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B.E. (Fire Engineering) Third Semester (C.B.S.) 
Fluid Mechanics 

P. Pages :  3 NIR/KW/18/3946 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Diagrams and chemical equations should be given whenever necessary. 

 11. Illustrate your answers whenever necessary with the help of neat sketches. 

 12. Use of non programmable calculator is permitted. 

 

    

1. a) Does the viscosity of liquid and gases increase with temperature growth. Suggest reason 

for the difference in behavior if any. 

 

5 

 b) The pressure drop 'P' in a pipe of diameter D and length l depends on mass density  and 

viscosity  of the flowing fluid, mean velocity of flow V and average height K of roughness 

projections on the pipe surface. Obtain a dimensionless expression for P. Hence show that 
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  OR  

2. a) What is a manometer? How are they classified. Explain briefly with a neat sketch. 

 

5 

 b) As shown in the accompanying figure pipe M contains carbon tetrachloride of specific 

gravity 1.594 under a pressure of 21.05kgf / cm and pipe N contains oil specific gravity 

0.8. If the pressure in the pipe N is 21.75kgf / cm and the manometric fluid is mercury, find 

the differential height x between the levels of mercury. 
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3. a) Explain how you would find the resultant pressure on a curved surface immersed in a liquid. 
 

5 

 b) An open rectangular tank 3.5m long 2m deep 1.8  wide contains water to a depth of 

1.5m. Find the horizontal acceleration which may be imparted to the tank along its longer 

side so that 

i) There is just no spilling of water from the tank 

ii) The front bottom corner of the tank is just exposed. 

iii) The bottom of the tank is exposed upto its mid point process to calculate the total 

 forces on each end of tank. 

8 

  OR  

4. a) Show that the distance between the meta-centre and centre of buoyancy is given by 

I
BM =


 

where I = moment of inertia of the plan of floating body 

   = volume of the body submerged in liquid 
 

6 

 b) The time period of rolling of a ship of weight 29430kN in sea water is 10 seconds. The 

centre of buoyancy of the ship is 1.5m below the centre of gravity. Find the radius of 

gyration of ship if the moment of Inertia of the slip at the water line about fare and aft: axis 

is 41000M . Take Sp. weight of sea water = 10100N/m3. 
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5. a) Define the terms 

i) Velocity potential function ii) Stream function 

iii) Equipotential line and line of constant stream function 
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 b) A cylindrical vessel 12cm in diameter and 30cm deep is fitted with water upto the top. The 

vessel is open at the top. Find the quantity of liquid left in the vessel, when it is rotated 

about it's vertical axis with a speed of 

i) 300 rpm ii) 600 rpm 
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  OR  

6. a) Derive Euler's equation of motion along a streamline, and hence derive the Bernoulli's 

equation. 
 

6 

 b) A pipe of 300mm diameter conveying 0.30m3/sec of water has a right angled bend in a 

horizontal pipe. Find the resultant force exerted on the bend if the pressure at inlet and outlet 

of the bend are 2 224.525 N / cm and 23.544N / cm . 
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7. a) What is a pitot-tube? How will you determine the velocity at any point with the help of 

pitot-tube. 
 

4 

 b) Explain the principle of venturimeter with a neat sketch. 

A venturimeter is to be fitted in a pipe at 20cm diameter where pressure head is 7.6m of 

flowing fluid and the maximum flow is 8100 litre per minute. Find the least diameter of the 

9 
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throat to ensure that the pressure head does not become negative. Pressure discharge 

coefficient for the meter dc 0.96= . 

  OR  

8. a) Find an expression for the discharge over a rectangular weir in terms of head of water over 

the crest of the weir. 
 

5 

 b) A circular tank of diameter 1.25m contains water upto a height of 5m, An orifice of 50mm 

diameter is provided at Its bottom. If dc 0.62= , find the height of water above the orifice 

after 1.5 minutes. 
 

8 

9. a) Prove that the maximum velocity in a circular pipe for viscous flow is equal to two times 

the average velocity of the flow. 
 

5 

 b) Find the displacement thickness, the momentum thickness and energy thickness for the 

velocity distribution in the boundary layer given by 
u y

U a
=


, where u is the velocity at a 

distance y from the plate and u = U at y =  , where  = boundary thickness. Also calculate 

the value of * /  . 

8 

  OR  

10.  Water is flowing over a thin smooth plate of length 4m and width 2m at a velocity of 

1.0m/s If the boundary layer flow changes from laminar to turbulent at a Reynold number 

55 10 , find  

i) The distance from leading edge upto which boundary layer is laminar 

ii) The thickness of the boundary layer at the transition point, and 

iii) The drag force on one side of the plate. Take viscosity of water 4 29.81 10 Ns / m− =   
 

13 

11. a) Explain the terms hydraulic gradient line and total energy lines. 
 

5 

 b) A pipeline, 40m long, is connected to a water tank at one end and discharge freely into the 

atmosphere at the other end for the first 25m of its length from the tank, the pipe is 15cm 

diameter and then Its diameter is suddenly enlarged to 30 cm. The height of water level in 

the tank is 8m above the centre of the pipe considering all the losses of head which occur 

determine the rate of flow assume pipe friction 4f = 0.04 in Darcy Weisbach formula for 

both the section of the pipe. 
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  OR  

12. a) What is a Syphon? On what principle It works? 
 

5 

 b) A pipe line of length 2000m is used for power transmission. If 110.3625 kw power is to be 

transmitted through the pipe in which water having a pressure of 490.5 N/cm2 at inlet is 

flowing. Find the diameter of the pipe and efficiency of transmission if the pressure drop 

over the length of pipe is 298.1N / cm . Take f = 0.0065. 
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