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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) Show that the coefficient of thermal expansion for perfect gas is equal 
to the absolute temperature.   

 

 b) If  the  temperature  dependence  of  the  shear  viscosity  of  a  liquid  is 

modelled  by  the  law: /B TAe  ,  then  calculate  the  temperature  at 

which the shear viscosity of water is equal to 40% of its value at 20OC, 
given that  (20OC)=0.001 Ns/m2 and  (0OC)=0.0018 Ns/m2. 

 

 c) Provide  two  engineering  applications  in  which  body  force  other  than 
gravity are important. 

 

 d)  =constant  implies  that 0
D

Dt

  ,  but  is  ture  that 0
D

Dt

  ,  implies  is 

constant. Explain it. 

 

 e) Define Pascal’s Law of hydrostatic.  
 f) Show with appropriate diagrams than stability of a submerged body.  
 g) Differentiate uniform and non-uniform flows.  
 h) Write the equation for pure rotation of a fluid element.  
 i) Define a streak line  
 j) Write the assumptions for Newton’s Law of viscosity.  

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) The  velocity  and  density  fields  in  a  diffuser  are  given  by: /

0
x Lu u e

and 2 /
0

x Le   . Find the rate of change of density at x=L. 

 

 b) A block of steel (sp. gr.= 6.85) floats at a mercury-water interface. What 
is the ratio of heights of the bock in mercury (b) and in water (a). Take 
specific gravity of mercury as 13.57. 

 

 c) The velocity field of a fluid particle is given by 
2 ˆˆ ˆ10 15 (25 3 )V x yi xyj t xy k   


. Find the acceleration of the fluid particle 

at (1,2,-1) at time t=0.5. 

 

 d) Determine  the  loss  of  head  in  friction  when  water  at  15  OC  flows 
through a 300 m long galvanized steel pipe of 150 mm diameter at 0.05 

m3/s.  Kinematic  viscosity  of  water  at  15 OC  is 61.14 10 m2/s  and 
friction factor (f) is 0.001. Also calculate the pumping power required to 
maintain the flow. 
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 e) Write the assumptions of the Bernoulli’s equation.  
 f) Write the formula for the speed number of a turbine.  
 g) Write  three  different  parts  that  are  susceptible  to  erosions  in  Francis 

turbines. 
 

 h) Draw the variations of unit discharge and unit power with unit speed for 
Kaplan turbine. 

 

 i) Define slip factor in centrifugal pumps.  
 j) What is function of volute casing in reaction turbines?  
    
  Part – B (Answer any four questions)  

Q3 a) A  spherical  soap  bubble  of  diameter  d1  coalescences  with  another 
bubble of diameter d2 to form a single bubble of diameter d3 containing 
the  same  amount  of  air.  Assuming  an  isothermal  process,  derive  an 
analytical  expression  for  d3  as  a  function  of  d1,  d2,  the  ambient 

atmospheric pressure P0 and surface tension of the soap bubble is  . 

(10) 

 b) Find the circulation for the velocity filed given as 

2 2( )
1 2( ) 1

22

h p p y
u y

L h

             


  , 0v w  along  a  rectangular  path  of  height 

h  and width L. 

(5) 

    
Q4 a) Water flows through a 300 mm×150 mm venturimeter at a rate of 0.037 

m
3
/s and  the differential  gauge  is  deflected  1m. Specific gravity  of  the 

gauge  fluid  is  1.25.  Determine  the  coefficient  of  discharge  for  the 
venturimeter. Take density of water 1000 kg/m

3
 

(10) 

 b) For  the  flow  with  a  stream  function 2 2ln( )x y   ,  determine  the 

velocity components and check for irrationality. 

(5) 

    
Q5 a) Oil of Specific gravity of 0.8 cats on vertical triangular area whose apex 

is in the oil surface. The triangle is isosceles of 3 m high and 4 m wide. 
A vertical rectangular area  of 2 m high is attached to  4  m  base  of  the 
triangle  and  is  acted  upon  by  water.  Find  magnitude  and  position  of 
action of resultant hydrostatic force on the entire area. 

(10) 

 b) Derive equation from Euler’s equation along a streamline. (5) 
    

Q6 a) Two reservoirs 5.2 km apart are connected by a pipeline which consists 
of  a  225  mm diameter pipe for first  1.6 km, slopping at  5.7 m  per km. 
For  the  remaining distance, the pipe diameter is  150 mm laid  at slope 
of 1.9 m per km. The level of water above the pipe openings are 6 m in 
the upper reservoir and 3.7 m in the lower reservoir. Taking f=0.024 for 
both the pipes and Cc =0.6, Calculate the rate of discharge through the pipe. 

(10) 

 b) Show  that  head  loss  per  unit  weight  due  to  friction  is  given  by 
2

2

fLV
h
f gD
 .  

(5) 

    
Q7 a) A  Pelton  wheel  turbine  has  a  net  head  of  425  m.  Assuming 

vC =0.97  , 

speed  ratio=0.46,  jet  deflection  angle  at  bucket  165  degrees    and 
bucket  friction  coefficient  as  0.9,  Calculate  the  hydraulic,  wheel  and 
nozzle efficiencies of the turbine 

(10) 

 b) Explain the governing of the Pelton turbine. (5) 
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Q8 a) A  horizontal double-acting  single  cylinder  reciprocating  pump  has 

following features: 
Cylinder diameter=  20  cm;  Speed=  30  rpm;  Length  of suction  pipe  =4 
m;  Delivery  lift=  30  m;  Diameter  of  delivery  pipe=  10  cm;  Length  of 
stroke=40  cm;  Suction  lift=  1.5  m;  Diameter  of  suction  pipe=  10  cm; 
length  of  delivery  pipe=  40  m;  Dracy-Weisbach  friction  factor  =0.2  for 
both  the  pipes.  Determine  the  net  force  due to  water  pressure  on  the 
piston when the crank has moved by an angle of 45-degree from inner 
dead canter. The size  of the  piston  rod can be  neglected as relatively 
too small. 

(10) 

 b) Draw  the  indicator  diagram  for  a  reciprocation  pump  considering  both 
acceleration and friction effects. Write the formula for the frictional head 
loss in suction pipe and its  maximum value. Also write  the  formula  for 
average frictional loss in the suction pipe. 

(5) 

    
Q9 a) A  centrifugal  pump  lifts  water  from  a  sump  to  an  overhead  reservoir. 

The static  lift  is  40  m out  of which 3  m is  suction lift.  The suction and 
delivery pipes are both 35 cm diameter. The friction loess in the suction 
pipe  is  2.0  m  and  delivery  pipe  it  is  6.0  m.  The  impeller  is  0.5  m  in 
diameter and has a width of 3 cm at outlet.  The speed of the pump is 
1200  rpm.  The  exit  blade  angle  is  20-degree.  If  the  monomeric 
efficiency  is  85%,  determine  the  pressure  at  the  suction  and  delivery 
ends  of  the  pump  and  the  discharge.  Assume  the  inlet  and  outlets  of 
the pump are at same elevation. 

(10) 

 b) Write short notes on hydraulic press. (5) 
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