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Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Write the no-slip condition for a viscous fluid flowing over a semi-infinite 
impermeable wall. 

 

 b) Why are the liquids incompressible fluids as compared to gases?  
 c) Define Reynolds number in terms of mass flow rate.  

 d) Draw the free hand graph for variation in surface tension of water with 
temperature. 

 

 e) Define stagnation pressure and write down its formula.  
 f) Two streamlines never intersect. Explain why it is so.  
 g) Write the assumptions of Bernoulli’s equation.  
 h) Write the relationship between Fanning’s and Dracy’s friction factor.  
 i) What is maximum efficiency for a pipe line conveying fluid through it?  
 j) Why the draft tubes are provided in case of reaction turbines?  
    

Q2 a) Briefly explain the causes of viscosity in fluids. 
 

(2) 

 b) A  shaft  80  mm  in diameter  is  being  pushed through  a  bearing  sleeve 

80.2  mm  in  diameter  and  0.3  m  in  long.  The  clearance,  assumed 

uniform is flooded with lubricating oil of viscosity 0.1 kg/ms and specific 

gravity  0.9,  (a)  If  the  shaft  moves  axially  at  0.8  m/s,  estimate  the 

resistance force exerted by the oil on the shaft, (b) If the shaft is axially 

fixed and rotated at 1800 rpm, estimate the resisting torque exerted by 

oil and the power required to rotate the shaft. 

(8) 

    
Q3 a) A  rectangular  barge  with width b and a submerged depth of H has its 

centre  of  gravity  at  waterline.  Find  the  metacentric  height  in  terms  of 

b/H, and hence show that for stable equilibrium b/H≥2.449. 
 

(5) 
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 b) For  a  steady two-dimensional  incompressible  flow  through  nozzle, the 

velocity field  is given by 
0
(1 2 / )V u x L i  , Where  x  is the  distance along 

the  axis  of  the  nozzle  from  its  inlet  plane  and  L  is  the  length  of  the 

nozzle. Find the time required for a fluid particle to travel from the inlet 

to the exit of the nozzle. 

(5) 

    

Q4 a) Derive the continuity equation in Cartesian coordinates by assuming an 

infinite-small fluid volume.  

 

(5) 

 b) Derive  Euler’s  equation  along  a  stream  line  by  invoking  all  your 
assumptions taken into consideration. 
 

(5) 

    

Q5 a) The total head at inlet to a pipe network system is 20 m of water more 

than at its outlet. Compare the rate of discharge of water, if the network 

system  consists  of  (a)  three  pipes  each  700  m  long  but  of  diameters 

450  mm,  300  mm,  and  600  mm,  respectively  in  orders  from  inlet  to 

outlet,  (b)  the  same  three  pipes  are  in  parallel.  Assume  friction  factor 

for all the pipes to be 0.01, and the coefficient of contraction to be 0.6. 

 

(5) 

 b) Show  that  the  stream  functions  and  velocity  potentials  are 
perpendicular to each other.  
 

(5) 

    
Q6 a) What do you understand by characteristic curves of a pump? What is 

the significance of the characteristic curves? 

 

(5) 

 b) A centrifugal pump having outer diameter equal to two times the inner 

diameter and sunning at 1200rpm works against a total head of 75cm. 

The  velocity  of  flow  through  the  impeller  is  constant  and  is  equal  to 

3m/sec. The vanes are  set  back at  angle  of 300  at  outlet.  If  the outer 

diameter  of  the  impeller  is  600mm  and  width  at  outlet  is  50mm. 

Determine  (i)  vane  angle  at  inlet  (ii)  work  done  per  second  by  the 

impeller (iii) manometric efficiency. 

 

(5) 
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Q7  An  inward  flow  vertical  shaft  reaction  turbine  runs  at  a  speed  of  375 

rpm  under  an variable  head of 62 m  above the atmospheric  pressure. 

The  external  diameter  of  the  runner  is  1.5  m  and  the  dimensionless 

specific  speed  based  on  the  power  transferred  to  runner  is  0.14  rev. 

Water enters the turbine without shock with a flow velocity of 9 m/s and 

leaves the runner without whirl with an absolute velocity of 7 m/s. The 

discharge  velocity  of  water  at  tailrace  is  2.0  m/s.  The  mean  height  of 

the  runner  entry  plane  is  2  m  above  the  tailrace  level  while  the  the 

entrance to the draft tube is 1.7 m above the tail race level. At entrance 

to the runner, the static pressure head is 2.2 m below the atmospheric 

pressure.  Assuming  a  hydraulic  efficiency  of  90%,  find  (a)  the  runner 

blade  entry  angle,  (b)  the  head  loss  in  the  guide  vanes,  in  the  runner 

and draft tube.  

 

(10) 

Q8  Write short answer on any TWO: (5 x 2) 
 a) Pascal’s Law  

 b) Laminar and Turbulent flows  

 c) Vapour pressure and cavitation  

 d) Draft tube  

 

 

 

 
bput question papers visit http://www.bputonline.com

www.bputonline.com

www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

