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QUESTION 1 
 
Water at 1 atm and 20oC is transported in a 150 m long circular concrete duct at a rate of 

0.35 m3/s. If the duct length is now doubled while the diameter remains constant at 300 

mm and the total head loss is 20 m, determine the drop in the flow rate through the duct.  

Take the concrete rougness as 1.2 mm. Only use Moody chart. 

                                               [20] 
 
QUESTION 2 
 
A 600 m long and 1 m diameter pipe is fitted with a ball valve at the outlet and leads from 

large water plastic tank. The pipe discharges to the atmosphere and the piezometric head 

at the inlet end of the pipe is 23 m relative to the outlet level. The head loss through the 

open ball valve is 10 times the velocity head in the pipe, other minor losses amount to 

twice the velocity head. If the Darcy friction factor has to be taken as constant at 0.02, 

estimate the fluid velocity after 12 seconds. 

                           [20] 
 

QUESTION 3 
 
A cylindrical tank 0.9 m diameter is emptied through a 50 mm diameter pipe 3.6 m long 

(both ends being sharp) for which the friction factor is 0.04. Find the time taken for the fluid 

level to fall from 2.4 to 1.2 m over the outlet. 

                           [20] 
 

QUESTION 4 
 

A junior engineer is tasked to investigate what happens if a firehose diameter of 60 mm 

and hose ending nozzle of 20 mm is increased to the diameter of 80 mm and a nozzle of 

25 mm. The supply water pressure is maintained at 700 kPa inside the pipe and 

investigations show that a fireman is currently experiencing a force of 1.6 kN. Do the 

necessary investigations and briefly report on your finding  

                           [21] 
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QUESTION 5 
 

Figure 1 shows a circuit diagram for a particular application.  

 

(a) Redraw the circuit and identify the main components          (8) 

(b) State the type of circuit and                     (1) 

(c) Explain how this circuit functions.                      (10)  

 

                           [19] 
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