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QUESTION 1 
  

Water at 15°C is to be discharged from a reservoir at a rate of 18 L/s using two horizontal 

cast iron pipes connected in series and a pump between them. The first pipe is 20 m long 

and has a 6-cm diameter, while the second pipe is 35 m long and has a 4 cm diameter. 

The water level in the reservoir is 30 m above the centerline of the pipe. The pipe entrance 

is sharp-edged, and losses associated with the connection of the pump are negligible. 

Neglecting the effect of the kinetic energy correction factor, estimate the minimum pumping 

power to maintain the indicated flow rate. 

                           [35] 
 

QUESTION 2  
 
The initial flow in a pipeline is governed by the inertia pressure. Fig.2 shows a pipe of 

uniform cross-section and length (L) to convey liquid from a reservoir. The reservoir 

maintains a constant height of liquid above the pipe connection to a reservoir. The pipe 

has a valve at its downstream end which is initially closed, and the pressure downstream 

the valve is constant. When the valve is opened, the difference in piezometric pressure 

between the ends of the pipeline is applied to the static liquid column in it. 

Prove that it will take  𝑡 =
𝐿

𝑉0(1+𝐾)
ln(

𝑉0+𝑉

𝑉0−𝑉
) for the fluid to reach a steady state velocity upon 

the open on the valve down stream the valve, if 𝑉0 is the steady state velocity and V the 

unsteady state velocity. 

 

Figure 2 

                           [20] 
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QUESTION 3 
 

3.1 Fig. 3.1 shows a v-notch installed after a pump in the student laboratory to measure 

the discharge. Develop an expression to determine the discharge for this application 

if the theoretical velocity is given by (2gh)1/2 . 

 

Figure 3.1 

3.2 Water flows in a channel whose bottom slope is 0.002 and whose cross section is 

as shown in Fig. 3.2. The dimensions and the Manning coefficients for the surfaces 

of different subsections are also given on the figure. Estimate the flow rate through 

the channel when the flow depth is 3.5 m, as well as the effective Manning 

coefficient for the channel.  

 

Figure 3.2 

                           [40] 
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QUESTION 4 
 
The circuit diagram to control a single-acting cylinder is shown in Fig. 4. Describe the 

control mechanism of this system. 

 

Figure 4 

  

                           [5] 
 

End 
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