
1. (a) (iv) right angled triangle with equal sides

(b) (i) Reynolds’ number

(c) (ii) equal to 1.0

(d) (ii) twice the depth of flow

(e) (i) minimum

(f) (ii) Turbulent boundary layer

(g) (iv) Coincides with the free surface

2. The velocity distribution in the boundary layer is given by

 
  

 

 
 
 
 

Calculate:   

(a) Displacement Thickness (b) Momentum thickness 

(c) Energy Thickness (d) Shape factor 

Solution: 
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3. (a) Explain how open channel flow is different from pipe flow. 

Solution: 

 



(b) Find the discharge in the following channels with a bed slope of 0.0006 and n = 

0.016:  

i. Rectangular, B = 3.0 m, y0 = 1.20 m  

ii. Trapezoidal, B = 3.0 m, m = 1.5 and y0 = 1.10 m  

iii. Triangular, m = 1.5, y0 = 1.50 m. 

Solution: 

 

 

 

 



4. (a) What is a hydraulically efficient channel section? Explain 

Solution: 

 

 

(b) Show that most economical and most efficient trapezoidal channel is half of a 

hexagon.  

Solution: 

 



 



 

 

 



5. (a) Define Specific energy and Specific force. 

Solution: 

 

 

 

 



(b) A rectangular channel is 4.0 m wide and carries a discharge of 20 m
3
/s at a depth of 

2.0 m. At a certain section it is proposed to build a hump. Calculate the water surface 

elevations at upstream of the hump and over the hump if the hump height is (a) 0.33 m 

and (b) 0.20 m. (Assume no loss of energy at the hump.) 

Solution: 

 



 

 

 



 

 

  



6. (a) Define Gradually Varied Flow and Rapidly Varied Flow. 

Solution: 

 

 

 

 

 

 

(b) Sketch the possible GVF profiles in the following serial arrangement of channels and 

control. The flow is from left to right:  

i. milder - mild - steep – steeper  

ii. steeper – steep – mild - milder 

iii. mild – steeper – steep – sluice gate  

Solution: 

  



 


