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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. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a) A piece of wood having weight 5kg floats in water 60% of its volume under the 
liquid. The  specific gravity of the wood is 
(i) 0.86 (ii) 0.6  
(iii) 0.4 (iv) 0.3 

 

 b) What is the correct formula for absolute pressure 
(i) Pabs= Patm-Pgauge (ii) Pabs= PVacuum-Patm 
(iii) Pabs= PVacuum+Patm (iv) Pabs= Pgauage+Patm 

 

 c) Stress – strain relationship for Newtonian fluid is  
(i) Parabolic (ii) Hyperbolic  
(iii) Linear (iv) Inverse type 

 

 d) Two important force for floating body are  
 (i) buoyancy and gravity (ii) buoyancy and pressure 
 (iii) buoyancy and inertia (iv) pressure and gravity 

 

 e) Stream line and equipotential lines in a flow field  
 (i) Are parallel to each other (ii) Are identical to each other 
(iii) Are orthogonal to each other (iv) intersect with each other by acute 
angle 

 

 f) Boundary layer thickness is the distance from the boundary to the point where 
the velocity of fluid is  
(i) Equal to 10% of free stream velocity 
(ii) Equal to 50% of free stream velocity 
(iii) Equal to 90% of free stream velocity 
(iv) Equal to 99% of free stream velocity 

 

 g) The two pipe system can be said to be equivalent,when the following quantity 
are same 
(i) friction loss and flow (ii) length and diameter 
(iii) flow and length (iv) velocity and diameter 

 

 h) Bernoulli equation deals with law of conservation of  
(i) Mass (ii) Momentum  
(iii) Energy (iv) Work 

 

 i) The condition for maximum power transmission in pipe flow (if h=head 
available  and hf=head loss due to friction 
(i) h= hf/2 (ii) h= hf/3  
(iii) h= hf (iv) h=3 hf 

 

 j) The settling velocity of hinder settling is___________________ than free 
settling 
(i) More (ii) less  
(iii) equal (iv) None of these 
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Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Calculate the surface tension if the pressure difference between the inside 
and outside of a soap bubble of 3mm diameter is 18N/m2 

 

 b) Write different types of equilibrium in floating body? How it is related with 
Metacentric height ? 

 

 c) In a three dimensional incompressible fluid flow, the flow field is given by 
expression V= (x2+y2z3)i –(xy+yz+zx)+(w)k,find out the ‘w’ component of the 
velocity, so that the case is possible for a steady incompressible flow. 

 

 d) What is Froude number ? How it is related with sub critical and super critical 
flow in the open channel ? 

 

 e) Define the term HGL and TEL ?  
 f) Define Cc,Cvand Cd ? How they are related with each other ?  
 g) What are the conditions for Newton’s law of hinder settling ?  
 h) Write factors which affect the slurry pipe line design ?  
 i) What is criticalvelocity? What is the effect on transportation of slurry in pipe 

line? 
 

 j) Write the different forces acting on fluid flow? Obtatain the Navier-stroke 
equation from it. 

 

    
  Part – B (Answer any four questions)  

Q3 a) A thrust bearing consists  of 12cm diameter pad rotating on another pad 
separated by oil film by 20mm .Compute the power dissipated in the bearing if 
it rotates at 150 revolution per minute, take dynamic viscosity of oil is 75cP 

(10) 

 b) A compound manometer (as shown in the figure) , find the difference in 
pressure  between A and B carrying water. The mercury and oil of density 
850kg/m3 are used as manometric liquid 
 

 

(5) 

    
Q4 a) Define an orifice-meter. Derive the expression of the discharge through its. (10) 

 b) A solid metal piece floats at the interface of mercury and water such that 40% 
of its volume submerged in the mercury and 60% in the water, find the 
specific weight of metal piece 

(5) 

    
Q5 a) The velocity component in a two dimensional flow are  

푢 = 8푥 푦 − 푦  and 푣 = −8푥푦 + 푥 , show that these velocity component is 
a possible case of irrotational flow , also find the steam function from it. 

(10) 

 b) i. Difference between Laminar and turbulent flow 
ii Difference.Langragian method and Eulerian method of fluid motion 
 
 

(5) 
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Q6 a) A pipe diameter 0.4m and length 1000m is connected to a reservoir at one 
end .the other end of the pipe is connected to a junction from which two pipes 
of lengths 500m and diameter 150mm run in parallel .These parallel pipes are 
connected to another reservoir ,which is having level of water 10m below the 
water level of above reservoir ,determine the total discharge if 푓 = 0.015 , 
Neglect the minor loss 

(10) 

 b) Find an expression for power transmission through pipe and                                        
efficiency of maximum power transmission in pipe flow?                                            

(5) 

    
Q7 a) Determine the displacement thickness, momentum thickness and energy 

thickness in terms of nominal boundary layer thickness δ in n respect of 
following velocity profiles in boundary layer on flat plate  

= 2 − 3 +  , where u is the velocity at a height above the surface 
and 푈  is the free stream velocity. 

(10) 

 b) Find the discharge through a trapezoidal channel of wide 10m and side slope 
of 1 horizontal to 3 vertical .The depth of the flow of water is 3.0m and value 
of chezy’s constant is 50 .the slope of thr bed of the channel is is given by 1 in 
4000. 

(5) 

    
Q8 a) Describe Red mud slurry transportation and ash slurry disposal transportation 

NALCO alumina refinery at Damanjodi . 
(10) 

 b) Write the advantage and disadvantage of slurry transportation of 
mineral.through pipe line  

(5) 

    
Q9 a) Describe Stream line, streak line and path linewith example. (5) 

 b) Short note on pitot-tube (5) 
 c) Derive stroke’s law (5) 
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