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3rd Semester Regular Examination 2016-17 

FLUID MECHANICS AND MACHINERY 

BRANCH: Automobile  
Time: 3 Hours 

Max Marks: 100 
Q.CODE:Y539 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 
 a) A real fluid is any fluid which 

(i) Has surface 

tension and is 

incompressible 

(ii) Has zero 

shear 

stress  

(iii) Has constant 

viscosity and 

density 

(iv) Has viscosity 

 

 

 b) When barometer reads 740mm Hg, a pressure of 10kPa suction at that location is 

equivalent to 

(i) 10.02m of 

H2O (Abs) 

(ii) 9.87m of 

H2O (Abs) 

(iii) 88.53kPa 

(Abs) 

(iv) 0.043kPa 

(Abs) 
 

 

 c) When a block of ice floating on water in a container melts , the level of water in the 

container  

(i) rises (ii) First falls and 

then rises 

(iii) Remains the 

same 

(iv) falls 

 

 

 d) A stream line is a line 

(i) Which is 

normal to 

the velocity 

vector at 
every point 

(ii) Which 

represents 

lines of 

constant 
velocity 

potential 

(iii) Which is 

normal to the 

lines of 

constant 
stream 

function 

(iv) Which is 

tangential to 

the velocity 

vector 
everywhere at 

given point 
 

 

 e) The total head in a flow is the sum of  

(i) Piezometri
c head and 

datum 
head 

(ii) Piezometri
chead and 

pressure 
head 

(iii) Piezometric 
head and 

velocity head 

(iv) Piezometrichea
d, velocity 

head and 
datum head 

 

 

 f) Bernoulli equation is applicable between any two points 
(i) In any 

rotational 
flow of an 

incompressi
ble fluid 

(ii) In any 

type of 
irrotationa

l flow of a 
fluid 

(iii) In steady  

rotational 
flow of an 

incompressib
le fluid 

(iv) In steady, 

irrotational flow 
of an 

incompressible 
fluid 
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 g) Minor losses in a pipe flow are those losses  

(i) Which are 

insignifica

ntly smalll 

(ii) Which 

can be 

neglected 

always  

(iii) Caused by local 

disturbances 

due to pipe 

fitting 

(iv) Caused by 

frictional 

resistance  

 

 

 h) The net available head H in a pelton turbine installation is the 

(i) Kinetic 

energy of 

the jet 

issuing from 

the nozzle 

(ii) Difference in 

elevation 

between 

forebay water 

level and the 

nozzle outlet 

(iii) Head at 

the 

base of 

the 

nozzle  

(iv) Difference in 

level between 

water levels at 

the fore bay and 

the tailwater 

level 

 
 

 

 i) The unit speed Nu of a turbine of rational speed N and head H is  equal to   

(i) √  (ii) / √  (iii) √ /   (iv) √  
 

 

 

 j) A fast centrifugal pump impeller will have 
(i) Forward facing 

blades 

(ii) Radial 

blades 

(iii) Backward 

facing blades 

(iv) propeller  

 
 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Show the curve of solid and inviscid or ideal fluid on shear stress versus shear strain 

diagram 
 

 b) Why is there an internal pressure inside a droplet?  
 c) What do you understand from the pressure diagram? What is its usefulness?  
 d) What are the conditions of equilibrium of a floating body?  

 e) What are the different types of displacements of fluid particles?  
 f) What is circulation and how is it related to vorticity?  
 g) Write  Euler’s  equation  of  motion  along  streamline  and  integrate  it  to  obtain 

Bernoulli’s Equation 
 

 h) What are the important aspects of total energy line (TEL) and Hydraulic gradient line 

(HGL)? 
 

 i) What do you mean by NPSH?  
 j) Define the specific speed of turbine and Pump?  
    
  Part – B (Answer any four questions)  

Q3 a) Calculate the capillary effect in mm in a glass tube 3mm in diameter when immersed 
in mercury. The liquid is at 200C and value of surface tension for mercury at 200C is 

0.51N/m. The contact angle is 1300. 
 

