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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1      Answer the following questions: Multiple type                                                      (2x10) 
 a) A static fluid can have 

i) Non zero normal and shear stress 
ii) Negative normal stress and zero shear stress 
iii) Positive normal stress and zero shear stress 
iv) Zero normal stress and non zero shear stress 

 b) For the stability of a floating body, under the influence of gravity alone, which of the 
following is true 

i) Metacenter should be below CG 
ii) Metacenter should be above CG 
iii) Metacenter and CG must lie on the same horizontal line 
iv) Metacenter and CG must lie on the same vertical line 

 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) A streamlined body is defined as a body about which 
i) The flow is laminar 
ii) The flow is along the streamlines 
iii) The flow separation is suppressed 
iv) The drag is zero 

 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) The maximum velocity  in a circular pipe when flow is laminar occurs  at 
i) The top of pipe 
ii) The bottom of pipe 
iii) The centre of the pipe 
iv) Not necessarily at the center 
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 i) The Boundary layer exists in which the following 
i) Flow of real fluid 
ii) Flow of ideal fluid 
iii) Flow over a flat surface 
iv) Pipe flow only 

 j) The friction drag is mainly due to 
i) Separation of Boundary layer 
ii) weight component in the direction of flow 
iii) shear stresses generated due to viscous  action 
iv) None of the above 

   
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) At 20°C, the bulk modulus of elasticity of kerosene is 1.43x109 Pa and its relative 
density is 0.804. Calculate the velocity of propagation of sound in kerosene at 
this temperature. 

 

 b) Distinguish between intensity of pressure and pressure head  
 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) Why the Langrangian and Euleurian  approaches are same for steady flow  
 f) Why is Cd of an orifice meter much smaller than that of venturimeter?  
 g) What is syphon? Where is it used?   
 h) What is the difference between Laminar flow and Turbulent flow?  
 i) What is the physical significance of displacement thickness and momentum 

thickness 
 

 j) Write the Navier stokes equation and highlight each term.  
    

 
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) A U-tube has two limbs of internal diameter 6mm and 16 mm respectively and 
contains some water. Calculate the difference in water levels in the two limbs. 
Surface tension of water is 0.073N/m. 

(5) 

    
Q4 a) The time period of rolling of a ship of weight 29430 KN in sea water is 10 sec. 

the center of buoyancy of the ship is 1.5m below the center of gravity. Find the 
radius of gyration of the ship if the MI of the ship at the water line about force is 
1000m4. 

(10) 

 b) Show 퐺푀 =
∀
− 퐵퐺 (5) 

   
 

 

Q5 a) The velocity components for steady flow are given as 
푢 = 0, 푣 = −푦 − 4푧,푤 = 3푦 푧. Determine. (i) Whether the flow field is one, two 
or three dimensional, (ii) whether the flow is incompressible or compressible, and 
(iii) the stream function for the flow. 

(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) 
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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) 

    
Q7 a) Air is flowing over a flat plate 5m  long and 2.5m wide with a velocity of 4m/sec 

at 15°C. if ρ=1.208kg/m3 and 훾=1.47 x 10-5 m2/sec.. calculate 
Length of  plate over which the boundary layer is laminar, and the thickness of 
boundary (Laminar) 
Shear stress at the location where Boundary layer ceases to be laminar and 
The total drag force on both sides on that proportion of plate where boundary 
layer is laminar 

(10) 
 

 b) Obtain Von Karman momentum integral equation. (5) 
    

Q8 a) A kite 0.7m x 0.7m weighing 5.9N is maintained in air at an angle of 10° to the 
horizontal. The string connected to the kite is at 45° with the horizontal. The 
tension in the string is 23.3 N. if the velocity of the wind is 36 km/hr, determine 
the drag and lift coefficient. Take ρ=1.24kg/m3. 

(10) 
 

 b) Describe with the help of a sketch, the variation of drag coefficient for a cylinder 
over a wide range of Reynolds number. 

(5) 

    
Q9  

a) 
b) 
c) 

Write short note on :  
Magnus effect 
Fluidized Bed 
Non Newtonian fluids 

(5x3) 
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