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UNIT -1 

2-Marks: 

1. Define open channel flow with example. 

2. Define laminar flow. 

3. Define turbulent flow. 

4. What are the various types of flow in open channel? 

5. Define the term of uniform flow. 

6. Define non-uniform flow. 

7. Distinguish between steady and unsteady flow. 

8. Explain the term of gradually varied flow. 

9. Explain the term of rapidly varied flow. 

10. Distinguish between steady and un- steady flow. 

11. Write down the formula for Froude number. 

12. Define hydraulic mean depth. 

13. Define specific energy. 

14. Define critical flow. 

15. Define critical velocity. 

16. Explain the term of critical, subcritical and supercritical flow. 

17. Define alternate depth. 

18. What are the various types of channel? 

19. Define prismatic channel. 

20. Define non-prismatic channel. 

21. Differentiate between prismatic and non-prismatic channel. 

22. Sketch the velocity distribution of a trapezoidal channel section. 

23. Write the formula of average velocity flow. 

24. What is the relationship between   minimum specific energy and critical depth? 

25. What is the condition for maximum discharge of open channel flow when the specific 

energy is minimum? 



26. Differentiate closed conduit and open conduit.                                         

27. What are the possible types of flow in open channel with respect with space and time? 

28. Define transition in open channel flow. 

29. Define principles of open channel. 

30. Define specific energy curve. 

UNIT-2 

1. Define uniform flow. 

2. What are the instruments used for measuring velocity in open channels? 

3. Define pitot tube. 

4. How can current meter be classified? 

5. What is cup type current meter? 

6. What is screw or propeller type current meter? 

7. What is the condition for most economical rectangular channel? 

8. Differentiate pitot tube and pitot static tube. 

9. Give some applications of laser Doppler Anemometer. 

10. Write down the Mannings formula for determining velocity of flow in an open channel. 

11. List the factors affecting Mannings roughness coefficient. 

12. Write down the Chezy formula for determining velocity of flow in open channel. 

13. What are the empirical equations used for chezy s constant calculations. 

14. Define hydraulic mean depth. 

15. What are the factors considered for the derivation of chezys equation? 

16. What is most economical section? 

17. What is the significance of most5 economical channel? 

18. What is the condition for most economical rectangular channel? 

19. Define non –erodible channel. 

20. What are the factors considered while designing non-erodible channel. 

21. Define maximum velocity. 

22. Define bed slope. 

23. Define side slope. 

24. Write two values of Mannings constant. 

25. Write kutters formula. 

26. Write Bazin formula. 

27. Write mannings formula. 

28. Write chezys formula. 

 

 

 

 

 



UNIT-3 

 

29. Write the types of varied flow. 

30. Define gradually varied flow and rapidly varied flow in open channel. 

31. State any three assumptions made in gradually varied flow. 

32. Distinguish between draw down and back water curves. 

33. Define back water curves. 

34. Define draw down curves. 

35. Write the expression to determine the length of the back water curve. 

36. Sketch the diagram of   back water curve in gradually varied flow. 

37. Sketch the diagram of   draw down   water curve in gradually varied flow. 

38. What is normal slope of an open channel? 

39. What are the flow profiles possible in mild sloped channels? 

40. Classify surface profiles in a channel. 

41. What are the methods used to determine the length of surface profile. 

42. Define the Afflux. 

43. What is transition in open channel? 

44. Define hydraulic jump. 

45. Define transition depth. 

46. Define transition width. 

47. What are the two methods used in transition width of channel. 

48. Write the formula of discharge   curve. 

49. Define standard step method.. 

 

 

Unit-4 

1. What is meant by pump? 

2. Define centrifugal pump. 

3. Write the types of centrifugal pump. 

4. List out the varies components of a centrifugal pump. 

5. What is the role of a volute of a centrifugal pump. 

6. List out of impellers and casing for a centrifugal pump. 

7. What is meant by priming of pump? 

8. Define manometric head. 

9. What is the maximum theoretical suction head possible for a centrifugal pump? 

10. What you mean by manometric efficiency of a centrifugal pump? 

11.  What you mean by mechanical efficiency of a centrifugal pump? 

12. What is positive suction head in a centrifugal pump? 

13. Define volumetric efficiency. 



14. What is meant by multistage pump? 

15. How can we obtain a high head in a pump network? 

16. What will be a effect of arranging the pumps in parallel? 

17. Mention the maximum height of water that can be lifted by a jet pump. 

18. Define overall efficiency. 

19. Write down the relationship between overall efficiency, manometric efficiency, 

volumetric efficiency and mechanical efficiency. 

