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UNIT 1 

1) Explain geometrical parameters of a channel. 

2) What is Chezy’s formula? How it is derived?  

3) Show that for a trapezoidal channel of given area of flow, the condition of maximum 

flow requires that hydraulic mean depth is equal to one half of the depth of flow. 

4) State the condition under which the rectangular section is the most economical or most 

efficient. Derive these conditions. 

5) A rectangular channel 7.5 m wide has a uniform depth of flow of 2.0m and has a bed 

slope of 1 in 3000. If due to weir constructed at the downstream end of the channel, 

water surface at the section is raised by 0.75m. Determine the water surface slope with 

respect to horizontal at this section. Assume n=0.02. 

6)  Derive the expression for constant velocity at all depth in case of open channel.  

7) Derive the expression for constant velocity at all depth in case of open channel.  

8) Derive the condition for maximum discharge through a circular channel. 

9) Derive the expression for constant velocity at all depth in case of open channel.  

10) Derive the condition for maximum discharge through a circular channel. 

 

UNIT 2 

1.  Show that Chezy’s coefficient C=R
1/6

/n, where R is hydraulic radius and ‘n’ is 

Manning’s roughness coefficient. 

2. A metal plate of 10mm thickness and 200mm
2
 area is hung so that it can swing freely 

about the upper horizontal edge. A horizontal jet of water of 20mm diameter 

impinging with its axis perpendicular and 50mm below the edge of the hinge, and 

keeps it steadily inclined at 30 degree to the vertical. Find the velocity of the jet if the 

specific weight of the metal is 75.54kN/m
3
. 

3. Explain the characteristics of surface profiles. 

4. A rectangular channel 7.5 m wide has a uniform depth of flow of 2.0m and has a bed 

slope of 1 in 3000. If due to weir constructed at the downstream end of the channel, 

water surface at the section is raised by 0.75m. 

5. Determine the water surface slope with respect to horizontal at this section. Assume 

n=0.02.show the relation between the alternate depths y1 and y2 in a rectangular 

channel can be expressed by =yc
3
. 

UNIT 3 

1. Derive basic dynamic equation for gradually varied flow. 

2. Explain the graphical integration method of varied flow equation. 



3. Explain the following: (a) types of hydraulic jump (b) application of hydraulic jump 

(c) location of hydraulic jump. 

4. Explain with neat sketch surge in open channels, types of surges. 

5. Derive the equation for surge due to sudden increase of flow. 

6. Derive the equation for surge due to sudden decrease of flow. 

7. Derive the relation between water surface slopes and channel bottom slope.  

 

 
UNIT 4 

1. Explain the following: (a) types of hydraulic jump (b) application of hydraulic jump 

(c) location of hydraulic jump. 

2. Explain with neat sketch surge in open channels, types of surges. 

3. Derive the equation for surge due to sudden increase of flow. 

4. Derive the equation for surge due to sudden decrease of flow. 

5. Derive the relation between water surface slopes and channel bottom slope. 

 

UNIT 5 

 

1. A Francis turbine working under a head of 5m at a speed of 210 rpm; develops 75 kW 

when the rate of flow of water is 1.8m
3
/s. The runner diameter is 1m. If the head on 

this turbine is increased to 16m determine its new speed, discharge and power. 

2. What is meant by cavitation? What is Thoma’s cavitation factor and what its 

significance for water turbines?  

3. Explain (i) Unit speed (ii) Unit discharge (iii) Unit power of hydraulic turbine. Derive 

expression for each of them. 

4. What are the characteristic curves of hydraulic turbine? How are they useful to 

practical engineer?  

5. How are small scale models useful in obtaining the characteristic curves for a 

proposed turbine of a hydroelectric installation? 

6. Under what heading centrifugal pumps are classified. 

7. What is meant by “priming” of a pump? 

8. Explain different types of efficiencies of centrifugal pump. 

9. Explain net positive suction head (NPSH). 

10. Explain with neat sketches the working of a single stage centrifugal pump. 

 

 

 

 



 

 







 


