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B.E. (Mechanical Engineering / Power Engineering (New)) Third Semester (C.B.S.) 
Fluid Mechanics 

P. Pages :  3 NIR/KW/18/3314/3340 

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) State the Newton's law of viscosity. What is the effect of temperature and pressure on 

viscosity of water and air? 

 

5 

 b) A vertical gap 24 mm wide of infinite extent contains a fluid of viscosity 3 N-s/m2 and sp. 

gravity 0.85. A metallic plate 1.25m 1.25m 6mm  thick is to be lifted up with a constant 

velocity of 0.15 m/s through the gap. If the plate is in the middle of the gap find the force 

required. The weight of the plate is 90 N. 

 

9 

  OR 

 

 

2. a) Explain with examples steady and unsteady, uniform and non-uniform and rotational and 

irrotational flow. 

 

6 

 b) The following cases represents the two velocity components, Determine the third 

component of velocity such that they satisfy the continuity equation. 

i) 2 2 2 2 2u x y z , v xy yz xy= + + = − +  

ii) 2u 2y ,w 2xyz= =  

 

8 

3. a) Explain in detail with neat sketches the conditions of equilibrium for: 

i) Floating bodies 

ii) Completely submerged bodies 

 

6 

 b) A U-tube differential manometer containing mercury is connected to pipe A on one side 

containing carbon tetrachloride (S = 1.6) under a pressure of 20 kPa (Gauge) and on the 

other side to pipe B containing oil (S = 0.8) under a pressure of 200 kPa (Abs) the pipe A 

lies 2.5 m above pipe B and the mercury level in limb connecting with pipe A lies 4 m below 

the pipe A. The mercury level in pipe B is lower than the mercury level in pipe A. Determine 

the difference in the level of mercury in the two limbs of the manometer. sp. wt of water = 

9.81 kN/m3. 

 

8 

  OR 
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4. a) An uniform body of size 3m long   2m wide   1m deep floats in water. What is the weight 

of body if the depth of immersion is 0.8m. Also determine the metacentric height. 

 

6 

 b) A circular opening 3m diameter in a vertical side of a tank is closed by a disc of 3m diameter 

which can rotate about its horizontal diameter. 

Calculate:  

i) The force on the disc. 

ii) The torque required to maintain the disc in equilibrium in the vertical position when 

 the head of the water above the horizontal diameter is 4m.  

The following data relates to an orifice meter. 

 

8 

5. a) Diameter of the pipe = 300mm  

Diameter of orifice = 150mm 

Reading of the differential manometer = 500mm of Hg, sp. gravity of oil = 0.9 dC = 0.64. 

Determine the rate of flow. 

 

6 

 b) A 6m long pipe is inclined at an angle of 20º with the horizontal. The smaller section of the 

pipe which is at lower level is of 100mm diameter and the larger section of the pipe is of 

300mm diameter. If the pipe is uniformly tapering and the velocity of water at the smaller 

section is 1.8 m/s. Determine the difference of pressure between the two sections. 

7 

  OR  

6. a) A pitot tube is inserted in a pipe of 300mm diameter. The static pressure in pipe is 100mm 

of Hg (vacuum) The stagnation pressure at the center of the pipe is recorded by a pitot 

tube is 20.981N / cm . Calculate the rate of flow of water through pipe if the mean 

velocity of flow is 0.85 times the central velocity. Take vC 0.98= . 

 

6 

 b) A horizontal venturimeter with inlet dia 20cm and throat dia 10cm is used to measure the 

flow of water. The inlet pressure is 20.18N / mm  and the vacuum pressure at the throat is 

28cm of Hg. Find the discharge of water flowing through venturimeter.  

Take dC 0.98=  

 

7 

7. a) Derive the dimensions for following physical quantities: 

i) Viscosity  ii) Force  

iii) Power  iv) Angular momentum  

v) Velocity 

 

5 

 b) The resistance force R experienced by a partially submerged body depends upon the 

velocity V, length of the body L, Viscosity of the Fluid  , density of fluid  , and 

gravitational acceleration g. Obtain a dimensionless expression for R.  

8 

  OR  

8. a) 
Show that : 

2
3 5 D ND ND

P N D , ,
B gH

 
=   

  

 

where, 

P →Power of turbine  H →Head available  

B →Width of turbine  g →Acceleration due to gravity 

D →Diameter of turbine   

N →Speed of the turbine (rpm) 

  →Density of water   

  →Dynamic viscosity 

8 
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 b) Derive the expression for laminar flow velocity through circular pipe. 

 

5 

9. a) A horizontal pipeline 40 km long is connected to a water tank at one end and discharges 

freely in to the atmosphere at the other end. For the first 25m from the tank, the pipe is 

150mm diameter and its diameter is suddenly enlarged to 300mm. The height of water level 

in the tank is 8m above the centre of the pipe. Considering all losses which occurs 

i) Determine rate of flow 

ii) Draw HGL and TEL  

 Take f 0.01=  for the pipe  

  

9 

 b) Write a short note on major and minor losses. 

 

4 

  OR 

 

 

10. a) Three pipes of diameter 300mm, 200mm and 400mm and lengths 450m, 255m and 315m 

respectively are arranged in series. The difference in water surface levels in two tanks is 

18m. Determine the rate of flow of water if the coefficients of friction are 0.0075, 0.0078, 

0.0072 respectively. Consider minor losses also. 

 

7 

 b) A 2500m long pipeline is used for transmission of power of 120 kW. The pressure of water 

at the inlet is 4000 kN/m2. If the pressure drop over the length of the pipe is 800 kN/m2 and  

f = 0.006 find out the diameter of pipe and the efficiency of transmission. 

 

6 

 

11. 

 

a) The velocity distribution in the boundary layer is given by 

2
u y y

2 .
U

   
= −        

 

being boundary layer thickness. Calculate the following:  

i) The displacement thickness  

ii) Momentum thickness  

iii) Energy thickness 

 

 

6 

 b) A kite weighing 9.8 N and having area 1 m2 makes an angle of 7º to horizontal when flying 

in a wind of 36 km/hr. If pull of the string attached to the kite is 49 N and the string is 

inclined to the horizontal at 45º. Calculate the lift and drag coefficients. Take density of air 

= 1.2 kg/m3  

 

7 

  OR 

 

 

12. a) Write a short note on following: 

i) Streamlined and bluff bodies 

ii) Separation of boundary layer  

  

5 

 b) Experiments were conducted in a wind tunnel with a wind speed of 50 km/hr on a flat plate 

of size 2m long and 1m wide. The density of air is 1.15 kg/m3. The coefficients of lift and 

drag are 0.75 and 0.15 respectively Determine:  

i) The lift force  ii) The drag force  

iii) The resultant force  iv) Direction of resultant force  

v) The power required for the flow 

 

8 

  *************  
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