20. What are the backward curved vanes? 

21. Define radial vane. 

22. What are the forward curved vanes? 

23. What is the range of specific speed for high speed radial flow? 

24. Define speed ratio. 

25. Define flow ratio. 

26. Write the equation for specific speed for pumps. 

27. What are the applications of jet pumps? 

28. How can the efficiency of jet pumps be calculated? 

29. Write down the reason of low efficiency in jet pumps. 

30. Define the term submergence. 

31. Mention any two advantages of submersible pumps. 

32. What are the limitations of submersible pumps? 

33. What are the types of characteristic curves? 

34. What is meant by cavitations? 

35. What is the effect of cavitations in pumps? 

36. How can we identify the cavitations in pumps? 

37. State any precautions against cavitations. 

38. State the main classification of reciprocating pumps. 

39. Mention the main components of reciprocating pump. 

40. Distinguish between centrifugal pump and reciprocating pump. 

 

Unit-5 

1. Define fluid mechanics. 

2. Write the Euler’s equation for turbo machines. 

3. What are the components of energy transfer in turbo machine? 

4. Define degree of reaction. 

5. What is hydraulic turbine? 

6. What is hydroelectric power? 

7. What is the basis of classification of turbines? 

8. What are the classification of turbine and give suitable example? 

9. Classify turbines according flow. 



10. Classify hydraulic turbines based on head and specific speed. 

11. Give an example for a low head turbine, a medium head turbine and high head turbine. 

12. What is impulse turbine? Give an example? 

13. What are the reaction turbines? Give an example 

14. Write any two differences between impulse turbines. 

15. What is tangential turbine? 

16. What is radial flow turbine? 

17. What is axial flow turbine? Give examples. 

18. What is mixed flow turbines? 

19. Write any two differences between inward flow reaction and outward flow reaction 

turbine. 

20. Write any two differences between Francis and Kaplan turbines. 

21. What are the main parts of pelton wheel? 

22. What is penstock in pelton wheel?  

23. What is function of spear and nozzle? 

24. Draw velocity diagram for pelton wheel turbine. 

25. What is the function of outer casing? 

26. Define and explain water and bucket power. 

27. What is speed ring and stay ring? 

28. Define specific speed of a turbine. 

29. What is meant by surge tank? 

30. A turbine develops 5MV under a head of  20m at 125rpm.What is the specific speed? 

 

16 MARKS 

 

Unit-1 

1. (a) How can flow in open channel classified? Explain briefly.(8MARKS) 

 

         (b) Derive the expression for the following: (8 MARKS) 

                 (i) Critical Depth 

                 (ii) Critical velocity 

                 (iii) Minimum Specific energy  

                 (iv) Condition for maximum discharge. 

 



 

2. If y1  and y2  are alternate depths in a rectangular channel show that  yc
3
 = 2y1

2
y2

2
 and hence 

specific energy , E = y1
2
 + y1y2 + y2

2
        

Y1 +y2 

        

3. (a)Find the critical depth for a specific energy head of 3m in the following channel. 

  

(a) Rectangular  channel 

(b) Triangular channel 

(c) Trapezoidal channel b= 2.25m and m= 1  m (8MARKS) 

 

        (b) Calculate the critical depth and the corresponding specific energy for a discharge of   

             6m
3
/s in the following channels. 

                  (i)Rectangular channel b= 2.25 

                  (ii) Triangular channel m= 0.5 

                 (iii) Trapezoidal channel, bottom width b= 2.0 , m=1.50  (8MARKS) 

 

 

 

4. (a) For a constant energy of 3m .What is the maximum flow may occur in a rectangular   

channel 4.5m bed width. (4 marks) 

(b) A Trapezoidal channel with a bed width of 3.0 and side slope of 1.5H: 1 v carries a 

certain discharge. (a) Based on observations if the critical depth of flow is estimated as 

1.50m, calculate the discharge in the channel. (b) if the discharge   of depth 2.25 m in a 

reach estimate the Froude number of the flow in that reach.(12 marks) 

  5. (a)  The specific energy for 3m wide channel is 8N.What is the maximum possible discharge  

            In the channel. (8 marks) 

      (b) The specific energy for 5mwide rectangular channel is 4m.The discharge of water                                                                                             



            Through the channel is 19cumes. Determinate alternate depth. (8 marks) 

6 Calculate the bottom width of a channel required to carry a discharge  of 20m
3
/s as a critical 

flow at a depth of 1.5m, if the section is, 

(a) Rectangular 

(b) Trapezoidal with side slope 1.5H:1V. 

7.   A trapezoidal channel with a side slope of 1:1 has to design to carry 10 cubic meter /sec at 

the velocity of 2m/sec. so that the amount of concrete lining for the bed and to the side is 

minimum .calculate the area of lining for 1m length. 

