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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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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
	Write the difference between open channel and pipe flow.
	L2
	CO1
	[2M]

	2
	What is a specific energy curve? Explain with sketch.
	L3
	CO2
	[2M]

	3
	What are sequent depths? Which quantity is constant for these depths?
	L2
	CO3
	[2M]

	4
	What is the work done by a jet normally striking a moving plate (in the direction of the jet)?
	L3
	CO4
	[2M]

	5
	What are the functions of draft tube in a turbine?
	L2
	CO5
	[2M]

	6
	Explain NPSH
	L2
	CO6
	[2M]








           Part – B


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

	7.
	A trapezoidal channel has side slopes of 3 horizontal to 4 vertical and the slope of its bed is 1 in 2000. Determine the optimum dimensions of the channel if it is to carry water at 0.5 m3/s. Take Chezy’s constant as 80.
	L4
	CO1
	[8M]

	
	OR
	
	
	

	8
	A trapezoidal channel 6.0 m wide and with side slope of 1.5 horizontal: 1 vertical is laid on a slope of 0.0003. The roughness coefficient, n = 0.015. Find the normal depth for a discharge of 25 m3/s through this channel.
	L4
	CO1
	[8M]

	
	
	
	
	

	9.
	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.


	L4
	CO2
	[8M]

	
	OR
	
	
	

	10
	A trapezoidal channel B = 4.0 m, m = 1.0, n = 0.03, bed slope of S0= 0.003 carries a discharge of 20 m3/s. The channel ends in a sudden drop. Find out the GVF profile.
	L4
	CO2
	[8M]

	
	
	
	
	

	11
	Derive the sequent depth expression for the hydraulic jump.
	L5
	CO3
	[8M]

	
	OR
	
	
	

	12
	A sluice gate discharges water into a horizontal rectangular channel

with a velocity of 10 m/s and depth of flow of 1m, determine the depth of flow after the jump and consequent loss in total head

	L3
	CO3
	[8M]

	
	
	
	
	

	13
	A jet of water diameter 75mm moving with a velocity of 25 m/sec,

strikes a fixed plate in such a way that the angle between the jet and

plate is 60o. Find the force exerted by the jet on the plate,

(i) ln the direction normal to the plate

(ii) ln the direction of jet
	L4
	CO4
	[8M]

	
	OR
	
	
	

	14
	Derive the expression for the force exerted by a jet of water on a curved unsymmetrical vane striking tangentially
	L4
	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. Take overall efficiency 80% and hydraulic efficiency as 85%.
	L4
	CO5
	[8M]

	
	OR
	
	
	

	16
	Give a brief classification of various types of hydroelectric power plants
	L3
	CO5
	[8M]

	
	
	
	
	

	17
	A centrifugal pump is to discharge 0.232 m3/s at a speed of 1200 rpm against a head of 25 m. The impeller diameter and width at the outlet are 300 mm, and 60 mm respectively. Manometric efficiency is 85%. Determine the vane angle at the outer periphery of the impeller.
	L4
	CO6
	[8M]

	
	OR
	
	
	

	18
	Explain the working of  a double acting reciprocating pump with the aid of a neat sketch
	L3
	CO6
	[8M]
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