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Question (1) 









(35 marks)
Calculate and choose: 









1. If the Froude number characterizing the flow in an open channel is less than unity, an increase in the channel width at a transition causes the water surface elevation to
a) remain unchanged
 
b)decrease

c)increase

d)form ripples

2. A triangle channel with side slope of 1.5H: 1V carries a flow in critical state at specific energy of 2.5m. the discharge in the channel in m3/sec is 
a) 5.96



b) 7.17

c) 11.91
            
d) 18.79
3. A 2m wide rectangular channel flowing at its normal depth of 1.2m carries a discharge of 6.0m3/sec. If, at a section, the depth of flow is 1.10m, the water surface at that location is a part of gradually varied flow of type.
a)M2



b)S2



c)M3



d)S3
4. In a horizontal rectangular channel a hydraulic jump with a sequent depth ratio of 5.0 is formed. This jump can be classified as 
a) weak jump
b)oscillating jump

c)strong jump

d)steady jump
5. A hydraulic jump is to be formed in a trapezoidal channel with a base width of 7 m and side slope of 2:1. The downstream depth is 2.3 m and the discharge is 25m3/sec. Find the upstream depth, the head lost and the horsepower dissipated in the jump.  








The upstream depth is
a) 0.512



b) 0.434


c) 0.293

d) 0.154 
The head lost is
a)2.525

 

b)4.415


c)3.451

d)1.956

The horsepower dissipated in jump is
a)1472 HP


b)1542HP


c)2045


d)1254
6. Water flows in a rectangular channel of bed width 4 m at a discharge of 6.0m3/sec and a water depth of 1.5 m. A bridge is proposed to cross this channel. What is the minimum allowable bed width at the proposed bridge site in order to keep the upstream water conditions unchanged? Find the change in the water depth due to that contraction in bed width. 

The change in the water depth due to that contraction in bed width is
a) 1.52


b) 1.42


c) 0.54


d) 1.03
Question (2)







              (15 marks)
The figure below shows a longitudinal section in a channel of wide cross section. Manning’s n = 0.02 and the bed slope is 0.001.
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A gate is located at point A. The discharge equation for the gate in case of free outflow is given by:
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Cd is the discharge coefficient and is equal to 0.6. The coefficient of contraction of the gate Cc = 0.63. If q = 3 m3/sec/m’, and H = 3m, find the gate opening d, and check if a free hydraulic jump will form downstream of the gate. Assume the channel downstream A is long enough to allow for uniform flow to develop. If a jump will form, how far downstream of A will it be? 

Question (3)









(10marks)
a) Derive an expression for discharge over a brad crested weir

b) A broad crest weir spanning the full width of a 2.0m wide channel is 1.5m high and has a square entrance. What head is required to pass a discharge of 3.0m3/sec?