 

8. A rectangular channel has a width of 2m and carries a discharge of 4.8 cubic meter/sec with a 

depth of 1.6 m .At a certain section a small hump with a flat top and of height 0.1m is proposed 

to be built.Calculate the likely change in water surface neglect the energy loss 

 

9. A trapezoidal channel with a side slope of 1:1 has to design to carry 10 cubic meter /sec at the 

velocity of 2m/sec. so that the amount of concrete lining for the bed and to the side is minimum 

calculate the area of lining for 1m length. 

 

10. A rectangular channel has a width of 2m and carries a discharge of 4.80m
3
/s with a depth of 

1.60m. At a certain section a small smooth hump with and flat top and height 0.10m is proposed 

to be built. Calculate the change in water surface 

 

Unit -2 

1. A rectangular channel of 1m deep and 3m wide running full of water. The slope of the 

bed of the channel is 1in 750.Take chezy’s constant as 58. Calculate the discharge 

through a channel. 

 

2. Find the rate of flow of through a 0.32m wide rectangular channel having a slope of 2 in 

4000 when the depth of flow is 0.5m. Take basin constant. 

 

 



3. A flow of water of 1000 litres  /s  flows of width 600mm and having bottom slope. If C = 

56, find the bottom slope for uniform flow with a water depth  of flow of 300mm.  

 

4. Find the rate of flow of through a trapezoidal channel of width 8m and side slope of 1 hor 

3 vertical. The depth of flow water is 2.4 m and value c= 50. The slope of the bed of the 

channel is 1 in 4000. 

 

 

5. Find the bed slope of trapezoidal channel of bed width 4m, depth  3m and side slope of 2 

hor to 1ver tical, when the discharge through a channel is 20m
3 
/s. 

 

6. Find the discharge through a rectangular channel of width 2m, having a bed slope of 4in 

8000.The depth of flow is 1.5  and take the value of N in manning formula as 0.012 

 

 

7. A rectangular channel has a width of 7m and carries a discharge of 4.80m
3
/s with a depth 

of 2.60m. At a certain section a small smooth hump with and flat top and height 0.10m 

is proposed to be built. Calculate the change in water surface. 

 

8. A trapezoidal channel with a side slope of 1:1 has to design to carry 8 cubic meter /sec at 

the velocity of 2m/sec. so that the amount of concrete lining for the bed and to the side is 

minimum .calculate the area of lining for 1m length 

 

9. A trapezoidal channel has a bottom width of 6.1m and side slopes of 2H: 1V.Whaen the 

depth of flow is 1.7m, the flow is 10.47m
3
/s? What is the specific energy of flow? Is the 

flow tranquil or rapid? 

 

10. Find the discharge through a rectangular channel of width 2m, having a bed slope of 4in 

6000.The depth of flow is 2.5  and take the value of N in manning formula as 0.018 

 

 

 

 



Unit-3 

1. Derive the dynamic for gradually varied flow stating the assumptions made.(16 marks) 

2. Classify the surface profiles in a channel and explain in detail.(16 marks) 

3. What are the methods used for determining the length of backwater curve? Explain   each 

method.(16 marks) 

4. Explain direct step method for computing the length of back water curve.(8 marks) 

5. What is transition? Define transition in depth and transition width and types with neat 

sketch.(8marks) 

6. Classify the flow profiles in a channel and explain in detail. (16 marks). 

7. Derive the Dissipation or loss due to hydraulic jump.(16 marks) 

8. Find the slope of the free water surface in a rectangular channel of width of 20m having 

depth of flow 5m the discharge through the channel is 50m
3
 /s .The bed of the channel is 

having a slope of 1 in 4000. Take the value of  C =60.(8 MARKS) 

9. Find the slope of free water surface in a rectangular surface of 15m width and depth of 

6m let the discharge of 80m
3 
/s. the bed slope of 1in 8000. Take C = 50.( 8 marks) 

10. What is meant by current meter? Explain various types of current meter using 

sketches.(16 marks) 

11. Derive the condition for hydraulic mean radius of most economical rectangular 

conditions.(16 marks) 

12. Determine the length of back water curve by an afflux f 2m in a rectangular channel of 

width 40m and depth of 2.5 m the slope of the bed is given as 1 in 11000.Take mannings 

constant N= 0.03.(16 marks) 

13. A river 100 wide and 3 depth and 1 in 3000 bed slope estimate the length of back water 

curve produces by an afflux of 2m mannings constant N = 0.035 (8 marks) 

14. The normal depth of flow of water in a rectangular channel 2m wide and depth is 1.2 m 

.The bed slope of the channel is 0.0006 and mannings constant n= 0.015. Find the critical 

depth .at a certain section of the channel the depth is 0.90m while at a section the depth 

is 0.85m.Find the distance between two sections.(16 marks) 

