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Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 

1. Draw the typical velocity profile for an open channel. 

 

K2 

2. State the condition for critical and super-critical flow 

 

K2 

3. Define Spatially varied flow. K1 

4. Compare back water curve with drop down curve 

 

K4 

5. 
What is the nature of slope of the channel if critical depth line occurs above the normal 

depth line? 

 

K2 

6. Classify types of hydraulic jump. K2 

7. Distinguish between Impulse and Reaction turbines K4 

8. What is the purpose of providing a casing in turbine? K2 

9. What are the advantages of fitting air vessels in reciprocating pump? K2 

10. What are the function of a foot valve and a strainer in pump installation? K2 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 

11. (a)  Water flows at rate of 20cumecs in a rectangular channel 14m 

wide at a velocity of 1.8m/s. Determine the specific energy of the 

flowing water, critical velocity and minimum specific energy 

corresponding to this discharge, the Froude number and state 

whether the flow is subcritical or super critical. 

16 K3 

OR 

 (b) (i) A trapezoidal channel has side slopes of 3 horizontal to 4 Vertical 

and the slope of the bed is 1 in 2000. Determine the optimum 

dimensions of the channel, if it is to carry water at 0.4m3/sec. Take 

C as 60 

8 K3 

(ii) Derive the geometrical properties of most economical rectangular 

section. 
8 K2 

 

12. (a) 

 

A rectangular channel 10m wide carries a discharge 0f 30m3/s. it is 

laid at a slope of 0.0001. If at a section in the channel the depth is 

1.6m. What is the length and type of profile that exists between this 

section and another section where depth of flow is 2m.Take n=0.015 

and critical depth is 0.97m.  

16 K3 

OR 



 (b)  State and discuss the assumptions made in the derivation of the 

dynamic equation for GVF. Starting from first principle, derive 

equation for the slope of the water surface in GVF with respect to 

Channel bed & Horizontal. 

16 K2 

 

13. (a) (i) In a rectangular channel of bed width 0.5m. A hydraulic jump occurs 

at a point where depth of flow is 0.15m and Froude’s Number is 2.5. 

Determine 1) the Specific energy 2) the critical depth 3) The 

subsequent depth 4) Loss of head 5) Energy Dissipation 

10 K3 

(ii) Derive the relation between sequent depths in open channel. 6 K2 

OR 

 (b) (i) During an experiment conducted on a hydraulic jump, in a 

rectangular open channel 0.5m wide, the depth of water changes 

from 0.2m to 0.5m. Determine the discharge in the channel and the 

loss of head due to formation of hydraulic jump.  

10 K3 

  (ii) Explain how the profiles are classified. 6 K2 

 

14. (a)  An impulse wheel has a mean bucket speed of 10m/s with a jet of 

water flowing at the rate of 10 m3/sec under a head of 50m. The 

bucket deflects the jet through an angle of 165°. Calculate the work 

done, power given by water to the runner and the hydraulic 

efficiency of the turbine. Assume Coefficient of velocity as 0.99 

16 K3 

OR 

 (b) (i) What are the main components of Kaplan Turbine? Explain with a 

neat sketch. 
6 K2 

  (ii) A Kaplan turbine is to be designed to develop 9000 kW. The net 

available head is 5.6m. The speed ration is 2.09 and the flow ratio is 

0.68. The overall Efficiency is 86% and the diameter of the boss is 

one-third the diameter of the runner. Determine the diameter of the 

runner, speed and specific speed of the turbine. 

10 K3 

 

15. (a)  The centrifugal pump has the following characteristics. Outer 

diameter of the impeller =800mm, width of the impeller vanes at 

outlet=100mm, angle of impeller vanes at outlet=40°. The impeller 

runs at550rpm and delivers 0.98m3/sec under an effective head of 

35m.A 500 kW motor is used to drive the pump. Determine the 

manometric, mechanical and overall efficiencies of the pump. 

Assume that water enters the impeller vanes radially at inlet. 

16 K3 

OR 

 (b) (i) Explain the working principle of single acting reciprocating pump 

with neat sketch 
6 K2 

  (ii) A single acting reciprocating pump running at 50rpm delivers 

0.01m3/s of water. The diameter of the plunger is 200mm and the 

stroke length is 400mm. the delivery and suction head are 10m and 

5m respectively. Determine the theoretical discharge, slip, 

percentage slip, coefficient of discharge and the power required to 

derive the pump. 

10 K3 

********* 


