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FLUID MECHANICS AND PNEUMATICS 

 
(Maximum Marks : 100) [Time : 3 hours] 

 
PART–A 

                                                          (Maximum marks: 10)                                                  Marks 
 

I. Answer all questions in one or two sentences.  Each question carries 2 marks.    
      

1.  Define surface tension of fluid. 

2.  Write down Darcy’s formula for friction and describe all terms in the equation. 

3.  Draw the hydraulic symbol a two way, two position DCV.                              

4.  List for essential components of pneumatic system. 

5.  Define the term discharge with unit.                                                                (5x2=10)                          

                                                                                                                                                                                 
PART -  B 

(Maximum Marks : 30) 
 

II Answer any five of the following questions . Each question carries 6 marks. 
 

1.   Determine mass of the oil of density 750kg/m3 occupies a volume of 4m3. 

    Also find its specific weight, specific volume and specific gravity. 

2.    The pressure of water in a pipeline was measured by means of simple 

    Mercury manometer.  The mercury level in the open tube is 150mm higher than 

    that on the left limb.  The  centre of the pipe is 40mm above the mercury level in  

     left limb.  Determine the pressure in the pipe in Pa. 

3.   Differentiate the following types of  flow. 

      (a)  Steady and Unsteady flow.    (b) Laminar and Turbulent flow. 

4.    Explain  water hammer and factors affecting water hammer. 

5.     Describe  the following properties  of hydraulic oil. 

     (a) Viscosity index   (b) Demulsibility    (c)Flash point 

6.   Explain working of an Intensifier with a neat sketch. 

7.    With a neat sketch, explain the working of a submicron level air filter.       [5x6 =30] 
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 PART -  C 
(Maximum marks : 60) 

 
(Answer one full question from each unit. Each full question carries 15 marks) 

  
UNIT I 

III     (a)    Describe  the following terms and show their relationship graphically. 
 
                        (i)Atmospheric pressure      (ii)Gauge pressure 
 
                       (iii) Vacuum pressure          (iv)Absolute pressure.                                          (8) 
 
         (b)    A differential manometer is used to measure the difference of pressure in 

                   two pipes M and N.  The left limb of U-tube is connected to pipe M which 

                  is 2.6m  above the pipe N.  The pipe M contains liquid of specific gravity 1.6  

                  under a pressure of  110 kN/m2. The pipe N contains oil of specific gravity 0.8 under  

                  a pressure of 200kN/m2. The level of mercury in the left limb is 1 m 

                  below the level of pipe N and the level of mercury in right limb is below that in  

                  the left limb.  Find the difference between mercury levels.                                       (7) 

 
                                                                   OR 
                                               
IV (a)    An inverted differential manometer is connected to two pipes A and B which 

              carries manometricfluid is on left limb which is 400mm above pipe A. 

               Manometric deflection is 100mm.   Pipe B in the right limb is 300mm below level 

               of oil in the left limb.  Find the pressure difference between A and B.                        (8) 

     (b)    With a neat sketch describe the working of Bourdon tube pressure gauge.                  (7) 

 

                                                             UNIT- II 
 
V   (a)    A 350 mm diameter pipe, conveying water, branches into two pipes of diameter 

               200mm and 150mm respectively.  If the average velocity in the 350mm pipe  

               is 3.5m/s, Find the discharge in this pipe.  Also determine the velocity in 150mm  

               pipe if the average velocity in 200mm diameter pipe is 2.5m/s.                                  (8) 

 
      (b)   A venturimeter with inlet diameter 150mm and throat diameter 80mm is laid its  

               axis horizontal and is used to measure the flow of water.  The mercury manometer  

               shows a gauge difference measured as 150mm.  Assume the coefficient of meter 

               as 0.95. Calculate the discharge.                                                                                   (7)   
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                                                               OR                                                                                                                     
          
VI   (a)   Water is flowing through a tapering pipe having diameters 300mm and  150mm at 

                 sections 1 and 2 respectively.  The discharge through the pipe is 40 liters/s. 

                The section 1 is 10m above datum and section2 is 6m above datum.  Find the  

                 intensity of pressure at section 2 if that at section 1 is 400kN/m2.                           (8) 

 
       (b)    Explain  different hydraulic coefficients of orifice.  Also show the relation 
 
                between them.                                                                                                            (7)         
                                                           
                                                            UNIT- III 
 
VII   (a)    With a neat sketch explain the working of a gear pump.                                         (8)   
 
         (b)    Design a basic hydraulic circuit for a Robotic arm.                                                  (7)           

                                                                 OR 

VIII   (a)   Prepare the hydraulic circuit for the automated cylinder reciprocation and 

                  explain.                                                                                                                    (8) 

 

          (b)   With a neat sketch explain the working of a telescopic cylinder.                           (7)                                         

    

                                                              UNIT – IV  

  

IX     (a)    Explain basic components of a pneumatic system with a neat sketch.                    (8) 

 

        (b)     List the advantages of hydropneumatic system.                                                      (7) 

                                                                    OR  

 

X       (a)   Prepare the circuit diagram of a pneumatically operated chuck and explain.         (8) 

  

          (b)  Explain the  working of an air lubricator with a simple sketch.                               (7) 

                                  

                                                                                                            

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