a way that 

its plane makes an angle 30˚ with the free surface of water. Determine the total 

pressure and position of center of pressure when the upper edge is 1.5m below the 

free water surface. 

 

(6) 

PART B 
Answer any three questions, each carries 10 marks. 

5 a) The velocity potential function (Ø) is given by an expression  

   (Ø) = −
��³

�
− �²+

���

�
+ �² 

(a) Find the velocity component in x and y direction. 

(b) Show that (Ø) represents a possible case of flow. 

(5) 

 b) Derive the expression for continuity equation in three dimensional flow. (5) 

6 a) 1) A pipe of diameter 300mm and length 3500m is used for the transmission of 

power by water. The total head at the inlet of the pipe is 500m. Find the maximum 

power available at the out let of the pipe, if the value of   f = 0.006 

 

 

(5) 

 b) Derive the expression for power transmission through pipes and prove that   
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Ƞ
���

=66.7% (5) 

7 a) Find the displacement thickness, momentum thickness, and energy thickness 

for the velocity distribution in the boundary layer given by 
�

�
= 

�


where u is 

the velocity at a distance y from the plate and u = U, at y = , where    

equals boundary layer thickness. Also calculate the value of   */  

(6) 

 b) What are the methods of controlling the boundary layer? (4) 

8 a) What is Venturimeter? Derive an expression for the discharge through the 

Venturimeter. 

(6) 

 b) An oil of sp. gr. 0.8 is flowing through a venturimeter having inlet diameter 20cm 

and throat diameter 10cm. The oil – mercury differential manometer shows a 

reading of 25cm. calculate the discharge of oil through the horizontal 

Venturimeter. Take Cd = 0.98. 

(4) 

PART C 
Answer any four questions, each carries 10 marks. 

9 a)  Find an expression for the efficiency of a series of moving curved vanes when a jet 

of water strikes the vanes at one of its tips and show that the maximum efficiency 

is 50%. 

(5) 

 b) Water is flowing through a pipe at the end of which a nozzle is fitted. The 

diameter of the nozzle is 100mm and the head of water at the centre nozzle is 

100m. Find the force exerted by the jet of water on a fixed vertical plate. The co-

efficient of velocity is given as 0.95. 

(5) 

10 a) What is governing of turbines? With neat sketch explain the governing of impulse 

turbine. 

(5) 

 

 b) Two jet strikes the buckets of a Pelton wheel, which is having shaft power as 

15450kw. The diameter of each jet is given as 200mm.if the net head on the 

turbine is 400m, find the overall efficiency of the turbine. Take �� = 1.0 

(5) 

11 a) Define specific speed of a turbine. Derive an expression for the same. (6) 

 b) Efficiencies of turbine  

i) hydraulic efficiency              ii) mechanical efficiency 

iii) volumetric efficiency        iv) overall efficiency 

(4) 

12 a) The diameter of an impeller of a centrifugal pump at inlet and outlet are 30cm and 

60cm respectively. Determine the minimum starting speed of the pump if it works 

against a head of 30cm. 

(4) 

 b) A single acting reciprocating pump, running at 50 r.p.m delivers 0.01m³/s of 

water. The diameter of the piston is 200mm and stock length 400mm. determine : 

        i) The theoretical discharge of the pump.      ii) Co-efficient of discharge 
       iii) Slip and percentage slip of the pump. 

(6) 

13 a) Define ideal indicator diagram.  Show that area of indicator diagram is 

proportional to the work done by the reciprocating pump. 

(6) 

 

 b) Define slip, percentage slip and negative slip of a reciprocating pump. (4) 

14 a) With neat sketch explain the constructional features of a single-stage centrifugal 

pump. 

(6) 

 b) Draw and explain the characteristic curves of a centrifugal pump. (4) 

**** 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

THIRD SEMESTER B.TECH DEGREE EXAMINATION, JULY 2017 

ME200: FLUID MECHANICS AND MACHINERY (AN, AU, IE, MP, PE) 

Max. Marks: 100                                                             Duration: 3 Hours 

PART A 

Answer any three questions. 