(10) 

 b) A circular disc having radius R is kept at small height above a fixed surface by a layer 

of oil having viscosity .Determine the expression for the viscous torque on the disc. 
(5) 

    
Q4 a) A circular plate of 2.5m diameter is submerged in an oil of specific gravity 0.8. The 

maximum  and  minimum  depths  of  the  plate  are  2m  and  1m  from  the  free  surface. 
Calculate the hydrostatic force on one face of the plate and the depth of the centre of 

pressure. 
 

(10) 

 b) A cylinder has a diameter of 0.3m and the sp. Gravity of 0.75. What is the maximum 
permissible length in order that it may float in water with its axis vertical? 

(5) 
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Q5 a) A  venturimeter is  provided  in  a  200  mm  diameter  pipe  for  measurement  of  water 

discharge. For 100 kN/m2 gauge pressure in the pipe, determine the diameter of throat 

of  the  venturimeter  if  it  is  to  produce cavitation pressure  there.  The  throat  is 2.0 m 

higher  than  venture  inlet.  Take  atmospheric  pressure  as  101.3  KN/m2  and  vapor 

pressure as 2.39 kN/m
2
 absolute. The pipe carries a discharge of 62.8 L/s. 

 

(10) 

 b) The stream function for a two dimensional flow is given by 8xy, calculate the velocity 

at the point (3,5) and also find the velocity potential function. 
(5) 

    
Q6 a) The rate of  flow of water through a horizontal pipe is 0.25m3/s. The diameter of the 

pipe  which  is 200mm  is  suddenly enlarged to 400mm. The pressure intensity in  the 

smaller pipe is 11.772N/cm2. Determine: 
(i) Loss of head due to sudden enlargement. 

(ii) Pressure intensity in the large pipe 
Power lost due to enlargement. 

 

(10) 

 b) Obtain expression for Darcy- Weisbach friction factor, f for laminar flow in a pipe. (5) 
    

Q7 a) A  single  acting  reciprocating  pump  has  a  piston  diameter  0.15m  and  stroke  length 

0.3m.The centre of the pump is 5m above the level of water in sump and 33m below 
delivery  water  level.  The  lengths  of  suction  and  delivery  pipes  are  6.5m  and  39m 

respectively  and  both  the  pipes  have  the  same  diameter  of  75mm.  if  the  pump  is 
working at 30rpm, find the pressure head on the piston at the beginning, middle and 

end  of  both  suction  and  delivery  stroke,  and  find  the  power  required  to  drive  the 
pump.  Take  atmospheric pressure  as  10.3m  of  water  and  Darcy’s  friction  factor  for 

both the pipes as 0.04. 

 

(10) 

 b) Two  geometrically  similar  pumps  are  running  at  the  same  speed  of  1000rpm.  One 

pump has an impellor diameter of 0.3 meter and lifts water at the rate of 20 litres per 

second against a head of 15meters. Determine the head and impellor diameter of the 

other pump to deliver half the discharge. 

(5) 

    
Q8 a) An inward flow reaction turbine is working under a head of 15m with a speed of 300 

rpm. The inner and outer diameter of the runner is 500 and 750mm respectively. The 

runner internal width at the inlet is 70mm and blade occupies 10% of runner passage. 

The radial component of fluid velocity is constant from inlet to outlet and is equal to 

0.2 2 ℎ  .  Water  leaves  the  wheel  radially.  The  blade  efficiency  is  95%  and  the 

overall efficiency of turbine is 85%. Calculate (i) the angle of guide vanes, (ii) angles 
of moving vanes at inlet and outlet, (iii) water flow rate and (iv) the width of runner at 

outlet. 

(10) 

 b) Draw the velocity diagram of Backward, forward curved and radial blade of reaction. 

And mention the direction of each velocity. 

(5) 

    
Q9  Write short notes of any Two: (5+5) 

  a) Newton’s law of viscosity 

b) Flow Net 

c) Analysis of Pipes in series and Parallel 

d) Draft tube 
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