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HYDRAULICS 

 
(Maximum Marks: 75) [Time: 2.15 hours] 

 
PART–A 

                                                                                                                                       Marks 
 

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

1.  Define Total pressure and Centre of pressure. 

2.  State Equation of continuity of flow. 

3.  Define a notch.                 

4.  List any two functions of a surge tank. 

5.  Define hydraulic mean depth.                                                                         (3x2=6)                          

                                                                                                                                                                                                          
PART - B 

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

1.   The right limb of a simple U- tube manometer containing mercury is 

    opened to the atmosphere while left limb is connected to a pipe in which fluid of  

    specific gravity 0.9 is flowing.  The centre of the pipe is 120mm 

    below the level of mercury in the right limb.  Find the absolute pressure of  

    fluid in the pipe in Pascal units if the difference in mercury levels in the two 

    limbs is 200mm. 

2.    The water is flowing through a tapering pipe of diameter 100mm and 150mm 

    respectively.  Find the discharge through the pipe if the velocity of water 

    flowing through the pipe at smaller diameter is 5m/sec.   Also find the velocity 

    at larger end.   

3.     An internal mouth piece of 100mm diameter is discharging water under a head  

     of 4m.  Find the discharge in litres/sec through the mouth piece when 

               (a) mouth piece is running free. 

               (b) mouth piece is running full. 
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4.    State any 6 comparisons between Centrifugal pump and Reciprocating pump. 

5.    Derive the equation for discharge over a rectangular weir. 

6.     Discuss the major and minor losses of head of water flowing through pipes. 

7.     A rectangular channel is 3m deep and 8m wide.  Find the discharge through the  

    channel when it runs full.  Take slope of bed as 1 in 1000 and Chezy’s 

     constant is 55. 

                                                                                                                        [4x6 =24] 

 PART - C 
 

(Answer any of the three units from the following. Each full question carries 15 marks)  
  

UNIT I 
 

III. (a)  A circular plate 2m diameter is immersed in water such that the greatest and least 

depths below the free surface are 2m and 1m respectively.  Find the total 

pressure and depth of centre of pressure.                                                                (7)   

 
             (b)  State and derive the Bernoulli’s theorem of total energy of liquid in motion.      (8) 
 
                                                                   OR 
                                               
IV   (a) Discuss atmospheric pressure, gauge pressure, and absolute pressure.  State the 

              relationship between them.                                                                                     (8) 

        (b)  Water is flowing through a pipe having diameters 200mm and 100mm at 

               sections 1 and 2 respectively.  The rate of flow through the pipe is 0.035m3/sec. 

              The section 1  is 6m above the datum and section 2 is 4m above the datum.  

              If the pressure at section 1 is 39.24 kN/m2, find the intensity of pressure at  

             section2.                                                                                                                   (7) 

                                                                  UNIT- II 

 
V   (a)   Define the hydraulic coefficients and derive the relation between them.               (8) 
 
     (b)   Define a turbine.  Differentiate a reaction turbine and an impulse turbine.           (7)   
                                                            
                                                                 OR                                                                                                                     
          
VI    (a)   A circular tank of 4m diameter and 6m deep contains water.  An orifice of  
                300mm diameter is provided at its bottom.  Find the time taken to fall the  
                water level in the tank from 5m to 2m.  Take Cd=0.62.                                      (6) 
 
        (b)   Explain the working of a single acting reciprocating pump with the aid 

               of sketch showing the components.                                                                     (9) 
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                                                            UNIT- III 
 
VII   (a)   Derive an expression for discharge over a triangular notch.                               (7)   

 
         (b)  A rectangular weir 9m long is discharging water under a head of 500mm. 

               Find the discharge over the weir by Bazin’s formula.  Also find the discharge 

               if velocity of approach is 1.5 m/sec.                                                                     (8) 

                                                                 OR 

VIII   (a)  Discuss the following. 

                       (i)Penstock   (ii) Anchor block    (iii) Tail race   (iv) Intake works            (8)    

          (b)  A rectangular weir 36m long is divided in to 12 equal bays by 600mm  

                 wide vertical posts.  Find the discharge over the weir when the head of  

                 water is 1.2m, and velocity of approach is 2m/sec, by Francis’s formula.       (7)                                

    

                                                              UNIT – IV   

IX     (a)    Derive Darcy’s formula for frictional losses in pipe flow.                             (8) 

 

         (b)    An economical rectangular channel with a bed slope of 1 in 1600 discharges 

                 74.60m3/sec of water.  Taking Chezy’s constant as 50, find the dimensions 

                 of the channel.                                                                                                    (7) 

 

                                                                    OR  

X       (a)    Water is flowing through a pipe of 150mm diameter and 300m long with a 

                   velocity of 2.4 m/sec.  Find the loss of head due to friction using 

                   (i)Darcy’s formula   (ii) Chezy’s formula.  Take f=0.01 and C=43.75.           (8)    

 

          (b)   A trapezoidal channel has a bed width of 3m and side slope of 1 vertical  

                  to 0.5 horizontal.  The depth of flow is 1.2m and it discharges water at 

                  the rate of 4.65m3/sec.  Find the bed slope of the channel.  Take Manning’s 

                  constant N as 0.02.                                                                                            (7)                              

                                                                                                            

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