1. a. Explain the terms dynamic viscosity and kinematic viscosity with their units.  (4) 

b. A 1m2, 10kg flat plate slides down a 30° inclined plane over a 0.1cm uniform layer 

 of oil, dynamic viscosity 0.05 Ns/m2. Determine the steady state velocity.  (6) 

2. a. Distinguish between  intensity of pressure and pressure head                         (3) 

b. How does the atmospheric pressure vary with altitude?                                   (3) 

c. Prove that the pressure at a point in a fluid at rest has the same magnitude in all 

 directions.                                                                                                          (4) 

3. a. Differentiate between simple manometer and differential manometer.            (5) 

b. The right limb of a simple U-tube manometer containing mercury was open to 

 atmosphere while the left limb is connected to a pipe  in which a fluid of specific 

 gravity 0.8 is flowing. The centre of the pipe is 14 cm below the level of mercury in 

 the right limb. Find the pressure of fluid in the pipe, if the difference of mercury level 

 in the two limbs was 18 cm.                                                 (5) 

4. a. Define the term ‘buoyancy’ and ‘ centre of buoyancy’.                                 (3) 

b. Explain the term ‘metacentre’ and ‘meta-centric height’.                              (3) 

c. What do you understand by ‘Total pressure’ and ‘centre of pressure’?           (4) 

PART B 

Answer any three questions. 

5. a)  Define the equation of continuity.                                                                  (3) 

b) A 30cm diameter pipe, conveying water, branches into two pipes of diameter        

20cm and 15cm respectively. If the average velocity in the 30cm diameter  pipe is 2.5 

m/s, find the discharge in this pipe. Also determine the velocity in 15cm pipe, if the 

average velocity in 20cm diameter pipe is 2m/s.                   (7) 

6. a. Explain the phenomenon of water hammer.                                                    (5) 

b. What is the difference between a laminar flow and turbulent flow?                (5) 
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7. State Bernoulli’s theorem of an incompressible fluid. Derive an expression for the 

Bernoulli’s theorem. State the assumptions made for such a derivation.                     (10) 

8. In a pipe of diameter of 350 mm and length 75m, water is flowing at a velocity of 2.8 

m/s. Find the head lost due to friction (i) Darcy- Weisbach formula (ii) Chezy's formula. 

Assume kinematic viscosity of water as 0.012 stoke.                                   (10) 

PART C 

Answer any 4 questions. 

9. Find an expression for the efficiency of a series of curved vanes when a jet of water 

strikes the vanes at one of its tips. Prove that maximum efficiency is when u = V and 

the value of maximum efficiency is 50%.                 (10) 

10. A Kaplan turbine runner is to be designed to develop 7456 kW. The net available head 

is 5.50 m. Assume that the speed ratio is 2.09 and flow ratio is 0.68 and the overall 

efficiency is 60%. The diameter of the boss is 1/3rd of the diameter of the runner. Find 

the diameter of the runner, its speed and its specific speed.               (10) 

11. a. What is a draft tube? Why is it used in a reaction turbine?                              (5) 

b. What is cavitation? How it can be avoided in reaction turbine?                      (5) 

12. a. What do you mean by manometric efficiency, mechanical efficiency and overall  

 efficiency of a centrifugal pump?        (4)  

b. With a neat sketch explain the principle and working of a centrifugal pump? (6) 

13. What is the effect of acceleration and friction in suction and delivery pipes on indicator 

diagram? Does the area of the indicator diagram change as compared to the area of ideal 

indicator diagram.                                                                                                         (10) 

14. The length and diameter of a suction pipe of a single acting reciprocating pump are 5 m 

and 10 cm respectively. The pump has a plunger of diameter 15 cm and a stroke length 

of 35 cm. The centre of the pump is 3 m above the surface in the pump. The 

atmospheric pressure head is 10.3 m of water and pump is running at 35 rpm. 

