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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

Assume suitable notations and any missing data wherever necessary. 
Answer all parts of a question at a place. 

 
Q1  Answer the following questions : (2x10) 

 (a) The angle of contact between glass tube and mercury is: 
i) 1080 
ii) 1180 
iii) 1280 
iv) 1380 

 

 (b) 353.16 kN/m2 = _____ m of water. 
        i)        0.036 
        ii)       36 
       iii)       36 x 103 

       iv)       None of these 

 

 (c) When the fluid is at rest, the shear stress value is: 
i) Equal to the height of liquid column 
ii) Equal to the weight of liquid column 
iii) Equal to zero 
iv) Equal to gravitational constant 

 

 (d) A body of dimensions 1.5 x 1.0 x 2.0 m3 weighs 1962 N in water. Find its weight in 
air. 

i) 1962 N 
ii) 29430 N 
iii) 31392 N 
iv) 27468 N 

 

 (e) The diameters of a pipe at inlet and outlet are 10 and 15 cm respectively. If liquid 
velocity at the inlet is 5 m/s, what will be the liquid velocity at the outlet in m/s ? 
        i)         0.007854 
        ii)        0.01767 
       iii)         5  
       iv)        2.22 

 

 (f) Choose the incorrect one(s). The assumptions made in the derivation of Bernoulli 
equation are: 

i) Viscosity is zero 
ii) Flow is steady 
iii) Flow is compressible 
iv) Flow is rotational 

 

 (g) The orifice diameter is generally kept _____ times the pipe diameter. 
        i)        0.2 
        ii)       0.3 
       iii)       0.5  
        iv)      0.9 

 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 (h) The ratio of power at the shaft of the turbine to the power delivered by water to the 
runner is known as: 

i) Hydraulic efficiency 
ii) Mechanical efficiency 
iii) Volumetric efficiency 
iv) Overall efficiency 

 

 (i) NPSH for hot or boiling liquids is high. 
i) True 
ii) False 

 

 (j) Hydraulic press is based on: 
i) Pascal’s law 
ii) Newton’s law of viscosity 
iii) Euler’s equation of motion 
iv) Archimedes’ principle 

 

    
Q2  Answer the following questions : (2x10) 

 (a) What is the effect of viscosity with temperature ?  
 (b) How single column manometers are used for the measurement of pressure ?  
 (c) What do you understand by total pressure and center of pressure ?  

 (d) Explain meta-center with a neat diagram.  
 (e) For a steady and incompressible fluid, mention the continuity equation in three 

dimensions. 
 

 (f) Mention the Bernoulli’s equation for real fluids between two points and explain each 
term in it. 

 

 (g) Pressure recovery in case of a venturimeter is more compared to an orificemeter. 
Justify. 

 

 (h) Differentiate between impulse and reaction turbines.  
 (i) Why priming is necessary in case of centrifugal pumps ?  
 (j) Classify different types of hydraulic turbines.  
    

Q3 (a) Calculate the dynamics viscosity of oil, which is used for lubrication between a 
square plate of 0.7 m2 and an inclined plane with angle of inclination 320. The weight 
of the square plate is 320 N and it slides down the inclined plane with a uniform 
velocity of 0.32 m/s. The thickness of oil film is 2.0mm. 

(6) 

 (b) Find out the capillary rise in a glass tube of 2.4 mm diameter when separately 
immersed vertically in water and mercury. Data: water = 0.0725 N/m,mercury =0.52 
N/m, specific gravitymercury = 13.6, and angle of contact for mercury may be taken as 
1330. 

(4) 

 (c) A differential manometer is connected at the 
two points A and B of two pipes carrying oil 
(sp. gr. = 0.9) and water respectively as 
shown in the figure. At point B of second 
pipe, the air pressure is 9.81 N/cm2 (abs). 
Find the absolute pressure at point A of first 
pipe in N/cm2. 

 

(5) 

    
Q4 (a) Determine the total pressure and center of pressure on an isosceles triangular plate 

of base 4 m and altitude 4 m when it is immersed vertically downward in an oil of 
specific gravity 0.9. The base of the plate coincides with the free surface of oil. 

(7) 
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 (b) A wooden block of specific gravity 0.7 floats in water. Determine the meta-centric 
height of the block if its size is 2 x 1 x 0.8 m3. 

(8) 

    
Q5 (a) A pipe line carrying oil of specific gravity 0.9 changes its diameter from 250 mm at 

position A to a diameter of 500 mm at position B. Position B is 4 m above position A. 
The pressures at A and B are 9.81 and 5.9 N/cm2 respectively. The discharge is 200 
liters/s. Determine the loss of head between A and B. 

(8) 

 (b) With a neat diagram, derive the equation for total discharge over a rectangular notch. (7) 

    
Q6  A pelton wheel has a mean bucket speed of 10 m/s with a jet of water flowing at the 

rate of 700 liters/s under a head of 30 m. The buckets deflect the jet through an 
angle of 1600. Calculate the power given by water to the runner and the hydraulic 
efficiency of the turbine. Assume coefficient of velocity as 0.98. 

(15) 

    
Q7  The internal and external diameters of the impeller of a centrifugal pump are 200 and 

400 mm respectively. The pump is running at 1200 rpm. The vane angles of the 
impeller at inlet and outlet are 200 and 300 respectively. The water enters the impeller 
radially ( = 900 and ௪ܸభ = 0) and velocity of flow is constant ( ܸభ= ܸమ). Determine the 
work done by the impeller per unit weight of water. 

(15) 

    
Q8  

 
(a) 
(b) 

Discuss in brief the construction and working of the following with their rough 
diagram. 
Venturimeter 
Positive displacement pump 

 
 

(7) 
(8) 

    
Q9  Write short notes on :  

 (a) Kaplan turbine (5) 
 (b) Centrifugal pump (5) 
 (c) Hydraulic press (5) 
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