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_____________________________________________________________________ 

 Notes : 1. Answer three questions from section A and three questions from section B. 

 2. Due credit will be given to neatness and adequate dimensions.  

 3. Assume suitable data wherever necessary.  

 4. Illustrate your answers wherever necessary with the help of neat sketches.  

 5. Non programmable calculator is permitted.  

 

 

  SECTION – A  

 

 

1. a) Define Boundary layer and summarised the characteristics of a boundary layer.  

 
6 

 b) If a velocity distribution in laminar boundary layer over a flat plate is assumed to be given 

by second order polynomial u = a + by + cy2, determine its form using the necessary 

boundary conditions.  

 

7 

2. a) Define. 

i) Displacement thickness.  

ii) Energy thickness. 

iii) Momentum thickness.  

 

6 

 b) Explain. 

i) Drag & lift force.  

ii) Total drag due to laminar and turbulent layers.  

 

7 

3. a) Explain briefly the following with sketches.  

i) Hydraulic gradient line.  

ii) Total energy line.  

 

6 

 b) A horizontal pipe carries water at a rate of 0.03 m3/sec. Its diameter reduces abruptly from 

150 mm to 100 mm. If the co-efficient of friction is 0.60, find the pressure loss across the 

contraction.  

  

7 

4. a) Explain.  

i) Equivalent pipe.  

ii) Water Hammer.  

 

6 

 b) Two reservoirs have a constant difference of levels of 70 m and are connected by a 250 mm 

diameter pipe which is 4 km long the pipe is tapped mid-way between the reservoirs and 

water is drawn at the rate of 0.04 m3/sec. assuming friction factor 0.04, determine the rate 

at which water enters the lower reservoir.  

 

7 

5. a) Show that the hydraulic mean depth of a trapezoidal channel having the best proportion is 

half of the minimum depth.  

 

6 

 b) A trapezoidal channel carries a discharge of 2.5 m3/sec. Design the section if the slope is 

1:1200 and the side slopes are 1:1. Use Chezy's constant 55. 
8 
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  SECTION – B  

 

 

6. a) Derive an expression for loss of energy head for a hydraulic Jump.  

 
6 

 b) Find the length of backwater curve caused by an afflux of 2.0 m, in a rectangular channel 

of width 40 m and depth 2.5 m. Take slope of the bed as 1: 11000. Take manning's constant 

0.03.  

  

7 

7. a) What are the limitations of hydraulic similitude?  

 
4 

 b) What are the reasons of constructing distorted models for rivers?  

 
4 

 c) In the model test of a spillway the discharge and velocity of flow over the model were 2.5 

m3/s & 1.5 m/s respectively calculate the velocity and discharge over the prototype which 

is 36 times the model size.  

 

6 

8. a) Define: 

i) Hydraulic efficiency. 

ii) Volumetric efficiency. 

iii) Mechanical efficiency.  

 

6 

 b) A Pelton turbine is to operate under a net head of 500m at 420 rpm. If a single Jet with 

diameter 18cm is used, find the specific speed of the machine. Take Cv = 0.98    = 0.45 

and overall efficiency W = 0.85. 

 

7 

9. a) Explain by means of suitable sketches, the working principles of such a pump.  

 
6 

 b) A double acting reciprocating pump has a stroke of 30 cm and a piston diameter of 15cm. 

The delivery and suction heads are respectively 26 m and 4 m including friction heads. If 

the pump is working at 60 rpm. Find the HP required to drive the pump with 80% efficiency.  

 

7 

10. a) Draw the characteristic curves of a centrifugal pump with speed as an independent variable 

and discharge, power and head as dependent variables.  

 

6 

 b) A centrifugal pump is required to lift water against a total head of 40m at the rate of  

50 lit/sec. find the horse power of the pump, if the overall efficiency is 62%.  

 

 

7 
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