Determine: 

(i) Pressure head due to acceleration at the beginning of the suction stroke, 

(ii) Maximum pressure head due to acceleration, 

(iii) Pressure head in the cylinder at the beginning and at the end of the stroke.         (10) 

**** 
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Part A  
(Answer any three questions) 

1. a) Define specific weight and specific volume. Give its SI units.     (3) 

b) If 8 m3 of certain oil weighs 4000 kg(f). Calculate the specific weight, mass density 

and specific gravity of the oil.        (4) 

c) State Newton’s law of viscosity and what are newtonian fluids.   (3)  

2. a) Derive the expression for capillary rise in a tube.     (5) 

b) The capillary rise in the glass tube does not exceed 0.3 mm of water. Determine the                 

minimum diameter, given that surface tension for water in contact with air is 0.0725 N/m. 

                       (5) 

3. a) What is the significance of Pascal’s law and prove it.     (5)   

b) The left limb of a simple U Tube manometer containing mercury is open to atmosphere 

while the right limb is connected to a pipe in which a fluid of specific gravity 0.9 is 

flowing. The centre of the pipe is 15 cm below the level of mercury in the left limb. Find 

the pressure of fluid in the pipe if the difference of mercury level in two limbs is 24 cm.                     

(5) 

4. a) Explain the concept of Metacentre and Buoyancy.     (5) 

b) Determine the total pressure on a circular plate of diameter 1.8 m which is placed 

vertically in water in such a way that the centre of plate is 4m below the free surface of 

water. Find the position of centre of pressure also.                 (5) 

Part B 
(Answer any three questions) 

5. a) Define Reynold’s number and how are the flows classified according to Reynolds 

number in a closed pipe.         (4) 

b) Derive the expression for head loss due to friction or major losses in pipes.  (6) 

6. a) State the laws of fluid friction applicable to laminar and turbulent flows.  (5) 

b) Define Pathline  and streamline.                  (5)  

7. a) Explain about the drag force on a flat plate due to boundary layer.   (5) 
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b) What are the different regions of the flow of fluid in neighbourhood of solid boundary 

according to boundary layer theory?       (5) 

8. a) Derive the expression for discharge of venturimeter.     (6) 

b) An orifice meter with orifice diameter 8 cm is inserted in a pipe of 20 cm diameter. 

The pressure gauge fitted in the upstream and downstream of the orifice meter shows a 

reading of 21.45 N/cm2 and 9.95 N/cm2 respectively. Find the discharge of water through 

the pipe. Take the value of coefficient of discharge as 0.64.    (4)    

 

Part C 
(Answer any four questions) 

 

9. a) A jet of water 75 mm in diameter having a velocity of 20 m/s strikes a series of the flat 

plates arranged around the periphery of a wheel such that plate appears successively 

before the jet. If the plates are moving at a velocity of 5 m/s. Compute the force exerted 

by jet on plates.           (5) 

b) Derive the expression for force exerted by jet on stationary inclined plate.   (5) 

10. a) How are turbines classified in general? Describe in detail about the different 

classifications.           (7) 

b) What is a draft tube and describe its purpose in a turbine system     (3) 

11. Discuss the constructional features of an axial flow reaction turbine with neat sketch of 

the entire unit and parts.                   (10) 

12. Illustrate the working principle of a singularity reciprocating pump and describe its parts 

with necessary sketches. Also mention the equations for discharge and work done.     (10) 

13. a) What are the important functions of multistage centrifugal pumps? Describe any one 

function in detail with necessary sketches.                  (7) 

b) Define specific speed of a centrifugal pump. Give its equation.          (3) 

14. a) Define the following in cases of a centrifugal pump- Manometric efficiency, 

Mechanical Efficiency.                     (5)  

b) What is the need for priming in a centrifugal pump?     (5)

            

*** 


	92b8730d09fb8c8fcf89211e3de55a63079712482d533adaa3083b84b782fdbb.pdf
	b593977ac4b0759c062a42dff6a065a162b54acdee12d1f4557548b664694279.pdf
	72da7e7a735e60df17fee7ee0ac3c75370d9e87583e8d930fad790ddfca3c3a1.pdf



