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B.E. (Civil Engineering) Fifth Semester (C.B.S.) 
Fluid Mechanics-I 

P. Pages :  2 NIR/KW/18/3405 

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. 

 

    

1. a) What is capillarity? Derive expression for height of capillary rise. 

 

6 

 b) The space between two parallel plates 5 mm apart is filled with crude oil. A force of 2 N 

is required to drag the upper plate at a constant velocity of 0.8 m/s. The lower plate is 

stationary. Determine  

i) The dynamic viscosity and  

ii) The kinematic viscosity of the oil in stokes if the specific gravity of oil is 0.9. 

 

7 

  OR  

2. a) State and prove "Pascal's law". 

 

6 

 b) An inverted differential manometer containing an oil of sp. gravity 0.90 is connected to 

find the difference of pressure at two points of a pipe containing water. If the manometer 

reading is 400 mm, find the difference of pressure. 

 

7 

3. a) Derive expressions for total pressure and centre of pressure for a vertically immersed 

surface. 

 

6 

 b) A rectangular plate 2m   4m is vertically immersed in water in such a way that 2 meters 

side is parallel to the water surface and 2.5 meters below it. Find the total pressure on the 

rectangular plate. Take 3w = 9.81 kN / m . 

 

7 

  OR  

4. a) Define and explain  

i) Metacentre  ii) Buoyancy  

 

6 

 b) A wooden block 1m 0.4 m 0.3 m   is floating in water. If its specific gravity is 0.8 

determine the metacentric height for tilt about its longitudinal axis. 

 

7 

5. a) Derive the continuity equation in cartesian co-ordinates.  

 

6 

 b) Define and explain  

i) Velocity potential  ii) Stream function. 

 

7 
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  OR 

 

 

6. a) Show that the stream lines and equipotential lines form a net of mutually perpendicular 

lines.  

 

6 

 b) From the consideration of vorticity and rotation show that in case of ideal fluids the flow 

is irrotational. 

 

7 

7. a) Derive Euler's equation of motion. 

 

6 

 b) A pipe 300 m long has a slope of 1 : 100 and tapers from 1 m dia at the higher end to 0.5 m 

at the lower end. Quantity of water flowing is 90 lit/sec. If the pressure at higher end is 70 

kN/m2. Find the pressure at the lower end.  

 

7 

  OR  

8.  The angle of reducing bend is 60º. Its initial diameter 300 mm and final one 150 mm and is 

fitted in a pipeline carrying a discharge of 360 lit/sec. The pressure at the commencement 

of the bend is 2.943 bar. The friction loss in the pipe bend may be assumed as 10% kinetic 

energy at exit of the bend. Determine the force exerted by the reducing bend. 

  

13 

9. a) Derive the expression Cd Cv Cc=  . 

 

4 

 b) Obtain an expression for discharge through a large orifice. 

 

5 

 c) Obtain an expression for time of emptying a tank through an orifice at its bottom. 

 

5 

  OR  

10. a) Derive an expression for the discharge over a rectangular Notch or weir in terms of head 

of water over the crest of the notch or weir.  

 

6 

 b) A 40 m long weir is divided into 12 equal bays by vertical posts, each 0.6 m wide. Using 

Franci's formula, calculate the discharge over the weir if the head over the crest is 1-20 m 

and velocity of approach is 2 m/sec.  

 

8 

11.  The resisting force F of a plane during flight can be considered as depend end upon the 

length of aircraft l, velocity  , air viscosity , air density  , and bulk modulus of air K. 

Express the functional relationship between these variables and the resisting force using 

dimensional analysis. 

 

14 

  OR  

12. a) What is difference between Laminar flow and a turbulent flow. 

 

4 

 b) Explain about Reynold's experiment. 

 

5 

 c) Derive Hagen - Poiseuille equation. 

 

5 
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