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4th Semester Regular / Back Examination 2015-16 

HYDRAULICS & HYDRAULIC MACHINES 
BRANCH: PRODUCTION  

Time: 3 Hours 
Max Marks: 70 
Q.CODE: W562 

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) Calculate the density, specific weight and weight of one litre of petrol of 
specific gravity = 0.7 

 

 b) Slate the Newton's law of viscosity and give examples of its application.  
 c) Determine  the viscosity  of a  liquid having  kinematic  viscosity 6 stokes 

and specific gravity 1.9. 
 

 d) A hydraulic press has a ram of 30 cm diameter and a plunger of 4.5 cm 
diameter.  Find  the  weight  lifted  by  the  hydraulic  press  when  the  force 
applied at the plunger is 500 N. 

 

 e) An oil of sp. gr. 0.9 is contained in a vessel. At a point the height of oil 
is 40 m. Find the corresponding height of water at the point. 

 

 f) Differentiate  between:  (i)  Absolute  and  gauge  pressure,  (ii)  Simple 
manometer and differential manometer. 

 

 g) Define  the  terms:  irrotational  and  rotational  motion,  potential  function 
and stream function, Flow net. 

 

 h) What is the difference between compressible and incompressible flow?  
 i) What is cavitation? How can it be avoided in reaction turbine?  
 j) What is a draft tube? Why it is used in a reaction turbine?  

Q2 a) A solid  cylinder  of diameter 4.0  m has  a height of  3m.  Find  the meta-
centric  height  of  the  cylinder  when  it  is  floating  in  water  with  its  axis 
vertical. The sp. gr. of the cylinder = 0.6. 

(5) 

 b) Derive  an  expression  for  the  depth  of  centre  of  pressure from  free 
surface of liquid of an inclined plane surface sub-merged in the liquid. 

(5) 

    
Q3 a)  Water flows through a pipe AB 1.2m diameter at 3m/s and then passes 

through a pipe BC 1.5m . At C, the pipe branches. Branch CD is 0.8m 
in diameter and carries one third of the flow in AB. The flow velocity in 
branch CE is 2.5m/s. Find the volume rate of flow in AB, the velocity in 
BC, the velocity in CD and the diameter of CE. 

(5) 

 b) The  following  case  represent  the  two  velocity  components,  determine 
the third component of velocity such that satisfy the continuity equation: 
u=x

2
+y

2
+z

2
; v=xy

2
-yz

2
+xy 

(5) 
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Q4  Derive Euler's equation of motion along a stream line for an  ideal fluid 

stating  clearly  the  assumptions.  Explain  how  Bernoulli’s  equation  is 
derived from Euler's equation. 

(10) 

    
Q5 a) An  oil  of  sp.  gr.  0.8  is  flowing  through  a  venturimeter  having  inlet 

diameter 20 cm and throat diameter 10 cm. The oil-mercury differential 
manometer  shows  a  reading  of  25  cm.  Calculate  the  discharge  of  oil 
through the horizontal venturimeter. Take Cd = 0.98. 

(5) 

 b) An orifice meter with orifice diameter 10 cm  is inserted in a pipe of 20 
cm diameter. The pressure gauges fitted upstream and downstream of 
the  orifice  meter  gives  readings  of  19.62  N/cm2  and  9.8!  N/cm2 
respectively. Coefficient of discharge for the meter is given as 0.6. Find 
the discharge of water through pipe. 

(5) 

    
Q6 a) The penstock supplies water from a reservoir to the Pelton wheel with a 

gross head of 500m.One third of the gross head is lost in friction in the 
penstock. The rate of flow of water through the nozzle fitted at the end 
of  the  penstock  is  2.0  m3/s.  The  angle  of  deflection  of  the  jet  is 
165

o
.Determine  the  power  given  by  the  water  to  the  runner  and  also 

hydraulic efficiency of the Pelton wheel. Take speed ratio=0.45 and co-
efficient of velocity Cv=1.0. 

(5) 

 b) A double-acting reciprocating pump, running at 40 r.p.m, is discharging 
1.0  m3  of  water  per  minute.  The  pump  has  a  stroke  of  400mm.  The 
diameter  of  the  piston  is  200mm.The  delivery  and  suction  head  are 
20m and 5m respectively. Find the slip of the pump and power required 
to drive the pump. 

(5) 

    
Q7 a) A single-stage centrifugal pump with impeller diameter of 30cm rotates 

at 2000 r.p.m. and lifts 3 m
3
 of water per second to a height of 30m with 

an efficiency of  75%.Find  the number of  stages and diameter  of each 
impeller of a similar multistage pump to lift 5m3 of water per second to a 
height of 200m  when rotating at 1500 r.p.m. 

(5) 

 b)  A Kaplan turbine runner is to be designed to develop 9100 kW.The net 
available head is 5.6m. If the speed ratio = 2.09, flow ratio =0.68.overall 
efficiency  86%  and  diameter  of  the  boss  is  1/3  the  diameter  of  the 
runner.  Find  the  diameter  of  the  runner,  its  speed  and  the  specific 
speed of the turbine.  

(5) 

Q8  Answer any two of the following questions: (5 x 2) 
 a) Define  specific  speed  of  a  turbine  and  derive  an  expression  for  the 

same. State its significance in the study of hydraulic machines. 
 

 b) How  will  you  determine  the  meta-centric  height  of  a  floating  body 
experimentally? Explain with neat sketch. 

 

 c) With a neat sketch describe the principle and working of a reciprocating 
pump with air vessel.   

 

 d) Define  the  terms  ‘unit  power’,  ‘unit  speed’  and  ‘unit  discharge’  with 
reference  to  a  hydraulic  turbine.  Also  derive  expressions  for  these 
terms. 
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