15. A trapezoidal channel width a base of 5m side slope of 1.5 horizontal to 1 vertical 

conveys water at 16m
3
 /s with depth of 1.2m. Is the flow situation sub or supercritical 

flow?(16 marks) 

 

 

 

 

 

 

 

 

 



Unit-4 

 

1. What are the important components of   a centrifugal pump? Explain each briefly. 

2. Describes various types of casing. 

3. Explain the working of centrifugal pump. 

4. Obtain an expression for work done by the impeller of a centrifugal pump. 

5. Explain on various heads and efficiencies of a pump. 

6. Obtain an expression for specific speed of a pump. 

7. Explain the design aspects of a centrifugal pump. 

8. What are the different configurations of centrifugal pumps? 

9. Compare the advantages and disadvantages of centrifugal, submersible and jet pumps. 

10. Explain various characteristic curves for centrifugal pump. 

11. Distinguish between single stage and multistage pump. 

12. Write short notes on the following (a) cavitations on hydraulic machine their causes, 

effect and remedies. (b) Various types of castings in centrifugal pumps and their 

advantages. 

13. Explain cavitations. What are the effects of cavitations? 

14. What is priming in a centrifugal pump? Why is it necessary? 

15. Explain about types of rotary pumps. 

16.  Explain the principle of working of a jet pump. 

17. Draw a neat sketch of a reciprocating pump. List the components and briefly explain their 

functions. 

18. Explain the principle of working of single acting reciprocating pump with a neat sketch. 

19. What is a indicator diagram? Explain with neat sketch. 

20. Explain the principle of working of gear pump with neat sketch. 

21. A centrifugal pump impeller has an inlet diameter of 1.25m and exit dia of 1.7m and is 

operated at a speed of 730rpm. The width of the impeller at exit is 0.237 and the total 

width at inlet is 0.322m. The pump develops a pressure of 2800N/m
2
 when delivering 

1,50,000m
3
/hr of air. The density can be taken to constant and equal to 10N/m

3
. The vane 

angle at outlet is 72.5◦. The relative velocity of the air stream is found to make an angle 

of 8◦ with tangent to the blade angle at the impeller exit. 

22. A radial flow impeller has a diameter 20cm and width 8cm at exit. It delivers 125 liters of 

water per second against a head of 25cm at 1450rpm.Assuming the vanes block the flow 

area by  8 percent and hydraulic efficiency of 0.85. Estimate the vane angle at exit. Also 

calculated the torque exerted on the driving shaft if the mechanical efficiency. 

23. A 1/5 scale model of a centrifugal pump absorbs 20kW when pumping against a test  

head of 8m at its best speed of 400 rpm. If the actual pump works against 32m head find 

the speed and power required for the actual pump. Determine also quantities of water 

displaced by the two pumps. 



24. The double acting reciprocating pump ,running at 100rpm is discharge 1000lit/min.The 

pump has a stroke of 500mm.The diameter of piston is 250mm. The delivery and suction 

heads are 25m and 4m respectively. Find the slip of the pump and power required  to 

drive the pump. 

25. Explain the working of rotary pumps and draw the performance curve.  

 

Unit-5 

1. Classify hydraulic machines and give one example for each. and classify hydraulic 

turbine. 

2. Distinguish between impulse and reaction turbine. 

3. What are the components of pelton wheel? And explain briefly. 

4. With the help of neat diagram explain the construction and working of a pelton wheel 

turbine. 

5.  Derive the expression for the maximum hydraulic efficiency in an impulse turbine. 

6. Explain the design aspects of a pelton wheel. 

7. Differentiate   pelton wheel turbine with Francis turbine. 

8. What the components of Francis turbine and describe briefly. 

9. What is the main advantage of fitting draft tube in Francis turbine? 

10. Give the comparison between impulse and reaction turbine. 

11. Differentiate radial flow and axial flow turbine. 

12. Explain the working principles of Kaplan turbine and derive the working proportions of 

its design. 

13. Explain the tern unit power, unit speed and unit discharge with reference to a turbine. 

14. In a pelton wheel , the buckets deflect the jet by170 degree and the relative velocity is 

reduced by 12 percent due to bucket friction. For a speed ratio of 0.47 , calculate from 

first principles the hydraulic efficiency of  the wheel. The bucket circle diameter of the 

wheel is 90cm, and there is one jet which cv = 0.98. the actual efficiency of the wheel is 

0.9 times. The wheel develops 1700HP under a head of 550m. Calculate  

(a) The speed of the wheel in rpm 

(b) The diameter of the nozzle. 

15. A Kaplan turbine operating under a head of 20m develops 20000 kW with a overall 

efficiency of 86 percent. The speed ratio is 2 and flow ratio is 0.6.The hub diameter of the 

wheel is 0.35m time’s diameter of the wheel. Find the diameter and speed of turbine. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


