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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
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Q1  Answer the following questions: Multiple type (2 x 10) 

 a) The value of Bulk modulus of elasticity ……………with increase of pressure           
  i) increase ii) decrease  
  iii) Both (i) & (ii) iv) None of  (i) & (ii)  
 b) The height of the free surface above any point is known as  
  i) Static head ii) Intensity of pressure  
  iii) Either of the above iv) None of the above  
 c) If ‘P’ is the gauge pressure within a spherical droplet, then gauge pressure within 

a bubble of same fluid and of same size will be 
 

  i) P/4 ii) P/2  
  iii) P iv) 2P  
 d) The term ……..means the study of pressure exerted by the fluid at rest  
  i) Hydrostatics ii) Fluid mechanics  
  iii) Continuum iv) Kinetics  
 e) Navier stoke’s equation represents the conservation of  
  i) Energy ii) Mass  
  iii) Pressure iv) Momentum  
 f) Existence of velocity potential implies that  
  i) Fluid is in continuum ii) Fluid is irrotational  
  iii) Fluid is ideal iv) Fluid is compressible  
 g) A pitot tube is used for measuring  
  i) Velocity of flow ii) Pressure of flow  
  iii) Flow rate iv) Total energy  
 h) For a given heat flow and for the same thickness, the temp drop across the 

material will be maximum for 
 

  i) Copper ii) Steel  
  iii) Glass wool iv) Refractory brick  
 i) For the fluid flowing over a flat plate with Prandtl number greater than unity, the 

thermal boundary layer for laminar forced convection 
 

  i) Is thinner than the hydrodynamic 
Boundary layer 

ii) Has thickness equal to zero  

  iii) Is of same thickness as 
hydrodynamic boundary layer 

iv) Is thicker than the hydrodynamic 
Boundary layer 

 

 j) A diffuse radiation Surface has  
  i) Radiation intensity independent of 

angle 
ii) Emissive power independent of 

angle 
 

  iii) Emissive power independent of 
wave length 

iv) Radiation intensity independent 
of both angle and wave length 
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Q2  Answer the following questions: Short answer type (2 x 10) 
 a) A thin blade of steel can be made to float on water. Explain how it is possible.  
 b) State the conditions of equilibrium of a floating body.  
 c) State relation between rotation, shear strain, vorticity and circulation.  
 d) Why there is rapid converging passage and gradual diverging passage are 

provided in venturimeter. 
 

 e) What is a weir? How is it different from a notch?  
 f) Why is Cd of an orifice meter much smaller than that of venturimeter?  
 g) What is syphon? Where is it used?   
 h) Write 3D conduction equation in spherical coordinate.  
 i) Sate relation of hydrodynamic Boundary layer and thermal boundary layer.   
 j) Distinguish among Black body, Grey body and Real body  
    

Q3 a) A solid cone of radius R and vertex 
angle 2휃 is to rotate at an angular 
velocity 휔.  As shown in fig. An oil 
viscosity µ and thickness h fills the 
gap between the cone and housing. 
Determine the torque T required to 
rotate the solid cone. 

 

 
 

(10) 

 b) When a pressure of 2x104 KN/m2 is applied to 50 litre of a liquid, its volume 
decrease by 0.5 litre, find the bulk modulose of liquid 

(5) 

    
Q4 a) Show that the distance between the center of buoyancy and the metacenter is 

given by 퐵푀 =
∀
 with the usual notation 

(10) 

 b) Find the density of metallic body which floats at the interface of mercury of 
specific gravity 13.6 and water such that 40% of its volume is submerged in 
mercury and 60% in water. 

(5) 

    
Q5 a) i)  In three dimensional incompressible fluid flow field is given by expression 

 v=(x2+y2z3)i+(xy+yz+zx)j+(w)k . find the w component of velocity so that the 
 case is possible for steady incompressible flow 
ii)  For a two dimensional potential flow, the velocity potential ig given by 
휓 = 4푥(3푦 − 4). Determine the velocity at point (2,3). Determine also 
 the stream function and its value at a point(2,3) 

(10) 

 b) A fluid is flowing at constant volume flow rate of Q trough a converge pipe having 
inlet and outlet diameter D1 and D2 respectively and a length of L. assuming the 
velocity to be axial and uniform at any section. Find the acceleration at inlet and 
outlet 

(5) 
 

    
Q6 a) A pipeline carrying water has a diameter of 0.5m and 2.0km long. To increase 

the delivery another pipeline of the same diameter is introduced parallel to the 
first pipe in the second half of its length. Find the increase in discharge if the total 
head loss in both the case is 15m. Assume f=0.02 for all the pipes 

(10) 

 b) Derive Euler’s Equation and from there Bernoulli’s equation. mention all the 
assumption and restrictions 
 
 

(5) 
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Q7 a) A 6-m-long 2-kW electrical resistance wire is made of 0.2-cm-diameter stainless 
steel (k = 15.1 W/m.°C). The resistance wire operates in an environment at 20°C 
with a heat transfer coefficient of 175 W/m2 °C at the outer surface. Determine 
the surface temperature of the wire 

(10) 
 

 b) Derive 3d Conduction equation of Cartesian coordinates (5) 
    

Q8 a) Air at 20°C is flowing by heated flat plate at 134°C at a velocity of 3m/sec. the 
plate is 2m long and 1.5m wide. Calculate the  
(i) Velocity BL thickness and Thermal BL thickness at 40cm from the leading       
edge of the plate  
(ii) Calculate the drag force and HT from the first 40 cm of the plate 
 

(10) 
 

 b) Derive an expression for the following cases 
(i)  Radiation exchange between two black surfaces 
(ii) Radiation exchange between two grey surfaces 

(5) 

    
Q9  

a) 
b) 
c) 

Write short note on :  
Surface Tension 
Reradiation surface  
Navier–Stokes equation 

(5x3) 
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