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profile at that section is classified as
() s1
(8)S2
(©) M1

(D) M2

Correct Answer: C
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Question: 12193

Variation of water depth (y) in a gradually
varied open channel flow is given by the
first order differential equation

10
-5
dy. 1-e 3

dx  250—45¢ =30
Given initial condition: y(x=0) =0.8m. The
depth (in m, up to three decimal places) of
flow at a downstream section at x=1m

from one calculation step of Single step
Euler Method is. [GATE 2018 FN]

Correct Answer: 0.78-0.80
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constant velocity of flow. In the equation oy = M = H
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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 


Max.Marks: 6x2=12
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	BCLL
	CO(s)
	Marks

	1
	Explain what head losses are in an open channel due to friction.
	L2
	CO1
	[2M]

	2
	A 1 m wide rectangular channel has a bed slope of 0.0016, and the Manning’s roughness coefficient is 0.04. Uniform flow takes place in the channel at a flow depth of 0.5 m. At a particular section, a gradually varied flow (GVF) is observed, and the flow depth is measured as 0.6 m. Draw the appropriate GVF profile that occurs at the section.
	L5
	CO2
	[2M]

	3
	What is a hydraulic jump? A hydraulic jump takes place in a frictionless rectangular channel. The pre-jump depth is yp. The alternate and sequent depths corresponding to yp are ya and ys, respectively. Write the correct relationship among yp , ya and ys.
	L2
	CO3
	[2M]

	4
	Uniform flow occurs at a depth of 1.50 m in a rectangular channel 3m wide and laid to a slope of 0.0009. If Manning’s n=0.015, calculate (a) Maximum height of hump on the floor to produce critical depth, (b) Maximum height of hump so that upstream depth will not be affected (c) the width of contraction width will produce critical depth without increasing the upstream depth of flow
	L5
	CO4
	[2M]

	5
	Explain specific energy and specific speed in the hydraulic design of a pump.
	L4
	CO5
	[2M]

	6
	Define the net positive suction head in the design of pumps.
	L3
	CO6
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	Variation of water depth (y) in a gradually varied open channel flow is given by the first order differential equation Given initial condition: y(x=0) =0.8m. Find the depth (in m, up to three decimal places) of flow at a downstream section at x=1m from one calculation step of Single step Euler Method.
	L5
	CO1
	[8M]

	
	OR
	
	
	

	8
	Write the difference between open channel and pipe flow.
	L3
	CO1
	[8M]

	
	
	
	
	

	9.
	What do you understand by critical depth of an open channel when the flow in it is not uniform?
	L4
	CO2
	[8M]

	
	OR
	
	
	

	10
	State and prove the condition under which the trapezoidal section of an open channel will be most economical.
	L3
	CO2
	[8M]

	
	
	
	
	

	11
	What is a specific energy curve? Explain in details. 
	L2
	CO3
	[8M]

	
	OR
	
	
	

	12
	State the conditions under which uniform and non-uniform flows are produced.
	L4
	CO3
	[8M]

	
	
	
	
	

	13
	The hemispherical bowl of mass m is held in equilibrium by the vertical jet of water discharged through a nozzle of diameter d. If the volumetric flow is Q, determine the height ‘h’ at which the bowl is suspended. The water density is 9.81kN/m3.
	L4
	CO4
	[8M]

	
	OR
	
	
	

	14
	What are the basic components of turbo machine?
	L3
	CO4
	[8M]

	
	
	
	
	

	15
	At what angles the wicket gates of a Francis turbine be set to extract 8432kW of power from a flow of 30 m3/sec when running at a speed of 200 rpm? The diameter of the runner at the inlet is 3, and the breadth of the openings at the inlet is 0.9 m. The flow can be assumed to leave the runner radially, and the blade angle is obtuse.
	L5
	CO5
	[8M]

	
	OR
	
	
	

	16
	Explain the different variables involved in determine the performance of an axial turbo machines.
	L4
	CO5
	[8M]

	
	
	
	
	

	17
	Explain the pump characteristic curve.
	L4
	CO6
	[8M]

	
	OR
	
	
	

	18
	Show that for a Francis turbine the hydraulic efficiency is given by 

Assume the radial discharge at outlet and constant flow of velocity. In the equation α1, β1, are guide vane angle and blade angle respectively.
	L3
	CO6
	[8M]
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