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SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	What do you know about critical depth in an open channel flow?
	Remember
	1

	b
	Define hydraulic jump and its applications.
	Remember
	1

	c
	Define Reynolds number and Froude number.
	Remember
	3

	d
	Define dynamic and kinematic viscosity with formulae.
	Remember
	3

	e
	Give the range of specific speed values of the Kaplan, Francis turbine and Pelton
wheels.
	Remember
	4

	f
	What it is meant by priming?
	Remember
	4

	g
	What are pump characteristic curves?
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	Explain the terms specific energy of a flowing liquid, minimum specific energy, critical depth, critical velocity and alternate depth applied to non-uniform flow.
	Understand
	1
	8M

	
	(b)
	Write a brief note on channel transition with raise in bottom in a rectangular channel with neat sketch.
	Understand
	2
	6M

	OR

	3
	(a)
	Find the rate of change of depth of water in a rectangular channel of 10 m wide and 1.5 m deep, when water is flowing with a velocity of 1 m/s. The flow of water through the channel of bed slopein1in 4000, is regulated in such a way that energy line is having a slope of 0.00004.
	Apply
	1
	8M

	
	(b)
	Determine the expression for the most economical trapezoidal section in terms of side slope.
	Understand
	2
	6M

	
4
	(a)
	What is meant by geometric, kinematic and dynamic similarities? Are these similarities truly attainable? If not why?
	Understand
	3
	8M

	
	(b)
	Explain in detail about Buckingham's pi theorem of dimensional analysis. Give one example.    
	Understand
	2
	6M

	OR

	5
	(a)
	Derive the impulse–momentum equation for a steady flowing fluid.
Apply this equation to determine the force exerted by a jet on a
stationary flat plate.
	Apply
	3
	8M

	
	(b)
	Explain dimensionless numbers and its classifications along with suitable formulae.
	Understand
	2
	6M

	6
	(a)
	A Francis turbine has: Head = 65 m, Discharge = 8.2m³/s, Speed = 280rpm and Efficiency = 90%. Draw velocity triangles and determine:(a) Whirl velocity (b) Flow velocity and (c)Power output.
	Apply
	4
	8M

	
	(b)
	Explain and derive the expressions for:
(i) Unit speed and (ii) Unit discharge of a hydraulic turbine.
	Understand
	5
	6M

	OR

	
7
	(a)
	A Pelton wheel is used to produce hydroelectric power. The average radius of the wheel is 1.85 m, and the jet velocity is 105 m/s from a nozzle of exit diameter equal to 10.0 cm. The turning angle of the buckets is 𝛽 = 165°. (a) Calculate the volume flow rate through the turbine in m3/s. (b) What is the optimum rotation rate (in rpm) of the wheel (for maximum power)? (c) Calculate the output shaft power in MW if the efficiency of the turbine is 80 percent.
	Apply
	4
	8M

	
	(b)
	Explain the function of a draft tube. Discuss different types of draft
tubes.
	Understand
	5
	6M

	
8
	(a)
	A centrifugal pump is to discharge water at the rate of 120 Ltrs/s at a speed of 1650 rpm against a head of 30m. The impeller diameter is 275 mm and its width 60 mm. If the manometric efficiency is 75%, determine the vane angle at the outer periphery.
	Apply
	6
	8M

	
	(b)
	What is meant by cavitation in the case of centrifugal pumps? What are the effects and precautions against cavitation? How do you calculate cavitation in centrifugal pumps?
	Understand
	5
	6M

	OR

	9
	(a)
	Describe all the classifications of hydraulic pumps.
	Understand
	6
	8M

	
	(b)
	Discuss how frictional losses in suction and delivery pipes affect the
performance of a reciprocating pump, using an indicator diagram.
	Understand
	5
	6M
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