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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   BE - SEMESTER–III (NEW) EXAMINATION – WINTER 2017 

Subject Code: 2130602 Date:21/11/2017  
Subject Name: Fluid Mechanics  
Time: 10:30 AM to 01:00 PM Total Marks: 70  
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  

4. Draw sketches wherever necessary 

 

 

   MARKS
 

Q.1 (a) Justify the use of energy correction factors and momentum 

correction factors in piped and open channel flow analysis. 
03 

 (b) Draw a sketch and explain how a U tube manometer can 

be used for measuring vacuum pressure.  
04 

 (c) Explain the experiment conducted by Reynolds to study 

laminar and turbulent flow. Hence explain the importance 

of the parameters contained in the Reynolds number to 

categorize the flow as laminar and turbulent flow. 

07 

    

Q.2 (a) Draw a chart to explain gage pressure atmospheric 

pressure, vacuum pressure and absolute zero. Define each 
03 

 (b) Convert 15 meters of head of water to oil of specific 

gravity 0.750 and mercury of specific gravity 13.6 
04 

 (c) Draw sketches to explain the working of a micro 

manometer. Develop the expression for measurement of 

differential pressure in terms of the specific gravity of the 

manometric marterial and hence explain how the 

sensitivity of the manometer can be increased. 

07 

  OR  

 (c) Develop an expression for the total pressure and the centre 

of pressure for a vertically submerged plane surface inside 

a liquid hence show that the centre of pressure is always 

below the centre of gravity of the area. 

07 

Q.3 (a) Explain giving reasons the variation of  viscosity of air and 

water with the temperature 
03 

 (b) State the Archemdes principle about magnitude of buoyant 

force. An iceberg weighing 915kg/m3 floats on sea water 

with a volume of 600 cubic meter above the surface. 

Determine the total volume of the iceberg if the specific 

weight of the sea water is 1025 kg/m3  

04 

 (c) Explain the Pascal’s hydrostatic paradox. 07 

  OR  

Q.3 (a) Write the mathematical expression for the Bernoulli’s 

equation for steady incompressible flow and show that 

each term written in the expression is energy per unit 

weight. 

03 

 (b) Find out the pressure on one side of a tank with vertical 

sides and square in plan with sides 3.5 metre long. It 
04 
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contains oil of specific gravity 0.9 to a depth of  1 metre 

floating on 0.75 meter depth of water. 

 (c) Define source, sink and doublet. Give the utility of flownet 

in the analysis of flow fields 
07 

Q.4 (a) Define a sharp crested, narrow crested and a broad crested 

weir. 
03 

 (b) Define sensitivity of a notch. Explain giving the properties 

of a triangular notch why it is preferred over rectangular 

and other shapes of notches for flow measurements in 

open channels. 

04 

 (c) Develop an expression for measurement of velocity of 

flow in a pipe with the help of a pitot tube,explain 

stagnation pressure.  

07 

  OR  

Q.4 (a) Define stream line streak line and pathline. 03 

 (b) Define convective and temporal acceleration  04 

 (c) Draw a sectional sketch of the venturimeter and explain its 

working principle. Develop an expression for the 

measurement of theoretical discharge in terms of head 

difference. 

07 

Q.5 (a) Explain the Magnus effect in lift generation around a body 03 

 (b) A tank is 1.5m x1.5m square in plan and contains 1 meter 

depth of water up to the brim. How high must the sides be 

so that no water is spilled when the acceleration parallel to 

one of the sides is 5m/s2.   

04 

 (c) Draw sketches to explain the propagation of pressure 

waves by an object moving in a compressible fluid with 

supersonic motion. Mark Mach cone and zone of silence. 

07 

  OR  

Q.5 (a) Explain why ventilation of weirs is necessary. 03 

 (b) A rectangular sluice gate of size 2m x 2m whose plane is 

inclined at an angle of 45 degree with the horizontal has its 

horizontal upper edge 1.5 meter below free surface of 

water. Find out the magnitude of the force parallel to the 

plane of gate required to pull it, given that the coefficient 

of friction between the gate and gate groove is 0.15. 

Neglect self weight.    

04 

 (c) Explain chord length, angle of attack and stall point for 

airfoils and explain the development of circulation around 

them.  

07 
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